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Notes: 

AGENDA 

ENVIRONMENTAL QUALITY COMMISSION MEETING 

March 19, 1999 
DEQ Conference Room 3A 

811 S. W. Sixth Avenue 
Portland, Oregon 

---------...-------
Because of the uncertain length of time needed for each agenda item, the Commission may deal with any 

item at any time in the meeting. If a specific time is indicated for an agenda item, an effort will be made to 
consider that item as close to that time as possible. However, scheduled times may be modified if 
agreeable with participants. Anyone wishing to listen to the discussion on any item should arrive at the 
beginning of the meeting to avoid missing the item of interest 

Public Forum: The Commission will break the meeting at approximately 11 :30 a.m. for the Public Forum if 
there are people signed up to speak. The Public Forum is an opportunity for citizens to speak to the 
Commission on environmental issues and concerns not a part of the agenda for this meeting. The public 
comment period has already closed for the Rule Adoption items and, in accordance with ORS 183.335(13), 
no comments can be presented to the Commission on those agenda items. Individual presentations will be 
limited to 5 minutes. The Commission may discontinue this forum after a reasonable tirr1e if an 
exceptionally large number of speakers wish to appear. 

Beginning at 8:30 a.m. 

A. Approval of Minutes 

B. Approval of Tax Credits 

C. Action Item: National Marine Fisheries Request for a Waiver for Total Dissolved 
Gas for Fish Passage on the Main stem of the Columbia River 

D. tRule Adoption: LRAPA Stationary Source (ACDP) Fee Increases and Asbestos 
Rule Amendments 

E. tRule Adoption: Amend OAR to Adopt New Land Disposal Restrictions (LOR) for 
Spent Hazardous Waste Potliner and Certain Federal Hazardous Waste 
Regulations 

F-1. Action Item: Adoption of Order Clarifying Hazardous Waste Permit Decision for 
Umatilla Chemical Agent Disposal Facility 

F-2. Informational Item: Discussion of Future Opportunity for Update and Comment 
on Development of Carbon Filter Technology 
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G. Action Item: Appeal of Hearing Order Regarding Violation and Assessment of Ci· .. 
Penalty in the Matter of Staff Jennings, Inc., Case No. UT-NWR-96-274A 

H. Acti9n Item: Petition for Rulemaking to Regulate Recreational 2-Stroke Marine 
Engines 

I. Commissioners' Reports 

J. Director's Report 

Hearings have already been held on the Rule Adoption items and the public comment period has closed. 
In accordance with ORS 183.335(13), no comments can be presented by any party to either the · 
Commission or the Department on these items at any time during this meeting. 

The Commission will have lunch at 12:00 noon .. No Commission business will be discussed. 

The Commission has set aside May 6-7, 1999, for their next meeting. It will be held in Portland, Oregon. 

Copies of staff reports for individual agenda items are available by contacting the Director's Office of the 
Department of Environmental Quality, 811 S. W. Sixth Avenue, Portland, Oregon 97204, telephone 
229-5301, or toll-free 1-800-452-4011. Please specify the agenda item letter when requesting. 

If special physical, language or other accommodations are needed for this meeting, please advise the 
Director's Office, (503)229-5301 (voice)/(503)229-6993 (TTY) as soon as possible but at least 48 hours in 
advance of the meeting. 

February 25, 1999 



Approved __ 
Approved with Corrections_X_ 

Minutes are not final until approved by the EQC 

Environmental Quality Commission 
Minutes of the Two Hundred and Seventy-Fourth Meeting 

January 29, 1999 
Regular Meeting 

On January 29, 1999 the Environmental Quality Commission met for their regular meeting at DEQ 
headquarters, 811 SW Sixth, Portland, Oregon 97204. The following Environmental Quality Commission 
members were present: 

Carol Whipple, Chair 
Melinda Eden, Vice Chair 
Linda McMahan, Member 
Tony Van Vliet, Member 

Mark Reeve, Member 

Also present were Larry Knudsen, Assistant Attorney General, Oregon Department of Justice (DOJ); 
Langdon Marsh, Director, Department of Environmental Quality (DEQ); and other staff from the 
Department. 

Note: The Staff report presented at this meeting, which contain the Department's recommendations, are 
on file in the Office of the Director, 811 SW Sixth Avenue, Portland, Oregon 97204. Written material 
submitted at this meeting is made a part of the record and is on file at the above address. These written 
materials are incorporated in the minutes of the meeting by reference. 

Chair Whipple called the meeting to order at 8:40 a.m. 

A. Informational Item: Oregon Bio-Diversity Project of the Defenders of 
Wildlife 

Sara Vickerman and Bruce Taylor, from the Defenders of Wildlife, presented an overview of their 
Biodiversity Project. The Project was a collaborative effort involving dozens of public and private groups. 
Funding was in the form of grants from corporate, private and federal sources. 

The purpose of the project was to develop a pragmatic statewide strategy to conserve Oregon's native 
biodiversity. The strategy is intended to reduce the risk of future endangered species designations and 
give landowners more flexibility in resource management decisions. The Project also sought to establish 
a process to improve communication among diverse public and private interests, and to help people find 
common ground in resource management decisions. They compiled the best available information to 
identify habitats and species that may be at risk. 

They identified conservation opportunities where social and economic conditions are most favorable; 
recommended management actions and policies to assure that representative examples of all of 
Oregon's habitats are maintained or restored to healthy condition; and engaged a broad spectrum of 
interested persons in discussions about the future of Oregon's resources by providing high quality and 
easy to use products. They have established a Biodiversity Information System made up of hundreds of 
data layers organized into more than 50 different GIS layers. This data is available on CD-ROM. The 
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Defenders of Wildlife also produced a major document called Oregon's Living Landscape which includes 
extensive maps and information from their efforts. 

G. Informational Item: Community Solutions Team Approach and What it Means 
for the Department of Environmental Quality 

Langdon Marsh introduced the Community Solutions Team (CST) approach. The CST was formed by the 
Governor to provide advice and agency coordination for quality community development. The CST is 
comprised of five state agencies: Oregon Economic Development Department, Department of Land 
Conservation and Development, Oregon Department of Transportation, Department of Housing and 
Community Services, and DEQ. The Director has participated in twice monthly meetings of the CST 
agency directors since August 1996. There are now nine regional Community Solutions field teams 
involving field staff from each of the agencies. The field teams are working collaboratively with state, 
local and federal partners to find solutions for local community problems. DEQ regional staff work closely 
as members of the field teams. Examples of projects involving the regional Community Solutions field 
teams were shared with the Commission. Stephanie Hallock discussed projects in Eastern Region; Neil 
Mullane gave an overview of projects in the Northwest Region; and Gary Messer presented examples of 
collaborative work in Western Region. Pete Dalke represents DEQ in the Governor's Community 
Development Office. This Office provides senior staff support for the CST and the regional field teams. 
A copy of the Governor's Livability Initiative was distributed to the Commission. The Livability Initiative will 
provide additional funding for quality community development and continued support for the CST 
approach, subject to review and approval by the Legislature. 

D1. Action Item: Waiver of Spring Creek 
The U.S. Fish & Wildlife Service (USFWS) requested a waiver to the state of Oregon's water quality 
standard for total dissolved gas to allow water to be spilled at Bonneville Dam in an effort to increase 
juvenile Chinook salmon survivorship released from the Spring Creek National Fish Hatchery. 

Gene Foster, Water Quality Division, introduced the subject to the Commissioners. Public testimony on 
the subject was allowed during the meeting. Jim Greer, Director, and Ron Boyce, staff with Oregon 
Department of Fish & Wildlife addressed the Commission in support of the waiver request citing treaty 
and scientific reasons. Ted Strong, Director, Rob Lathrop, Policy, and Tom Bachman, staff of Columbia 
River lntertribal Fish Commission, addressed the commission in support of the waiver request citing 
cultural, treaty, and scientific reasons. 

Gene Foster representing DEQ and Lee Holburg and Marv Yoshinaka representing USFWS discussed 
the staff report. The fish raised at the Spring Creek National Fish Hatchery are important for salmon 
management as seed stock for areas within the Columbia River Basin and may offer protection to 
threatened and endangered salmonids when in the ocean. Progress is being made in understanding the 
physical dynamics of total dissolved gas when water is spilled at the dams. The relation between total 
dissolved gas levels and incidence of gas bubble disease trauma is also better understood. The 
incidence of gas bubble disease in salmonids examined by the biological monitoring program is similar to 
the incidence of gas bubble disease for in-river migrating juvenile salmon ids. It is believed that spilling 
water offers a lower risk than passage through turbines by downstream migrating juvenile salmonids. A 
biological and physical monitoring program would be conducted during the spill event. 

Commissioner Van Vliet moved to approve the request with the addendum including the findings 
approved by staff. It was seconded by Commissioner Eden and carried with five "yes" votes. 

D2. Informational Item: Report by NMFS on Total Dissolved Gas 
Mark Schneider with National Marine Fisheries Service and Margaret Filardo with the Fish Passage 
Center gave a presentation on the results of the 1998 monitoring and research for total dissolved gas in 
the Columbia River Basin. The presentation highlighted the type of water year, and the physical and 
biological monitoring that occurred. Last year's research results were also discussed. A more detailed 
discussion of the 1998 spill season will occur at the March 19 1999 EQC meeting when the NMFS waiver 
request is to be addressed. 
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( E. Rule Adoption: Amendments to OAR Chapter 340, Division 52, Review of 
Plans and Specifications to Exempt Certain Projects from Submittal of 
Engineering Plans and Specifications 

Jan Renfroe, Water Quality Policy and Program Development Manager, gave an overview of the 
rulemaking process for the proposed engineering plan review exemptions. The proposed amendments 
would allow for reallocation of resources to other high priority work, consistent with the Department's 
ongoing strategic planning process. Tom Lucas, Water Quality Rules Coordinator, reviewed the various 
planning documents associated with planning and constructing municipal and industrial wastewater 
treatment facilities, the proposed amendments in Division 52, review of plans and specifications, and 
proposed housekeeping amendments in Division 45, containing regulations pertaining to NPDES and 
WPCF Permits. Engineering plans would be reviewed directly by exempted municipalities or industries, 
and the Department would retain statutory responsibility for plan review. Exemptions would be given 
individually to requesting municipalities and industries only after findings were made that the applicant 
was capable of performing the reviews. 

When asked if gravity sewers, pump stations, and pressure sewers account for everything aside from the 
wastewater treatment facilities and if so, can one term be used to cover these items, it was decided the 
term "collection system projects" would be used. When asked about reviews, the Department indicated 
that collection system project reviews can be performed by outside registered engineers under contract to 
the municipality but that wastewater treatment facility projects are very complex and require on-going, 
capable staff in-house to take the project from the planning phase through facility construction. 

The Commission asked whether the "history of compliance" criteria for municipalities under 30,000 was 
discussed and is the criteria purposely open-ended? Staff stated the "history of compliance" was a good 
indication of staff capability and correlates well with community size. The criteria is purposely open
ended to allow the Department flexibility in the review of applicant qualifications. Concern was expressed 
that communities under 30,000 may not adequately plan for long-range growth and development. Staff 
indicated the 20-year planning requirement would be adhered to for all communities. 

The Commission asked whether the Department will grant exemptions, and will Department staff assist in 
facility design with small municipalities that lack adequate funds? Staff responded that for many 
municipalities, particularly small ones that lack engineering capability, exemptions will not be granted, and 
they will continue to send in engineering plans for Department review. Regarding wastewater treatment, 
of the 500 plus domestic sources, exemptions will be limited to the 12 municipalities over 30,000 and 
perhaps a few others that can qualify. The Department will not assist in design but will provide advice 
and technical assistance through the review process. Director Marsh asked if the requirement for 
submittal of facility plans and predesign reports was meant to apply to all municipalities or just to 
exempted municipalities. The response was that the requirement only applied to exempted municipalities 
but that non-exempted municipalities would have to send in facility plans and predesign reports as part of 
the engineering plan review process. 

The Commission suggested that the comma in the first line of sections (2), (3) and (4) deleted to improve 
clarity. Counsel advised to delete. 

A motion was made by Commissioner Reeve to adopt the rules as laid out in the staff report with the 
following changes: In section (1) "gravity sewer projects, pump station projects, and pressure sewer 
projects" was changed to "collection sewer projects;" and in sections (2), (3) and (4) the comma in the 
first line was deleted. The motion was seconded by Commissioner Eden and carried with five "yes" votes. 

Executive Session 
The Commission heard advice from legal counsel on G.A.S.P., et al v. Department of Environmental 
Quality (Case No. 9708-06159). 

After the executive session, the regular meeting was resumed. 
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G.A.S.P. et al v. Department of Environmental Quality (Case No. 9708-06159) 
At the December 11, 1998, EQC meeting staff was directed to come back to the January 1999 meeting 
with a clarifying order. That was not done because there was a motion for relief filed in the court case 
that was argued during this interim period and because the staff needed additional time for preparation. 
Legal counsel, Larry Knudsen, indicated staff would like to recommend a new motion. The staff would 
recommend the Commission adopt a motion indicating it would address the issue of clarifying the final 
order in the Umatilla Munitions Incinerator matter as directed by the court in the G.A.S.P. et al v. DEQ 
case at its meeting scheduled in March 1999. They also recommend the Commission direct the 
Department to prepare and make available to G.A.S.P. members and interested members of the public by 
February 16, 1999, a recommended clarifying order. The Department would prepare a notice on behalf of 
the Commission notifying members of the public that it will accept written comment and only written 
comment relating to the matter of the clarifying order and that such comments must be received by DEQ 
on or before March 9, 1999. Commissioner Eden so moved this motion. It was seconded by 
Commissioner Van Vliet and carried with four "yes" votes. Commissioner Reeve abstained. 

B. Informational Item: Report on the Governor's Budget 
Helen Lottridge, Management Services Division Administrator, presented an overview of the DEQ portion 
of the Governor's Budget, and answered questions. 

F. Informational Item: Outstanding Resource Waters (ORW) Designations 
Mike Llewelyn, Water Quality Administrator, and Avis Newell, Outstanding Resource Water Program 
Coordinator, presented an update about Outstanding Resource Water Designations and current proposed 
department policy regarding that designation. Outstanding Resource Water is a water quality 
classification, that endows a nondegradation standard to the waterbody, and is so designated through 
rulemaking by the Environmental Quality Commission. The Department has worked with an ad hoc work 
group to develop screening criteria to identify sites with outstanding values. Critical salmonid habitat and 
the ten sites included in a 1997 petition for ORW status will be evaluated to identify outstanding sites. 
One policy question not yet answered by the Department and the Work Group, is how the ORW 
designation differs from the Antidegradation Policy extended to high quality waters. The Department 
feels it is necessary to review the Antidegradation Policy Implementation, with regard to both point and 
non point pollution sources, prior to designating specific sites as Outstanding Resource Waters. 

Shauna Whidden presented comments indicating Oregon Trout has been involved in the ORW issue for 
the past several years, first with the Policy Advisory Group that reviewed the initial ORW candidates 
(1994), then preparing five of the ten petitions for rulemaking (presented in December, 1997), and most 
recently with the ad hoc work group. They feel the ORW designation is an important tool for protecting 
dwindling salmonid stocks, and are dismayed that DEQ is moving so slowly toward designations. 

The Commission had several questions, including whether other parties felt that we were moving slowly, 
how Oregon ranked compared to other states, and what nature of process might be identified in a 
designation to protect the water. The Commission feels that it is appropriate for the Department to first 
work on the Antidegradation Policy as it is both necessary for further work with ORW designations and is 
currently the most cost effective use of Department time. 

G. Action Item: Governor's Water Enhancement Board (GWEB) Delegate from 
the Environmental Quality Commission 

Commissioner Van Vliet made a motion to designate Commissioner Reeve as the GWEB representative 
from the Commission. The motion was seconded by Commissioner McMahan and carried with five "yes" 
votes. 

C. Approval of Minutes 
The following corrections were made to the December 10-11, 1998 minutes: on page three, item C, line 
six should read "outcome of the vote. Commissioner ... "; on page four, item E, line five should read 
"issues are soil sampling requirement and a waiver provision for this implementation. The Department 
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feels that the"; on page four, item F, first line, the word airshed should be one word; on page five, item D, 
first line after the first table, the s needs to be removed from Commissioner Reeve's name; on page nine, 
item G.AS.P., the first line should begin "After advice from ... "; on page nine, item K, line three should 
read "those 20,000 tanks being decommissioned, 5,500 releases of product were ... "; on page nine, item 
K, line four, the line should read "been cleaned up ... "; on page ten, item K, paragraph six, the last line 
should read "hazardous wastes. The warehouse and its owner ... "; on page ten, paragraph eight, line 
three should read "of 1999. In a ... "; and on page ten, paragraph eight, line six should read "any harm 
resulted to the environment. DEQ ... " A motion was made by Commissioner Van Vliet to approve the 
minutes as corrected. The motion was seconded by Commissioner Reeve and passed with five "yes"· 
votes. 

The following corrections were made to the December 30, 1998 minutes: on page two, item 4993, Lamb 
Weston, line five should read "a motion to approve tax credit application 4993. Commissioner Eden 
seconded ... "; on page three, item 5130, Ernest Glaser Farms, the second line should read "Stating that 
the limiAg error was staffs not the applicant's error, Commissioner ... " A motion was made by 
Commissioner Eden to approve the minutes as corrected. Commissioner Van Vliet seconded the motion 
and it carried with five "yes" votes. 

H. Commissioners' Reports 
Commissioner Whipple and Commissioner Reeve reported on the last GWEB meeting. 

I. Director's Report 
DEQ recently completed a review of solid waste disposals at the Ross Island based on a Ross Island 
Sand & Gravel inventory. DEQ found several disposals that are considered solid waste rather than 
permitted clean fill. A Notice of Non-compliance was issued on January 22. Review continues on the 
remainder of the inventory. This work is incorporated within the on-going assessment effort at the island. 
The Department continues to work with the company, the Port of Portland and the Division of State Lands 
on current and future assessment and management issues. 

A plan to set a long-term framework for assessing and managing contaminated Willamette River 
sediments in the Portland Harbor area of downtown Portland is underway and on track. DEQ will direct 
the technical work, assisted by three environmental consulting firms hired last month. The Portland 
Harbor Group has agreed to fund plan development. 

Calapooya and Sutherlin Creeks Watershed project is getting underway, with a cross-media group 
working to enhance each other's programmatic efforts and involve the community. Drinking water 
assessment, wastewater treatment assessment, and waste reduction efforts have begun. The technical 
assistance outreach will begin soon, with a flyer being sent to all known businesses in the area. 

The Center for Environmental Equity has filed a petition with US EPA seeking to have EPA withdraw 
NPDES delegation to DEQ. The petition alleges that DEQ's enforcement program and permit 
management program contain serious deficiencies which should lead EPA to withdraw delegation. The 
petition is not specific to any particular situation, nor does the petition identify specific permits of concern. 
EPA has not indicated how they intend to follow-up on the petition at this point other than stating their 
intention to discuss the petition with the petitioner and having similar discussions with DEQ. 

Director Marsh acknowledged several employees for their outstanding work. 

DMV services at DEQ Clean Air Stations are growing in popularity. During 1998, about 41% of customers 
that tested at DEQ also renewed their registration, compared to 1997 when the percentage for the 
Portland Metro was 27% and for Rogue Valley was 36%. Even though DEQ has offered the "renew at 
DEQ" service for 3 years, some of our customers still say how pleased they are to be able to complete 
their registration business in one stop. 

There being no further business, the meeting was adjourned at 3:25 p.m. 
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State of Oregon 
Department of Environmental Quality Memorandum 

Date: 

To: 

From: 

Subject: 

March 18, 1999 

Environmental Quality Commission 

Langdon Marsh, Director 

Addendum 
Agenda Item B, March 19, 1999, EQC Meeting 
Tax Credit Applications 

This addendum includes corrections to HMT Technology Corporation's applications numbered 
5041 and 5042. 

The applicant provided additional information regarding the allocation of costs and the use of the 
Emergency Diesel .Generator (EDG.) Staff determined that the EDG is considered an essential 
backup system to this installation. According to OAR 340-016-0070 (2)(1), essential backup 
systems are eligible costs under the pollution control facility tax credit program. 

The entire cost of the EDG was claimed. on application 5042. However, staff allocated EOG costs 
based upon the kilovolt amperage (kva) requirements as follows: 

Allocation of EDG Costs o/o of Use Eligible Costs 
Set System $ 110,364 
Fuel Tank & Piping $ 11,092 560 kva App 5041 Air 43.75% $ 
Labor $ 1,187 45 kva App 5042 Water 3.52% $ 
Fuel Station Wiring $ 1,468 675 kva Non-TC Qualifying 52.73% 

Fuel Distribution $ 7,138 1280 kva 100.00% 
Generator Wiring $ 215,545 

Materials $ 30,691 
Total EDG $ 377,485 

Application Number 5041 
The facility cost increased from $907,319 to $1,072,469. The increase represents 43.75% of the 
claimed EOG costs or $165,150. 

Application Number 5042 
The facility cost increased from $5,439,991 to $5,613,466. Staff only reduced the cost of the 
Emergency Diesel Generator (EOG) by the amount allocated to the facility claimed on application 
number 5041. ($13,271) However, the facility cost increased to include the cost of the Universal 
Power Supply (UPS), which is dedicated to the systems claimed in application number 5042. The 
UPS is an essential backup system in this installation. One hundred percent of the claimed UPS 
costs are allowed ($149, 113.) Staff also corrected a footing error within the table ($11, 091) 

Recommendation 
Please remove applications numbered 5041 and 5042 from the approvals shown in Attachment B 
to Agenda Item B. Approve application 5041 in the amount of $1,072,469 and approve 
application number 5042 in the amount of $5,613,466. 

9903 _Addendum Agenda Item B.doc Last printed 03/18/994:17 PM 
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Tax Credit 
Review Report 

EQC 03/19/1999 

Pollution Control Facility: Air 
Final Certification 
ORS 468.150 -- 468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is a C corporation and is 
operating a film media substrate manufacturing 
facility. The applicant's taxpayer identification 
number is 94-3084354. The applicant's 
address is: 

HMT Technology Corporation 
1055 Page Avenue 
Fremont, CA 94538 

Technical Information 

Director's 
Recommendation: APPROVE 

Applicant HMT Technology Corporation 
Application No. 5041 
Facility Cost $1,072,469 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The certificate will identify the facility as: 

Air Pollution Control Facility 
1. Acid Fume Scrubber System 
2. Nickel Fume Scrubber System 
3. Ammonia Fume Scrubber System 

The applicant is the owner of the facility located 
at: 

Eugene Division 
3590 West 3rd Avenue 
Eugene, OR 97402 

The Air Pollution Control Facility consists of the following three packed scrubber systems that have been 
installed to treat the fumes generated during the manufacturing of film media substrates: 

I. Acid Fume Scrubber System .. The acid fume scrubber system treats the acid fumes that are emitted 
from the aluminum plating line, the stripping line, the wastewater treatment area, and the bulk chemical 
storage areas. The cost for the 60,000-cfm acid fume scrubber system includes all labor, equipment, and 
materials necessary to install the Harrington packed scrubber model ECH914-5, two HPCA 6600 exhaust 
fans, and three Gusher 11032 rcirculation pumps. 

2. Nickel Fume Scrubber System. The nickel fume scrubber is dedicated to treat the acid fumes that are 
emitted from nickel plating line. The cost for the 40,000-cfm nickel fume scrubber system includes all 
labor, equipment, and materials necessary to install the Harrington packed scrubber model ECH99-5, two 
HPCA 5425 exhaust fans, and two Gusher 11032 recirculation pumps. 

V:\Reviews Ready for Commission\5041_9903_HMT.DOC 



Application 5041 
Page2 

' 

3. Ammonia Fume Scrubber System. The ammonia fume scrubber treats all the ammonia fumes 
separately to prevent the formation of the ammonium chloride particulates which caused the opacity 
problem with the acid scrubber exhaust. Tpe cost for the 2,000-cfm ammonia fume scrubber system 
includes all labor, equipment, and materials necessary to install the Harrington packed scrubber model 
ECH23-5, two HPC 1350 exhaust fans, and two Penguin P-3/4A recirculation pumps. 

The blowdowns from the the acid and nickel fume scrubbers are pH adjusted and eventually sent to the 
wastewater treatment facility. The blowdown from the ammonia fume scrubber is sent to the city sewer 
system. 

Eligibility 
ORS 468.155 The principal purpose of the new installation of all three systems is to control a 

(l)(a)(A) substantial quantity of air pollution. 
This is a requirement of the Air Contaminant Discharge Permit (ACDP) #201284 
issued on 9/18/96 by Lane Regional Air Pollution Authority. 

ORS 468.155 The disposal or elimination of or redesign to eliminate air contamination sources 
(l)(b)(B) and the use of air cleaning devices as defined in ORS 468A.005. 

Timeliness of Application 
The application was submitted within 
the timing requirements of ORS 
468.165 (6). 

Application Received 07 /24/1998 
Additional Information Requested 10/28/1998 
Additional Information Received 10/28/1998 
Application Substantially Complete. . 11/02/1998 

~~~~~~~~ 

Construction Started 05/15/1996 
Construction Completed 01/14/1997 
Facility Placed into Operation 01/15/1997 

Facility Cost 

Initial Application 
Additional Claimed Cost - EDG 
Allowable Scrubbers (Plating and NH3) 

Total Cost 

Add Capacity to Plating Area Air Handlers 
Epoxy Added to Neutralization Ductwork 
Neutralization Process Exhaust Ductwork 
Ductwork to Tanks Col. 2.5 b/w Col. 3&4 
Scrubber exhaust ducting/FRP 

Eligible Facility Cost 
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Ineligible Costs 

$ 
$ 
$ 
$ 
$ 

(70,628) 
(45,592) 

(551,215) 
(27,636) 

(221,837) 

Eligible Costs 
$1,596,857 

$165, 150 
$227,370 

$1,989,377 

$ (916,908) $ (916,908) 

$1.,072,469 
mcv 3118199 



Application 5041 
Page 3, 

The Emergency Diesel Generator (EDG) is considered an essential backup system in this installation 
and represents an eligible costs according to OAR 340-016-0070 (2)(1). The entire cost of the EDG 
was claimed on application 5042. However, 43.75% of the claimed EDG costs may be allocated to 
the facility claimed on application 5041 as represented in the following table. 

Emergency Diesel Generator (EDG) 
Set System $ 110,364 Allocation of EDG Costs % of Eligible Costs 

Fuel Tank & Piping $ 

Labor $ 

Fuel Station Wirjng $ 

Fuel Distribution $ 

Generator Wiring $ 

Materials $ 

Total EDG $ 
mcv 3118199 

11,092 

1, 187 

1,468 

7,138 

215,545 

30,691 

377,485 

560 kva 

45 kva 

675 kva 

1280 kva 

Use 
App 5041 Air 43.75% 

App 5042 Water 3.52% 

Non-TC Qualifying 52. 73% 

100.00% 

$. 165,150 

$ 13,271 

0 

·The facility cost exceeds $500,000 therefore, Symonds,. Evans & Larson, CPA, PC performed an 
accounting review on behalf of the department. 

Facility Cost Allocable to Pollution Control 
According to ORS.190 (1), the facility cost exceeds $50,000 and therefore, the following factors were 
used to determine the percentage of the facility cost allocable to pollution control. 

Factor 
ORS 468. l 90(l)(a) Salable or Usable Commodity 
ORS 468.190(1 )(b) Return on Investment 

ORS 468.190(1)(c) Alternative Methods 
ORS 468.190(1)(d) Savings or Increase in Costs 
ORS 468.190(1)(e) Other Relevant Factors 

Applied to This Facility 
No salable or useable commodity. 
The useful life of the facility used for the 
return on investment consideration is 20 
years. No gross annual revenues were 
associated with this facility. 
No alternative investigated. 
No savings or increase in costs. 
No other relevant factors. 

Considering these factors, the percentage allocable to pollution control is 100%. 

Compliance 
The applicant states that the facility is in compliance with Department rules and statutes and with 
EQC orders. The Air Contaminant Discharge Permit (ACDP) #201284 was issued on 9/18/96 by 
Lane Regional Air Pollution Authority. 

Reviewers: Gordon K.H. Chun, P.E. SJO Consulting Engineers, Inc. 
Lois L. Payne, P.E., SJO Consulting Engineers, Inc. 
Dave Kauth, AQ-DEQ 
Symonds, Evans & Larson, CPA, PC 
Maggie Vandehey, MSD-DEQ (3/18/99) 
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Tax Credit 
Review Report 
-----------EQC 03/99 

Pollution Control .Facility: Water 
Final Certification 
ORS 468.150 --468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is a C corporation operating as 
operates a thin film media substrate 
manufacturing facility taking tax relief under 
taxpayer identification number 94-3084354. The 
applicant is the owner of the facility. The 

. applicant's address is: 

HMT Technology Corporation 
Eugene Division 
1055 Page Avenue 
Fremont, CA 94538 

Technical Information 

Director's 
Recommendation: APPROVE 

Applicant HMT Technology Corporation 
Application No. 5042 
Facility Cost $5,613,466 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The certificate will identify the facility as: 

A Water Pollution Control Facility including: 
1. Aluminum Treatment System 
2. Nickel Plating and Polish Treatment System 
3. Storm Water Control System 

The facility is located at: 

3590 West 3rd Avenue 
Eugene, OR 97402 

The Water Pollution Control Facility consists of the following three systems which were installed to control and 
treat wastewater streams generated during the manufacture of film media substrates: 

Aluminum Treatment System. The aluminum treatment system removes the aluminum and zinc from the grinding 
coolant, then sodium hydroxide is metered into the wastewater to adjust the pH prior to discharge to the city sewer. 
Components include: 

I. Transfer pumps and piping associated with a previously. existing transfer tank. 
2. Chemical addition lines. 
3. Two treatment tanks and associated pumps and piping. 
4. Pumps and piping associated with a previously existing neutralization tank. 
5. Two loadout tanks and associated pumps and piping. 
6. Five flow meters for chemically controlling the system. 
7. Control system readout panel. 
8. pH control system, which includes: 

a. pH probes 
b. pH controller 
c. Two chemical metering pumps 

V:\Reviews Ready for Commission\5042_9903_HMT.DOC 



Application No. 5042 
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Nickel Plating and Polish Treatment System. The waste treatment system came on-line with the nickel-plating and 
polish operation. The treatment system makes pH adjustments and removes nickel and zinc from the wastewater 
prior to discharge to the sewer. Wastewater that contains metal is routed to one of three pretreatment systems, which 
are described below. Metal bearing water is pH adjusted to make metal hydroxide floe. Wastewater that does not 
contain metal is routed to the neutralization system for pH adjustment. 

1. Co precipitation Process or Heayy Metal and Polishing Rinse, (HMR) The coprecipitation system removes 
zinc from the wastewater generated in numerous production processes, the air scrubber and polish slurry settling 
sludge. Effluent is stored in the following tank systems for processing:: .. 

a. Acid etch tank (TK-5115) and associated discharge pumps and piping, 
b. Spent nitric acid tank (TK-8803) and associated pumps and piping 
c. Polisher tank (TK-3107) and associated mixer, pumps and piping, 
d. Polisher equalization (decant) tank (TK-3208) and associated pumps and piping, 
e. Zincate tank (TK-6116) and associated pumps and piping, 
f. Feed tank (TK-3309) and associated pumps and piping. 

The effluent is then processed through a system which consists of the following components: 
a. Chelate breaker tank (TK-3410) and associated mixer and piping, 
b. Metal hydroxide maker tank (TK-3511) and associated mixer, pump and piping, 
c. Floe maker tank (TK-3612) and associated piping, 
d. Sedimentation settling tanks (TK-3713, 3714) and associated pumps and piping, 
e. Diversion tank (TK-3715) and associated pumps and piping. 

2. Sludge Dewatering Process The metal hydroxide that settles out of the wastewater is routed from the settling 
tanks to the filter presses for dewatering. The. dewatered sludge is sent to a disposal facility. The nickel bath 
sludge from the filter press is sent to a recycling facility for the recovery of nickel. Components include: 

a. Sludge storage tanks (TK-9101 and TK-9102) and associated pumps and piping, 
b. Four filter presses. 

3. Nickel Reduction Process The nickel reduction system removes. the .nickel and zit:J'i from process wastewater. 
Components include: 

a. Nickel feed tank (TK-2102) and associated pumps and piping, 
b. I" stage batch treatment tanks (TK-2203, TK-2304, TK-2405) and associated pumps, piping, and mixers, 
c. Seven bag filters, 
d. Three cartridge filters, 
e. One 2°d stage treatment tank (TK-7117) and associated pumps, mixers, and piping, and 
f. Decant (Dribble Set) tank (TK-2506) and associated pumps and piping. 

4. Neutralization Process The neutralization system treats the effluent from the nickel reduction and HMR 
systems and from several non-metal rinse processes. Installation of this system includes the following 
components: 

a. Non-metal bearing tank (TK-1101) and associated pumps and piping, 
b. Reclaimed water tank (TK-9104) and associated piping, 
c. Emergency storage tank (TK-9103) and associated piping, 
d. Neutralization tanks (TK-3816, -3817) and associated mixers and piping, 
e. Sample box (TK-3818) and associated piping. 

Storm Water Control System The storm water control system prevents the aluminum chips from being swept away 
in the storm water discharge. A bag filter system on the "diamond turn" operation was modified to control the loss of 
aluminum chips to storm water and a building was constructed to cover and enclose the aluminum bailing machine, 
thus preventing scrap aluminum shavings from being carried away into the storm water system. Prior to construction 
of the building, the aluminum bailer was sitting outside the production building on the ~sphalt. 
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Since the installation of the neutralization system, the pH of the discharge has ranged from 6.0 to 9.5 which is the 
range required by their waste discharge permit. Since the installation of the nickel plating and polish treatment 
system, the nickel and zinc concentration discharge is normally less than 0.2 ppm~ the maximum allowable 
concentration imposed by' their discharge permit is 0.9 ppm zinc and 1.3 ppm nickel. 

Eligibility 
ORS 468.155 (!)(a) The principal purpose of this new structure and equipment is to control a substantial 

quantity of water pollution. It is required by the City of Eugene Public Works discharge 
permit and the applicant's DEQ Stormwater permit. 

ORS 468.155 The control is accomplished by eliminating industrial waste and the use of treatment works 
(l)(b)(A) for industrial waste as defined in ORS 468B.005. 

Timeliness of Application 
The application was submitted within the Application Received 
timing requirements of ORS 468.165 (6). Additional Information Requested 

Additional Information Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

Facility Cost 
Ineligible Costs Eligible Costs 

Initial Application 

Allowable Costs: Filter Presses (2) 

Aluminum Tank 

Total Cost 

Vault Sump Pumps (2) 

Insulation on Chemical Feed Tank 

(not included in final design) 

Exhaust Fan in Nickel Reduction System 

(venting hydrogen) 

Exhaust Ductwork (for above fan) 

Nitric Acid Storage Tanks 

(3 claimed at $55,080 - 1 eligible) 

Recirculation Pumps (4) for used and fresh 

nitric acid to plating line 

Aluminum & Duster Collector 

Emergency Diesel Generator 

Water Chemical Treatment System 

(Cooling Tower Treatment) 

Coolant Farm Safety Modifications 

Fire Sprinklers 

Safety Equipment 

Chart Plotter & Pens (Monitoring) 

HMT Internal Capitalized Interest 

Eligible Facility Cost 
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Total 

($5;600) 

($3,040) 

($6,000) 

($2,840) 

($36,720) 

($8,000) 

($49,913) 

($364,214) 

($20,622) 

($40,296) 

($17,441) 

($10,802) 

($1,739) 

($83,038) 

$ (650,265) $ 

$6,220,264 

$42,131 

$1,336 

$6,263,731 

(650,265) 

$5,613,466 
mcv 3118199 

07/24/1998 
12/17/1998 
01/29/1999 
02/17/1999 
05/06/1996 
12/15/1996 
12/16/1996 



Application No. 5042 
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The Emergency Diesel Generator (EDG) and the Universal Power Supply (UPS) are both considered 
essential backup systems in this installation and are eligible costs according to OAR 340-016-0070 
(2)(1). One hundred percent of the claimed UPS costs are allowed. However, only 3.52% of the 
claimed EDG costs may be allocated to the facility claimed on application 5042 as determined by the 
following table. 

Emergency Diesel Generator (EOG) 
Set System $ 110,364 Allocation of EOG Costs % of Use Eligible Costs 
Fuel Tank & Piping $ 11,092 560 kva App 5041 Air 43.75% $ 165,150 

Labor $ 1, 187 45 kva App 5042 Water 3.52% $ 13,271 
Fuel Station Wiring $ 1,468 675 kva Non-TC Qualifying 52.73% o 
Fuel Distribution $ 7, 138 1280 kva 100.00% 

Generator Wiring $ 215,545 

Materials $ 30,691 

Total EOG $ 377,485 
mcv 3118199 

The facility cost exceeds $500,000 therefore,eSymonds, Evans & Larson, P.C. performed an 
accounting review on behalf of the department.·· Coopers & Lybrand L.L.P. (now Price-Waterhouse 
Coopers) provided the certified public accountant's statement on behalf ofHMT Technology 
Corporation. 

Facility Cost Allqcable to Pollution Control 
According to ORS.190 (1 ), the facility cost exceeds $50,000 and therefore, the following factors were 
used to determine the percentage of the facility cost allocable to pollution control. 

Factor 
·ORS 468.190(l)(a) Salable or 
Usable Commodity 

ORS 468.190(1)(b) Return on 
Investment 
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Applied to This Facility 
The waste recovered in the filter presses # 1 & 2 is a 
nickel and zinc hydroxide. The waste from press #4 has 
a low content of nickel and zinc sulfide. These wastes 
are hauled away as hazardous waste at a cost to HMT. 
The waste recovered in press #3 is a nickel-rich solid 
contaminated with treatment chemicals which is recycled 
and resulted in $2271 earned in 1998 . 

. , The useful life of the facility used for the return on 
jnvestment consideration is 20 years. No gross annual 
revenues were associated with this facility. 



ORS 468.190(1)(c) Alternative 
Methods 

ORS 468.190(l)(d) Savings or 
Increase in Costs 
ORS 468.190(l)(e) Other Relevant 
Factors 

Application No. 5042 
Page 5 . 

Aluminum Treatment Complete chemical dissolution 
of the aluminum fines with subsequent precipitation was 
considered but would have required more facility space 
than was available. Micro filtration was considered but 
was not expected to be reliable enough to keep the plant 
in operation. 

Nickel Plating and Polish Treatment To improve the 
treatment of the plating, waste ultra violet light (UV) 
oxidation and ion exchange was considered but found 
cost prohibitive. Ion exchange was also considered but 
determined less effective. 

Operations costs increase as a result of the pretreatment 
systems. 
No other relevant factors. 

Considering these factors, the percentage allocable to pollution control is 100%. 

Compliance 
The applicant states that the facility is in compliance with Department rules and statutes. General 
Permit NPDES Stormwater Discharge Permit 1200Z issued July 22, 1997. The applicants Wastewater 
Discharge Permit H-1 OOE is issued by Public Works, Wastewater Division, City of Eugene and 
became effective 12/13/96. 

Reviewers: Gordon K.H. Chun, P.E. SJO Consulting Engineers, Inc 
Lois L. Payne, P.E. SJO Consulting Engineers, Inc. 
Dennis Cartier, Associate, SJO Consulting Engineers, Inc. 
Renato Dulay, DEQ 
Maggie Vandehey, MSD-DEQ 3/18/99 
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App.No. Applicant 
4751 PGE 
4881 PGE 

5041 HMT Technology Corp. 

5042 HMT Technology Corp. 

5046 Thomas Joseph, Inc. 

5053 Wellons, Inc. 

Morrow Co. Grain 
5080 I Growers 

Morrow Co. Grain 
5082 Growers 

5107 Russell Oil Company 

5108 Russell Oil Company 

United Disposal Service 
5113 line. 

Capitol Recycling & 
5117 Disposal, Inc. 

5119 Freres Lumber Co., Inc. 

United Disposal Seivice 
5120 line. 

I McKern's Texaco Food 
5122 I Mart 

Carter's Service Stations, 
5131 Inc. 
5145 Dean McKay Farms, Inc. 
5146 Mark McKay Farms, Inc. 

Commission Action on ··ax Credit Applications 
March 19, 1999 

Attachment B Attachment C 
Commission 

Certified Cost Percentage Recommend Action 
$759,299 100% Approve 

$18,576 100% 

$1,072,469 100% 

$5,613,466 100% 

$66,700 .NA 

$294,745 100% I I Approve 

$33,0141 100% I I Approve 

$29,697 100% Approve 

$13,724 100% Approve 

$5,300. 100% Approve 

I $42,2131 100% I I Approve 

$20,709 100% 

$27,962 100% 

$8,814 100% I I Approve 

$92,423 94% I I Approve 

$83,968 89% Approve 
$136,817 75% Approve 
$173,719 84o/o Approve 

Addendum 



Environmental Quality Commission 
D Rule Adoption Item 
X Action Item 

D Information Item 

Title: Approval and Denial of Tax Credit Applications 

Agenda Item ~ 

March 19, 1999, Meeting 

Summary: Staff recommends the following actions regarding tax credits: 

Approve (17) 

Pollution Control Facility Tax Credit (16) 
Air (2 applications) 

Field Burning (2 applications) 

Solid Waste (3 applications) 

USTs (4 applications) 

Water (5 applications) 

Pollution Prevention Tax Credit (1) 
Pere (1 application) 

Deny (1) 

Pollution Control Facility Tax Credit 
Air (1 application) 

17 Approvals 

Certified Cost Value 

$1,202,064 $601,032 

$310,536 $124,268 

$71,736 $35,868 

$189,894 $87,860 

$6,280,577 $3,140,289 

$66 700 $33 350 

$8,121,508 $4,022,667 

$27,962 $13,981 

Approve issuance of tax credit certificates for the applications presented in Attachment B. Deny issuance of tax 
credit certificate for the application presented in Attachment D. 

February 26, 1999 

tAccommodations for disabilities are available upon request by contacting the Public Affairs 
Office at (503) 



State of Oregon 

Department of Environmental Quality 

Date: 

To: 

From: 

Subject: 

February 26, 1999 

Environmental Quality Commission 

Langdon Marsh, Director 

Agenda Item B, March 19, 1999, EQC Meeting 
Tax Credit Applications 

Statement of the Need for Action 

Memorandum 

This staff report presents the staff analysis of pollution control facility and pollution prevention 
tax credit applications and the Department's recommendation for Commission action on these 
applications. 

o All applications are summarized in Attachment A of this staff report. 
o Applications recommended for Approval are presented in detail in Attachment B. 
o The application recommended for denial is presented in Attachment C. 
o Advice regarding EQC Tax Credit Monitoring Authority is presented in Attachment D. 

There are no policy issues regarding the approval or denial of tax credits presented in the staff 
report. 

Tidewater Barge Line, lnc.'s Postponement 
The two Tidewater Barge Line, Inc. applications (4965 and 4959) postponed from the 
Commission meeting on December 11, 1998, was scheduled to return to the Commission in 
the first quarter of 1999. Presentation of these two applications has been postponed until the 
second quarter of 1999 at staff's request with agreement from the applicant. 

Tidewater Barge Line, Inc. submitted the applications for two of their petroleum barges, The 
Prospector and The Tri-Cities Voyager, each claiming double hull construction. In December, 
David Fillippi of Stoel Rives, LLP, attorney for Tidewater Barge Lines, Inc., requested that the 
two denials be postponed until the Oregon Court of Appeal made a ruling having to do with 
procedural issues in the Commission's denial of the double-hulling of another barge 
(application #4417.) Arguments were presented on June 4, 1998. The court's ruling is 
expected in the near future. 

Conclusions 
The recommendations for action on the attached applications are consistent with statutory 
provisions and administrative rules related to the pollution control, pollution prevention and 
reclaimed plastic product tax credit programs. 



Memo To: Environmental Quality Commission 
Agenda Item B: February 26, 1999 
Page 2 

Recommendation for Commission Action 
The ~rtment recommends the Commission approve certification for the tax credit 
applications as presented in Attachment B of the Department's Staff Report. 

The Department recommends the Commission deny the application presented in Attachment D 
of the Department's Staff Report. 

Intended Follow-up Actions 
Notify applicants of Environmental Quality Commission actions. Notify Department of Revenue 
of Issued, Transferred or Revoked certificates. Transmit electronic files to Department of 
Revenue. 

Attachments 
A. Summary 
B. Approvals 
C. Denials 
t>. Advice - EQC Monitoring Authority 

Reference Documents (available upon request) 
1. ORS 468.150 through 468.190. 
2. OAR 340-16-100 through 340-16-125. 
3. OAR 340-16-005 through 340-16-050. 

Approved: 

Section: 

Division: 
( 
' 

Report Pr red by: Margaret Vandehey 
Phone: (503) 229-6878 
Date Prepared: February 26, 1999 
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Attachment A 

Summary 



Application Summary 

Application Applicant Description of Facility Facility Percent Possible Tax 
Number Cost Allocable Benefit 

Approve 
Pollution Control Facility Tax Credit 

Air 

5041 HMT Technology Air Pollution Control Facility I) Acid $907,319 100% $453,660 
Corp. Fume Scrubber system, 2) Nickel 

Fume Scrubber System, 3) Amonia 
Fume Scrubber System 

5053 Wellons, Inc. An electrostatic precipitator $294,745 100% $147,373 
particulate ren1oval and monitoring 
system. 

Air (2 applications) $1,202,064 $601,032 

Field Burning 

5145 Dean McKay Farms, A John Deere 7210 tractor, $136,817 75% $51,306 
Inc. baler, Tilling - Conc01nly, Rear's Flail, 

Tilling-Kock Place 

5146 Mark McKay Farms, A storage shed, a John $173,719 84% $72,962 
Inc. Deere tractor, Tilling-Waconda, 

Northwest Tiller, Disc Ripper, and 
John Deere Ripper. 

Field Burning (2 applications) $310,536 $155,268 

Solid Waste 

5113 United Disposal Service Five 20-yd SC style drop boxes, serial $42,213 100% $21,106 
Inc. numbers 10610 through 10614. Ten 

30-yd SC style drop boxes, serial 
numbers 10595 through 10604. 

5117 Capitol Recycling & Twenty 3-yd front load slant top $20,709 100% $10,355 
Disposal, Inc. recycling containers with lids. 

Twenty 6-yd front load cathedral-style 
recycling containers with comp Ii ds. 

5120 United Disposal Service Twenty 4-yd front load $8,814 100% $4,407 
Inc. cardboard containers with lids and 

casters. Serial numbers #154646 
through #154664. 

Solid Waste (3 applications) $71,736 $35,868 

Page I 



Description of Facility Percent Possible Tax Application Applicant 
Number 

Facility 
Cost Allocable Benefit 

US Ts 
5!07 Russell Oil Company Upgrade facility to meet federal and $13,724 

state regulations. 

5108 Russell Oil Company Upgrade facility to meet federal and $5,300 
state regulations. 

5122 McKern's Texaco Food Upgrade facility to meet state and $92,423 
Mart federal requirements. 

5131 Carter's Service Underground storage tank upgrade. $78,448 
Stations, Inc. 

USTs (4 applications) $189,894 

Water 
4751 Portland General Six oil/mist eliminators $759,299 

Electric Company 

4881 Portland General Drainage piping within the concrete $18,576 
Electric Company secondary containment sump. 

5042 HMT Technology Water Pollution Control Facility 1) $5,439,991 
Corp. Aluminum Treatment System, 2) 

Nickel Plating and Polish Treatment 
System, 3) Stonn water Control 
System 

5080 Morrow County Grain Installation of a walled containment facility $33,014 
Growers, Inc. to contain any possible spills of liquid 

fertilizer and chemicals. 

5081 Morrow County Grain A Karcher ASA-600 serial #10229 $29,697 
Growers, Inc. closed loop waste water filtration 

System. 

Water (5 applications) $6,280,577 

Approve 16 Pollution Control Facility Tax Credit Applications 
$8,054,808 

Pollution Prevention Tax Credit 

Pere 
5046 Thomas Joseph, Inc. Installation of a new 5th generation 

multimatic, non-venting, dry-to-dry 
perchloroethylene dry-cleaning machine 
that reduces consumption to less than 
140 gallons. 

Approve 17 applications 

Page2 

$66,700 

$8,121,508 

100% $6,862 

100% $2,650 

94% $43,439 

89% $34,909 

$87,860 

100%, $379,650 

100% $9,288 

100% $2,719,996 

lOOo/o $16,507 

100% $14,849 

$3,140,289 

$3,989,317 

$33,350 

$4,022,667 



Application 
Number 

Deny 

Applicant Description of Facility 

Pollution Control Facility Tax Credit 

Air 
5119 Freres Lumber Co., Inc. Installation of a negative air system to 

evacuate plytrim from the trimmsaw 
and saw dust from a flying cut-off saw 
and discharge onto an existing drag 
chain conveyor. 

Deny 1 Application 

Page 3 

Facility 
Cost 

Percent 
Allocable 

$27,962 100% 

$27,962 

Possible Tax 
Benefit 

$13,981 

$13,981 



Attachment B 

Approvals 



Tax Credit 
Review Report 

03119199 

Pollution Control Facility Tax Credit: Water 
Final Certification 
ORS 468.150-- 468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is a C Corporation who is 
operating as a supplier of electrical energy. 
The applicant's taxpayer identification 
number is 93-0256820 and their address is: 

121 SW Salmon St 
lWTC-04-02 
Portland, OR 97204 

Technical Information 

Director's 
Recommendation: APPROVE 

Applicant Portland General Electric Company 
Application No. 4751 
Facility Cost $759,299 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 

The certificate will identify the facility as: 

Six oil/mist eliminators 

The applicant is the owner of the facility located at: 

80998 Kallunki Road 
Clatskanie, OR 

The facility consists of six Oil Mist Eliminators (OME) which are used to capture the oil mist from 
the generator bearings of each gas turbine. The system operates under a vacuum. A 15 hp fan pulls 
the oil/air stream through 8-inch piping and then through a set of filters. The filter media captures the 
oil droplets and the air passes through and out an exhaust pipe. The oil drains back to the main lube 
reservorr. 

Eligibility 
ORS 468.155 The sole purpose of this new device is to prevent, control or reduce a substantial 

(!)(a) quantity of water pollution. 
OAR 360-16-025 Installation or construction of facilities which will be used to prevent spills or 

(2)(g) unauthorized releases. 

4751_9903 _PGE _ct.doc Last printed 02/26/99 3: 13 PM 



Timeliness of Application 

Application No. 4751 
Page2 

The application was submitted within 

the timing requirements of ORS 

468.165 (6). 

Application Received 04/1111997 

Facility Cost 
Facility Cost 

Labor 

Construction Overhead 

Ineligible Costs 

Eligible Facility Cost 

Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$442,556 

$183,036 

$ 759,299 

$ 759,299 

10/15/1998 
06/15/1993 
08/14/1995 
08/14/1995 

The facility cost exceeds $500,000; therefore, Symonds, Evans & Larson, P.C. perfonned an accounting 
review on behalf of the Department. The internal labor and labor-related charges included in the claimed 

facility cost appear to be reported at actual cost. Since this application was recveived prior to the 

effective date of the 1998 rule, construction overhead is claimed at a reasonable rate. 

Facility Cost Allocable to Pollution Control 
According to ORS.190 (l ), the following factors were used to determine the percentage of the facility cost 
allocable to pollution control. 

Factor 
ORS 468.190(l)(a) Salable or Usable Commodity 
ORS 468.190(1 )(b) Return on Investment 

ORS 468.190(1)(c) Alternative Methods 

ORS 468.190(1 )( d) Savings or Increase in Costs 
ORS 468.190(1)(e) Other Relevant Factors 

Applied to This Facility 
No salable or useable commodity. 
The useful life of the facility used for the return 
on investment consideration is 20 years. No 
gross annual revenues associated with this 
facility. 
No alternatives were investigated, however 
different vendors were compared. 
No savings or increase in costs. 
No other relevant factors. 

Considering these factors, the percentage allocable to pollution control is I 00%. 

Compliance 
The applicant states that the facility is in compliance with Department rules and statutes and with EQC orders. 
DEQ Air Permit 05-2520 has been issued to the PGE Beaver Generating Plant. 

Reviewers: Lois L. Payne, P.E., SJO Consulting Engineers, Inc. 
Dennis Cartier, Associate, SJO Consulting Engineers, lnc. 
Symonds, Evans & Larson, PC 
Maggie Vandehey, DEQ 

4751 Review Report Last printed 02/26/99 3:13 PM 



Tax Credit 
Review Report 

EQC 03/19/1998 __ _ 

Pollution Control Facility Tax Credit: Water 
Final Certification 
ORS 468.150 --468.190 
OAR340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is a C corporation and is 
operating as a provider of electical services. 
The applicant's taxpayer identification number 
is 93-0256820 and their address is: 

121 SW Salmon Street 
Portland, OR 97204 

Technical Information 

Director's 
Recommendation: APPROVE 

Applicant Portland General Electric Company 
Application No. 4881 
Facility Cost $18,576 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The certificate will identify the facility as: 

Drainage piping system of the secondary oil 
spill containment 

The applicant is the owner of the facility located 
at: 

Round Butte Plant 
726 SW Lower Bend Road 
Madras, OR 

The claimed facility consists of piping system for the secondary oil spill containment system. New 
pipes were installed down the side of the concrete sump to route the drainage from the existing inlets 
down to the low water level in the sump. This prevents the turbulent mixing of drainage in the sump 
that could result to pumping of entrained oil and be discharged to the Deschutes River. 

Eligibility 
ORS 468.155 

(!)(a) 
The principal purpose of the new system is to prevent a substantial quantity of 
water pollution. The requirement is imposed by the federal Environmental 
Protection Agency per 40 CFR Part 112 (Oil Pollution Prevention). 

ORS 468.155 The prevention is accomplished with the use of treatment works for industrial 
(l)(b)(A) waste as defined in ORS 468B.005. 



Timeliness of Application 
The application was submitted within 
the timing requirements of ORS 
468.165 (6). 

Facility Cost 
PGE Labor 
Materials 
Overheads 

Claimed Facility Cost 

Eligible Facility Cost 

Application Received 

Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$12,098.53 
1300.51 

5,177.00 
$18,576.04 

$18,576.00 

Application Number 4881 
Page2 

11/24/1997 

04/28/1998 
01/02/1997 
02/28/1997 
02/28/1997 

An invoice substantiated the cost of materials. A job cost summary substantiated the payroll costs 
and the construction overhead. The construction overhead amount is 42% of the cost of direct labor. 
Since the claimed facility cost does not exceed $50,000, an independent accounting statement was not 
required. 

Facility Cost Allocable to Pollution Control 
According to ORS.190 (3), the only factor used to determine the percentage of the facility cost 
allocable to pollution control was the percentage of time the facility is used for pollution control. The 
percentage of time the facility was used for pollution control and therefore the percentage allocable to 
pollution control is 100%. 

Compliance 
The facility is in compliance with the requirements imposed by the federal Environmental Protection 
Agency. 

Reviewers: R.C. Dulay 
Maggie Vandehey 
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Tax Credit 
Review Report 

EQC 03/19/1999 

Pollution Control Facility: Air 
Final Certification 
ORS 468.150 --468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is a C corporation and is 
operating a film media substrate manufacturing 
facility. The applicant's taxpayer identification 
number is 94-3084354. The applicant's 
address is: 

HMT Technology Corporation 
1055 Page Avenue 
Fremont, CA 94538 

Technical Information 

Director's 
Recommendation: APPROVE 

Applicant HMT Technology Corporation 
Application No. 5041 
Facility Cost $907,319 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The certificate will identify the facility as: 

Air Pollution Control Facility 
1. Acid Fume Scrubber System 
2. Nickel Fume Scrubber System 
3. Amonia Fume Scrubber System 

The applicant is the owner of the facility located 
at: 

Eugene Division 
3590 West 3rd Avenue 
Eugene, OR 97402 

The Air Pollution Control Facility consists of the following three packed scrubber systems that have 
been installed to treat the fumes generated during the manufacturing of film media substrates: 

1. Acid Fume Scrubber System. The acid fume scrubber system treats the acid fumes that are 
emitted from the aluminum plating line, the stripping line, the wastewater treatment area, and the 
bulk chemical storage areas. The cost for the 60,000-cfm acid fume scrubber system includes all 
labor, equipment, and materials necessary to install the Harrington packed scrubber model 
ECH914-5, two HPCA 6600 exhaust fans, and three Gusher 11032 rcirculation pumps. 

2. Nickel Fume Scrubber System. The nickel fume scrubber is dedicated to treat the acid fumes 
that are emitted from nickel plating line. The cost for the 40,000-cfm nickel fume scrubber 
system includes all labor, equipment, and materials necessary to install the Harrington packed 
scrubber model ECH99-5, two HPCA 5425 exhaust fans, and two Gusher 11032 recirculation 
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pumps. 
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3. Ammonia Fume Scrubber System. The ammonia fume scrubber treats all the ammonia fumes 
separately to prevent the formation of the ammonium chloride particulates which caused the 
opacity problem with the acid scrubber exhaust. The cost for the 2,000-cfin ammonia fume 
scrubber system includes all labor, equipment, and materials necessary to install the Harrington 
packed scrubber model ECH23-5, two HPC 1350 exhaust fans, and two Penguin P-3/4A 
recirculation pumps. 

The blowdowns from the the acid and nickel fume scrubbers are pH adjusted and eventually sent to 
the wastewater treatment facility. The blowdown from the ammonia fume scrubber is sent to the city 

· sewer system. 

Eligibility 
ORS 468.155 The principal purpose of the new installation of all three systems is to control 

(l)(a)(A) a substantial quantity of air pollution. 
This is a requirement of the Air Contaminant Discharge Permit (ACDP) #201284 
issued on 9/18/96 by Lane Regional Air Pollution Authority. 

ORS 468.155 The disposal or elimination of or redesign to eliminate air contamination sources 
(l)(b)(B) and the use of air cleaning devices as defined in ORS 468A.005. 

Timeliness of Application 
The application was submitted within 
the timing requirements of ORS 
468.165 (6). 

Facility Cost 
Facility Cost 

Additional allowable costs 
Scrubbers (Plating and NH3) 

Ineligible Costs 

Application Received 
Additional Information Requested 
Additional Information Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$ 1,596,857 

$ 227,370 

Add Capacity to Plating Area Air Handlers 
Epoxy Added to Neutralization Ductwork 
Neutralization Process Exhaust Ductwork 
Ductwork to Tanks Col. 2.5 b/w Col. 3&4 
Scrubber exhaust ducting/FRP 

($ 70,628) 
($ 45,592) 
($ 551,215) 
($ 27,636) 
($ 916,908) 

Eligible Facility Cost $ 907,319 
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The ineligible items listed above do not "prevent, control, or reduce pollution". 

The facility cost exceeds $500,000 therefore, Symonds, Evans & Larson, CPA, PC performed an 
accouuting review on behalf of the department. 

Facility Cost Allocable to Pollution Control 
According to ORS.190 (1 ), the facility cost exceeds $50,000 and therefore, the following factors were 
used to determine the percentage of the facility cost allocable to pollution control. 

Factor 
ORS 468.190(1)(a) Salable or Usable Commodity 
ORS 468.190(1)(b) Return on Investment 

ORS 468:190(1 )( c) Alternative Methods 
ORS 468.190(1 )( d) Savings or Increase in Costs 
ORS 468.190(1)(e) Other Relevant Factors 

Applied to This Facility 
No salable or useable commodity. 
The useful life of the facility used for the 
return on investment consideration is 20 
years. No gross annual revenues were 
associated with this facility. 
No alternative investigated. 
No savings or increase in costs. 
No other relevant factors. 

Considering these factors, the percentage allocable to pollution control is 100%. 

Compliance 
The applicant states that the facility is in compliance with Department rules and statutes and with 
EQC orders. The Air Contaminant Discharge Permit (ACDP) #201284 was issued on 9/18/96 by 
Lane Regional Air Pollution Authority. 

Reviewers: Gordon K.H. Chuu, P.E. SJO Consulting Engineers, Inc. 
Lois L. Payne, P .E., SJO Consulting Engineers, Inc. 
Dave Kauth, AQ-DEQ 
Symonds, Evans & Larson, CPA, PC 
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Tax Credit 
Review Report 

EQC 06/99 

Pollution Control Facility: Water 
Final Certification 
ORS 468.150 --468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is a C corporation operating as 
operates a thin film media substrate 
manufacturing facility taking tax relief under 
taxpayer identification number 94-3084354. 
The applicant is the owner of the facility. The 
applicant's address is: 

HMT Technology Corporation 
Eugene Division 
1055 Page Avenue 
Fremont, CA 94538 

Technical Information 

Director's 
Recommendation: APPROVE 

Applicant HMT Technology Corporation 
Application No. 5042 
Facility Cost $5,439,991 
Percentage Allocable 100% 
Useful Life . 10 years 

-.·lh 

Facility Identification 
The certificate will identify the facility as: 

A Water Pollution Control Facility including: 
1. Aluminum Treatment System 
2. Nickel Plating and Polish Treatment System 
3. Storm Water Control System 

The facility is located at: 

3590 West 3rd Avenue 
Eugene, OR 97402 

The Water Pollution Control Facility consists of the following three systems which were installed to control and 
treat wastewater streams generated during the manufacture of film media substrates: 

Aluminum Treatment System. The aluminum treatment system removes the aluminum and zinc from the 
grinding coolant, then sodium hydroxide is metered into the wastewater to adjust the pH prior to discharge to the 
city sewer. Components include: 

I. Transfer pumps and piping associated with a previously existing transfer tank. 
2. Chemical addition lines. 
3. Two treatment tanks and associated pumps and piping. 
4. Pumps and piping associated with a previously existing neutralization tank. 
5. Two load out tanks and associated pumps and piping. 
6. Five flow meters for chemically controlling the system. 
7. Control system readout panel. 
8. pH control system, which includes: 

a. pH probes 
b. pH controller 
c. Two chemical metering pumps 
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Nickel Plating and Polish Treatment System. The waste treatment system came on-line with the nickel
plating and polish operation. The treatment system makes pH adjustments and removes nickel and zinc from the 
wastewater prior to discharge to the sewer. Wastewater that contains metal is routed to one of three pretreatment 
systems which are described below. Metal bearing water is pH adjusted to make metal hydroxide floe. 
Wastewater that does not contain metal is routed to the neutralization system for pH adjustment. 

1. Coprecipitation Process or Heavy Metal and Polishing Rinse, (HMR) The coprecipitation system 
removes zinc from the wastewater generated in numerous production processes, the air scrubber and polish 
slmry settling sludge. Effluent is stored in the following tank systems for processing: 

a. Acid etch tank (TK-5115) and associated discharge pumps and piping, 
b. Spent nitric acid tank (TK-8803) and associated pumps and piping 
c. Polisher tank (TK-3107) and associated mixer, pumps and piping, 
d. Polisher equalization (decant) tank (TK-3208) and associated pumps and piping, 
e. Zincate tank (TK-6116) and associated pumps and piping, 
f. Feed tank (TK-3309) and associated pumps and piping. 

The effluent is then processed through a system which consists of the following components: 
a. Chelate breaker tank (TK-3410) and associated mixer and piping, 
b. Metal hydroxide maker tank (TK-3511) and associated mixer, pump and piping, 
c. Floe maker tank (TK-3612) and ·associated piping, 
d. Sedimentation settling tanks (TK-3713, 3714) and associated pumps and piping, 
e. Diversion tank (TK-3715) and associated pumps and piping. 

2. Sludge Dewatering Process The metal hydroxide which settles out of the wastewater is routed from the 
settling tanks to the filter presses for dewatering. The dewatered sludge is sent to a disposal facility. The 
nickel bath sludge from the filter press is sent to a recycling facility for the recovery of nickel. Components 
include: 

a. Sludge storage tanks (TK-9101 and TK-9102) and associated pumps and piping, 
b. Four filter presses. 

3. Nickel Reduction Process The nickel reduction system removes the nickel and zinc from process 
wastewater. Components include: 

a. Nickel feed tank (TK-2102) and associated pumps and piping, 
b. l ''stage batch treatment tanks (TK-2203, TK-2304, TK-2405) and associated pumps, piping, and 

mixers, 
c. Seven bag filters, 
d. Three cartridge filters, 
e. One 2"d stage treatment tank (TK-7117) and associated pumps, mixers, and piping, and 
f. Decant (Dribble Set) tank (TK-2506) and associated pumps and piping. 

4. Neutralization Process The neutralization system treats the effluent from the nickel reduction and HMR 
systems and from several non-metal rinse processes. Installation of this system includes the following 
components: 

a. Non-metal bearing tank (TK-1101) and associated pumps and piping, 
b. Reclaimed water tank (TK-9104) and associated piping, 
c. Emergency storage tank (TK-9103) and associated piping, 
d. Neutralization tanks (TK-3816, -3817) and associated mixers and piping, 
e. Sample box (TK-3818) and associated piping. 

Storm Water Control System The storm water control system prevents the aluminum chips from being swept 
away in the storm water discharge. A bag filter system on the "diamond turn" operation was modified to control 
the loss of aluminum chips to storm water and a building was constructed to cover and enclose the aluminum 
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bailing machine, thus preventing scrap aluminum shavings from being carried away into the storm water system. 
Prior to construction of the building, the aluminum bailer was sitting outside the production building on the 
asphalt. 

Since the installation of the neutralization system, the pH of the discharge has ranged from 6.0 to 9.5 which is 
the range required by their waste discharge permit. Since the installation of the nickel plating and polish 
treatment system, the nickel and zinc concentration discharge is normally less than 0.2 ppm; the maximum 
allowable concentration imposed by their discharge permit is 0 .9 ppm zinc and 1.3 ppm nickel. 

Eligibility 
ORS 468.155 The principal pnrpose of this new structure and equipment is to control a substantial 

(!)(a) quantity of water pollution. It is required by the City of Eugene Public Works discharge 
permit and the applicant's DEQ Stormwater permit. 

ORS 468.155 The control is accomplished by eliminating industrial waste and the use of treatment works 
(l)(b)(A) for industrial waste as defined in ORS 468B.005. 

Timeliness of Application 
The application was submitted within the 
timing requirements of ORS 468.165 (6). 

Application Received 
Additional Information Requested 
Additional Information Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

Facility Cost 
Claimed Facility Cost 

Ineligible Costs 
Vault Sump pumps (2) 
Insulation on Chemical Feed Tank 

(not included in final design) 
Exhaust fan in Nickel Reduction system 

(venting hydrogen) 
Exhaust ductwork (for above listed fan) 
Nitric Acid Storage Tanks 

(3 claimed -$55,080; one is eligible) 
Recirculation pumps (4) for used & fresh 

nitric acid to plating line 
Aluminum & Dust Collector 
UPS Equipment (Engineering Cost) 
UPS Equipment Installation (Labor) 
Emergency Diesel Generator (EDG) Set 

(Equipment) 
EDG (Fuel tank & piping) 
EDG (Labor) 
EDG (Fuel Station Wiring) 
EDG (Fuel Distribution) 
EDG (Generator Wiring) 
EOG (Materials) 
Water Chemical Treatment System 

(Cooling Tower Treatment) 
Coolant Farm Safety Modifications 
Fire Sprinklers 
Safety Equipment 
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$ 5,600 
$ 3,040 

$ 6,000 

$ 2,840 
$ 36,720 

$ 8,000 

$ 49,913 
$106,000 
$ 43,113 
$110,364 

$ 11,092 
$ 1,187 
$ 1,468 
$ 7,138 
$215,545 
$ 30,691 
$ 20,622 

$ 40,296 
$ 17,441 
$ 2,651 

$ 6,263,732 
- 823,741 

07/24/1998 
12/17/1998 
01/29/1999 
02/17/1999 
05/06/1996 
12/15/1996 
12/16/1996 



Safety Equipment 
Safety Equipment 
Chart Plotter & Pens (Monitoring) 
HMT Internal Capitalized Interest 

Eligible Facility Cost 

$ 4,183 
$ 3,968 
$ 1,739 
$ 83,038 

$ 5,439,991 

Application No. 5042 
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Listed below are the ineligible components that do not prevent, control, or reduce pollution: 

The facility cost exceeds $500,000 therefore, Symonds, Evans & Larson, P.C. performed an 
accounting review on behalf of the department. Coopers & Lybrand L.L.P. (now Price-Waterhouse 
Coopers) provided the certified public accountant's statement on behalf ofHMT Technology 
Corporation. 

Facility Cost Allocable to Pollution Control 
According to ORS.190 (1 ), the facility cost exceeds $50,000 and therefore, the following factors were 
used to determine the percentage of the facility cost allocable to pollution control. 

Factor 
ORS 468.190(1)(a) Salable or 
Usable Commodity 

ORS 468.190(1)(b) Return on 
Investment 

ORS 468.190(1 )( c) Alternative 
Methods 

ORS 468.190(1)(d) Savings or 
Increase in Costs 
ORS 468.190(1 )( e) Other Relevant 
Factors 

Applied to This Facility 
The waste recovered in the filter presses # 1 & 2 is a 
nickel and zinc hydroxide. The waste from press #4 has 
a low content of nickel and zinc sulfide. These wastes 
are hauled away as hazardous waste at a cost to HMT. 
The waste recovered in press #3 is a nickel-rich solid 
contaminated with treatment chemicals which is recycled 
and resulted in $2271 earned in 1998. 

The useful life of the facility used for the return on 
investment consideration is 20 years. No gross annual 
revenues were associated with this facility. 

Aluminum Treatment Complete chemical dissolution 
of the aluminum fines with subsequent precipitation was 
considered but would have required more facility space 
than was available. Micro filtration was considered but 
was not expected to be reliable enough to keep the plant 
in operation. 
Nickel Plating and Polish Treatment To improve the 
treatment of the plating, waste ultra violet light (UV) 
oxidation and ion exchange was considered but found 
cost prohibitive. Ion exchange was also considered but 
determined less effective. 
Operations costs increase as a result of the pretreatment 
systems. 
No other relevant factors. 

Considering these factors, the percentage allocable to pollution control is 100%. 
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Compliance 

Application No. 5042 
Pages 

The applicant states that the facility is in compliance with Department rules and statutes. DEQ 
permits issued to facility: 

General Permit NP DES Storm water Discharge Permit l 200Z issued July 22, 1997. 
The applicants Wastewater Discharge Permit H-lOOE is issued by Public Works, Wastewater 
Division, City of Eugene and became effective 12/13/96. 

Reviewers: Gordon K.H. Chun, P.E. SJO Consulting Engineers, Inc 
Lois L. Payne, P.E. SJO Consulting Engineers, Inc. 
Dennis Cartier, Associate, SJO Consulting Engineers, Inc. 
Renato Dulay, DEQ 
Maggie Vandehey, DEQ 
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Tax Credit 
Review Report 

Pollution Prevention: Pere 
Final Certification 
ORS 468A.095 -- 468A.098 

EQC 03/19/1999 

OAR 340-016-0100 -- 340-016-0150 

Applicant Identification 

; &ii&lJA 

The applicant is an S corporation and is 
operating a dry-cleaning shop. The applicant is 
the owner of the facility. The applicant's 
taxpayer identification number is 93-0990175 
and the applicant's address is: 

Thomas Joseph, Inc. 
16060 SE 82"d Dr. 
Clackamas, Oregon 97015 

Technical Information 

Director's 
Recommendation: 

Applicant 
Application No. 
Facility Cost 

APPROVE 

THOMAS JOSEPH, INC. 
5046 
$66,700 

Facility Identification 
The certificate will identify the facility as: 

Install.a~ipn Qf a new 5th generation 
multimatic, non-venting, dry-to-dry 
perchloroethylene dry-cleaning machine that 
reduce consumption to less than 140 gallons. 

The facility is located at: 

16060 SE 82"d Dr. 
Clackamas, Oregon. 

The claimed facility is a new non-venting dry-to-dry perchloroethylene dry-cleaning machine that 
was installed as a replacement for an old perc dry-cleaning machine that vented emissions to the 
atmosphere. The new perc machine reduces the creation of emissions by maintaining them within 
the machine. 

Eligibility 
The pollution prevention facility is eligible because it meets the requirement of avoiding the 
substantive requirements of the National Emission Standard for.Hazardous Air Pollutants (NESHAP), 
specifically 40 CFR 63.320 to 63.325 national perchloroethylen~ air emissions standard for dry 
cleaning facilities. 
1. The owner installed equipment which resulted in perchloroethylene use of less than 140 gallons 

per year and the dry cleaning facility qualifies as a small area source under the NESHAP. 
2. The dry cleaning facility is registered under the Clean Air Act Title III National Emissions 

Standards for Hazardous Air Pollutants. 
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3. The facility does not qualify for a pollution control tax credit under ORS 468.165 and 468.170. 

Timeliness of Application 
The application was submitted within 
the timing requirements of ORS 
468.165 (6). 

Facility Cost 
Facility Cost 
Eligible Facility Cost 

Application Received 
Application Substantially Complete 
Construction Completed 

$66,700 
$66,700 

An invoice substantiated the cost of the facility. 

Reviewer: Dave Kauth 

07/31/1998 
01/07/1999 
08/31/1997 



Tax Credit 
Review Report 

EQC 03/.19/1999 

Pollution Control Facility: Air 
Final Certification 
ORS 468.150 --468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is operating as an equipment 
manufacturer, constructor, owner, operator and 
supplier of a steam production plant. The 
business is an S corporation identified by 
taxpayer identification number 93-0547956. 
The applicant's address is: 

Wellons, Inc. 
PO Box 1030 
Sherwood, OR 97140-1030 

Technical Information 
The air pollution control facility consists of: 

Director's 
Recommendation: APPROVE 

Applicant Wellons, Inc. 
Application No. 5053 
Facility Cost $294,745 
Percentage Allocable 100% 
Useful Life 7 years 

Facility Identification 
The certificate will identify the facility as: 

An Electrostatic Precipitator (ESP), multiple 
cone collector, ash conveyors and augers and 
an opacity monitoring system. 

The applicant is the owner and operator of the 
facility installed at the Willamette Industries 
Foster Plywood Plant located at: 

611 E. Hwy20 
Sweet Home, OR 97386 

• a multiple cone collector which collects large cinders and other particles by centrifugal 
separation, 

• an electrostatic precipitator which collects very fine particles by giving them an electrical 
charge and then attracting them to charged surfaces, 

• conveyors and augers move the cinders and ash to a bin for disposal, and 
• an opacity monitoring system which monitors and records performance as required to meet DEQ 

ACDP reporting requirements. 

The claimed facility is a boiler installed to reduce the boiler emissions located at the Willamette 
Industries Foster Plywood site. Willamette Industries provides hog fuel, waste bark, sander dust and 
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other wood waste to the gasifier which delivers combustible gas to the boiler to produce steam. The 
steam is then sold to Willamette Industries for use in their Foster plywood plant. 

Wellons owns the boiler and the air pollution control equipment and Willamette Industries owns the 
fuel feed system, gasifier and the fuel cell. 

The fuel cell is the located below the boiler and includes the grate system and the first few feet above 
the grate. In this space the fuel is reacted with less than enough oxygen to complete combustion and 
a combustible fuel gas is produced. In the equipment above this area, which is owned by Wellons, 
the fuel gas is burned and the heat produces steam in a water tube boiler. 

Wellons has a contract with Willamette Industries for Willamette to operate the boiler. Wellons 
performs all the maintenance work on their system. Willamette Industries holds the Air Contaminant 
Discharge Permit. 

Eligibility 
ORS 468.155 The principal purpose of this new equipment installation is to meet the 

(1 )(a) requirements of Air Contaminent Discharge Permit No. 22-3010 issued to 
Willamette Industries. 

ORS 468.155 The disposal or elimination of or redesign to eliminate air contamination sources 
(l)(b)(B) and the use of air cleaning devices as defined in ORS 468A.005 

Timeliness of Application 
The application was submitted within 
the timing requirements of ORS 
468.165 (6). 

Facility Cost 
Facility Cost 

Ineligible Costs 
Eligible Facility Cost 

Application Received 
Additional Information Requested 
Additional Information Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$ 294,745 
$ - 0 
$ 294,745 

08/06/1998 
11/13/1998 
11/13/1998 
11/13/1998 
02/01/1996 
12/02/1996 
12/02/1996 

A cost summary prepared by Wellons substantiated the cost of the facility. The facility cost was 
greater than $50,000 but less than $500,000. Aldrich, Kilbride, & Tatone performed an accounting 
review according to Department guidelines on behalf of the Applicant. 
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Facility Cost Allocable to Pollution Control 

Application Number 5053 
Page3 

According to ORS.190 (1 ), the facility cost exceeds $50,000; therefore, the following factors were 
used to determine the percentage of the facility cost allocable to pollution control. 

Factor 
ORS 468.190(1)(a) Salable or Usable Commodity 
ORS 468.190(1)(b) Return on Investment 

ORS 468.190(1 )( c) Alternative Methods 
ORS 468.190(1 )( d) Savings or Increase in Costs 
ORS 468.190(1 )( e) Other Relevant Factors 

Applied to This Facility 
No salable or useable commodity. 
The useful life of the facility used for the 
return on investment consideration is 7 
years. No gross annual revenues were 
associated with this facility. 
No alternative investigated. 
No savings or increase in costs. 
No other relevant factors. 

Considering these factors, the percentage allocable to pollution control is 100%. 

Compliance 
The applicant states that the facility is in compliance with Department rules and statutes and with EQC 
orders. 

DEQ permits issued to Willamette Industries which cover the claimed facility: 

Air Contaminent Discharge Permit No. 22-3010, issued 10/26/93; Addendum 1issued3/28/95; 
Addendum 2 issued 2/2/96; Addendum 3 issued 2/5/97; Addendum 4 issued 5/21/97. 

Reviewers: Lois L. Payne, P.E., SJO Consulting Engineers, Inc. 
Waldemar Seton, Principal, SJO Consulting Engineers, Inc. 
Dave Kauth, DEQ 
Maggie Vandehey, DEQ 
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Tax Credit 
Review Report 
-----------EQC: 03/19/1998 

Pollution Control Facility: Water 
Final Certification 
ORS 468.150 --468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 

Director's 
Recommendation: APPROVE 

Applicant Morrow County Grain Growers 
Application No. 5080 
Facility Cost $33,014 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The applicant is operating a cooperative for grain 
growers. This C corporation elects to take income 
tax relief under taxpayer identification number 93-
0230800. The applicant's address is: 

The certificate will identify the facility as: 

A walled secondary containment facility 
for a liquid fertilizer and chemical storage 
tank farm. 

Morrow County Grain Growers Inc. 
P.O.Box367 
Lexington, OR 97839 

Technical Information 

The applicant is the owner of the facility 
located at: 

71025 Old Highway 97 
Wasco, OR 

The facility consists of several walled secondary containment structures built to prevent water 
pollution by containing any fertilizer or chemical spills. Tanks RT-1 and RT-2 each have a 
secondary containment that will hold 2,000 gallons. The loading station containment will hold 2,065 
gallons and includes a sump. The tank farm secondary containment will hold 22,500 gallons 
including a sump. The facility includes all excavation, forms, rebar, concrete, liner, sump pumps, 
electrical and labor. 

The following is a list of the chemicals and fertilizers tanks and the average amount stored in the 
containment facility: 

Two - 1,500 gallon Roundup tanks, each containing an average of 1,500 gallons Roundup 
One - 6,500 gallon Solution 32 containing an average of 6,500 gallons Solution 32 
One - 10,000 gallon Solution 32 containing an average of 10,000 gallons Solution 32 
Two - 10,000 gallon Thio-sol, each containing an average of 10,000 gallons Thio-sol 
One - 10,000 gallon 10-0-0-34 containing an average of6,000 gallons 10-0-0-34 
One - 18,000 gallon NH3 (Annnonia) containing an average of 12,000 gallons NH3 
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Eligibility 

Application No. 5080 
Page2 

ORS 468.155 The sole purpose of this new installation is to control or reduce a substantial 
(l)(a) quantity of water pollution. 

OAR-016-0025 Installation or construction of facilities which will be used to detect, deter, or 
(2)(g) prevent spills or unauthorized releases. 

Timeliness of Application 
The application was submitted within 
the timing requirements of ORS 
468.165 (6). 

Facility Cost 
Claimed Facility Cost 
Eligible Facility Cost 

Application Received 
Additional Information Requested 

Additional Information Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$ 33,014 
$ 33,014 

9/15/98 
12/1198 

12/16/98 
12118/98 

6/1197 
12/1/97 
12/1197 

Green, Newhouse & Associates, LLP provided the certified public accountant's statement on behalf 
of Morrow County Grain Growers. The cost of the facility was substantiated by the copies of 
invoices that accompanied the application 

Facility Cost Allocable to Pollution Control 
According to ORS.190 (3), the facility cost does not exceed $50,000, therefore the only factor used to 
determine the percentage of the facility cost allocable to pollution control is the percentage of time 
the facility is used for pollution control. The facility is used for pollution control 100% of the time. 

Compliance 
The applicant states the facility is in compliance with Department rules and statutes and that there are 
no DEQ permits issued to the facility. 

Reviewers: Lois L. Payne, P.E., SJO Consulting Engineers, Inc. 
Maggie Vandehey, DEQ 
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Tax Credit 
Review Report 
-----------EQC 03/19/1999 

Pollution Control Facility: Water 
Final Certification 
ORS 468.150 -- 468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 

Director's 
Recommendation: APPROVE 

Applicant Morrow County Grain Growers 
Application No. 5082 
Facility Cost $29,697 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The applicant is operating a cooperative for grain 
growers. This C corporation elects to take income 
tax relief under taxpayer identification number 93-
0230800. The applicant's address is: 

The certificate will identify the facility as: 

A Karcher ASA-600 Waste Water 
Filtration System 

Morrow County Grain Growers Inc. 
P.O.Box367 
Lexington, OR 97839 

Technical Information 

The applicant is the owner of the facility 
located at: 

71025 Old Highway 97 
Wasco, OR 

The facility consists of a Karcher ASA-600 closed loop wastewater filtration system, serial # 10229. 
System components include an AEC 6 bag type oil and water separator, an equipment washing and 
degreasing pad, and the equipment storage building. 

A 4 gpm pressure washer is used for cleaning vehicles. The waste water is collected on a wash pad 
and pumped through the Karcher ASA-600 system. Free floating oils are captured and recycled; 
solids are separated and disposed of through DEQ approved haulers. 

This system eliminates surface water pollution as there is zero discharge. Without the ASA-600 
system, effluent from vehicle cleaning discharged to the ground and from surface water run-off 
would result in an excess of 100 ppm FOG, total dissolved solids in excess of 100 ppm, and 
suspended solids in excess of 1000 ppm. 
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Eligibility 

Application No. 5082 
Page2 

ORS 468.155 The principal purpose of this new equipment is to prevent a substantial 
(l)(a) quantity of water pollution in accordance with the EPA Clean Water Act. 

Timeliness of Application 
The application was submitted within 
the timing requirements of ORS 
468.165 (6). 

Facility Cost 
Claimed Facility Cost 

Ineligible Costs 

Application Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$ 34,794 

Hot water washer used to clean vehicles 
Eligible Facility Cost 

$ - 5,097 
$ 29,697 

9/15/98 
12/2/98 

6/1/97 
12/1/97 
12/1/97 

Green, Newhouse & Associates, LLP provided the certified public accountant's statement on behalf 
of Morrow County Grain Growers. Copies of invoices were provided with the application to 
substantiated the cost of the facility. 

Facility Cost Allocable to Pollution Control 
According to ORS.190 (3), the facility cost does not exceed $50,000, therefore the only factor used to 
determine the percentage of the facility cost allocable to pollution control is the percentage of time 
the facility is used for pollution control. The facility is used for pollution control 100% of time. 

Compliance 
The applicant states the facility is in compliance with Department rules and statutes and that there are 
no DEQ permits issued to the facility. 

Reviewers: Lois L. Payne, P.E., SJO Consulting Engineers, Inc. 
Maggie Vandehey, DEQ 
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Tax Credit 
Review Report 

EQC 03/19/99 

K 2 2£&&0& 

Pollution Control Facility: USTs 
Final Certification 
ORS 468.150 --468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 

Director's 
Recommendation: APPROVE 

Applicant Russell Oil Company 
Application No. 5107 
Facility Cost $13,724 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The applicant is a C corporation and is 
operating as a retail gas station and commercial 
cardlock facility. The applicant's taxpayer 
identification number is 93-0815129. The 
applicant's address is: 

The certificate will identify the facility as: 

An automatic tank gauge system with overfill 
alarm 

Russell Oil Company 
PO Box 7 
Boardman, OR 97818 

Technical Information 

The applicant is the owner of the facility located 
at: 

101 SW Front Street 
Boardman, OR 97818 

To respond to Underground Storage Tank requirements under OAR 340-Division 150, the applicant 
installed for spill and over fill prevention an over fill alarm and for leak detection an automatic tank 
gauge system. 

Eligibility 
ORS 468.155 The principal purpose of this improvement is to comply with underground 

(l)(a) storage tank requirements imposed by the federal Environmental Protection 
Agency to prevent pollution of soil, water and air. This is accomplished by 
preventing releases into soil, water or air. 

ORS 468.155 The disposal or elimination of or redesign to eliminate industrial waste and the 
(l)(b)(A) use of treatment works for industrial waste as defined in ORS 468B.005 
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Application Number 5107 
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OAR-016-0025 Installation or construction of facilities which will be used to detect or prevent 
(2)(g) spills or unauthorized releases. 

Timeliness of Application 
The application was submitted 
within the timing requirements of 
ORS 468.165 (6). 

Facility Cost 

Application Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

Claimed Facility Cost $13,724 
Spill and Overfill Prevention:Overfill alarm 
Leak Detection: Tank gauge system 

Labor, Material, Misc Parts 
Eligible Facility Cost 

300 
11,224 
2,200 

$13,724 

10/27/1998 
09/17/1998 
09/15/1998 
09/17/1998 
09/17/1998 

The facility cost does not exceed $50,000. An independent accounting review was not 
required. However, documentation of cost was provided. 

Facility Cost Allocable to Pollution Control 
The facility cost does not exceed $50,000. According to ORS 468.190 (3), the only 
factor used in determining the percentage allocable to pollution control is the percentage 
of time the facility is used for pollution control. Therefore, the percentage of the facility 
cost allocable to pollution control is 100%. 

Compliance and Other Tax Credits 
The facility is in compliance with Department rules and statutes and with EQC orders. 
especially, Underground Storage Tank requirements under OAR Chapter 340, Division 
150. 

Reviewers: Barbara J Anderson 
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Tax Credit 
Review Report 

EQC 03/19/99 

Pollution Control Facility: USTs 
Fiual Certification 
ORS 468.150 -- 468.190 
OAR 340-016-0005 -- 340-016-0050 

. ' 

Applicant Identification 

Director's 
Recommendation: APPROVE 

Applicant Russell Oil Company 
Application No. 5108 
Facility Cost $5,300 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The applicant is a C corporation and is 
operating as a retail gas station and cormnercial 
cardlock facility. The applicant's taxpayer 
identification number is 93-0815129 and their 
address is: 

The certificate will identify the facility as: 

Installation of spill containment basins 

The applicant is the owner of the facility located 
at: 

Russell Oil Company 
POBox7 
Boardman, OR 97818 

Technical Information 

1430 B 1st Street 
Hermistor, OR 97838 

To respond to Underground Storage Tank requirements under OAR 340-Division 150, the applicant 
installed Spill containment basins for spill and overfill prevention. 

Eligibility 
ORS 468.155 The principal purpose of this installation is to comply with underground 

(l)(a) storage tank requirements imposed by the federal Environmental Protection 
Agency to prevent pollution of soil, water and air. This is accomplished by 
preventing releases into soil, water or air. 

ORS 468.155 The disposal or elimination of or redesign to eliminate industrial waste and the 
(l)(b)(A) use of treatment works for industrial waste as defined in ORS 468B.005 

OAR-016-0025 Installation or construction of facilities which will be used to detect, deter, or 
(2)(g) prevent spills or unauthorized releases. 
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Application Received 

Application Number 5108 
Page2 

10/27/1998 

Timeliness of Application 
The application was submitted 
within the timing requirements of 
ORS 468.165 (6). 

Application Substantially Complete 
Construction Started 

03/12/1998 
03/08/1998 

Facility Cost 
facility Cost 

Construction Completed 
Facility Placed into Operation 

Spill & Overfill Prevention: Spill Contaimnent Basins 
Eligible Facility Cost 

03/12/1998 
03/12/1998 

$5,300 

$5,300 

The facility cost does not exceed $50,000. An independent accounting review was not 
required. However, documentation of cost was provided. 

Facility Cost Allocable to Pollution Control 
The facility cost does not exceed $50,000. According to ORS 468.190 (3), the only 
factor used in determining the percentage allocable to pollution control is the percentage 
of time the facility is used for pollution control. Therefore, the percentage of the facility 
cost allocable to pollution control is 100%. 

Compliance and Other Tax Credits 
The facility is in compliance with Department rules and statutes and with EQC orders. 
especially, Underground Storage Tank requirements under OAR Chapter 340, Division 
150. 

Reviewers: Barbara J Anderson 
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Tax Credit 
Review Report 

EQC 3/1911999 

Mt 

Pollution Control Facility: Solid Waste 
Final Certification 
ORS 468.150 -- 468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 

Director's 
Recommendation: APPROVE 

Applicant United Disposal Service Inc. 
Application No. 5113 
Facility Cost $42,213 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The applicant is a C corporation and is 
operating a residential, commercial and 
industrial recycling collection firm. The 
applicant's taxpayer identification number is 
93-0625022 and their address is: 

The certificate will identify the facility as: 

Five 20-yd SC style drop boxes, serial 
numbers 10610 thru 10614. Ten 30-yd SC 
style drop boxes, serial numbers 10595 thru 
10604. 

United Disposal Service Inc. 
2215 N Front Street 
Woodburn, OR 97071 

Technical Information 

The applicant is the owner of the facility located 
at: 

2215 N Front Street 
Woodburn, OR 97071 

These drop boxes are part of the companies recycling program and are used to collect and transport 
recyclable material from generators to the companies processing facility or directly to market. 

Eligibility 
ORS 468.155 The sole purpose of this new equipment is to prevent, control or reduce a 

(l)(a) substantial quantity of solid waste. 
ORS 468.155 The use of a material recovery process which obtains useful material from 

(l)(b)(D) material that would otherwise be solid waste as defined in ORS 459.005. 
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Application Number 5113 
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Timeliness of Application 
The application was submitted 
within the timing requirements of 
ORS 468.165 (6). 

Facility Cost 

Facility Cost 

Application Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$42,213 
Insignificant Contribution ORS 468.155(2)(d) 

Eligible Facility Cost $42,213 

11/06/1998 
01/26/1999 
06/17/1998 
06/30/1998 
07/10/1998 

The facility cost does not exceed $50,000. An independent accounting review was not 
required. However, invoices or canceled checks substantiated the cost of the facility. 

Facility Cost Allocable to Pollution Control 
The facility cost does not exceed $50,000. According to ORS 468.190 (3), the only 
factor used in determining the percentage allocable to pollution control is the percentage 
of time the facility is used for pollution control. Therefore, the percentage of the facility 
cost allocable to pollution control is 100%. 

Compliance and Other Tax Credits 
The facility is in compliance with Department rules and statutes and with EQC orders. 

There are no DEQ permits issued to this facility. 

Reviewers: William R Bree 



Tax Credit 
Review Report 

EQC 3/19/1999 

Pollution Control Facility: Solid Waste 
Final Certification 
ORS 468.150--468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 

Director's 
Recommendation: · APPROVE 

Applicant 
Application No. 

Capitol Recycling & Disposal, Inc. 
5117 

Facility Cost $20, 709 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The applicant is a C corporation and is 
operating as a residential, commercial and 
industrial solid waste and recycling firm. The 
applicant's taxpayer identification number 93-
1197641. The applicant's address is: 

The certificate will identify the facility as: 

Twenty 3-yd front load slant top recycling 
containers with Competitor lids, serial 
numbers 140048 -141057 and 141100-
141057,and 20 6-yd front load cathedral style 
recyling containers with Competitor lids. Capitol Recycling & Disposal, Inc. 

1890 16th Street SE 
Salem, OR 97302 

Technical Information 

The applicant is the owner of the facility located 
at: 

1890 16th Street SE 
Salem, OR 

These recycling containers are placed at the customer's facility and are used for the collection of 
newspaper. 

Eligibility 
ORS 468.155 The sole purpose of this new equipment device is to prevent, control or reduce 

(l)(a) a substantial quantity of solid waste. 

ORS 468.155 The use of a material recovery process which obtains useful material from 
(l)(b)(D) material that would otherwise be solid waste as defined in ORS 459.005. 

Review Report.doc Last printed 02/08/99 4:24 PM 

. ,11 



Application Number 5117 
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Timeliness of Application 
The application was submitted 
within the timing requirements of 
ORS 468.165 (6). 

Facility Cost 
Facility Cost 

Application Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$20,709 
Insignificant Contribution ORS 468.155(2)( d) 

Eligible Facility Cost 
$ 

$20,709 

11/13/1998 
01/26/1999 
10/01/1996 
11/17/1996 
11/22/1996 

The facility cost does not exceed $50,000; therefore, an independent accounting review 
was not required. However, invoices or canceled checks substantiated the cost of the 
facility. 

Facility Cost Allocable to Pollution Control 
The facility cost does not exceed $50,000. According to ORS 468.190 (3), the only 
factor used in determining the percentage allocable to pollution control is the percentage 
of time the facility is used for pollution control. Therefore, the percentage of the facility 
cost allocable to pollution control is 100%. 

Compliance and Other Tax Credits 
The facility is in compliance with Department rules and statutes and with EQC orders. 

There are no DEQ permits issued to this facility. 

Reviewers: William R Bree 



Tax Credit 
Review Report 

EQC 03/19/1999 

Pollution Control Facility: Solid Waste 
Final Certification 
ORS 468.150 -- 468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 

Director's 
Recommendation: APPROVE 

Applicant United Disposal Service Inc. 
Application No. 5120 
Facility Cost $8,814 
Percentage Allocable 100% 
Useful Life 10 years 

Facility Identification 
The applicant is a C corporation. The 
applicant's taxpayer identification number is 
93-0625022. The applicant's address is: 

The certificate will identify the facility as: 

Twe11ty 4-yd front load cardboard containers 
with lids and casters. Serial numbers #154646 
through #154665 United Disposal Service Inc. 

2215 N Front Street 
Woodburn, OR 97071 

Technical Information 

The applicant is the owner of the facility located 
at: 

2215 N Front Street 
Woodburn, OR 97071 

These recycling front load containers are used in Woodburn for the storage and collection of old 
corrugated cardboard from commercial customers. 

Eligibility 
ORS 468.155 The sole purpose of this new equipment is to prevent, control or reduce a 

(l)(a) substantial quantity of solid waste. 
ORS 468.155 The use of a material recovery process which obtains useful material from 

(l)(b)(D) material that would otherwise be hazardous waste as defined in ORS 466.005, or 
used oil as defined in ORS 459A.555, 
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Application Number 5120 
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Timeliness of Application 
The application was submitted 
within the timing requirements of 
ORS 468.165 (6). 

Facility Cost 
Facility Cost 

Application Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$8,814 
Insignificant Contribution ORS 468.155(2)(d) 

Eligible Facility Cost $8,814. 

11120/1998 
01/26/1999 
07/31/1998 
08/20/1998 
09/04/1998 

The facility cost does not exceed $50,000. An independent accounting review was not 
required. However, invoices or canceled checks substantiated the cost of the facility. 

Facility Cost Allocable to Pollution Control 
The facility cost does not exceed $50,000. According to ORS 468.190 (3), the only 
factor used in determining the percentage allocable to pollution control is the percentage 
of time the facility is used for pollution control. Therefore, the percentage of the facility 
cost allocable to pollution control is 100%. 

Compliance and Other Tax Credits 
The facility is in compliance with Department rules and statutes and with EQC orders. 

There are no DEQ permits issued to this facility. 

Reviewers: William R Bree 



Tax Credit 
Review Report 

EQC 03/19/I 999 

Pollution Control Facility: USTs 
Final Certification 
ORS 468.150 --468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 

Director's 
Recommendation: APPROVE 

Applicant McKern's Texaco Food Mart 
Application No. 5122 
Facility Cost $92,423 
Percentage Allocable 94% 
Useful Life 10 years 

Facility Identification 
The applicant is an individual and is operating 
as retail gas station. The applicant's taxpayer 
identification number is 93-1005666. The 
applicant's address is: 

The certificate will identify the facility as: 

One doublewall above ground tank with built
in secondary containment, doublewall flexible 
plastic piping, automatic tank gauge system, 
overfill alarm, sumps and automatic shutoff 
valves. 

McKern's Texaco Food Mart 
PO Box 115 
Mt. Vernon, OR 97865 

Technical Information 

The applicant is the owner of the facility located 
at: 

PO Box 115 
Mt. Vernon, OR 97865 

To comply with underground storage tank requirements under OAR 340, Division 150 the applicant 
installed: Double wall above ground storage tank with secondary containment and doublewall 
flexible plastic piping for corrosion protection; Sumps, overfill alarm and automatic shutoff valves 
for spill and overfill prevention; and Automatic tank gauge system for leak detection. 



TC Application 5122 
Page2 

Eligibility 
ORS 468.155 The principal purpose of the facility is to comply with requirements imposed 

( 1 )(a) by the federal Envirornnental Protection Agency to prevent pollution of soil, 
water and air. This is accomplished by preventing releases into soil, water or air. 

ORS 468.155 The disposal or elimination of or redesign to eliminate industrial waste and the 
(l)(b)(A) use of treatment works for industrial waste as defined in ORS 468B.005 

OAR-016-0025 Installation or construction of facilities which will be used to detect, deter, or 
(2)(g) prevent spills or unauthorized releases. 

Application Received 

Timeliness of Application 
The application was submitted 
Within the timing requirements of 
ORS 468.165 (6). 

Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

Facility Cost 
Claimed Facility Cost $92,423 
· Corrosion Protection: 

Doublewall tank with secondary contairnnent 
& Flexible plastic piping 

Spill & Overfill Prevention: 
Sumps 
Automatic shutoff valves 
Overfill alarm 

Lead Detection: 
Tank gauge system 

Labor, Material, Misc. parts 
Eligible Facility Cost 

22,800 

495 
264 
300 

3,009 
65,555 

$92,423 

The facility cost was greater than $50,000 but less than $500,000. Therefore, Jean M. 
Hodges, CPA performed an accounting review according to Department guidelines on 
behalf of the Applicant. 
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Facility Cost Allocable to Pollution Control 
The facility cost exceeds $50,000. According to ORS 468.190 (1), the factors listed 
below were considered in determining the percentage of the facility cost allocable to 
pollution control. The percentage of the facility cost allocable to pollution control is 
100%. 

Factor 
ORS 468.190(l)(a) Salable or Usable 
Commodity 
ORS 468.190(1 )(b) Return on Investment 

ORS 468.190(1 )( c) Alternative Methods 
ORS 468.190(1 )( d) Savings or Increase 
in Costs 
ORS 468.190(1)(e) Other Relevant 
Factors 

Compliance and Other Tax Credits 

Applied to This Facility 
No salable or useable commodity. 

The useful life of the facility used for the return on 
investment consideration is 10 years. No gross 
annual revenues were associated with this facility. 
No alternative investigated. 
No savings or increase in costs. 

The percent allocable on the cost of a corrosion 
protected tank and piping system is determined by 
using a formula based on the difference in cost 
between the protected tank and piping system and 
an equivalent bare steel system as a percent of the 
protected system. Applying this formula to the 
costs presented by the applicant, where the 
protected system cost is $22,800 and the bare steel 
system is $4,858, the resulting portion of the 
eligible tank piping cost allocable to pollution 
control is 79%. 

The applicant's cost for a tank gauge system is 
reduced to 90% of cost based on a determination by 
the' Dep3rtment that this is the portion properly 
allocable 'to pollution control since the device can 
serve other purposes, for example, inventory 
control. 

The facility is in compliance with Department rules and statutes and with EQC orders. 
especially, Underground Storage Tank requirements under OAR Chapter 340, Division 
150. 

Reviewers: Barbara J Anderson 
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Tax Credit 
Review Report 

EQC 03/19/1999 

Pollution Control Facility: USTs 
Final Certification 
ORS 468.150 --468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is an S corporation and is 
operating a retail gas station and commercial 
cardlock facility. The applicant's taxpayer 
identification number 93-0604394 and their 
address is: 

Carter's Service Stations, Inc. 
32191 Cartney Drive 
Harrisburg, OR 97446 

Technical Information 

Director's 
Recommendation: APPROVE 

Applicant Carter's Service Stations, Inc. 
Application No. 5131 
Facility Cost $83,968 
Percentage Allocable 89% 
Useful Life 10 years 

Facility Identification 
The certificate will identify the facility as: 

Three fiberglass underground storage tanks, 
doublewall flexible plastic piping, spill 
containment basins, automatic tank gauge 
system, overfill alarm, line leak detectors, 
sumps, monitoring wells and automatic 
shutoff valves. 

The applicant is the owner of the facility located 
at: 

King Road Chevron 
6217 SE King Road 
Milwaukie, OR 97222 

To respond to Underground Storage Tank requirements under OAR 340-Division 150 the applicant 
installed fiberglass tanks and doublewall flexible plastic piping for corrosion protection; spill 
containment basins, sumps, overfill alarm and automatic shutoff valves for spill and overfill 
prevention; and automatic tank gauge system, monitoring wells and line leak detectors for leak 
detection. 



TC Application 5131 
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~li~i/Jilitjl 
ORS 468.155 The principal purpose of this installation is to comply with underground 

(l)(a) storage tank requirements imposed by the federal Environmental Protection 
Agency to prevent pollution of soil, water and air. This is accomplished by 
preventing releases into soil, water or air 

ORS 468.155 The disposal or elimination of or redesign to eliminate industrial waste and the 
(l)(b)(A) use of treatment works for industrial waste as defined.in ORS 468B.005 

OAR-016-0025 Installation or construction of facilities which will be used to detect, deter, or 
(2)(g) prevent spills or unauthorized releases. 

Timeliness of Application 
The application was submitted 
within the timing requirements of 
ORS 468.165 (6). 

Facilit)l Cost 

Claimed Facility Cost 
Corrosion Protection 

Application Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$83,968 

Fiberglas tanks/flexible plastic piping 21,952 
Spill & Overfill Prevention 

Spill containment basins 
Sumps 
Automatic shutoff valves 
Overfill alarm 

Leak Detection 
Tank gauge system 
Line leak detectors 
Monitoring wells 

Labor, Material, Misc Parts 
Eligible Facility Cost 

3,030 
2,086 
4,127 

345 

5,395 
713 
585 

45,735 
$83,968 

The applicant applied for a waiver of the independent accounting review since they 
submitted invoices that substantiated the cost of the facility. 

Facilitjl Cost Alloca/Jle to Pollution Control 
The facility cost exceeds $50,000. According to ORS 468.190 (1), the factors listed 
below were considered in determining the percentage of the facility cost allocable to 
pollution control. The percentage of the facility cost allocable to pollution control is 
100%. 
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Factor 
ORS 468.190(1)(a) Salable or Usable 
Commodity 
ORS 468.190(1 )(b) Return on 
Investment 

ORS 468.190(1)(c) Alternative 
Methods 
ORS 468.190(1)(d) Savings or Increase 
in Costs 
ORS 468.190(l)(e) Other Relevant 
Factors 

TC Application 5131 
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Applied to This Facility 
No salable or useable commodity. 

The useful life of the facility used for the return on 
investment consideration is 10 years. No gross annual 
revenues were associated with this facility. 
No alternative investigated. 

No savings or increase in costs. 

The department has determined the percent allocable 
on the cost of a corrosion protected tank and piping 
system by using a formula based on the difference in 
cost between the protected tank and piping system and 
an equivalent bare steel system as a percent of the 
protected system. Applying this formula to the costs 
presented by the applicant, where the protected system 
cost is $21,952 and the bare steel system is $8,490, the 
resulting portion of the eligible tank and piping cost 
allocable to pollution control is 61 %. 
The applicant's cost for a tank gauge system is 
reduced to 90% of cost based on a determination by 
the Department that this is the portion properly 
allocable to pollution control since the device can 
serve other purposes, for example, inventory control. 

Based on these findings, it is recommended that a Pollution Control Facility Certificate 
be issued at 8 9% 

Compliance and Other Tax Credits 
The facility is in compliance with Department rules and statutes and with EQC orders. 
especially, Underground Storage Tank requirements under OAR Chapter 340, Division 
150. 

Reviewers: Barbara J Anderson 
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Tax Credit 
Review Report 

03/1911999~~ 

Pollution Control Facility: Field Burning 
Final Certification 
ORS 468.150--468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is a C corporation and is 
operating a grass seed farm. The applicant's 
taxpayer identification number is 93-0856830 
and their address is: 

Dean McKay Farms, Inc. 
19172 French Prairie Rd. NE 
St. Paul, OR 97137 

Technical Information 

Director's 
Recommendation: 

Applicant 
Application No. 
Facility Cost 
Percentage Allocable 
Useful Life 

APPROVE 

Dean McKay Farms, Inc. 
5145 
$136,817 
75% 
10 years 

Facility Identification 
The certificate will identify the facility as: 

John Deere 7210 tractor, baler, Tilling -
Concomly, Rear's Flail, Tilling-Kock Place 

The applicant is the owner of the facility located 
at: 

19172 French Prairie Rd., NE 
St Paul, OR 97137 

The applicant has 1,400 acres of perennial grass seed under cultivation. In the past the applicant open 
field burned as many acres as the weather and smoke management permitted. Some acreage was 
baled each year with the stacks of baled straw often burned. One of the applicants' alternatives to 
open field burning and stack burning has evolved to a bale and flail/plow operation. Initially the 
applicants engaged custom balers to remove the straw from their fields. To ensure timely removal of 
the straw it became apparent that they would need to do some of the baling themselves. 
To replace the weed and pest control benefits of open field burning the applicants are investigating 
and incorporating crop rotation. They have found that the number and variety of crops available for 
rotation with the perennial grasses is enhanced with the installation of drainage tiles. 
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Eligibility 

Application Number 5145 
Page 2 

ORS 468.155 The principal purpose of this new equipment is to prevent, control or reduce a 
(l)(a) substantial quantity of air pollution 

OAR-016-025 Equipment, facilities, and land for gathering, densifying, processing, handling, 
(2)(f)(A) storing, transporting and incorporating grass straw or straw based products 

which will result in reduction of open field burning. 

Timeliness of Application 
The application was submitted within 
the timing requirements of ORS 
468.165 (6). 

Facility Cost 
Claimed Facility Cost 
Eligible Facility Cost 

Application Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

$136,817 
$136,817 

01/15/1999 
01/27/1999 
09/03/1997 
10/12/1998 
10/12/1998 

The facility cost was greater than $50,000 but less than $500,000. Therefore, Burton, Creamer & 
Co., P.C.,performed an accounting review according to Department guidelines on behalf of the 
Applicant. 

Facility Cost Allocable to Pollution Control 
The facility cost exceeds $50,000. According to ORS 468.190 (1 ), the factors listed below were 
considered in determining the percentage of the facility cost allocable to pollution control. The 
percentage of the facility cost allocable to pollution control is 75%. 

Factor 
ORS 468.190(l)(a) Salable or 
Usable Commodity 
ORS 468.190(l)(b) Return on 
Investment 

ORS 468.190(1)(c) Alternative 
Methods 
ORS 468.190(l)(d) Savings or 
Increase in Costs 

Review Report 5145 Last printed 02/09/99 4:04 PM 

Applied to This Facility 
No salable or useable commodity'. 

The useful life of the facility used for the return on 
investment consideration is 10 years. No gross annual 
revenues were associated with this facility. 
No alternative investigated. 

No savings or increase in costs. 



ORS 468. !90(l)(e) Other Relevant 
Factors 

Compliance and Other Ta..x Credits 

Application Number 5145 
Page 3 

The established average annual operating hours for 
tractors is set at 450 hours. To obtain a total percent 
allocable, the annual operating hours per implement used 
in reducing acreage open field burned is as follows: 

Implement #of Implement Annual 
Acres Capacity Operating Hours 

Baler 200 4 50 
Rake 200 5 . 40 
Flail 200 5 40 
Total 130 

The total annual operating hours of 130 divided by the 
average annual operating hours of 450 produces a 
percentage allocable of 29% 

Equipment Claimed Percent Cost 
Cost Allocable Allocable 

John Deere $49,000 29 $14,210 
Tractor 
585 Baler $42,434 100 $42,434 
Drain Tile $35,498 100 $35,498 
(Concomly) 
Rear's Flail $5,279 100 $5,279 
Drain tile $4,606 100 $4,606 
(Kock) 

Total $136,817 75 $102,027 

The facility is in compliance with Department rules and statutes and with EQC orders. 

Reviewers: James Britton 
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Tax Credit 
Review Report 
___________ EQC 3/19/1999 __ _ 

Pollution Control Facility: Field Burning 
Final Certification 
ORS 468.150 -- 468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is a C corporation and is 
operating a grass seed farm. The applicant's 
taxpayer identification number 93-0857251 
and their address is: 

Mark McKay Farms, Inc. 
19393 French Prairie Rd, NE 
St Paul, OR 97137 

Technical Information 

Recommendation: 
Applicant 
Application No. 
Facility Cost 
Percentage Allocable 
Useful Life 

APPROVE 
Mark McKay Farms, Inc. 
5146 
$173,719.00 
84% 
10 years 

Facility Identification 
The certificate wiU identify the facility as: 

A storage shed, a John Deere tractor, 
Tilling-Waconda, Northwest Tiller, Disc 
Ripper, and John Deere Ripper. 

The applicant is the owner of the facility located 
at: 

19172 French Prairie Rd, NE 
St. Paul, OR 97137 

The applicant has 1,400 acres of perennial grass seed under cultivation. In the past the applicant open 
field burned as many acres as the weather and smoke management program permitted. Some acreage 
was baled each year with the stacks of baled straw often burned. 

As the applicant moved away from burning he turned more toward custom balers to remove the bulk 
straw from the fields. To guarantee the timely services of the custom baler the applicant was 
compelled to provide storage for the straw to protect it from inclement weather. 

The reduction in open field burning shortened the stand life of the perennial grass seed fields causing 
the applicant to rip out the stands more often and replanting in shorter cycles. 

Eligibility 
ORS 468.155 The principal purpose of this new machinery and is to prevent, control or 

(l)(a) reduce a substantial quantity of air pollution. 
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Application Number 5146 
Page 2 

OAR-016-025 Equipment, facilities, and land for gathering, densifying, processing, handling. 
(2)(f)(A) storing, transporting and incorporating grass straw or straw based products 

which will result in reduction of open field burning. 

Timeliness of Application 
The application was submitted within 
the timing requirements of ORS 
468.165 (6). 

Facility Cost 
Facility Cost 

Application Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

1/15/99 
1127/99 

10/12/98 
10/12/98 
10/12/98 

Insignificant Contribution ORS 468.155(2)(d) 
Eligible Facility Cost 

$173,719 
$ 

$173,719 

The facility cost was greater than $50,000 but less than $500,000. 
Therefore, Burton, Creamer & Co., P.C. performed an accounting review according to Department 
guidelines on behalf of the Applicant. 

Facility Cost Allocable to Pollution Control 
The facility cost exceeds $50,000. According to ORS 468.190 (!),the factors listed below were 
considered in determining the percentage of the facility cost allocable to pollution control. The 
percentage of the facility cost allocable to pollution control is 100°/. .. 

Factor 
ORS 468.190(1)(a) Salable or 
Usable Commodity 

ORS 468.190(l)(b) Return on 
Investment 

ORS 468.190(1)(c) Alternative 
Methods 
ORS 468.190(l)(d) Savings or 
Increase in Costs 

Applied to This Facility 
The hay shed preserves the salability of the straw by 
protecting it from inclement weather. 

The useful life of the facility used for the return on 
investment consideration is 10 years. No gross annual 
revenues were associated with this facility. 
No alternative investigated. 

No savings or increase in costs. 



ORS 468.190(1)(e) Other Relevant 
Factors 

Compliance and Other Tax Credits 

Application Number 5146 
Page 3 

The established average annual operating hours for 
tractors is set at 450 hours. To obtain a total percent 
allocable the annual operating hours per implement used 
in reducing acreage open field burned is as follows: 

Implement #of Implement Annual 
Acres Capacity Operating Hours 

Baler 200 4 50 
Rake 200 5 40 
Flail 200 5 40 
Total 130 

The total annual operating hours of 130 divided by the 
average annual operating hours of 450 produces a percent 
allocable of29%. 

Equipment Claimed Percent Cost 
Cost Allocable Allocable 

Hay Shed $39,723 100 $39,723 
John Deere $ 38,073 29 $11,041 
Tractor 
Drain Tile $25,830 100 $25,830 
(Waconda) 
Tiller $30,293 100 $30,293 
Disc Ripper $27,000 100 $27,000 
John Deere $12,800 100 $12,800 
Ripper 

Total $173,719 84 $146,687 

The facility is in compliance with Department rules and statutes and with EQC orders. 

Reviewers: James Britton 



Attachment C 

Denial 



Tax Credit 
Review Report 

03/19/1999 

Pollution Control Facility: Air 
Final Certification 
ORS 468.150 -- 468.190 
OAR 340-016-0005 -- 340-016-0050 

Applicant Identification 
The applicant is a C corporation and is 
operating a plywood division of a lumber 
company. The applicant's taxpayer 
identification number is 93-0357299. The 

- applicant's address is: 

Freres Lumber Co., Inc. 
Plywood Division 
POBox276 
Lyons, OR 97358 

Technical Information 

Director's 
Recommendation: Deny - Ineligible Facility 

Applicant Freres Lumber Co., Inc. 
Application No. 
Claimed Facility Cost 
Claimed Percentage Allocable 
Useful Life 

Facility Identification 
The claimed facility is: 

5119 
$27,962 
100% 
7years 

Plytrim and saw dust conveying system 

The applicant is the owner of the facility located 
at: 

47842 Lyons-Mill City Drive 
Lyons, OR 97358 

Freres Lumber Co., Inc. operates a plywood manufacturing and veneer drying facility that produces 
softwood veneer in Lyons, Oregon. The claimed facility is a negative air system to evacuate plytrim 
from the trim-saw and sawdust from a flying cutoff saw and discharge into an existing drag chain 
conveyor. This material handling system transfers material, which was previously manually 
collected, through the use of an air conveying system. The facility consists of a cyclone, and 
associated fan and ductwork. 
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Application Number 5119 
Page2 

Eligibility 
ORS 468.155 The facility was not required by DEQ or EPA; therefore, it does not meet the 

(I)( a) principle purpose portion of the definition of a pollution control facility. The 
sole purpose of this new equipment is not to prevent, control or reduce a 
substantial quantity of air pollution, but to convey material. 

ORS 468.155 The claimed facility is not used for the disposal or elimination of or redesign to 
(I )(b )(B) eliminate air contamination sources nor does it consitute the use of air cleaning 

devices as defined in ORS 468A.005 

Timeliness of Application 
The application was submitted 
within. the timing requirements of 
ORS 468.165 (6). 

Facility Cost 
Facility Cost 

Application Received 
Application Substantially Complete 
Construction Started 
Construction Completed 
Facility Placed into Operation 

Insignificant Contribution ORS 468.155(2)(d) 
Eligible Facility Cost 

$27,962 
$ 27,962 

$0 

11/17/1998 
01113/1999 
04/17/1998 
07/07/1998 
07/07/1998 

The facility cost does not exceed $50,000. An independent accounting review was not 
required. However, invoices and copies of checks substantiated the cost of the claimed 
facility. 

Facility Cost Allocable to Pollution Control 
The facility cost does not exceed $50,000. According to ORS 468.190 (3), the only 
factor used in determining the percentage allocable to pollution control is the percentage 
of time the facility is used for pollution control. The facility is used for material handling 
and not pollution control. Therefore, the percentage of the facility cost allocable to 
pollution control is 0%. 

Compliance and Other Tax Credits 
The facility is in compliance with Department rules and statutes and with EQC orders. 

DEQ permits issued to facility include: 
Air Contaminant Discharge Permit (ACDP) No. 22-2522 

Reviewers: Dave Kauth: DEQ Air Quality 
Maggie Vandehey: Management Services 
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02/04/99 15:39 FAX 2295797 PORTLAND LEGAL DOJ 

DA VlD SCHUMAN 
DEPUTY ATTORNEY GENER/\L 

DEl'ARTMENT OF JUSTICE 
PORTLAND OFFICE 

Maggie Vandehey 
Department of Environmental Quality 
811 Southwest Si){th Avenue 
Portland, Oregon 97204 

February 4, 1999 

Re: EQC Tax Credit Monitoring Authority 
DOJFile No.: ,340-990-6N0041-99 

DearMs. Vandehey: 

141002/003 

1515 SW 5thAvrmuc 
Suite410 

Portland, Qregon 97201 
FAX: (503) 229.5797 
TDD: (503) 378-5938 

Telephoru:: (503) 229-57i5 

The Environmental Quality Commission (EQC) has asked whether it has authority to 
adopt a rule allowing DEQ to monitor facilities granted pollution control tax credits. The 
objective of such monitoring would be to ensure that those facilities are still being used for 
pollution control and not other purposes. Alternatively, the EQC wishes to know if it has the 
authority to require that persons with certified pollution control equipment affirm, on an annual 
basis, that they are still using the certified equiproent for purposes of pollution control. For the 
reasons briefly stated below, we think the answer to both questions is yes. 

The EQC has statutory authority to revoke a certification if it finds that: 

"The holder of the certificate has failed substantially to operate the facility for 
the purpose of, and to the extent necessary for, preventing, controlling or 
reducing air, water,· or noise pollution or solid waste, hazardous wastes or used 
oil as specified in such certificate." 

ORS 468.185(1)(B); see also OAR 340-0l6-0080(3)(a)(B). Jn addition, the EQC has authority 
to "adopt such rules and standards as it considers necessary and proper in performing the 
functions vested by law in the commission." ORS 468.020(1). 

A strong case can be made that some monitoring power over pollution control tax 
certificates is "necessary and proper" for the Commission to be able to carry out the revocation 
provision. As long as the monitoring is reasonably related to determining whether the certified 
facilities are still being operated to control pollution, it should be legally defensible. In addition, 
as the EQC's questions seem to assume, new rulemaking to establish and delineate the 
monitoring would have to be conducted. 
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PORTLAND LEGAL DOJ 141003/003 

One possible limitation should be noted. There is good reason to question whciher the 
EQC's authority extends into matters that deal not with certification of pollution control 
facilities under ORS 468.150-190, but instead with use of a certificate to claim a credit under the 
tax statutes.1 See Phelan v. Enviromental Oualiw Commission, 141 Or App 321, 329, 9l7 P2d 
1029, l 033 (1996)(stating, in apparent dictum, that the EQC's "authority to look to the tax law to 
determine who is eligible for a certificate is not clear ... "). Nonetheless, given the EQC's dear 
authority to revoke a certificate, properly drafted monitoring rules need not impinge matters 
governed by the tax statutes. 

The tax statutes aud the Department of Revenue's authority thereunder warrant mention 
because they do appear to deal with questions of adherence to certificate conditions. For 
example, facilities requesting property tax exemption based on a pollution control tax 
certification "must file not later than April 1 [every year for which the exemption is claimed] a 
statement with the county assessor ... stating that the ownership of all property included in the 
certificate and its use remain unchanged." ORS 307.420(1) (emphasis added). lfthe applicant 
misrepresents the use of the facility, the applicant may be guilty of a misdemeanor under 
ORS 307.990. Although the pollution control provisions in the income tax credit statute 
(ORS 315.304) do not discuss yearly statemeuts, the applicant presumably must make some 
request each year to have the pollution control tax credit applied. If the applicant misrepresents 
the use of the facility in such a request, the applicant may have violated ORS 314.075(5). 

We assume that these ta," statutes are enforced through the traditional means of auditing 
and complaints or other instances in which specific information is brought to the Department of 
Revenue's attention. We did not discuss this matter with anyone at the Department of Revenue 
but would gladly do so upon request. 

If you or the EQC have any additional questions, please feel free to call me. 

MBH/dcs 

cc: AAG - Larry Knudsen 

L:ldocs\nr\mbh-eqc.lct 

1 The certificate granted by EQC does not actt1ally grant the tax credit. lnstead, the 
certificate allows the applicant to apply for a tax credit under ORS 307.405 or 315.304. 



1998 Highlights 

• 1998 water year was near average due to heavy spring precipitation. Runoff volume above The 
Dalles was 105% of average (1961-90) (Jan-Jul) and 104.1 % of average above Lower Granite. 

• Resulting flows were considerably less than observed in 1996 and 1997. 

• Flows during the spring often exceeded hydraulic capacity of projects. Most spill that occurred 
was involuntary. 

• Spill was managed to meet the TOGS waivers, with exception of some time periods during the 
spring runoff. 

• TOGS levels exceeded 130% on only one day. Gas abatement structures (spillway deflectors) 
were installed at both John Day and Ice Harbor dams over the past few years. 

• The biological criteria established by NMFS were never exceeded in 1998. 

• Few signs of GBT were observed in migrating salmonids (similar to 1995) and very few fish were 
observed with severe signs. 



State of Oregon 

Department of Environmental Quality 

To: 

From: 

Environmental Quality Connnission 

Langdon Marsh, Director.,:tr14.l} 
/l,)4Jl// 

Memorandum 

Date: March 10, 1999 

Subject: Agenda Item C, Nationatf-.1Jine Fisheries Service's Request for a Waiver to the 
Total Dissolved Gas WaterQuality Standard, EQC Meeting March 19 1999. 

Statement of Purpose 

The National Marine Fisheries Service (NMFS) has petitioned the Commission for a 
variance to the state's total dissolved gas standard to enable spill over McNary, John Day, The 
Dalles, and Bonneville Darns to assist juvenile outmigrating sahnon and steelhead. 

The petition requests a waiver from the current total dissolved gas standard of 110 
percent to 115 percent total dissolved gas as measured in the forebays of the dams and 120 
percent in the tailraces of the dams. The waiver request is for the dates April 3, 1999 through 
August 31, 1999. 

Rationale for Waiver Request 

In late 1991 and early 1992, NMFS determined that three "species" of salmon from the Snake 
River Basin were endangered or threatened under the Endangered Species Act (ESA). The listed 
species were sockeye salmon, spring/summer chinook, and fall chinook. In March of 1995, an 
ESA Section 7 Biological Opinion (BiOp) on the operation of the federal Columbia River Power 
System was issued. The Bi Op established a set of reasonable and prudent alternatives (RP A) 
with the objective of improving the operation and configuration of the federal power system to 
meet a no jeopardy requirement of the ESA, and to fulfill the United States commitment to 
uphold treaty rights. The RP A's relative to spill and total dissolved gas are: 

1. RPA#2-Recommends that the U.S. Army Corps of Engineers (COE) spill water at the 
Snalce and Columbia River hydroelectric projects to increase fish passage efficiency (FPE) 

. during the period of spring/summer chinook migration at all projects. The objective of 
spilling water over a hydroelectric project is achieving a FPE of 80 percent (that is 80 percent 
of the juvenile migrants pass the project via nonturbine routes such as through spill or bypass 
systems). Exceptions to this RPA is under specified flow conditions or limited by water 
quality conditions. 



2. RP A#16 - Directs Bonneville Power Administration (BPA), Bureau of Reclamation (BOR), 
and the COE to participate in the development and implementation of a monitoring and 
evaluation program to investigate the effects of the dissolved gas saturation. 

3. RP A# 18 - The COE is directed to participate in the development and implementation of a 
gas abatement program at all projects using structural modifications. 

In May of 1998, The NMFS issued a Supplemental Biological Opinion to the Bi Op. The 
Supplemental Biological Opinion was developed in part to address the needs of the newly listed 
threatened Snake River and Lower Columbia River steelhead and the endangered Upper 
Columbia River steelhead. The Supplemental Biological Opinion calls for additional spill on a 
system-wide basis and an extended spill season. 

There are a four methods by which downstream migrating salmonids can pass by dams. 
These passage methods include through the turbines, transportation by barge, through the fish 
by-pass system, and over the spillway. The FPE can be increased by increasing the level of spill. 
This is one method used by the NMFS to try and increase the number ofreturning adult salmon 
and steelhead. The Independent Science Advisory Board (ISAB) recommended that no one 
method be used for passing fish by the dams but to use multiple methods including fish by-pass 
systems and transportation. Multiple methods are employed in the Columbia River Basin in an 
attempt to increase fish returns. 

The purpose of the spill program is to improve the downstream passage ofESA listed stocks 
of fish by providing a route of passage by the dams that has less mortality than passage by the 
turbines. Spilling water for fish passage can generate elevated levels of total dissolved gas that 
can have detrimental effects on fish. Spill for fish as an alternate passage route and the 
associated mortality due to total dissolved gas must be balanced against mortality of turbine 
passage. The increased survivorship associated with increased levels of spill as measured by 
total dissolved gas levels are contained in Table 1. These estimates were calculated from the 
NMFS SIMP AS model used for estimating fish passage and survivorship at the dams. 

Table 1. Estimated spring chinook project survivals at two different river flows with 
tailrace TDG capped at two different levels for each of the lower Columbia River darns. 

River Flow 
TDG 

Bonneville 
The Dalles 
John Day 
McNary 

2 

% Survivorship 
250 kcfs 300 kcfs 

110% 120% 110% 120% 

92.9 93.4 92.5 93.0 
94.9 97.6 94.7 96.9 
95.0 95.3 94.9 95.2 
96.9 97.4 97.1 97.2 



Monitoring Resnlts for the 1998 Spill Season 

Columbia River water flows, spill conditions, physical total dissolved gas, and the 
incidence and severity of gas bubble disease were monitored during the 1998 spill season. The 
results of the monitoring are discussed below. 

Columbia River Flows 

The 1998 runoff volume was slightly higher than average with runoff volume for The 
Dalles Darn of 104% and for Lower Granite Dam of 105% of the average runoff volume, 
respectively. However, 1998 flows were less than the flows observed in 1997 which were 150% 
and 166% of the average for The Dalles Darn and Lower Granite Darn, respectively. The 
reduced flows for 1998 were reflective in the total dissolved gas levels observed during the 1998 
spill season. 

Physical Monitoring of Total Dissolved Gas 

Total dissolved gas is monitored at the forebay and tailrace of McNary, John Day, and 
The Dalles Dams. Total dissolved gas is monitored in the forebay of Bonneville Darn and at 
Camas/Washougal downstream of Bonneville Darn. Total dissolved gas levels were repmted 
hourly for the duration of the spill season. In general, the water flows that occurred in 1998 
resulted in spill that was managed to meet the total dissolved gas standard (TDGS) waiver. 
There were exceptions that occurred when involuntary spill caused exceedances of the TDGS 
waiver. These events occurred during the spring when runoff volumes were greatest. Total 
dissolved gas levels were above the TDGS waiver at McNary Darn in late April and early May 
and again in early June. The TDGS waiver was exceeded in late May and early June at the Jolm 
Day Dam. Total dissolved gas levels at The Dalles exceeded the TDGS waiver for a short period 
in early June. The TDGS waiver was exceeded in late May and early June at Bonneville Dam. 
The exceedances of the TDGS waiver was a result of involuntary spill due to either reduced 
power demand or lack of hydraulic capacity. 

Biological Monitoring of Gas Bubble Disease 

Monitoring for gas bubble disease in juvenile and adult salmonids was conducted in 
1998. Juvenile salmonid gas bubble disease monitoring was conducted at McNary, John Day, 
and Bonneville Darns. Adult salmonid gas bubble disease monitoring was conducted at 
Bonneville and Lower Granite Dams. The results of the monitoring showed low incidence and 
severity of gas bubble disease in juveniles and no detections of gas bubble disease in adults at 
Bonneville and only four adults with gas bubble disease at Lower Granite Darn. Based on the 
results of the monitoring the juveniles have a higher incidence of gas bubble disease than adults 
and juveniles are probably a better monitor for gas bubble disease than adults. More detail on 
monitoring results are contained below. 

3 



Juvenile Monitoring 

Monitoring for incidence and severity of gas bubble disease was conducted at McNary, 
John Day, and Bonneville Dams. Juvenile salmonids were examined by Smolt Monitoring 
Program personnel 3 days a week at McNary and 6 days a week at John Day and Bonneville 
Dams. The goal was to examine 100 fish of each species during each day of sampling. The fish 
were examined using variable magnification dissecting scopes. The lateral line and unpaired fins 
were examined for the presence of bubbles. The bubbles present were quantified using a ranking 
system based on the percent of the fins or lateral line covered with bubbles. A total of 46,498 
juvenile salmon were examined for signs of gas bubble trauma. There were 449 or 1.0% of the 
fish examined showed signs of gas bubble trauma (Table 2). The severity of gas bubble trauma 
was ranked low for the majority of the fish exhibiting signs of gas bubble disease. The 
biological criteria that was established for the termination of the spill was never violated. 

Table 2. The incidence and severity of gas bubble disease (GBD) for juvenile salmon 
examined in 1998. Rank 1 = 1 %-5% of a fin covered with bubbles; Rank 2 = 5%-25% of 
a fin covered with bubbles; Rank 3 = >25% of a fin covered with bubbles. 

Number of Fish 
Examined 

46,498 

Adult Monitoring 

Rank 1 Rank2 

405 (0.9%) 38 (0.1 %) 

Rank3 Total 

6 (0.01 %) 449 (1.0%) 

Because of the difficulty in sampling adult salmonid migrants for gas bubble disease 
monitoring was conducted with on-going research at the adult sampling facilities at Bonneville 
and Lower Granite Dams. Adult chinook, steelhead and sockeye salmon were examined at 
Bonneville and chinook were examined at Lower Granite. No signs of gas bubble disease were 
observed in fish examined at Bonneville and 4 fish had signs of gas bubble disease at Lower 
Granite (Table 3). 

Table 3. Sunrmary of adult salmonid gas bubble disease (GBD) monitoring for 1998. 

#Fish #Fish with Percent 
Site Species Examined GBT Signs Signs 

Bonneville Chinook 729 0 0.0 
Steelhead 260 0 0.0 
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Sockeye 184 0 0.0 

Lower Granite Chinook 3755 4 0.0 

Dissolved Gas Research 

Research on the biological effects and physical distribution of dissolved gas has been 
conducted and is in the final stages of completion. These research efforts were undertalcen to 
validate the biological monitoring program, gain a better understanding of the effects of total 
dissolved gas on aquatic life and the physical distribution of total dissolved gas levels in the 
Columbia River system. The research conducted in 1998 focused on the remaining questions of 
whether the incidence and severity of gas bubble disease signs observed in fish monitored at the 
dams are representative of the fish in-river and the vertical distribution of in-river juvenile 
salmonids. 

Research was conducted to determine ifthere was a difference in the incidence and 
severity of gas bubble disease signs between in-river fish and the fish sampled at the dams. The 
results of this research showed that incidence and severity of gas bubble disease were no 
different between the in-river salmonids and the salmonids collected at the dams. This research 
indicates that the biological monitoring conducted at the dams as part of the total dissolved gas 
waiver is reflective of gas bubble disease for in-river salmonids and is a useful tool for 
monitoring gas bubble disease. 

Research was conducted to determine the vertical distribution of migrating juvenile 
salmonids. Vertical distribution is important in understanding the potential effects of total 
dissolved gas on fish because it takes higher levels of total dissolved gas to cause the same level 
of gas bubble disease for fish traveling at deeper depths. This is referred to as depth 
compensation. The results of the research for 1998 showed that tagged fish were below the 
compensation depth and migrated through the study reach more directly than during 1997. This 
research indicates that migrating juvenile salmonids can migrate at depths compensating for the 
effects of total dissolved gas. 

The research on total dissolved gas over the last four years has improved our 
understanding of the physical distribution of total dissolved gas levels during spill events the 
effects of total dissolved gas on resident and anadromous fish, and validation of the biological 
monitoring program. We now believe that the physical fixed monitoring station for total 
dissolved gas are representative of the river conditions or can be extrapolated to conditions 
upstream of the monitors. We have a better understanding on the progression of gas bubble 
disease signs with exposure to elevated levels of total dissolved gas. Most importantly we have 
seen that the biological monitoring conducted at the dams is reflective of the incidence and 
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severity of gas bubble disease signs for in-river salmonids. Also, the data collected over the past 
four years have shown that increases in total dissolved gas levels as measured by the physical 
monitoring program are reflected in the incidence and severity of gas bubble disease observed in 
the biological monitoring program. The total dissolved gas research projects funded last year 
were scheduled for completion in 1999. The research scheduled for the 1999 spill season would 
complete the work on the incidence and severity of gas bubble disease in juvenile salmonids. 
The research conducted in 1999 will be dependent on the level of funding available. 

Physical & Biological Monitoring for the 1999 Spill Season 

A total dissolved gas and gas bubble disease monitoring plan has been submitted by the 
NMFS. The plan submitted is similar to the plan and effort for during the 1998 spill season. The 
COE is responsible for monitoring for total dissolved gas. Total dissolved gas will be monitored 
in the fore bays and tailraces of McNary, John Day, and The Dalles dams. Total dissolved gas 
monitoring will occur at the Bonneville Dam forebay and at the Camas/Washougal site. The 
Camas/Washougal site is used to represent the Bonneville Dam tailrace because there is not a 
suitable location for tailrace monitoring below Bonneville Dam. Total dissolved gas levels will 
be recorded hourly with daily reports and postings of the data. 

Juvenile salmonids will be routinely monitored for signs of gas bubble disease by the 
Smolt Monitoring Program. Monitoring for gas bubble disease in juveniles will be conducted 
twice weekly at McNary and Bonneville Dams. This is a reduction in the number of sampling 
dates and locations sampled in an effort to reduce handling stress that occurs when monitoring 
for gas bubble disease signs. The current plan would monitor approximately 22,000 juvenile 
salmonids down from the 46,000 fish examined in 1998. Results of the biological monitoring 
will be reported weekly. Given that the physical monitoring has been shown to be reflective of 
the incidence and severity of gas bubble disease signs and the concern for handling stress causing 
mortality this reduction in the number of fish monitored appears reasonable. The frequency of 
biological sampling should be sufficient to detect increases in gas bubble disease signs. Adult 
monitoring for gas bubble disease may be conducted at selected locations during the spill season. 
Monitoring adult salmonids for gas bubble disease is not a sensitive method for detecting effects 
of total dissolved gas based on past data that show adults have much lower frequency of gas 
bubble disease signs than juveniles. Because of this it is recommended that adult monitoring not 
be required for the waiver. 

Columbia River Water and Fish Management 

Columbia River system configuration and the decision to spill water is made collectively 
between state, federal, and tribal Columbia River water and fish managers. However, voluntary 
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spill resulting in total dissolved gas levels above the standard require a waiver before the 
operating agencies will spill water over the darn that would result in total dissolved gas levels 
above the 110 percent state standard. The waiver to the total dissolved gas standard would allow 
water to be spilled for fish passage as determined by the water and fish managers. The 
Commission action does not require water to be spilled for fish passage. 

Past Actions 

The NMFS request for a waiver to the total dissolved gas water quality standard to allow 
system-wide spill to aid downstream migrating salmonids was approved by the EQC in 1995, 
1996, 1997, and 1998. The approved waiver allowed total dissolved gas levels of 115% in the 
fore bays and 120% in the tailraces at McNary, John Day, The Dalles, and Bonneville Darns. The 
NMFS was required to measure the levels of total dissolved gas and conduct biokigical 
monitoring on the incidence and severity of gas bubble disease. Research was required to 
validate the biological monitoring program. A report of the years activity was required to be 
submitted to DEQ the following year. 

Gas Abatement for the Columbia River 

The COE has a program for reducing total dissolved gas supersaturation at its mainstem 
darns. The objective of the program is to respond to the recommendations of the NMFS gas 
bubble disease expert panel that structural and operational changes would be needed to reduce 
total dissolved gas supersaturation in the river system based on the managed spill program. The 
NMFS Bi Op found that the COE should develop and implement a gas abatement program at all 
projects. The original goal of the program was to determine how the projects could be modified 
to comply with the state water quality standard for total dissolved gas saturation. The state 
standard for total dissolved gas is 110% for flows less than the ten year, seven day peak flood 
event. 

The COE program involved conceptual evaluation of technical alternatives for reducing 
dissolved gas in spilled water, work plans for detailed engineering evaluations and biological 
studies, which would lead to eventual structural modifications at the darns. Results from the 
studies which are approximately 60% complete indicate that the structural modifications that 
would be the most effective at reducing total dissolved gas are the most injurious to fish due to 
physical damage from passage. The structural modifications that reduce gas and do not injure 
fish would not reduce total dissolved gas levels to the standard of 110%. According to the 
NMFS Independent Science Advisory Board the objective of reducing total dissolved gas levels 
to the state water quality standard of 110% during times when water is spilled involuntarily is 
unattainable even with major reconfiguration of the hydropower system short of dam breaching 
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or major drawdowns. Work is on-going in the region, examining the options available for 
reducing total dissolved gas levels. 

Authority of the Commission with Respect to the Issue 

The authority of the Commission to address this issue is contained in Oregon 
Administrative Rules - OAR 340-41-205, 445, 485, and 525 (2)(n). A copy of the rule is 
attached as Appendix A. 

At its meeting of February 16, 1995, the Commission modified the Oregon 
Administrative Rules to enable it to modify the total dissolved gas standard for the Columbia 
River for the purpose of assisting juvenile in-river salmon migration. 

If the Commission is to grant this variance, it is required to make four findings under the 
rules. These are: 

(i) that failure to act would result in greater harm to salmonid stock survival through in-river 
migration than would occur by increased spill; 

(ii) that the modified total dissolved gas criteria associated with the increased spill provides a 
reasonable balance of the risk of impairment due to elevated total dissolved gas to both 
resident biological communities and other migrating fish and to migrating adult and 
juvenile salmonids when compared to other options for in-river migration of salmon; 

(iii) that adequate data will exist to determine compliance with the standards; and 

(iv) that biological monitoring is occurring to document that the migratory salmonid and 
resident biological communities are being protected. 

The rule also allows the Commission to consider alternative modes of migration at its discretion. 

Alternatives and Evaluation 

There are four main methods of salmonid migration down the Columbia River. These are 
transportation, turbine passage, darn by-pass passage, and spill. In practice, all four of these 
modes will be used in 1999 as they have been in the past. None of these passage routes is 
without risk. While studies on transportation are continuing, preliminary findings of adults 
straying upon returning to spawning, and temperature concerns at the collector projects pose a 
risk to fish by this method. Turbine passage has a level of mortality associated with it variously 
calculated at between I 0 and 15 percent. By-pass facilities do not guide all smolts away from the 
turbines, and there are concerns at temperatures exceeding 68 degrees Faluenheit in the by-pass 
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structures. Temperatures at these levels are considerably above what is optimal for cold water 
fisheries. Finally, spill has associated with it the risk of elevated levels of dissolved gas which 
can result in mortalities from gas bubble disease. Mortalities from spill at the levels requested in 
the NMFS' request have been calculated at between 2 and 3 percent. 

The issue before the Commission is one of balancing risk. To not approve the waiver to 
the state's dissolved gas standard will result in more fish going through the turbines. In earlier 
work conducted by the Department, the waiver at the level requested was determined to be a 
relatively conservative approach which would result in protection of migrating salmonids. At the 
same time, it was determined that waivers at the level of 125 to 13 0 percent would pose 
increased risks to fish. Between 120 and 125 percent, the Department was unsure of the impacts, 
and elected to recmmnend that the Commission adopt the more conservative approach, at which 
the Department believed the risks of elevated dissolved gas were outweighed by the benefits, and 
that the risks inherent in spill were preferable to the risks inherent in other modes of fish passage. 
This is supported by the National Research Council's publication, Upstream: Salmon and Society 
in the Pacific Northwest, that recommended risk be spread by facilitating alternative modes of 
migration. The use of these alternatives are designed to increase survival of outmigrating 
juvenile salmonids. Although it appears spill benefits outmigrating juvenile salmonid as 
compared to turbine passage, there is still a low risk of adverse effects occurring from total 
dissolved gas. In addition, the Department remains concerned about the effects of gas bubble 
disease resulting from the spill program on early life stages of salmonids, other anadromous fish, 
and resident fish. 

In relation to the four findings required to be made under the total dissolved gas rule, the 
following are supported by the petition: 

(i) failure to act will result in more salmonid passage via hydroelectric dam turbines. 
Estimated mortalities from fish passing through turbines is between 11 and 15 percent. 
Fish passing over spillways as a result of spill experience 2 to 3 percent mortality. The 
Commission is, therefore able to make the first finding; 

(ii) the balance of risk of impairment to migrating salmonids, resident fish, and other aquatic 
life due to elevated dissolved gas levels needs to be balanced against migrating juvenile 
salmonid mortality from turbine passage. Resident fish and aquatic invertebrates in the 
Columbia River downstream of Bouneville Dam were monitored by NMFS for signs of 
gas bubble disease in 1993, 1994, 1995, 1996, 1997, and 1998. There was a low 
incidence of gas bubble disease (less than 1 percent) in resident fish examined in 1993 
and 1995 while in 1994, 1997, and 1998 none of the fish observed had signs of gas 
bubble disease. There were no signs of gas bubble disease observed in the aquatic 
invertebrates examined. Signs of gas bubble disease were prevalent in 1996 but this was 
a high flow year with large volumes of involuntary spill and total dissolved gas levels 
above 115 percent in the forebays and 120 percent in the tail races of dams. There is a 
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low incidence of gas bnbble disease in migrating juvenile and adult salmonids when the 
total dissolved gas levels are at or below 115 percent in the dam forebays and 120 percent 
in the tailraces. The low incidence of gas bubble disease observed has been regarded as a 
low risk for mortality from gas bubble disease. Total dissolved gas of 130 to 140 percent, . 
that have resulted from involuntary spill, resulted in an increased incidence of gas bubble 
disease and is regarded as an increased risk of mortality from gas bubble disease. Given 
the past monitoring of gas bubble disease the levels requested in this petition seem to be a 
reasonable balance between increased survivorship due to reduced turbine mortality and 
the risk of mortality from gas bubble disease. The Commission is, therefore able to make 
the second finding; 

(iii) NMFS has submitted a detailed physical monitoring plan. Physical monitoring will be 
conducted by the Army Corps of Engineers at Camas/Washougal, and the Bonneville 
Dam forebay and in the forebay and tailraces of McNary, John Day, and The Dalles 
Dams. Hourly data will be available on the Corps of Engineers' Internet World Wide 
Web pages. Implementation of the physical monitoring plan will ensure that data will 
exist to determine compliance with the standards for the voluntary spill program; The 
Commission is, therefore able to make the third finding. 

(iv) NMFS has submitted a detailed biological monitoring plan. Juvenile salmonids will be 
collected at Bonneville and McNary Dams and examined for signs of gas bubble disease 
on non-paired fins, eyes, and lateral lines. Therefore, the Commission is able to make the 
fourth finding. 

With these findings, the Commission is able to approve the variation to the total 
dissolved gas standard as sought by the NMFS. 

Alternative Commission Actions 

The petition is such that the required findings are able to be made, and the waiver 
approved. Clearly, any level of action less than approval can also be undertalcen by the 
Commission, including denying the petition or approving it with conditions. 

Summary of Public Input Opportunity 

A public comment period was opened on February 23, 1999 and closed on March 4, 
1999. There was one response that was received during the public comment period. The U. S 
Environmental Protection Agency submitted a letter in support of the waiver request. 
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Conclusions 

The Department continues to support the waiver request. 

Department Recommendation 

The Department recommends that the Commission grant this petition by adopting the 
findings contained in the Draft Order attached as Appendix B, subject to implementation of the 
physical and biological monitoring regime as detailed in the monitoring plan accompanying the 
NMFS request dated February 19, 1999, and: 

(i) Approve a revised total dissolved gas standard for the Columbia River for the period from 
midnight on April 3, 1999 to midnight on August 31, 1999; 

(ii) Approve a total dissolved gas standard for the Columbia River of a daily (12 highest 
hours) average of 115 percent as measured in the forebays of McNary, John Day, The 
Dalles, and Bonneville Dams and at the Camas/Washougal monitoring stations; 

(iii) Approve a cap on total dissolved gas for the Columbia River during the spill program of 
120 percent measured in the tailraces of McNary, John Day, and The Dalles monitoring 
stations, based on the highest two hours during the 12 highest hourly measurements per 
calendar day during these times; and 

(iv) Require that if 15 percent of the juvenile fish examined show signs of gas bubble disease 
in their non-paired fins where more than 25 percent of the surface area of the fin is 
occluded by gas bubbles, the Director will terminate the waiver; 

(vi) Require NMFS to incorporate the following conditions into its program: 

1. NMFS must provide written notice to the Department within 24 hours of any 
violations of the conditions in the variance as it relates to voluntary spill. Such 
notice shall include actions proposed to reduce TDG levels or the reason(s) for no 
action; 

2. that NMFS provide a report of the spill program for 1999. The report should be 
completed by February 27, 2000 and supply information on the levels of total 
dissolved gas, the fish monitored and incidence and severity of gas bubble disease. 

3. NMFS shall include in the report of the spill program information on the status of 
the Columbia River gas abatement program which would include the schedule for 
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the gas abatement program, COE and NMFS commitments to the gas abatement 
program, and efforts to achieve the state water quality standard of 110%. 

Attachments 

A. Copy of OAR 340-41-205, 445, 485, and 525 (2)(n) 
B. Copy ofEQC Draft Order 

Approved: 

Section: 

Division: 

Phone: (503) 229-5358 

Date Prepared: March 10, 1999 
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Appendix A 

OAR 340-41-205, 445, 485, and 525(2)(n) 

(A) The concentration of total dissolved gas relative to atmospheric pressure at 
the point of sample collection shall not exceed I I 0 percent of saturation, except when 
stream flow exceeds the ten-year, seven-day average flood. However, for Hatchery 
receiving waters and waters less than two feet in depth, the concentration of total 
dissolved gas relative to atmospheric pressure at the point of sample collection shall not 
exceed I 05 percent of saturation. 

(B)The Commission may modify the total dissolved gas criteria in the Columbia 
River for the purpose of allowing increased spill for salmonid migration, The 

. C9mmission must find that: 
(i) Failure to act would result in greater haim to salmonid stock survival through 

in-river migration than would occur by increasi;:d spill. 
(ii) The modified total dissolved gas criteria associated with the increased spill 

provides a reasonable balance of the risk of impairment due to elevated total 
dissolved gas to both resident biological communities and other migrating fish 
and to migrating adult and juvenile salmonids when compared to other options 
for in-river migration of salmon; 

(iii) Adequate biological data will exist to determine compliance with the 
standards; and, 

(iv) Biological monitoring is occurring to document that the migratory salmonid 
and resident biological communities are being protected. 

( C) The Commission will give public notice and notify all known interested 
parties and will make provision for the for opportwiity to be heard and comment on the 
evidence presented by others, except that the Director may modify the total dissolved gas 
criteria for emergencies for a period not exceeding 48 hours;. 

(D) The Commission may, at its discretion, consider alternative modes 9f 
migration. 



AppendixB 

BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

In the matter of the National Marine 
Fisheries Service's request to adjust 
the total dissolved gas water quality 
standard to allow spill of water at the 
mainstem Columbia River Dams to 
assist out-migrating Snake and 
Columbia River salmon smolts 

( 
( 
( 
( 
( 
( 
( 

ORDER 

WHEREAS the Department of Environmental Quality received a request from the 
National Marine Fisheries Service dated February 19, 1999, to adjust the Total Dissolved 
Gas Standard as necessary to spill over dams on the Columbia River to assist out
migrating Snake and Columbia River salmon smolts from midnight on April 3 to 
midnight on August 31, 1999. 

WHEREAS the public was notified of the request on February 23, 1999 and given the 
opportunity to provide written comments until 5:00 p.m. on March 4, 1999. 

WHEREAS the Environmental Quality Commission met on March 19, 1999 and 
considered the request, justification and public comment. 

THEREFORE the Environmental Quality Commission orders as follows: 

I. Acting under OAR 340-41-205, 445, 485, and 525 (2)(n)(B), the Commission 
finds: 

(i) failure to act will result in more salmonid passage via hydroelectric dam 
turbines. Estimated mortalities from fish passing through turbines is 
between 10 and 15 percent. Fish passing over spillways as a result of spill 
experience 2 to 3 percent mortality; 

(ii) the balance of risk of impairment to migrating salmonids, resident fish, 
and other aquatic life due to elevated dissolved gas levels is balanced 
against migrating juvenile salmonid mortality from turbine passage. 
Resident fish and aquatic invertebrates in the Columbia River 
downstream of Bonneville Dam were monitored by NMFS for signs of gas 
bubble disease in 1993, 1994, 1995, 1996, 1997, and 1998. There was a 
low incidence of gas bubble disease (less than 1 percent) in resident fish 
examined in 1993 and 1995 while in 1994, 1997, and 1998 none of the 
fish observed had signs of gas bubble disease. There were no signs of gas 
bubble disease observed in the aquatic invertebrates examined. Signs of 
gas bubble disease were prevalent in 1996 but this was a high flow year 



with large volumes of involuntary spill and total dissolved gas levels 
above 115 percent in the forebays and 120 percent in the tail races of 
darns. There is a low incidence of gas bubble disease in migrating juvenile 
and adult salmonids when the total dissolved gas levels are at or below 
115 percent in the darn forebays and 120 percent in the tailraces. The low 
incidence of gas bubble disease observed has been regarded as a low risk 
for mortality from gas bubble disease. Total dissolved gas of 130 to 140 
percent, that have resulted from involuntary spill, resulted in an increased 
incidence of gas bubble disease and is regarded as an increased risk of 

mortality from gas bubble disease. Given the past monitoring of gas 
bubble disease the levels requested in this petition seem to be a reasonable 
balance between increased survivorship due to reduced turbine mortality 
and the risk of mortality from gas bubble disease. 

(iii) NMFS has submitted a detailed physical monitoring plan. Physical 
monitoring will be conducted by the Army Corps of Engineers at the 
forebays of McNary, John Day, The Dalles, and Bonneville Darns and in 
the tailraces of McNary, John Day, The Dalles, and at Camas/Washougal. 
Hourly data will be posted electronically. Implementation of the physical 
monitoring plan will ensure that data will exist to determine compliance 
with the standards for the voluntary spill program; 

(iv) NMFS has submitted a detailed biological monitoring plan. Smolt 
monitoring will be conducted at McNary and Bonneville Darns with 
examination of smolts with 1 OX to 40X dissecting microscopes. Signs of 
GBD will be sought on non-paired fins, eyes and lateral lines. 

2. The Environmental Quality Connnission approves a modification to the Total 
Dissolved Gas standard for spill over the Columbia River dams subject to the 
following conditions: 

(i) implementation of the physical and biological monitoring regime as 
detailed in the monitoring plan accompanying the National Marine 
Fisheries Service request dated February 19, 1999, and: 

(ii) a revised total dissolved gas standard for the Columbia River for 
the period midnight on April 3, 1999 to midnight on August 31, 1999; 

(iii) a total dissolved gas standard for the Columbia River of a daily (12 highest 
hours) average of 115 percent as measured at established monitors at the 
fore bay of the next darn downstream from the spilling darn during these 
times; 

(iv) a further modification of the total dissolved gas standard for the Columbia 
River to allow for a daily (12 highest hours) average of 120 percent as 



Dated: 

measured at established tailrace monitors below the spilling dams during 
these times; 

(v) a cap on total dissolved gas for the Columbia River during the spill 
program of 125 percent, based on the highest two hours during the 12 
highest hourly measurements per calendar day during these times; and 

(vi) that if 15 percent of the juvenile fish examined show signs of gas bubble 
disease in their non-paired fins where more than 25 percent of the surface 
area of the fin is occluded by gas bubbles, the Director will halt the spill 
program; 

(vii) NMFS will incorporate the following conditions into its program: 

1. 

2. 

3. 

NMFS must provide written notice to the Department within 24 
hours of any violations of the conditions in the variance as it relates 
to voluntary spill. Such notice shall include actions proposed to 
reduce TDG levels or the reason( s) for no action; 

TDG data and incidence of GBD signs in smolts will be reported to 
the Department weekly. Hourly TDG levels collected from the 
forebays and downstream locations of McNary, John Day, The 
Dalles, and Bonneville Dams will be available electronically to the 
Department daily and reported weekly. Incidence of GBD signs in 
smolts collected from McNary and Bonneville Dams will be 
reported to the Department weekly. Signs ofGBD in smolts will 
be measured by using a variable (1 OX to 40X) dissecting scope. 
Unpaired fins, eyes, and lateral line will be examined for the 
presence of bubbles; 

that NMFS provide an annual report of the spill program for 1999 
and supply information on the levels of total dissolved gas, the fish 
monitored and incidence and severity of gas bubble disease. 
NMFS shall provide in the report, information on the status of the 
Columbia River gas abatement program which would include the 
schedule for the gas abatement program, COE and NMFS 
commitments to the gas abatement program, and the efforts to 
achieve state water quality standard of 110%. This report should be 
forwarded for public and ISAB review by January 19, 2000, and 
should arrive at DEQ by February 27, 2000, accompanied by any 
waiver request for 2000. 

ON BEHALF OF THE COMMISSION -------



Appendix C 

BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

In the matter of the U.S. Fish & 
Wildlife Service's request to spill 
water to assist out-migrating Spring 
Creek National Fish Hatchery Chinook 
salmon smolts 

( 
( 
( 
( 
( 

ORDER 

WHEREAS the Department of Environmental Quality received a request from the U. S. 
Fish & Wildlife Service dated December 11, 1998, to adjust the Total Dissolved Gas 
Standard as necessary to spill over Bonneville Dam on the Columbia River to assist out
migrating Spring Creek National Fish Hatchery fall Chinook salmon smolts from 
midnight on March 18 to midnight on March 28, 1999. 

WHEREAS the public was notified of the request on December 15, 1998, and given the 
opportunity to provide written comments until 5:00 p.m. on December 29, 1998. 

WHEREAS the Environmental Quality Commission met on January 29, 1999 and 
considered the request, justification and public comment. 

THEREFORE the Environmental Quality Commission orders as follows: 

1. Acting under OAR 340-4 l-205(2)(n)(B), the Commission finds: 

(i) failure to act will result in more salmonid passage via hydroelectric dam 
turbines. Estimated mortalities from fish passing through turbines at 
Bonneville is between 11 and 15 percent. Fish passing over spillways as a 
result of spill experience 2 to 3 percent mortality. The Commission makes 
the first finding; 

(ii) the balance of risk of impairment to migrating salmonids, resident fish, 
and other aquatic life due to elevated dissolved gas levels needs to be 
balanced against migrating juvenile salmonid mortality from turbine 
passage. Resident fish and aquatic invertebrates in the Columbia River 
downstream of Bonneville Dam were monitored by NMFS for signs of gas 
bubble disease in 1993, 1994, 1995, 1996, 1997, and 1998. There was a 
low incidence of gas bubble disease (less than 1 percent) in resident fish 
examined in 1993 and 1995 while in 1994, 1997, and 1998 none of the 



fish observed had signs of gas bubble disease. There were no signs of gas 
bubble disease observed in the aquatic invertebrates examined. There is a 
low incidence of gas bubble disease in migrating juvenile and adult 
salmonids when the total dissolved gas levels are at or below 115 percent 
in the dam forebays and 120 percent in the tailraces. The low incidence of 
gas bubble disease observed has been regarded as a low risk for mortality 
from gas bubble disease. Total dissolved gas of 130 to 140 percent, that 
have resulted from involuntary spill, resulted in an increased incidence of 
gas bubble disease and regarded as an increased risk of mortality from gas 
bubble disease. Given the past monitoring of gas bubble disease the levels 
requested in this petition seem to be a reasonable balance between 
increased survivorship due to reduced turbine mortality and the risk of 
mortality from gas bubble disease. The Commission makes the second 
finding; 

(iii) USFWS has submitted a detailed physical monitoring plan. Physical 
monitoring will be conducted by the Army Corps of Engineers at 
Warrendale, Skamania, Camas/Washougal, and the Bonneville Dam 
forebay. Hourly data will be available on the Corps of Engineers' Internet 
World Wide Web pages. Implementation of the physical monitoring plan 
will ensure that data will exist to determine compliance with the standards 
for the voluntary spill program; The Commission makes the third finding. 

(iv) USFWS has submitted a detailed biological monitoring plan. Juvenile 
salmonids and resident fish will be collected with a beach seine 
downstream of Bonneville Dam and examined for signs of gas bubble 
disease on non-paired fins, eyes, and lateral lines. Adult salmonids will be 
monitored for signs of gas bubble disease by using video tape as they pass 
through the viewing chambers of the Bonneville Dam fish ladders. The 
Commission makes the fourth finding. 

2. The Environmental Quality Commission approves a modification to the Total 
Dissolved Gas standard for spill over the Columbia River dams subject to the 
following conditions: 

(i) implementation of the physical and biological monitoring regime as 
detailed in the monitoring plan accompanying the U. S. Fish & Wildlife 
Service request dated December 11, 1998, and: 

(ii) a revised total dissolved gas standard for the Columbia River for 
the period midnight on March 18, 1999 to midnight on March 28, 1999; 



Dated: 

(iii) a total dissolved gas standard for the Columbia River of a daily (12 highest 
hours) average of 115 percent as measured at established monitors at the 
Camas/Washougal monitoring station during these times; 

(iv) a cap on total dissolved gas for the Columbia River during the spill 
program of 120 percent as measured at the Camas/Washougal monitoring 
station, based on the highest two hours during the 12 highest hourly 
measurements per calendar day during these times; and 

(v) that if either 15 percent of the fish examined show signs of gas bubble 
disease in their non-paired fins, or five percent of the fish examined show 
signs of gas bubble trauma in their non-paired fins where more than 25 
percent of the surface area of the fin is occluded by gas bubbles, 
whichever is the less, the Director will terminate the waiver; 

(vii) USFWS will incorporate the following conditions into its program: 

I. 

2. 

USFWS must provide written notice to the Department within 24 
hours of any violations of the conditions in the variance as it relates 
to voluntary spill. Such notice shall include actions proposed to 
reduce TDG levels or the reason(s) for no action; 

that USFWS provide a report of the Spring Creek NFH spill 
program for 1999. The report should be completed by September 
30, 1999 and supply information on the levels of total dissolved 
gas, the fish monitored and incidence of gas bubble disease. 

ON BEHALF OF THE COMMISSION -------

Director 



Environmental Quality Commission 
~ Rule Adoption Item 
D Action Item 
D Information Item 

Title: 

Agenda Item D 
March 19, 1999 EQC Meetin 

LRAP A Asbestos Rule Amendments and Adoption of LRAP A Permit Fee Increases into the SIP. 

Summary: , 

Lane Regional Air Pollution Authority (LRAP A) adopted asbestos rule reiisions to align the 
agency's requirements with state and federal rule modifications. These rules are presented to the 
Environmental Quality Commission's for approval under ORS 468A.135. 

LRAP A also adopted rule modifications to increase the fees assessed for Air Contaminant 
Discharge Permits. These amendments are proposed as a revision to the State of Oregon Clean 
Air Act Implementation Plan under OAR 340-020-0047. 

Department Recommendation: 

The department recommends that the commission approve amendments to LRAPA's asbestos rules 
and adopt changes to LRAPA's Air Contaminant Discharge Permit fees as a revision ot the State 
Implementation Plan. 

\ C'\ ~ -·~J E:__ .j'---> f}/~~·(,2Jv 
Report Author 

Accommodations for disabilities are available upon request by contacting the Public Affairs Office at 
(503)229-531 ?(voice )/(503)229-6993(TDD). 



State of Oregon 
Department of Environmental Quality Memorandnm 

Date: February 26, 1999 

To: Environmental Quality Commission 

From: Langdon Marsh 

Subject: Agenda Item D, Approval ofLRAPA Asbestos Rules, and SIP Revision for LRAPA 
ACDP Fee Increases: EQC Meeting of March 19, 1999 

Background 

This package contains regulations requiring two actions by the commission. The first is approval of 
asbestos rule amendments adopted by Lane Regional Air Pollution Authority (LRAPA). The second 
is adoption of LRAP A's increased fees for ACDP (Air Contaminant Discharge Permits) as a revision 
to the State Implementation Plan (SIP). The need for these actions is described as follows: 

I. ORS 468A.135 allows regional air pollution agencies to exercise the authority to regulate air 
pollution that is otherwise vested in the commission and the department. ORS 468A.135(2) 
prohibits any regional agency from adopting any rule or standard that is less strict than that 
adopted by the commission. The statute gives the Environmental Quality Commission 
(EQC) oversight by requiring a regional agency to submit its emission standards for the 
commission's approval before they may be enforced. 

The statute does not indicate a standard of review for such approval, but it is apparent the 
commission's role is limited to the issue of stringency. In the present case, LRAPA adopted 
regulations that are similar to rules previously adopted by the EQC, and staff finds them to 
be as stringent as state requirements. 

2. Because LRAPA ACDP fees do not constitute emission standards, they do not need to be 
submitted for EQC approval under ORS 468A.135. However, the U.S. Environmental 
ProteCtion Agency (EPA) determined that ACDP fee schedules do belong in the SIP. The 
SIP is revised through the read option of OAR 340-020-004 7, after which the department 
submits the modifications to EPA for approval. The Attorney General's office indicates this 
is not a substantive matter. At this point, the commission need only adopt the SIP rule to 
incorporate LRAPA's rules into the State Implementation Plan. 

Accommodations for disabilities are available upon request by contacting the Public Affairs Office at (503) 229-
5317 (voice)/(503) 229-6993 (TDD). 
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LRAP A provided public notice for these regulations pursuant to its own process. LRAP A's Board 
of Directors authorized public hearings to be held, and the department authorized LRAP A staff to act 
concurrently as the EQC's Hearing Officer for revising the SIP (OAR 340-020-0047) to incorporate 
LRAPA's new ACDP fees. Public notices and informational materials were mailed to the persons 
who had asked to be notified ofrulemaking actions in accordance withLRAPA's procedures. 

Public hearings were held as follows: 

Asbestos Rules 

ACDP Fees 

Public Notice 
SOS Bulletin 

Not Applicable 

April 1, 1998 

Public Hearing/ 
LRAP A Adoption 

October 20, 1998 

May 12, 1998 

Hearing Officer 

Barbara Cole 

Barbara Cole 

Comments received are summarized in the "Agenda Item" staff reports of the October 20, 1998 and 
May 12, 1998 LRAP A board meetings. These reports include LRAPA's evaluation of comments 
received and modifications recommended to the proposed regulations. The department's air quality 
staff also evaluated LRAP A's regulations and concluded they comply with ORS 468A. l 35 by being 
at least as stringent as air quality rules adopted by the EQC. 

The following sections summarize the issues that this proposed approval/rulemaking action is 
intended to address, cite the authority to address the issues, describe the action taken by the LRAP A 
Board of Directors, and provide a recommendation for commission action. 

Issue this Proposed Rulemaking Action is Intended to Address 

This approval/rulemaking action is intended to complete the procedural requirements necessary for 
the enforcement of these rule modifications and to bring LRAP A's portion of the SIP up to date with 
its own rules and with the state's portion of the SIP. 

Commission approval ofLRAPA regulations demonstrates the Commission's agreement with the 
LRAPA Board that the regulations meet the provisions of ORS 468A.135 which requires that a 
regional authority's regulations must be at least as stringent as state regulations. 
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Relationship to Federal and Adjacent State Rules 

Regarding EQC approval of asbestos rules, LRAP A regulations must be at least as stringent as state 
and federal regulations. DEQ staff reviewed LRAPA's rules and found them to meet the stringency 
requirements. 

Regarding revision of the SIP to include LRAPA's new ACDP fees, all agencies responsible for 
achieving the National Ambient Air Quality Standards (NAAQS--established under the Clean Air 
Act) must include the rules used to attain those standards as part of the state plan. The Air 
Contaminant Discharge Permit Program is one of the mechanisms used to achieve the NAAQS and 
therefore falls into this category. The SIP serves as the primary enforcement mechanism through 
which EPA oversees air programs, and its revision is subject to federal review and approval. 
Procedures for SIP modification vary from state to state. In Oregon, the SIP is revised by the 
amendment of OAR 340-020-0047. 

Authority to Address the Issues 

ORS 468A.135 authorizes the commission to approve standards and rules of regional authorities. 
ORS 468 and 468A authorize the commission to amend the SIP in OAR 340-020-004 7. 

Process for Development of the Rulemaking Proposal (including Advisory Committee and 
alternatives considered) 

LRAP A and its board are subject to the requirements of ORS Chapters 183 and 192 regarding 
rulemaking procedures and public meetings. LRAP A has its own rulemaking process which 
parallels the Department's. It uses advisory committees in rule development, holds public hearings 
in front of its board, and adopts rules. The attached regulations are products of this process. 

Summary of Rulemaking Proposal Presented for Public Hearing and Discussion of Significant 
Issues Involved. 

·Asbestos Rules: The Department of Environmental Quality's rules for asbestos demolition and 
removal were amended several times during past years to incorporate new federal requirements. 
These changes to DEQ's rules increased fees, clarified which projects are exempt from regulations, 
and added new requirements for sources subject to the federal Title V Operating Permit Program. 
The LRAP A rule amendments presented for the commission's approval with this package are at least 
as stringent as the department's current measures, and comply with EPA's national requirements. 
Generally described, the amendments constitute evolutionary adjustments of the asbestos program's 
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requirements,. Details of the specific issues addressed by the rule modifications are described in the 
report for Agenda Item 6 of the LRAPA Board of Directors' meeting of October 20, 1998. (See 
Attachment B.) 

ACDP Fees: LRAP A's fees for Air Contaminant Discharge Permits were last increased in 1991. 
Since then, the Clean Air Act Amendments of 1990 added to LRAPA's work load by raising the 
required level of technical analysis, and making federal compliance and reporting more complex. 
As a result, the existing fees were no longer adequate to sustain the required level of service, and 
LRAPA raised ACDP fees to cover a greater percentage of program costs. 

Overall, LRAPA fees were raised to approximately 84 percent ofDEQ's fees for comparable permit 
categories. (LRAPA's fees are lower than the department's because unlike DEQ, LRAPA is 
financially supported by local governments to partially cover the agency's operating costs.) The 
result ofLRAPA's action typically represents an increase of24 percent over previous fee levels. 
However, fees for certain sources were adjusted by other percentages to better match the service 
required for individual categories. For example, application fees for simple "synthetic minor" 
permits (permits used for certain small emitters in lieu of complicated Title V permits) increased 
from $500 to $1,000. In additon, the annual compliance assurance charge for simple "synthetic 
minors" went up from $200 to $500. Other exceptions to the 24 percent increase are listed in the 
"Attachment to LRAPA Rulemaking Proposal Announcement..." which is included at the end of 
LRAPA's report for Agenda Item 6 of the Board of Directors' meeting of May 12, 1998. (See 
Attachment I.) 

Summary of Significant Pnblic Comment and Changes Proposed in Response 

Public comments received and LRAP A's responses are cited in the Agenda Item 6 reports for the 
LRAPA Board meetings of May 12 and October 20, 1998. (See Attachments Band I) 

Summary of How the Proposed Rule Will Work and How it Will be Implemented 

These regulations are being implemented as evolutionary modifications to LRAPA's ongoing ACDP 
and asbestos programs. 

Recommendation for Commission Action 

The department recommends that the commission approve amendments to LRAP A's asbestos rules 
and adopt ch;mges to LRAP A's ACDP fees as a revision to the State of Oregon Clean Air Act 
Implementation Plan under OAR 340-020-0047. 
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Attachments 

Asbestos Rules (for EQC Approval): 

A. Amendments to LRAPA Title 43: Emission Standards for Hazardous Air Pollutants 
B. Staff Report (Agenda Item 6) ofLRAPA Board Meeting of Oct. 20, 1998 (including 

Fiscal Impact Statement, Summary of Public Comments and LRAPA 
Responses, and Rulemaking Justification Analysis). 

C. DEQ Letter of September 30, 1998 
D. Minutes ofLRAPA Board Meeting of Oct. 20, 1998 
E. Public Notice Cover Memo of August 3, 1998 (including Land Use Consistency 

Statement) 
F. Legal Advertisement Affidavits of Publication 

ACDP Fees (for Adoption as a SIP Revision): 

G. Amendments to LRAPA Title 34: Stationary Source Rules and Permitting 
Procedures 

H. OAR 340-020-0047 (Oregon's SIP Rule) 
I. Staff Report (Agenda Item 6) ofLRAPA Board Meeting of May 12, 1998 (including 

Advisory Committee Report, Summary of Public Comments and LRAP A 
Responses, and Rulemaking Justification Analysis) 

J. Statement of Need for Rule Amendments, Fiscal Impact Statement and Land Use 
Consistency Statement 

K. DEQ Letter of March 23, 1998 
L. Barbara Cole's Hearing Officer's Report of May 12, 1998 Public Hearing 
M. Minutes ofLRAPA Board Meeting of May 12, 1998 
N. Oregon Bulletin Notice and Legal Ad Affidavits of Publication 
0. Questions to be Answered to Reveal Potential Justifi.cation for Differing from 

Federal Requirements 
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Reference D.ocuments (available upon request) 

Written Comments Received (listed in Attachments B and I) 
Principal Documents Relied Used for ACDP Rulemaking (listed in Attachment J) 

Approved: 

Section: 

Division: 

DN 
F:\TEMPLATE\FORMS\EQCRULE.DOT 
10/19/95 ' 

Report Prepared By: Dave Nordberg 

Phone: (503) 229-5519 

Date Prepared: January 26, 1999 
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2 
3 LANE REGIONAL AIR POLLUTION AUTHORITY 
4 
5 TITLE43 
6 Emission Standards for Hazardous Air Pollutants 
7 
8 AMENDMENTS 
9 10-20-98 

10 
11 
12 Section 43-00 I Policy 
13 
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14 The board finds and declares that certain air contaminants for which there is no ambient air standard 
15 may cause or contribute to an identifiable and significant increase in mortality or to an increase in 
16 serious irreversible or incapacitating reversible illness, and are therefore considered to be hazardous 
17 air contaminants. 
18 
19 Section 43-002 Hazardous Air Contaminants Listing and Applicability 
20 
21 1. Pursuant to Section 112 of the Federal Clean Air Act, the following air contaminants have been 
22 declared by the federal EPA to be hazardous: 
23 
24 
~5 

~6 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

Asbestos 

Benzene 

Beryllium 

Coke Oven Emissions 

Inorganic Arsenic 

Mercury 

Radionuclides 

Vinyl Chloride 

40 2. The Lane Regional Air Pollution Authority has been delegated responsibility by the federal EPA 
41 for administering standards for the following hazardous air contaminants: 
42 
43 A. Asbestos 
44 
45 B. Beryllium 
46 
7 C. Mercury 

48 
49 D. Radon from Underground Uranium Mines 
50 
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5 
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8 
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10 
11 
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14 
15 
16 
17 
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21 
22 
23 
24 
25 
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27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4JI 
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10/20/98 

Section 43-005 Definitions 

·2· 

The following definitions are relevant to this title. Additional general definitions can be found in Title 
[M]j)'g. . 

• "Adequately wet" means to sufficiently mix or penetrate asbestos-containing material with liquid 
to prevent the release of particulate asbestos materials. The absence of visible emissions is not 
sufficient evidence of being adequately wet. 

• "Asbestos" means the asbestiform varieties of serpentine ( chrysotile ), riebeckite ( crocidolite ), 
cumingtonite-grunerite ( amosite ), anthophyllite, actinolite and trimolite. 

• "Asbestos abatement project" means any demolition, renovation, repair, construction or 
maintenance activity of any public or private facility that involves the repair, enclosure, 
encapsulation, removal, salvage, handling or disposal of any material with the potential of 
releasing asbestos fibers from asbestos-containing material into the air. Note: An asbestos 
abatement project is not considered to be a source under 43-010-2 through 43-010-6. 
Emergency fire fighting is not an asbestos abatement project. 

• "Asbestos-containing material" means asbestos or any material containing [at least] m!:lri~li,t.l 
1 % asbestos by weight, including particulate asbestos material. 

• "Asbestos-containing waste material" means any waste which contains 1~1\1 [miH] tailings 
or any commercial asbestos and is generated by a source subject to the provisions of this subsec
tion, including but not limited to asbestos mill tailings, control device asbestos waste, [triable] 
asbestos waste material, asbestos abatement project waste and bags or containers that previously 
contained commercial asbestos. 

• "Asbestos manufacturing operation" means the combining of commercial asbestos, or in the case 
of woven fiiction products, the combining of textiles containing commercial asbestos with any 
other material(s) including commercial asbestos, and the processing of this combination into a 
product as specified in Section 43-015-3. 

• "Asbestos mill" means any facility engaged in the conversion or any intermediate step in the 
conversion of asbestos ore into commercial asbestos. 

• "Asbestos tailings" means any solid waste product of asbestos mining or milling operations 
which contains asbestos. ' 
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1 • "Authority" means the Lane Regional Air Pollution Authority. 
2 
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.3. 

3 • "Beryllium" means the element beryllium. Where weight or concentrations are specified in these 
4 rules, such weights or concentrations apply to beryllium only, excluding any associated elements. 
5 
6 • "Beryllium alloy" means any metal to which beryllium has been added in order to increase its 
7 beryllium content, and which contains more than 0.1 percent beryllium by weight. 
8 
9 • "Beryllium containing waste" means any material contaminated with beryllium and/or beryllium 

10 compounds used or generated during any process or operation performed by a source subject 
11 to these rules. 
12 
13 • "Beryllium ore" means any naturally occurring material mined or gathered for its beryllium 
14 content. 
15 
16 • "Commercial asbestos" means any variety of asbestos which is produced by extracting asbestos 
17 from asbestos ore. 
18 
19 • "Commission" means the Environmental Quality Commission. 
20 
~1 • "Demolish" or "Demolition" means the wrecking or removal of any load-supporting structural 
l.2 member of a facility together with any related handling operations or the intentional burning of 
23 any facility. 
24 
25 • "Department" means the Oregon Department of Environmental Quality. 
26 
27 • "Director" means the Director of the Lane Regional Air Pollution Authority and authorized 
28 deputies or officers. 
29 
30 • "Fabricating" means any processing (e.g., cutting, sawing, drilling) ofa manufactured product 
31 that contains commercial asbestos, with the exception of processing at temporary sites (field 
32 fabricating) for the construction or restoration of facilities. In the case of friction products, 
33 fabricating includes bonding, debonding, grinding, sawing, drilling, or other similar operations 
34 performed as part of fabricating. 
35 
36 • "Facility" means all or part of any public or private building, structure, installation, equipment, 
37 or vehicle or vessel including but not limited to ships. 
38 
39 • "Friable asbestos material" means any asbestos-containing material that hand pressure can 
40 crumble, pulverize or reduce to powder when dry. 
41 
42 • "Fugitive emissions" means any emissions which escape from a point or area that is not 
l3 identifiable as a stack, vent, duct or equivalent opening. 
44 
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3 
4 
5 
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28 
29 
30 
31 
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Amendments to LRAPA Title 43 
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("FuU-sca:Jc asbestos abatc111cnt project" 112cm1s ru1y asbestos abatu11c11t p1ojcct wl1icl1 is inte11dcd, 
to pi event the release of asbestos fibers into the ah and which is not classified as "sn1all-scale 
asbestos abatement ptoject" [43-665-46] as defined in this section (43-665).] · 

"Hazardous air contaminant" means any air contaminant considered by the Authority, 
Department or Commission to cause or contribute to an identifiable and significant increase in 
mortality or to an increase in serious irreversible or incapacitating irreversible illness and for 
which no ambient air standard exists. 

"HEPA filter" means a high-efficiency particulate air filter capable of filtering 0.3 micrometer 
particles with 99. 97 percent efficiency. 

"Inactive asbestos waste disposal site" means any disposal site fqj:\;n~~t9~!lli§9t~lrotl'~~Wlii~~ 
where the operator has allowed the Department's solid waste permit to lapse, has gone out of 
business, or no longer receives asbestos-containing waste. 

"Interim storage of asbestos-containing material" means the storage of asbestos-containing 
waste material which has been placed in a container outside a regulated area until transported 
to an authorized landfill. 

"Mercury" means the element mercury, excluding any associated elements and includes mercury 
in particulate, vapors, aerosols, and compounds. 

"Mercury ore" means any mineral mined speCifically for its mercury content. 

"Mercury ore processing facility" means a facility processing mercury ore to obtain mercury. 

"Mercury chlor-alkali cell" means a device which is basically composed of an electrolyzer section 
and a denuder (decomposer) section, and utilizes mercury to produce chlorine gas, hydrogen 
gas, and alkali metal hydroxide. 

"Negative pressure enclosure" means any enclosure of an asbestos abatement project area where 
ambient air pressure is greater than the air pressure within the enclosure, and the air inside the 
enclosure is changed at least two times an hour by exhausting it through a HEP A filter. 

"Nonfiiable asbestos-containing material" means any material containing more than one percent 
(I%) asbestos as determined by weight that when dry, cannot be crumbled, pulverized, or 
reduced to powder by hand pressure. 

"Particulate asbestos material ... means any finely divided particles of asbestos material. 
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"Person" means any individual, corporation, association, firm, partnership, joint stock company, 
public and municipal corporation, political sub-division, the state and any agency thereof, and 
the federal government and any agency thereof. · 

"Propellant" means a fuel and oxidizer physically or chemically combined, containing beryllium 
or beryllium compounds, which undergoes combustion to provide rocket propulsion. 

"Propellant plant" means any facility engaged in the mixing, casting, or machining of propellant. 

"Renovate" or "Renovation" means altering in any way one or more facility components. 

al~~i{[ia1~ii~i~~ii1Iiiti~i~~imit~tisi~;~~iiiji~cr:~c~~;:~~ved are £\)P.$\ijB 

"Roadways" mean surfaces on which vehicles travel. This term includes public and private 
highways, roads, streets, parking areas, and driveways. 

[ "S ..11 cal b ab . " I d . b b . -_u;..,1,.,n..iauir--,.,s """c'""'as...nc""s:t.to"'S'"'.tmat.otc"'ll'"'IC"'llc+-t .,.,p.,.,1 0.,.1 C""c-+t"-n11.,,.1c"'a""ns-a1m1y.-s.i,,.10,,.1 l'""-"'a"'J""a+tttno1n-1.,.a ... s ""C"'sttt-o..:s-.a.+.,,,.at.otc"'n'"'lC"'llc+-t .,.,p.,.,t 0..,.1 C"'c-+t 

• 

as defined in 41, below, andfot 1c111oval, renovation, encapsulation; 1cpah, 01 n1aintcnancc 
p1oecdu1cs it1tc11dcd to p1cvc11t asbestos co11tai1ri11g 1nate1ial £01111clcasit1g fibcts ittto tl1c ait a11d 
wlciclt. 

A. Rc111ove, encapsulate, rcpait or 111ai11tain less than 40 linca1 feet or 80 square feet of 
asbcstos-eo11tai11h1g 111atc1 ial, 

D. Do 11ot subdivide at1 otl1e1 wise full-sea:le asbestos abate111e1tl p1ojecl it1to s111alle1-sized u11its 
it1 01 de1 to avoid tlie 1 cquh c111c11ts of these 1 u1cs, 

C. Utilize all practical wo1kc1 isolation tcclntiqucs and otl1c1 co11liol 111casu1cs, a11d 

D. Do 11ol 1csult it1 wo1kc1 exposutc to att ahbo111e co11cc11tratio11 of asbestos i11 excess of0. l 
fibcts pct cubic cc11titnctc1 ofait ccrlculatcd as an eight (8) hoot ti111c-~veightcd ave1age.] 

"Small-scale, short-duration [1 cno o ating and maintenance] activity" means a task for which the 
removal of asbestos is not the primary objective of the job, including, but notlimited to: 

A. lli~iim~oo~~iiii~~~!~~,1~:~1imit~i!~i~~ii~111&11&1~~1~;mmin!~!:1~~~t!Imft 
B. Removal or&flJIQ,~\~~.igf asbestos-containing insulation on beams or above ceilings; 

c. Replacement of an asbestos-containing gasket on a valve; 

D. Installation or removal of a small section of drywall; [or] 

45 E. Installation of electrical conduits through or proximate to asbestos-containing materials. 
46 
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1 ¥! m9.tl~~?e11t11:~t~lrf!1timlfil~ll#il~~Iw!!t~::1t-Q'.¢~lnP.ri~~f!fl~!r~~¥l!I! 
2 
3 I! ~lilt~~wllll:i!l:~~i§§fi!BBt~l4l1:4t 
4 

·6· 

lm~ 
1 o ~~~!filPl!tl'!m!IBr«;~ifmlnm~l;!litl.~§1 
11 
12 [Small-scale activities shall be limited to no nlOle tlw1 futcy {40) lineat feet 01 eighty (SO) sqna1e 
13 feet ofasbcstos-containi11g 111atc1ials. Att activity that would otl1c1 wise qualify .as a fall-scale 
14 abatarrettl project shall 11ot be subdivided into snarlier u1tits iz1 ordct to avoid the 1equitc1nc11ts 
15 of these talcs.] 
16 
17 [F] No such activity described above shall result in airborne asbestos concentrations above 0.1 fibers 
18 per cubic centimeter of air (calculated on an 8-hour weighted average). 
19 
20 • "Startup" means commencement of operation ofa new or modified source resulting in release 
21 of contaminants to the ambient air. 
22 
23 • "Structural member" means any load-supporting member, such as beams and load-supporting 
24 W!lllS, or any non-supporting member, such as ceilings and non-load-supporting walls. 
25 
26 [ !!JTT II fi • b b • +1 astc gc11c1 ato1 111ca11s atlj pct son pc10111n11g att arcstos zratc1ncnt pr OJ CCL 01 any o w11c1 
27 01 operatot of a soutcc covered by tills scctio11 wl1osc act or ptoccss generates asbestos-
28 co11tairti1tg waste 111ate1ial. 
29 
30 "'" I . d" I I . d . d b . . t d d . d Y\' astc s 11p1ncnt t ccor 111ew1s t:te s up111cntocu111ent, 1 equu c toe 011g1na e an s1gne 
31 by tl1c Waste gc11e1ato1, used to back and sabsta11tiate the disp6sitio11 of asbestos-co11taini11g 
32 waste 111atc1ial.] 
33 
34 Section 43-010 General Provisions 
35 
36 I. The provisions of these rules shall apply to any source which emits air contaminants for which 
37 a hazardous air contaminant standard is prescribed. Compliance with the provisions of these 
38 rules shall not relieve the source from compliance with other applicable rules of the Authority 
39 or with applicable provisions of the Oregon Clean Air Act Implementation Plan. 
40 
41 2. Prohibited activities: 
42 
43 A. No person shall construct, install, establish, develop or operate any source of emissions 
44 subject to these rules without first obtaining an air contaminant discharge permit from the 
45 Authority. 
46 
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B. No person shall modify any existing source so as to cause or increase emissions of 
2 contaminants subject to these rules without first obtaining a modified permit from the 
3 Authority. 
4 
5 C. No person subject to the provisions of these emission standards shall fail to provide reports 
6 or report revisions as required in these rules. 
7 
8 3. All applications for construction or modification shall comply with the requirements of Titles 
9 34 and 38 and the requirements of the standards set forth in these rules. 

10 
11 4. Notwithstanding the requirements of Title 34, any person owning or operating a new source 
12 of emissions subject to these emission standards shall furnish the Authority written notification 
13 as follows: 
14 
15 A. Notification of the anticipated date of startup of the source not more than sixty (60) days 
16 nor less than thirty (30) days prior to the anticipated date. 
17 
18 B. Notification of the actual startup date of the source within fifteen ( 15) days after the actual 
19 date. 
20 
'H 5. Any person operating any existing source, or any new source for which a standard is prescribed 
~2 in these rules which had an initial startup which preceded the effective date of these rules shall 
23 provide the following information to the Authority within ninety (90) days of the effective date 
24 of these rules: 
25 
26 A. Name and address of the owner or operator; 
27 
28 B. Location of the source. 
29 
30 C. A brief description of the source, including nature, size, design, method of operations, 
31 design capacity, and identification of emission points of hazardous contaminants. 
32 
33 D. The average weight per month of materials being processed by the source and percentage 
34 by weight of hazardous contaminant contained in the processed materials, including yearly 
35 information as available. 
36 
37 E. A description of existing control equipment for each emission point, including primary and 
38 secondary control devices and estimated control efficiency of each control device. 
39 
40 6. The following are requirements for source emission tests and ambient air monitoring: 
41 
42 A. Emission tests and monitoring shall be conducted using methods set forth in 40 CFR, Part 
'·3 61, AppendixB. The methods described in 40 CFR, Part 61, Appendix Bare adopted by 
44 reference and made a part of these rules. Copies of these methods are on file at the Lane 
45 Regional Air Pollution Authority. 
46 
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1 B. At the request of the Authority, any source subject to standards set forth in these rules may 
2 be required to provide emission testing facilities as follows: 
3 
4 (1) Sampling ports, safe sampling platforms, and access to sampling platforms adequate 
5 for test methods applicable to such source. 
6 
7 (2) Utilities for sampling and testing equipment. 
8 
9 C. Emission tests may be deferred if the Authority determines that the source is meeting the 

10 standard as proposed in these rules. If such a deferral of emission tests is requested, 
11 information supporting the request shall be submitted with the request for written approval 
12 of operation. Approval of a deferral of emission tests shall not in any way prohibit the 
13 Authority from canceling the deferral if further information indicates that such testing may 
14 be necessary to insure compliance with these rules. 
15 
16 Section 43-015 Emission Standards and Procedural ReQ.Uirements for Asbestos 
17 
18 1. Ef§$~1)t§lf~Ia&~~II~ilSl®:~illl1!£l No person shall cause to be discharged 
19 into the atmosphere any visible emissions from any asbestos milling operation, including fugitive 
20 emissions, except as provided under [s]iubsection [tt]~1~ of this section. For purposes of these 
21 rules, the presence of uncombined water in the emission plume shall not be cause for failure to 
22 meet the visible emission requirement. Outside storage of asbestos materials is not considered 
23 a part of an asbestos mill. Each owner or operator of an asbestos mill shall meet the following 
24 requirements: 
25 
26 A. Monitor each potential source of asbestos emissions from any part of the mill facility, 
27 including air cleaning devices, process equipment, and buildings that house equipment for 
28 material processing and handling, at least once each day, during daylight operationsl\\fat 
29 m.11gtlii!im9K$.\fQaJfH~~1~~\liuiR'.B~i.l&ntl.W~!I~i\~n~- The monitoring shall be 
30 by visual observation of at least 1¥~~9.;j~lS) seconds duration per source of emissions. 
31 
32 B. Inspect each air cleaning device at least once each week for proper operation and for 
33 changes that signal the potential for malfunction including, to the maximum extent possible 
34 without dismantling other than opening the device, the presence of tears, holes, and 
35 abrasions in filter bags and for dust deposits on the clean side of bags. For air cleaning 
36 devices that cannot be inspected on a weekly basis according to this paragraph, submit to 
37 the Authority, revise as necessary, and implement a written maintenance plan to include, 
38 at a minimum, the following: 
39 
40 (1) Maintenance schedul~~tilt 
41 
42 (2) Record keeping plan\l, 
43 
44 C. Maintain records of the results of visible emissions monitoring and air cleaning device 
45 inspections using a format approved by the Authority which includes the following: 
46 
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1 ( 1) Date and time of each inspectio~ 
2 
3 (2) Presence of visible emissions! 
4 
5 (3) Condition of fabric filters, including presence of any tears, holes, and abrasions! 
6 
7 ( 4) Presence of dust deposits on clean side of fabric filters) 
8 
9 (5) Brief description of corrective actions taken, including date and time~(E 

10 
11 ( 6) Daily hours of operation for each air cleaning devicej 
12 
13 D. Furnish upon request, and make available at the affected facility during normal business 
14 hours for inspection by the Authority, all records required under this section. 
15 
16 E. Retain a copy of all monitoring and inspection records for at least two t~l years. 
17 
18 F. Submit a copy of visible emission monitoring records to the Authority quarterly. The 
19 quarterly reports shall be postmarked by the lfl\t{§ilt~Oth] day following the end of the 
20 calendar quarter. 
'1 
2.2 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
l3 
44 
45 
46 

2. 

3. 

G. Asbestos,l§lg~ waste il~t!~ produced by any asbestos milling operation will be 
disposed of according to Section 43-015-[M]'l;~. 

R~llW,R\B::~~-1\\~\§)No person may construct or maintain a roadway with 
asbestos tailings or asbestos-containing waste material on that roadway, unless (for asbestos 
tailings): 

A. It is a temporary roadway on an area of asbestos ore deposits (asbestos mine); or 

B. It is a temporary roadway at an active asbestos mill site and is encapsulated with a resinous 
or bituminous binder[:-T]~[-1he encapsulated road surface [mast be] Ii maintained at a 
minimum frequency of once per year to prevent dust emissions; or 

C. It is encapsulated in asphalt concrete meeting the specifications contained in section 401 
of Standard Specifications for Construction of Roads and Bridges on Federal Highway 
Projects, FP-85, 1985, or their equivalent. 

i?lU;i:W:'!'!i'~l!tNo person shall cause to be discharged into the atmosphere any visible ~t~?!~Y.~£~ ... ?UU»::X.v.• ...... ,,_, ...... U.''•W!"-'-• 

emissions, except as provided in subsection [tt] [f~ of this section, from any building or struc
ture in which manufacturing operations utilizing asbestos are conducted, or directly from any 
such manufacturing operations if they are conducted outside buildings or structures, or from any 
other fu "tive emissions. All asbestosl\®l!f0 ''""N waste iWJlli:'"'-".f roduced b an manufacturin gi ,, ., ... Jl!W.PS .m.~Pli P Y Y g 
operation shall be disposed of according to 43-015-[M]~:§. Visible emissions fro!D boilers or 
other points not producing emissions directly from the manufacturing operation[;]t and having 
no possible asbestos material in the exhaust gases, shall not be considered for purposes of this 
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1 rule. The presence of uncombined water in the exhaust plume shall not be cause for failure to 
2 meet the visible emission requirements. 
3 
4 A. ll!Pll:lfi1Gll Manufacturing operations considered for purposes of these rules are as 
5 follows: 
6 
7 ( 1) The manufacture of cloth, cord, wicks, tubing, tape, twine, rope, thread, yam, roving, 
8 lap, or other textile materials; 
9 

10 (2) The manufacture of fire proofing and insulating materials; 
11 
12 (3) The manufacture of cement products; 
13 
14 ( 4) The manufacture of friction products; 
15 
16 (5) The manufacture of paper, millboard, and felt; 
17 
18 ( 6) The manufacture of floor tile; 
19 
20 (7) The manufacture of paints, coatings, caulks, adhesives, or sealants; 
21 
22 (8) The manufacture of plastics and rubber materials; 
23 
24 (9) The manufacture of chlorine, using asbestos diaphragm technology; 
25 
26 (IO) The manufacture of shotgun shell wads; 
27 
28 (11) The manufacture ofasphaltic concrete; 
29 
30 (12) Any other manufacturing operation which results or may result in the release of 
31 asbestos material to the ambient air. 
32 
33 B. Monitor each potential source of asbestos emissions from any part of the manufacturing 
34 facility, including air cleaning devices, process equipment, and buildings housing material 
35 processing and handling equipment, at least once each day during daylight hours for visible 
36 emissions to the outside air during periods of operation. The monitoring shall be visual 
37 observation for at least Iiif~~j{IS~ seconds. 
38 
39 C. Inspect each air cleaning device at least once each week for proper operation and for 
40 changes that signal the potential for malfunctions[;] including, to the maximum extent 
41 possible without dismantling other than opening the device, the presence of tears, holes, 
42 and abrasions in filter bags; and for dust deposits on the clean side of bags. For air cleaning 
43 devices that cannot be inspected on a weekly basis according to this paragraph, submit to 
44 the Authority, revise as necessary, and implement a written maintenance plan to include, 
45 at a minimum, the following: 
46 
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(I) Maintenance schedule[7]l\~4 

(2) Record keeping plan. 

m [(37] 

I~ [Wl 

[®l [tb]] 

~i~ [tc}] 

Maintain records of the results of visible emission monitoring and air cleaning 
device inspections using a format approved by the Authority which includes the 
following: 

Date and time of each inspection[7n 

Presence of visible emissions[. ]l 

Condition of fabric filters, including presence of any tears, holes, and 
abrasions[.]~ 

Presence of dust deposits on clean side of fabric filters[.]j 

Brief description of corrective actions taken, including date and time[.]i\mm 

(§) [(f}] Daily hours of operation for each air cleaning device. 

~1 [""""] &t \"T) 

~;j [ffl] 

Ii [(67] 

111 [ffl] 

Furnish upon request, and make available at the affected facility during normal 
business hours for inspection by the Authority, all records required under this 
section. 

Retain a copy of all monitoring and inspection records for at least two [~1 years. 

Submit quarterly a copy of the visible emission monitoring records to the 
Authority if visible emissions occurred during the report period. Quarterly 
reports shall be postmarked by the Jl'filljlfQOtJil day following the end of the 
calendar quarter. 

~~*li£g~ ,:.;;--::·~···.:.:.~;-: 
Asbestos ~,.--~:(waste mm@~~produced by any asbestos milling operation 
shall be disposed of according to 43-015-[tt]J[K 
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~;; :SMiJrf!~it:9¥~re4i1¥~$i!1X~;,t ~~J:~~~2!$f~I~~n4tagfilfiil'Mi~4~i:!1J~:~1~:Jti1Qtt¢~119g; ;;w4 
l$11f~ii~il~~lllli1lllf~;~q¥!tl!i6¥;sim!J®fi~~~itj'!i~l':~m1rn::R;wg~ 1fi~'.,f.9.1!9Wlii& 

r~tt i''.a~~iftl'iii!i?nPtttlt~:gffil~fil9n'.:~!;lntr&t';t~!l:lm¢~~µ~~;r9~:~l!~'nril~~1!!!Rt.' 

t®1 !¥if l'.~J5ri\¥¥U~r!~·~~¥g§J'!~.;§~1t:~!9!&9'.ni~91:111~$mns1 

t~' rif mlfirdilll1~1ilii\~&lll~~tli~itlilf.~!:~\111~1~; 

tio m~:a1i~1~gniw1µ~gl!11«i£§nt111,~~*Iio\P$i ~11~:~¢t1ntii~''.l!.J:J.9!~P.~t.J 

~ 11.161illl~!;~qMJJti,:::I:tm:l:\rfi!~:'iil!~' :191::~i'Ji:t 1§is~~~g;~§£1:&'l''Imeg$~©~iI~!~~§s~! 

(i!J lil1t!~tttt~~~!l~tt2nA~l"9fi;lg£~~~11g~n~~4til#.~~~~19~;~().n1tffi'ms:a~~::m1Ji~m!Y: 

~®) l~lllll~i[ll,f f~''l~~l&i~9~¢ll$'t~mlniw~~t~Hm¥.~R~f:'m%~m~~&;m~:m~;;~;m 

\~1 ~n~!m~l9.B'lit9jtj!lllll~'.11~¥~III!!l!~t~&'~'P~l~~!~::~i§ng~lf!l.!lll. 

t41 r.ir~r.~1111111~r.11~~1111111~wn:~r1r,1a11r!?i'1§pq~f'!K~)fi~~;~f 
~1 l~lllillli!lailmlll1llr11m1t1!tj[:lf~.f11~~i)~\~:~¢tl\!¢'.lt~11~$~1'~it~~:ll~'#$.+ 
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~ m§i:~i.tm~.~~haU9~ttmi£1?~m~11i1m?iit!!Ylf~.~~9~$!pst~ml!~Ii9P.$!!~!!~;11w..;:rJ~.~R~~f!$r 
lllfi,tilll11!i.m!!Ui.il.M1I~#§l'~Rf'$Hliu''t9P.t9J;l!tft!M!ll1Dl:~fi~'Im~~~~'.!!.r~i!~Q.f::[!~ 

~it) irJllll!illlllltlll1~1111.i~li1111iflilg'A1&'rltif!!P.nix:~t 

r~' i1lf61itllll.t111RIBl\1111111111fiEllil.!ll:~l1~n 
1;1 11.1·:111~1in&11.19111Pnim!II§~~r§wd.~~Iiilll!'.i4~mn\ir1~1n9!1:1p~~•911~1§!t! 

~it) 1~m.~1:~qar~~~41~1~~i!i¢;\tit.tmugt!9.tttm~rP:~r~P:t1l§9!.l:aY:~ungfmg;~~mwn!iPm 

i'-1 @&tt'Blmt:~l1t~J,1lllir~m~11ljQ.!!1·11~m~:nµmlj11.:'!f!@pn~~!Rl~1 

<~1 J1t.~m1t!liirw.t1mfIU!l;1ITT.a~·,~~rql!i\®:4~1~g'.!ft~tlr~~~q:11~19n1~1~t1§'wli1™l?!i 

llflllfll111Vllillillllili1~11\'!l!~llltt~lilrn1: 1'r.&~ 
l4~ f ~llJ llll,lllf !a~slil.Q.i:tw~J!'Af.~!!t~Mi1lli~t~!li~!imi'&~PJ-\l(~;!~r1\¥¢~~¢!:'~o/:jj~ 

~*1 tfi~~~i'!IM41!itl.~fit1mf~Rtlff.n~~l~1".a~~R~f.~¢lt!~¥l 

11 ~P:~r:~~~\tjrI!§~~lP.i\twn:~;¥1Hs\~mn9!!t!9nipr9J~1:1~!tq''.§~fiW;lmm~li~9: 

~§1 1~1fi.f::Jl(!tl!~i9E~i&t'.&111.ii.(Jt'.~!fl~m'.l!!:~9ltt~~giitli'~':~fiG~¢:Ji14ffi~¢t~ 

{§l §itt!IY:t~:~~l!1ms'!ln«1r®liltit~t.1&11:{tl!t~~;P.~!I~ID'&1lnP.~:1ar1:'aj19. 

(1J 'EiP.fllt1!~fot!!!.~ilittit~fl\1¢~~¢ff:fi.tt.'.ifi¢1'1!:1.tH~r!i}t'r4t.fill' 

~SllFJ$@'.~§m~~:R¥imm~$'! !Any person who conducts or provides for the 
conduct of an asbestos abatement project shall comply with the requirements set forth in 
43-015-[5]9 through [91\:J:~·~. 

[;It] {[J. Asbestos abatement conducted in a S.lljgj~; private residence which is occupied by the 
owner and the owner-occupant performs the asbestos abatement. 
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(BJ t®J. 

(€](§~. 

i'.~~t1:9$''i~fliJ,!qpU'P.t$4µa1$'!ti!i1t'i'!lr~linJ.UY1·M-9~I\~r;;;tllK¥1mI:1i1':I1~~~p;1~:qm.1l!1~a. 

11\111111111111r!!!!!1!,!\~~!f~,!~!t!'l 
1·uatcziaJs that a1c not shattCJed, c101nblcd, pulvc1izcd 01 1cdoccd to dust until 
disposed of in an authorized disposal site. This exemption shall end whenever the 
asbestos-containing material becomes fiiabk and releases asbestos fibers into the 
envit 011111ent.] 

ti1 

11 

wH~1~11~&.:Y.9.fiiP!IP:~li~l~1~ii~!w.mI~':ml\~n~XiI~i.@i!!.®%~i,1~fliJ 

llflll1lillllllll~1111~n$r:t9x•qwli~~1~µf!~g!~~14q~r~ 

Removal of less than three square feet or three linear feet of asbestos-containing 
material provided that the removal of asbestos is not the primary objective [and]~ 

•l!ii1L,llllllillllif.ill\llll111illl 
llY~llf'#:[fqj'.iJ;~'.;~~m.Pfiq!JI' [the folio wing conditions ate met. 

(a) The generation of particulate asbestos material is minimized; 

(b) No vacuuming or local exhaust ventilation and collection is conducted with 
equipment having a collection efficiency lower than that of a HEP A filter; 

( c) All asbestos-containing waste materials shall be cleaned up using HEP A filters 
or wet methods; !i)!l~ 

( d) Asbestos-containing materials are wetted prior to removal and during subsequent 
handling, to the extent practicable[;]! 

[(e) An asbestos abatement project shall not be subdivided into smalle1-sized units 
in order to qualify for this exemption.] 

[B]t~). Removal of asbestos-containing materials which are sealed from the atmosphere by 
a rigid casing, provided that the casing is not broken or otherwise altered such that 
asbestos fibers could be released during removal, handling and transport to an 
authorized disposal site. 

(Note: The requirements and jurisdiction of the Stale ofQregonlJepartment of 
Insurance and Finance, Accident Prevention Division [~{'.ligqijyt$lf#] and any 
other stale agency are not affected by these rules.) 
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~!. l~ll'fiEl!l.Ql1\fil!9i[i\l\ti!IY.!fllim!!iiiI@~::~nI\¥\!!l'lfi.nt¥IiQ.m\!in!~gg~qll;~¢!!'.1!;1'!1&1~i 

m--
0;i mm:~r:&!4&~lliliB·EIYm!lil;P~l1§Bti1~i!!.~tt~$!§~£~9n.ll!lrunmiml!!¥nl!!l'!r!Mlg~;~£ 

§gll~~m~~I•t~1:~!!.~nl:i$:J!1m.~tt~a1 

[5]~. t\($~~'.tl~::{~l}l~INQ·~l:t!Zi'l:!\l':N'.'~J/i~i(lJ'.ll~;'(\~j Written notification 
of any asbestos abatement project shall be provided to the Authority on an Authority form. 
The notification must be submitted by the facility owner or operator or by the contractor, 
in accordance with one of the procedures specified in subsections A, B or C below, except 
as provided in subsections [B;] F and G below. 

A. Submit the notifications as specified in subsection D below, and the project notification fee 

i.~~;~i~i;i~~i~i~ii~j1lll1:~f~1~i~i~~lllft:i~aillll1;;~iii~;;;;~ii~i~ 
(1) The project notification fee shall be: 

(b) Seventy-five dollars ($75) for each !\.§fi~~f\\l$I'ifi'.\\f~fill't project greater than §( 
~q\f~!.t.!,1[ a small-scale asbestos abatement pr eject] 40 linear feet or 80 square 
feet of asbestos-containing material and less than 260 linear feet or 160 square 
feet. 

( c) Three-hundred dollars ($300) for each project greater than gt)~qg~l':(\.1 260 linear 
feet or 160 square feet, and less than 2600 linear feet or 1600 square feet. 
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(d) Seven hundred and fifty dollars ($750) for each project greater than g[~!J\l®Ii 
2600 linear feet or 1600 square feet, and less than 26,000 linear feet or 16,000 
square feet. 

( e) One thousand and two hundred dollars ($1,200) for each project greater than'§! 
~gJf4!!f~'ii26,000 linear feet or 16,000 square feet, and less than 260,000 linear 
feet or 160, 000 square feet. 

(f) One thousand and five hundred dollars ($1,500) for each project greater than ~r 
ll.Ei19.1J260,000 linear feet or 160,000 square feet. 

(2) Project notification fees shall be payable with the completed project notification form. 
No notification will be considered to have occurred until the notification fee is 
submitted. 

(3) The ten-day notification requirement in 'subsection A above may be temporarily 
waived in emergencies which directly affect human life, health, and property. This 
includes: 

(a) Emergencies where there is an imminent threat ofloss oflife or severe injury; or 

(b) Emergencies where the public is exposed to air-borne asbestos fibers; or 

( c) Emergencies where significant property damage will occur if repairs are not 
made. 

( 4) The ten-day notification requirement in subsection A above may. be temporarily 
waived for asbestos abatement projects which were not planned, resulted from 
unexpected events, and which if not immediately performed will cause damage to 
equipment or impose unreasonable financial burden. This includes the non-routine 
failure of equipment. 

(5) In either (3) or ( 4) above persons responsible for such asbestos abatement projects 
shall notify the Authority by telephone prior to commencing work, or by 9j~ a!m* of 
the next working day if the work was performed on a weekend or holiday. In any 
easel notification as specified in sub-section D below and the appropriate fee shall be 
submitted to the Authority within three (3) days of commencing emergency or 
unexpected event asbestos abatement projects. 
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(6) !fan asbestos project, equal to or greater than 2600 linear feet or 1600 square feet 
continues for more than one year, a new notification and fee shall be submitted 
annually thereafter until the project is complete. 

(7) The Authority must be notified prior to any changes in the scheduled starting or 
completion dates or other substantial changes, or the notification will be void. 

B. [Pot s111all=sealc asbestos abatc1nc11l p1ojects co11ducted at one 01 11101c facilit[y]ics witlt 
a sitaglc ownc1, u1ldc1 a cettttalfy co11t10Hcd asbestos abatc1nc11t ptojcct, wl1c1c there is less 
tl1an 40 Ji11ca1 feet 02 80 squm e feet of asbcstos-eontainittg n1atc1 iai; ftltc] au a1n1ual 

!!~~~i1iilii1lrJiill.11•11111i1 

(1) Establish eligibility for use of this notification procedure with the Authority prior to 
use. 

(2) Maintain on file with the Authority a general asbestos abatement plan. The plan shall 
contain the information specified in [subsections]p,ifll D [(1) tlnough (9) below,] 9! 
ifil~(§p~§@l}gg to the extent possible. 

(3) Provide to the Authority a summary report of all [small-scale applicable] asbestos 
abatement projects conductedjJ:l~),~~!usRm:J:i9'Ut.J:~if;i;9i.l:i!l~9g~~µ;;, [at the facility] 
in the previous three months, by the 15th day of the month following the end of each 
calendar quarter. The summary report shall include the information specified in 
[subsections] ''''I'll D [(9) tlnou h (13) below] bJ;tlil~Y~lins.«mSR for each ro'ect a 

([4]g) 

P.............. g '"'""'"""""" ..... """·""""""""""'""........................ p ~ , 
description of any significant variations from the general asbestos abatement plan, and 
a description of asbestos abatement projects anticipated for the next quarter. 

Submit a project notification fee [oftwo•hund1 ed dollms pet yeai ($200{year)] prior 
to use of this &'YI! notification procedure [and annually the1eafte1 while this 
pr occdut c is in use]. 

([ 5]~) Failure to provide payment for use of this notification procedure shall void the general 
asbestos abatement plan, and each subsequent abatement project shall be individually 
assessed a project notification fee. 

C. [Fo1 mutual notification for fiiable asbestos ttbate1ncnt p1ojccts. For [s1nall-sctrlc] asbestos 
abate1ncnt projects of less than 40 linear feet 01 80 squa1c feet condttctcd by a single 
co11bacto1 at ottC 01 11101c facilities, tl1e 11otificatio11111ay be sub11cittcd as follows.] ~i.J 
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( 1) Establish eligibility for use of this fi!:\1!J1g~!\§ij procedure with the Authority prior to 
use; 

(2) Maintain on file with the Authority a general qgfil\tilm!~ asbestos abatement plan. 
The plan shall contain the information specified in [subsections D (1) tlnough (7)]p~ft 
m of this [ rn1c] subsection to the extent possible; 

(3) Provide to the Authority a [montltly] summary tl9fl of all [small•scttlc applicable] 
n!lnf.Bt~:!llmi\IQ~lm;\i. projects [per for mcdJ ¢9.n4!J91ga!ll~llpr~¥!'Qµ~;t~~ 

~!!!~~::~;~j. ;;;1~~~!~~~~rl~~!~i~'il!ilw~iii!:ili'~~~~ 
a description of any significant variations from the general asbestos abatement plan 

~[t9fiiiiir~tiiiji'lllillltrl.~lilllltir1g91~;m~~~:·is~r~m.¥l\Aln~w#~~ 
(4) [P1ovidc to the Aot1101ity, upo111cqucst, a list of asbestos abatc111c11t p1ojccts wl1ic11 

i~i1it1ii1.8iii:~i~1:i~;~~i;i~&ii~~11m~~~i~l~if~isj arid] ~µqrrg~pfpjeyj~ 
[(5) Submit a notification fee of $25 per monthly sunnnary prior to the use of this 

([6]~) 

notification pt occdu1 c.] 

Failure to provide payment for use of this notification procedure shall void the general 
n9fiil.~li!~ asbestos abatement plan, and each subsequent n!lli~l\\Q!~ abatement 
project shall be individually assessed a project notification fee. 

D. The following information shall be provided for each notification: 

(1) Name and address of person intending to engage in asbestos abatement[c]j 

(2) Contractor's Oregon asbestos abatement license number, if applicable, and 
certification number of the supervisor for full-scale asbestos abatement or certification 
number of the trained worker for a project which does not have a certified 
supervisor[ c ]~ 

(3) Method of asbestos abatement to be employed[c]! 

(4) Procedures to be employed to insure compliance with 43-0lS[c]l 

(5) Names, addresses and phone numbers of waste transporters[c]j 
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(6) Name and address or location of the waste disposal site where the asbestos-containing 
waste material will be deposited[7]l 

(7) Description of asbestos disposal procedure[7];. 

(8) Description of building, structure, facility, installation, vehicle or vessel to be 
demolished or renovated, including address or location where the asbestos abatement 
project is to be accomplished: 

(9) Facility owner's or operator's name, address and phone number[7]~ 

(10) Scheduled starting and completion dates of asbestos abatement work[7]l 

(I I) Description of the asbestos type, approximate asbestos content (percent) and location 
of the asbestos-containing material[7]; 

~1 (12) Amount of asbestos to be abated: linear feet, square feet, thickness[7]~ 
1.2 
23 (13) For facilities described in 43-0I5-[6J[t~(J), provide the name, title and authority of the 
24 state or local government official who ordered the demolition, date the order was 
25 issued, and the date the demolition is to begin[7Ji!iJll 
26 
27 (14) Any other information requested on the Authority form. 
28 
29 [E. ?to project tt0ti£eatio1t fee shaH be assessed fot asbestos abatcntcnt pt ejects eo11duetcd in 
30 tire foHowi1:1g tcsidcntia:l buildhigs. site=built l101ncs, 111odulm l10111cs eonsliucted oifsitc, 
31 eondonriniuan units, 1110bile ltontes, and duplexes 01 otltet n1ulti•u1tit 1 esidcntial buildiligs 
32 consisting of fotu units 01 less. Pt ojcct notification £01 a fml=scalc asbestos abatcn1cnt 
33 p1ojcct; as dcfured ht 43•005 23, itt atlj of these residential buildings shaH otl1e1 wise be hi 
34 acco1dm1cc witl1 subscctio11 5.A of tills scet_iou. Project notificatio11 fv1 a srnall=scalc 
35 astJcstos abatei1rent p1oject; as defined itt 43=005=40 ht any oftl1csc 1csidu1tial buildiiigs is 
36 not 1cqaited.] (see 43-015-9.A(J)(a)) 
37 
38 [F] §. In addition to any other legal remedy available, the project notification fees specified in this 
39 section shall be increased by ll\~501 percent when an asbestos abatement project is com-
40 menced without filing of a project notification and/or submittal of a notification fee or 
41 when notification of less than ten days is provided under 43-0I5-[51~Al)i!J~~l!;l. 
42 
~3 [6] I. The Director may waive part or all of a project notification fee. Requests for waiver of 
44 fees shall be made in writing to the Director, on a case-by-case basis, and be based upon 
45 financial hardship. Applicants for waivers must describe the reason for the request and 
46 certify financial hardship. 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

Attachment A, pg. 20 

Amendments to LRAPA Title 43 
10/20/98 ·20· 

[6]l\Q. ~~~'.f!l~([~~~\}Mf!8.!£i~J5J%1J(l]l;!{~[g'.f;{ .. UBS1! The following 
procedures shall be employed during an asbestos abatement project to prevent emissions 
of particulate asbestos material into the ambient air: 

A Remove [friable] asbestoslQ.t\;\f!ID~ materials before any wrecking or dismantling that 
would break up the materials or preclude access to the materials for subsequent removal. 
However, [friable] asbestos~gfi~~\fil'!j'g materials need not be removed before demolition 
if: 

(2) They were not discovered before demolition and cannot be removed because of 
unsafe conditions as a result of the demolition. Upon discovery the owner or operator 
performing the demolition shall: 

(a) Stop demolition work immediately[:]j 

(b) Notify the Authority immediately of the occurrence[:]! 

( c). Keep the exposed asbestos-containing materials and any asbestos-contaminated 
waste material adequately wet at all .times until a licensed asbestos abatement 
contractor begins removal activities[:]~!lifi~ 

( d) Have the licensed asbestos abatement contractor remove and dispose of the 
asbestos-containing w!~t~ material. 

[(3) These mateiials ate adequately wetted "henevet exposed dutiHg demolition.] 

B. Enclose the area of the asbestos-containing materials to be abated, in a negative pressure 
enclosure prior to abatement unless prior approval has been granted by the Authority. 

C. Asbestos-containing materials shall be adequately wetted when they are being removed. In 
renovation, maintenance, repair and construction operations, where wetting would 
unavoidably damage equipment or is incompatible with specialized work practices, or 
presents a safety hazard, adequate wetting is not required, if the owner or operator: 

(1) Demonsttates to the Autho1ity that wetting l'lould m1avoidably damage equipment, 

[(Z:)jJ} Obtains prior written approval from the Authority for dry removal of asbestos
containing material; 

[(J)j(@). Keeps a copy of the Authority's written approval available for inspection at the 
work site; 
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Adequately wraps or encloses any asbestos-containing material during handling 
to avoid releasing fibers; and 

Uses a local exhaust ventilation and collection system designed and operated to 
capture the particulate lll!bestos material produced by the lll!bestos abatement 
project which is no less efficient than a HEPA filter. 

D. When a facility component covered or coated with [tnable] asbestoslg~m!BM materials 
is being taken out of the facility as units or in sections: 

(1) Adequately wet any [fi-iable] asbestoslfl41.f\lli materials exposed during cutting or 
disjointing operation; and 

(2) Carefully lower the units or sections to ground level, not dropping them or throwing 
them. 

(3) Asbestos-containing materials do not need to be removed from large facility 
components such as reactor vessels, large tanks, steam generators, but excluding 
beams if the following requirements are met: 

(a) . The component is removed, transported, stored, disposed of, or reused without 
disturbing or damaging the regulated .asbestos-containing material; 

(b) The component is encased in leak-tight wrapping; and 

(c) The leak-tight wrapping is labeled according to 43-015-[t4€l[@,§\Ji(.~J.1!1 during 
all loading and unloading operations and during storage. 

E. For friable asbestos materials being removed or stripped: 

( 1) Adequately wet the materials to ensure that they remain wet until they are disposed 
of in accordance with 43-015-[M)Jj'§; 

(2) Carefully lower the materials to the floor, not dropping or throwingthem; and 

(3) Transport the materials to the ground via dust-tight chutes or containers if they have 
been removed or stripped above ground level and were not removed as units or in 
sections. 

F. The asbestos abatement project area shall be adequately cleaned at the conclusion of the 
project to assure removal of all asbestos debris. 

G. While at the project site, all asbestos-containing waste shall be secured in a posted area or 
receptacle. 
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H. Ambient air sampling may be required in proximity to any asbestos removal project where 
work practices prescribed in this section are not being followed, whether or not prior 
approval to use alternate method has been obtained from the Authority. 

I. Before a facility is demolished by intentional burning! all asbestos containing material shall 

~:r~:;:~~Jiii1~lqi~ of in accordance with sections 43-015-[5J~Wii\1&;W!IRl~~!f&~ 

J. If a facility is being demolished under an order of the state or a local governmental agency, 
issued because the facility is structurally unsound and in danger of imminent collapse, the 
requirements of subsections A, B, C, D, E and I ofthis section shall not apply, provided 
that the portion of the facility that contains friable asbestos materials is adequately wetted 
during the wrecking operation. 

K. None of the operations in subsections A through [B];. of this section shall cause any visible 
emissions. Any local exhaust ventilation and collection system or other vacuuming 
equipment used during an asbestos abatement project shall be equipped with a HEP A filter 
or other filter of equal or greater collection efficiency. 

n...1 N l L.t .... :: .. ·• No person shall conduct an asbestos abatement project unless they possess a current 
a5bestos abatement Contractors license or workers certification, issued by the Department 
under OAR 340-33-040 or OAR 340-33-050, respectively, unless exempted by 43-0 l 5-
[4]~Ji. 

[hf. Conltactots licensed mtd wotkets cc1tified to conduct otdy s111atl-scalc m;bcstos ttbate1r1c11t 
p1ojects tu1dc1 OM 349 33=046 a11d 340=33-050 respectively 1nay use 01tly tl1osc wotk 
p1actiecs mtd c1rgiucc1ing co11hols specified by OAR 437 Divisio113 "Constauctio1r" (29 
CFR 1926.58 Appc11dix G, urdcss tl1c Authority authorizes otl1c1 111ct11ods 011 a case-by.
case basis.] 

(N]Q. An owner or operator of a facility shall not allow any persons other than those employees 
of the facility owner or operator who are appropriately certified or a licensed asbestos 
abatement contractor to perform an asbestos abatement project in or on that facility !I'll~ 
~~llpf¢9iP.£\\llJ\tPil!!~f'§!il. 

[6]g. The Director may approve, on a case-by-case basis, requests to use an alternative to a 
public health protection requirement provided by these rules for an asbestos abatement 
project. The contractor or facility owner or operator must submit in advance a written 
description of the alternative procedure which demonstrates, to the Director's satisfaction, 



Attachment A, pg. 23 

Amendments to LRAPA Title 43 
. 10/20/98 ·23· 

1 that the proposed alternative procedure provides public health protection equivalent to the 
2 protection that would be provided by the specific provision, or that such level of protection 
3 cannot be obtained for the asbestos abatement project. · 
4 
5 [7][$}:. FINAL AIR CLEARANCE SAMPLING REQUIREMENTS apply to projects involving 
6 more than 160 square feet or 260 linear feet of asbestos-containing material. Before a 
7 containment around such an area is removed, the person(s), contractor or facility 
8 owner/operator perfonning the abatement shall document that the air inside the 
9 containment has no more than 0.01 fibers per cubic centimeter of air. The air sample(s) 

10 collected shall not exceed 0.01 fibers per cubic centimeter of air. The Authority may grant 
11 a waiver to this section or exceptions to the following requirements upon written request. 
12 
13 A. The air clearance samples shall be performed and analyzed by a party who is National 
14 Institute of Occupational Safety and Health (NIOSH) 582, or equivalent, certified and 
15 financially independent from the person(s) conducting the asbestos abatement project. 
16 
17 B. Before final air clearance sampling is performed the following shall be completed: 
18 
19 (1) All visible asbestos-containing debris shall be removed according to the requirements 
20 ofthis section; 
'11 
22 (2) The air and surfaces within the containment shall be sprayed with an encapsulant; 
23 
24 (3) Air sampling may commence when the encapsulant has settled sufficiently so that the 
25 filter of the sample is not clogged by airborne encapsulant; 
26 
27 ( 4) Air filtration units shall remain on during the air monitoring period. 
28 
29 C. Air clearance sampling inside containment areas shall be aggressive and comply with the 
30 following procedures: 
31 
32 (1) Immediately prior to starting the sampling pumps, direct exhaust from a minimum one 
33 horse power forced air blower against all walls, ceilings, floors, ledges, and other 
34 surfaces in the containment. 
35 
36 (2) Then place stationary fans in locations which will not interfere with air monitoring 
37 equipment and directed toward the ceiling. Use one fan per 10,000 cubic feet of 
38 room space. 
39 
40 
41 
42 
i3 
44 
45 

(3) Start sampling pumps and sample an adequate volume of air to detect concentrations 
of 0.01 fibers per cubic centimeter according to the U.S. National Institute of 
Occupational Safety and Health, (NIOSH) 7400 method. 

(4) When sampling is completed tum off the pump and then the fan(s). 
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1 (5) As an alternative to meeting the requirements of(!) through (4) of this sub-section, 
2 air clearance sample analysis may be performed according to Transmission Electron 
3 Microscopy Analytical Methods prescribed by 40 CFR 763.99, Appendix A to 
4 Subpart E. 
5 
6 D. The persons(s) performing asbestos abatement projects requiring air clearance 
7 sampling shall submit to the Authority[;] clearance results within ifiil}!(30j days after 
8 the monitoring procedures were performed. 
9 

10 [SJ1g. 111:111,m WORK PRACTICES AND ENGINEERING CONTROLS employed for 
11 asbestos abatement projects by contractors and/or workers who are not otherwise subject 
12 to the requirements of the Oregon Department of Insurance and Finance, [Accident 
13 Pt e 1 en ti on _Di 1 ision]~r~g~fi!!illi9.YP~t(\l!)~JiSJi!f~tM·gfi@:i[fil~!)I[~jl~jgp, shall complL~i.!~ 
14 the subsections of OAR Chapter 437, Division 3, "Construction" (29 CFR 1926.!lWQWfg} 
15 [SS Appendix G]) which limit the release of asbestos-containing materials or exposure of 
16 other persons. As used in this subsection the term "employer" shall mean the operator of 
17 the asbestos abatement project, and the term "employee" shall mean any other person. 
18 
19 [9]~~. §g:Rll'lJlli~I!l~IJ.llJ.li~I! The following apply to spraying operations: 
20 
'll A. No person shall cause to be discharged into the atmosphere any visible emissions from any 

2 spray-on application of materials containing more than one percent ( 1 % ) asbestos on a dry 
23 weight basis used to insulate or fireproof equipli-ient or machinery, except as provided in 
24 subsection [9]\l~ of this section. Spray-on materials used to insulate or fireproof buildings, 
25 structures, pipes, and conduits shall contain less than one percent (1%) asbestos on a dry 
26 weight basis. In the case of any city or area of local jurisdiction having ordinances or 
27 regulations for spray application materials more stringent than those in this section, the 
28 provisions of such ordinances or regulations shall apply. 
29 
30 B. [Twenty days befote any] i person ?1•ngi!9. spray[s] asbestos materials to insulate, 
31 fireproof, cover or coat buildings, structures, pipes, conduits, equipment, or machinery 
32 shall notify the Authority in writing l\~J1fY::~~~li~\ll before the spraying operation begins. 
33 The notification shall contain the following information: 
34 
35 (1) Name and address of person intending to conduct the spraying operation; 
36 
37 (2) Address or location of the spraying operation; 
38 
39 (3) Name and address of the owner of the facility being sprayed. 
40 
41 C. The spray-on application of materials in which the asbestos fibers are encapsulated with a 
42 bituminous or resinous binder during spraying and which are not friable after drying is 
'3 exempted from the requirements of [subsections] pll:li~ [tB;] A and B of this [mle] 
44 ~!l'l~~~~!i. ··········· 
45 
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1 [tB]'j:~. QRJ.ilfiliS:!@IJEJ~{!fj Rather than meet the no visible emissions requirements 
2 of 43~015-1 and 3, owners and operators may elect to use methods specified in section 
3 [ttJ!!:~, below. · 
4 
5 [tt]l'~[. BBtf~{!f{ All persons electing to use air cleaning methods rather than comply 
6 with the no visible emission requirements must meet all provisions of this section: 
7 
8 A. Fabric filter collection devices must be used, except as provided in subsections B and C of 
9 this section. Such devices must be operated at a pressure drop of no more than four ( 4) 

10 inches (10.16 cm) water gauge as measured across the filter fabric. The air flow 
11 permeability, as determined by ASTM Method 0737-75, must not exceed 30 ft. 3/min./ft.2 

12 (9 m3/min./m2
) for woven fabrics or 35 ft.3/min./ft.2 (11 m3/min./m2

) for felted fabrics with 
13 the exception that airflow permeability of 40 ft. 3/min/ft.2 (12 m3/min./m2

) for woven and 
14 45 ft.3/min./ft.2 (14 m3/min./m2) for felted fabrics shall be allowed for filtering air emissions 
15 from asbestos ore dryers. Each square yard of felted fabric must weigh at least 14 ounces 
l6 (475 grams/square meter) and be at least one-sixteenth 1/16 inch (1.6 mm) thick 
17 throughout. Any synthetic fabrics used must not contain fill yam other than that which is 
18 spun. 
19 
20 B. The Authority may authorize the use of wet collectors designed to operate with a unit 
'11 contacting energy of at least forty (40) inches (10.16 cm) of water gauge pressure when 
L2 the use of fabric filters creates a fire or explosion hazard, as determined by the local fire 
23 department. 
24 
25 C. The Authority may authorize the use of filtering equipment other than that described in 
26 [ snbscctions JP.D. A and [€]~ of this §.Qq~section if such filtering equipment is satisfactorily 
27 demonstrated and certified to provide filtering efficiency of at least 99.97 percent for 
28 particles 0.3 microns or greater. 
29 
30 D. All air cleaning devices authorized by this section must be properly installed, operated, and 
31 maintained. Devices to bypass the air cleaning equipment may be used only during upset 
32 and emergency conditions, and then only for such time as is necessary to shut down the 
33 operation generating the particulate asbestos-containing material. 
34 
35 E. All persons operating any existing source using air cleaning devices shall, within ninety (90) 
36 days of the effective date of these rules provide the following information to the Authority: 
37 
38 ( 1) A description of the emission control equipment used for each process. 
39 
40 (2) If a fabric is utilized, the following information shall be reported: 
41 
42 (a) The pressure drop across the fabric filter in inches water gauge and the airflow 
13 permeability in ft.3/min./ft.2 (m3/min./m2

). 

44 
45 (b) For woven fabrics, indicate whether the fill yam is spun or not spun. 
46 
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1 ( c) For felted fabrics, the density in ounces/yard3 (gms/m3
) and the minimum 

2 thickness in inches (centimeters). 
3 
4 (3) !fa wet collector is used the unit contact energy shall be reported in terms ofinches 
5 of pressure, water gauge. 
6 
7 F. For fabric filter collection systems installed after January 10, 1989, provide for easy 
8 inspection for faulty bags. 
9 

10 [tt]!(p. £811@.iJi,f{fll No person using commercial asbestos shall cause to be discharged into 
11 the atmosphere any visible emissions including fugitive emissions except as provided in 43-
12 015-[ttl~)f; from any fabricating operations including, but not limited to, the following: 
13 
14 A. The fabrication of cement building products. 
15 
16 B. The fabrication offiiction products, except those operations that primarily install asbestos 
17 friction materials on motor vehicles. 
18 
19 C. The fabrication of cement or silicate board for ventilation hoods; ovens; electrical panels; 
20 laboratory furniture; bulkheads, partitions and ceilings for marine construction; and flow 
21 control devices for the molten metal industry. 
22 
23 D. Unless receiving prior approval from the authority, persons subject to this section shall: 
24 
25 (1) Monitor each potential source of asbestos emissions from any part of the fabricating 
26 facility, including air cleaning devices, process equipment for material processing and 
27 handling, at least once each day, during daylight hours, for visible emissions to the 
28 outside air during periods of operations. The monitoring shall be by visual 
29 observation of at least ilfil~l 5} seconds duration per source of emissions. 
30 
31 (2) Inspect each air cleaning device at least once each week for proper operation and for 
32 changes that signal the potential for malfunctions[;] includingJ to the maximum extent 
33 possible without dismantling other than opening the device, the presence of tears, 
34 holes, and abrasions in filter bags and for dust deposits on the clean side of bags. For 
35 air cleaning devices that cannot be inspected on a weekly basis according to this 
36 subsection, submit to the Authority, revise as necessary, and implement a written 
37 maintenance plan to include, at a minimum, the following: 
38 
39 (a) Maintenance schedulqj~~ 
40 
41 (b) Record keeping plan$. 
42 
43 (3) Maintain records of the results of visible emission monitoring and air cleaning device 
44 inspections using a format approved by the Authority which includes the following: 
45 
46 (a) Date and time of each inspectio~ 
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(b) Presence or absence of visible emissions! 

·27-

(c) Condition of fabric filters, including presence of any tears, holes, ·and abrasionsi 

( d) Presence of dust deposits on clean side of fabric filtersf 

(e) Brief description of corrective actions taken, including date and timeff'41J 

(f) Daily hours of operation for each air cleaning devicej 

( 4) Furnish upon request and make available at the affected facility during normal 
working hours for inspection by the Authority, all records required under this 
subsection. 

(5) Retain a copy of all monitoring and inspection records for at least two if years. 

(6) Submit a copy of the visible emission monitoring records to the Authority quarterly. 
The quarterly report shall be postmarked by the tm~!i:Ji30th~ day following the end 
of the calendar quarter. 

lfB,'Bli Molded insulating materials which are friable and wet-applied insulating 
materials which are fiiable after drying, installed .after l9Jgl;!lfiJg));j(i[f~®J the effective date 
of these regulations, shall contain no commercial asbestos. The provisions of this 
subsection do not apply to insulating materials which are spray applied; such materials are 
regulated under sub~ection [ te][l~l of this section. 

1;.:w fl! ... ~lli-11Bllll•llfi!; 
owner or operator of any source covered under the provisions of43-015-[3, 6, 9 01 12]!'. 
mf!l]fi, or any other source of friable asbestos-containing waste material shall meet 
the following standards: 

A There shall be no visible emissions to the atmosphere, except as provided in 43-015-
[9)~1. during the collection, processing, including incineration, packaging, 
transporting, . or deposition of any asbestos-containing waste material which is 
generated by such source. 

B. All asbestos-containing waste materials shall be adequately wetted to ensure that they 
remain wet until disposed of, fthent ii: 

(1) Persons [intwding to] dispos[ e J!f1S of asbestos-containing waste material shall 
notify the landfill operator of the type and volume of the i.B!#§:l'al.iR 
waste material and obtain the approval of the landfill operator prior to bringing 
the '"~f\'W~'"''.T''''"t'®'illW" waste to the dis osal site. !l§J~i!!oQg!;,QfLIW'!W8 P 

(2) Proces~« into nonfiiable pellets or other shapes; or 
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(3) Packaged in leak-tight containers such as two plastic bags with a minimum [of] 
thickness of 6 miJ.I. or fiber or metal drum. Containers are to be labeled as 
follows: 

(a) The name of the g~g~t\li~ wast~ generator and the location at which the 
~lJl~t~~ waste was generated; and 

(b) A warning label that states: 

DANGER 
Contains Asbestos Fibers 

Avoid Creating Dust 
Cancer and Lung Disease Hazard 

Avoid Breathing Airborne 
Asbestos Fibers 

(4) Vacuum trucks approved by the Authority may deliver asbestos-containing slurries 
directly to the authorized disposal site. 

(5) Nonfriable asbestos, such as asbestos cement siding, shall be covered when 
transported. 

( 6) The waste transporter shall immediately notify the landfill operator upon arrival of the 
i~.§j[{qfi~l\f.Bn~ waste material at the disposal site. Off-loading of asbestos
containing waste shall be done under the direction and supervision of the landfill 
operator. 

(7) Off-loading of asbestos-containing waste material shall occur at the immediate 
location where the @.a§.!~!1/ltl\l.ffiffig waste is to be buried. 

(8) Off-loading of asbestos-containing waste material shall be accomplished in a manner 
that prevents the leak-tight transfer containers from rupturing and prevents visible 
emissions to the air. 

C. Where the asbestos-containing materials are not removed from a facility prior to demolition 
as described in 43-015-[6WJ'l~If; they shall be adequately wetted at all times after 
demolition and kept wet during handling and loading for transport to a disposal site. Such 
asbestos-containing waste materials shall be transported in lined and covered containers for 
bulk disposal. 

D. The interim storage of asbestos-containing waste material shall protect the ~~fl!$\lj~f 
gp#JlQB waste from dispersal into the environment and provide physical security from 
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1 tampering by unauthorized persons. The interim storage of asbestos-containing waste 
2 material is the sole responsibility of the contractor, owner or operator performing the 
3 asbestos abatement project. · 
4 
5 E. All asbestos-containing waste material shall be deposited as soon as possible by the waste 
6 generator at: 
7 
8 (1) t\!1.!![l\1;~~~§~3~~nlfllin~ waste disposal site authorized by the Department and 
9 operated in accordance with the provisions of this rule; or 

10 
11 (2) A Department approved site that converts asbestos-containing waste material into 
12 non-asbestos (asbestos free) material according to the provisions of [40 CFR 61.155) 
13 mmi~~~f~®.~$§W~ Standard for Operations that convert asbestos-containing waste 
14 material into non-asbestos (asbestos free) material. 
15 
16 [F. Pczsons disposing ofasbcstos-co11tait1i11g waste 111atc1ial sl1all 11otify tl1e landfill opc1ato1 
17 of the type and volu111c of the waste 111atc1ial and obtain the appto\lal of the landfill 
18 opc1ato1 prior to b1i11:ging the waste to the disposal site.] 
19 
20 [6] Jt. For each !il'~~gfilmllmg waste shipment, the following information shall be recorded 
"1 on an Authority form: 
"2 
23 (1) The name, address, and telephone number of the waste generator; 
24 
25 (2) The number and type of asbestos-containing waste material containers and volume in 
26 cubic yards; 
27 
28 (3) A certification that the contents of this consignment are carefully and accurately 
29 described by the proper shipping name and are classified, packed, marked, and 
30 labeled, and are in all respects in proper condition for transport by highways 
31 according to applicable regulations; 
32 
33 ( 4) The date transported; 
34 
35 (5) The name, address, and telephone number of the transporter(s); 
36 
37 (6) The name and telephone number of the disposal site operator; 
38 
39 
40 
41 
42 

3 
44 
45 
46 

(7) The name and address or location of the waste disposal site; 

(8) The quantity of the asbestos-containing waste material in cubic yards; 

(9) The presence of improperly enclosed or uncovered ln~~1§~19nl!fll~~ waste, or any 
asbestos-containing waste material not sealed in leak-tight containers; and 

(10) The date asbestos-containing waste is received at the disposal site. 
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1 [H] !. For the transportation of asbestos-containing waste material, the waste generator shall: 
2 
3 (1) Maintain the waste shipment records and ensure that all the information requested on 
4 the Authority form regarding waste generation and transportation has ·been 
5 supplied[7]~ 
6 
7 (2) Limit access into loading and unloading area to authorized personnel[ 7 J!\14.'(I 
8 
9 (3) Mark vehicles, while loading and unloading asbestos-containing waste, with signs (20 

10 in. X 14 in.) that state: 
11 
12 DANGER 
13 ASBESTOS DUST HAZARD 
14 CANCER AND LUNG DISEASE HAZARD 
15 Authorized Personnel Only 
16 
17 Alternatively, language that conforms to the requirements of29 CFR 19[10.1001 
18 ('r/lf88)]ggj:~i~J'.{,lg)&y~~q1/9Zl~l may be used. 
19 
20 [I] [J. The waste transporter shall: 
21 
22 (1) Immediately notify the landfill operator upon arrival of the ~~l'f,g~;\,1~D.g waste 
23 at the disposal site[ 7 ]~- · · 
24 
25 (2) Provide a copy of the waste shipment record to the disposal site owners or operators 
26 when the asbestos-containing waste material is delivered to the disposal site. 
27 
28 [fl 1. After initial transport of asbestos-containing waste material, the waste generator shall: 
29 
30 ( 1) Receive a copy of the completed waste shipment record within tmRimI\3 sj days, 
31 or determine the status of the jf~~l{Q:~§.gil:~IB waste shipment. A completed 
32 waste shipment record will include the signature of the owner or operator of the 
33 designated disposal site. 
34 
35 (2) Have a copy of the completed waste shipment record within lfll¥%14SJ days, or 
36 submit to the Authority[!J a written report including: 
37 
38 (a) A copy of the waste shipment record for which a confirmation of delivery was 
39 not received; and 
40 
41 (b) A cover letter signed by the waste generator explaining the efforts taken to 
42 locate the asbestosfl!P,Bg waste shipment and the results of those efforts. 
43 
44 (3) Keep waste shipment records, including a copy signed by the owner or operator of 
45 the designated waste disposal site, for at least three (3) years. Make all disposal 
46 records available upon request to the Authority. For an asbestos abatement project 
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conducted by a contractor licensed under OAR 340-33-040, the records shall be 
retained by the licensed contractor. For any other asbestos abatement project, the 
records shall be retained by the facility owner. 

Each owner or operator of an active asbestos-containing waste disposal site shall, for all 
asbestos-containing waste material received, meet the following standards: 

(1) Ensure that off-loading of asbestos-containing waste material is done under the 
direction and supervision of the landfill operator or [their] authorized agent and 
accomplished in a manner that prevents the leak-tight transfer containers from 
rupturing and prevents visible emissions to the air. 

(2) Ensure that off-loading of asbestos-containing waste material occurs at the immediate 

~~c~~o:;;~:~~~e!~ilitiii\{c~f§.0::s~:~~!:~e~e~~:~tc~~~~~c~c::~ 
9, below. 

(3) Maintain waste shipment records and ensure that all information requested on the 
Authority form regarding l~~~lQ~~ti!l!I!ll.Jlg waste disposal has been supplied. 

(4) Retain a copy of waste shipment records for at least three (3) years. 

(5) Immediately notify the Authority by telephone, followed by a written report to the 
Authority the following working day, of the presence of improperly enclosed or 
uncovered g~\1;[cy~f~fit•g waste. Submit a copy of the waste shipment record 
along with the report. The disposal site operator shall not knowingly accept 
improperly prepared asbestos-containing waste material. 

(6) As soon as possible and no longer than !!l!nl\:'{30j days after receipt of the 11~§\u~B 
~~~~~{!fjjg waste, send a copy of the signed waste shipment record to the waste 
generator. 

(7) Upon discovering a discrepancy between the quantity of i~\11:\l~~Pnt~mg waste 
designated on the waste shipment records and the quantity actually received, attempt 
to reconcile the discrepancy with the waste generator. Report in writing to the 
Authority within [thc]m\~fii(~lS[th]j day§ ~~~,~~~~i.".}!:!¥..!~~ e~\1;!§~.i.§9'6.tl!li~g 
waste an discre an between the uantit of asbestOsAl:loiiW:filif waste desi ated Y P cy q Y w • wg gn 
on the waste shipment records and the quantity actually received which cannot be 
reconciled between the waste generator and the waste disposal site. Describe the 
discrepancy and attempts to reconcile it, and submit a copy of the waste shipment 
record along with the report. Identify the Authority assigned asbestos abatement 
project number in the discrepancy report. 

(8) Select the -~~~t§ij(ijjjjj!jg waste burial site in an area of minimal work activity 
that is not subject to future excavation. 
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(9) 

(10) 

Cover all asbestos-containing waste material deposited at the disposal site with at 
least tw~lM~i,~12). inches of soil or six{§j inches of soil plus tvf~l¥§1~ 12) inches of other 
waste before compacting equipment runs over it} but not later than the end of the 
operating day. 

Maintain, until closure, record of the location, depth and area, and quantity in cubic 
yards of asbestos-containing waste material within the disposal site on a map or 
diagram of the disposal area. 

Excavation or disturbance of asbestos-containing waste material[;] that has been deposited 
at a waste disposal site and is covered[;] shall be considered an asbestos abatement project. 
The notification for any such project shall be submitted as specified in 43-015-[5]~ but 
modified as follows: 

(1) Submit the project notification and project notification fee to the Authority at least 
ll;!~~ffi{~i(4S~ days before beginning any excavation or disturbance of asbestos
containing waste disposal site. 

21 (3) ~'g~~'§~1!!¢. [P]p1ocedures to be used to control emissions during the excavation, 
22 storage, transport and ultimate disposal of the excavated asbestos-containing waste 
23 material. If deemed necessary, the Authority may require changes in the emission 
24 control procedures to be used. 
25 
26 ( 4) ~Mg~'IfJ.!~ [b ]\ocation of any temporary storage site and the final disposal site. 
27 
28 [M] :fi. Upon closure of an active asbestos-containing waste disposal sitei' each owner or operator 
29 shall: 
30 
31 (1) Comply with all the provisions for inactive asbestos-containing waste disposal sites; 
32 
33 (2) Submit to the Authority a copy of records of asbestos\i~l\~~flll6! waste disposal 
34 locations and quantities; !mi.I 
35 
36 (3) Furnish upon request, and make available during normal business hours for inspection 
37 by the Authority, all records required under this section. 
38 
39 [NJ \W. The owner or operator of an inactive asbestos-containing waste disposal site shall meet the 
40 following standards: 
41 
42 (1) [IJ)tjnsure that a cover of at least two (~). feet of soil or one ~'j)'.) foot of soil plus one 
43 el.:) foot of other waste be maintained. 
44 
45 (2) Grow and maintain a cover of vegetation on the area to prevent erosion of the non-
46 asbestos-containing cover of soil or other waste materials! or in desert areas where 
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1 vegetation would be difficult to maintain, a layer of at least three ~~~ inches of well 
2 graded, non-asbestos crushed rock may be placed and maintained on top of the final 
3 cover instead of vegetation. ' 
4 
5 (3) For inactive waste disposal sites for asbestos-containing tailings, a resinous or 
6 petroleum-based dust suppression agent that effectively binds dust to control surface 
7 air emissions may be used and maintained to achieve the requirements of(l) [&]~~~ 
8 (2) of this sub-section, provided prior written approval of the Authority is obtained. 
9 

1 O (4) Excavation or disturbance at any inactive asbestos-containing waste disposal site shall 
11 be considered an asbestos abatement project. The notification for any such project 
12 shall be submitted as specified in 43-015-[5]p, but modified as follows: 
13 
14 (a) Submit the project notification and project notification fee to the Authority at 
15 least (qHfit:fill{45~ days before beginning any excavation or disturbance of an 
16 inactive asbestos-containing waste disposal site. 
17 
18 (b) ll'i!Mttfm~j[RJ(eason for disturbing the !!l~~\'g~~m!fill!g waste. 
19 
20 ( c) ~g$8Q]~'.j;\l~\[i[P]procedures to be used to control emissions during the 
21 excavation, storage, transport and ultimate disposal of the excavated asbestos-
22 containing waste material. If deemed necessary, the Authority may require 
23 changes in the emission control procedures to be used. 
24 
25 ( d) §fllllt~§:'[I:;]jocation of any temporary storage site and the final disposal site. 
26 
27 (5) Within ~!1Ylj(({60~ days of a site becoming inactive, request in writing that the 
28 Commission issue an environmental hazard notice for the site. This environmental 
29 hazard notice will in perpetuity notify any potential purchaser of the property that: 
30 
31 (a) The land has been used for the disposal of asbestos-containing waste material; 
32 [and] 
33 
34 (b) T[hat-t]he survey plot and record of the location and quantity of asbestos-
35 containing waste disposed of within the disposal site) required for active asbestos 
36 disposal sites{ have been filed with the Authority; and 
37 
38 (c) The site is subject to Title 43. 
39 
40 [0] :t![. Rather than meet these requirements, an owner or operator may elect to use and alternative 
41 disposal method which has received prior approval by the Authority in writing. 
42 
~3 [15. Open sto1agc 01 open accu111ulation of fiiaUle asbestos-containing 111atc1ial 01 asbcstos-
44 containing waste matc1ial is ptohibitcd.](/t is proposed to add this prohibition to each of the 
45 affected sections within the rule.) 
46 
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1 [16. Atay waste which contains 11on-f1iable asbestos-containing 111atc1ial a:nd which is not subject to 
2 sabsection 13 of this tUle shall be handled and disposed of using methods that wil! pr event the 
3 release of airborne asbestos-containing material.] (It is proposed to move this to 8.D.) 
4 
5 [17. Any materials within a container which displays an asbestos hazard warning, shall be subject to 
6 all applicable tUles and regulations pertaining to the storage and disposal of asbestos-containing 
7 waste materials. ] (It is proposed to move this to 1 O.M) 
8 
9 Section 43-020 Emission Standard for Bezyllium 

10 
11 The emission standard for Beryllium, 40 CFR, Part 61, Section 61.30 through 61.34 as last amended 
12 on November 7, 1985, is adopted by reference and made a part of these rules. A copy of this 
13 emission standard is on file at the Lane Regional Air Pollution Authority. 
14 
15 Section 43-025 Emission Standard for Bezyllium Rocket Motor Firing 
16 
17 The emission standard for Beryllium Rocket Motor Firing, 40 CFR, Part 61, Section 61.40 through 
18 61.44 as last amended on November 7, 1985, is adopted by reference and made a part of these rules. 
19 A copy of this emission standard is on file at the Lane Regional Air Pollution Authority. 
20 
21 Section 43-030 Emission Standard for Mercuzy 
22 
23 The emission standard for Mercury, 40 CFR, Part 61, Section 61.50 through 61.55 as last amended 
24 on November 7, 1985, is adopted by reference and made a part of these rules. A copy of this 
25 emission standard is on file at the Lane Regional Air Pollution Authority. 
26 
27 Section 43-035 Work Practice Standard for Radon 222 Emissions from Underground Uranium 
28 ~ 
29 
30 The work practice standard for Radon 222 Emissions from Active Underground Uranium Mines, 40 
31 CFR, Part 61, Sections 61.20 through 61.28 as published in the Federal Register on April 17, 1985, 
32 is adopted by reference and made a part of these rules. The standard requires airtight bulkheads to 
33 prevent Radon 222 from escaping from abandoned parts of uranium mines that are extracting greater 
34 than 10,000 tons of ore per year, or will extract more than 100, 000 tons of ore during the life of the 
35 nune. 
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LRAP A Board of Directors Meeting 

October 20, 1998 

TO: Board of Directors 

FROM: Barbara Cole, Director 

SUBJ: Public Hearing on Proposed Revisions to Asbestos Rules (Title 43) 

This is the same staff report which was presented at the September 8 board meeting at which time 
the board authorized public hearing for October 20. The only parts of this report which have changed 
are the public notice and comment sections. 

Staff is proposing to amend LRAPA's rules regarding asbestos demolition and removal. This 
amendment process was originally begun in January of 1996, at which time an amendment proposal 
was sent to asbestos abatement contractors for comment. The process was interrupted for several 
months due to other priorities. The comments we received in 1996 were incorporated into a 
subsequent proposal which was, again, distributed to asbestos abatement contractors in January of 
1997. Comments received at that time were incorporated into the current proposal. DEQ has 
evaluated the current proposal to assure that LRAP A rules are at least as stringent as the 
corresponding state rules. 

BACKGROUND 

In order for Lane Regional Air Pollution Authority (LRAP A) to maintain its program authorization 
from the Environmental Quality Commission (Commission), Oregon statute requires the we must, 
among other things, ensure that the rules and standards by which LRAP A operates are at least as 
stringent as those of the Commission. 

The Commission rules governing asbestos demolition and removal have been changed several times 
to increase fees, to better define which projects are exempted from certain parts of the rule, and to 
include additional federal requirements to those sources subject to the federal Title V Operating 
Pennit Program. The amendment ofLRAP A rules has not kept pace with all of these changes. The 
revisions being proposed are necessary to keep LRAP A up-to-date with Commission rules and to 
allow us to maintain our authority over asbestos demolition and removal and Title V permitting 
activities. 
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1. These amendments include additional requirements for sources subject to the Title V Operating 
Pennit program. There are currently twenty Title V sources in Lane County. Some of these 
requirements are: 
A. A thorough inspection of the affected area for the presence or absence of asbestos

containing materials prior to doing any demolition or renovation; 

B. For demolition projects, only, certification that no asbestos-containing materials were 
found during the inspection; 

C. · Written notification, on a LRAP A form, of any demolition where !1Q asbestos-containing 
materials are found; and 

D. Submittal of a written notification, on a LRAP A form, for demolitions where asbestos
containing material are present. 

2. For all sources, the amendments exempt certain projects from many requirements as long as the 
exempt materials aren't burned, shattered, crumbled, pulverized or reduced to dust. 

3. The amendments require notice 5 (five) days prior to the beginning of a non-friable asbestos 
abatement project and 10 (ten) days prior to beginning a friable asbestos abatement project. 

4. The asbestos notification fee schedule is changed in include a $260 fee for annual notifications 
for friable asbestos abatement projects involving less than 40 linear feet or 80 square feet of 
asbestos removal. 

5. The asbestos notification fee schedule is changed to include a $3 5 notification fee for non-friable 
asbestos abatement projects, and a $350 annual notification fee for non-friable asbestos 
abatement projects performed at schools, colleges and facilities. 

6. The asbestos notification fee schedule is changed to include a $3 5 notification fee for asbestos 
abatement projects in residential buildings. 

7. The amendments remove references to non-friable asbestos-containing materials in the exempt 
projects section and instead states, "this exemption shall end whenever the materials are burned, 
shattered, crumbled, pulverized or reduced to dust." 

8. For annual notifications, the wording is changed to more closely resemble DEQ rules, and an 
additional sub-part (4) is added requiring that the annual notification include a list of asbestos 
abatement project scheduled or being conducted at the time of a request for annual notification 
(upon request by the Authority). 

9. The words, "small-scale asbestos abatement project" are replaced with, "project less than 40 
linear feet or 80 square feet" in several places in the rules. 
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11. Various house-keeping changes are also taken care of by this amendment. 

REVISIONS TO DRAFT AMENDMENTS SINCE ORIGINAL PROPOSAL WAS SENT OUT 

As with any rule, the more it is revised to try and provide flexibility to the regulated community and 
be more specific, the more complicated it becomes. LRAP A has tried to accommodate as many of 
the comments as possible and still maintain the stringency and fleX1bility needed. 

1. 1996 Changes 

A. Section 43-005 Definitions. The definition of"asbestos-containing material" is changed 
to read "more than'' 1 % asbestos by weight, instead of "at least" 1 %, for consistency with 
the state's definition. 

B. Section 43-005 Definitions. The definition of "major source" originally proposed is 
removed from this draft and replaced with reference to the state definition in OAR 340-28-
0llO. 

C. Subsection 43-015-4. Additional wording is added to clarify that this subsection applies 
only to the specific activities listed in the subsection. 

2. 1997 Changes 

A. Section 43-005. The definition of"small-scale asbestos abatement project" is removed. 
This is in response to DEQ concerns that use of this LRAP A term may be confused with 
the state's "small scale, short-duration renovating and maintenance activity." Some 
subparts of this subsection are retained and included in other subsections. 

B. Subsection 43-015-6.B and C. Amended to include provisions of sub-part A of above
referenced definition, concerning volume of asbestos-containing materials subject to annual 
notification requirements. 

C. Sub-parts B(3) and C(3) of 43-015-6. The words, "small-scale" changed to "applicable." 

3. 1998 Changes 

A. Section 43-005. A definition for "open accumulation" is added 

B. Section 43-015-3.D. Item I is added prohibiting open storage of friable asbestos
containing material or asbestos containing waste material. 
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D. Subsections 43-015-9.B and C are amended for annual notification for friable asbestos 
abatement projects involving less than 40 linear feet or 80 square feet, and for non-friable 
asbestos abatement projects performed at schools, colleges, and facilities where removal 
work is done by certified asbestos abatement workers. 

E. Existing subsection 43-015-5.E, prohibition of notification fees for residential buildings, 
is removed. 

DIFFERENCES BETWEEN LRAP A RULE AND DEQ RULE 

1. Section 43-015-5. LRAP A rules include the phrase, "or provides for the conduct," which DEQ 
chose to eliminate from its rules. LRAP A rules hold not only the person who conducts the 
asbestos abatement project, but also anyone who provides for that conduct, accountable for 
adhering to requirements of the rules. 

2. Section 43-015-7.2. DEQ rules do not include items (a) and (b) requiring minimization of 
particulate asbestos material, and requiring wetting of asbestos-containing material prior to 
removal and during handling, on projects involving mastics and roofing products fully 
encapsulated with a petroleum-based binder which are not hard, dry and brittle. 

3. 43-015-10.B. LRAPA requires the use ofa "Negative Pressure Enclosure''. The definition of 
Negative Pressure Enclosure fits within the definition of Negative Pressure Enclosure required 
by OR-OSHA. If an asbestos abatement contractor chose not to use the OR-OSHA required 
Negative Pressure Enclosure, LRAP A had no authority to require it. This rule allows LRAP A 
to require this precaution. 

4. 43-015-9.A(l)(a). The existing LRAPA rule prohibits a project notification fee for asbestos 
abatement projects in certain residential buildings. DEQ requires a $3 5. 00 notification fee for 
asbestos abatement projects conducted in residences. It is proposed that LRAP A include this 
fee, making this part of the rule the same as the DEQ rule. 

5 43-015-9. LRAPA project size categories and fees are different from DEQ's. LRAPA has 
fewer size categories and fees. 

6. 43-015-10.F. LRAPA requires that all asbestos abatement project areas be adequately cleaned 
at the conclusion of the project. DEQ requires this on projects larger than 160 square feet or 
260 linear feet. 

7. 43-015-10.G. LRAPA requires that while at the project site, all asbestos-containing waste be 
secured in a posted area or receptacle. DEQ rules do not require this. 

8. 43-015-10.H. LRAPA allows for requiring ambient air sampling where work practices other 
than those required by rule are being used. 
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9. 43-015-18.B(4). LRAPA may allow the use of vacuum trucks approved by LRAPA to deliver 
asbestos-containing slurries directly to the authorized disposal site. 

10. 43-015-7.B. LRAPA prohibits the open storage or open accumulation of friable asbestos
containing materials or asbestos-containing waste materials. 

11. 43-015-10.M. LRAPA requires that any materials (asbestos-containing or not) within a 
container that displays an asbestos hazard warning be subject to all rules and regulations 
pertaining to the storage and disposal of asbestos-containing waste materials. 

FISCAL AND ECONOMIC IMP ACT OF PROPOSED AMENDMENTS 

1. Industcy 

A The proposed amendments require 5-day notification for non-friable asbestos abatement 
projects and add fees for the notification. While this is required by DEQ' s rules, it has not 
been required by LRAP A. 

B. The proposed amendments add a $350 annual notification fee for non-friable asbestos 
abatement projects performed at schools, colleges, and facilities. 

C. The proposed amendments add a $260 annual notification fee for friable asbestos 
abatement projects involving less than 40 linear feet or 80 square feet of asbestos removal. 

D. The proposed amendments require a $35 notification fee for residential asbestos abatement 
projects. While DEQ' s rules already include such a fee, LRAP A's existing rule does not. 

E. Under the proposed amendments, Title V Operating Permit sources must do pre
demolition or renovation inspections of the area where the demolishing is going to occur, 
to determine the presence or absence of asbestos-containing materials. Written notification 
of the demolition is required regardless of whether asbestos-containing materials are or are 
not found. The notification if asbestos is not found must be in the form of certification that 
no asbestos is present (for demolition only). 

F. The proposed amendments include exemptions from notification and work practice 
requirements for specific non-friable asbestos abatement projects. The existing rules give 
broad exemptions for this type of activity; for example, the existing rules include an 
exemption for removal of non-friable asbestos-containing floor tile which is deleted in the 
proposed amendments. 

2. Mfu; 

A. Owners of residences who hire asbestos abatement contractors to abate asbestos in the 
residence will be required to pay a $35 notification fee. 
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B. Better funding ofLRAPA's asbestos abatement oversight program helps to maintain the 
current level of public health protection. 

3. LRAPA 

The additional fees included in the proposal will recover a greater percentage of the cost of 
operating the asbestos abatement oversight program. 

4. Other Government Agencies 

There is no direct impact on other government agencies. 

COMMENTS RECEIVED AND LRAP A RESPONSES 

Following is a summary of comments received and LRAPA's response to each. Copies of the 
correspondence received are attached for your reference. 

1. EWEB 

A. The definition of"asbestos abatement project" is vague and not defined elsewhere in the 
text. Does this definition refer to just friable asbestos-containing material or any material 
containing at least I% asbestos? 

Response: This definition refers to all friable and non-friable asbestos-containing material 
containing at least I% asbestos. This is in agreement with the DEQ definition. LRAP A 
will leave the language as proposed. 

B. The term "major source" as defined in Section 43-005 includes only HAPs emissions; while 
in Section 43-015-4, the term "major source" should include criteria pollutants, as well. 

Response: LRAPA agrees. However this definition of major source must stay in Section 
43-005 because it applies to all other HAPs regulated in Title 43. Therefore, the words 
"except as used in Section 43-015-4" have been included in the definition in 43-005. 
Section 43-015-4 presently defines where the definition of major source as used in that 
section can be found. 

C. Transite pipe and wallboard should be included in the exemptions for mastic and roofing 
products. 

Response: This would not be consistent with DEQ rules and would make LRAPA's rules 
less stringent that DEQ's. Therefore it must be left as is. 
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A. In the definition of "full-scale asbestos abatement project," there is reference made to 
Section 43-005-40; however, there is no such section. The reference should be removed. 

Response: LRAPA concurs and has changed the reference from 43-005-40 to 43-005. 

B. The phrase "not to exceed amounts greater than those which can be contained in a single 
glove bag" should be deleted from the definition of small-scale, short-duration renovation 
and maintenance activity. 

Response: This would not be consistent with the DEQ rules and would make LRAP A's 
rules less stringent than DEQ's. The definition of volume in 43-015-5.D sets a limit below 
which the work practices, notification and sampling requirements contained in 43-15-6 
through 10 do not apply. Many of these requirements still apply to small-scale, short
durationjobs. Therefore, LRAPA will leave the language as proposed. 

C. Why must a major source which is subject to the Title V permitting program notify LRAP A 
of a demolition project at their facility, even when there is not asbestos present in the 
structure to be demolished? 

Response: This is a requirement of the federal NESHAPs program in 40 CFR Part 63, 
Subpart M. All state and local air programs which wanted to receive delegation from EPA 
to implement the federal Title V program had to have the regulatory ability to enforce .all 
federal regulations at Title V facilities. This included Subpart M. Therefore, both LRAP A 
and the state of Oregon had to adopt Subpart M as it applies to Title V sources, and this 
section will remain as proposed. 

D. The intent of the phrase "or non-friable asbestos abatement project" in 43-015-6.A(l)(a) 
isn't clear. (This is 43-015-7.A(J)(a) in the current draft.) 

Response: This phrase is a stand-alone requirement. It doesn't modify the phrase "small
scale asbestos abatement project." The $35 fee is required for both. The language will 
remain as proposed. (The phrase "small-scale asbestos abatement project has been 
replaced with the phrase "less than 40 linear feet or 80 square feet of asbestos-containing 
material" in the current draft.) 

E. The addition of the word friable to the first sentence of Section 43-015-6.C is not 
consistent with the definition of asbestos abatement project and leaves non-friable 
abatement projects without direction. (This is 43-015-7.C in the current draft.) 

Response: This section only deals with annual notification for friable asbestos projects. 
There are other sections which provide direction to non-friable jobs. LRAP A will leave 
the language as proposed. 
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F. The frequency of progress reporting as found in 43-015-6.C(3) should be quarterly as in 
43-015-6.B(3), instead of monthly. (This is 43-015-7.C(3) and 7.B(3} in the current 
draft.) 

ReS.j)onse: The reporting frequency of quarterly is for facility owners who submit annual 
notification of small-scale jobs to be done at facilities which they own, while the monthly 
frequency is for contractors who submit annual notifications for work done at one or more 
facilities. It is LRAPA's beliefthat there should be a more frequent reporting done by 
contractors than facility owners; therefore, we will leave this section as proposed. 

G. DEQ charges a $200 annual fee for the types of asbestos abatement jobs found in 43-015-
6.C(5). Why is LRAPA charging $25 per job? (This is 43-015-7.C(5) in the current 
draft.) 

Response: The $200 annual fee is for owners of facilities who do small-scale asbestos 
abatement work at their own facilities. This is the same fee charged by LRAP A in 43-015-
6.B( 4). The $25 per job fee is charged to contractors who submit annual small-scale 
asbestos abatement notification for work done at one or more sites. The language will 
remain as proposed. (This is 43-015-7.B(4) in the current draft.) 

H. The intent of Section 43-015-6.D isn't clear. Does the $350 fee apply to all non-friable 
asbestos abatement projects? This appears to contradict Section 43-015-6.A(l)(a). (This 
is 43-015-7.D and 43-015-7.A(1)(a) in the current draft.) 

I. 

J. 

Response: The $3 50 per year fee applies to annual notifications for any size non-friable 
asbestos abatement project. The fee in 43-015-6.A(l)(a) applies to all other non-friable 
asbestos abatement projects. LRAP A will leave the language as proposed. 

The removal of the word "not" from the last sentence of Section 43-015-6.F appears to 
make this section contradictory. 

Response: This section says that no notification~ is required for the types of residential 
buildings listed in the section, but notification is required as per other sections. Therefore, 
the language will remain as proposed. 

For the sake of clarity, section 430-015-17 should be moved to between section 43-015-5 
and 6. 

Response: LRAP A disagrees. The section will remain as is. 

K. The rules as proposed are difficult to read and understand. Rule adoption should be 
postponed so that the amendments may be rewritten to: make them as succinct as possible; 
restructure them to put related topics in the same sections; and remove overly burdensome 
requirements which don't protect human health and the environment. 
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Response: LRAP A is revising these rules for several reasons: to make our rule conform 
with the DEQ rule; to accept delegation of certain parts of the federal NESHAPs rule in 
order to have authority to implement the Title V operating permit program; and to provide 
clarification on some requirements. Therefore, the form of many of these changes is 
beyond our control. 

3. PBS Environmental 

In order to facilitate faster job starts in third-party situations where a contractor must be hired, 
LRAP A rules should include provision to allow the notification to be accepted and the 10-day 
clock to start upon filing of specific, necessary, project-related information, as determined by 
the Authority, and payment of the appropriate fees, with additional contractor-specific 
information being required only prior to the beginning of abatement. 

Response: The current rules do allow for this. LRAP A has encountered some problems in these 
situations, where there is miscommunication between the building owner and the contractor, and 
the contractor operates in a different manner than what is specified in the notice. For this 
reason, LRAP A prefers to have the abatement contractor file the notification, even if it delays 
receipt of notice until close to the projected start date. LRAP A will waive the 10-day notice 
in emergency situations. Therefore, the rule will remain as is. 

4. ECS/Wagner Environmental 

The definitions of"asbestos-containing material" and "nonfriable asbestos-containing material" 
contain different wording for the volume, both "at least 1%" and "more than 1%." For 
consistency, definitions in 43-005 should all read, "more than one percent (1%) asbestos as 
defined by weight." 

Response: LRAP A concurs, and this change has been made in the current draft. 

1. Jerry Ritter 

The requirement that notification, on a proper form, be made of any demolition where no 
asbestos-containing materials are found is onerous, unnecessary and unreasonable. 

Response: This requirement applies only to major sources, as defined by OAR 340-28-0110 
(Title V sources). Even for Title V sources, this section only applies to those activities that fit 
the definition of demolition--basically "wrecking or removal of load-supporting structural 
members and related activities, and intentional burning." This section is the same as DEQ's rule. 
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LRAP A's use of the term "small-scale asbestos abatement project" may be confused with 
"small-scale, short-duration renovating and maintenance activity." 

Response: Reference to "small-scale asbestos abatement projects" is removed from the 
proposed amendments. 

3. Gregory Green, Oregon DEQ 

Section 43-015-7.A(l)(b) contains a phrasing error and should be changed for clarity. 

Response: LRAP A agrees, and the change is made in the current draft. 

1. Chuck Gottfried of PBS Environmental in Eugene: 

A. Subsection 43-015-6.A requires that the owner or operator of a major emission source 
inspect renovation and demolition projects prior to these projects commencing. The rule 
does not specify qualifications for the inspector. The rule should require an AIIERA 
accredited inspector to provide greater assurance that all asbestos-containing materials are 
located and that workers and the public are not inadvertently exposed to asbestos. This 
would also decrease the owner's liability and risk for OSHA and LRAPA enforcement 
actions. 

Response: 

40 CFR, Part 61, Subpart M, National Emission Standard for Asbestos, is the foundation 
on which LRAPA Title 43, Section 43-015-6 is based. Section 61.145 of the CFR 
(standard for demolition and renovation) requires, for the purpose of determining which 
section(s) of Subpart M apply to the owner or operator ofa renovation or demolition, prior 
to commencement of the demolition or renovation, that the owner or operator "thoroughly 
inspect the affected facility which the demolition or renovation operation will occur for the 
presence of asbestos, ... ". 

There are no particular qualifications required for anyone "thoroughly inspecting" the 
facility. The burden is placed on the owner or operator to determine which section(s) of 
Subpart M apply. The owner or operator may use anyone, of any qualifications, since the 
rule applies to them (the owner or operator). It is left to the owner or operator's discretion 
to use whatever level of expertise they are confident with to do the inspection, understand
ing that the owner or operator is the one who has to certify compliance with all federal, 
state, and local regulations, as required in the Title V Operating Permit. 

LRAP A has chosen, as has DEQ, to allow the owner the flexibility of choosing whomever 
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they desire to "thoroughly inspect". LRAP A concurs that the owner or operator should 
use a knowledgeable, preferably certified, inspector. 

B. Subsection 43-015-6.B requires the source to submit a detailed demolition plan, no less 
than 10 days prior to activities, for project which do not contain asbestos. This will require 
monitoring and tracking by the Authority and could result in enforcement actions if a 
source does not adhere precisely to the schedule or modifies the schedule without 
providing follow-up notification of the change in writing to LRAP A. An adequate, 
qualified survey and report of demolition/renovation areas, filed on the Authority form, 
could remove the need for the Authority to monitor and track every major demolition 
project with no asbestos. Mr. Gottfried acknowledges that this rule is the same as the 
DEQ rule but believes that an adequate thorough survey and report by an accredited 
inspector would meet the requirement that LRAP A rules be no less restrictive than DEQ' s 
but would eliminate the bureaucracy of the current state rule. Mr. Gottfried also notes that 
the rule does not include a fee for this tracking requirement, thus placing further strain on 
an already busy agency staff; and it also increases the cost to business for the time to 
generate and track the notification paperwork and ensure compliance. 

Response: 

LRAP A has been delegated the responsibility of implementing the Title V Operating Permit 
program in Lane County. The Title V Operating Permit requires that anyone subject to the 
Title V Operating program be in compliance with all federal, state, and local regulations. 
The CFR cited above in response number 1 to Mr. Gottfried's comments is the origin of 
the notification requirements. To be in compliance with their Title V Operating Permit, the 
owner or operator of a Title V source would have to submit the required notice to 
someone (EPA), if it were not already required by LRAP A. As proposed, the source will 
be in compliance with the notification requirements of the CFR by notifying LRAPA as 
required in Section 43-015-6. Furthermore, in order to adopt an alternative to a mandatory 
federal and state Title V requirement, LRAP A would have to demonstrate to the 
satisfaction of the Oregon Environmental Quality Commission and the U. S. EPA that the 

·proposed alternative is at least as strict as the state rule. The application of this 
requirement is limited to major demolition projects at Title V facilities. 

2. Dave Nordberg, DEQ, Portland. 

A. The definition of "small-scale, short-duration activity" should be revised to include the 
following: 

F. Minor repairs to damaged thermal system insulation which does not require removal; 

G. Repairs to asbestos-containing wallboard; 

H. Repairs involving encapsulation, enclosure, or removal of small amounts of friable 
asbestos-containing material in the performance of emergency or routine maintenance 
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activity and not intended solely as asbestos abatement. Such work may not exceed 
amounts greater than those which can be contained in a single prefabricated mini
enclosure. Such an enclosure shall conform spatially and geometrically to the 
localized work area, in order to perform its intended containment function. 

Response: 

LRAP A agrees, and this language has been added to the current draft amendments. 

B. On page 13, subpart 43-015-7.A refers to, "B, C and D below" and should be, "(l), (2), 
(3) and ( 4) below." 

Response· 

LRAP A agrees, and this correction has been made to the current draft amendments. 

C. On page 22, subpart 43-015-10.M, the word "storage" is misspelled. 

Response: 

LRAP A agrees, and this correction has been made to the current draft amendments. 

As with any rule, the more it is revised to try and provide flexibility to the regulated community and 
be more specific, the more complicated it becomes. LRAP A has tried to accommodate as many of 
the comments as possible and still maintain the stringency and flexibility needed. We propose to issue 
the proposed rule with the changes discussed in the above answers to comments. 

PUBLIC COMMENT PROCESS 

An updated proposal was sent out August 3 to asbestos abatement contractors, all LRAP A permitted 
sources, DEQ, EPA, and other interested or affected agencies and persons. The notice included our 
projected schedule for public hearing and adoption and requested comments as early as possible so 
that they could be included in the proposal that actually went out on public notice prior to the 
hearing. The proposal was also presented to the LRAP A Advisory Committee and discussed at two 
separate meetings. The committee had no recommendations regarding this proposal. 

The asbestos rules are not included in the Oregon's State Implementation Plan. Consequently, 
although the EQC must approve the rules following adoption by the LRAP A Board of Directors, it 
is not necessary to hold a joint LRAP A/EQC hearing or to publish notice of hearing in the Oregon 
Bulletin. The public hearing required only public notice in local newspapers at least 30 days prior to 
the hearing date. At its September 8 meeting, the board authorized public hearing on the proposed 
amendments on October 20. Notice of the hearing date, time and place were published in the Cottage 
Grove Sentinel, the Oakridge Dead Mountain Echo, Eugene Register Guard, and the Springfield 
News .. 
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Following the public hearing, the board will be asked to adopt the rules, either as proposed or with 
any changes deemed necessary in response to information received at the public hearing. 

RULEMAKING JUSTIFICATION ANALYSIS 

1. Are there state requirements that are applicable to this situation? If so, exactly what are they? 

Response: These proposed changes will bring LRAPA's rules in line with the state rules. For 
example, the state revised their rules in 1994. The changes we are now proposing are the same 
changes the DEQ made in 1994, (i.e. those pertaining to Title V Sources and the removal of the 
exemption for non-friable asbestos abatement projects). We are not proposing any changes in 
existing fees at this time. 

2. Are the applicable state requirements performance based, technology based, or both with the 
most stringent controlling? 

Response: Performance based. 

3. Do the applicable state requirements specifically address the issues that are of concern in Lane 
County? Was data or information that would reasonably reflect Lane County's concern and 
situation considered in the state process that established the state requirements? 

Response: Yes. 

4.. Will the proposed requirement improve existing requirements or prevent the need for costly 
retrofit to meet more stringent future requirements? 

Response: The proposed changes will improve some existing requirements (i.e. "Non-friable" 
asbestos abatement projects). Future retrofit is not applicable to asbestos abatement projects. 

5. Is there a timing issue which might justify changing the time frame for implementation of state 
requirements? 

Response: No. 

6. Will the proposed requirement assist in establishing and maintaining a reasonable margin for 
accommodation of uncertainty and future growth? 

Response: This question is not applicable since the proposed changes only apply during 
renovation or demolition projects. It does not affect new construction. 

7. Does the proposed requirement establish or maintain reasonable equity in the requirements for 
various sources (level the playing field)? 
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Response: The proposed changes will maintain equity for asbestos abatement projects. 

8. Would others face increased costs ifa more stringent rule is not enacted? 

Response: No. 

9. Does the proposed requirement include procedural requirements, reporting or monitoring 
requirements that are different from applicable state requirements? If so, why? What is the 
"compelling reason" for different procedural, reporting or monitoring requirements? 

Response: No. 

10. Is demonstrated technology available to comply with the proposed requirement? 

Response: This question is not applicable since the proposed changes only address the 
administrative process and do not require any additional emission controls. 

11. Will the proposed requirement contribute to the prevention of pollution or address a potential 
problem and represent a more cost-effective environmental gain? 

Response: Yes, particularly that which applies to "non-friable" asbestos abatement projects. 
The '1ay" person has not had a good understanding of the subjective term "non-friable". When 
non-friable projects are exempt from the rules (which is the case under current LRAP A rules), 
people have assumed "once non-friable, always non-friable" , and this not the case. Non-friable 
asbestos-containing materials can be made friable because of work practices or other 
circumstances, causing release of asbestos fibers into the environment and presenting a potential 
for public exposure. Removing the exemption will allow better control, thus reducing the 
potential risks associated with uncontrolled asbestos abatement. 

OPTIONS FOR BOARD ACTION 

1. Do not adopt the amendments. LRAPA's rules would continue to lag behind the state's rules, 
further jeopardizing LRAP A's authority to regulate asbestos demolition and removal and Title 
V permitting activities in Lane County. 

2. Require additional time for public comment and possible additional revisions to the draft 
amendments. Given the amount of public review these revisions have already received, it is 
unlikely that a better set of rules would result from additional public comment at this time. 

3. Adopt the amendments as revised. LRAPA's rules would be brought more in line with the 
state's asbestos rules. The increased and additional fees included in the amendments would help 
to recover a greater portion of the costs associated with LRAP A's asbestos abatement 
regulatory activities. The rules would take effect immediately upon adoption. 
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It is the director's recommendation that the board adopt the amendments to LRAPA Title 43, as 
revised. 

BJC/mjd . 
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Department of Environmental Quality 
811 SW Sixth Avenue 

Portland, OR 97204-1390 
(503) 229-5696 

TDD (503) 229-6993 

RECEIVED 

OCT - 51998 

LANE REGIONAL AIR 
POLLUTION AUTHORITY 

Re: Proposed Amendments to LRAPA Title 43, "Emission Standards for Hazardous Air 
Pollutants" 

/.f!:y;JC. ... r"\ 
Dear Ms. Cole: 

.. / 

We have reviewed your proposed amendments to Lane Regional Air Pollution Authority 
(LRAP A) Title 43 regulations concerning changes to the rules for asbestos demolition and 
removal. We find these amendments to contain some minor but potentially significant 
differences from the comparable rules enforced by this department, and suggest the following 
modifications be made. 

In section 43-005 the definition for "Small-scale, short-duration activity" does not include 
provisions for "repair". To make the rules more closely correspond to state and federal 
regulations and to make it more evident that LRAPA's regulations, the definition should add: 

F. Minor repairs to damaged thermal system insulation which does not require 
removal; 

G. Repairs to asbestos-containing wallboard; 

H. Repairs involving encapsulation, enclosure or removal to small amounts of 
friable asbestos-containing material in the performance of emergency or routine 
maintenance activity and not intended solely as asbestos abatement. Such work 
may not exceed amounts greater than those which can be contained in a single 
prefabricated mini-enclosure. Such an enclosure shall conform spatially and 
geometrically to the localized work area, in order to perform its intended 
containment function. 

In section 43-015, paragraph 7.A refers to subsequent items "B, C and D below". This 
referenced should be corrected to cite "1, 2, 3 and 4 below". 

As provided in OAR 340-032-0110(2), these rules must be at least as stringent as 
corresponding state rules, and are subject to approval by the Environmental Quality 

DEQ-1 
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Commission. In consideration of this requirement, the department finds that with the above 
changes, the proposed regulations will be at least as stringent as the comparable state 
measures. 

If you have any questions, please contact Dave Nordberg at (503) 229-5519. 

Sincerely, 

~G11.sluel 
Andy Ginsburg 
Program Development Manager 
Air Quality Division 

AD:DN:j 
LTR\AQ76724.DOC 
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Al Johnson, Chair--Eugene; Steve Dodrill--Eugene; Maureen Maine--Springfield; 
Betty Taylor--Eugene 
(ABSENT: Steve Comacchia--Lane County; Don Hampton--Oakridge/Cottage 
Grove; Gary Whitney--At-Large) 

Barbara Cole--Director; Sharon Banks; Grecia Castro; Merrie Dinteman; Tom 
Freeman; Kim Metzler; John Morrissey 

Johnson called the meeting to order at 12:16 p.m. 

MSP(Maine/Dodrill)(Unanimous) approval of September 8, 1998 minutes, as 
submitted. 

Banks explained that the report as submitted did not include transfers out on the 
General Fund side to correspond to the transfers in on the Capital Fund side. She 
said the "net increase" line on the General Fund should actually be a negative 
$146,265.77 to account for the transfers out. 

Banks showed the board some new products developed and being sold by AirMetrics, 
including a new filter cassette and a device used to open the cassette without 
disturbing the contents. She said the new filter cassette is superior to the ones the 
agency has been purchasing from other vendors and will fit federal reference method 
samplers as well as the AirMetrics Minivol sampler. Consequently, there is potential 
to sell them not only to AirMetrics sampler customers but also to users of reference 
method sampling equipment. Maine asked if the income from these and future 
products will be split with EPA, and Banks responded that AirMetrics has a licensing 
agreement to make and sell the Minivol, but any other products developed belong to 
AirMetrics and LRAP A. Taylor suggested that staff hold press conferences when 
new products like the ones seen today come out, and look into doing a program on 
public access TV about what AirMetrics is doing. 

Banks said that staff is being as frugal as possible to ensure that there are sufficient 
funds to complete the lab construction. The demolition of the drive-up window 
cover, removal of the concrete and asphalt, excavation and soil disposal, and gravel 
backfill and grading were accomplished at a lower cost than was anticipated. Staff 
expects the lab to be completed about February of 1999. The footings were poured 
and the stem wall forms in at the time of this meeting. The stem walls were to be 
poured two days later. In the meantime, the lab will operate a weigh room in a trailer 
outside the AirMetrics shop in Eugene. They will be able to keep the temperature 
more consistent and control the humidity there better than in the city hall building. 
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**ACTION** 

ADVISORY 
COMMITTEE: 

MSP (Dodrillffaylor)(Unanimous) approval of expense reports througl. 
September 30, 1998 as presented. 

Metzler reported that the committee did not meet in September because of the 
agency move. The final report on the comment cards is ready but will not be 
presented to the board until the advisory committee has seen it first, in case they want 
to make any changes in it. Metzler said there were about 55 comment cards sent out 
during the period being considered, and the return rate was 75 percent. After the 
committee finishes the comment card summary, they will be reviewing rulemaking 
packages for about three months. 

PUBLIC PARTICIPATION: None. 

PUBLIC HEARING 
ON PROPOSED 
AMENDMENTS 
TO LRAP A TITLE 
43 (ASBESTOS): 

Public Hearing 

**ACTION** 

Cole said the major reasons for the rule revisions were to incorporate Title V require
ments into the rule for major sources, to revise reporting requirements for various 
source categories, and to change the fee structure as discussed in earlier meetings. 
She reported that notices of the current rulemaking were senf out to asbestos con
tractors, LRAP A permitted sources, DEQ, EPA and other stakeholders. 

Johnson opened the public hearing at 12:40 p.m. Cole entered into the hearing record 
affidavits of publication of hearing notice in the Cottage Grove Sentinel, the Eugene 
Register-Guard, the Oakridge Dead Mountain Echo, and the Springfield Newr 
Johnson asked if anyone present wished to speak either in favor of or in oppositioh 
to the proposed rule amendments. Hearing no response, he closed the public hearing 
at 12:42 p.m. 

MSP (Dodrill/Maine)(Unanimous) adoption of the amendments to LRAPA Title 
43, as revised. 

AUTHORIZATION Agenda Items Numbers 7 through 11 were all requests for authorization to expend 
TO EXPEND special-purpose grant funds. Staff gave a brief explanation of each one, as follows: 
SPECIAL-PURPOSE 
GRANT FUNDS: 1. Resolution Number 99-1, Green Permits Program Development--$17,500. 

Cole explained that regulation-based controls don't provide any incentive for 
a source to go beyond the minimum controls that are required by law. The 
Legislature authorized DEQ and LRAP A to look at developing an incentive 
system to encourage sources to go beyond legal requirements and has 
appropriated funding for development of the program. The money will be 
spent to work with stakeholders, participate in the DEQ advisory committee 
process, do LRAP A rulemaking, and educate LRAP A staff and others who 
might want to participate in the system. 

2. Resolution Number 99-2, Pass-Through Grants Administration for EPA 
Region 10--$563,603. Banks explained that this is carry-over of Title 10 
grant funds for which LRAP A does the financial record keeping for EPA. 
Region 10 allocates the funds for small projects throughout the region, and 
the money is passed through LRAP A. For its management services, LRAP A 
gets to keep 15 percent of the amount which gets awarded. The grant is 
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typically carried over for five years. This resolution is necessary because it is 
not known at the time LRAP A's budget is developed how much of this grant 
will be awarded and expended during LRAP A's fiscal year. 

3. Resolution Number 99-3, Establishment of PMz.s Network, Upgrade of 
LRAPA Lab Facility, Provision of Technician for One Year--$111,429. 
Banks said that part of this grant is to pay for a technical salary for a year to 
run the PMz.s monitoring program. Cole added that the word at the recent 
STAPPA/ALAPCO conference was that EPA's preference is to fund these 
positions for five years out of the 103 funds. Banks said part of the grant also 
will go toward making LRAP A's lab a state-of-the-art facility which will be 
one of two EPA-certified labs in Oregon. The funds must be spent by the end 
of June 1999. 

4. Resolution Number 99-4, PM10 Non-Attainment Area Public Information, 
Monitoring, and Survey Costs--$10,800. Banks said this is a carry-over of 
funds that were not spent on public education in the last fiscal year. 

5. Resolution Number 99-5, Public Education and Outreach to the Community-
$11,800. Banks explained that the grant will help pay for the agency's Lane 
County Fair presentation and exhibit and other public education projects. 

MSP (Dodrillffaylor)(Unanimous) approval of LRAPA Resolutions 99-1 
through 99-5. 

Cole reported on a few items which were not included in the written report sent out 
with the agenda packets. 

The permit should be ready for public notice and a 30-day public comment period by 
the end of October or early November. 

DEQ's Air Toxics Advisory Committee process has started, and both Cole and a 
technical staff person will participate on two committees. One is the l 12(r) 
committee whose purpose is to prevent catastrophic accidents involving chemicals at 
a facility that would affect neighborhoods really badly. Section l 12(r) of the Clean 
Air Act requires sources with large amounts of dangerous chemicals to do a thorough 
review of what could happen and what they need to do to minimize the risks and 
inform the community, which is done as part of the permitting process. This 
information could be passed on to EPA, or DEQ and LRAP A could get delegation 
to handle it locally. The advantage of local handling would be the opportunity to 
interface with local emergency responders to ensure that your plan is workable for the 
community. The advisory committee is to meet with stakeholders and decide whether 
to handle it locally and, if so, whether they would support the fee that would be 
necessary to handle it. Staff thinks there are about five sources in Lane County which 
would be affected. The second committee will look at how toxics below the current 
deminimus of 10 tons per year for a single HAP or 25 tons for a group ofHAPs are 
handled in Oregon. Staff will keep the board, advisory committee, and stakeholders 
advised of developments as the committee progresses. 

' 
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OLD BUSINESS: 

Springfield Forest 
Products SFO 

Agency Housing 

NEW BUSINESS: 

ADJOURNMENT: 

Maine asked Cole to contact Paxton Hart, who brought his concerns about dies( 
truck emissions to the board earlier in the year, about her work with DEQ's heavy
duty diesel group. 

Cole said staff is preparing to issue a Notice of Civil Penalty for a violation which has 
occurred since the new owners took over the facility. Part of the SFO negotiated 
with the previous owner, and which the current owners are aware is also binding on 
them, states that any further civil penalties must be paid within five days of issuance. 
If the penalty is not paid within five days, the company forfeits its permit and must 
shut down and start over. Staff has been in contact with facility management about 
the violations and is advising them that the civil penalty is coming so that they know 
it is a serious matter. They can appeal it if they want to, and if their appeal is 
successful the penalty will be refunded. There is another violation being assessed 
currently which will also likely result in issuance of a civil penalty. 

This item was discussed earlier under the expense report agenda item. Board 
members asked when LRAP A will have an open house at the new location. Cole said 
staff has discussed whether they want to have an open house to show off the new 
facility or to make our customers aware of our new location and welcome them to the 
new location. In order to help people find us, it is better to have an open housi
sooner, so staff plans to have one in November and another after the lab is completeL 

Steve Dodrill regretfully notified the board and staff that he must resign his position 
on the board after seven years, due to other family and work obligations. He said he 
will continue to be interested in air quality issues and the way LRAP A does business 
He will remain on the board through the December meeting. Johnson thanked Dodrill 
for his years of dedication to LRAP A. Cole also thanked him on behalf of staff for 
his many services to the agency. 

Maine introduced Sid Leiken, a new Springfield City Councilor who will be taking her 
place on the LRAP A board in January. Maine said she wants to remain on the board 
through the director's evaluation process and has asked Leiken to attend meetings and 
begin learning about LRAP A so that he will be more familiar with it in January. 
Leiken owns dry cleaning businesses in Springfield, Eugene and Roseburg and so is 
familiar with air quality issues already. 

The meeting adjourned at 1:05 p.m. The next regular meeting of the LRAPABoard 
ofDirectors is scheduled for Tuesday, November 10, 1998, 12:15 p.m. in the LRAPA 
meeting room at 1010 Main Street in Springfield. 

Respectfully submitted, 

m~y_.~~ 
Merrie Dinteman 
Recording Secretary 
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LRAPA 
Lane Region<il Air Pollution Authority 

TO: Interested and Affected Parties 

FROM: Barbara Cole, Director 

DATE: August 3, 1998 

SUBJ: Proposed Rulemaking-Amendments to LRAPA Asbestos Rules 
(Title 43, Section 015) 

Staff is proposing to amend LRAP A's rules regarding asbestos demolition and removal. This 
amendment process was originally begun in January of 1996, at which time an amendment proposal 
was sent to asbestos abatement contractors for comment. The process was interrupted for several 
months due to other priorities. The comments we received in 1996 were incorporated into a 
subsequent proposal which was, again, distributed to asbestos abatement contractors in January of 
1997. Comments received at that time were incorporated into a second proposal which was again 
sent to asbestos abatement contractors for comment. As LRAP A was preparing to request 
authorization of public hearing on the proposed amendments, additional changes were made to the 
state rules. After reviewing those changes, staff made additional revisions to its own amendment 
proposal. 

This rulemaking announcement is to alert interested parties to the proposed changes prior to 
beginning the public hearing process. The full proposal is being sent to asbestos contractors. If 
others would like copies of the draft amendments, they are available from the LRAP A office. Please 
contact Merrie Dinteman at (541) 726-2514 Extension 225. 

NEED FOR AMENDMENTS 

In order for Lane Regional Air Pollution Authority (LRAP A) to maintain its program authorization 
from the Environmental Quality Commission (Commission), Oregon statute requires that we must, 
among other things, ensure that the rules and standards by which LRAP A operates are at least as 
stringent as those of the Commission. · 

The Commission rules governing asbestos demolition and removal have been changed several times 
to increase fees, to better define which projects are exempted from certain parts of the rule, and to 
include additional federal requirements to those sources subject to the federal Title V Operating 
Permit Program. The amendment ofLRAP A rules has not kept pace with all of these changes. The 
revisions being proposed are necessary to keep LRAP A up-to-date with Commission rules and to 
allow us to maintain our authority over asbestos demolition and removal and Title V permitting 
activities. 
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Notice of Rulemaking Proposal 
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LEGAL AUTHORITY: 
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ORS 183, 468.020, 468A.135; OAR 340-011-0010; LRAPA Titles 13, 14 and 43 

PRINCIPAL DOCUMENTS RELIED UPON 

1. Attorney General's Uniform and Model Rules of Procedure 
2. LRAPA Title 14 
3. LRAPA Title 43 
4. OAR 340-032-5590--5650 
5. OAR 340-033 

PROPOSED CHANGES 

1. These amendments include additional requirements for sources subject to the Title V Operating 
Permit program. Some of these requirements are: 

A. A thorough inspection of the affected area for the presence or absence of asbestos
containing materials prior to doing any demolition or renovation; 

B. For demolition projects, only, certification that no asbestos-containing materials were 
found during the inspection; 

C. Written notification, on a LRAP A form, of any demolition where !lQ. asbestos-containing 
materials are found; and 

D. Submittal of a written notification, on a LRAP A form, for demolitions where asbestos
containing material are present. 

2. For all sources, the amendments exempt certain projects from many requirements as long as the 
exempt materials aren't burned, shattered, crumbled, pulverized or reduced to dust. 

3. For exempted projects, the amendments require notice 5 (five) days prior to the beginning of a 
non-friable asbestos abatement project and 10 (ten) days prior to beginning a friable asbestos 
abatement project. 

4. The asbestos notification fee schedule is changed to include a new $260 fee for annual 
notifications for friable asbestos abatement projects involving less than 40 linear feet or 80 
square feet of asbestos removal. 

5. The asbestos notification fee schedule is changed to include a new $3 5 notification fee for non
friable asbestos abatement projects, and a $3 50 annual notification fee for non-friable asbestos 
abatement projects performed at schools, colleges and facilities. 
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6. The asbestos notification fee schedule is changed to include a $35 notification fee for asbestos 
abatement projects in residential buildings. 

7. The amendments remove references to non-friable asbestos-containing materials in the exempt 
projects section and instead states, "this exemption shall end whenever the materials are burned, 
shattered, crumbled, pulverized or reduced to dust." 

8. For annual notifications, the wording is changed to more closely resemble DEQ rules, and an 
additional sub-part ( 4) is added requiring that the annual notification include a list of asbestos 
abatement projects scheduled or being conducted at the time of a request for annual notification 
(upon request by the Authority). 

9. Certain definitions are added or revised by these amendments. 

10. Various house-keeping changes are also taken care of by this amendment. 

11. The words, "small-scale asbestos abatement project" are replaced with, "project less than 40 
linear feet or 80 square feet" in several places in the rules. 

REVISIONS TO DRAFT AMENDMENTS SINCE ORIGINAL PROPOSAL WAS SENT OUT 

As with any rule, the more it is revised to try and provide flexibility to the regulated community and 
be more specific, the more complicated it becomes. LRAP A has tried to accommodate as many of 
the comments as possible and still maintain the stringency and flexibility needed. 

1. 1996 Changes 

A. Section 43-005 Definitions. The definition of"asbestos-contaiQing material" is changed 
to read "more than" 1 % asbestos by weight, instead of "at least" 1 %, for consistency with 
the state's definition. 

B. Section 43-005 Definitions. The definition of "major source" originally proposed is 
removed from this draft and replaced with reference to the state definition in OAR 340-28-
0 llO. 

C. Subsection 43-015-4. Additional wording is added to clarify that this subsection applies 
only to the specific activities listed in the subsection. 

2. 1997 Changes 

A. Section 43-005. The definition of"small-scale asbestos abatement project" is removed. 
This is in response to DEQ concerns that use of this LRAP A term may be confused with 
the state's "small scale, short-duration renovating and maintenance activity." Some 
subparts of this subsection are retained and included in other subsections. 
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B. Subsection 43-015-6.B and C. Amended to include provisions of sub-part A of above
referenced definition, concerning volume of asbestos-containing materials subject to annual 
notification requirements. 

C. Sub-parts B(3) and C(3) of 43-015-6. The words, "small-scale" changed to "applicable." 

3. 1998 Changes 

A. Section 43-005. A definition for "open accumulation" is added 

B. Section 43-015-3.D. Item I is added prohibiting open storage of friable asbestos
containing material or asbestos containing waste material. 

D. Subsections 43-015-9.B and Care amended for annual notification for friable asbestos 
abatement projects involving less than 40 linear feet or 80 square feet, and annual 
notification for non-friable asbestos abatement projects performed at schools, colleges, and 
facilities where removal work is done by certified asbestos abatement workers, respec
tively. 

E. Existing subsection 43-015-5.E, prohibition of notification fees for residential buildings, 
is removed. 

DIFFERENCES BETWEEN LRAP A RULE AND DEQ RULE 

1. Section 43-015-5. LRAP A rules include the phrase, "or provides for the conduct," which DEQ 
chose to eliminate from its rules. LRAP A rules hold not only the person who conducts the 
asbestos abatement project, but also anyone who provides for that conduct, accountable for 
adhering to requirements of the rules. 

2. Section 43-015-7.2. DEQ rules do not include items (a) and (b) requiring minimization of 
particulate asbestos material, and requiring wetting of asbestos-containing material prior to 
removal and during handling, on projects involving mastics and roofing products fully 
encapsulated with a petroleum-based binder which are not hard, dry and brittle. 

3. 43-015-1 O.B. LRAP A requires the use of a "Negative Pressure Enclosure". The definition of 
Negative Pressure Enclosure fits within the definition of Negative Pressure Enclosure required 
by OR-OSHA. If an asbestos abatement contractor chose not to use the OR-OSHA required 
Negative Pressure Enclosure, LRAP A had no authority to require it. This rule allows LRAP A 
to require this precaution. 

4. 43-015-9.A(l)(a). The existing LRAPA rule prohibits a project notification fee for asbestos 
abatement projects in certain residential buildings. DEQ requires a $35.00 notification fee for 
asbestos abatement projects conducted in residences. It is proposed that LRAP A include this 
fee, making this part of the rule the same as the DEQ rule. 
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5 43-015-9. LRAPA project size categories and fees are different from DEQ's~ LRAPA has 
fewer size categories and fees. 

6. 43-015-1 O.F. LRAP A requires that all asbestos abatement project areas be adequately cleaned 
at the conclusion of the project. DEQ requires this on projects larger than 160 square feet or 
260 linear feet. 

7. 43-015-10.G. LRAPA requires that while at the project site, all asbestos-containing waste be 
secured in a posted area or receptacle. DEQ rules do not require this. 

8. 43-015-10.H. LRAPA allows for requiring ambient air sampling where work practices other 
than those required by rule are being used. 

9. 43-015-18.B(4). LRAPA may allow the use of vacuum trucks approved by LRAPA to deliver 
asbestos-containing slurries directly to the authorized disposal site. 

10. 43-015-7.B. LRAPA prohibits the open storage or open accumulation of friable asbestos
containing materials or asbestos-containing waste materials. 

11. 43-015-10.M. LRAPA requires that any materials (asbestos-containing or not) within a 
container that displays an asbestos hazard warning be subject to all rules and regulations 
pertaining to the storage and disposal of asbestos-containing waste materials. 

FISCAL AND ECONOMIC IMPACT OF PROPOSED AMENDMENTS 

1. Industry 

A. The proposed amendments require 5-day notification for non-friable asbestos abatement 
projects and add fees for the notification. While this is required by DEQ' s rules, it has not 
been required by LRAP A. 

B. The proposed amendments add a $350 annual notification fee for non-friable asbestos 
abatement projects performed at schools, colleges, and facilities. 

C. The proposed amendments add a $260 annual notification fee for friable asbestos 
abatement projects involving less than 40 linear feet or 80 square feet of asbestos removal. 

D. The proposed amendments require a $35 notification fee for residential asbestos abatement 
projects. While DEQ' s rules already include such a fee, LRAP A's existing rule does not. 

E. Under the proposed amendments, Title V Operating Permit sources must do pre
demolition or renovation inspections of the area where the demolishing is going to occur, 
to detennine the presence or absence of asbestos-containing materials. Written notification 
of the demolition is required regardless of whether asbestos-containing materials are or are 
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not found. The notification if asbestos isn't found must be in the form of certification that 
no asbestos is present (for demolition only). 

F. The proposed amendments include exemptions from notification and work _practice 
requirements for specific non-friable asbestos abatement projects. The existing rules give 
broad exemptions for this type of activity; for example, the existing rules include an 
exemption for removal of non-friable asbestos-containing floor tile which is deleted in the 
proposed amendments. 

2. Public 

A. Owners of residences who hire asbestos abatement contractors to abate asbestos in the 
residence will be required to pay a $35 notification fee. 

B. Better funding ofLRAPA's asbestos abatement oversight program helps to maintain the 
current level of public health protection. 

3. LRAPA 

The additional fees included in the proposal will recover a greater percentage of the cost of 
operating the asbestos abatement oversight program. 

4. Other Government Agencies 

There is no direct impact on other government agencies, except for those which conduct 
asbestos abatement projects subject to these rules .. 

LAND USE CONSISTENCY STATEMENT 

The proposed rule amendments are consistent with land use as described in applicable land use plans 
in Lane County. 

PUBLIC COMMENT PROCESS 

Parts of this proposal have already been reviewed by asbestos abatement contractors, as well as 
DEQ, EPA, the LRAP A Advisory Committee, and a number of other individuals and companies. 
Their comments, and LRAPA's responses, have been considered in redrafting the proposal. Anyone 
wishing to comment on this proposal should direct written comments to: 

Merrie Dinteman 
Lane Regional Air Pollution Authority 
225 5th Street, Suite 501 
Springfield, OR 97477 
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Oral comments may also be made to Tom Freeman at (541) 726-2514 Extension 222 (rule writer), 
Barbara Cole at (541) 726-2514 Extension 216 (Director), or Merrie Dinteman at (541) 726-2514 
Extension 225 (coordinator for rulemaking administrative process). Comments should be submitted 
by Tuesday, September 1, 1998. Comments received by that date will be considered for inclusion in 
the proposal submitted to the board with request for public hearing authorization. We anticipate 
asking the board at its September 8 meeting to authorize public hearing at the October 13 meeting. 

DEQ is evaluating the current proposal to be sure it is at least as stringent as state rules. Since this 
rule is not a part of Oregon's State Implementation Plan, the rule does not require approval by 
Oregon's Environmental Quality Commission or the U. S. EPA. If the board authorizes public 
hearing on the proposed amendments, notice of the hearing date, time and place will be published in 
local newspapers, giving an additional 30-day opportunity for public review and comment prior to 
the hearing. 

Following public hearing, the board will be asked to adopt the rules, either as proposed or with any 
changes deemed necessary in response to information received at the public hearing. 

BJC/MJD 
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Legal Notice Advertising 

Notice .. J 
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• O Tearsheet Notice 

• LANE REG. AIR 
M. DINTEMAN 

• O Duplicate Affidavit 

• 

• 

225 5TH ST. #601 
SPRINGFIELD DR 97477 

AFFIDAVIT OF PUBLICATION 
STATE OF OREGON, ) 
COUNTY OF LANE, l ss. 

KELLY REDFEARN 

• 

I, I 

being first duly affirmed, depose and say that I am the Advertising 
Manager, or his principal clerk, of the Eugene Register-Guard, a 
newspaper of general circulation as defined in ORS 193.010 and 
193.020; published at Eugene in the aforesaid county and state; 
that the NOTICE DF INTENT 
a printed copy of which is hereto annexed, was published in the' 

entire issue of said newspaper for ONE successive and 

consecutive DAY in the following issues: 

SEPT. 16 1998 

~··"1~..:Wb 
Subscribed and aff;med to :Je this 9/ 21 /98 

9a-0K>~o ~~1cn '°"'~bl1c of o~ on 
My Commission Expires: ~ • 2 q • () 2-

NOTICE OF INTENT T0
1 

ADOPT AMENDMENTS 
· · TO LRAPA RULES • · . 

In accordance with Title 14 ol the Lane Regional Air Pollution 
Authority (LRAPA) Rules and Regulations, the Board ol· Directors Is 

PfOPOSl'¥'0 ~~~d'lRAPA Titte 43, ·e~IBSlon ~~~ard~·for Haz- .: 
antoua Air Pollutants,~ to: bring LRAPA'a rul&S uiHfo-date with 
the state'!J rules.regarding asbestos demolitlon:and removal, 
thus_allovitlng LRAPA fo malntarn·tts authority over asbestos 

,. .. demotltlon ~and removal. and Title V. permtttl.ng ·activities; '· 
· ·amend the fee schedule to adopt soma additlonal_ fees:. amend 

some of the ·notification requlreme_nts~ j:lrotllblt· e>pel} ·atOrage of·'.:·. 
:. friable ·asbestos-containing _materlals' or:. Bsbesto"s~ll-lalnlng :· :'.; 
. waste material; amend or add Certain. deflnltloriS;'.~. f118ke .. ',..::. 

::~~~~th~~~~~~~~~~. ·~.~.~g::a~:~~~n."~o.".·;;~f~;·.'.fJ~~f~ \ 
ness In lane County; major Industrial sources subject lo· the Jed&ra1 
Tltfe V pennitllng ·program; Tndusl!'les .or ~~sln~.Wtio. h&ve'.Ubes
tos abated within the business facility: owners of resldences"who hire 
asbestos abatement contractors to abate asbestos In the residence. 

. PUBLIC HEARING: . , _ ' 
Public hearing on the above rule adoption will-be held b8tore the 

LRAPA Board of Directors: · ·, 
Location: City Council Chambers Date: Tuesday, October 20," 1998 

Springfield City Hall • 
225 5th Street . Time: 12:30 ! 
Springfield, Oregon 

. eor,ies of the proposed rules, as well as Statements of Need and 
Fiscal mpact, are available for review at the LRAPA office at 225 6th 
Street, Suite 601, Springfield, Oregon untll September 21, 1998, then 
at our new location, 101 O Main Street, Springfield, Oregon unt11 Octo-

. bar 20, 1998. The public may comment on the proposed regulatlons by 

. calllng the LRAPA business office, 726-2514, Extension 222 (Tom i Freeman), Extension 216 (Barbara Cole), or Extension 225 (Merrie 
Dlnteman); or written comment may·be submitted untll October 12, 
1997,. to the LRAPA Board of Directors, 1010 Main· Street, Springfield, 
Oregon 974n. 

N~. :!t~oo- Sept~fnber 16, 1998. -''--=....:..._:_....:_ _____ ~'!II".--' 

• 

Of'FICIALSEAL 
DEBBIE S BUZALSKY 

NOTARY PUBLIC ·OREGON 
COMMISSION NO. 314262 

WCCMMISSQI EIMS AIJGlJST 29, 2002 
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NOTICE OF. INTENT TO 
ADOPT AMENDMENTS TO 

LRAPA·RULES 
In accordance with Title 14 of 

the Lane Regional Air Pollution 
Authority (LRAPA) 
Rules and Regulations, the 

Board of Directors is proposing: 
To amend LRAPA Tille 43, 

·emission Standards for 
Hazardous Air Pollutants," to: 
bring LRAPA's rules up-to-date ! 

with the state's rules regarding , 
asbestos demolition and 
removal, thus allowing LRAPA 
to maintain its authority over 
asbestos demolition and I 

i removal and Title V permitting 
'.activities; a_mend the fee 
schedi.Jle · · to ··adopt some 
additional fees; amend some of 
tbe notification requirements; 
prohibit open storage of friable 
asbestos-containing materials 
or asbestos-containing waste 

1 material; amend or add certain 
1 definitions; and make some 
other housekeeping changes 
for clarity. 
WHO IS AFFECTED: 

Asbestos Abatement 
contractors doing business in 
Lane County; major industrial 
sources subject to the federal 
Title V permitting program; 
industries or businesses who 
have asbestos abated within 
the business facillty, owners of 
residences who hire asbestos 
abatement contractors to abate 
asbestos in the residence. 

PUBLIC HEARING: L 

Public hearing on the above I 
rule adoption will be held before 
the LRAPA Board of Directors: I 

Location: 
City Council Chambers ' 
Springfield City Hall 
225 5th Street 
Springfield, Oregon 
Date: Tuesday, October 20, 

1998 
Time: 12:30 p.m. 
Coples of the proposed rules, 

as well as Statements ot Need 
and Fiscal Impact, are available 
for review at the LRAPA office 
at 225 5th Street, Suite 501, 
Springfield, Oregon until 
September 21, 1998, then at 
our new location, 101 O Main 
Street, Springfield, Oregon until 
October 20, 1998. The public 
may comment on the proposed 
regulations by calling the 
LRAPA business office, 726-
2514, Extension 222 (Tom 
Freeman), Extension 216 
(Barbara Cole), or Extension 
225 (Merrie Dinteman); or 
written comment may be 
submitted until October 12, 
1997, to the LAAPA. Boar<;! _of 
Directors, 101 a Main Street, 
Springfield, Oregon 97477. 
s.16 (774) 

RECEIVEC-

OCT - 21998 . 

...,...LA'"'N""E'""R"'E"'"Gl~O-N-AL_A_I~ 
POLLUTION AUTHORITY 

Affidavit of Publication 

State of Oregon, County of Lane-ss 

I, Adriana Perez being duly sworn, depose and 
say that I am the legal clerk of the Springfield News 
a newspaper of general circulation, as defined by 
ORS 193.010 and 193.020; printed and pub
lished at Springfield in the aforesaid county 
and state, that the legal publication re: Notice of 
intent to adopt amendments to LRAPA rules. 

A printed copy of which is hereto annexed, was 
published in the entire issue of said newspaper 
for one successive and consecutive weeks 
in the following issues: September 16,1998. 

THE SPRINGFIELD NEWS 
by: 

I ,,_fl_, 

Subscribed and sworn to me this 17th 
day of September, 1998 

My commission expires August 8, 1999. 
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- - ------- I 

State of Oregon 
County of Lane 

RECEIVED 

sa> 2 91998 

I, Larry D:Roberts, being first 
duly sworn deposes and say that I am the 

LANE REGIONAL AIR 
POLLUTION AUTHORl1Y 

Publisher of the Dead Mountain Echo, a newspaper of 
general circulation published at Oakridge, Oregon in 
the aforesaid county and state, as defined by ORS 193-
010 ET SEQ that a notice, a printed copy of which is 
hereto annexed, was published in the entire issue of 
said newspaper for : . 
_J_ consecutive week(s), in the:#' 
following iss s: CJ. / 7 1'i5 ; 23 

My co · sion expires: .. ~f f:-:aQ.O../ ............ . 



E SALE 
GARAGE SALE 
I sizes and miscella· 
ine in Timber Jim's 
aturday, 9-1. 

Monday 
Night 

Football 
L. & TJ's 
Specials, 
1riends, 
·een T.V. 
tere at 5:00! 
lim's Pizza 
'527 Highway 58 

RENT 

• HOUS1NG 
IRTl,JNITY 
e advertised herin is 
! Federal Fair Haus· 
:h;nakes it illegal lo 
ty preference, limila· 
imination based on 
religion, sex, handi· 
status, or national 

ention to make any 
~~e, !Imitation or dis· 

at knowingly accept 
1ing for real estate 
Jlation of the law. AH 
hereby informed 

11 ings advertised are 
3n equal opportunity 

AND SPACES 
llLABLE 
76251 Rainbow Road. 

R RENTALS 
reet 2 bedroom in Trt-
11ocks to river. No pets. 
Westoak #A Studio. 
by appointment. Call 

l MANAGEMENT. 
:e. Taking applications 
,..i 11:11~,.~ 70'1 'l"HA 

HELP WANTED 
"AVON" 

Representatives needed. No inventory 
required. IND/SALES/REP. 800-236-
0041. 
HW22-25P 

PART TIME AD SALES PERSON 
Flexible hours. Enthusiastic self-starter, 
able to wort< independently Willing to 
train right candidate. Come join our team! 
Pick up your application or drop off re
sume at the Dead Mountain Echo/First 
Slreet Collection, 48013 Hwy. 58. Job 
description available. Drug screen re
quired. EOE. 
HW22TFNNC 

ON CALL CHILD CARE WORKERS, 
$6.00 per hour·Oakridge. Substitute 
Teacher, $8.50 per hour-Oakridge. Sub
stitute Classroom Food Service Worker, 
$6.50 per hour, on call position-Oakridge. 
Positions start ASAP. Applicants and job 
descriptions available in person, by mail, 
or by fax at Head Start of Lane County 
Central Office, 221 "B" Street, Spring
field, OR, 97477. Phone 541 747-2425. 
Fax: (541)747-6648. Head Start is an 
equal opportunity employer. 
HW23B 

CHOKESETIER 
$13.00 per hour. BOE. Must pass drug 
test. Only dependable, hard working and 
motivated need apply. Will train if you 
quality. Working in Oakrtdge area. Call 
for application. 503-363-4284. 
HW23,24B 

PERSONALS 
A TIENTION VETERANS 

If you have served 2-4 years you have 
$261-$528 coming back from the U.S. 
Government. Send $10 check of M.O. 
Agincourt Services, 1905 S. 6th, Cottage 
Grove, OR 97424. Money back guaran
tee. 
P23P 

LEGAL NOTICE 
NOTICE OF INTENT TO ADOPT 

AMENDMENT SO LRAPA RULES 
In accordance with Title 14 of the Lane 

Regional Air Pollution Authority 
(LRAPA) Rules and Regulations, the 

Board of Directors is proposing: 
To amend lRAPA Title 43, "Emission 
Standards for Hazardous Air Pollutants," 
to: bring LRAPA rules up-to-date with the 
state's rules regarding asbestos demoli
tion and removal and Tit!e V permitting 
activities; amend the fee schedule to 
adopt some addltlonal fees; amend some 
of the notification requirements; prohibit 
open storage of friable asbestos-con
taining materials or asbestos containing 
waste material; amend or add certain 
definitions; and make some other house
keeping changes for clarity. 
WHO IS AFFECTED: Asbestos abate
ment contractors doing business In lane 
County; major industrial sources subject 
to the federal Title V permitting program; 
Industries or businesses who have as
bestos abated within the business facil
ity; owners of residences who hire asbes
tos abatement contractors to abate as
bestos in the residence. 
PUBLIC HEARING: 
Public hearing on the above rule adop
tion will be held before the LRAPA Board 
of Directors: 

Location: City Council Chambers 
Springfield City Hall 

225 5th Street 
Springfield, Oregon 

Date: Tuesday, October 20, 1998 
Time: 12:30 p.m . 

Copies of the proposed rules, as well as 
Statements of Need and Fiscal Impact, 
are available for review at the LRAPA 
officeat225 5th Street, Suite 501, Spring
field, Oregon untn September 21, 1998 
then at our new location, 1010 Main 
Street, Spnngfleld, Oregon until October 
20, 1998. The public may comment on 
the proposed regulatbns by caling the 
LRAPA business office, 726-2514, Ex
tension 222 (Tom Freeman), Extension 
216 (Barbara Cole), or Extension 225 
(Merrie Dinteman); or written comment 
may be submitted untUOctober12, 1998, 
to the LRAPA Board of Directors, 1010 
Main Street, Springfie!d, Oregon 97477. 
LN23TSAB 

Classified Deadline is 
Monday at 5:30 p.m. 

Office Supply Special of the Week 

All packaged ruled 
notebook paper 1/2 off! 

THE FIRST STREET COLLECTION 

Statewide Classifieds 
Your ad will reach most newspapers in Oregon fc 

Contact the Dead Mountain Echo at 782-
*Contract Rate discounts available upon requ 

Financial 
OVER due bills? Credit problems? Try 
debt consoUdatlon! Combine all bills into 
one low payment. No appl!cation fees!! 
1-800·863-9006. ext. 106. 

CASH immediate $$for structured settle
ments and deferred insurance claims. 
J.G. Wentworth 1-888-231-5375. 

CREDIT card problems? Debt consoli
dation. Avoid bankruptcy. Stop creditor 
calls. Cut interest. No credit check. One 
low payment. 1-800-270-9894. 

HOMEOWNERS! Debt consolldalion! 
Borrow $25,000-$100,000. Too many 
bills? Home Improvements. Apply by 
phone 24-hour approval. No equity re
quired. Plallnum Capital. 1-800-523-
5363. Open 7 days. 

AVAILABLE, a bajillion dollars: Receiv
ing payments from real estate sold? M
nuity? Lottery winnings? Nobody pays 
more for cash flows. We'll prove tt. Foss 
Companies, 1-800-275·6197. 

All cash. Receiving payments on a mort
gage? Whywait1 Best pnces paid locally 
and nationwide, plus we pay transfer 
costs. Sell alVpart, PEI 1 ·800-999-9892. 

, . ' 
.re.t1on Jnternet Properties . . 

F/,1d Real Estate Fast 

http://www.oip.net 

Local Properties & Agents 

COMING EVENTS 
ALL YOU CAN EAT SPAGHETTI 

DINNER 
5:00 to 7:00 p.m. September 27. $5.00 
per adult. $2.50 per child under 10. 
Oakndge Church of the Nazarene. 48187 
Highway 58. 
CE23,24NC 

OAKRIDGE MUSEUM MEETING AND 

Real Estate 
GOVERNMENT foreclosed homes, pen
nies on the $1. Repo's, VA, HUD, Sheriff 
sales. No money down government loans 
available now. local listings/directory. 
Toll free 1-800-669-2292. ext. H-4000. 

AFFORDABLE homes from $4,000. 
Move in and own your home for less than 
rent. local listings. Call toll free for de
tails. 1-800-883-0819. ext. H-4235,TIM
BEALAND repossession. 2.56 acres, 
Klamath Falls, Fir, Cedar, o.k. road, un· 
dulating terrain, seasonal brook, $8,000 
cash or T.O.P. $90 down and $88 
monthly. O.W.C. 1-541-858-7194. 

#1 Campground membership and time
share resale clearinghouse! Don't want 
yours?-- We'll take it! Buy! SeUI Rent! 
Resort Sales lnt'I 1-B00-423-5967. 

Personals 
ADOPTION: Young affectionate couple 
wishes to shower your child with love and 
attention. Financially secure. Expenses 
paid. C.UJane & Gary, 1-800-845-1124. 

Help Wanted 
DATA processing. Computer graphics. 
FT I PT excellent income. Flexible hours. 
Must have PC knowledge of windows 95 
applications required. Medical benefits 
available. Call 1·888-703-4533or 1-310-
325-2147. 

DAIVER ... Swift Transportation hiring 
experienced drivers & recent driving 
school grads. New pay package & rider 
programs, assigned equipment, consis· 
tenl miles, 401K. 1-800-487-9438 (eoe· 
m/Q 

DRIVER OTR. Bonus, benefits, miles 
equipment, and pay. Covenant Trans
port has it all! 1-800-441-4394 experi
enced drivers I owners operators. 1-800-
338-6428 graduate students. Bud Meyer 
Truck Lines refrigerated hauling. Call toll 
free, 1.Sn-283-6393 solo drivers & con
tractors. 
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linanci 
1714. 
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/ Affidavit of Publication Attachment F, pg. 5 

State of Oregon 
County of Lane 

I, Krista Wamhoff being first duly sworn, depose and say that I am 
the legal clerk of The Cottage Grove Sentinel, a newspaper of 
general circulation, as defined by ORS 193,010, and 193,020, 
printed and published at Cottage Grove in the aforesaid county and 
state; that :Legal Notice of ltent to adopt amendments to LRAPA 

rules, ....... ------------------
a printed copy of which is hereto annexed, was published once a 
week in the entire issue of said newspaper for __ successive and 
consecutive weeks in the followin? issues:?'<"-------
') eptew \Q.if l lP 1 I OiC\ 8 ::1ssu e. ~ 

• 

OFFICIAL SEAL 
JODY 8 ROLNICK 

NOTARY PUBLIC· OREGON 
COMMISSION NO. 058805 

. MY COMMISSION EXPIRES OCT. 24. ;non 

Subscribed and sworn to before me 
this __ dayof , 19_. 
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6B COTTAGE GROVE SENTINEL September 16, 1998 

Legal 
Notice 

REQUEST FOR LETTERS OF 
INTEREST: WELFARE TO WORK ACTIVITIES 

The Southern Willamette Private Industry Council 
(SWPIC), Prime Contractor for the JOBS/Welfare to 
Work Program in Lane County, is seeking subcontractors 
for four Welfare to Work activities. Bidders must be able 
to demonstrate administrative capacity, fiscal capability 
and sufficient organizational resources to deliver ser
vices. Experience administering federal programs, work· 
ing with low income individuals, and collaborating with 
other agencies is desirable, as is the ability to leverage 
additional services to clients. 
Bidders must be able to provide year-round services from 
Deceqiber 1, 1998 through June 30, 1999. Contracts will 
be negotiated for that time period, with a Lane County 
option to renew contracts annually for up to two addition
al years, based on funding availability and the contrac
tor's performance. SWPIC may reject any bid not in com
pliance with all prescribed public bidding procedures and 
requirements and may reject for good cause any or all 
bids if it is in the public interest to do so. This project 
depends upon state and federat funding. 
The following conditions will apply to the subcontracts 
resulting from this bidding process: •The contractor must 
operate the program independently, not as an agent of 
Lane County. *The contractor must comply with all terms 
in the contract and with all applicable federal, state, and 
local statutes and rules governing the operations of the 

Services 
Adult Foster Care ...................... . 

Lots & Acreage 
..3 Mobile Homes I 

...10 Real Estate Wan Card of Thanks .... 
Health & Beauty Care ..... .17 Recreational Pre 
Lost & Found ....................................... 20 
,Personals................. . .......................... 25 Real 

Apartment Ren! 
Business Rental· 
Duplex Rentals 
Home Rentals ... 
Miscellaneous F 
Mobile Home R 
Office Rentals .. 
Roommate Wan 
Rooms for Rent 
Vacation Rental~ 
Want to Rent .. 
Want to Share ... 

Places To Go ............................................. 26 

Business/Employment 
Business Services ........................................ 6 
Business Equipment .............................. 256 
Business Opportunity ............................ 165 
Child Care Services .................................. 30 
Domestic Help Needed ............................ 36 
Help Wanted ........................................... .40 
Lessons & Tutoring ................................. .55 
Misc. Instruction ..................................... .58 
Music Instruction ...................................... 60 
Work Wanted ........................................... .50 

Real Estate 
Commercial Property ............................ 125 
Coast Properties ...................................... 126 

Financial Servic· 
Loans & Financ; 
Tax Services ....... 

Construction ............................................ 127 
Duplexes for Sale .................................... 150 , 

Farm & Equipm 
Hay, Feed & Sui 

Farms for Sale .......................................... 130 
Homes for Sale ....................................... 135 

LEGAL NOTICE: 
NOTICE OF INTENT TO ADOPT 

AMENDMENTS TO LRAPA RULES 
In accordance with Title 14 of the Lane Regional Air 

Pollution Authority (:LRAPA) Rules and Regulations, the 
Board of Directors is proposing: 

To amend LRAPA Title 43, "Emission Standards for 
Hazardous Air Pollutants," to: bring LRAPA's rules up-to
date with the state's rules regarding asbestos demolition 
and removal, thus allowing LRAPA to maintain its author
ity over asbestos demolition and removal and Title V per
mitting activities; amend the fee schedule to adopt some 
additional fees; amend some of the notification require
ments; prohibit open storage of friable asbestos-contain
ing materials or asbestos-containing waste material; 
amend or add certain definitions; and make some other 
housekeeping changes for clarity. 

WHO IS AFFECTED: Asbestos abatement contrac
tors doing business in Lane County, major industrial 
sources subject to the federal Title V permitting program; 
industries or businesses who have asbestos abated 
within the business facility; owners of residences who 
hire asbestos abatement contractors to abate asbestos 
in the residence. 

PUBLIC HEARING: Public hearing on the aQove rule 
adoption wm be held before the LRAPA Board of 
Directors: Location: City Council Chambers Springfield 
City Hall 225 5th Street Springfield, Oregon DATE: 
Tuesday, October 20, 1998 TIME: 12:30 p.m. Copies of 
the proposed rules, as well as Statements of Need and 
Fiscal Impact, are available for review at the LRAPA 
office at 225 5th Street, Suite 501, Springfield, Oregon 
until September 21, 1998, then at our new location, 1010 
Main Street, Springfield, Oregon until October 20, 1998. 
The public may comment on the proposed regulations by 
calling the LRAPA business office, 726-2514, Extension 
222 (Tom Freeman), Extension 216 (Barbara Cole), or 
Extension 225 (Merrie Dinteman); or written comment 
may be submitted until October 12, 1998, to the LRAPA 
Board of Directors, 101 O Main Street, Springfield, 
Oregon 97477. 

25 • Personals I 
FREE HELP. Drinking -:: 
problem? Alcohol., Jc 

Anonymous 24 hour free, s, 
confidential 541 ·342-4113. E1 -----
START DATING tonight! G· 
Play Oregon's Dating gc 
Game. 1-800-ROMANCE, o~ 
ext. 8676. st 

26 • Places To Go & 
Things To Do 

THE GAME CENTOR 
Cottage Grove 

•2 SHUFFLE BOARDS• 
•DARTS• 
•2 HORSE SHOE PITS• 
•GOLF MACHINE• 
•2500 SQ. 
DANCE FLOOR• 
•ALL LOTTERY GAMES• 
•KARAOKE• 
•BOARDGAMES• 
•UVE MUSIC• 

ALWAYS SOMETHING 
FUN TO DO AT 

THE GAME CENTOR 
942-3047 

Employment 

30 • Child Care 
Services 

C& 

O• 
M. 
u( 
P' 
pc 
m' 
ly 
be 
wi 
inc 
en 
co 
sa 

FL 
11 
~( 

a 

program. A sample boilerplate for Lane County ~:;;;;::;;;;::;;;;:=:;:;;;;::;;;;::;;;;::;;;;::;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~ 
JOBS/Welfare to Work contracts will be provided to 
potential bidders upon request. The boilerplate is sub
ject to change to comply with the legal requirements of 
Lane County and the State of Oregon and with changes 
in federal and state legislation related to welfare reform. 
*Any article of tangible property acquired with funds 
under these contracts which costs $500 or more and 
which has a u.~eful Ii~ of m~r~ th?n two y~a~ is ~capital 

Classified 
Advertising 
Disclaimer 

3 FULL TIME OPENINGS va 
My So. 49th Pl. Springfield Mt 

Please check your ad 
on the first day it 
~nnP~rc:! Nof'ifv thP 

6 •Business 
Services 

SMALL DUMP TRUCK 
SERVICE 

home. BAM. 6PM., Mon.· Fri. ex 
Contact Cindy, (541) 747-6431. re< 

CHILDCARE Sr 
RESOURCES 54 

A free servic:r ~')r parents. 
www.c :ire-
resou "" r 
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LANE REGIONAL AIR POLLUTION AUTHORITY 

. AMENDMENTS TO 

TITLE 34 

Stationary Source Rules and Permittina Procedures 

Section 34-060 Plant Site Emission Limit Rules 

8. Alternative Emission Controls (Bubble) 

A. Alternative emission controls may be approved for use within a plant 
site such that specific mass emission limit rules are exceeded if: 

( l) such alternatives are not specifically prohibited by a permit con
dition; 

(2) net emissions for each pollutant are not increased above the PSEL; 
(3) The net air quality impact is not increased as demonstrated by pro

cedures required by Section 38-035 (Requirements for Net Air Qual
ity Benefit); 

(4) No other pollutants including malodorous, toxic or hazardous pollu
tants are substituted; 

(5) Best Available Control Technology (BACT) and Lowest Achievable 
Emission Rate (LAER), where required by a previously issued permit, 
and New Source Performance Standards (NSPS) and National Emis
sion Standards for Hazardous Air Pollutants (NESHAP)~ where re
quired, are not relaxed; 

(6) specific mass emission limits are established for each emission unit 
involved such that compliance with the PSEL can be readily deter
mined; or 

(7) application is made for a permit modification and such modifica
tion is approved by the Authority. 

B. Operators of existing sources requesting alternative emission controls 
shall, at the time of application, pay the following fees: 

(l) a filing fee of $[T5J2§.; and 
(2) an application processing fee of $500. 

PUBLIC HEARING DATE: MAY 12, 1998 
-1-
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Section 34-150 ACDP Fees 

1. All persons applying for a new ACD permit or a renewal of an existing ACDP 
shall at the time of application pay the following fees: 

A. A filing fee of $[T5]~~; 

B. An application processing fee; and 

C. An annual compliance determination fee. 

Both the application processing fee and the annual compliance fee may 
be waived when applying for letter permits (see Section 34-100-6, Permit 
Categories). 

2. All persons applying for a modification of an existing ACDP shall at the time 
of application pay the following fees: 

A. a filing fee of $[T5]g~; and 

B. an application processing fee. 

The application processing fee may be waived when applying for letter 
permits (see Section 34-100-6, Permit Categories). Modifications subject to 
the requirements of Section 34-035, Requirements for Construction, may be 
subject to the fees of Table A Part I, in addition to the fees of Table A Part II. 

3. All persons applying for a Synthetic Minor ACDP (34-120) shall at the time of 
application pay the following fees: 

A. a filing fee of $[T5]g~; 

B. an application processing fee; 

C. an annual compliance determination fee; and 

D. all of the applicable fees of Table A Part I. 

4. The fee schedule contained in Table A Part II shall be applied to determine 
the ACDP fees on a standard industrial classification (SIC) basis. 

5. Applications for multiple-source permits received pursy5::mt to Section 34-100-
4 (Permit Categories) shall be subject to a single $[T5]~~ filing fee. The 

PUBLIC HEARING DATE: MAY 12. 1998 
-2-
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application processing fee and annual compliance determination fee for 
multiple-source permits shall be equal to the total amounts required by the 
individual sources involved, as listed in Table A Part II. 

6. In addition to the fees mentioned above, sources may be subject to the 
fees of Table A Part I. The fees for construction review shall be based on the 
definitions of review levels in Section 34-035-3. 

7. Modifications of existing, unexpired permits, which are instituted by the 
Authority due to changing conditions or standards. receipt of additional 
information or any other reason pursuant to applicable statutes and which 
do not require refiling or review of an application or plans and 
specifications, shall not require submittal of the filing fee or the application 
processing fee. 

8. The annual compliance determination fee shall be paid at least thirty (30) 
days prior to the start of each subsequent permit year. Failure to remit the 
annual compliance determination fee on time shall be considered grounds 
for not Issuing a permit or for terminating an existing permit. Also, such a 
failure is, in and of itself, a violation and may subject the permittee to en
forcement procedures as defined in Title 15 of LRAPA Rules and Regulations. 

9. If a permit is issued for a period of less than one year, the applicable annual 
compliance determination fee shall be equal to the full annual fee. If a 
permit is issued for a period greater than twelve (12) months. the applicable 
annual compliance determination fee shall be prorated by multiplying the 
annual compliance fee by the number of months covered by the permit 
and dividing by twelve (12). 

10. If a temporary or conditional permit is issued in accordance with adopted 
procedure. fees submitted with the application shall be applied to the 
regular permit when it is granted or denied. 

11. All fees shall be made payable to the Authority. 

12. Table A Part II of this ntle lists all air contaminant sources required to have a 
permit and the associated fee schedule. 

PUBLIC HEARING DATE: M4Y 12. 1998 
-3-
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LRAPA 
TABLE 

AIR CONTAMINANT SOURCES AND 
ASSOCIATED FEE SCHEDULE 

PART I 

NOTE: Fees in A-I are in addition to any other applicable fees. 

A. Late Payment 

(1) 8-30 days 

(2) Greater than 30 days 

B. Ambient Monitoring Network Review 

C. Modeling Review 

D. Alternative Emission Control Review 

E. Non-technical pennit modification 
(name change, ownership transfer, 
similar) 

F. Construction Review (see Section 34-035 
for definition of level of construction review) 

( 1) Level I 
(2) Level II 
(3) Level III 
(4) Level IV 

10% 

25% 

$900 

$2,000 

$1,500 

$50 

$200 
$2,000 

$10.000 
$20.000 

G. Elective Pennits--Synthetic Minor Sources 

(1) Pennit application or modification 

(2) Annual compliance assurance 

H. Emission Banking Review 

(1) Initial setup 

(2) Annual review 

I. Emission Offsetting Review 

$1,900 
*($ [5ee]Wtimo\ ;j'.;*,:.-..:.:,,,.,.,J 

$1,000 
*($ [ZOO]~-) 

$1,000 

$500 

$1,000 

* These fees may apply where a source electing to be a synthetic minor would otherwise require a federal operating permit due 
to its potential to emit air contaminants above the major source threshold .and the source has two or less equipment types. 
The applicability of these fees will be determined by the Director. 

NOTE: Persons who operate boilers shall include fees as indicated in Items 58. 59, or 60 in Part II, in addition to fee for 
other applicable category. 

PUBLIC HEARING DATE: MAY 12, 1998 

I 
0 

'O 
OQ 

V> 



TABLE A 

LRAPA 
AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

1. Seed cleaning located in Air Quality 
Maintenance Areas. commercial operations 
only (not elsewhere classified) 

2. RESERVED 

3. Flour and other grain mill products 
in Air Quality Maintenance Areas 
(al 10,000 or more tons per year 
(b) Less than·l0,000 tons per year 

4. Cereal preparations in 
Air Quality Maintenance Areas. 

5. Blended and prepared flour in 
Air Quality Maintenance Areas 

<al 10.000 or more tons per year 
(b) Less than 10,000 tons per year 

6. Prepared feeds for animals and fowl 
in Air Quality Maintenance Areas 

(al 10,000 or more tons per year 
(b) Less than 10.000 tons per year 

7. Beet sugar manufacturing 

NQ.te.: A filing fee of $ !751'93 is required for all sources. 

PART II 
Standard 

Industrial 
Classification 

Number 

0723 

2041 
2041 

2043 

2045 
2045 

2048 
2048 

2063 

Application 
Processing 

Fee 

[49&JD 

~i: ~~~jlllll 
[h60&Ji1'9iM • · .. ::*:: ... ;.; .. : .. : 

g:~~~jllll 

[h60& I"'§!m [ m JW.~~!a 
[~ nnn]im'!li!!i 
r;-o::ro to:::t::P:~~ w.w.•Nh_.,., 

Annual 
Compliance 

Determination 
Fee 

[ 't5!I] ~~!! 

[~JMllli>* 
[ 631.lJ~!i.1'

11

'"" 

[~J1i\1i~~?; 

[ k!;z ~~11@?.z [ L,,,, 

8:i~:jlllll 
~ 0 An "'''''"'"'" [ TTV"ft1 ]J!@i,\l.i! 

Public Hearing Date: May 12, 19'. 
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TABLE 
LRAPA 

AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

8. Rendering plant 

Cal 10.000 or more tons per year 
Cbl Less than 10.000 tons per year 

9. Coffee roasting 

Cal 1 to 40 Kg. roasting capacity 
Cbl Greater than 40 Kg. roasting capacity 

10. Sawmill and/or planing mill 

Cal 25.000 or more board feet per shift 
(bl Less than 25.000 board feet per shift 

11. Hardwood mills 

12. Shake and shingle mills with air transfer 
systems 

13. Mill work (including kitchen cabiQets and 
structural wood members) 25.000 or more 
board feet per shift 

~= A filing fee of $f75/9cy_ is required for all sources. 

PART II 
Standard 

Industrial 
Classification 

Number 

2077 
2077 

2095 
2095 

2421 
2421 

2426 

2429 

2431. 2434 & 2439 

Application 
Processing 

Fee 

[~]i>K~:~'.ff • l'::;t.t.ft" 
[~]· '"""']; • ··*:~ 

[a28]~~ 
E99GJi!tW~ ~ .. ,:t.;.~.·-·.·.O< 

[99GJ\l$~~ 
[aa9]1;U .... 

~g 

[aa9]Afm 

[aa9Jlm!l ~:-.: .. ,,.,,: 

['f.49]~\~ 

Annual 
Compliance 

Determination 
Fee 

r:-attt ·n~W' [ . Jg@,,% 
[ h200JititS:ll'.% 

[ 400] ~9'.i 
"""' ~1Igoo.'''"'·:• [-:TTV]ioF'·.···. .... ~, .... ~ .. 

E~).fiI~~ 
[~J§5!l 

···«~!\'"' [93GJlF .i3. ···'' ·····' 

~:~· .... 
[il5S}ii;]~ 

E hi6!1 Jl\Ml~~ 

Public Hearing Date: May 12. 1998 
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TABLE A 

LRAPA 
AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

14. Plywood manufacturing 

Cal 25.000 or more square feet 
per hour (3/8" basis finished product) 

(bl Less than 25.000 square feet 
per hour (3/8" basis finished product) 

15. Veneer manufacturing only 
Cnot elsewhere classified) 

16. Wood preserving 

17. Particleboard manufacturing (including 
strandboard. flakeboard and waferboard) 

Cal > 10,000 sq.ft./hr--3/4" basis 
finished product 

Cb) < 10,000 sq.ft./hr--3/4" basis 
finished product 

18. Hardboard manufacturing 

Cal > 10,000 sq.ft./hr--1/8" basis 
finished product 

Cbl < 10,000 sq.ft./hr--1/8" basis 
finished product 

.l'iotl!: A filing fee of $ FT5f!{Q, is required for all sources. 

PART II 
Standard 

Industrial 
Classification 

Number 

2435 & 2436 

2435 & 2436 

2435 & 2436 

2491 

2492 

2492 

2493 

2493 

Application 
Processing 

Fee 

[~]~f§Wi • .:.·:*: .... ;~:;!: 

[~JW!!ii!& 

[a3e]~'t~ 

[h%!t]~j~~ 

[~J®f!m~~ 

[ r.-4a& Jlj($i.~ 

[~]~:*:a12 

[ r.-4a&] ~l~!!it§ 

Annual 
Compliance 

Determination 
Fee 

[ '1_l1Qll]l1Wlii!i 
'l:"';"'7'0t1 ~:~M~:l:1, 

[~JWli~~ 

[ 900 J~iiJ[~~ 

[~J~!la$1 

[ 3-;-Sffi J@i@:5% 

[~JllWW:iJ . '$.:,;:~~9 

[ 'LOllil]~····'Hl!fii'\l '2:"'i""OOU .·. ::=·?.u:r;:;;i:: ..... , .•. ·.·.·.•.•.-..; 

Cr.-4a&J~Wm~ 

Public Hearing Date: May 12, 19 

> :=:: 

i 
:::l. 
Q 

'i::l 
' ClCl 

00 



IAfil1 
LRAPA 

AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

19. Battery separator manufacturing 

20. Furniture and fixture manufacturing 
25,000 or more board feet/shift 

21. Pulp mills. paper mills and 
paperboard mills 

22. Building paper and building board mills 

23. Alkalies and chlorine manufacturing 

Cal Simple Permit * 
(b) Complex Permit * 

24. Calcium carbide manufacturing 

Cal Simple Permit * 
(b) Complex Permit * 

25. Nitric acid manufacturing 

.fll.Qll!.: 

(al Simple Permit * 
(b) Complex Permit* 

A filing fee of $1~1$,a is required for all sources . 

PART II 
Standard 

Industria, 
Classification 

Number 

3069 

2511 

2611. 2621 & 2631 

2661 

2812 
2812 

2819 
2819 

2819 
2819 

Application 
Processing 

Fee 

[Ha&J1'1'1ltili • ~~*!~~ 

[T<IBJ~lt 

[6;-i6GJ~i~ 

[99& J[ffl?:ft 

[~]~1litll • : .. t·i{.~:: .. : .. , 

[~]~(!\}[~ 

[i-.851)]~11~ 
Ea.ffiS J~.1JID'A 

[~:~~~]~lp~q E J~.~ze 

Annual 
Compliance 

Determination 
Fee 

[ "--"'m]iifWii'li' 
r;-;:7t7t1 ~:?;.~t::! 

[H69]~%~~!> ' :R,:,; .•.• ~ •• -R 

[~Jlf"Wiml.'J • :)Q:t; .. ,, .. ,~ 

[~]I"f~ W;:f~w .. ::. 

~~:~~~jlflll 

[r:-54GJ~i1§1 
[ a-.a% J"'YltJ!t m,,!!!:i, . .,,,, 

['---'lOLl]~W""~ ~ ~~:QO:~ 

Eh'fMJl'I~ 

Public Hearing Date: May 12. 1998 
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TABLE A 
LRAPA 

AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

26. Ammonia manufacturing 

(al Simple Permit * 
(bl Complex Permit * 

27. Industrial inorganic and organic chemicals 
manufacturing (not elsewhere classified) 

(a) Simple Permit * 
(bl Complex Permit * 

28. Synthetic resin manufacturing 

Cal Simple Permit * 
(bl Complex Permit * 

29. Charcoal manufacturing 

30. Pesticide/Herbicide manufacturing 

31. Petroleum refining 

32. Asphalt production by distillation 

33. Asphalt blowing plants 

Mo.tll: A filing fee of $Ff5/~'4. is required for all sources. 

PART II 
Standard 

Industrial 
Classification 

Number 

2819 
2819 

2819 & 2869 
2819 & 2869 

2821 
2821 

2861 

2879 

2911 

2951 

2951 

Application 
Processing 

Fee 

(MaeJ!!!:I~ 
[~J2f6"18 

[HSS]~\ll~~ 
(r.800]~"~*~ 

(MaeJ~\'.§1 
[~]'iJ"-i'tf • ~::i::P:~.t., 

(ma9]~~1@:$ 

[~ non i!r'"!>~li 
""""'] l.l}!!lt~ 

[ &:-i6!l] !fli~ 

(Mae Ji~~:~ 
[M3SJ®1:~~ 

Annual 
Compliance 

Determination 
Fee 

[h48GJQ;~I 
[ r.9M Ji.>;iifj 

g::i~5llili 

g:~~~jlfll 
[~JWfili" • . ... ;~(;~, .... :?; 

' ,., ~en '.f;Oi'.''<!%1> [ =orou ]P.;;i@g;t& 

[12 . ne J'.twiaz~ 

[h48&Jl@~~ 

[~]@'f~'O] .•.•. ;~~~·-·.· 
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IAfil.E. 
LRAPA 

AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

34. Concrete Paving Plants: Asphalt Production 

Cal Stationary 
Cb) Portable 

35. Asphalt felts or coating 

36. Blending. compounding or refining of 
lubricating oils and reprocessing of 
oils and solvents for fuel 

37. Glass container manufacturing 

38. Cement manufacturing 

39. Concrete Manufacturing including 
Redimix and CTB 

40. Lime manufacturing 

41. Gypsum products 

42. Sand and Gravel Plants: Rock Crusher 

~= 

Cal Stationary 
(bl Portable 
(cl Stationary or Portable 

< 300.000 Tons/Year Throughput 

A filing fee of $ [75J'IJlJ. is required for all sources. 

PART II 
Standard 

Industrial 
Classification 

Number 

2951 
2951 

2952 

2992 

3221 

3241 & 3251 

3271. 3272 & 3273 

3274 

3275 

1429. 1442. 1446 & 3295 
1429. 1442. 1446 & 3295 

1429. 1442, 1446 & 3295 

Application 
Processing 

Fee 

['---'"" ml!l'I!!·: ~h.wli 
[H4GJW~t; 

~'*,~~ 

66G ll[§ ( ]BNm 

[r.-HSJ®;I!~ 

[HaSJiF&~;; ••. :.J: .• ,~ 

[ 8-;94tt Jil\1.1~ 

[rs&J~J;j 

(i-;BS&J~!J~ 

[99GJM&.i 

1.870 
1.370 

[retlJ~il 

Annual 
Compliance 

Determination 
Fee 

[m6GJ''W1S~ f:<:-,:.:.;{•}:•;.: 

[~J®Ytat 

[ h%G J~Wliffi 
I : .... ~f~.,,..,.; 

[ r,.aea JJ.11\71!~ 

[~J"'®"l • ~:£1.i;~itl 

[~J]fi.!~~ 

[a%Jillt4 

[mtJt~'.~$ 

[~]~j\~~;t 

1.960 
1.160 

[BOOJ@t$ 
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TABLE A 
LRAPA 

AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

43. Steel works. rolling and finishing 
mills. electrometallurgical products 

44. Incinerators 

Cal 250 or more ton/day capacity or an 
off-site infectious waste incinerator 

(bl 50 or more but less than 250 tons/day 
capacity 

(cl 0.5 or more but less than 50 tons/day 
capacity 

(dl crematoriums and pathological waste 
incinerators not elsewhere classified 

(el PCB and/or off-site hazardous waste 
incinerator 

45. Gray iron and steel foundries. malleable iron 
foundries, steel investment foundries. steel 
foundries (not elsewhere classified) 

(al 3.500 or more tons per year production 
(bl Less than 3.500 tons per year production 

46. Primary aluminum production 

1\1.Qte.: A filing fee of $[75/ffi is required for all sources. 

PART II 
Standard 

Industrial 
Classification 

Number 

3312 & 3313 

4953 & 7261 

3321 & 
3322 & 
3324 & 
3325 

3334 

Application 
Processing 

Fee 

[3-:t!OOJ~}~~~ 

[~J£@li3M • :: .. :,:,.;t, .. :_.~~:: 

[~]~f~~ 

[6re]J~~ 

[6reJ1£li : •. ;:;.ji?: 

[~]~~[!.~~ 

~~~~~11:~~~ 

[ 6-;-1-69 Jiil'~ 

Annual 
Compliance 

Determination 
Fee 

[ r:-s41l J@.\\i~w 

[ 6-;trtS Ji'il~~~ 

[Hall J~!l$.~a 

['tSe]~~Q 

['tSeJ~!ID 

[ 6-;trtS J1i;Af~g 

[~Jg:1.21 
[B69Ji:11t~~ 

[~J[t~:~&!~ 
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™1.E 
LRAPA 

AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

47. Primary smelting of zirconium or hafnium or 
primary smelting and refining of other ferrous 
or non-ferrous metals not elsewhere classified 

Cal ~ 2.000 TPY production 
Cb) < 2.000 TPY production 

48. Primary smelting of silicon 

49. Secondary smelting and refining of 
nonferrous metals 

PART II 

50. Nonferrous metal foundries 3361. 3362 & 3369 
(100 or more tons/year metal charged) 

51. Electroplating, polishing and anodizing 

52. Galvanizing and pipe coating--exclude 
all other activities 

53. Battery manufacturing 

54. Grain elevators--intermediate storage only. 
located in Air Quality Maintenance Areas 

N!ll!!: 

(a) 20,000 or more tons per year 
Cb) Less than 20,000 tons per year 

A filing fee of $£75lfl'Q. is required for all sources. 

Standard 
Industrial 

Classification 
Number 

3339 
3339 

3339 

3341 

3471 

3479 

3691 

4221 
4221 

Application 
Processing 

Fee 

~~:~~:~11 
[~)3112$6 • • •• ·:.t:= ••• • ••• • •• • 

[i-;400Ji1!ll~ 

[~)[$. 

[500Ji~~ 

[6r9Ji~i 

[*SJ!!$. 

[ hH!'~M.l.§1§ 
[6r9J!;!l 

Annual 
Compliance 

Determination 
Fee 

(12.768)~~¥~~ 
["--"""]iW'"'a'11····· 

'Z:OlJ"O't1 ~:f;ft!.J~. 

c 5,889 JZil?~w 

~"11i1i<i [ i-;481} ]l!!&li.lli 

[hlS!l]~~~~w 

[ 969 Jl¥:1:9'!! 

[WSJ;i:ii~ 

[mseJ¥ili<i% . ~--:~~~9.:,;~ 

~~~~ll~? 
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TABLE A 
LRAPA 

AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

55. Electric power generation or cogeneration 

Cal Solid fuel--25 MW or greater 
Cbl Solid Fuel--less than 25 MW 
Ccl Oil or gas fired 

56. Fuel burning Equipment at gas production 
and/or distribution facilities 

57. Grain elevators--terminal elevators 
primarily engaged in buying and/or marketing 
grain in Air Quality Maintenance Areas 

(al 20.000 or more tons per year 
Cbl Less than 20.000 tons per year 

58. Fuel-Burning Equipment (gas or oil), 
Aggregate Heat Input 

(a) >250 million BTU/hr 
(bl >100 and <250 million BTU/hr, 
(c) >10 and <100 million BTU/hr 
(d) <10 million BTU/hr 

~: A filing fee of $£751!1/J is required for all sources. 

PART II 
Standard 

Industrial 
Classification 

Number 

4911 
4911 
4911 

4925 

5153 
5153 

4961 
4961 
4961 
4961 

Application 
Processing 

Fee 

[~ 00:'~5~ • J ::\~:;·:~l~h::;j;:::; 
[~Jli:,,~ll 
[~J~!~~§ 

[~J~1[~~~ 

~~~~'~11~~ 

~U~ii1ii11 
[aaG ~00 L, 

Annual 
Compliance 

Determination 
Fee 

[~Jili!W~~ 

~~: ~~~~1111. . 
[r..;oo]fiW1£ 

' *-~*R·#.~ 

~~;iilm! 

[ a-,.ooa Jaif&t~ 
1. 730 
1.210 

[as&Ha~ 
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Ihfili 
LRAPA 

AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

59. Fuel-Burning Equipment Inside the AQMA 
<Wood or Coal Only) Aggregate Heat Input 

(al >250 million BTU/hr 
<bl >100 and <250 million BTU/hr 
(cl >10 and <100 million BTU/hr 
(d) <10 million BTU/hr 

60. Fuel-Burning Equipment Outside the AQMA 
(Wood or Coal Only)Aggregate Heat Input 

<al >250 million BTU/hr 
(bl >100 and <250 million BTU/hr 
(c) >10 and <100 million BTU/hr 
(dl <10 million BTU/hr 

61. Sources not listed herein which would emit 
10 or more tons per year of the aggregate 
of any air contaminants. including including 
but not limited to: particulates. SO,. NO, 
or hydrocarbons. if the source wer.e to 
operate uncontrolled 

(a) Complex Permit * 

PART II 
Standard 

Industrial 
Classification 

Number 

4961 
4961 
4961 
4961 

4961 
4961 
4961 
4961 

(Complex Permit fees proposed to increase to $10.000. effective July 1. 1999.J 
~QllI~ii~~!l~li1'.~iffil1~ 
([bl!'P Simple Permit * 

l\!l:U.e.: A filing fee of ${75/fl~ is required for all sburces. 

Application 
Processing 

Fee 

[t.:J~fil~ 
[. ],. 
~~:~~~~@lll 

[~]i01#1" · ~t~l~n 

U:i~~~lll 
[499Jmiff 

[&;-eOO]~~Q 

!iii~ 
1.000 

Annual 
Compliance 

Determination 
Fee 

[~]~~ii • i:-)tt.:x~,:::: 

~~:~~~~ltJll 
[hffiSJ~i~ll 

[r,m]fiii'f~ ti);=:;:..;.;::.-/ 
[HBGJ~~t~ 
[~Jk62'4 

[~J~il~I 

[ &:-200J'Wiiiii' ' l-1:-': •..•. M~ 

ffi!4~Q 
1. 000 
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TABLE A 

LRAPA 
AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source 

62. Sources not listed herein which would 
emit significant malodorous emissions 
as determined by Authority review of 
sources which are known to produce 
similar air contaminant emissions 

(a) Complex Permit * 
i~iii~ail;~[IBtmiiis proposed to increase to $1 o. ooo. 
([b]gl Simple Permit* 

63. Sources not listed herein for which an 
air quality problemis identified by the 
Authority, including but not limited to: 
open storage of dusty or odorous material. 
dry material handling air transfer systems 
and sandblasting operations 

Cal Complex Permit * 

PART II 
Standard 

Industrial 
Classification 

Number 

effective July 1, 1999. J 

(C.01T1Ple.x.Per.01it f.ees proposed to increase to $10, 000, effective July 1. 1999. J 
~filiit®Kl~tif!l~lR~ll1:li , 
([b]~l Simple Permit * 

64. Bulk gasoline plants 5100 & 5171 

65. Bulk gasoline terminals 5171 

J:ll.Qte.: A filing fee of $!751$~ is required for all sources. 

Application 
Processing 

Fee 

[ 5-;-raa Ji;:;;~q 

~1~1111 
1.000 

cs-;.raaJ?l.1~iQ 

@.1ljg~ 
1.000 

[4%Ji!$. 

[~J§:i@.:1'?. 

Annual 
Compliance 

Determination 
Fee 

[ 5-;-raa Jli11~11 

~~4qn 
1.000 

c s-;.raa iwJ.~qg 

111~n~ 
1.000 

[63!1JtW.¥ 

[~Jgjg~]. 
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IAfill. 
LRAPA . 

AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air Contaminant Source . 

66. Liquid storage tanks--39.000 gallons or 
more capacity <not elsewhere classified) 
except for water 

· 67. Can or drum coating 

(al ~ 50,000 units/mon. 
(bl < 50,000 units/mon. 

68. Paper or other substrate coating 

69. Coating flat wood 

70. Surface coating manufacturing 

Cal 100 tons or more of voe per year 
(bl 10 tons or more but less than 

100 tons/year voe 
(C) Less than 10 tons VOC per year 

71. Flexographic or rotograveure printing 
10 tons or more voe per year per plant 

72. RESERVED 

73. Sources subject to federal NESHAPS 
rules under Section 112 of the federal 
Clean Air Act <except demolition or renovation) 

~: A filing fee of $!75ff[f4 is required for all sources. 

PART II 
Standard 

Industrial 
Classification 

Number 

4200. 5169 & 5171 

3411 & 3412 
3411 & 3412 

2641 & 3861 

2400 & 2672 

2851 

2951 
2851 

2751. 2754 & 2759 

Application 
Processing 

Fee 

[7!5S]~~Q/tank 

[h'399 J~jj]~~ 
[r.999]~#'"''" . ~~~~ 

[h'399J[:f@:~ 

[~]~Jill$~ 

[~Jr>Wiio'i.I • 9.::t:Y.~~ 

[~JYJi~ 
[7!5S]~f~ 

[e99Jf@:ll. 

[4-99]~~ 

Annual 
Compliance 

Determination 
Fee 

[ 4-4-SJl:ittank 

[ 3-;-830 Jif\11!1 
[Hoo]:},~4\lr& • ~!:t:-:-Jl9. 

[ 3-;-830 Ji!tt~ 

[ '--~M]!Hi,1;/lli_ 'r";"T"UU ~=~=;;:~~ 

[HOOJ~fllQ~ 

[ 65a J~f(f,; 
[a&G]~~ 

[ n•n "'*"1Sli 
tl'ro" Jlf;l!BM 

[62eJtl~ 
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TABLE A 

LRAPA 
AIR CONTAMINANT SOURCES AND ASSOCIATED FEE SCHEDULE 

Air·Contaminant Source 

74. Sources of toxic air pollutants. including 
Maximum Available Control Technology CMACTl 
(not elsewhere classified) 

Ca) High Toxicity ** 
Cb) Moderate Toxicity ** 

75. Soil remediation Plants 

* 

(a) Stationary (emissions ~ SER) 
Cbl Portable (emissions ~ SER) 
Ccl Stationary (emissions < SERl 
Cdl Portable (emissions < SER) 

Complex Permit: 
• sources requiring PSD or NSR review or 

PART II 

• sources requiring source-specific MACT/GACT determination or 

Standard 
Industrial 

Classification 
Number 

1799 
1799 
1799 
1799 

• sources requiring a large amount of staff time to complete the permitting process 
Simple Permit: 
• sources which are not complex , 

** New York State Air Guide-1 1985-86 Edition 

.Nllle_: A filing fee of $fr51f!i~. is required for all sources . 

Application 
Processing 

Fee 

~~3~~11~~ 

!61' 

Annual 
Compliance 

Determination 
Fee 

~~~ooill1~~ 

~i :!~~illll 
[<\%]~~'~ 
[500]§~ 

Public Hearing Date: May 12. l'. 
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Attachment H, pg. 1 

340-020-0047 
State of Oregon Clean Air Act Implementation Plan 

(1) This implementation plan, consisting of Volumes 2 and 3 of the State of Oregon 
Air Quality Control Program, contains control strategies, rules and standards prepared by 
the Department of Environmental Quality and is adopted as the state implementation plan 
(SIP) of the State of Oregon pursuant to the federal Clean Air Act, Public Law 88-206 as 
last amended by Public Law 101-549. 

(2) Except as provided in section (3) of this rule, revisions to the SIP shall be made 
pursuant to the Commission's rulemaking procedures in Division 11 of this Chapter and 
any other requirements contained in the SIP and shall be submitted to the United States 
Environmental Protection Agency for approval. 

(3) Notwithstanding any other requirement contained in the SIP, the Department is 
authorized 

(a) to submit to the Environmental Protection Agency any permit condition 
implementing a rule that is part of the federally-approved SIP as a source-specific SIP 
revision after the Department has complied with the public hearings provisions of 40 
CFR 51.102 (July 1, 1992) ; and 

(b) to approve the standards submitted by a regional authority if the regional authority 
adopts verbatim any standard that the Commission has adopted, and submit the standards 
to EPA for approval as a SIP revision. 

[NOTE: Revisions to the State of Oregon Clean Air Act Implementation Plan become federally 
enforceable upon approval by the United States Environmental Protection Agency. If any 
provision of the federally approved Implementation Plan conflicts with any provision adopted by 
the Commission, the Department shall enforce the more stringent provision.] 
[Publications: The publication(s) referred to or incorporated by reference in this rule are available from 
the office of the Department of Environmental Quality.] 
Stat. Auth.: ORS Ch. 468.020 
Stat. Implemented: ORS Ch. 468A.035 
Hist.: DEQ 35, f. 2-3-72, ef. 2-15-72; DEQ 54, f. 6-21-73, ef. 7-1-73; DEQ 19-1979, f. & ef. 6-25-79; 
DEQ 21-1979, f. & ef. 7-2-79; DEQ 22-1980, f. & ef. 9-26-80; DEQ 11-1981, f. & ef. 3-26-81; DEQ 
14-1982, f. & ef. 7-21-82; DEQ 21-1982, f. & ef. 10-27-82; DEQ 1-1983, f. & ef. 1-21-83; DEQ 6-
1983, f. & ef. 4-18-83; DEQ 18-1984, f. & ef. 10-16-84; DEQ 25-1984, f. & ef. 11-27-84; DEQ 3-
1985, f. & ef. 2-1-85; DEQ 12-1985, f. & ef. 9-30-85; DEQ 5-1986, f. & ef. 2-21-86; DEQ 10-1986, f. 
& ef. 5-9-86; DEQ 20-1986, f. & ef. 11-7-86; DEQ 21-1986, f. & ef. 11-7-86; DEQ 4-1987, f. & ef. 3-
2-87; DEQ 5-1987, f. & ef. 3-2-87; DEQ 8-1987, f. & ef. 4-23-87; DEQ 21-1987, f. & ef. 12-16-87; 
DEQ 31-1988, f. 12-20-88, cert. ef. 12-23-88; DEQ 2-1991, f. & cert. ef. 2-14-91; DEQ 19-1991, f. & 
cert. ef. 11-13-91; DEQ 20-1991, f. & cert. ef. 11-13-91; DEQ 21-1991, f. & cert. ef. 11-13-91; DEQ 
22-1991, f. & cert. ef. 11-13-91; DEQ 23-1991, f. & cert. ef. 11-13-91; DEQ 24-1991, f. & cert. ef. 11-
13-91; DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 1-1992, f. & cert. ef. 2-4-92; DEQ 3-1992, f. & 
cert. ef. 2-4-92; DEQ 7-1992, f. & cert. ef. 3-30-92; DEQ 19-1992, f. & cert. ef. 8-11-92; DEQ 20-
1992, f. & cert. ef. 8-11-92; DEQ 25-1992, f. 10-30-92, cert. ef. 11-1-92; DEQ 26-1992, f. & cert. ef. 
11-2-92; DEQ 27-1992, f. &cert. ef. 11-12-92; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 8-1993, f. & 
cert. ef. 5-11-93; DEQ 12-1993, f. & cert. ef. 9-24-93; DEQ 15-1993, f. & cert. ef. 11-4-93; DEQ 16-
1993, f. & cert. ef. 11-4-93; DEQ 17-1993, f. & cert. ef. 11-4-93; DEQ 19-1993, f. & cert. ef. 11-4-93; 
DEQ 1-1994, f. & cert. ef. 1-3-94; DEQ 5-1994, f. & cert. ef. 3-21-94; DEQ 14-1994, f. & cert. ef. 5-
31-94; DEQ 15-1994, f. 6-8-94, cert. ef. 7-1-94; DEQ 25-1994, f. & cert. ef. 11-2-94; DEQ 9-1995, f. 
& cert. ef. 5-1-95; DEQ 10-1995, f. & cert. ef. 5-1-95; DEQ 14-1995, f. & cert. ef. 5-25-95; DEQ 17-
1995, f. & cert. ef. 7-12-95; DEQ 19-1995, f. & cert. ef. 9-1-95; DEQ 20-1995 (Temp), f. & cert. ef. 9-
14-95; DEQ 8-1996(Temp), f. & cert. ef. 6-3-96; DEQ 15-1996, f. & cert. ef. 8-14-96; DEQ 19-1996, 
f. & cert. ef. 9-24-96; DEQ 22-1996, f. & cert. ef. 10-22-96; DEQ 23-1996, f. & cert. ef. 11-4-96; DEQ 
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24-1996, f. & cert. ef.11-26-96; DEQ 10-1998, f. & certef. 6-22-98; DEQ 15-1998, f. & cert. ef. 9-23-
98; DEQ 16-1998, f. & cert. ef. 9-23-98; DEQ 17-1998, f. & cert. ef. 9-23-98; DEQ 20-1998, f. & cert. 
ef. 10-12-98; DEQ 21-1998, f. & cert. ef. 10-14-98; DEQ 1-1999, f. & cert. ef. 1-25-99 



AGENDA ITEM NO. 6 

LRAPA Board of Directors Meeting 

TO: Board of Directors 

FROM: Barbara J. Cole, Director 

DATE: May 12, 1998 

May 12, 1998 

Attachment I, pg. 1 

SUBJ: Public Hearing on Proposed Amendments to LRAP A Rules & Regulations, Title 34, 
"Stationary Source Rules and Pennitting Procedures," and Table A, "Air Contaminant 
Sources and Associated Fee Schedule" 

DESCRIPTION OF PROBLEMS AND PROPOSED SOLUTIONS 

The fees for Air Contaminant Discharge Pennits (ACDP) have not been increased since 1991. ACDP 
fees support pennitting, compliance assurance, and complaint response services relative to sources 
covered by the ACDP program. Requirements resulting from the Clean Air Act Amendments of 1990 
have increased LRAPA's level of technical analysis, the complexity of federal reporting and 
compliance requirements, and the necessary sophistication of the technical staff. In addition, 
reporting and oversight requirements for the sources have increased, resulting in a significant work 
load increase for LRAP A staff.. Since 1991, LRAP A has increased its pennitting staff from four to 
eight. While fees for the Title V program for major source pennitting support that program, the 
ACDP fees no longer cover the costs of the ACDP program to the extent they did in 1991. In order 
to sustain the current level of service, LRAP A must increase ACDP fees to pay for a greater 
percentage of the program costs. 

The LRAP A Board of Directors decided upon a multi-phased approach to cover the budget shortfall: 

1. Increase ACDP fees by 24 percent, overall, raising LRAP A's ACDP fees to approximately 84 
percent of the state Department ofEnvironmental Quality's (DEQ) ACDP fees. 

2. Amend the fee schedule for open burning special letter pennits. This proposal will be developed 
and presented for public hearing in the next couple of months. 

3. Amend the fee schedule for asbestos abatement notifications. This proposal will also be 
developed and presented for public hearing in the next couple of months. 

4. Request an increase in annual dues from the local participants in the intergovernmental 
agreement under which LRAP A operates. 

5. By state statute, all civil penalties received by LRAPA go to Lane County's general fund. 
LRAP A currently has an agreement with the county to allow LRAP A to retain. any legal costs 
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associated with the specific contested cases for which fines have been received. The agreement 
is to be renegotiated to allow LRAP A to retain from the general amount of civil penalties 
received the amount of legal and staff costs associated with any enforcement actions involving 
civil penalties. 

This proposed rulemaking deals only with the ACDP fees. 

SPECIFIC AMENDMENTS BEING PROPOSED FOR TITLE 34, TABLE A 

Staff has reviewed the source categories and evaluated the equity between categories, based on work 
load required to process applications, issue permits, conduct compliance assurance inspections, and 
respond to citizen complaints for the different source categories. Fees for some categories would go 
down, while the majority would go up by 24 percent. The filing fee would also increase 24 percent, 
from $75 to $93. 

Permit Fees Table A, Part I 

LRAP A has a simple synthetic minor permit category which the state DEQ does not have in its fee 
schedule. This category was created to avoid charging the same fee for a relatively simple permit 
process as for a more complex one. The current fees are recovering only a small portion of the costs 
of processing those permits. It is proposed to keep the second category but to increase the fees. The 
permit application or modification fee would increase from $500 to $1,000; and the annual 
compliance assurance fee would increase from $200 to $500. Both fees would still be significantly 
below the DEQ fees. 

Permit Fees, Table A Part II 

Most fees would go up by 24 percent. Exceptions are included on the attached table. 

PROCESS 

During its February 10, 1998 meeting, the LRAP A Board of Directors authorized a public hearing 
on this proposal at the May 12, 1998 meeting. Notice of the May 12 hearing was published in local 
newspapers and in the April 1, 1998 edition of the Secretary of State's Oregon Bulletin. In addition, 
notice of the proposal was mailed to all LRAP A permittees, as well as other interested persons. The 
proposed amendments were also submitted to the state Department of Environmental Quality 
headquarters in Portland and to the U. S. Environmental Protection Agency's Region 10 office in 
Seattle, for their review and comment. LRAP A requested and received designation as hearings 
officer for the Environmental Quality Commission, and the May 12 hearing is a joint DEQ/LRAP A 
hearing. The LRAP A Advisory Committee has discussed this matter, and the proposal addresses the 
committee's concerns and recommendations .. 
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To facilitate public comment and answer questions prior to the hearing date, LRAP A staff was 
. available for an air quality forum on Thursday, April 16. All sources subject to ACDP fees were 

mailed a notice of the forum. No one but LRAP A staff attended the event. 

Comments received from all sources (copies attached) have been evaluated by staff. LRAPA's 
responses to those comments are detailed below. Following the public hearing, the LRAP A Board 
of Directors will be asked to adopt the rules, either as proposed or with any changes deemed 
necessary in response to information received at the hearing. 

LRAPA ADVISORY COMMITfEE DISCUSSION 

Committee Consensus 

The LRAP A Advisory Committee discussed the ACDP fee increase proposal at its January and 
February meetings. Although committee members felt they did not have adequate background 

' regarding either the ACDP fee schedule or the agency's budget to be able to give formal 
recommendations to the board, there was consensus on several points: 

1. Additional funding is necessary to continue to operate the ACDP program. 

2. Any ACDP fee. increase should be based on LRAP A's workload, rather than on a percentage of 
the state's ACDP fee schedule. 

3. LRAP A should pursue the concept of receipts authority as a means to have industrial sources 
provide extra funding to pay for expedited processing of permits. 

4. LRAP A needs to develop a strategic plan for a long-term budgeting process. 

Staff Response 

The proposal is. to increase LRAPA's fees to approximately 84% of the state's schedule; however, 
the draft amendments have been revised to better reflect actual workload for individual source 
categories. This still does not recover 100"/o of the cost of the ACDP program. (It should be noted, 
here, that the board also has expressed the opinion that industry should not bear the entire cost of 
operating this program, since individual behaviors also contribute to air pollution levels in Lane 
County's airshed but there are no fees attached to those individual behaviors.) 

Rules and process for receipts authority are being developed at the state level, and LRAP A is 
participating in that effort. LRAP A's intent is to use the receipts authority; however, this cannot be 
used to support the ongoing routine efforts of the ACDP program. This is intended to provide a 
means for a source to obtain a permit on an expedited schedule when a delay in issuance of the permit 
would cause undue hardship of financial loss for the source. 
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LRAP A will develop an overall strategic plan for the agency, and part of that plan will be long-term 
budgeting. 

COMMENTS RECEIVED AND LRAPA RESPONSES 

Written· 

1. COMMENT: 

Robert Rothwell, Globe Metallurgical, Inc., agrees with most of the proposal, with one 
exception: the proposal to renegotiate LRAP A's agreement with Lane County to recover a 
greater percentage of civil penalties collected. Mr. Rothwell believes removing the phrase, " . 
. . regardless of whether they pertain to the specific cases for which the fines are received," from 
the proposal would allow LRAP A to retain a portion of civil penalties to help offset the costs 
of enforcement but not allow those funds to be used for routine field activities. Mr. Rothwell 
is also concerned that LRAP A's retentioii of part of the penalties could create inequities for 
industries in the rest of the state. 

LRAP A RESPONSE: 

The civil penalty agreement with Lane Coimty has 1W effect on the ACDP fee proposal. LRAP A 
appreciates Mr. Rothwell 's apparent trust that LRAP A 's intent is not to make money through 
civil penalties, as well as his suggested rewording. The intent is merely to recover actual costs 
associated with enforcement actions which result in assessment of civil penalties, and those 
funds cannot be used for any other purpose. 

As to inequities between industries in Lane County and in the rest of the state, the current 
proposal puts Lane County sources at a competitive advantage with respect to sources in the 
rest of the state. The proposed LRAP A ACDP fee structure is overall only 84 percent of the 
fees currently changed by DEQfor similar services. Retention of a portion of the civil penalties 
is proposed to avoid a greater increase of ACDP fees for all sources. A higher ACDP fee 
structure than proposed would in effect result in all sources subsidizing the costs of enforcement 
actions for a minority of sources. This proposal would impose more of thi! cost of direct 
enforcement actions on the sources that are in violation. 

2. COMMENT: 

Kevin Godbout of Weyerhaeuser agrees that the costs of the ACDP program have risen and that 
raising the fees is reasonable; however, he had two suggestions: 

A. that LRAP A implement a pennit-streamlining program to increase program efficiencies and 
reduce program costs; and, 
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B. that LRAPA consider phasing the increase in over several years. Because industry has 
difficulty planning for large one-time increases in fees, Mr. Godbout suggested more 
frequent review of the fee schedule and smaller, more frequent increases. 

LRAP A RESPONSE: 

A. LRAP A is streamlining the permitting program and will continue to do so in the future. 

B. LRAPA can not afford to phase-in the current proposed ACDP fee increase without 
creating a deficit in the next fiscal year. LRAP A agrees, however, that the fees should be 
adjusted more frequently to avoid large fee increases. More frequent program evaluation 
and smaller, more frequent fee adjustment would be better for both affected industries and 
for LRAP A. Staff plans to pursue this process at least every two years. 

COMMENT: 

Regarding the civil penalty retention policy, Mr. Godbout said Weyerhaeuser does not support 
the current agreement with Lane County because it potentially gives the agency an incentive to 
impose civil penalties as a means to funds its enforcement program. He suggests that LRAP A 
rescind the agreement altogether. He states further that LRAP A'·s policy is inconsistent with 
DEQ's policy for the rest of the state, and that it may not be consistent with state statute. 

LRAP A RESPONSE: 

The proposal to retain more of the civil penalties which LRAP A collects has no bearing on ihis 
. rule revision. As to the agreement with Lane County not being consistent with state statute, 

both Lane County and LRAP A legal counsels were involved in development of the current 
agreement and researched that question at the time. 1he renegotiation of this agreement is, at 
this point, just a suggested means to recover more of LRAP A 's costs. 1he matter must first be 
researched by legal counsel, who will then draw up a proposed revised agreement if allowed 
by statute. Any.revised agreement will be placed on the agenda for board discussion at an open 

. meeting. 

Tele.phone 

1. COMMENT: 

Marie Porterfield, Sundance Lumber Co. questioned the notice that said fees ·had not increased 
since 1991. He said he paid $620 in 1992 and $2,500 in 1997. 

LRAP A RESPONSE: 

We explained that increased emissions put his company into a different category subject to 
higher fees. Mr. Porterfield understood and seemed to be satisfied with the explanation. 
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2. A representative of Georgia Pacific called to ask how the proposed fee increase would affect his 
source, specifically. 

LRAP A RESPONSE: 

LRAP A staff provided specific infonnation for the source in question. 

Internet 

COMMENT: 

William Van Vactor of Lane County commented regarding the penalty retention proposal as follows. 

A He asked what the current collections were under the Intergovernmental Agreement (IGA) that 
allows retention of civil penalties and how it would increase ifthe IGA amendment is made. 

B. He also asked what safeguards LRAP A has in place tq prevent an over reliance on fines as a 
source of revenue. 

C. He questioned whether I.RAP A's mission of assisting local businesses to comply with state and 
federal laws was changing as a result of Title V. 

LRAP A RESPONSE: 

A. As.of October 31, 1997 LRAPA had collected $86,369 for Fiscal Year 96197 of which $12, 733 
was retained to cover contested case legal fees. Since that time $34,313 in penalties has 
accrued in Fiscal Year 97198. The total amount to be retained under the cu"ent !GA is not 
complete since the fiscal year and ongoing enforcement actions are not complete; but at this 
time at least $2-3,000 in contested case legal fees are expected LRAPA estimates that the 
proposed change in the !GA would result in retention of an additional $15, 000 a year. The 
amount retained in future years under the cu"ent and proposed !GA would vary significantly 
depending on number and nature of enforcement actions in any given fiscal year. 

B. LRAP A does not rely on penalties. Penalties are not in our budget. Enforcement decisions 
should never be linked to budget needs. LRAP A's goal is to only cover the actual costs of 
enforcement. Enforcement is not and should not be a money-making venture. However, you 
can go too far the other way. In the past, LRAP A enforcement actions have been abandoned 
due to a lack of resources. We have been unable to co"ect some air quality violations for this 
reason. This proposal is intended to provide for retention of penalties equivalent to the cost 
of air quality enforcement actionS with no net revenue gain for LRAP A. The retained penalties 
would help offset the directly. related costs that we are cu"ently subsidizing with other 
resources. The proposed retained fees are small, ~ of 1% of our $2,500, 000 overall budget . . 
It is a small enough percentage of LRAP A's budget to prevent over reliance on fines as a source 
of revenue. Also, no other activities or costs except for those associated with enforcement could 
be included 
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The current !GA only allows LRAPA retention of penalty funds to cover the legal costs 
associated with contested cases on a case-by-case basis. In many cases, LRAPA incurs 
substantial legal fees that are not collectable since the parties involved frequently do not pay 
the penalties imposed In other cases, the penalty is insignificant, but the party chooses to 
contest the case 01!)/Wcy. An exampk is a contested open burning enforcement action involving 
an $80 penalty that cost LRAPA $2000 in legal fees. The LRAPA enfqrcement action was 
upheld by the hearings officer, but the penalty was never paid LRAPA did lien the real 
property of the party, but unless it is sold the penalty mcy not ever be paid This type of 
situation is not uncommon. The proposal is not intended to create a revenue source, but to 
serve as a mechanism to ensure that LRAP A has the resources to enforce air quality roles by 

· recovering actual costs. 

C. LRAP A's mission of assisting local businesses, individuals, and agencies to comply with federal, 
state, and local air quality laws has not changed Our focus is on achieving compliance, and 
enforcement is alwcys the last resort. Enforcement action is undertaken only after other 
approaches have failed or if the violation is very serious. Unfortunately, enforcement is a 
necessary tool. Title V has not changed LRAPA 's policy in that regard Title V fees are 
structured to cover the cost of enforcement actions for Title V sources. The Title V program 
only covers 24 major industrial air pollution sources in Lane County. Collectively other 
sources emit more pollution and take up more of LRAP A stqjf time. LRAP A remains committed 
to alternatives that assist sources, large and small, to achieve compliance without enforcement 
and penalties. 

As noted earlier, the penalty retention !GA and policy should be reviewed 

RULEMAKING JUSTIFICATION ANALYSIS 

1. Aie there state or federal requirements that are applicable to this situation? If so, exactly what 
are they? · 

Yes, LRAPA is authorized by ORS 468A.135 and OAR 340-28-1750 (12) to establish its own 
ACDP fee schedules. 

2. Aie the applicable state or federal requirements performance based, technology based, or both, 
with the most stringent controlling? 

This questjon is not applicable to the rule revision under consideration. 

3. Do the applicable state or federal requirements specifically address the issues that are of concern 
in Larie County? Was data or information that would reasonably reflect Lane County's concern 
and situation considered in the state or federal processes that established the state or federal 
requirements? 
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Yes, the applicable state requirement specifically addresses and reflects the situation and issues 
ofconcem to Lane County. It allows regional air pollution authorities to adopt different ACDP 
fees than those adopted by DEQ, provided such fees are adopted by rule and after hearing and 
in accordance with ORS 468.065(2). 

4. Will the proposed requirement improve the ability of the regulated community to comply in a 
more cost-effective way by clarifying confusing or potentially conflicting requirements, 
increasing certainty, or preventing or reducing the need for costly retrofit to meet more stringent 
requirements later? 

Yes, the proposed requirement will allow LRAP A to continue providing ACDP services to the 
regulated community. The increased revenues from ACDP fees will allow LRAP A to maintain 
its current level of staffing, including one vacant position which has just been refilled and 
another vacant position which is to be refilled in the next couple of months. Those services will 
allow the regulated community to comply with state and federal laws in a more cost-effective 
way than if local ACDP services were not available. 

5. Is there a timing issue which might justify changing the time frame for implementation of state 
or federal requirements? 

No, an ACDP fee increase is overdue. LRAPA has not increased ACDP fees since 1991. 
Diminishing resources for the ACDP program have eroded LRAP A 's ability to ensure timely 
compliance with state and federal requirements. 

6. Will the proposed requirement assist in establishing and maintaining a reasonable margin for 
accommodation.of uncertainty and future growth? 

No, this proposed ACDP fee increase is just enough to provide the minimal resources needed 
for LRAPA ~s short-term ACDP program needs. LRAPA will consider ACDP fee adjustments 
on a regular basis in the future to accommodate growth and inflation as it becomes necessary. 

7. Does the proposed requirement establish or maintain reasonable equity in the requirements for 
various sources (level the playing field)? 

Yes, the proposedACDP fee increase is based on a review of the amount of work it takes to 
permit, conduct compliance inspections, and respond to complaints for each ACDP source 
category. The proposal reflects a level playing field among ACDP sources. 

In an effort to create a more level playing field among source categories, LRAP A will propose 
fee increases for other services including open burning permits and asbestos abatement 
oversight. A 5% increase in Lane County, Eugene, and Springfield dues is also proposed 
Mobile sources are responsible for over half of all air pollution in most communities. That fact 
suggests that a more fair fee structure in the future would include support of the air pollution 
control program by fees directly related to automobiles. 
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Yes, LRAP A must provide core ACDP serVices to comply with state and federal law. If ACDP 
fees are not adequate to cover the costs, the ACDP program would have to be subsidized by 
other revenue sources. 

9. Does the proposed requirement include procedural requirements, reporting or monitoring 
requirements that are different from applicable state or federal requirements? If so, why? What 
is the "compelling reason" for different procedural, reporting or monitoring requirements? 

No, the projJosal does not include procedural, reporting, or monitoring requirements. 

10. Is demonstrated technology available to comply with the proposed requirement? 

The proposal does not require technology to comply. 

11. Will the proposed requirement contribute to the prevention of pollution or address a potential 
problem and represent a more cost-effective environmental gain? 

Yes, the proposed ACDP fee increase will result in pollution prevention by providing the 
resources needed for LRAP A oversight of ACDP sources. It will enable LRAP A staff to help 
sources avoid potential problems and identify more cost-effective environmental protection 
methods. 

OPTIONS FOR BOARD ACTION 

1. Do nothing. The ACDP program would remain in a deficit situation, and LRAP A would be 
unable to maintain the staffing and service level necessary to operate the program as required by 
state and federal laws. 

2. Request additional revisions to the proposal. Any substantive revisions to the current proposal 
would require that the public comment process and public hearing be repeated, thus delaying 
LRAP A's ability to collect higher fees for several months. Since the proposed fee schedule still 
gives Lane County industries a financial advantage over their counterparts in the rest of the state, 
and since those individuals who provided comments support the current proposal, it is believed 
that nothing would be gained by such a delay unless strong testimony to the contrary is received 
at the public hearing. 

3. Adopt the proposal, with revisions in response to testimony. The written testimony does not 
warrant any revisions to the proposal. Changes made in response to oral testimony at the hearing 
may or may not require that the public comment process be repeated (see number 2, above). If 
revisions to do not require additional public comment, the rule amendments could take effect 
upon adoption. 
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4. Adopt the proposal as presented. The ACDP fee schedule increase would take effect 
immediately upon adoption, enabling LRAP A to maintain its current staff and fill the remaining 
vacant pennit writer position. Pennittees would pay more in fees, but pennits would be issued 
more quickly, and compliance inspections would be more timely. 

DIRECTOR'S RECOMMENDATION 

The director recommends that the LRAP A Board of Directors adopt the increase to ACDP fees as 
presented. 

BJC/MID 



ATTACHMENTTOLRAPARULEMAKL .iPROPOSALANNOUNCEMENT 
EXCEPTIONS TO 24% PROPOSED INCREASE IN ACDP FEES 

PUBLIC HEARING: MAY 12, 1998 

Category Air Contaminant Source Application Processing Fee Annual Compliance Determination Fee 

Current Proposed Percent Current Proposed Percent 
15 Veneer Manufacturing 330 918 278% 930 1450 56% 
16 Wood Preserving 1950 2002 2.7% 1740 1921 10.4% 
34a Asphalt Production Stationary 1640 1001 (39%) 1760 2182 24% 
34b Asphalt Production Portable 1640 1001 (39%) 1970 2182 10.8% 
42a Rock Crusher Stationary 1870 1870 0% 1960 1960 0% 
42b Rock Crusher Portable 1370 1370 0% 1160 1160 0% 
42c Rock Crusher <300K TPU 200 248 24% 300 372 24% 
58b Fuel Burriing Eq 100-250m BTU/hr 1510 1872 24% 1730 1730 0% 
58c Fue!BumingEq 10-lOOmBTU/hr 990 1228 24% 1210 1210 0% 
59d Fuel Burning Eq <lOm BTU/hr 1220 1365 11.8% 1010 1252 24% 
61 See Description** 
61a g~!!1P~~?' !>~~! 5200 7800* 50% 
~;~~ i!tb'ZV )i41f(j mi ~g&JJ!l~lllkmif ·=·:·:·:-:-:.:-:.:,,,, ~.,:,,;;:,::,:~: 

5200 7800* 50% 

l~I ~~ti9 !lllii 
61c Simple Permit 1000 1000 0% 1000 1000 0% 
62 See Description *** 
62a 

liii.i,6i~ 
5200 7800* 50% 

ll§il l~I ~tu !¥'.~ !' ,. ':: ,: 
... ,,,,,,,,.;.: :;:,,;;..:;.:;;,.:::-:.: 

5200 7800* 50% 

l~I ~~m ml!!. 
62c Simple Permit 1000 1000 0% 1000 1000 0% 
63 See Description**** 
63a Complex Permit 5200 7800* 50% 
§~Ii l~§~r41J.m~Jmi Iii -mllt Ii 

5200 7800* 50% 

I~ ~~~j till! 
63c Simple Permit New 1000 n/a New 1000 n/a 

*These categories are proposed to be increased to $10, 000, effective July 1, 1999. 
**Sources not specifically listed which would emit 10 or more tons/year of the aggregate of any air contaminants, including but not limited to 
particulate, sox, NOx or hydrocarbons, ifthe source were to operate uncontrolled. 
***Sources not specifically listed which would emit significant malodorous emissions as determined by Authority review of sources which are known 
to produce similar air contaminant emissions. 
****Sources not specifically listed for which an air quality problem is identified by the Authority, including but not limited to open storage of dusty or 
odorous material, dry material handling air transfer systems, and sandblasting operations. · 

~ 
~ 

( 
_ ...... 
>rj 
(Jq --



Attachment J, pg. 1 

STATEMENT OF NEED FOR PROPOSED RULE AMENDMENTS 

Pursuant to ORS 183.335(2), the following statement provides information on the 
proposed action to amend Oregon's Revised State Implementation Plan (SIP) for 
Particulate Matter for the Eugene/Springfield Air Quality Maintenance Area. 

Legal Authority 

ORS 183, 468.065, 468A.135 and 468A.155, OAR 340-11-010 and 340-20-047, LRAPA 
Titles 14 and 34, and the Federal Clean Air Act Amendments of 1990. 

Need for Amendments 

The current funding level is not sufficient to sustain the current level of activity in the 
Air Contaminant Discharge Permit program. The proposed amendments would 
increase ACDP fees by approximately 24 percent, overall, to recover a greater 
percentage of the cost of operating the program. This would help to sustain 
LRAPA's current level of service. 

Principal Documents Relied Upon 

1. Attorney General's Uniform and Model Rules of Procedure 
2. LRAPA Titles 14 and 34 
3. OAR 340-028-1750 
4. Clean Air Act Amendments of 1990 
5. ORS 183, 468 and 468A et. seq. 

FISCAL AND ECONOMIC IMPACT STATEMENT 

Impact on State Agencies: None. 

Impact on Local Agencies: Positive. LRAPA ACDP fees would recover more of the 
cost of operating the program which would help to sustain the current level of 
service. 

Impact on Public: Positive. LRAPA's ability to sustain its current level of service in . 
the industrial permitting program helps to ensure protection of public health 
through air quality controls. 
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Impact on Industry: Positive. The increased revenue allows LRAPA to continue to 
provide technical assistance and permitting service to help industry remain with 
state and federal air pollution limitations, thus avoiding state of federal enforce
ment actions. 

Negative. The rule amendments would increase the fees charged to non-major 
air pollution sources. 

LAND USE CONSISTENCY STATEMENT 

The proposed rule amendments are consistent with land use as described in 
applicable land use plans in Lane County. 

/MJD 
03/12/1998 
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regon 
John A. !Gt2haber, M.D., GovemO'I: 

March 23, 1998 

Barbara Cole, Director 
Lane Regional Air Pollution Authority 
225 North 5th, Suite 501 
Springfield, OR 97477-4671 

Department of Environmental Quality 
811 SW Sixth Avenue 

Portland, OR 97204-1390 
(503) 229-5696 

TJ)IJ(503)229-6g93 

Re: Proposed Amendments to LRAPA Title 34, "Stationary Source Rules and Pennitting 
Procedures" 

Dear Ms. Cole: 

We have reviewed your proposed amendments to Lane Regional Air Pollution Authority Title 
34 regulations concerning ACDP fee increases. We find the proposed regulations to be as 
substantively stringent as the comparable rules of the Department of Environmental Quality. 

We hereby authorize you to act as Hearings Officer on behalf of the Environmental Quality 
Commission for the public comment purposes of these modifications. If you have any 
questions, please contact Dave Nordberg at (503) 229-5519. 

Sincerely, 

4z //~.JJD-
Gregory A. Green 
Administrator 
Air Quality Division 

GAG:DN:j 
LTR\AQ76586.DOC 



225 5th Street, Suite 501 
Springfield, OR 97477 

(541) 726-2514 phone 
(541) 726-1205 fax 
www.lrapa.org 
E-mail: lrapa@lrapa.org 

LR APA 
Lane Regional Air Pollution Authority 

MEMORANDUM 

TO: 

FROM: 

SUBJ: 

Record of Adoption Proceedings, LRAP A Title 34 

Barbara J. Cole, Hearings Officer MC 

Public Hearing, May 12, 1998 

Summary of Procedure 
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Pursuant to public notice, a public hearing was convened by the Board of Directors of the Lane 
Regional Air Pollution Authority on May 12, 1998 in the Springfield City Council Chamber at 
225 5•h Street, Springfield, Oregon. LRAP A had received authorization from the DEQ Air 
Quality Administrator to serve as hearings officer for the Oregon Environmental Quality 
Commission, and this was a concurrent EQC/LRAP A hearing. The purpose of the hearing was 
to receive testimony concerning proposed adoption of amendments to LRAPA Title 34, 
"Stationary Source Rules and Permitting Procedures," including Table A, "Air Contaminant 
Sources and Associated Fee Schedule." 

Summary of Testimony 

There was no public testimony presented at the hearing. 

Written comments received prior to the hearing, and LRAPA's responses, are included in the 
staff report ofMay 12, 1998. 

Action of the LRAPA Board of Directors 

Based on the information presented, the board voted unanimously to adopt the proposed 
amendments to Title 34. 

/MID 
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Al Johnson, Chair--Eugene; Steve Comacchia--Lane County; Don Hampton-
Oakridge/Cottage Grove; Maureen Maine--Springfield; Betty Taylor--Eugene 
(ABSENT: Steve Dodrill--Eugene; Gary Whitney--At-Large) 

Barbara Cole--Director; Grecia Castro; Merrie Dinteman; Tom Freeman; Kim 
Metzler; Sharon Moody; John Morrissey 

Johnson called the meeting to order at 12:23 p.m. 

MSP(Hampton/Maine)(Unanimous) approval of April 14, 1998 minutes, as 
submitted. 

MSP(Taylor/Hampton)(Unanimous) approval of expense reports through 
April 30, 1998, as presented. 

Metzler reported that the committee discussed the proposed increases in fees for 
open burning activities. Several points came out of the committee's discussion: 

1. A fee increase is necessary. 

2. With regard to LRAP A-issued letter burning pennits, there should not be a 
distinction between residential and commercial burning oflarge amounts of 
yard-type debris. 

3. There should be a range of fees associated with the volume of materials to be 
burned, such as a flat fee for all letter pennits, plus another charge per cubic 
yard of material above the flat fee. 

4. Perhaps the fees should not only cover the agency's costs to do inspections 
and issue lett~r permits, but also include an increment above that amount to 
discourage open burning and encourage recycling. On the point, the 
committee felt Lane County Solid Waste should be consulted regarding the 
possible increase in yard materials placed in the landfills. 

5. Fire districts should be consulted regarding fire safety aspects of the 
possibility of more people leaving large piles of yard debris over the summer 
rather than burning it in the spring. 
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Staff plans to contact Lane County Solid Waste and the fire districts regarding the 
committee's concerns. 

PUBLIC PARTICIPATION: None. 

PUBLIC HEARING, Moody explained that the proposed amendments would increase the fees for Air 
PROPOSED Contaminant Discharge Permits by approximately 24%, overall. Fees for a few 
AMENDMENTS source categories would decrease, a few would remain at the current levels, and 
TO LRAP A TITLE a few others would increase over 24%, in order to bring those fees more in line 
34 (ACDP PERMIT with the level of staff effort to permit those source categories. Moody stated that 
FEES): the ACDP fee increase is one component of an effort to recover more ofLRAPA 

costs to cover budget shortfalls. Rulemaking proposals will be brought to the board 
in the next few months for proposed increases in fees associated with open burning 
and asbestos abatement. 

Public Hearing 

**ACTION** 

ADOPTION OF 
CRITERIA FOR 
DIRECTOR'S 
PERFORMANCE 
EVALUATION: 

**ACTION** 

DIRECTOR'S 
REPORT: 

Johnson opened the public hearing at 12:30 p.m. Cole submitted into the record 
affidavits of hearing notice publication in the Eugene Register Guard, the Oakridge 
Dead Mountain Echo, the Springfield News, and the Cottage Grove Sentinel, as well 
as publication of notice in the April 1, 1998 edition of the Secretary of State's Oregon 
Bulletin. Cole also submitted a letter from DEQ authorizing LRAP A to serve as EQC 
hearings officer for a joint LRAP NEQC hearing. 

Johnson asked if anyone else wished to speak either in support of or in opposition to 
the proposed permit fee increase. There was no response, and Johnson closed the 
public hearing at 12:31 p.m. 

MSP (Cornacchia/Maine)(Unanimous) adoption of the amendments to Title 34, 
as proposed. 

Johnson explained that, if the board should decide to go into executive session for 
the director's performance appraisal, they must first have adopted, in an open meeting, 
criteria on which to base the appraisal. The criteria being proposed for adoption at 
this time were the items included in the evaluation form developed over the past few 
months. Board members agreed that there is some redundancy in the current form 
and that the form will be changed over time, as it is used. 

MSP (Maine/Hampton)(Unanimous) adoption of criteria for evaluation of the 
director's performance. 

Cole reported on a few items which were not included in the written report. 

LRAPAhas been using the new Air Pollution Index (API) since May 1. The key API 
difference between the old and new API's is that the new one has two different level 
to reflect the new standard promulgated by EPA last summer for ozone. Additional 
sub-categories have different health notice requirements, and there is a limited health 
notice below the standard. The previous API assumed that any levels below the 
standard presented no significant public health risk. The new standard does not make 
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that assumption, and an area could end up with a health notice even if there is no 
exceedance of the National Ambient Air Quality Standard (NAAQS) for ozone. 

Rules There are a number of rules which the LRAP A board adopted in the past few years 
which, for a number of reasons, have not been acted on by DEQ or forwarded to EPA 
for adoption into Oregon's SIP. At least three of those rulemaking actions will be on 
EQC' s agenda in June and will then be forwarded to EPA. 

Operations Manager Cole introduced Grecia Castro, who began her duties as LRAP A operations manager 
on May I. Castro has a bachelors degree in civil engineering and a masters in civil 
engineering with an environmental engineering emphasis. 

OLD BUSINESS: 

Springfield Forest 
Products SFO 

Update on Hyundai 
Compliance Status: 

Agency Housing 

Cole reported that the facility is on track. The change of ownership has actually 
taken place, and staff has requested the exact date for the purposes of tracking the 
SFO and making sure all the deadlines are met. 

At the April meeting, Cole advised the board of some unexpected salt particulate 
emissions which resulted in visible emissions from the plant when they started 
production. It was uncertain whether they would violate the 2. 7 tons per year Plant 
Site Emission Limit (PSEL) for fine particulate in the permit. Since there is no 
definitive evidence, LRAP A has required that Hyundai do source testing in June. The 
testing will measure the pollutants being emitted and the amounts of each, and that 
information will be used to determine whether or not the facility is meeting its PSEL 
for particulate. Cole added that the source testing is a requirement of the permit and 
is simply being required earlier than would otherwise have been the case, due to the 
unexpected emissions. 

Moody gave a brief recap of the current situation in comparing the Black Angus site 
on Franklin site and the downtown Eugene site at 711t and Willamette. She said there 
is a need to lock in on something soon in order to have the lab moved and established 
before the end of the year. Otherwise, the lab won't meet federal protocols and will 
not be able to operate. Moody added that this is good timing for moving the lab since 
EPA has awarded LRAP A funding for upgrading the lab facility. The money can be 
spent at a new location rather than putting it into the current space and then leaving 
soon thereafter. 

Board members discussed the question of public access at the Black Angus, and the 
proposal to install an elevator. Moody explained that the cost of a two-stop elevator 
is not much less than for a three-stop. The point at which the cost goes up radically 
is with a four-stop, due to increased building and safety code requirements. A three
stop elevator would provide access to the LRAP A office level, the restaurant level, 
and the banquet room level. LRAP A could use the large banquet rooms for its board 
and advisory committee meetings if there were public access to those rooms. The lab 
would be on the lowest level which has direct access at the back of the building. The 
restaurant manager has indicated he would like to provide part of the financing for an 
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Director's 
Performance 
Evaluation 

elevator but cannot fit it into the restaurant's budget. Maine stated that the public 
access does not have to be perfect as long as it accommodates those who cannot 
negotiate the stairs. She asked staff to pursue the idea of modifying the existing 
freight elevator with a separate access to the offices, instead of installing a whole new 
elevator. Johnson stated that if the public access issue cannot be resolved, staff 
should look for another location. 

The downtown Eugene site may not be large enough to accommodate the offices and 
lab adequately without tearing out existing walls and reconfiguring the space. It's 
possible that the floor in the potential lab space could be leveled to allow more of that 
space to be used. Demolition and construction would add significantly to the cost and 
increase the financial disparity of the two options. Both Johnson and Taylor said they 
want to keep the downtown site as an option if at all possible, due to the high 
visibility of the location and proximity to other local government agencies. 

Moody asked the board's opinion of advertising in the newspapers for available space, 
pointing out that the Black Angus space is not actually on the market and that 
LRAP A wouldn't know the space is a possibility if not for the current relationship 
with the facility management in connection with AirMetrics. There might be other 
facilities which owners or managers would be interested in providing on a long-term 
lease to a single tenant. Johnson commented that this seemed like a reasonable optio~ 
and that staff should pursue it. 

The adoption of the evaluation criteria under an earlier agenda item allows the board 
to use executive session to discuss the director's performance. This was done as a 
result of previous board discussions at which there was some indication that the board 
might prefer to handle the actual evaluation in executive session and then share the 
outcome and take formal action in open session. Johnson suggested scheduling an 
executive session immediately after the board's June meeting. Following discussion 
of the merits of executive session, the board decided that it would be better to hold 
the evaluation session in an open meeting since the public has a right to see what 
public employees and elected officials are doing. Cole said she has no preference 
regarding open or closed session. The board also indicated they would like to meet 
in another room, because the elevated dais of the council chamber does not lend itself 
to such a discussion. They directed staff to try to schedule the June board meeting 
in the Jesse Maine room. Since the Jesse Maine room is available only until 2:00 on 
the second Tuesday of the month, the LRAP A board meeting would need to be over 
before then. Johnson reminded staff that the agenda should be light for June to allow 
adequate time for the evaluation discussion. 

The board members will each receive a blank evaluation form with the agenda packet 
for the June meeting. They also asked Cole to fill out a self-evaluation and include 
it in the packets for the board's information. There was some concern among boar 
members that, because Cole is not allowed to see the evaluation forms which were 
submitted by staff and advisory committee members, she will be put on the spot and 
have to come up with quick responses without time to really think about them. Maine 
suggested that, for future evaluations, the board should prepare their evaluations 
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ahead of time, incorporating staff and other input, and then get a composite evaluation 
to the director prior to the formal evaluation session, to allow time to prepare 
responses. It was also pointed out by several other board members that this first 
evaluation is meant to also evaluate the process and the form, and that changes in 
both should be made as they are used. 

NEW BUSINESS: None. 

ADJOURNMENT: The meeting adjourned at 1: 15 p.m. and was followed immediately by a meeting of 
LRAP A Budget Committee. The next regular meeting of the LRAP A Board of 
Directors is scheduled for Tuesday, June 9, 1998, 12:15 p.m. in the Jesse Maine 
Room of the Springfield City Hall. 

Respectfully submitted, 

Merrie Dinteman 
Recording Secretary 
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NOTICES OF PROPOSED RULEMAKING 

other provisions in OAR 345 Division 023. particularly OAR. 345-
023-0005(3) and OAR 345-023-0005(4). 
*Auxiliary aids for perso11s with disabilities are available upo11 advance 

request. 
Rules Coordinator: Adam Bless 
AddresS: 625 Marion St. NE, Salem, OR 97310 
Telephone: (503) 556-0005 - adam.bless@state.or.us 

Date: 
5-12-9S 

........ 
Department or Environmental Quality 

Chapter 340 

Tune: 
12:15 pm 

Location: 
City Council Chambers 
Springfield City Hall 
225 5th St. 
Springfield. OR 

Hearing Officer: Barhara Cole (541) 726-2514- ext. 216 
Stat. Auth.: ORS lS3 & 46SA 
Proposed Amendmenis: 340-020-0047 
Last Date for Comment: 4-20-9S 
summary: Under the proposed amendments. LRAPA would increase 
Air Contaminant Discharge Pennit fees in order to recover a greater 
percentage of the cost of operating the ACDP program. Part I of Table 
A. the pennit application or modification fee for simple synthetic 
minor pennits would increase from $500 to $1,000; and the annual 
compliance assurance fee for simple synthetic minor permits would 
increase from $200 to $500. This is still well below DEQ's current 
fees. In Part II of Table A, fees would generally increase by 24%. 
Several source categories would either be decreased or increased 
according to work load associated with processing pennits for those 
Categories. Categories 61. 62. and 63 would add a third subcategory so 
that there would be separate fees for simple, moderat~ and complex 
pennits where there are currently only simple and complex subcate
gories. In addition. the fees for the complex permits in these categories 
would go up 50% upon adoption of the rule amendments and another 
50% on July I, 1999. (Categories 61, 62 and 63 are soun:es not specif
ically listed in Table A: Category 61, which would emit 10 tons or 
more per year of the aggregate of any air contaminants, including but · 
not limited to particulates. SOx. NOx or hydrocarbons. if the source 
were to operate unconlfolled; Category 62, which would emit signifi
cant malodorous emissions as determined by Authority review of 
sources which are known to produce similar air contaminant emis-• 
sions; and Category 63. for which an air quality problem is identified 
by the Authority, including but not limited to open storage of dusty or 
odorous material, dry material handling air transfer systems, and sand
blasting operations.) These amendments would put LRAPA's fees at 
approximately 84% of the state DEQ's fees for the same services out
side of Lane County. 
Rules Coordinator: Merrie Dinteman 
Add.-.ss: 225 North 5th, Suite 501, Springfield, OR 97477 
Telephone: (541) 726-2514 - ext. 225 

Date: 
4-15-9S 

Time: 
2pm 

Location: 
Sl I SW Sixth Ave. 
Rm3A 
Portland 

Hearing Officer: Sarah Armitage 
Stat. Auth.: ORS 46S.020, 46SA.025 & 46SA.3 l5 
Stats. lmplementedi ORS 46S.020, 46SA.Ol0, 46SA.025, 46SA.045 
&46SA.315 
Proposed Amendments: 340-02S-l 750, 340-02S-2580, 340-02S-
2590, 340-028-2600 
Last Date for Comment: 4-22-9S 
Swnmary: The Department of Environmerital Quality is proposing to 
amend its rules by adopting an increase in the Title V Operating 
Permit Program fees. This increase includes sources that have 
Synthetic Minor permits. 
*Auxiliary aids for persons with disabilities are available upon advance 
request. 
Rules Coordinator: Susan M. Greco 
Address: S 11 SW 6th Ave., Portland. OR 97213 
Telephone: (503) 229-5213 

Department of Fish and Wildlife 
Chapter 635 

Date: 
4-24-9S 

Time: 
Sam 

Hearing Officer: Ni A 

Location: 
ODFW Commission Rm 
250 l SW Fir.;t Ave. 
Portland, OR 9720 l 

Stat. Auth.: ORS 496.13S, 496.146 & 506.119 
Stats. Implemented: ORS 496.162 & 506.129 
Proposed Amendments: Chapter 635 - Divisions 003. 01 I, 013, 
014, 016, 017, 023 
Last Date for Comment: 4-24-9S 
Summary: Amend rules relating to commercial and sport salmon 
fishing in dte Pacific Ocean and sport salmon fishing in specific near
shore ocean waters and coastal streams. 
*Auxiliary aids for persons with disabilities are available upo11 advance 
request. 
Rules Coordinator: Sharon Bird 
Add.-.ss: 2501 SW Fir.;t Ave., P.O. Box 59. Portland, OR 97207 
Telephone: (503) S72-5260 - ext. 5333 

Date: 
5-15-9S 

Time: 
Sam 

Location: 
Holiday Inn Express 
375 W Harvard Blvd. 
Roseburg, OR 97470 

Hearing Officer: Fish and Wildlife Commission 
Stat. Auth.: ORS 496.012, 496.l3S, 496.146, 496.162. 496.55S. 
496.562. 496.566 & 496.570 
Stats. Implemented: ORS 496.l3S, 496.55S. 496.562. 496.566 & 
496.570 
Proposed Amendments: 635-053-0100. 635-053-0105, 635-053-
0125 
Last Date for Comment: 5-15-98 
Summary: Amend rules regarding the Upland Game Bird Stamp by 
establishing dates for the submission of artwork from 1999-2003. 
*Auxiliary aids for persons with disabilities are available upon advaHce 
request. 
Rules Coordinator: Sharon Bird 
Address: 2501 SW First Ave .• P.O. Box 59, Portland, OR 97207 
Telephone: (503) S72-5260 - ext. 5333 

Department of Forestry 
Chapter629 

Date: 
4-20-9S 

Time: 
9am 

Location: 
Oregon Depai:tffient of Forestry 
2600 State St. 
Salem, OR 973 l 0 

Hearing Officer: Peter J. Norkeveck 
Stat. Auth.: ORS Ch. l S3 & 526 
Stais. Implemented: ORS 477.260 & 477.291 
Proposed Adoptions: 629-041-0035 
I.tit Date for Comment: 4-20-98 
Summary: Provides a procedure by which the Oregon Board of 
Forestry will receive and process requests for hearings and appeals 
from owners of forestland. as provided for in ORS 477.260 and 
477.291. 
*Auxiliary aids for persons with disabilities are available upon adva11ce 
request. 
Rules Coordinator: Gayle Jones 
Address: 2600 State St., Salem, OR 973 l 0 
Telephone: (503) 945-7210 

Date: 
4-20-9S 

Time: 
9am 

Location: 
Oregon Department of Forestry 
2600 State St. 
Salem, OR 97310 

Hearing Officer: Peter J. Norkeveck 
Stat. Auth.: ORS 477.565, 477.615, 477.640, 477.645, 477.650, 
477.655, 477.665, 526.016 & 526.041 
Stais. Implemented: ORS 477.565, 477.615, 477.625, 477.630, 
477.640, 477.645, 477.650, 477.655, 477.665 & 477.670 
Proposed Adoptions: 629-043-0076 
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Affidavit of Publication 

State of Oregon 
County of Lane 

I, Larry D. Roberts, being first 
duly sworn deposes and say that I am the 
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Publisher of the Dead Mountain Echo, a newspaper of 
general circulation published at Oakridge, Oregon in 
the aforesaid county and state, as defined by ORS 193-
010 ET SEQ that a notice, a printed copy of which is 
hereto annexed, was published in the entire issue of 
said newspaper for : 

one consecutive week, in the 
following · es: #52, 4-2-98. 

Sub~c~iptd and sworn to y)fore me~ 
..... /£.~ .. day of ........ .lf;!Vj, 19.1.J.' .... 

. . . VJ,fi ....... £. .. 0.~ .... Notary Public of Oregon 

My commission expires:.~//-:-.J~/ .................. .. 
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LEGAL NOTICES 
NOTICE OF INTENT TO ADOPT 

AMENDMENTS TO OREGON'S AIR 
QUALllY IMPLEMENTATION PLAN 

PursuarnlothestalutoryauthonlyolORS 
183 and 468A, and in accordance with 

'r!lle 14 of the Lane RegionalAirPollullon 
Authority (LRAPA) Rules and Regula· 
lions, the Board of Dlreclors is proposing: 
. To amend LRAPA THI• 34, 
"Stationary Source Rules and · 

. ~ procedures," and Table A, 
• 'Air Contaminant Souroes and 

Associaled Fee Schedule.' This 
action will also resutt in amendmenl of 
OAR 340-020- 0047. 
Summary. -
Undertheproposedameodment,LRAPA 
would increase Air Contaminant Ols
chaige Permit (ACDP) fees in order lo ... 
recover a grealerpercentage of the cost · 
of aperatingthe ACOP Program. In Part ' 

. J .of Table . A, the permit application or . 
modltiCalion fee for sinple Synthetic mJ. · 
nor permils would Increase from $500 to 
$1,000; and the amual compliance as-

\ 

suranee fee for slmpt8 Synthetic minor : 
permilswouldi1<:reasefrom$2001o$500. · 
Thlsis~lweDbelowDEQ'scurrentfees •. 
In Part II of Table A, fees would generally 

'lncreaseby24%Severalsourcecatego· 
' ries would ellher be deae8sed or In· 1 

creased acconllng to work load associ- . 
ated with processing permits for thOse 
categones. CaJegones.61, 62, and 63 
would add a third subcategory so that 
there would be separate fees lor simple, 

, moderate and complex permits where 
· there are currently only simple and com

plex subcategones. In addition, the fees 
for the complex permits in lhese catego· 
nes would go up 50% upon adoption ol 
the rule amendmenls and another 50% 
on July 1, 1999 due Jo the a large work 
load involved in inspecting and permit· 
ling the category of souroes. (Categones 
6 t , 62 and 63 are sources not speciflcally 
!isled in Table A: Categoiy 61, wh~h 
woi.ild emit 10 tons Or more per year of 
the aggregate of any air conlaminanls, 
including but not llrnlted to partlculales, 
SOx, NOx orhydrocarbons,ff the source 
were to operate uncontrolled; Category 
62, which ""'"Id _It '51gnificant '1la!- . 
odorous emissions as determined by 
Authority review of sources which are. 
known lo produca sinilar air contaminant 
emissions; and Category63, forwhlch an 
air quarrty program is identified by the 
Authority, Including but now limlted Jo 
open storage of dusty or odorous mate
nal dry matenal handling air lransfer 
sy~ems, and sandblasting operations.) 
These amendmenls would put LRAPA's 
fees at approximately 84o/o of the state 
DEQ'sfeasforthesameseNicesoulside 
of Lane County. 

Who la Affected: Air contaminant 
· souroessubjecttDACOPniasandasso
claledfoos;andSOllltllSS\Ejetllo-le 
synthetic minor permits and associated 
fees. 
Pubffc Hearing: 

· Publicheamg on lheabow rulS"arnend· 
ments wiD be tield before the LRAPA -
BoardofDitectOIS: 
Location: City Cotl1cil Chamber 

. . . Sp<ingfield City Hal 
. 225 Horth 5th Street ... 
Springlield, Oregon .·-.. -

Date: Tuesday, May 12, 1998 
Tine: · 12:30 pm • .. · · : .: • . · 
Coplesoftheproposedruleamendments, 
aswellasStalementsofNeedandFoscal 

, Impact, arit -a\<i!iable for re...,.. at the 
. LRAPA ofllce localed at 225 5th Stree~ 
' 5uile501 (SpringlieldCllyHalBulldlng), 

Springlield, Qregon lllll1 May 12, 1998. 
The plilllc may commenl on the pro
QOSed regulations by calling the LRAPA .. 
busJnessofflce, 726-2514,exlenskin215 
(Sharon Moody), 216 (Barballl Cole) or 
225 (Me!!le Dinlernan); ·or wtitlen com· 
men1 may be s\llm1tted until April 20, 
1998, to ttwi LRAPA Board of Dlrectmsi 

·.225 5th Stree~ Sutte 501, Sprlngfield, 
Oregon 97477-4671. Written and oral 
convnants may also be presented at the 
heanng. 
LNTSAB 
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LEGAL NOTICE : 

NOTICE OF INTEHT TO ADOPT . 
AMENDMENTS TO OREGON'S AIR 
QUALITY IMPLEMENTATION PLAN: 

P"""'Jant to the statutory authority o ORS 
1d 468A, and in accordance with Title · 

14 of the Lane Regional Air Pollution 
Authority (LRAPA) Rules and Regulations, 
the Board of Directors is proposing: 
To amend LRAPA Title 34, "Stationary 
Source Rules and Permitting Procedures," 
and Table A, "Air Contaminant Sources and 
Associated Fee Schedule." This action will 
also result in amendment of OAR 340-020-
0047. 
SUMMARY: 
Under the proposed amendments, LRAPA 
would increase Air Contaminant Discharge 
Permit (ACDP) fees ·in order to recover a 
greater percentage of the cost of operating 

. the ACDP program. In Part I ofTable A, the 
permit application or modification fee tor 
simple synthetic minor permits would 
increase from $500 to $1,000; and the 
annual .compliance assurance lee for 
simple synthetic minor permits would 
increase from $200 to $500. This is still 
well below DE O's current fees. In Part II of 
Table A, lees would generally incrpase by 
24%. Several source categories would 

·: either be decreased or !~creased according 
to work load assoclated with processing 
permits .1or those tateg6iles. Categories · 

,:.,-61. 62. and. 63 would add a thiiLsub_ 
JOIY so that .. there would be-separate 

•••$ 1or simple, moderate, and complex 
, permits where there are currently only 
' simple and complex subcategorize. In 
addition, the fees for the complex permits 
In these categories would go up 50% upon · 
adoption of the rule amendments and 
another 50% on July 1, 1999 due to the 
large work load involved in Inspecting and 
permitting this category of sources'. 
(Categories 61, 62 and 63 are sources not · 
specifically listed in Table A: Category 61, 
which would emit 10 tons or more per year 
of the aggregate of any air contaminants, 
Including but not limited to particulates, 
SOx, NOx or hydrocarbons, If the source 
were to operate uncontrolled; Category 62, 
which would emit significant malodorous 
emissions as determined IJY Authority 
review of sources which are known to 
produce similar air contaminant 
emissions; and Category 63, for which an 
air quality problem is identified by the 
Authority, Including but not limited to open 
storage of dusty or odorous material, dry 
material handling air transfer systems, and 
sandblasting operations.) These 

·amendments would put LRAPA's fees at 
approximately 84% of the state DEQ's fees 
'ir the same services outside of Lane 

JUnty. 
WHO IS AFFECTED: Air contaminant 
sources subject to ACDP rules and 
associated fees; and sources subject to 
simple synthetic minor pe_rmits and 
associated fees. 
PUBLIC HEARING: 
Public hearing on the above rule 
amendments will be held before the LRAPA 

Affidavit of Publication 

State of Oregon 
County of Lane 

1 
~~;~riftta C

1 
u
1
nrkningham being first duly sworn, depose and say that 

e ega c e of The Cottage Grove Sentinel a n w g~neral circulali?n, as defined by ORS 193,010, and ~g~Po'firof 
~[~7~~~ha~d ~~bhshed at Cotta.ge Grove in the aforesaid c~unty and 

' a e Legal Notice of Intent to adopt amendment 
to Oregon t 5 Ai () 1 · t S ruai Y Implementat-ion Plan, 

a pr~~ed copy ?f ~hich is hereto annexed, was published once a 
wee m t~e entire is~ue of said newspaper for_1 __ successive and 
consecutive weeks m the following issues: April 1 , 1998 

~oard of Directors:. ' 
Location: City coimcil Chambers · 

· . Springfield City Hall 
. . . .. 225 'North 5th Street 

Springfield, Oregon 
Date: Tuesday, May 12,.1998 
Time: 12:30 p.m, 
Copies of the proposed rule amendments 
as well as Statements of Need and Fiscal 

, Impact, are available for review at the 
LRAPA office located at 225 5th ·street 
Suite 501 (Springfield City Hall building)' 
Springfield, Oregon until May 12, 1998'. 
The public may comment on the proposed 
regulations by calling the LRAPA business 
office, 726-2514, extension 215 (Sharon 
Moody), 216 (Barbara Cole) or 225 (Merrie 
Dlnteman); or written comment may be 
submitted until April 20, 1998, to the 
LRAPA Board of Directors, 225 5th Street 
Suite 501, Springfield, Oregon 97477'. 

. 4671. Written a.nd oral comments may 
also be presented at the hearing. 

Q&Wi11iu cwvu~ 
Subscribed and sworn to bet ;ne 
this6thdayof April ,19 98 • 

• 

OFFICIAL SEAL 
JODY B ROLNICK 

NOTARY PUBLIC - OREGON 
COMMISSION NO. 058805 N MY COMMISSION EXPIRES OCT. 24, 2000 



GUARD PUBLISHING COMPANY 
P. 0. BOX 10188 PHONE (541) 485-1234 

EUGENE, OREGON 97440 

Legal Notice Advertising 

• O Tearsheet Notice 

• LANE REG. AIR • D Duplicate Affidavit 

• 

• 

MERRIE DINTEMAN 
225 5TH ST, #5D1 
SPRINGFIELD DR 97477 

AFFIDAVIT OF PUBLICATION 
STATE OF OREGON, ) 
COUNTY OF LANE, ) ss. 

• 

RHONDA K. FABRETH 
I, ' 
being first duly affirmed, depose and say that I am the Advertising 
Manager, or his principal clerk, of the Eugene Register-Guard, a 
newspaper of general circulation as defined in ORS 193.010 and 
193.020; published al Eugene in the aforesaid county and stale; 
that the NOTICE OF INTENT 
a printed copy of which is hereto annexed, was published in the' 

entire issue of said newspaper for QNE successive and 

consecutive DAY in the following issues: 

APRii 1 , 1998 

~u z.....____ 

;-
·' '-J:P-:i.i, -~ 

NOTICE OF INTENT 
TO ADOPT AMENDMENTS 

TO OREGON'S AIR QUALITY 
IMPLEMENTATION PLAN.· 

Pursuant to the : statutory 
authority of'ORS"183 and 468A; 
and In accordance with Title 14 of 
the Lane Regional .Air Pollution 
Authority (LRAPA) Rules and Reg
ulations, the Board of Directors Is 
proposing: · _ 

To amend LRAPA Trtle 34, •sta
tionary Source Rul~s and Per
mitting Procedures,• and Table 
A, •Air Contaminant Soun::es 
and Associated Fee Schedule.• 

~.Jhla.:!lCtlon -will. also result -.In 
amendment of • OAR 
340-020-0047 •. ·,·i.• - ... ·' 

SUMMARY: '-·\' r .. ~; '•-l·,.' 

Under the · proposed ·amend
ments, LRAPA would lncrea8e Air 
Contaminant Discharge -'PennH 
(ACDP) fees in order to-r8Cover a 
greater percentage of the coat of 
operating the ACDP: program. In 
Part I of Table A;- the permit appli
cation or modification fee for slm
ple synthetic minor pemiils would 
Increase 'rom $500 to $1,000; and 
the annual compliance assurance 
fee for simple synthetic minor per
mits-would increase from '$200 to 
$500. This is stm We11°-be/ow 
DEQ's current fees. In Part II of 
Table A, fees· would' generally 
Increase by 24%. Several source 
categories .would ·either be 
decreased or Increased according 
to work load associated with pro
cessing permits for those catego
ries. Categories 61, 62 and 63 
would add a third subeo.t~ 
that there would be separate lees 
for simple, moderate, and complex 
pennlts where there are currently 
only simple and complex subcate
gones. In addition, the fees for th& 
complex permits "in these catego· 
rles would go up 50% upon adop
tion of the rule amendments and 
another 50% on July 1, 1999 due 
to the large work load Involved In 
inspecting and permitting thls cat
egory of sources. (Categories 61, 
62 and 63 are ~.u.rces_ noi s_p~cHI-
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·tally listed in Table A: category 
61, which would emit 10 tons or 
more per year of the aggregate of 
any Bir contaminants, lliclUdlng but 
not ffln1led to particulates SOx 
NOx or. hydrocarbons,. -'if th9 
source were to operate ·uncon~ 
trolled; Category 62, wh4ch WOuld 
emit significant malodorous emis
sion& as detennlned by Authority 
review of sources ·wn1ch are 
known to produce stmllar air con
taminant emlsslons;·and Category 
83, for which an air quality prob
lem ls Identified _by the Authority 
Including but not limited to operi 
storage of dusty or odorous ·mate
rial, cfry malaria) handling air trans-' 
fer systems, and--'~aandblastlng 
opera6ons.) ·,These amendments 
would · put • LRAPA's fees · at 
approximately 543:··o1 1he-'-•tate 
DEQ's fees for-the same services 
outside of lane CoUnty;"''·. · -. ~· 

WHO IS AFFECTED: Air icon
tamlnant SOUfCeS subject to ACOP 
rules and assoclated fees; ,,- · -
aourcee subject to ; simple '1. 
thetic minor permits. and 418&. 
atedfees. - ".,, ·· · 
PUBLIC HEAAING:'!:'.1rlt4J'7:.· ,,d 
. Public hearing, _9n. the above 

rule' ame_ndments Wiii be held 
before 1,the .'· LRAPA,., .Board -of 'Directors: - - _,, 
location: -~ , : ... .-. , 

City Councl Ch'ambers 
Springfiold City Hall 
225 North 5th Street · 
Sprlngfietd, Oregon . 

Date: Tuesday, May 12, 1998 
llmo: 12:30 r·m· 

Coples o the proposed rule 
amendments, · as well as State
ments of Need and Fiscal Impact, 

are available for review at the 
LRAP A office located at 225 5th 
Street, Suite 501 (Springfield City 
Hall building), Springfield, Oregon 
until May 12, 1998. The public 
may comment on the proposed 
regulations by calling the LRAPA 
business office, 726-2514, exten
sion 215 {Sharon M~). 216 
(B~rbara ColeJ or ?25. (Merrie 
Dlnteman); or written ·comment 
may be submitted until Aprll 20· 
1998, to the LRAPA Board of 

·Jic\Ot"·':)~ .,,,,_ c:-.t,... .... ~ua.,, 

Subscribed and ~irmed to before~ 4/8/98 

\ '·,_ i lob~ u p ~ \: ~ar$ibik'~gon • ' 
OFFICIAL SEAL -. 

DEBBIE BUZALSKY 
NOTARY PUBLIC • OREGON 

COMMISSION NO. 037462 
MY COMMISSION EXPIRES AUG. 29, 19iB 

My Commission Expires: ~_a,_~ _ Cl {{ 



Attachment N, pg. 7 
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IMPLEMENTATION PLAN fees: a~d s~bject to simple 

)ursuant to the stBtutory 1 synthetic minor permits and 
authority of ORS 183 and 468A i associated fees. 
and ln accordance with Tiiie 14', PUBLIC HEARING: Public 
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Rules and Regulations the the LRAPA Board of Directors: 
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(.Jn Part.I orTable A, ttie pennit regulations by calling the L 
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'to the ·large work load lnVolved 
' In inspecting arid permitting this 
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(Categories.61, 62 and 63 are 
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would emit 10 tons or more per I 
year of the aggregate of any air 
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NOx or hydrocarbons, ff the 
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is 
kfentlfled by the Authority 
Including but not limited tO·open 
storage of dusty or odorous 
material, dry·materlal handling 
air transfer systems, and · 
sandblasting operations.) These 
amendments would .Put 
1 i:tAPA's fees at approximately 

1 Yo of the state OEQ's fees for 
.i same services outside of 

Lane County. · 

Rcrr.:rvr:o 
l ... \,,•••Fr <' ~·- {., r· ~n·r . ·-·:~:~:1 
LR~ 

LANE REGIONAL AIR 
POLLUTION AUTHORITY 

Affidavit of Publication 

State of Oregon, County of Lane-ss 

I, Adriana Perez being duly sworn, depose and 
say that I am the legal clerk of the Springfield 
News, a newspaper of general circulation, as 
defined by ORS 193.01 O and 193.020; printed 
and published at Springfield In the aforesaid 
county and state: that the legal publication re: 
Notice of Intent to Adopt Amendments to 
Oregon's Air Quality Implementation Plan. 

A printed copy of which Is hereto annexed, was 
published in the entire issue of said newspaper 
for one successive and consecutive weeks 
in the following issues: April 1, 1998 

THE SPRINGFIELD_ NEWS > 
by: (/id lUMJA g&_ ?f 

SubscriJed and sworn to me this 1st 
day of April, 1998 

~a ,c Ct s) ,d ~1'11 L>i :J 
Notary l'\JllliC forOrego.[J 

My commission expires August 8, 1999. 
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Questions to be Answered to Reveal 
Potential Justification for Differing from Federal Requirements. 

1hls document is prepared to comply with OAR Chapter 340, Division 11. 1hls rulemaking 
pertains to the revision of the State Implementation Plan (OAR 340-020-0047) to incorporate 
revised fees for Air Contaminant Discharge Permits issued by the Lane Regional Air Pollution 
Authority (LRAP A). Because ORS 468A.13 5 authorizes regional air pollution agencies the 
exclusive power to regulate air quality within their jurisdictions, amendment of OAR 340-020-0047 
to include LRAP A provisions does not present a substantive rulemaking issue. Therefore, 
questions posed by this form are not applicable. 

1. Are there federal requirements that are applicable to this situation? If so, exactly what 
are they? 

Yes. Under section 110 of the Clean Air Act, states are required to adopt and maintain 
a State Implementation Plan (SIP) and submit the plan and plan revisions to EPA for 
approval. In Oregon, SIP revisions (which are needed when state or regional 
authorities' regulations change) are accomplished by the amendment of OAR 340-020-
0047. 

2. Are the applicable federal requirements performance based, technology based, or both 
with the most stringent controlling? 

Not applicable. 

3. Do the applicable federal requirements specifically address the issues that are of 
concern in Oregon? Was data or information that would reasonably reflect Oregon's 
concern and situation considered in the federal process that established the federal 
requirements? 

Not applicable. 

4. Will the proposed requirement improve the ability of the regulated community to 
comply in a more cost effective way by clarifying confusing or potentially conflicting 
requirements (within or cross-media), increasing certainty, or preventing or reducing the 
need for costly retrofit to meet more stringent requirements later? 

Not applicable. 
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5. Is there a timing issue which might justify changing the time frame for implementation 
of federal requirements? 

Not applicable. 

6. Will the proposed requirement assist in establishing and maintaining a reasonable 
margin for accommodation of uncertainty and future growth? 

Not applicable. 

7. Does the proposed requirement establish or maintain reasonable equity in the 
requirements for various sources? (level the playing field) 

Not applicable. 

8. Would others face increased costs if a more stringent rule is not enacted? 

Not applicable. 

9. Does the proposed requirement include procedural requirements, reporting or 
monitoring requirements that are different from applicable federal requirements? If so, 
Why? What is the "compelling reason" for different procedural, reporting or monitoring 
requirements? 

Not applicable. 

10. Is dem.onstrated technology available to comply with the proposed requirement? 

Not applicable. 

11. Will the proposed requirement contribute to the prevention of pollution or address a 
potential problem and represent a more cost effective environmental gain? 

Not applicable. 
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5. Is there a timing issue which might justify changing the time frame for implementation 
of federal requirements? 

Not applicable. 

6. Will the proposed requirement assist in establishing and maintaining a reasonable 
margin for accommodation of uncertainty and future growth? 

Not applicable. 

7. Does the proposed requirement establish or maintain reasonable equity in the 
requirements for various sources? (level the playing field) 

Not applicable. 

8. Would others face increased costs if a more stringent rule is not enacted? 

Not applicable. 

9. Does the proposed requirement include procedural requirements, reporting or 
monitoring requirements that are different from applicable federal requirements? If so, 
Why? What is the "compelling reason" for different procedural, reporting or monitoring 
requirements? 

Not applicable. 

10. Is demonstrated technology available to comply with the proposed requirement? 

Not applicable. 

11. Will the proposed requirement contribute to the prevention of pollution or address a 
potential problem and represent a more cost effective environmental gain? 

Not applicable. 



Environmental Quality Commission 
~ Rule Adoption Item 
D Action Item 
D Information Item 

Title: 

Amend Oregon Hazardous Waste Administrative Rules 

Summary: 

Agenda Item E 
March 19, 1999 Meetin 

Amend the Department's rules to permanently adopt new Land Disposal Restrictions (LDRs) for 
spent hazardous waste potliner generated from primary aluminum production; adopt an EPA stay of 
the application of new, more prescriptive and broader in scope LDRs to zinc-containing fertilizers 
made from characteristic hazardous wastes, and apply instead Third-Third prohibition levels to those 
fertilizers (the Department had proposed to not adopt the stay, and to apply the new, more 
prescriptive 1998 Phase N LDR s to those fertilizers); delete an existing federal and state exemption 
from any LDRs for zinc-containing fertilizers made from K061 hazardous waste dust from steel 
production, and apply the same Third-Third LDR standards to those fertilizers as applied to zinc
containing characteristic derived fertilizers (the Department had proposed to apply the new Phase N 
standards); establish or revise LDR constituent concentration levels, including establishing optional, 
broader in scope levels for hazardous constituents in soils contaminated by hazardous wastes; 
conditionally exclude from most hazardous waste regulations certain hazardous wastes that are 
recycled; and establish new hazardous wastes. 

Department Recommendation: 

Adopt the rule amendments as presented in Attachment A of the Department Staff Report . 

. I 

ie~ 
R~port Author Di 

Accommodations for disabilities are available upon request by contacting the Public Affairs Office at 
(503)229-5317(voice)/(503)229-6993(TDD). 



State of Oregon 
Department of Environmental Quality Memorandum 

Date: March 2, 1999 
) 

To: Environmental Quality Co 

From: Langdon Marsh, Director 

Subject: Agenda Item E, March 19, 19 QC Meeting 

Statement of Purpose 

These proposed rule changes: 

• permanently adopt new Land Disposal Restrictions1 (LDRs) for spent hazardous waste potliner 
generated from primary aluminum production; 

• adopt an EPA stay of the application of new, more prescriptive and broader in scope LDRs to 
zinc-containing fertilizers made from characteristic hazardous wastes, and apply instead Third
Third treatment standards or prohibition levels to those fertilizers (the Department had proposed 
to not adopt the stay, and to apply the new, more prescriptive 1998 Phase N LDR s to those 
fertilizers); 

• delete an existing federal and state exemption from any LDRs for zinc-containing fertilizers 
made from K061 hazardous waste dust from steel production, and apply the same Third-Third 
LDR standards to those fertilizers as applied to zinc-containing characteristic fertilizers (the 
Department had proposed to apply the new Phase N standards); 

• establish or revise LDR constituent concentration levels, including establishing optional, 
broader in scope levels for hazardous constituents in soils contaminated by hazardous wastes; 

• conditionally exclude from most hazardous waste regulations certain hazardous wastes that are 
recycled; and 

• establish new hazardous wastes. 

Background 

On January 14 1999, the Director authorized the Waste Management and Cleanup Division to 
proceed to a rulemaking hearing on proposed rules which would amend Oregon Administrative 
Rules to permanently adopt new Land Disposal Restrictions (LDRs) for spent hazardous waste 
potliner and to adopt a number of other federal hazardous waste regulations with amendments 
through October 9, 1998. 

1 "LDR;' standards are technology-based constituent concentration levels that must be met before a hazardous waste may be 
disposed of in a hazardous waste landfill. 
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Pursuant to authorization, hearing notice was published in the Secretary of State's Bulletin on 
February 1, 1999. Informational materials (sent December 24, 1998 and February 11, 1999) and 
the Notice of proposed Rulemaking (sent January 15, 1999) were mailed to the mailing list of 
those persons who have asked to be notified of rulemaking actions, and to a mailing list of 
persons known by the Department to be potentially affected by or interested in the proposed 
rulemaking action. These lists totaled more than 1,900 persons. In addition, the Department 
held an informational meeting on January 11, 1999 and participated in a public meeting with 
fertilizer registrants held by the Oregon Department of Agriculture on February 9, 1999. 

A Public Hearing was held on February 18, 1999, with Gary Calaba as Presiding Officer. 
Written comments were received through February 22, 1999. The Presiding Officer's Report 
(Attachment C) summarizes the oral testimony presented at the hearing and lists all the written 
comments received. (A copy of the comments is available upon request.) 

Department staff have evaluated and responded to the comments received (see Attachment D). 
Based upon the evaluation of the comments, modifications to the initial rulemaking proposal are 
being recommended by the Department. These modifications are summarized below and 
detailed in Attachment E. 

Issue this Proposed Rulemaking Action is Intended to Address 

The Department is now proposing to adopt all of the federal hazardous waste regulations without 
changes that have been promulgated by U.S. EPA from April 30, 1998 through October 9, 1998. 
The rules proposed for adoption include those that are already in effect in Oregon through federal 
implementation and oversight. Adoption of these rules will ensure that the Department remains 
the primary implementing agency in the State. Also proposed for adoption are a number of rules 
that provide midcourse corrections to or are considered to be less stringent than the current 
hazardous waste regulations. These rules will allow for greater flexibility or provide increased 
clarity in key areas, such as hazardous waste recycling. 

Only one rule was not originally proposed for adoption and that was a stay from the Phase N 
land disposal restriction standards for zinc-containing fertilizers made from characteristic 
hazardous wastes. In response to comments, as explained below, the Department is now 
proposing to adopt the stay, thereby applying EP A's Third-Third land disposal restriction 
standards (see Table 1, Applying LDRs to Fertilizers made from Wastes) for those fertilizers. 
While the Department's original intention to apply the Phase N standard to these fertilizers was 
based on a desire to apply the same standards to all hazardous wastes that are manufactured into 
products to be placed on the land, the commenters raised considerations that caused us to look 
more closely at what the most effective standards might be for these materials at this point in 
time. 

However, the Department continues to be concerned about these fertilizers. They may contain 
concentrations of toxic substances such as lead, cadmium, and chromium which do not 
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contribute to the value of the fertilizer. Applying the less prescriptive Third-Third standards to 
such fertilizers (see Table 1, Applying LDRs to Fertilizers made from Wastes) will ensure that 
the fertilizers are subject to some standards, however. The Department will proceed with this 
less stringent approach with the full understanding that EPA will, in 1999, propose alternative 
standards. If EPA does not proceed with such standards, the Department may reconsider its 
proposed approach. 

In an effort to apply some degree of consistency, the Department is still proposing to remove the 
land disposal restriction standard exemption ofK061 hazardous waste baghouse dust-derived 
fertilizers and apply the Third-Third standards (see Table 1, Applying LDRs to Fertilizers made 
from Wastes) to those fertilizers. The Department, however, acknowledges that application of 
these standards to fertilizers made from this waste stream is a new obligation and is proposing a 
one year compliance date of March 31, 2000 to allow industry time to comply with these new 
standards. 

Relationship to Federal and Adjacent State Rules 

This rulemaking proposes adoption of all federal hazardous waste regulations through October 9, 
1998. The application of EP A's Third-Third land disposal restriction standards to fertilizers made 
from K06 l hazardous waste baghouse dust is the only area in which the Department is proposing to 
be more stringent than EPA. Therefore, the Department is proposing a compliance deadline of 
March 31, 2000 to allow industry the time to meet the new standards. 

Washington State has adopted, in statute, fertilizer standards for all fertilizers, not just fertilizers 
made from hazardous wastes. The standards, which are modified from the Canadian fertilizer 
standards, are based on a maximum loading rates for metals (lb./acre/year2). The rates are 
calculated by multiplying the concentration of metals in the fertilizers by the manufacturer's 
recommended application rate. If the rates do not comply with the standards, then the concentration 
of the metals, the application rate or both must be reduced to comply with standards. The fertilizer 
must also be labeled to certify compliance with Washington's standards for several metals listed on 
the label, but does not mean the fertilizer actually contains any of those metals. 

Due to the differences in how the Washington and EPA standards are calculated, it is not possible 
to make a one-to-one comparison of the potential impact of the standards. However, by adopting 
the EPA stay, applying the Third-Third standards instead of the Phase N standards to fertilizers 
made from characteristic zinc-containing characteristic hazardous wastes, and applying the identical 
standards to K06 l listed zinc-containing hazardous, the Department's rules will provide some 
standards for fertilizers made from these two categories of hazardous wastes. 

It is important to note that all other fertilizers that may be manufactured from non-hazardous waste 
sources will not need to meet any of these standards. If the fertilizer is not hazardous waste 

2 Washington's loading rates for metals in lb./acre/year, are: arsenic, .297; cadmium, .079; cobalt, .594; lead, 1.981; mercury, 
.019, molybdenum, .079; nickel, .713; selenium, .055; and zinc, 7.329. 
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derived, the Department does not, in its hazardous waste. rules, have the authority to regulate 
resultant products. 

Authority to Address the Issue 

The Department has statutory authority to address this issue under ORS 466.015, 466.020, 466.025, 
466.070, 466.075, 466.086, 466.095, and 466.100. 

Oregon Administrative Rules (OAR) 340-100-0002(1) and 340-101-0004. 

Process for Development of the Rulemaking Proposal (including Advisory Committee and 
alternatives considered) 

No advisory committee was convened for this rulemaking. On January 11, 1999, the Department 
held an information meeting to discuss the impact that the Department's rulemaking would have on 
regulated parties, if the proposed federal rules and rule amendments~ as originally proposed, were 
adopted by the EQC. Prior to that, on December 24, 1998, the Department mailed a comprehensive 
Notice of Proposed Rulemaking, including: notice of the information meeting, to approximately 
1,900 interested parties, including hazardous waste generators; treatment, storage and disposal 
facilities; facilities interested in hazardous waste cleanups; pulp and paper kraft mills; facilities 
interested in used oil; and fertilizer manufacturers whose products are registered for use in Oregon. 
Fifteen people, representing hazardous waste generators, attended the information meeting. 

The formal Notice of Proposed Rulema.king, including the proposed rule, fiscal and economic 
impact statement, land use statement and answers to questions about the Department's proposed 
rules were mailed to nearly the same set of interested parties on January 15, 1999. As is described 
below, not all manufacturers of hazardous waste derived zinc-containing fertilizers learned about 
the proposal through this mailing. The Notice of Proposed Rulemaking was published in the 
Secretary of State's Bulletin on February 1, 1999. On February 9, 1999, the Department met with 
some fertilizer registrants, at a joint meeting with the Department of Agriculture, to discuss the 
proposed rules pertaining to regulating the non-nutritive constituents in fertilizers made from some 
hazardous wastes. 

It was at this meeting that the Department learned that, although it believed that two fertilizer 
manufacturers who have utilized K06 l and zinc-containing characteristic hazardous waste sources 
for their fertilizer products were included in the original mailing list provided by the Department of 
Agriculture, they were not. It was an oversight that they were not individually notified at the same 
time as other parties. The Department immediately obtained a list of agricultural mineral 
registrants from the Oregon Department of Agriculture and, on February 11, 1999, sent out another 
notice to approximately 160 persons whose products are registered for use in Oregon as agricultural 
minerals. 
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The Department met its legal notice obligation and the Department believes that the manufacturers 
effectively received timely notice through other avenues. However, this potential lack of notice is 
one factor in the Department's recommendation for a one year compliance deadline for the only rule 
for which the state will deviate from federal rules. 

The public hearing was held on February 18, 1999. 

Summary of Rulemaking Proposal for Public Hearing and Discussion of Significant Issues 
Involved. 

At the Public Hearing, the Department presented its original proposal to amend Oregon 
Administrative Rules to permanently adopt new LDRs for spent hazardous waste potliner, to adopt 
all other federal hazardous waste regulations through October 9, 1998 without amendments, and to 
not adopt the EPA stay ofLDRs for zinc-containing hazardous waste fertilizers and apply LDRs to 
K061 for the first time. 

Most federal hazardous waste rules published through October 9, 1998 that were proposed for 
adoption: (1) establish or revise concentration levels for hazardous constituents when they are 
disposed, including constituents in soils contaminated by hazardous wastes; (2) conditionally 
exclude from most hazardous waste regulations certain hazardous wastes that are recycled; and (3) 
establish new hazardous wastes. The most significant change to the federal rules the Department 
proposed would have removed a stay from new Phase N land disposal restrictions for zinc
containing fertilizers made from characteristic hazardous wastes and removed an existing federal 
and state exemption from any land disposal restrictions for zinc-containing fertilizers made from 
K061 hazardous waste dust from steel production. Adopting the proposed rule would have had the 
effect of applying the most stringent LDR constituent concentration levels to certain hazardous 
constituents, primarily heavy metals, in these waste-derived fertilizers before they could be applied 
to Oregon land (see Table 1, Applying LDRs to Zinc-Containing Fertilizers made from Wastes). 
The rulemaking package as proposed received comments as described below and the Department 
has modified the proposal based on those comments. 

Summary of Significant Public Comment and Changes Proposed in Response 

This section provides the Department's proposed changes and then summarizes the significant 
comments with reference to the impact they did or did not have on the Department's changed 
recommendation. The Department is recommending the following two changes to its original 
proposal: 

1. Adopt EP A's stay of the Phase N standards for zinc-containing hazardous waste characteristic 
fertilizers, and apply EP A's Third-Third regulatory standards to those fertilizers. 

This change will make Oregon consistent with EPA in applying the Third-Third regulatory 
standards to those fertilizers. 
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2. Remove the federal and state K061 exemption from any LDRs and apply the same Third-Third 
LDR standards currently required for other fertilizers made from zinc-containing characteristic 
hazardous wastes. Extend the compliance deadline for this requirement to March 31, 2000. 

This change will be more stringent than EPA, but is less stringent than the previously proposed 
Phase IV standards. Application of the Third-Third EPA standards to K06 l waste-derived 
fertilizers will then be consistent with standards for all zinc-containing fertilizers made from 
any zinc-containing hazardous wastes. 

Comment Summary: 

• There is no imminent environmental or human health impact. 

The Department believes that there is sufficient evidence to defend the proposal to limit the 
levels of these contaminants in hazardous waste derived fertilizers. Recent studies on fertilizers 
carried out by the Washington Department of Ecology (DOE) indicate that these products can be 
a source of non-nutritive toxic constituents, such as cadmium, lead and other heavy metals. In 
tests on 51 different fertilizers, DOE found seven that failed the state's Dangerous Waste 
Regulations for cadmium. Lead levels were as high as 9,490 parts per million. Five of these 
seven products are suspected to be made from recycled hazardous wastes. 

Given that (I) the heavy metals regulated under this proposal are very toxic, (2) these metals are 
found at elevated concentrations in hazardous waste derived fertilizers, and (3) once dispersed 
into the environment they create potential future exposures and are very difficult to recover, the 
Department believes that increased regulation of fertilizers derived from hazardous wastes is a 
step in protecting human health and the environment. 

• The Department's proposed standards do not level the regulatory playing field. 

The Department realizes that non-hazardous wastes, such as galvanizing dust3 containing zinc, that 
is made into zinc-containing fertilizer, and is not regulated, may contain more non-nutrients than 
the hazardous waste-derived (e.g., tire ash, brass dust, K061) fertilizers. See Table 1 below. 
Commenters argued that the Department's proposed rulemaking would not level the playing field 
because fertilizers made from these other non-hazardous wastes do not need to meet those 
standards. The Department acknowledges this and believes that this argument highlights the issue 
of non-nutrients present in all fertilizers, regardless of source, and their potential impact on the 
enviromnent. However, the Department only has jurisdiction over hazardous-waste derived 
fertilizers. Because the Department can only address part of the problem, is not a reason for 
inaction on the part of the Department. 

3 Wastes from hot galvanizing steel. 
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The Department did not hear adverse testimony on its proposal to remove the LDR exemption and 
apply standards to K061 hazardous waste-derived fertilizers. Even EPA, in the preamble to the stay 
from the Phase N standards for fertilizers made from zinc-containing hazardous wastes, argued 
that fertilizers manufactured from other wastes, such as K061 may in fact be "dirtier" than the 
fertilizers manufactured from the toxicity characteristic hazardous waste tire ash or brass dust. 

Table 1 illustrates how different land disposal restriction standards (LDRs) apply currently and 
under the original and final proposal. 

Table 1. Applying LDRs to Fertilizers made from Wastes 

Nonwastewater Standards it Mnst ProI!osed Standards Final Prol!osed 
Wastes Meet Now (m,,-/J) Standards (moll\ 

Listed Hazardous 
Wastes 

• K061 No Standards Phase N Levels: Third-Third Levels: 
Antimony 1.15 NA4 

Arsenic 5.0 5.05 

Barium 21 100.0 
Beryllium 1.22 NA 
Cadmium 0.11 1.0 
Chromium 0.60 5.0 
Lead 0.75 5.0 
Mercury 0.025 0.20 
Nickel 11 NA 
Selenium 5.7 5.7 
Silver 0.14 5.0 
Thallium 0.20 NA 
Zinc 4.3 NA 

Possible Characteristic 
Hazardous Wastes6 

• Tire Ash EPA Third-Third Phase N and UHCs7
: Third-Third Levels8

: 

4 Not applicable. 

5 The test method for arsenic is the Extraction Procedure Toxicity Test, the forerunner of the current Toxicity Characteristic 
Leaching Procedure test. Both procedures test for leachability of certain constituents of concern. 

6 These may be hazardous wastes and fail tests for heavy metals, typically lead and cadmium. 

7 EPA's underlying constituents (UHCs) and UHC concentration levels apply if they are reasonably expected to be in the waste. 

8 UH Cs do not need to meet standards if present. 

9 The test method for arsenic is the Extraction Procedure Toxicity Test, the forerunner of the current Toxicity Characteristic 
Leaching Procedure test. Both procedures test for leachability of certain constituents of concern. 



Memo To: Environmental Quality Commission 
Amending Oregon Hazardous Waste Rules 
Agenda Item E 
March 19, 1999 EQC Meeting 
Page 8 

N onwastewater Standards it Must 
Wastes Meet Now 

• Brass Dust 

Industrial Wastes 

• Galvanizing fines 10 MNHWII 

• Pulp Sludge MNHW 
Mineral Processing Phase N and 268.48 
Wastes12 

Beneficiation and 
Extraction Wastes 

• Ironite13 No Standards 

• The Phase N standards may not be achievable. 

Prol!osed Standards Final Prol!osed 
(m!!/I) Standards (m!!/I) 

Arsenic 5.0 5.09 

Barium21 100.0 
Cadmium 0.11 1.0 
Chromium 0.60 5.0 
Lead 0.75 5.0 
Mercury 0.025 0.20 
Selenium 5.7 5.7 

Silver 0.14 5.0 

NA NA 
NA NA 
Phase N and 268.48 UHCs in 268.48 

NA NA 

The Department does not have the information available to assess the validity or accuracy of the 
commenters' claim. However, discussions with the EPA have revealed that they consider the 
lack of available treatment technology as one of the reasons they are evaluating other options for 
standards. The Department has determined that adoption of the stringent Phase N standards for 
these waste streams at the time when EPA is developing proposed technology-based standards 
would send a confusing message to the industry: reduction of non-nutrients is critical, but the 
required standards may be unachievable with existing technology. 

Therefore, the Department is now recommending the EQC adopt the less stringent leachable 
metal constituent concentration levels (the Third-Third metal regulatory levels) that EPA 
currently imposes on fertilizers made from zinc-containing characteristic hazardous wastes. In 
addition, in an effort to address the issue of consistency, the Department recommends that those 
same levels apply to fertilizers made from K061 hazardous waste baghouse dust. The 

10 Galvanizing fines are wastes created from hot-galvanizing of steel. Even though the wastes do not fail toxicity tests, the 
manufactured zinc product may fail TCLP for lead. In any case, the constituents of concern may have concentrations above 
current land disposal restriction standard levels. 

11 MNHW means that the wastes may npt fail hazardous waste tests, and therefore, may not be designated hazardous. 

12 Those that are by definition a hazardous waste. 

13 Because the source of the fertilizer is from mineral beneficiation wastes, it is exempt from federal and Oregon's hazardous 
waste regulations. However, in one TCLP test the Department conducted on Ironite, the product failed the test for arsenic. 
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Department recommends to the EQC that the implementation of those standards to K061-derived 
fertilizers be delayed until March 31, 2000. This will allow the industry time to meet the 
standards and provide a window for EPA to develop its proposed standards. 

The Department will continue to evaluate the possible options for hazardous waste-derived 
fertilizer standards development. In the event that EPA does not adequately or timely address 
these issues, Oregon may reconsider its approach. 

• DEQ should wait for EPA's standards. 

While the Department is aware ofEPA's efforts to address the issue of standards for hazardous 
waste-derived fertilizers, the Department historically has not waited for EPA to make decisions 
about issues that are of importance to the state. However, the Department understands industry's 
concerns and is proposing to delay implementation of the Third-Third standards to K061 waste
derived fertilizers until March 31, 2000. IfEPA does not promulgate standards, the Department 
will reconsider its approach. 

• LDR standards are not appropriate for fertilizers. 

EPA's entire regulatory structure is based on the use of the Toxicity Characteristic Leaching 
Procedure (TCLP) or Extraction Procedure (EP) toxicity tests for providing a level of certainty as to 
acceptable levels when using a waste-derived product in a manner constituting disposal or land 
application. The Department believes that, short of developing an entirely new basis for setting 
fertilizer standards, the LDRs are a reasonable proxy. 

• Request for comment period extension. 

As is described more fully in Attachment E, the Department did not grant the request for extension 
of the comment period because legal notice was made, actual notice was received, and the extend 
compliance deadline for the K061 waste derived fertilizer standards more than addresses the 
commenters concerns. 

Recommendation for Commission Action 

It is recommended that the Commission adopt the rule amendments as presented in Attachment A 
of the Department Staff Report. 

Attachments 

A. Rule Amendments Proposed for Adoption 
B. Supporting Procedural Documentation: 

1. Legal Notice of Hearing 
2. Fiscal and Economic hnpact Statement 
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3. Land Use Evaluation Statement 
4. Questions to be Answered to Reveal Potential Justification for Differing 

from Federal Requirements 
5. Cover Memorandum from Public Notice 

C. Presiding Officer's Report on Public Hearing 
D. Department's Summary, Evaluation and Response to Public Comments Received 
E. Detailed Changes to Original Rulemaking Proposal made in Response to Public 

Comment 
F. Rule hnplementation Plan 

Reference Documents (available upon request) 

Written Comments Received (listed in Attachment C) 
Federal and State Hazardous Waste Regulations 
Reference Documents from Washington State and Federal EPA 
Reference Documents from Oregon Department of Agriculture 

Approved: 1 
~-1 <"--:o;. .· 

:::::~~iij!f!~?oo. 
Phone: ( 503) 229-6534 
Date Prepared: February 25, 1999 

Gjc3199 



Environmental Quality Commission 
~ Rule Adoption Item 
D . Action Item 
D fuformation Item 

Title: 

Amend Oregon Hazardous Waste Administrative Rules 

Summary: 

Agenda Item E 
March 19, 1999 Meetin 

Amend the Department's rules to permanently adopt new Land Disposal Restrictions (LDRs) for 
spent hazardous waste potliner generated from primary aluminum production; adopt an EPA stay of 
the application of new, more prescriptive and broader in scope LDRs to zinc-containing fertilizers 
made from characteristic hazardous wastes, and apply instead Third-Third prohibition levels to those 
fertilizers (the Department had proposed to not adopt the stay, and to apply the new, more 
prescriptive 1998 Phase N LDR s to those fertilizers); delete an existing federal and state exemption 
from any LDRs for zinc-containing fertilizers made from K06 l hazardous waste dust from steel 
production, and apply the same Third-Third LDR standards to those fertilizers as applied to zinc
containing characteristic derived fertilizers (the Department had proposed to apply the new Phase N 
standards); establish or revise LDR constituent concentration levels, including establishing optional, 
broader in scope levels for hazardous constituents in soils contaminated by hazardous wastes; 
conditionally exclude from most hazardous waste regulations certain hazardous wastes that are 
recycled; and establish new hazardous wastes. 

Department Recommendation: 

Adopt the rule amendments as presented in Attachment A of the Department Staff Report. 

·~A_j!_,ll_P-c_ 
Report Author Di 

Accommodations for disabilities are available upon request by contacting the Public Affairs Office at 
(503)229-5317(voice)/(503)229-6993(TDD). 



State of Oregon 
Department of Environmental Quality Memorandum 

Date: March 2, 1999 / 

To: Environmental Quality Co 

From: Langdon Marsh, Director 

Subject: Agenda Item E, March 19, 19 QC Meeting 

Statement of Purpose 

These proposed rule changes: 

• permanently adopt new Land Disposal Restrictions 1 (LDRs) for spent hazardous waste potliner 
generated from primary aluminum production; 

• adopt an EPA stay of the application of new, more prescriptive and broader in scope LDRs to 
zinc-containiog fertilizers made from characteristic hazardous wastes, and apply instead Third
Third treatment standards or prohibition levels to those fertilizers (the Department had proposed 
to not adopt the stay, and to apply the new, more prescriptive 1998 Phase N LDR s to those 
fertilizers); 

• delete an existing federal and state exemption from any LDRs for zinc-containing fertilizers 
made from K061 hazardous waste dust from steel production, and apply the same Third-Third 
LDR standards to those fertilizers as applied to zinc-containing characteristic fertilizers (the 
Department had proposed to apply the new Phase N standards); 

• establish or revise LDR constituent concentration levels, including establishing opponal, 
broader in scope levels for hazardous constituents in soils contaminated by hazardous wastes; 

• conditionally exclude from most hazardous waste regulations certain hazardous wastes that are 
recycled; and 

• establish new hazardous wastes. 

Background 

On January 14 1999, the Director authorized the Waste Management and Cleanup Division to 
proceed to a rulemaking hearing on proposed .rules which would amend Oregon Administrative 
Rules to permanently adopt new Land Disposal Restrictions (LDRs) for spent hazardous waste 
potliner and to adopt a number of other federal hazardous waste regulations with amendments 
through October 9, 1998. 

1 "LDR" standards are technology-based constituent concentration levels that must be met before a hazardous waste may be 
disposed of in a hazardous waste landfill. 



Memo To: Environmental Quality Commission 
Amending Oregon Hazardous Waste Rules 
Agenda Item E 
March 19, 1999 EQC Meeting 
Page 2 

Pursuant to authorization, hearing notice was published in the Secretary of State's Bulletin on 
February l, 1999. Informational materials (sent December 24, 1998 and February 11, 1999) and 
the Notice of proposed Rulemaking (sent January 15, 1999) were mailed to the mailing list of 
those persons who have asked to be notified of rulemaking actions, and to a mailing list of 
persons known by the Department to be potentially affected by or interested in the proposed 
rulemaking action. These lists totaled more than 1,900 persons. In addition, the Department 
held an informational meeting on January 11, 1999 and participated in a public meeting with 
fertilizer registrants held by the Oregon Department of Agriculture on February 9, 1999. 

A Public Hearing was held on February 18, 1999, with Gary Calaba as Presiding Officer. 
Written comments were received through February 22, 1999. The Presiding Officer's Report 
(Attachment C) summarizes the oral testimony presented at the hearing and lists all the written 
comments received. (A copy of the comments is available upon request.) 

Department staff have evaluated and responded to the comments received (see Attachment D). 
Based upon the evaluation of the comments, modifications to the initial rulemaking proposal are 
being recommended by the Department. These modifications are summarized below and 
detailed in Attachment E. 

Issue this Proposed Rulemaking Action is Intended to Address 

The Department is now proposing to adopt all of the federal hazardous waste regulations without 
changes that have been promulgated by U.S. EPA from April 30, 1998 through October 9, 1998. 
The rules proposed for adoption include those that are already in effect in Oregon through federal 
implementation and oversight. Adoption of these rules will ensure that the Department remains 
the primary implementing agency in the State. Also proposed for adoption are a number of rules 
that provide midcourse corrections to or are considered to be less stringent than the current 
hazardous waste regulations. These rules will allow for greater flexibility or provide increased 
clarity in key areas, such as hazardous waste recycling. 

Only one rule was not originally proposed for adoption and that was a stay from the Phase IV 
land disposal restriction standards for zinc-containing fertilizers made from characteristic 
hazardous wastes. In response to comments, as explained below, the Department is now 
proposing to adopt the stay, thereby applying EPA's Third-Third land disposal restriction 
standards (see Table 1, Applying LDRs to Fertilizers made from Wastes) for those fertilizers. 
While the Department's original intention to apply the Phase IV standard to these fertilizers was 
based on a desire to apply the same standards to all hazardous wastes that are manufactured into 
products to be placed on the land, the commenters raised considerations that caused us to look 
more closely at what the most effective standards might be for these materials at this point in 
time. 

However, the Department continues to be concerned about these fertilizers. They may contain 
concentrations of toxic substances such as lead, cadmium, and chromium which do not 
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contribute to the value of the fertilizer. Applying the less prescriptive Third-Third standards to 
such fertilizers (see Table 1, Applying LDRs to Fertilizers made from Wastes) will ensure that 
the fertilizers are subject to some 'standards, however. The Department will proceed with this 
less stringent approach with the full understanding that EPA will, in 1999, propose alternative 
standards. If EPA does not proceed with such standards, the Department may reconsider its 
proposed approach. 

In an effort to apply some degree of consistency, the Department is still proposing to remove the 
land disposal restriction standard exemption ofK061 hazardous waste baghouse dust-derived 
fertilizers and apply the Third-Third standards (see Table 1, Applying LDRs to Fertilizers made 
from Wastes) to those fertilizers. The Department, however, acknowledges that application of 
these standards to fertilizers made from this waste stream is a new obligation and is proposing a 
one year compliance date of March 31, 2000 to allow industry time to comply with these new 
standards. 

Relationship to Federal and Adjacent State Rules 

This rulemaking proposes adoption of all federal hazardous waste regulations through October 9, 
1998. The application ofEPA's Third-Third land disposal restriction standards to fertilizers made 
from K061 hazardous waste baghouse dust is the only area in which the Department is proposing to 
be more stringent than EPA. Therefore, the Department is proposing a compliance deadline of 
March 31, 2000 to allow industry the time to meet the new standards. 

Washington State has adopted, in statute, fertilizer standards for all fertilizers, not just fertilizers 
made from hazardous wastes. The standards, which are modified from the Canadian fertilizer 
standards, are based on a maximum loading rates for metals (lb./acre/year2). The rates are 
calculated by multiplying the concentration of metals in the fertilizers by the manufacturer's 
recommended application rate. If the rates do not comply with the standards, then the concentration 
of the metals, the application rate or both must be reduced to comply with standards. The fertilizer 
must also be labeled to certify compliance with Washington's standards for several metals listed on 
the label, but does not mean the fertilizer actually contains any of those metals. 

Due to the differences in how the Washington and EPA standards are calculated, it is not possible 
to make a one-to-one comparison of the potential impact of the standards. However, by adopting 
the EPA stay, applying the Third-Third standards instead of the Phase N standards to fertilizers 
made from characteristic zinc-containing characteristic hazardous wastes, and applying the identical 
standards to K061 listed zinc-containing hazardous, the Department's rules will provide some 
standards for fertilizers made from these two categories of hazardous wastes. 

It is important to note that all other fertilizers that may be manufactured from non-hazardous waste 
sources will not need to meet any of these standards. If the fertilizer is not hazardous waste 

2 Washington's loading rates for metals in lb./acre/year, are: arsenic, .297; cadmium, .079; cobalt, .594; lead, t .981; mercury, 
.019, molybdenum, .079; nickel, .713; selenium, .055; and zinc, 7.329. 
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derived, the Department does not, in its hazardous waste rules, have the authority to regulate 
resultant products. 

Authority to Address the Issue 

The Department has statutory authority to address this issue under ORS 466.015, 466.020, 466.025, 
466.070, 466.075, 466.086, 466.095, and 466.l 00. 

Oregon Administrative Rules (OAR) 340-100-0002(1) and 340-101-0004. 

Process for Development of the Rulemaking Proposal (including Advisory Committee and 
alternatives considered) 

No advisory committee was convened for this rulemaking. On January 11, 1999, the Department 
held an information meeting to discuss the impact that the Department's rulemaking would have on 
regulated parties, if the proposed federal rules and rule amendments~ as originally proposed, were 
adopted by the EQC. Prior to that, on December 24, 1998, the Department mailed a comprehensive 
Notice of Proposed Rulemaking, including: notice of the information meeting, to approximately 
1,900 interested parties, including hazardous waste generators; treatment, storage and disposal 
facilities; facilities interested in hazardous waste cleanups; pulp and paper kraft mills; facilities 
interested in used oil; and fertilizer manufacturers whose products are registered for use in Oregon. 
Fifteen people, representing hazardous waste generators, attended the information meeting. 

The formal Notice of Proposed Rulemaking, including the proposed rule, fiscal and economic 
impact statement, land use statement and answers to questions about the Department's proposed 
rules were mailed to nearly the same set of interested parties on January 15, 1999. As is described 
below, not all manufacturers of hazardous waste derived zinc-containing fertilizers learned about 
the proposal through this mailing. The Notice of Proposed Rulemaking was published in the 
Secretary of State's Bulletin on February 1, 1999. On February 9, 1999, the Department met with 
some fertilizer registrants, at a joint meeting with the Department of Agriculture, to discuss the 
proposed rules pertaining to regulating the non-nutritive constituents in fertilizers made from some 
hazardous wastes. 

It was at this meeting that the Department learned that, although it believed that two fertilizer 
manufacturers who have utilized K06 l and zinc-containing characteristic hazardous waste sources 
for their fertilizer products were included in the original mailing list provided by the Department of 
Agriculture, they were not. It was an oversight that they were not individually notified at the same 
time as other parties. The Department immediately obtained a list of agricultural mineral 
registrants from the Oregon Department of Agriculture and, on February 11, 1999, sent out another 
notice to approximately 160 persons whose products are registered for use in Oregon as agricultural 
minerals. 
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The Department met its legal notice obligation and the Department believes that the manufacturers 
effectively received timely notice through other avenues. However, this potential lack of notice is 
one factor in the Department's recommendation for a one year compliance deadline for the only rule 
for which the state will deviate from federal rules. 

The public hearing was held on February 18, 1999. 

Summary of Rulemaking Proposal for Public Hearing and Discussion of Significant Issues 
Involved. 

At the Public Hearing, the Department presented its original proposal to amend Oregon 
Administrative Rules to permanently adopt new LDRs for spent hazardous waste potliner, to adopt 
all other federal hazardous waste regulations through October 9, 1998 without amendments, and to 
not adopt the EPA stay ofLDRs for zinc-containing hazardous waste fertilizers and apply LDRs to 
K061 for the first time. · 

Most federal hazardous waste rules published through October 9, 1998 that were proposed for 
adoption: (1) establish or revise concentration levels for hazardous constituents when they are 
disposed, including constituents in soils contaminated by hazardous wastes; (2) conditionally 
exclude from most hazardous waste regulations certain hazardous wastes that are recycled; and (3) 
establish new hazardous wastes. The most significant change to the federal rules the Department 
proposed would have removed a stay from new Phase IV land disposal restrictions for zinc
containing fertilizers made frorn characteristic hazardous wastes and removed an existing federal 
and state exemption from any land disposal restrictions for zinc-containing fertilizers made from 
K06 l hazardous waste dust from steel production. Adopting the proposed rule would have had the 
effect of applying the most stringent LDR constituent concentration levels to certain hazardous 
constituents, primarily heavy metals, in these waste-derived fertilizers before they could be applied 
to Oregon land (see Table 1, Applying LDRs to Zinc-Containing Fertilizers made from Wastes). 
The rulemaking package as proposed received comments as described below and the Department 
has modified the proposal based on those comments. 

Summary of Significant Public Comment and Changes Proposed in Response 

This section provides the Department's proposed changes and then summarizes the significant 
comments with reference to the impact they did or did not have on the Department's changed 
recommendation. The Department is recommending the following two changes to its original 
proposal: 

I. Adopt EPA's stay of the Phase IV standards for zinc-containing hazardous waste characteristic 
fertilizers, and apply EP A's Third-Third regulatory standards to those fertilizers. 

This change will make Oregon consistent with EPA in applying the Third-Third regulatory 
standards to those fertilizers. 
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2. Remove the federal and state K061 exemption from any LDRs and apply the same Third-Third 
LDR standards currently required for other fertilizers made from zinc-containing characteristic 
hazardous wastes. Extend the compliance deadline for this requirement to March 31, 2000. 

This change will be more stringent than EPA, but is less stringent than the previously proposed 
Phase IV standards. Application of the Third-Third EPA standards to K06 l waste-derived 
fertilizers will then be consistent with standards for all zinc-containing fertilizers made from 
any zinc-containing hazardous wastes. 

Comment Summary: 

• There is no imminent environmental or human health impact. 

The Department believes that there is sufficient evidence to defend the proposal to limit the 
levels of these contaminants in hazardous waste derived fertilizers. Recent studies on fertilizers 
carried out by the Washington Department of Ecology (DOE) indicate that these products can be 
a source of non-nutritive toxic constituents, such as cadmium, lead and other heavy metals. In 
tests on 51 different fertilizers, DOE found seven that failed the state's Dangerous Waste 
Regulations for cadmium. Lead levels were as high as 9,490 parts per million. Five of these 
seven products are suspected to be made from recycled hazardous wastes. 

Given that (1) the heavy metals regulated under this.proposal are very toxic, (2) these metals are 
found at elevated concentrations in hazardous waste derived fertilizers, and (3) once dispersed 
into the environment they create potential future exposures and are very difficult to recover, the 
Department believes that increased regulation of fertilizers derived from hazardous wastes is a 
step in protecting human health and the environment. 

• The Department's proposed standards do not level the regulatory playing field. 

The Department realizes that non-hazardous wastes, such as galvanizing dust3 containing zinc, that 
is made into zinc-containing fertilizer, and is not regulated, may contain more non-nutrients than 
the hazardous waste-derived (e.g., tire ash, brass dust, K061) fertilizers. See Table 1 below. 
Commenters argued that the Department's proposed rulemaking would not level the playing field 
because fertilizers made from these other non-hazardous wastes do not need to meet those 
standards. The Department acknowledges this and believes that this argument highlights the issue 
of non-nutrients present in all fertilizers, regardless of source, and their potential impact on the 
environment. However, the Department only has jurisdiction over hazardous-waste derived 
fertilizers. Because the Department can only address part of the problem, is not a reason for 
inaction on the part of the Department. 

3 Wastes from hot galvanizing steel. 
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The Department did not hear adverse testimony on its proposal to remove the LDR exemption and 
apply standards to K061 hazardous waste-derived fertilizers. Even EPA, in the preamble to the stay 
from the Phase N standards for fertilizers made from zinc-containing hazardous wastes, argued 
that fertilizers manufactured from other wastes, such as K061 may in fact be "dirtier" than the 
fertilizers manufactured from the toxicity characteristic hazardous waste tire ash or brass dust. 

Table 1 illustrates how different land disposal restriction standards (LDRs) apply currently and 
under the original and final proposal. 

Table 1. Applying LDRs to Fertilizers made from Wastes 

Nonwastewater Standards it Must ProJ:!OSed Standards Final ProI!osed 
Wastes Meet Now (m!!/l) Standards ( m!!ll) 
Listed Hazardous 
Wastes 

• K061 No Standards Phase N Levels: Third-Third Levels: 
Antimony 1.15 NA4 

Arsenic 5.0 5.05 

Barium 21 100.0 
Beryllium 1.22 NA 
Cadmium 0.11 1.0 
Chromium 0.60 5.0 
Lead 0.75 5.0 
Mercury 0.025 0.20 
Nickel 11 NA 
Selenium 5.7 5.7 
Silver 0.14 5.0 
Thallium 0.20 NA 
Zinc 4.3 NA 

Possible Characteristic 
Hazardous Wastes6 

• Tire Ash EPA Third-Third Phase N and UHCs7
: Third-Third Leve!s8

: 

4 Not applicable. 

5 The test method for arsenic is the Extraction Procedure Toxicity Test, the forerunner of the current Toxicity Characteristic 
Leaching Procedure test. Both procedures test for leachability of certain constituents of concern. 

6 These may be hazardous wastes and fail tests for heavy metals, typically lead and cadmium. 

7 EPA's underlying constituents (UHCs) and UHC concentration levels apply if they are reasonably expected to be in the waste. 

8 UH Cs do not need to meet standards if present. 

9 The test method for arsenic is the Extraction Procedure Toxicity Test, the forerunner of the current Toxicity Characteristic 
Leaching Procedure test. Both procedures test for leachability of certain constituents of concern. 
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N onwastewater Standards it Must 
Wastes Meet Now 

• Brass Dust 

Industrial Wastes 

• Galvanizing fines 10 MNHW11 

• Pulp Sludge MNHW 

Mineral Processing Phase IV and 268.48 
Wastes12 

Beneficiation and 
Extraction Wastes 

• Ironite13 No Standards 

• The Phase IV standards may not be achievable. 

Pro11osed Standards Final Pro11osed 
{mo/1) Standards {m11/I) 

Arsenic 5.0 5.09 

Barium21 100.0 
Cadmium 0.11 1.0 
Chromium 0.60 5.0 
Lead 0.75 5.0 
Mercury 0.025 0.20 
Selenium 5.7 5.7 

Silver 0.14 5.0 

NA NA 
NA NA 

Phase IV and 268.48 UH Cs in 268.48 

NA NA 

The Department does not have the information available to assess the validity or accuracy of the 
commenters' claim. However, discussions with the EPA have revealed that they consider the 
lack of available treatment technology as one of the reasons they are evaluating other options for 
standards. The Department has determined that adoption of the stringent Phase IV standards for 
these waste streams at the time when EPA is developing proposed technology-based standards 
would send a confusing message to the industry: reduction of non-nutrients is critical, but the 
required standards may be unachievable with existing technology. 

Therefore, the Department is now recommending the EQC adopt the less stringent leachable 
metal constituent concentration levels (the Third-Third metal regulatory levels) that EPA 
currently imposes on fertilizers made from zinc-containing characteristic hazardous wastes. In 
addition, in an effort to address the issue of consistency, the Department recommends that those 
same levels apply to fertilizers made from K061 hazardo.us waste baghouse dust. The 

10 Galvanizing fines are wastes created from hot-galvanizing of steel. Even though the wastes do not fail toxicity tests, the 
manufactured zinc product may fail TCLP for lead. In any case, the constituents of concern may have concentrations above 
current land disposal restriction standard levels. 

11 MNHW means that the wastes may npt fail hazardous waste tests, and therefore, may not be designated hazardous. 

12 Those that are by definition a hazardous waste. 

13 Because the source of the fertilizer is from mineral beneficiation wastes, it is exempt from federal and Oregon's hazardous 
waste regulations. However, in one TCLP test the Department conducted on Ironite, the product failed the test for arsenic. 
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Department recommends to the EQC that the implementation of those standards to K061-derived 
fertilizers be delayed until March 31, 2000. This will allow the industry time to meet the 
standards and provide a window for EPA to develop its proposed standards. 

The Department will continue to evaluate the possible options for hazardous waste-derived 
fertilizer standards development. In the event that EPA does not adequately or timely address 
these issues, Oregon may reconsider its approach. 

• DEQ should wait for EPA's standards. 

While the Department is aware ofEP A's efforts to address the issue of standards for hazardous 
waste-derived fertilizers, the Department historically has not waited for EPA to make decisions 
about issues that are of importance to the state. However, the Department understands industry's 
concerns and is proposing to delay implementation of the Third-Third standards to K06 l waste
derived fertilizers until March 31, 2000. lfEPA does not promulgate standards, the Department 
will reconsider its approach. 

• LDR standards are not appropriate for fertilizers. 

EPA' s entire regulatory structure is based on the use of the Toxicity Characteristic Leaching 
Procedure (TCLP) or Extraction Procedure (EP) toxicity tests for providing a level of certainty as to 
acceptable levels when using a waste-derived product in a manner constituting disposal or land 
application. The Department believes that, short of developing an entirely new basis for setting 
fertilizer standards, the LDRs are a reasonable proxy. 

• Request for comment period extension. 

As is described more fully in Attachment E, the Department did not grant the request for extension 
of the comment period because legal notice was made, actual notice was received, and the extend 
compliance deadline for the K061 waste derived fertilizer standards more than addresses the 
commenters concerns. 

Recommendation for Commission Action 

It is recommended that the Commission adopt the rule amendments as presented in Attachment A 
of the Department StaffReport. 

Attachments 

A. Rule Amendments Proposed for Adoption 
B. Supporting Procedural Docwnentation: 

1. Legal Notice of Hearing 
2. Fiscal and Economic Impact Statement 
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3. Land Use Evaluation Statement 
4. Questions to be Answered to Reveal Potential Justification for Differing 

from Federal Requirements 
5. Cover Memorandum from Public Notice 

C. Presiding Officer's Report on Public Hearing 
D. Department's Summary, Evaluation and Response to Public Comments Received 
E. Detailed Changes to Original Rulemaking Proposal made in Response to Public 

Comment 
F. Rule hnplementation Plan 

Reference Documents (available upon request) 

Written Comments Received (listed in Attachment C) 
Federal and State Hazardous Waste Regulations 
Reference Documents from Washington State and Federal EPA 
Reference Documents from Or~gon Department of Agriculture 

Gjc3199 

Approved: 
/) 

Sectio~ / /...;_,,,;~ (' f-;1 '1('. 
Division: ·,/,,, l!!1J ()j{l 

Report Pre;ared by: Gary C laba 
Phone: (503) 229-6534 
Date Prepared: February 25, 1999 
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ATTACHMENT A 

Proposed Rule Amendments 

BEFORE THE ENVIRONMENTAL QUALITY COMMISSION OF 
THE STATE OF OREGON 

In the Matter ofRulemaking ) 

Proposed Amendments 
Restrictions: OAR Chapter 340, 
Divisions 100 and 101. 

) 

1. Rule 340-100-0002 is proposed to be amended as follows: 

Adoption of United States Environmental Protection Agency Hazardous Waste and Used 
Oil Management Regulations 
340-100-0002 (1) Except as otherwise modified or specified by OAR Chapter 340, Divisions 
100 to 106, 108, 109, 111, 113 and 120, the rules and regulations governing the management of 
hazardous waste, including its generation, transportation, treatment, storage, recycling and 
disposal, prescribed by the United States Environmental Protection Agency in Title 40 Code of 
Federal Regulations, Parts 260 to 266, 268, 270, 273 and Subpart A and Subpart B of Part 124 
promulgated through Aj-ml--WOctober 9, 1998 are adopted by reference and prescribed by the 
Commission to be observed by all persons subject to ORS 466.005 to 466.080 and 466.090 to 
466.215. 1 In addi'.ffin, effective 8eptember 21, 1998, Title 40 Code of Federal Register Parts 268 
and 271, as adopted by the Commission (as it applies to spent potliner (K088)), are temporarily 
repealed, and these Parts, as amended at 63 Federal Register 51254 51267, 8eptember 21, 1998, 
are temporarily adopted by reference. 

(2) Except as otherwise modified or specified by OAR Chapter 340, Division 111, the rules and 
regulations governing the standards for the management of used oil, prescribed by the United 

1Note: On March 3, 1992, in 57 Federal Register 7628, EPA promulgated a re-adoption of 
40 CFR 261.3, the mixture and derived-from rules, because the rules had been vacated as a result 
of federal litigation. The EQC did not adopt this amendment at that time because the State had 
independently and legally adopted mixture and derived-from rules under state law in 1984, and 
has indicated its intent to maintain the mixture and derived-from rules with each annual 
rulemaking update. 

Attachment A 
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States Environmental Protection Agency in Title 40 Code of Federal Regulations, Part 279 
promulgated through 1".pril 300ctober 9, 1998, are adopted by reference into Oregon 
Administrative Rules and prescribed by the Commission to be observed by all persons subject to 
ORS 466.005 to 466.080 and 466.090 to 466.215. 

(Comment: The Department uses the federal preamble accompanying the federal regulations and federal guidance 
as a basis for regulatory decision making.) 

[Publications: The publication(s) referred to or incorporated by reference in this rule are 
available from the Department of Environmental Quality.] 

2. Rule 340-101-0004 is proposed to be amended as follows: 

Exclusions 

340-101-0004(1) The provisions of 40 CFR 261.4(b)(7) are adopted except that 40 CFR 
261.4(b)(7)(ii) is deleted aml Fej3laeed with section (2) of this rnle. 
(2) Residues from the eictraetion and benefioiation of ores and minerals (inclading eoal), 
including phosphate rock and overlmrden from the mining of uranium ore, are not hazardous 
~ 

NOTE: The program is more stringent than the federal program in that the latter also exelades 
residues from processing. 
f'B-Residue described in 40 CFR 261.4(b)(9) is exempted from Divisions 100-106 and 109. 

3. Rule 340-101-0050 is proposed to be created as follows: 

Standards for Materials being Recycled 
340-101-0050(1) The following portion of 40 CFR 266.20(b) " ... However, zinc-containing 
fertilizers using hazardous waste K061 that are produced for the general public's use are not 
presently subject to regulation." shall be replaced by " ... However, zinc-containing fertilizers 
using hazardous waste K06 l that are produced for use in Oregon, and which contain non
nutrients at levels exceeding the applicable prohibition levels for any non-nutrients as specified 
in Table 1 must comply with those prohibition levels. Compliance with these standards is 
required by March 31, ?000. 

Attachment A 
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Table 1. Prohibition Levels for Fertilizer Using K061 Hazardous Waste 

Non-Nutrient Hazardous Constituent Fertilizer Standard (mg/l, TCLP 1 
} 

Arsenic 5.02 

Barium 100.0 
Cadmium 1.0 
Chromium (Total) 5.0 
Lead 5.0 
Mercury' 0.20 
Selenium 5.7 
Silver 5.0 

1 Toxicity Characteristic Leachmg Procedure (TCLP}. 
2 Using the Extraction Procedure Toxicity Test. 
3 Fertilizers made only from mercury wastes containing less than 260mg/kg total mere my." 

Stat. Auth.: ORS Ch. 183.337, 465.009, 466.020, 468.020 
Stat. Implemented: ORS Ch. 466.015, 466.075, 466.086 

Hist.: DEQ 8-1985, f. & ef. 7-25-85; DEQ 10-1987, f. & ef. 6-11-87; DEQ 23-1987, f. & ef. 12-
16-87; DEQ 19-1988, f. & cert. ef. 7-13-88; DEQ 12-1989, f. & cert. ef. 6-12-89; DEQ 4-1991, f. 
& cert. ef. 3-15-91 (and corrected 6-20-91); DEQ 24-1992, f. 10-23-92, cert. ef. 11-1-92; DEQ 
11-1993, f. & cert. ef. 7-29-93; DEQ 6-1994, f. & cert. ef. 3-22-94; DEQ 31-1994 (Temp), f. 12-
6-94, cert. ef. 12-19-94 

Gjc300499 
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a:JC Agenda Item E Secretary of State 
March 

19
• 
199~0TICE OF PROPOSED RULEMAKING HEARING 

A Statement of Need and Fiscal Impact accompanies this form. 

DEO -Waste Management and Cleanup 
Agency and Division 

Susan M. Greco 
Rules Coordinator 

811 S.W. 6th Avenue Portland OR 97204 
Address 

Chapter 340 
Administrative Rules Chapter Number 

(503) 229-5213 
Telephone 

Public Hearing is on February 18. 1999. 1 p.m., Room 3A (Third Floor). Department of Environmental 
Quality. 811 S.W. 6th Avenue, Portland. Oregon 97204. Gary Calaba is the Hearings Officer. 

Auxiliary aids for persons with disabilities are available upon advance request. 

RULEMAKING ACTION 

ADOPT: OAR 340-101-0050, Standards for Materials being Recycled. 

AMEND: OAR 340-100-0002, 340-101-0004. 

Stat. Auth.: ORS 466.015, 466.020, 466.025, 466.070, 466.075, 466.086, 466.095. and 
466.100. 
Stats. Implemented: ORS 466.015, 466.020, 466.025, 466.070, 466.075, 466.086, 
466.095. and 466.100. 

RULE SUMMARY 

Amend Oregon Administrative rules to permanently adopt new Land Disposal 
Restrictions for spent hazardous waste potliner and to adopt a number of other federal 
hazardous waste regulations with amendments. Most federal hazardous waste rules 
published through October 9, 1998 that are proposed for adoption (1) establish or revise 
concentration levels for hazardous constituents when they are disposed, including 
constituents in soils contaminated with hazardous wastes; (2) conditionally exclude from 
most hazardous waste regulations certain hazardous wastes that are recycled; and (3) 
establish new hazardous wastes. Proposed amendments to the rules remove (1) an 
exemption from new land disposal restrictions for zinc-containing fertilizers made from 
characteristic hazardous wastes; and (2) an existing federal and state exemption from any 
land disposal restrictions for zinc-containing fertilizers made from K061 hazardous waste 
dust from steel production. 

Attachrrent B.l 
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Amending these rules will have the effect of applying new federal EPA land disposal 
restriction constituent concentration levels to hazardous constituents in these wastes
derived before they are applied to Oregon land. 

February 22. 1999 
Last Day for Public Comment 

Attachrrent B-1 
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State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Introduction 

Rulemaking Proposal 
for 

for Amending Oregon Hazardous Waste Administrative Rules 

Fiscal and Economic Impact Statement 

Tiris Hazardous Waste rulemaking: 

Amends Oregon Administrative Rules to permanently adopt new Land Disposal Restrictions1 

for spent hazardous waste potliner and to adopt a number of other federal hazardous waste 
regulations with amendments. 

The fiscal and economic impact for a regulated category and the federal rule(s) being adopted or 
amended is covered below under each rule category. 

Land Disposal Restriction Standards 

1. Steel mills and other facilities producing zinc-containing hazardous wastes, manufacturers 
of fertilizers or soil amendments made from zinc-containing Toxicity Characteristic2 (TC) 
hazardous wastes or zinc-containing listed hazardous waste3

• 

a. Proposed Rules: Requires zinc-containing fertilizers made from either TC characteristic 
hazardous waste or K061 hazardous waste (emission control dust from primary production of 
steel in electric arc furnaces) to meet Phase IV LDR standards before land application. 

General Public 

There is no direct fiscal and economic impact on the general public from these rules. 
Small Businesses 

1 LDR standards are technology-based constituent concentration levels which must be met before a hazardous waste is disposed of in a 
hazardous waste landfill. 

2 "Toxicity Characteristic" hazardous wastes are hazardous because they exhibit measurable chemical and/or physical properties that threaten 
human health and the environment. 

3 "Listed Hazardous Wastes" are hazardous because they contain hazardous contaminants produced from specific or non-specific sources and 
that threaten human health or the environment if not controlled. 

Attachment B .2 
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Some additional economic and fiscal impact may occur from requiring hazardous waste derived zinc
containing fertilizers to meet Phase N LDR standards before they are applied to land in Oregon, because the 
fertilizer manufacturer may have to remove or reduce the concentration of metals to meet the standards. This 
action may increase the cost to the buyer( s) the fertilizers. 

Large Businesses 

Some additional economic and fiscal impact may occur from requiring hazardous waste derived zinc
containing fertilizers to meet Phase N LDR standards before they are applied to land in Oregon, because the 
fertilizer manufacturer may have to remove or reduce the concentration of metals to meet the standards. This 
action may increase the cost to the buyer(s) the fertilizers. 

Local Governments 

No additional economic and fiscal impact will occur from requiring hazardous waste derived zinc-containing 
fertilizers to meet the Phase N LDR standards before they are applied to land in Oregon. 

State Agency 

No additional economic and fiscal impact is will occur from requiring hazardous waste derived zinc
containing fertilizers to meet the Phase N LDR standards before they are applied to land in Oregon. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

2. Primary mineral processors, chemical manufacturers, pharmaceutical producers, paint 
producers, motor vehicle parts manufacturers, blast furnaces, boilers, steel mills, metal 
plating, and aircraft parts aud equipment that are generators of Toxicity Characteristic 
(TC) metal hazardous wastes (D004-D011), other characteristic wastes (D001-D003 and 
D012-D043) when subject to UTS, characteristic mineral processing wastes, or any 
hazardous waste required to meet the LDR treatment standards for antimony, barium, 
beryllium, cadmium, chromium, lead, nickel, selenium, silver, thallium, vanadium, or zinc. 

a. Proposed Rule: Revises Universal Treatment Standard4 (UTS) levels for 12 
nonwastewater treatment standards for metal-bearing listed or characteristic hazardous 

4 "Universal Treatment Standards" are universal concentration limits for constituents of concern regardless of the waste in which they are 
found. 
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wastes. 

b. Proposed Rule: Requires UTS levels to be met for all known Underlying Hazardous 
Constituents (UHCs) inToxicity Characteristic (TC) metallic wastes. 

c. Proposed Rule: Establishes LDR treatment standards for characteristic mineral 
processing wastes, including manufactured gas plant wastes. 

d. Proposed Rule: Clarifies LDR applicability to boiler cleanout wastewater. 

General Public 

There is no direct fiscal and economic impact on the general public from adopting these rules. 

Small Businesses 

No additional fiscal or economic impact is anticipated from adopting revisions to federal hazardous waste 
rules that are currently in effect in Oregon. 

Large Businesses 

No additional fiscal or economic impact is anticipated from adopting revisions to federal hazardous waste 
rules that are currently in effect in Oregon. Some additional economic impact is anticipated from applying 
new land disposal restriction standards to cleanup debris from manufactured gas plants because if the debris 
is hazardous waste then the constituents of concern in the wastes must be treated before the wastes may be 
disposed in a hazardous waste landfill. 

Local Governments 

No additional fiscal or economic impact is anticipated from adopting revisions to federal hazardous waste 
rules that are currently in effect in Oregon. 

State Agencies 

No additional fiscal or economic impact is anticipated from adopting revisions to federal hazardous waste 
rules that are currently in effect in Oregon. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

3. Private or public parties cleaning up soils contaminated by hazardous waste. 

Attachment B.2 
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a. Proposed Rule: Establishes alternative LDR treatment standards for soils contaminated 
by hazardous waste. 

General Public 

There is no direct fiscal and economic impact on the general public from adopting this rule. 

Small Businesses 

If this optional treatment approach is selected, potential economic and fiscal benefits may be expected 
from establishing alternative LDR treatment standards for soils contaminated by hazardous waste. At 
least in some cases, these new alternative standards may be less rigorous than previous standards and this 
will allow larger volumes of contaminated soils to be disposed at a hazardous waste landfill rather than 
having to be sent off to an incinerator at greater expense for disposal. However, there is some uncertainty 
as to the expense of sampling and testing which will be required for a site specific determination. This 
may involve significant additional costs. 

Large Businesses 

If this optional treatment approach is selected, potential economic and fiscal benefits may be expected 
from establishing alternative LDR treatment standards for soils contaminated by hazardous waste. At 
least in some cases, these new alternative standards may be less rigorous than previous standards and this 
will allow larger volumes of contaminated soils to be disposed at a hazardous waste landfill rather than 
having to be sent off to an incinerator at greater expense for disposal. However, there is some uncertainty 
as to the expense of sampling and testing which will be required for a site specific determination. This 
may involve significant additional costs. 

Local Governments 

If this optional treatment approach is selected, potential economic and fiscal benefits may be expected 
from establishing alternative LDR treatment standards for soils contaminated by hazardous waste. At 
least in some cases, these new alternative standards may be less rigorous than previous standards and this 
will allow larger volumes of contaminated soils to be disposed at a hazardous waste landfill rather than 
having to be sent off to an incinerator at greater expense for disposal. However, there is some uncertainty 
as to the expense of sampling and testing which will be required for a site specific determination. This 
may involve significant additional costs. 

State Agencies 

If this optional treatment approach is selected, potential economic and fiscal benefits may be expected 
from establishing alternative LDR treatment standards for soils contaminated by hazardous waste. At 
least in some cases, these new alternative standards may be less rigorous than previous standards and this 
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will allow larger volumes of contaminated soils to be disposed at a hazardous waste landfill rather than 
having to be sent off to an incinerator at greater expense for disposal. However, there is some uncertainty 
as to the expanses of sampling and testing which will be required for a site specific determination. This 
may involve significant additional costs. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

4. Facilities melting lead recovered primarily from lead-battery reclamation. 

a. Proposed Rule: Extends the LDR compliance date for characteristic slags generated from 
thermal recovery oflead by secondary lead smelters. 

b. Proposed Rule: Requires slag from lead smelting operations to meet LDR standards before 
being land disposed. 

General Public 

There is no direct fiscal and economic impact on the general public from adopting these rules. 

Small Businesses 

There is no thermal lead recovery facility in Oregon; therefore, no additional fiscal or economic impact is 
anticipated from adopting these revisions to federal hazardous waste rules that are currently in effect in 
Oregon. 

Large Businesses 

There is no thermal lead recovery facility in Oregon; therefore, no additional fiscal or economic impact is 
anticipated from adopting these revisions to federal hazardous waste rules that are currently in effect in 
Oregon. 

Local Governments 

There is no thermal lead recovery facility in Oregon; therefore, no additional fiscal or economic impact is 
anticipated from adopting these revisions to federal hazardous waste rules that are currently in effect in 
Oregon. 
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State Agencies 

There is no thermal lead recovery facility in Oregon; therefore, no additional fiscal or economic impact is 
anticipated from adopting these revisions to federal.hazardous waste rules that are currently in effect in 
Oregon. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

5. Manufacturers of carbamate. 

1. Proposed Rule: Revises the LDRs for seven listed hazardous wastes from carbamate 
production and amends previous regulations. 

General Public 

No additional fiscal or economic impact is anticipated from adopting this rule. 

Small Businesses 

There is no carbamate manufacturer in Oregon; therefore, no additional fiscal or economic impact is 
anticipated from adopting this revision to federal hazardous waste rules that are currently in effect in Oregon. 

Large Businesses 

There is no carbamate manufacturer in Oregon; therefore, no additional fiscal or economic impact is 
anticipated from adopting this revision to federal hazardous waste rules that are currently in effect in Oregon. 

Local Governments 

There is no carbamate manufacturer in Oregon; therefore, no additional fiscal or economic impact is 
anticipated from adopting this revision to federal hazardous waste rules that are currently in effect in Oregon. 

State Agencies 

There is no carbamate manufacturer in Oregon; therefore, no additional fiscal or economic impact is 
anticipated from adopting this revision to federal hazardous waste rules that are currently in effect in Oregon. 
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Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

6. Primary aluminum reduction facilities. 

1. Proposed rule: Adopts permanently the adopted temporary LDR standards for spent 
potliners (K.088) from primary aluminum reduction 

General Public 

No additional fiscal or economic impact is anticipated from adopting this rule. 

Small Businesses 

No additional fiscal or economic impact is anticipated from adopting this revision to federal hazardous waste 
rules that are currently in effect in Oregon. 

Large Businesses 

No additional fiscal or economic impact is anticipated from adopting this revision to federal hazardous waste 
rules that are currently in effect in Oregon. 

Local Governments 

No additional fiscal or economic impact is anticipated from adopting this rule. 

State Agencies 

No additional fiscal or economic impact is anticipated from adopting this rule. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

7. Petroleum refining facilities. 
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a. Proposed rule: Applies waste-specific (Kl 69-Kl 72) land disposal restriction standards to 
four newly listed petroleum refining wastes. 

General Public 

No additional fiscal or economic impact is anticipated from adopting this rule. 

Small Businesses 

No additional fiscal or economic impact is anticipated from adopting this revision to federal hazardous waste 
rules that are currently in effect in Oregon. 

Large Businesses 

No additional fiscal or economic impact is anticipated from adopting this revision to federal hazardous waste 
rules that are currently in effect in Oregon. 

Local Governments 

No additional fiscal or economic impact is expected from adopting this rule. 

State Agencies 

No additional fiscal or economic impact is anticipated from adopting this rule. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

8. Facilities manufacturing organobromine. 

a. Proposed Rule: Revises the LDRs for certain wastes from organobromine production and 
establishes LDR standards for those wastes. 

General Public 

No direct fiscal or economic impact is anticipated from adopting this rule. 
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Small Businesses 

There is no organobromine production facility in Oregon; therefore, no additional fiscal or economic impact 
is anticipated from adopting this revision to federal hazardous waste rules that are currently in effect in 
Oregon. 

Large Businesses 

There is no organobromine production facility in Oregon; therefore, no additional fiscal or economic impact 
is anticipated from adopting this revision to federal hazardous waste rules that are currently in effect in 
Oregon. 

Local Governments 

No additional fiscal or economic impact is anticipated from adopting this rule. 

State Agencies 

No additional fiscal or economic impact is anticipated from adopting this rule. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

Exclusion from Certain Hazardous Waste Regulations 

1. Facilities that generate and recycle drippage and wastewaters on-site from water-borne wood 
preservation operations; facilities that recycle printed circuit boards; pulp and integrated mills 
that manufacture pulp and paper/paperboard; chemically pulp wood fiber using kraft, sulfite, 
soda, or semi-chemical methods to bleach wood; pulp secondary fiber, pulp nonwood fiber; and 
mechanically pulp wood fiber that generate condensate gases that are burned. 

a. Proposed Rules: Conditionally excludes, from the definition of solid waste, recycled 
wastewater and spent formulation from water-borne wood preservation processes; clarifies the 
exclusion from RCRA regulation of whole printed circuit boards that are recycled; exempts from 
RCRA regulation condensates derived from steam stripping overhead condensate gases and then · 
burning the characteristic hazardous waste gases in industrial boilers and furnaces. 
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General Public 

No direct fiscal and economic impact is expected from adopting these rules. 

Local Governments 

No direct fiscal and economic impact is expected from adopting these rules. 

Small Businesses 

Potential economic and fiscal benefit is expected from adopting these rules because reusing secondary 
materials as primary materials may be less costly than disposing of them as wastes in a hazardous waste 
management facility. 

Large Businesses 

Potential economic and fiscal benefit is expected from adopting these rules because reusing secondary 
materials as primary materials may be less costly than disposing of them as wastes in a hazardous waste 
management facility. 

State Agencies 

No direct fiscal and economic impact is expected from adopting these rules. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

2. Facilities managing used oil. 

a. Proposed Rules: Clarifies release requirements for used oil generators, transporters, 
processors, rerefmers, burners and marketers apply in states not authorized for the base RCRA 
program; amends three incorrect references to the pre-1992 used oil specifications managed 
under 40 CPR 279. 

General Public 

No direct fiscal and economic impact is expected from adopting this rule. 
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Small Businesses 

No additional fiscal or economic impact is anticipated from adopting this revision to federal hazardous waste 
rules that are currently in effect in Oregon. 

Large Businesses 

No additional fiscal or economic impact is anticipated from adopting this revision to federal hazardous waste 
rules that are currently in effect in Oregon. 

Local Governments 

No direct fiscal and economic impact is expected from adopting this rule. 

State Agencies 

No direct fiscal and economic impact is expected from adopting this rule. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

3. Facilities generating petroleum refming wastes. 

a. Proposed rule: Excludes from hazardous waste regulations certain oil bearing hazardous 
secondary materials, petrochemical recovered oil and spent caustic solutions from petroleum 
refining processes when they are recycled. 

b. Proposed rule: Excludes catalyst support media from regulation when recycled. 

c. Proposed rule: Expands the headworks exemption to include waste generated during 
petroleum refming process (K169-Kl 72). 

General Public 

No direct fiscal and economic impact is expected from adopting this rule. 
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Small Businesses 

Potential economic and fiscal benefit is expected from adopting these rules because reusing secondary 
materials as primary materials may be less costly than disposing ofthem as wastes in a hazardous waste 
management facility. 

Large Businesses 

Potential economic and fiscal benefit is expected from adopting these rules because reusing secondary 
materials as primary materials may be less costly than disposing of them as wastes in a hazardous waste 
management facility. 

Local Governments 

No direct fiscal and economic impact is expected from adopting this rule. 

State Agencies 

No direct fiscal and economic impact is expected from adopting this rule. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

4. Facilities managing or burning fuel-like hazardous wastes. 

a. Proposed Rule: Excludes from the definition of solid waste fuels which would normally be 
a hazardous waste, but which are comparable to some currently used fossil fuels. 

General Public 

No direct fiscal and economic impact is expected from adopting this rule. 

Small Businesses 

Potential economic and fiscal benefit is expected from adopting this rule because reusing secondary 
materials as primary materials may be less costly than disposing of them as wastes in a hazardous waste 
management facility. 
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Large Busiuesses 

Potential economic and fiscal benefit is expected from adopting this rnle because reusing secondary 
materials as primary materials may be less costly than disposing of them as wastes in a hazardous waste 
management facility. 

Local Governments 

No additional or economic impact is anticipated from adopting this rnle. 

State Agencies 

No additional fiscal or economic impact is anticipated from adopting this mies. 

Housing Cost Impact Statement 

The Department has determined that the rnlemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

5. Facilities managing mineral processing wastes. 

1. Proposed Rule: Conditionally excludes from the definition of solid waste mineral 
processing waste that is recycled. 

General Public 

No direct fiscal and economic impact is expected from adopting this rnle. 

Small Businesses 

Potential economic and fiscal benefit is expected from adopting this rnle because reusing secondary 
materials as primary materials may be less costly than disposing of them as wastes in a hazardous waste 
management facility. 

Large Businesses 

Potential economic and fiscal benefit is expected from adopting this rnle because reusing secondary 
materials as primary materials may be less costly than disposing of them as wastes in a hazardous waste 
management facility. 
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Local Governments 

No additional or economic impact is anticipated from adopting this rule. 

State Agencies 

No additional fiscal or economic impact is anticipated from adopting this rules. 

Honsing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

Newly Listed Hazardous Waste 

1. Facilities manufacturing organobromine. 

a. Proposed rule: Lists certain wastes (Kl 40, U408) from organobromine production. 

General Public 

No direct fiscal and economic impact is expected from adopting this rule. 

Small Businesses 

No additional fiscal or economic impact is anticipated from adopting this rule because there are no 
organobromine producers in Oregon. 

Large Businesses 

No additional fiscal or economic impact is anticipated from adopting this rule because there are no 
organobromine producers in Oregon. 

Local Governments 

No direct fiscal and economic impact is expected from adopting this rule. 

State Agencies 

No direct fiscal and economic impact is expected from adopting this rule. 
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Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

2. Facilities generating petroleum refining wastes. 

a. Proposed rule: Lists four new wastes (Kl 69-Kl 72) generated during petroleum refining. 

General Public 

No direct fiscal and economic impact is expected from adopting this rule. 

Small Businesses 

No additional fiscal or economic impact is anticipated from adopting this rule because the rule is already in 
effect in Oregon. 

Large Businesses 

No additional fiscal or economic impact is anticipated from adopting this rule because the rule is already in 
effect in Oregon. 

Local Governments 

No direct fiscal and economic impact is expected from adopting this rule. 

Housing Cost Impact Statement 

The Department has determined that the rulemaking will have no effect on the cost of development of a 
6,000 square foot parcel and the construction of a 1,200 square foot detached single family dwelling on that 
parcel. 

Gcgjcll599 
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State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Rulemaking Proposal 
for 

Amending Oregon Hazardous Waste Administrative Rules 

Land Use Evaluation Statement 

1. Explain the purpose of the proposed rules. 

A. Amend Oregon Administrative Rules to permanently adopt new Land Disposal 
Restrictions' for spent hazardous waste potliner and to adopt a number of other federal hazardous 
waste regulations with amendments. 

The purpose of amending and adopting proposed changes to current federal hazardous 
waste rules is to largely maintain consistency and equivalency with the federal hazardous waste 
program and to implement that program in lieu ofEP A. 

2. Do the proposed rules affect existing rules, programs or activities that are considered land 
use programs in the DEQ State Agency Coordination (SAC) Program? 

YesX No __ 

a. If yes, identify existing program/rule/activity: 

The hazardous waste treatment, storage and disposal permit program has been identified as 
a program affecting land use. OAR 340-18-030. 

1 LDR standards are technology~based constituent concentration levels that must be met before a hazardous waste is disposed of 
in a hazardous waste landfill. 
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b. If yes, do the existing statewide goal compliance and local plan compatibility 
procedures adequately cover the proposed rules? 

Yes X No __ (see explanation below): 

The majority of the amendments address changes to the Land Disposal Restriction 
requirements for hazardous wastes. Amendments to incorporate changes to federal regulations 
affecting hazardous waste generators and treatment, storage and disposal facilities will be 
incorporated into permit criteria. Under current land use procedures, a Land Use Compatibility 
Statement is required of local government before a hazardous waste permit is issued. 

c. If no, apply the following criteria to the proposed rules. 

In the space below, state if the proposed rules are considered programs affecting land 
use. State the criteria and reasons for the determination. 

NIA 

3. If the proposed rules have been determined a land use program under 2. above, but are 
not subject to existing land use compliance and compatibility procedures, explain the new 
procedures the Department will use to ensure compliance and compatibility. 

NIA 

gement and Cleanup Division Intergovernmental 
Am nding Oregon Hazardous Waste Administrative Rules 
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Questions to be Answered to Reveal 
Potential Justification for Differing from Federal Requirements. 

1. Are there federal requirements that are applicable to this situation? If so, exactly what 
are they? 

All proposed changes except two are changes to the federal program that have been 
promulgated by the Environmental Protection Agency (EPA). The two changes to the 
federal program that the Department proposes to make affect the land application in 
Oregon of fertilizer that is manufactured from hazardous wastes. 

EPA's hazardous waste regulations (1) exempt from any land disposal restnct1on 
requirements1 K061 hazardous waste dust from electric arc furnaces when the dust is 
manufactured into fertilize?; and (2) apply previous, old land disposal restriction 
requirements to fertilizer~ that are produced from zinc-containing characteristic 
hazardous wastes. The Department proposes to reject both regulations for fertilizers 
made from zinc-containing hazardous wastes and proposes to apply current federal land 
disposal restriction standards to those waste-derived fertilizers when they are applied to 
Oregon land. 

2. Are the applicable federal requirements performance based, technology based, or both 
with the most stringent controlling? 

The proposed changes to current federal requirements are technology based. 

3. Do the applicable federal requirements specifically address the issues that are of 
concern in Oregon? Was data or information that would reasonably reflect Oregon's 
concern and situation considered in the federal process that established the federal 
requirements? 

1 Land Disposal Restrictions are concentration-based levels of hazardous constituents that must be met before a hazardous waste 
containing those constituents may be disposed of on land such as in a landfill. 

2 This exemption has been in effect since 1988. 
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Yes. The proposed changes to current federal requirements address the issues that are 
of concern in Oregon. All hazardous wastes should be required to meet appropriate 
land disposal restriction standards before being disposed on land, regardless of whether 
disposal occurs in a landfill or on land as a fertilizer. It is not known whether data or 
information specific to Oregon was considered in the establishment of the federal 
requirements. 

4. Will the proposed requirement improve the ability of the regulated community to 
comply in a more cost effective way by clarifying confusing or potentially conflicting 
requirements (within or cross-media), increasing certainty, or preventing or reducing the 
need for costly retrofit to meet more stringent requirements later? 

Yes. Some of the proposed changes clarify existing, confusing language, and some 
changes may be less prescriptive and onerous than the requirements being currently 
implemented in Oregon. For example, the changes to the regulations for recycling used 
printed circuit boards clarifies that boards can be recycled with minimum amounts of 
mercury; and the conditional exemption from the definition of hazardous wastes for 
certain wastes that are recycled is a reduction in regulations for parties that recycle those 
wastes. 

5. Is there a timing issue which might justify changing the time frame for implementation 
of federal requirements? 

No. 

6. Will the proposed requirement assist in establishing and maintaining a reasonable 
margin for accommodation of uncertainty and future growth? 

Yes. 

7. Does the proposed requirement establish or maintain reasonable equity in the 
requirements for various sources? (level the playing field) 

Yes, all affected parties that dispose of hazardous waste on Oregon land, either in 
landfills, or on the land as waste-derived fertilizers must comply with the same 
requirements. 

8. Would others face increased costs if a more stringent rule were not enacted? 
Attachment B .4 
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NIA 

9. Does the proposed requirement include procedural requirements, reporting or 
monitoring requirements that are different from applicable federal requirements? If so, 
Why? What is the "compelling reason" for different procedural, reporting or monitoring 
requirements? 

No. 

10. Is demonstrated technology available to comply with the proposed requirement? 

Yes. There is demonstrated technology available to manufacture zinc-containing 
fertilizers that contain fewer contaminants or less concentration of contaminants than 
previous technology that was used to manufacture zinc-containing hazardous waste 
derived fertilizers. 

11. Will the proposed requirement contribute to the prevention of pollution or address a 
potential problem and represent a more cost-effective environmental gain? 

Yes. The zinc-containing fertilizers derived from hazardous wastes will contain fewer 
hazardous constituents or will have reduced concentrations of hazardous contaminants. 
This in tum will reduce the volume of hazardous contaminants in the environment. 

Gcgjc11599 
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State of Oregon 
Department of Environmental Quality Memorandum 

Date: January 15, 1999 

To: Interested and Affected Public 

From: Anne Price, Manager, Hazardous Waste Policy and Program Development 

Subject: Hazardous Waste Rulemaking 

I. HAZARDOUS WASTE PROGRAM PROPOSED RULEMAKING PROCESS 

A. Subject 

Amend Oregon Administrative Rules to permanently adopt new Land Disposal 
Restrictions1 for spent hazardous waste potliner and to adopt a number of other federal 
hazardous waste regulations with amendments. Most federal hazardous waste rules 
published through October 9, 1998 that are proposed for adoption(!) establish or revise 
concentration levels for hazardous constituents when they are disposed, including 
constituents in soils contaminated by hazardous wastes; (2) conditionally exclude from 
most hazardous waste regulations certain hazardous wastes that are recycled; and (3) 
establish new hazardous wastes. Proposed amendments to the rules remove (!) an 
exemption from new land disposal restrictions for zinc-containing fertilizers made from 
characteristic hazardous wastes; and (2) an existing federal and state exemption from 
any land disposal restrictions for zinc-containing fertilizers made from K061 hazardous 
waste dust from steel production. Amending these rules will have the effect of 
applying new federal U.S. EPA land disposal restriction constituent concentration 
levels to hazardous constituents in these waste-derived fertilizers before they may be 
applied to Oregon land. 

With this rulemaking package, the Department has evaluated and made 
recommendations for adoption on all federal hazardous waste regulations promulgated 
by U.S. EPA as of October 9, 1998. 

The Department has statutory authority to address this issue under ORS 466.015, 
466.020, 466.025, 466.070, 466.075, 466.086, 466.095, and 466.100. 

B. What's in this Package? 

1 "LDR" standards are technology-based constituent concentration levels that must be met before a hazardous waste may be disposed of 
in a hazardous waste landfill. 
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Section II lists the rules the Department is proposing for adoption by the Environmental 
Quality Commission (EQC). The rules are arranged by three main issue categories and 
then by the category of facility potentially impacted. Section III contains more detailed 
information on the proposed rules. 
Attachments to this memorandum provide details on the proposal as follows: 

Attachment A The actual language of the proposed rule. 

Attachment B The official statement describing the fiscal and economic impact of the 
proposed rule. (Required by ORS 183.335). 

Attachment C A statement providing assurance that the proposed rules are consistent 
with statewide land use goals and compatible with local land use plans. 

Attachment D Questions to be Answered to Reveal Potential Justification for 
Differing from Federal Requirements. 

C. Rulemaking Process 

How was the rule developed? 

The Department held an information meeting on January 11, 1999 to hear comments 
and questions on the proposed rulemaking. Prior to this meeting, the Department 
mailed information on this rulemaking to approximately 1,900 parties, including 
hazardous waste treatment, storage, and disposal facilities; hazardous waste 
generators; fertilizer registrants; and parties interested in hazardous waste cleanups. 
This notice included the two known manufacturers of fertilizer using K061. Notice 
of this staff report will be sent to a similar group of interested parties. 

Public Hearing aud Comments Process Details 

The Department will conduct a public hearing on the proposed rule amendments at 
which comments will be accepted either orally or in writing. The hearing will be held 
as follows: 

Date: February 18, 1999 
Time: 1 :00 p.m. 
Place: Department of Environmental Quality 

Rm. 3A (third floor), 811 S.W. 6'h Avenue 
Portland OR 97204. 

Gary Calaba will be the Presiding Officer at the hearing. 

Deadline for written comments: 5:00 p.m., February 22, 1999. 
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Written comments can be presented at the hearing or to the Department any time 
prior to 5:00 p.m., February 22, 1999. Comments should be sent to: Department of 
Environmental Quality, Attn: Gary Calaba, 811 S. W. 6th A venue, Portland, Oregon 
97204; or calaba.gary.j@deg.state.or.us. 

No comments from any party can be accepted after the deadline for submission of 
comments has passed (ORS 183.335(13)). If you wish the Department to consider 
your comments in the development of these rules, you must submit them prior to the 
close of the comment period. The Department recommends that comments be 
submitted as early as possible to allow for adequate review and evaluation. 

What Happens After the Pnblic Comment Period Closes 

Following close of the public comment period, the Presiding Officer will prepare a 
report which summarizes the oral testimony presented and identifies written 
comments submitted. The Environmental Quality Commission (EQC) will receive a 
copy of the Presiding Officer's report. The public hearing will be tape recorded, but 
the tape will not be transcribed. 

The Department will then review and evaluate the rulemaking proposal in light of all 
information received during the comment period. Following the review, the 
Department may present the rules to the EQC as originally proposed in the staff 
report or with modifications made in response to public comments received. 

The EQC will consider the Department's recommendation for rule adoption at their 
March 19, 1999 meeting to be held in Portland, Oregon. 

You will be notified of the time and place for final EQC action if you present oral 
testimony at the hearing or submit written comment during the comment period. 
Otherwise, if you wish to be kept advised of this proceeding, you should request that 
your name be placed on the mailing list. 

Contact for More Information 

If you would like more information on this rulemaking proposal, or would like to 
be added to the mailing list, please contact: Gary Calaba at 503-229-6534; or 
calaba.gary.j@deq.state.or.us .. Documents relied upon in the development of this 
rulemaking proposal can be reviewed at the Department Headquarters office at 811 . 
S.W. 61

h Avenue, Portland, Oregon. Please contact Gary Calaba for times when the 
documents2 are available for review. 

2 Documents include Oregon Revised Statutes; federal and state hazardous waste regulations; federal statutes; federal EPA Stakeholder 
Meeting [Notes] on Hazardous Waste Derived Fertilizers; Federal Court rulings; and Washington State information on fertilizers. 
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This publication is available in alternate format (e.g., large print, Braille) upon 
request. Please contact DEQ Public Affairs at 503-229-5317 to request an alternate 
format. 

II. OVERVIEW OF PROPOSED RULES 

Listed below are the rules proposed for adoption and whom they will affect. Rules designated "not 
in effect (NIE)" are not in effect in Oregon until they are adopted. The remaining rules are currently 
in effect in Oregon, but implemented and overseen by U.S. EPA. The Department prefers to 
maintain its position as the primary implementing agency with respect to the hazardous waste 
program in the State of Oregon. 

These rules are arranged in three categories: 

(1) land disposal restriction standards; 
(2) exclusions from certain hazardous waste regulations; and 
(3) newly listed hazardous waste. 

Each of these categories, and the background, Oregon impact and Department recommendation, is 
covered more fully in Section Ill. 

Land Disposal Restriction Standards 

Land Disposal Restriction Standards must be met before hazardous wastes may be disposed of in a 
hazardous waste landfill or on land. The standards apply to 1he hazardous constituents found in the 
wastes and are based on best available technology. The standards may be either concentration-based or 
technology specific. The requirement for standards was mandated by Congress in 1984 to minimize the 
threat of hazardous constituents to human health and the enviromnent. Standards are achieved by either 
removing constituents from the wastes; rendering them immobile; or reducing their concentrations. 

A. Steel mills and other facilities producing zinc-containing hazardous wastes, 
manufacturers of fertilizers or soil amendments made from zinc-containing 
Toxicity Characteristic3 (TC) hazardous wastes or zinc-containing listed 
hazardous waste 4• 

1. Proposed Rule: Requires zinc-containing fertilizers made from TC 
characteristic hazardous wastes to meet new LDR standards before land 

3 "Toxicity Characteristic" hazardous wastes are hazardous because they exhibit measurable chemical and/or physical properties that 
threaten human health and the environment. (40 CPR§ 261.24) 

4 "Listed Hazardous Wastes" are hazardous because they contain hazardous contaminants produced from specific and non-specific 
sources that threaten human health and the environn1ent. (40 CFR Part 261, Subpart D) 

Attachment B.5 
Page 4 



Attachment B.5 
Supporting Procedural Documentation 
Cover Memorandum from Public Notice 
Amending Oregon Hazardous Waste Rules 
EQC Agenda Item E 
March 19, 1999 

application. 63 Federal Register (FR) 46332. NIE. 

2. Proposed Rule: Requires zinc-containing fertilizers made from K06 l listed 
hazardous waste (emission control dust from primary production of steel in 
electric arc furnaces) to meet new LDR standards before land application. 53 
FR31164. NIE. 

B. Primary mineral processors, chemical manufacturers, pharmaceutical 
producers, paint producers, motor vehicle parts manufacturers, blast furnaces, 
boilers, steel mills, metal plating, and aircraft parts and equipment 
manufacturers that are generators of Toxicity Characteristic (TC) metal 
hazardous wastes (D004-D011), other characteristic wastes (D001-D003 and 
D012 -D043) when subject to UTS, characteristic mineral processing wastes, or 
any hazardous waste required to meet the LDR treatment standards for 
antimony, barium, beryllium, cadmium, chromium, lead, nickel, selenium, 
silver, thallium, vanadium, or zinc. 

1. Proposed Rule: Revises Universal Treatment Standard5 (UTS) levels for 12 
nonwastewater treatment standards for metal-bearing listed or characteristic 
hazardous wastes. 63 FR 28556. 

2. Proposed Rule: Requires UTS levels to be met for all known Underlying 
Hazardous Constituents6 (UHCs) in Toxicity Characteristic (TC) metallic 
wastes. 63 FR 28556. 

3. Proposed Rule: Establishes LDR treatment standards for characteristic mineral 
processing wastes, including manufactured gas plant wastes. 63 FR 28556. 

4. Proposed Rule: Clarifies LDR applicability to boiler cleanout wastewater. 63 
FR28556. 

C. Private or public parties cleaning up soil contaminated by hazardous waste. 

1. Proposed Rule: Establishes alternative LDR treatment standards for soils 
contaminated by hazardous waste. 63 FR 28556. NIE. 

D. Facilities melting lead recovered primarily from lead-battery reclamation. 

5 "Universal Treatment Standards" (UTS) are universal concentration limits for constituents of concern regardless of the waste in which 
they are found. 

6 "Underlying Hazardous Constituents" (UHCs) are constituents listed in the UTS table which can reasonably be expected to be present 
in wastes at concentrations above the UTS treatment levels. 
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1. Proposed Rule: Extends the LDR compliance date for characteristic slags 
generated from thermal recovery oflead by secondary lead smelters. 63 FR 
48124. 

2. Proposed Rule: Requires slag from lead smelting operations to meet LDR 
standards before being land disposed. 63 FR 48124. 

E. Manufacturers of carbamate. 

1. Proposed Rule: Revises the LDRs for seven listed hazardous wastes from 
carbamate production and amends previous regulations. 63 FR 47409. 

F. Primary aluminum reduction facilities. 

1. Proposed Rule: Adopts permanently the adopted temporary LDR standards for 
spent potliners (K088) from primary aluminum reduction. 63 FR 51254. 

G. Petroleum refining facilities. 

1. Proposed Rule: Applies waste-specific (K169-Kl 72) land disposal 
restriction standards to four newly listed petroleum refining wastes. 63 FR 
24596. 

H. Facilities manufacturing organobromine. 

1. Proposed Rule: Revises the LDRs for certain wastes from organobromine 
production and establishes LDR standards for those wastes. 63 FR 35147. 

Exclusion from Certain Hazardous Waste Regulations 

Under certain conditions, usually predicated on what a hazardous waste is and how it is being 
managed, EPA will exclude a waste from some or all hazardous waste regulations. The most 
common example of this is when a waste is excluded from hazardous waste regulations because it is 
being regulated under another set of environmental controls, such as when a hazardous waste is 
discharged to a sewage treatment plant. In this example, the hazardous waste becomes regulated by 
water quality standards because the sewage treatment plant discharges treated wastewater (hazardous 
wastes) to a waterway and will need to comply with water quality standards. Another example of 
how EPA excludes hazardous wastes from regulation, is the exclusion from regulation of wastes that 
are recycled by being used as ingredients to make salable products, or are themselves product-like, or 
when the recycling process poses little or no threat to human health or the environment. Many of the 
following proposed regulations exclude wastes from most or all hazardous regulations because of 
what the wastes are and how they are being recycled. 
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A. Facilities that generate and recycle drippage and wastewaters on-site from 
water-borne wood preservation operation. 

1. Proposed Rule: Conditionally excludes from the definition of solid waste 
recycled wastewater and spent formulation from water-borne wood 
preservation processes. 63 FR 28556. NIE. 

B. Facilities that recycle printed circuit boards. 

1. Proposed Rule: Clarifies the exclusion from RCRA regulation of whole printed 
circuit boards that are recycled. 63 FR 28556. NIE. 

C. Pulp and integrated mills that manufacture pulp and paper/ 
paperboard; chemically pulp wood fiber using kraft , sulfite, soda, or semi
chemical methods to bleach wood; pulp secondary fiber, pulp nonwood fiber; 
and mechanically pulp wood fiber. 

1. Proposed Rule: Exempts from RCRA regulation condensates derived from 
steam stripping overhead condensate wastes and then burning the 
characteristic hazardous waste gases in industrial boilers and furnaces. 63 FR 
18504. NIE. 

D. Facilities managing used oil. 

1. Proposed Rule: Clarifies release requirements for used oil generators, 
transporters, processors, rerefiners, burners and marketers apply in states not 
authorized for the base RCRA program; amends three incorrect references to the 
pre-1992 used oil specifications managed under 40 CFR 279. 63 FR 24963 and 
63 FR 37780. NIE. 

E. Facilities generating petroleum refining wastes. 

1. Proposed Rule: Excludes from hazardous waste regulations certain oil-bearing 
hazardous secondary materials, petrochemical recovered oil, and spent 
caustic solutions from petroleum refining processes when they are recycled. 
63 FR 42110. NIE. 

2. Proposed Rule: Excludes catalyst support media from regulation when recycled. 
63 FR42110. NIE 

3. Proposed Rule: Expands the headworks exemption to include waste generated 
during petroleum refining process (K169-Kl 72). 63 FR 42110. NIE. 
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F. Facilities managing or burning fuel-like hazardous wastes. 

I.Proposed Rule: Excludes from the definition of solid waste fuels which would 
normally be a hazardous waste, but which are comparable to some currently used 
fossil fuels. 63 FR 33782. NIE. 

G. Facilities managing mineral processing wastes. 

1. Proposed Rule: Conditionally excludes from the definition of solid waste 
mineral processing waste that is recycled. 63 FR 28556. NIE. 

Newly Listed Hazardous Wastes 

One way in which wastes become identified as being "hazardous" is when U.S. EPA adds them to an 
existing listing of hazardous wastes. The listing decision is based on the degree of hazard wastes 
poses to human health and the environment if not managed properly. EPA collects data on a waste 
and evaluates the information to determine whether or not the waste is a threat to human health and 
the environment if it is not managed properly. If the waste is a threat, then EPA will list the waste as 
hazardous. After a waste is listed, EPA requires responsible parties to manage the waste according 
to the hazardous waste regulations. 

A. Facilities manufacturing organobromine. 

1. Proposed Rule: Lists certain wastes (K140, U408) from organobromine 
production and establishes LDR standards for those wastes. 63 FR 24596. 

B. Facilities generating petroleum refining wastes. 

1. Proposed Rule: Lists new wastes (K169-Kl 72) generated during petroleum 
refining. 63 FR 56709. 

III. PROPOSED RULE DESCRIPTION 

The Department usually adopts federal U.S. EPA hazardous waste regulations by reference 
without providing as much detail as is included in this package. However, federal rules are 
becoming more complex, with less stringent and more stringent requirements intertwined in 
one rule. The Department has attempted to clarify the impact these rules will have by 
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grouping them by issue and then by the category of facility affected. Then, for each rule, the 
Department has provided the rule background, the projected Oregon impact and the 
Department's recommendation. 

Overall, the Department is proposing to adopt all but one of the federal hazardous waste 
regulations promulgated by U.S. EPA from April 30, 1998 through October 9, 1998. The 
rules proposed for adoption include those that are already in effect in Oregon through federal 
implementation and oversight. Adoption of these rules will ensure that the Department 
remains the primary implementing agency in the State. Also proposed for adoption are a 
number of rules (denoted by "NIE" - not in effect) that provide midcourse corrections to or 
are considered to be less stringent than the current hazardous waste regulations. These rules 
will allow for greater flexibility or provide increased clarity in key areas, such as hazardous 
waste recycling. 

The one federal rule (see LDR Rule A(l) below) the Department is not proposing to adopt 
would have continued to treat zinc-containing characteristic hazardous wastes that are used 
to manufacture fertilizer differently from all other recycled wastes. In addition, to ensure 
consistency among all hazardous wastes recycled into fertilizers, the Department is 
proposing to remove an existing regulatory exemption for K061 (zinc-containing baghouse 
dust from primary steel production) that only that waste stream had available. (See LDR 
Rule A(2) below.) 

Land Disposal Restriction Standards 

A. Steel mills and other facilities producing zinc-containing hazardous wastes, manufacturers 
of fertilizers or soil amendments made from zinc-containing Toxicity Characteristic10 (TC) 
hazardous wastes or zinc-containing listed hazardous waste11

• 

1. Proposed Rule: Requires zinc-containing fertilizers made from TC characteristic 
hazardous wastes to meet new LDR standards before land application. 63 Federal 
Register FR 46332. NIE. 

a. Background: 

On May 26, 1998, EPA published an amendment to the Land Disposal Restriction (LDR) 
treatment standards for metal-bearing hazardous wastes that exhibit the characteristic of 
toxicity (TC). The EPA rule stays application of the required land disposal restriction 

10 "Toxicity Characteristic" hazardous wastes are hazardous because they exhibit measurable chemical and/or physical propc11ies that 
threaten human health and the environment. (40 CFR § 261.24) 

11 "Listed Hazardous Wastes" are hazardous because they contain hazardous contaminants produced from specific and non-specific 
sources that threaten human health and the environment. (40 CFR Part 261, Subpart D) 
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standards for characteristic zinc-containing hazardous waste that is made into fertilizer. EPA 
issued the amendment because they are evaluating the overarching issue of how LDRs 
should apply to hazardous waste derived fertilizers. 

The Department believes the Phase IV land disposal restriction standards should apply to 
characteristic hazardous wastes when they are used in the manufacture of fertilizer (the 
standards apply to the fertilizer product). These characteristic hazardous waste-derived 
fertilizers may contain concentrations of toxic substances, such as lead, cadmium, arsenic, 
and chromium, which do not contribute to the nutritive value of the fertilizer. Applying the 
Phase IV LDR standards to these fertilizers levels the regulatory playing field. All other 
hazardous wastes (LDR rule A(2) would be the exception if not adopted), including those 
used in fertilizer must meet the LDRs before being land applied through a use constituting 
disposal. The metal-bearing hazardous waste fertilizers largely affected by this rule are made 
from brass dust and tire ash, both zinc-containing and both TC hazardous wastes. 

b. Oregon Impact: 

Not adopting the federal stay of the LDRs for zinc containing hazardous waste fertilizers 
affects Oregon in two ways: 

• Zinc-containing TC hazardous waste derived fertilizers will need to meet the lower Phase 
IV concentrations levels for toxic, non-nutritive constituents, than previously required. 
The economic impact to farmers in Oregon should be minimal because there are other 
sources of zinc-containing fertilizers that are not derived from TC hazardous wastes or 
that may meet the standards. The longer term environmental impact to farmers could be 
great if fields receive a reduced loading of non-nutritive hazardous ingredients. 

• Manufacturers marketing the TC hazardous waste-derived zinc fertilizer products to 
Oregon distributors or users will need to ensure that those fertilizers meet the new LDR 
standards before being used in Oregon. There are two known manufacturers of zinc 
containing hazardous waste fertilizer; one in Washington State, one in Illinois. Both 
have been notified of this rulemaking. 

c. Department Recommendation: 

The Department proposes not to adopt the stay. The Department believes that all hazardous 
waste derived fertilizers should meet applicable land disposal restriction levels for 
constituents of concern. The LDR constituent levels the stay would cause to remain in effect 
are different (some are less stringent) than the Phase IV levels that other, non-zinc, 
characteristic derived fertilizers need to meet. It does not make sense for the non-nutritive 
toxic constituent concentration levels in one fertilizer made from one metal-bearing 
characteristic hazardous waste to meet standards that are different than the constituent 
concentration levels in another fertilizer made from a different metal-bearing hazardous 
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waste. The Department cannot justify two sets of different standards and believes, instead, 
that all TC metal-bearing hazardous waste derived fertilizers should meet the same standards 
before being applied to land, regardless of whether they contain zinc. 

2. Proposed Rule: Requires zinc-containing fertilizers made from K061 listed 
hazardous waste (emission control dust from primary production of steel in electric 
arc furnaces) to meet new LDR standards before land application. 53 FR 31164. 
NIE. 

a. Background: 

Currently, federal and state regulations do not require application of the LDR constituent 
concentration levels to zinc-containing fertilizers made from the listed hazardous waste 
K061, baghouse dust, that is applied to Oregon land. K061 is the baghouse dust that is 
generated during primary steel production. This exclusion was promulgated by EPA in 1988 
and was adopted by the Department. The prevailing federal view at the time was that there 
was no significant difference between K061-derived fertilizer and other zinc-containing 
fertilizers made from naturally occurring materials. We now believe that there is a difference 
that the regulations should reflect. 

Historically, K061 hazardous waste baghouse dust has been made into zinc-containing 
micronutrient fertilizer in Washington State. Zinc is a valuable nutrient for plants, 
particularly row crops, such as potatoes. When soils do not contain enough zinc, Oregon 
farmers apply zinc-containing fertilizers. A substantial proportion of zinc fertilizers are 
made from baghouse dust. These fertilizers may contain high concentrations of non-nutritive 
constituents such as heavy metals (9,490 ppm lead12

). Other feedstocks (refined zinc ores; 
galvanizing fines) are available sources of zinc and are less likely to contain high 
concentrations of non-nutritive ingredients. 

There are two manufacturers in the country that produce fertilizers from K061 hazardous 
waste: one facility in Illinois, and one in Washington State. The state of Washington 
recently adopted regulations that require hazardous waste derived fertilizers including K061 
to meet new fertilizer standards. The facility in Washington State is currently modifying its 
K06 l fertilizer manufacturing processes to meet Washington State's fertilizer standards. 
These standards limited the production and use ofK061 derived fertilizers in Washington 
State, because toxic constituents in the fertilizer failed to meet the State's fertilizer laws. The 
facility in Illinois still manufactures a K061-derived fertilizer that does not meet Washington 
State's new standards. In addition to containing non-nutritive heavy metals, those fertilizers 

12 Commercial Fertilizer, Frit F-4200, Fact Sheet, 1998 Washington State Fertilizer and Soil Studies. This fertilizer is not registered 
for use in Washington State. 
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contain the highest concentration of dioxin measured to-date by Washington State 
environmental personnel. Those fertilizers are in use in Oregon. 

For the reasons stated above (and in LDR Rule A(l )), the Department proposes to delete the 
current federal and Oregon LDR exclusion for K061 baghouse dust from primary steel 
production when used as a zinc micronutrient fertilizer and applied to land. 

b. Oregon Impact: 

Taking this action affects Oregon in two ways: 

• Deleting the exclusion imposes, for the first time, the land disposal restriction 
constituent concentration levels on 12 non-nutritive metal constituents found in K061 
derived fertilizers that are applied to Oregon land. 

• The manufacturers marketing, to fertilizer distributors or users, any K061 baghouse dust 
derived fertilizers, regardless of the K06l's origin, must ensure that those fertilizers 
meet those LDR s.tandards before being applied to Oregon land. 

c. Department Recommendation: 

The Department recommends removal of the existing exclusion from the land disposal 
restrictions for K06 l hazardous waste derived fertilizer. All hazardous wastes, whether 
they are listed or characteristic hazardous wastes, that are made into fertilizers should meet 
applicable LDR standards before they are applied to land. There should be no exceptions. 
The land disposal restriction standards were developed to minimize threats to human health 
and the environment from hazardous waste constituents leaching from regulated landfills. 
Environmental planners realized that hazardous constituents were being concentrated in 
confined spaces and would eventually leak from landfills, and the hazardous constituents in 
the leachate would be at high concentration. To reduce the impact of the leachate on the 
environment, the LDR standards, with their low constituent concentration levels, were 
developed. Those same concentration restrictions should apply to hazardous waste 
fertilizers before they are applied to land. All other hazardous wastes that are recycled and 
will be applied to the land must meet the LDRs. This rule levels the playing field for all 
wastes. 

B. Primary mineral processors, chemical manufacturers, pharmaceutical producers, paint 
producers, motor vehicle parts manufacturers, blast furnaces, boilers, steel mills, metal 
plating, and aircraft parts and equipment manufacturers that are generators of Toxicity 
Characteristic (TC) metal hazardous wastes (D004-D011), other characteristic wastes 
(D001-D003 and D012 -D043) when subject to UTS, characteristic mineral processing 
wastes, or any hazardous waste required to meet the LDR treatment standards for 
antimony, barium, beryllium, cadmium, chromium, lead, nickel, selenium, silver, thallium, 
vanadium, or zinc. 
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1. Proposed Rule: Revises Universal Treatment Standard13 (UTS) levels for 12 
nonwastewater treatment standards for metal-bearing listed or characteristic hazardous 
wastes. 63 FR 28556. 

a. Background: 

The federal rules require D004-DO 11 characteristic metal hazardous wastes and other metal 
bearing characteristic wastes, D001-D003 and D012-D043, when their treatment standards 
include meeting the UTS, to meet UTS levels in nonwastewater before the wastes may be 
land disposed. This new rule changes 12 metal UTS levels previously established under 
Phase II and III rules. The new UTS levels for five metals (antimony, cadmium (D006), 
chromium (D007), silver (DOI I) and zinc) are lower (more stringent) than previous 
standards; and the UTS levels for seven metals (barium (D005), beryllium, lead (D008), 
nickel, selenium, thallium, and vanadium) are higher (less stringent) than previous standards. 
EPA revised the numerical standards for the 12 metals, because new data became available 
on which to base more accurate standards. 

b. Oregon Impact: 

Hazardous waste generators and treatment, storage and disposal facilities managing D004-
DO 11 characteristic or listed metal wastes, or other characteristic wastes containing metals, 
and required to meet UTS, need to meet LDR requirements before disposing of the wastes on 
land. Generators need to notify the management facility that their wastes either meet or do 
not meet the standards. If they meet the standards, the generator must certify that they do 
and maintain all notifications on-site for three years. EPA states that the overall impact from 
revising the UTS levels for the 12 metals is neither more nor less stringent, even though 
some concentration levels are clearly lower and some are higher than previous standards for 
those metals. 

c. Department Recommendation: 

Adopt both the lower and higher UTS standards for any characteristic wastes containing the 
12 metals because that will eliminate competing federal and state concentration level 
requirements for those metals. 

2. Proposed Rule: Requires UTS levels to be met for all known Underlying Hazardous 
Constituents14 ("UHC") in Toxicity Characteristic (TC) metallic wastes. 63 FR 

28556. 

13 "Universal Treat1nent Standards" are universal concentration limits for constituents of concern regardless of the waste in which they 
are found. 

14 "UHCs (Underlying Hazardous Constituents)" are toxic constituents listed in the UTS table which can reasonably be expected to be 
present at the point of generation at a concentration above the constituent-specific UTS treahnent standard. 
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a. Background: 

The Phase IV LDR rule requires that all reasonably known UH Cs in TC metal wastes that are 
listed in the UTS table be treated before the wastes are land disposed. This rule makes it 
clear that certain metallic wastes, including toxic characteristic ("TC") metal wastes (see 
LDR rule B(3)), when rendered nonhazardous and subsequently managed in Clean Water Act 
("CW A") systems, are not subject to RCRA treatment standards. Also, TC wastes D004-
DO 11, may be diluted such that they no longer exhibit a characteristic and then may be 
managed in CW A systems without meeting LDR standards. 

b. Oregon Impact: 

The new standards are already in effect in Oregon under EP A's oversight. Generators and 
TSDs will need to meet the new mandatory UTS standards before their metal-bearing listed 
or characteristic hazardous wastes may be land disposed. 

c. Department Recommendation: 

Adopt the new rule to maintain consistency with the federal program and to maintain the 
state as the primary implementing agency. 

3. Proposed Rule: Establishes LDR treatment standards for characteristic mineral 
processing wastes, including manufactured gas plant wastes. 63 FR 28556. 

a. Background: 

Prior to this federal rule, Oregon's more stringent program already regulated all hazardous 
mineral processing wastes15

, including the 20 U.S. EPA exempted Bevill mineral processing 
wastes. However, under Oregon's rules the federal LDRs did not apply. EPA is now 
choosing to regulate all generators and mineral processing facilities if their newly identified 
mineral processing wastes are hazardous and are not one of the 20 Bevill exempted wastes. 
EPA's Phase N rule requires that newly identified mineral processing hazardous wastes 
comply with LDR standards. The newly identified mineral processing hazardous wastes 
must meet UTS for all known UH Cs before they may be disposed in a hazardous waste 
landfill. 

b. Oregon Impact: 

15 Mineral processing wastes are any wastes that are de1ived from processes that make available for use a desired n1ineral and which are 
regulated as hazardous wastes if they fail any characteristic. 
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Facilities generating mineral processing wastes, including the 20 Bevill wastes, that are 
hazardous, will need to make certain that those wastes meet applicable LDR standards and 
meet UTS for any UH Cs reasonably expected to be in the wastes before the wastes are 
disposed in a hazardous wastes landfill. 

In addition, there are five cleanup sites in Oregon where debris and soils contain 
manufactured gas plant wastes. Manufactured gas plant wastes is considered by EPA as a 
subset of mineral processing wastes. Therefore, if manufactured gas plant wastes are 
hazardous, then the rules require that the wastes meet the applicable LDR standards and UTS 
for any UHCs before the wastes are disposed in a hazardous waste landfill. 

c. Department Recommendation: 

Adopt the federal LDR standards for hazardous mineral processing waste that is disposed, 
and maintain Oregon's more stringent regulation of the 20 Bevill exempt wastes. 16 

4. Proposed Rule: Clarifies LDR applicability to boiler cleanout wastewater. 63 FR 
28556. 

a. Background: 

The rule clarifies that boiler cleanout washwater at power plants often is hazardous (D002, 
D007 and D008) and that the point of determination is after the entire volume ofwashwater 
has been captured in a single, dedicated tank system, or in temporary tanks. If the 
accumulated wastewater continues to exhibit any characteristic, then the wastewater is 
subject to LDR ifland disposal is an option. 

b. Oregon Impact: 

This federal rule is already in effect in Oregon through federal EPA oversight. Adopting this 
rule will make the Oregon requirement program consistent with EPA and will maintain the 
state as the primary implementing agency. This rule affects power plants, such as the PGE 
plant in Boardman, Oregon. 

c. Department Recommendation: 

Adopt the federal rule clarification to maintain consistency with the federal program and to 
maintain the state as the primary implementing agency. 

C. Private or public parties cleaning up soil contaminated by hazardous waste. 

16 See Attachment A, proposed changes to OAR 340-101-0004. 
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1. Proposed Rule: Establishes alternative LDR treatment standards for soils contaminated 
by hazardous waste. 63 FR 28556. NIE. 

a. Background: 

Generators and treaters of any soil contaminated by hazardous waste will now have more 
options to choose from to meet LDR standards for the listed or characteristic hazardous 
wastes that those soils contain. EPA established the rule to hasten cleanups, to encourage 
cleanups based on treatment and removal of wastes and to provide flexibility in remediating 
low levels of hazardous waste contamination in soil. Generators may meet: 

1. Current LDR standards in 40 CFR Part 268.40 for hazardous characteristic or listed 
wastes; or 

2. Obtain a treatability variance under 40 CFR 268.44(h); or 
3. Meet new alternative treatment standards in 40 CFR 268.49. 

This new rule offers alternative treatment standards for all known, likely occurring 
underlying hazardous constituents ("UHCs") listed in the universal treatment standards 
("UTS ") for characteristic and listed hazardous wastes. Characteristic wastes already need to 
meet levels for UHCs under the existing LDR requirements, although the UTS levels are less 
rigorous than the new levels. For soils containing listed wastes, however, requiring any 
known UH Cs to meet UTS is a new, because EPA currently only requires treatment of the 
UHC constituents that make a listed waste hazardous. The number of the constituents to be 
treated can be considerably fewer than if any other known constituents among the 
approximate 250 UHCs are found in the soils. 

For either characteristic or listed wastes in soils, and using the alternative treatment 
standards, treaters have the option ofreducing the concentration ofUTS hazardous 
constituents by 90%, with treatment of any given constituent capped at ten times the UTS 
level ("lOxUTS"). Compliance with the standards is based on grab, not composite samples. 
Chemical analysis of contaminated soils for all UH Cs is not necessary. Process knowledge 
may be used to identify those UHC constituents reasonably likely to be present at levels 
above lOxUTS. 

Soil containing characteristic hazardous waste that has had the characteristic removed and is 
therefore no longer a hazardous waste, may be disposed in a subtitle D facility after meeting 
applicable LDR standards for all UHCs reasonably expected to be found in the soil. The new 
rules require generators and treaters of soils that contained listed hazardous wastes, but no 
longer contain the wastes because of a "contained-in" determination by DEQ, and have 
disposed of the soil in a Subtitle D facility, to maintain a notice of that determination and all 
supporting information on file for three years. 

The new rules also allow a site-specific risk-based soil analysis instead of treating soils 
containing UTS to 90% of the UTS constituent concentrations, or ten times UTS ( 10 X UTS) 
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concentrations, whichever concentrations are greater. This "treatability variance" may be 
used when risk-based treatment levels numerically higher than the technology-based UTS 
standards can be shown to meet the minimized threat standards in RCRA. The analysis to 
determine if the standards are met must include both short and long-term threats to human 
health and the environment, as well as uncertainties associated with land disposal. However, 
the analysis may not consider engineered structures such as liners, caps, slurry walls or other 
post-disposal practices to meet the minimized threat level. 

b. Oregon Impact: 

Most cleanup in Oregon is being completed under the State Cleanup Rules. The cleanup 
program has indicated that the alternative LDR treatment standards may provide more 
flexibility when cleaning up soils contaminated by hazardous waste. 

c. Department Recommendation: 

Adopt the new alternative LDR cleanup standards. 

D. Facilities melting lead recovered primarily from lead-battery reclamation. 

1. Proposed Rule: Extends the LDR compliance date for characteristic slags generated 
from thermal recovery oflead by secondary lead smelters. 63 FR 48124. 

a. Background: 

This EPA rule extended the compliance date until November 26, 1998 for a limited portion 
of the Phase IV Final Rule (63 FR 28556). The Phase IV Final Rule amended the LDR 
treatment standards for metal-bearing hazardous wastes exhibiting the toxicity characteristic. 
This action extended the date for'treatment standards only for secondary lead slags exhibiting 
the toxicity characteristic for one or more metals that are generated from thermal recovery of 
lead-bearing wastes (principally batteries). EPA delayed this date because of a possible 
temporary shortage of treatment capacity for these particular wastes. The stay expired on 
November 26, 1998, and the new LDR standards now apply to the metals in slag. 

b. Oregon Impact: 

There are no battery lead smelters operating in Oregon, but there are closed lead 
smelters undergoing cleanup that would be subject to the new standards. 

c. Department Recommendation: 

To remain consistent with the federal program, the Department should adopt the stay. In 
effect, this means that during the time period when the stay was operative, the new Phase IV 
LDR standards did not apply to TC metal bearing slags. If a Department enforcement action 
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should occur at an impacted facility, this rule would ensure that the facility would be treated 
consistently with the federal rules in effect at the time. 

2. Proposed Rule: Requires slag from lead smelting operations to meet LDR standards 
before being land disposed. 63 FR 48124. 

a. Background: 

Tue federal rule requires lead slag residues that exhibit a toxicity characteristic (TC) after 
recovery of the lead to be treated again for lead and any other UHC before being land 
disposed. (Under previous rules, slag from resmelting lead that was recovered from batteries 
could be land disposed at a hazardous waste landfill.) Tue rule also prohibits iron filings 
from being used to stabilize lead-containing wastes because the filings only temporarily 
stabilize the metals in the slag and will eventually oxidize (rust) and allow the metals to 
leach out of the slag waste. 

b. Oregon Impact: 

No lead smelters operate in Oregon; however, the standards would still need to be met before 
slag that is no longer a hazardous waste may be disposed in a solid waste landfill in Oregon. 
In addition, adding iron filings in the form of fines, or dust to lead-containing hazardous 
wastes is impermissible dilution and therefore, prohibited. 

c. Department Recommendation: 

Adopt the new rule to remain consistent with the federal program and to maintain the state as 
the primary implementing agency. 

E. Manufacturers of carbamate. 

1. Proposed Rule: Revises the LDRs for seven listed hazardous wastes from carbamate 
production and amends previous regulations. 63 FR 47409. 

a. Background: 

This federal rule revises the waste treatment standards applicable to 40 waste constituents 
associated with the production of carbamates. The rule establishes revised LDR standards 
for seven specific carbamate waste constituents (bendiocarb phenol; diethylene glycol; 
dicarbamate; dimetilan; formparanate; isolan; and tirpate) for which there are no available 
analytical reference standards. The revised LDR standards for the seven hazardous waste 
constituents are effective immediately. The temporary alternative treatment standards 
previously in effect, which expired on August 26, 1998, are the standards and are extended 
indefinitely. This rule also deletes the LDR standard for one additional constituent ( o-
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phenylenediamine) for which available analytical methods do not achieve reliable 
measurements. 

This rule also deletes these eight (bendiocarb phenol; diethylene glycol; dicarbamate; 
dimetilan; f01mparanate; isolan; and tirpate; and o-phenylenediamine) affected carbamate 
waste constituents as underlying hazardous constituents. 

Lastly the rule extends for an additional six months (until March 4, 1999), the temporary 
alternative treatment standards for 32 other carbamate waste constituents whose LDR 
standards had expired on August 26, 199S. 

b. Oregon Impact: 

There are no carbamate manufacturers in Oregon. However, regulatory application of the 
LDR standards clarifies requirements for TSDs and solid waste landfills in Oregon because 
the carbamate wastes must meet applicable standards before disposal in a landfill. One solid 
waste landfill recently contacted the Department about receiving carbamate wastes from out 
of state. 

c. Department Recommendation: 

Adopt the rule to remain consistent with the federal program. 

F. Primary aluminum reduction facilities. 

1. Proposed Rule: Permanently adopts temporarily adopted LDR standards for spent 
potliners (KOSS) from primary aluminum reduction. 63 FR 51254. 

a. Background: 

This federal rule establishes interim replacement LDR standards for spent potliners from 
primary aluminum reduction (EPA hazardous waste KOSS) under EPA's Land Disposal 
Restriction program. Prior to this new federal rule, spent potliners were prohibited from land 
disposal unless constituents were treated in compliance with certain numerical standards. 
Those standards were flawed. The newly promulgated and replacement standards will be in 
place until EPA has fully reviewed all information on all treatment processes which may 
serve as a basis for a more permanent revised standard. In addition, this rule extends the 
KOSS national capacity variance until September 21, l 99S. 

b. Oregon Impact: 

The rules are already in effect in Oregon. In October 199S, the EQC adopted temporarily this 
rule that established new hazardous constituent treatment standards for spent potliner from 
primary aluminum reduction. The justification for the Department's temporary rulemaking was 
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that failure to immediately adopt the U.S. EPA's new LDR treatment standards for spent 
potliner (K088) and to repeal the existing state-adopted LDR treatment standards for spent 
potliner would seriously prejudice the public interest and the interests ofK088 generators, 
facilities managing K088, the Department and U.S. EPA. Serious prejudice to interested 
parties would result due to the conflict between the existing state-adopted treatment standards 
and the new treatment standards U.S. EPA had adopted to address test method deficiencies 
found by the U.S. Court of Appeals for the District of Columbia. 

c. Department Recommendation: 

Permanently adopt the LDR standards for K088 potliner to make the Department's program 
consistent with the federal program. The temporary rules must be permanently adopted 
within 180 days of their enactment. 

G. Petroleum refining facilities. 

1. Proposed Rule: Applies waste-specific (K169-Kl 72) land disposal restriction standards 
to four newly listed petroleum refining wastes. 63 FR 24596. 

a. Background: 

This rule establishes LDR treatment standards for 4 newly listed hazardous wastes (Kl 69-
Kl 72) generated by petroleum refining facilities (see rule Newly Listed Hazardous Wastes 
rule, B(l) below). 

b. Oregon hnpact 

There is one facility in Oregon that may be affected by this rule proposal. The facility is an 
asphalt manufacturing plant that uses partially refined crude oil as feedstock and in the past 
(1995 and 1996) reported generating listed petroleum refining wastes. It is unknown if this 
facility will be generating any of the newly listed wastes. Wastes generated at the asphalt 
manufacturing facility may be impacted by the new listings. 

c. Department Recommendation 

Adopt the new rule to maintain consistency with the federal program and maintain the state 
as the primary implementing agency. 

H. Facilities manufacturing organobromine. 

1. Proposed Rule: Revises and establishes the LDRs for certain wastes from 
organobromine production. 63 FR 35147. 

a. Background: 
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This federal rule modifies the land disposal treatment standards for hazardous waste in 40 
CFR part 268 to include new organobromine production wastes (see rule Newly Listed 
Hazardous Wastes rule, A(!) below). 63 FR 35147. 

b. Oregon Impact: 

There are no organobromine production facilities in Oregon. However, any production 
wastes that would be disposed in a hazardous waste landfill in Oregon must meet these new 
standards. 

c. Department Recommendation 

Adopt the new rule to maintain consistency with the federal program and maintain the state 
as the primary implementing agency. 

Exclnsion from Certain Hazardous Waste Regulations 

A. Facilities that generate and recycle drippage and wastewaters on-site from water-borne 
wood preservation operation. 

1. Proposed Rule: Conditionally excludes from the definition of solid waste recycled 
wastewater and spent formulation from water-borne wood preservation processes. 63 FR 
28556. NIE. 

a. Backgronnd: 

The rule conditionally excludes from the definition of solid waste17 water-borne fungicides at 
wood preservation facilities that produce F032, F034 and F035 wastewater containing the 
water-borne fungicides and spent formulation that are reclaimed and then reused to treat 
wood. The rule emphasizes that the conditional exclusion only covers plants using water
borne fungicides. The exclusion from the definition of solid waste for recycled materials is 
conditional. Under the exclusion, wastewaters and spent solutions: 

1. Used on site for their original intended purposes (to treat wood); 
2. Managed to prevent releases; 
3. Managed in any unit(s) that come in contact with the wastewaters or spent solutions; 
4. Managed in unit(s) that are designed such that they can be inspected; and 

17 Excluding a waste from the definition of solid waste renders it a non-hazardous waste. In this instance, the exclusion depends on 

whether or not certain conditions are being met. Violation of those conditions would re-instate the hazardous waste definition on the 
waste. 
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5. Managed on drip pads that meet 40 CFR Part 265, Subpart W standards regardless of 
whether the plant meets CEG status as a result of the exclusion (recycled wastewater 
need not be counted to determine generator status) 

In addition, a one-time notification must be submitted to the Department by the plant that 
intends to use the exclusion. If any condition of the exclusion ·is violated, it is not available 
for subsequently generated wastewaters and spent solutions until the department is notified 
and it determines that the plant has returned to compliance. For example, spills will result in 
loss of the exclusion because they indicate that wastes are not being managed to prevent 
releases.· 

b. Oregon Impact: 

There are several wood preservation facilities in Oregon that use both water-borne fungicides 
and chlorophenolic compounds to preserve lumber. The water-borne processes they use 
water-based fungicides to preserve wood are addressed by this rule. The rule clearly applies 
to wood preservers, although wood "treaters" may be subject to the rule depending on 
whether or not the label on the fungicide they are using describes their activity as wood 
"treatment11 or wood "preservation". 

c. Department Recommendation: 

Adopting the new rules encourage hazardous waste recycling. One of the major changes 
EPA is making to current requirements, is that wood preservers using water-borne fungicide 
will no longer need to count, for generator category determination, wastewater that is reused 
to preserve wood. This conditional relaxation of current requirements is a significant 
incentive for affected parties to recycle wastewaters. The industry has for years pointed out 
that it is being portrayed as a massive generator of hazardous wastes even though the 
materials are typically recycled back into production process. By relaxing the standard for 
counting waste that is recycled, additional parties will likely recycle their wastewaters and 
those already doing so will strive even harder to collect as much wastewater as possible for 
recycling. This change makes sense and it should not result in additional threat to human 
health and the environment, because necessary federal and state controls remain in place. 

B. Facilities that recycle printed circuit boards. 

1. Proposed Rule: Clarifies the exclusion from RCRA regulation of whole printed circuit 
boards that are recycled. 63 FR 28556.NIE. 

a. Background: 

In the May 12, 1997 Phase IV rule, previously adopted by the Department, EPA 
conditionally excluded recycled scrap metal and shredded circuit boards from the definition 
of solid waste. EPA stated that whole circuit boards could be defined as scrap metal and 
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could be exempt from regulations if they contained no mercury switches or batteries. 
Therefore, mercury switches and batte1ies needed to be removed before the boards. The 
reason for this caveat was that mercury did not meet the definition of scrap metal. 

This new rule clarifies that whole used printed circuit boards, containing minimum quantities 
of mercury, that are recycled, and batteries which are protectively packaged before recycling, 
are excluded from the definition of solid waste. EPA changed their minds from previous 
requirements (mercury switches, relays and lithium or nickel-cadmium batteries needed to be 
removed first before the boards became exempt) because EPA found that minimal quantities 
of hazardous materials attached to the boards did not warrant continuing RCRA regulation 
during generator accumulation, while being transported to a recycling facility, and while 
being accumulated at the facility. 

b. Oregon Impact: 

Printed circuit board facilities in Oregon routinely recycle scrap or used printed circuit 
boards. The new rule clarifies the conditions under which scrap boards may be safely 
recycled without regulation. 

c. Department Recommendation: 

Adopt the clarifying rule to encourage recycling and to remain consistent with the federal 
program. 

C. Pulp and integrated mills that manufacture pulp and paper/paperboard; chemically 
pulp wood fiber using kraft , sulfite, soda, or semi-chemical methods to bleach wood; 
pulp secondary fiber, pulp nonwood fiber; and mechanically pulp wood fiber. 

1. Proposed Rule: Exempts from RCRA regulation condensates derived from steam 
stripping overhead condensate wastes and then burning the characteristic hazardous 
waste gases in industrial boilers and furnaces. 63 FR 18504. NIE. 

a. Background: 

The rule excludes from RCRA regulation condensates derived from the overhead gases from 
kraft mill steam strippers that are used to comply with 40 CFR 63.446(e). Without this 
exclusion, these condensates would be regulated under RCRA because they exhibit the 
ignitability characteristic, and the boilers and burning these condensates for fuel would be 
subject to emission standards in 40 CFR 266, Subpart H, boilers and industrial furnaces. 
EPA has determined that RCRA regulation of the rectification and combustion of the 
condensate is not appropriate or necessary. The rectification practice would not increase 
environmental risk, would reduce secondary environmental impacts, and would provide a 
cost savings. Moreover, the burning of condensate will not increase the potential 
environmental risk over the burning of the steam stripper vent gases prior to condensation. 
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The scope ofthis exemption is limited to combustion at the facility generating the 
condensates. The exclusion is part of a much larger rule that affects both effluent guidelines 
and air emission standards for specified sections of the pulp and paper industry. (EPA strives 
to let one program handle any program overlap issues.) The Department's Air Quality 
Program has adopted the rule. 

b. Oregon Impact: 

Five kraft mills in Oregon may be affected by this rule. Condensate, generated from steam 
stripping off-gases from paper manufacturing, typically fail the characteristic for ignitability 
because they contain flammable organics. This rule excludes condensates from RCRA 
regulation provided they are burned in an on-site facility that is being monitored under the 
Clean Air Act. 

c. Department Recommendation: 

Adopt the rule. It allows full implementation of the Clean Air Act regulations at kraft 
plants. 

D. Facilities managing nsed oil. 

1. Proposed Rnle: Clarifies release requirements for used oil generators, transporters, 
processors, rerefiners, burners and marketers apply in states not authorized for the base 
RCRA program; amends three incorrect references to the pre-1992 used oil specifications 
managed under 40 CFR 279. 63 FR 24963 and 63 FR 37780. NIE. 

a. Background: 

EPA promulgated two rules in this area. 

The first rule clarified four issues: 1) when used oil contaminated with PCBs is regulated 
under the used oil management standards; 2) the requirements applicable to releases of used 
oil apply in States that are not authorized for the RCRA base program; 3) mixtures of 
Conditionally Exempt Small Quantity Generator (CESQG) wastes and used oil are subject to 
the used oil management standards irrespective of how that mixture is to be recycled; and 4) 
the initial marketer of used oil that meets the used oil fuel specification needs to keep a 
record of the shipment of used oil to the facility to which the initial marketer delivers the 
used oil, but does not need to keep records on the subsequent transfers of that used oil. This 
rule also amended incorrect references to the pre-1992 used oil specifications in the 
provisions which address hazardous waste fuel produced from, or reclaimed from, oil bearing 
hazardous wastes from petroleum· refining operations. 
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The second rule was a technical correction that removed three of the clarifying amendments 
(nos. 1, 3 and 4) made in the first rule. Therefore, only the second amendment and the 
technical corrections remain in effect at the federal level. 

b. Oregon Impact: 

Rule clarifies previously adopted used oil rules and would have little or no effect on used oil 
management. 

c. Department Recommendation: 

The federal rule reinstates regulatory requirements currently in effect in Oregon. The 
Department recommends adopting both rules since there is no adverse impact to Oregon 

E. Facilities generating petroleum refining wastes. 

1. Proposed Rule: Excludes from hazardous waste regulations certain oil-bearing 
hazardous secondary materials, petrochemical recovered oil, and spent caustic solutions 
from petroleum refining processes when they are recycled. 63 FR 42110. NIE. 

a. Background: 

EPA is listing four petroleum refining process wastes as hazardous (K169-Kl 72). The 
wastes will be subject to more stringent management and treatment standards and emergency 
notification requirements than previously required. The rule excludes certain recycled 
secondary materials from the definition of solid waste. The excluded materials include: both 
oil-bearing residuals from petroleum refineries and oil from associated petrochemical 
facilities, when they are inserted into the refining process; and spent caustic from liquid 
treating operations when used as a feedstock to make certain chemical products. The rule 
clarifies an existing exclusion for recovered oil from certain petroleum industry sources. 
Finally, this rule applies the universal treatment standards to the petroleum refining wastes. 

b. Oregon Impact: 

There is one facility in Oregon that may be affected by this rule proposal. The facility is an 
asphalt manufacturing plant that uses partially refined crude oil as feedstock and in the past 
(1995 and 1996) reported generating listed petroleum refining wastes. It is unknown if this 
facility will be generating any of the newly listed wastes. Wastes generated at the asphalt 
manufacturing facility may be eligible for proposed petroleum waste recycling exclusions. 

c. Department Recommendation: 
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Adopt the rnle as proposed. Oregon is obligated to adopt the new petroleum listing to 
maintain federal program administration. Adoption of petroleum exclusions would provide 
management flexibility for wastes that are recycled back into the petroleum refining process. 

2. Proposed Rule: Excludes catalyst support media from regulation when recycled. 63 FR 
42110. NIE 

a. Background: 

This rnle excludes petroleum refining catalyst support media from regulation as a hazardous 
waste, because it is believed to be generally inert and commonly managed separately from 
other refinery wastes. 

b. Oregon Impact 

There is one known facility in Oregon that may be affected by this rule proposal. The facility 
is an asphalt manufacturing plant that uses partially refined crnde oil as feedstock and in the 
past (1995 and 1996) reported generating listed petroleum refining wastes. It is unknown if 
this facility generates spent petroleum catalyst support media. 

c. Department Recommendation: 

Adopt the federal rnle as proposed. Adoption of the exclusion would provide management 
flexibility for inert spent petroleum refining catalyst support media. 

3. Proposed Rule: Expands the headworks exemption to include waste generated during 
petroleum refining process (K169-Kl 72). 63 FR 42110. NIE. 

a. Background: 

This rule exempts petroleum refining wastewaters when they reach the headworks of the 
wastewater treatment system. The exemption is not intended to allow the discharge of the 
entire wastestream (e.g., tank sediments or spent catalysts), but rather dilute waters generated 
during tank or unit clean-outs and de-watering operations. 

b. Oregon Impact: 

There is one facility in Oregon that may be affected by this rnle proposal. The facility is an 
asphalt manufacturing plant that uses partially refined crude oil as feedstock. If regulated as 
a petroleum refinery, this facility would likely qualify for the headworks exemption. 

c. Department Recommendation: 

Adopt the federal rule as proposed. Adoption of the exclusion would provide management 
flexibility for dilute wastewaters generated in the petroleum refining process. 

F. Facilities managing or burning fuel-like hazardous wastes. 
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1. Proposed Rule: Excludes from the definition of solid waste fuels which would normally 
be a hazardous waste, but which are comparable to some currently used fossil fuels. 63 
FR 33782.IE. 

a. Background: 

These rules exclude from the definition of solid waste fuels which are produced from a 
hazardous waste, but which are comparable to some currently used fossil fuels; and include 
requirements for hazardous waste combustion facility permit modifications to meet 40 CFR 
Part 63 Maximum Achievable Technical (MACT) standards. EPA is excluding, from the 
regulatory definition of solid waste, fuels produced from a hazardous waste which are 
comparable to some currently used fossil fuels. EPA is also adding a new RCRA permit 
modification provision intended to make it easier for facilities to make changes to their 
existing RCRA permits. Facilities with certain hazardous waste combustion units can use 
this permit modification provision when adding air pollution control equipment, when 
making other changes in equipment or when making changes in operation needed to comply 
with upcoming air emission standards. EPA is also adding notification requirements for 
sources that intend to comply with this rule because the fuel-like hazardous waste is exempt 
from regulation and there would not be any other mechanism available to the agency to know 
that fuel-like hazardous waste is being burned. Finally, EPA is adding allowances for 
extensions to the compliance period to promote the installation of cost effective pollution 
prevention technologies. 

b. Oregon Impact: 

The combustion rule will exempt few hazardous wastes because it requires that the fuel-like 
hazardous waste be essentially equivalent in composition to normal fuel. There are currently 
no permitted hazardous waste combustors in Oregon that would be subject to the permit 
provisions included in this rule. 

c. Department Recommendation: 

Adopt the rule to remain consistent with the federal program and maintain the state as the 
primary implementing agency. 

G. Facilities managing mineral processing wastes. 

1. Proposed Rule: Conditionally excludes from the definition of solid waste mineral 
processing waste that is recycled. 63 FR 28556. NIE. 

a. Background: 

EPA has determined that mineral processing secondary materials (materials that are 
potentially solid and hazardous wastes) removed from production processes for storage prior to 

Attachment B.5 
Page 27 



Attachment B.5 
Snpporting Procednral Documentation 
Cover Memorandum from Public Notice 
Amending Oregon Hazardous Waste Rules 
EQC Agenda Item E 
March 19, 1999 

reclaiming are not "immediately used" (if a secondary material is immediately reused after 
generation it is exempt from RCRA regulations) and when placed on land are part of the waste 
disposal problem. In Phase IV regulations, in order to discourage storage of these secondary 
materials in land-based units, EPA provides a conditional exclusion from the definition of solid and 
hazardous wastes for mineral processing secondary materials that are not stored on the land. To 
receive the exclusion, processors must (1) not store the secondary material on land (it must be 
contained); (2) legitimately recycle the material to recover metal, acid, cyanide, water, or other 
values; (3) not speculatively accumulate the material; and ( 4) must submit a one-time notification of 
their recycling activities to the Department describing the types and amounts of materials being 
recycled, and the location and type of storage units. Once mineral processing secondary materials 
are removed from storage for reclamation, they are no longer consider to be solid or hazardous 
wastes. 

b. Oregon Impact: 

There is one known facility in Oregon that may be potentially affected by this rule. 

c. Department Recommendation: 

Adopt the rule to remain consistent with the federal program and maintain the state as the primary 
implementing agency. 

Newly Listed Hazardous Wastes 

A. Facilities manufacturing organobromine. 

1. Proposed Rule: Lists certain wastes (K140, U408) from organobromine production. 63 
FR24596. 

a. Background: 

This federal rule adds K140 and U408 hazardous waste codes to the current lists found in 40 
CPR Part 261. The effect oflisting these wastes will be to subject them to stringent 
management and treatment standards under RCRA, as well as to emergency notification 
requirements for releases of hazardous substances to the environment ( CERCLA and 
EPCRA). EPA has made a final determination not to list as hazardous ten waste streams 
from the production ofbromochloromethane, ethyl bromide, tetrabromobisphenol A, 2,4,6-
tribromophenol wastewaters, octabromodiphenyl oxide, and decabromodiphenyl oxide). The 
rule also prohibits Kl40 and U408 hazardous wastes from underground injection. 
b. Oregon Impact: 

Currently, there are no organobromine manufacturers in Oregon. 

c. Department Recommendation: 
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The rule is already in effect in Oregon so adopting it will make the program consistent with 
the federal program and maintain the state as the primary implementing agency. 

B. Facilities generating petroleum refining wastes. 

1. Proposed Rule: Lists new wastes (K169-Kl 72) generated during petroleum refining. 
63 FR 56709 

a. Background: 

EPA is listing four petroleum refining process wastes as hazardous (Kl 69-Kl 72). The 
wastes will be subject to more stringent management and treatment standards and emergency 
notification requirements than previously required. The rule excludes certain recycled 
secondary materials from the definition of solid waste. The excluded materials include: both 
oil-bearing residuals from petroleum refineries and oil from associated petrochemical 
facilities, when they are inserted into the refining process; and spent caustic from liquid 
treating operations when used as a feedstock to make certain chemical products. The rule 
claiifies an existing exclusion for recovered oil from certain petroleum industry sources. 
Finally, this rule applies the universal treatment standards to the petroleum refining wastes 
(see "Land Disposal Restriction Standards", B(2)). 

b. Oregon Impact: 

There is one facility in Oregon that may be affected by this rule proposal. The facility is an 
asphalt manufacturing plant that uses partially refined crude oil as feedstock and in the past 
(1995 and 1996) reported generating listed petroleum refining wastes. It is unknown if this 
facility will be generating any of the newly listed wastes. Wastes generated at the asphalt 
manufacturing facility may be eligible for proposed petroleum waste recycling exclusions. 

c. Department Recommendation: 

Adopt the rule as proposed. Oregon is obligated to adopt new petroleum listing to maintain 
federal program administration. Adoption of petroleum exclusions would provide 
management flexibility for wastes that are recycled back into the petroleum refining process 
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Subject: 

Date: February 25, 1999 

Environmental Quality Commission 

Gary Calaba, Waste Management and Cleanup Division, Hazardous Waste Policy 
and Program Development 

Presiding Officer's Report for Rulemaking Hearing 
Hearing Date and Time: February 18, 1999, beginning at 1:00 p.m. 
Hearing Location: DEQ Headquarters, 811 S.W. 61

h Ave., Room 3A 
Portland, Oregon 97204 

Title of Proposal: Amend Oregon administrative rules to permanently adopt new land 
disposal restrictions for spent hazardous waste potliner and to adopt a 
number of other federal hazardous waste regulations with amendments 
through October 9, 1998. 

The rulemaking hearing on the above titled proposal was convened at 1 :05 p.m. Attendees were 
asked to sign witness registration forms if they wished to present oral testimony. Attendees were 
also advised that the hearing was being recorded and of the procedures to be followed. 

Ten people attended the Public Hearing, not including Department personnel. Three attendees 
registered and gave testimony. Seven affected parties submitted written comments, one at the 
hearing, the other six during the open comment period. 

With the record open, and prior to receiving testimony, Gary Calaba, Hearings Officer, briefly 
explained the specific rulemaking proposal and the reasons for the proposal. At the conclusion 
of testimony, the hearing was closed. The time was 1 :35 p.m. 

The following summary presents the comments made during oral testimony and from written 
testimony. Where more than one commenter made the same comment, this is reflected in a 
combined presentation of the comment. 
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Summary of Oral aud Written Testimony1 

1. Comment: Request for an extension of the comment period because contrary to the 
notification provided in the state of Oregon's package, neither Bay Zinc nor Fritt Industries, 
both registered aud known manufacturers of fertilizer using K06 l, were notified. 

Commenters: Carl Schauble, Executive Vice President, Frit Industries, consumers ofK061 for 
recycling into fertilizer, February 16, 1999 (WT); Jodi Gearon, Environmental Regulatory 
Consulting, February 18, 1999, representing the micronutrient producers; Richard J. Camp, 
President, Bay Zinc Compauy, Inc., Washington, manufacturer of zinc-containing fertilizers 
made from hazardous wastes, February 15, 1999 (WT); Kathryn VanNatta, Government Affairs 
Manager, Northwest Pulp & Paper, February 18, 1999. 

2. Comment: Processes are not available to manufacture zinc-micronutrients to the Phase N 
levels in the proposal. 

Commenter: Jodi Gearon, February 18, 1999. 

3. Comment: EPA is in the process of developing staudards for zinc-containing fertilizers made 
from hazardous wastes; Oregon should wait for EPA's efforts to be completed. 

Commenters: Carl Schauble, February 16, 1999 (WT); Jodi Gearon, February 18, 1999; 
Richard J. Camp, February 15, 1999 (WT); Terry Witt, Executive Director, Oregonians for Food 
and Shelter, representing primarily agricultural aud forest growers, commodity groups, 
applicators aud mauufacturers of agri-chemicals; officially represent Farwest Fertilizer 
Association, Western Crop Protection Association, Fertilizer Institute, and American Crop 
Protection Association, February 18, 1999; Kathryn VanNatta, February 18, 1999. 

4. Comment: There is no imminent environmental or human health impact. 

Commenter: Terry Witt, February 18, 1999. 

5. Comment: The rule change will have a significaut and adverse effect on agriculture and the 
micronutrient industry without auy significaut improvement in environmental quality. 

Commenter: Terry Witt, February 18, 1999. 

1 Written testimony similar to oral testimony is included in each comment. Written testimony is distinguished from oral 
testimony by a "WT" next to the date of the connnent. 
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6. Comment: Washington's fertilizer laws have caused problems for growers, manufacturers, 
shippers and suppliers. 

Commenters: Terry Witt, February 18, 1999; Jodi Gearon, February 18, 1999. 

7. Comment: The rules seem to be adopted to punish the cognizant responsible industries. 
Many people produce fertilizers from uncertain waste sources. Therefore, the industry that 
informs itself of its waste sources is potentially penalized with greater standards due to that 
knowledge. 

Commenter: Jodi Gearon, February 18, 1999. 

8. Comment: Changing the standards does not level the playing field. Other sources of non
hazardous waste recycled sources of zinc used to make fertilizers may have higher levels of lead 
and cadmium than current recycled products. 

Commenters: Richard J. Camp, February 15, 1999 (WT); Jodi Gearon, February 18, 1999; Terry 
Witt, February 18, 1999. 

9. Comment: The proposed rule arbitrarily sets treatment standards by using the TCLP test, 
which is more suited for landfill conditions than fertilizer application. 

Commenter: Richard J. Camp, February 15, 1999 (WT). 

10. Comment: The rule, if implemented as written, would essentially remove most of the zinc 
products from the marketplace or make availability very difficult and expensive. 

Commenter: Scott McKinnie, Executive Director, Far West Fertilizer and Agri-Chemical 
Association. February 18, 1999 (WT). 

11. States will have different programs than the [forthcoming] federal standards. The 
Department's proposal unlevels the playing field, making it much more difficult for 
manufacturers and farmers to do their jobs. "Level" the playing field across the nation by 
waiting for EPA to promulgate the rules. 

Commenter: Terry Witt, February 18, 1999; Richard J. Camp, February 15, 1999 (WT). 
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12. Comment: Supports adoption of regulations exempting from RCRA condensates derived 
from stream stripping overhead condensate wastes and burning the characteristic hazardous 
waste gases in industrial boilers and furnaces. Supports consistency based on adoption of 
NESHPS. 

Commenter: Kathryn VanNatta, February 18, 1999, February 22, 1999 (WT). 

13. Comment: Supports adoption of regulations exempting from RCRA condensates derived 
from steam stripping "overhead" condensate gases from kraft mill steam strippers but 
requests rule clarification of the term "overhead" which should not be interpreted as limiting 
what streams are included in the definition. 

Commenters: Mark Lewallen, Russell Ayers; Weyerhaeuser, February 18, 1999 (WT). 

14. Comment: The Western Wood Preservers Institute supports adoption of the proposed rule 
which would incorporate the federal exclusion from certain hazardous waste regulations of waste 
water which is reused in the [wood] treating process. 

Commenter: Dennis Hayward, Executive Director, Western Wood Preservers Institute, February 
3, 1999 (WT). 

Written Testimony 

The following people submitted written comments but did not present oral testimony: 

1. Richard J. Camp, President, Bay Zinc Company, Inc., P.O. Box 167, Moxee, Washington 
98936. February 15, 1999. 

2. R. Dennis Hayward, Executive Director, Western Wood Preservers Institute, 7017 N.E. 
Highway 99, Suite 108, Vancouver, WA 98665. February 3, 1999. 

3. Marv Lewallen, Russell Ayers, Weyerhaeuser, P.O. Box 275, Springfield, OR 97477. 
February 18, 1999. 

4. Scott McKinnie, Executive Director, Far West Fertilizer and Agri-Chemical Association, (no 
address). February 18, 1999. 

5. Carl Schauble, Executive Vice President, Frit Industries, P.O. Box 1589, Jodie Parker Rd., 
Ozark, Alabama 36361-2515. February 16, 1999. 
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6. Kathryn VanNatta, Governmental Affairs Manager, Northwest Pulp & Paper Association, 
1300l14'h Ave., S.E., Suite 110, Bellevue, Washington 98004. February 22, 1999. 

7. Terry Witt, e-mail, February 16, 1999. 
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Department of Environmental Quality Memorandum 

To: 

From: 

Subject: 

Date: February 25, 1999 

Environmental Quality Commission 

Anne R. Price, Manager, Hazardous Waste Policy and Program Development, 
Waste Management and Cleanup Division 

Summary, Evaluation and Response to Public Comments Received 

At the February 18, 1999 Public Hearing, the Department received 14 major oral comments on 
the Department's proposal to amend Oregon Hazardous Waste Administrative Rules from three 
commenters. Written comments from seven commenters addressed some of those comments and 
added additional comments. 

All of the public comments and the Department's responses are presented below. 

Comment: Request for an extension of the comment period because, contrary to the 
notification provided in the state of Oregon's package, neither Bay Zinc nor Fritt 
Industries, both registered and known manufacturers of fertilizer using K06 l, 
were notified. 

Commenters: Carl Schauble, Executive Vice President, Frit Industries, consumers ofK061 for 
recycling into fertilizer, February 16, 1999; Jodi Gearon, Environmental 
Regulatory Consulting, February 18, 1999, representing the micronutrient 
producers; Richard J. Camp, President, Bay Zinc Company, Inc., Washington, 
manufacturer of zinc-containing fertilizers made from hazardous wastes, February 
15, 1999; Kathryn VanNatta, Government Affairs Manager, Northwest Pulp & 
Paper, February 18, 1999. 

Department Response: The Department does not agree that an extension is warranted for two 
reasons: First, actual notice was received. Second, the Department's final proposal provides 
sufficient time for compliance. 

With respect to notice, the proposed rulemaking package was noticed according to the public 
notice requirements. In addition, on December 24, 1998, in preparation for an informational 
meeting, the Department mailed an information package on the proposed rulemaking to 
approximately 1,900 parties, including companies registered in Oregon to sell fertilizers 
(approximately 300). The list, obtained from the Oregon Department of Agriculture, included 
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fertilizer registrants, but the list did not contain the names of registered micronutrient producers. 
This same mailing list of approximately 1,900 was also sent the proposed rulemaking on January 
15, 1999. The Department learned that the micronutrient producers did not receive individual 
notice at the February 9, 1999 presentation of its rulemaking proposal to a group of fertilizer 
registrants in conjunction with a meeting the Oregon Department of Agriculture had convened to 
discuss fertilizer issues. At that meeting, a representative from Bay Zinc Company, Inc., 
Washington, a zinc-micronutrient producer told us that they had not directly received the 
proposed rulemaking, but had received the information from another industry source. 

In order to ensure individual notice, which is not required by law, the Department conducted 
another mailing on February 11, 1999 to approximately 160 registered agricultural mineral 
producers, some of which produce zinc-containing fertilizers made from hazardous wastes. 

The Department attempts to ensure that affected parties received the notice was more than 
adequate under the law with respect to the substance of the proposal. The time needed for 
industry to comply with the proposed requirements is accounted for in the Department's proposal 
to allow one year for compliance with the only part of the regulations that are more stringent than 
the federal regulations. 

Comment: Processes are not available to manufacture zinc-micronutrients to the Phase IV 
levels in the proposal. 

Commenter: Jodi Gearon, February 18, 1999. 

Department Response: In its January 15, 1999 Notice (Attachment D, page 3, Item 10), the 
Department stated that there is technology available to allow compliance with Phase IV 
requirements and to manufacture zinc-containing fertilizers that contain fewer contaminants or 
less concentration of contaminants than previous manufacturing technology. It would have been 
more accurate for the Department have stated that there "may" be available technology that meets 
Phase IV. For example, although there is technology available that will meet Phase IV standards 
for characteristic hazardous wastes, that technology may produce a material that is solidified and 
unusable as fertilizer (Jannary 15, 1999 Notice, page 11, Section b, Oregon Impact.). 

The Department does not have the information available to assess the validity or accuracy of the 
commenter's claim. However, discussions with the EPA have revealed that they consider the 
lack of available treatment technology as one of the reasons they are evaluating other options for 
standards. 
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The Department has determined that adoption of the stringent Phase N standards for these waste 
streams at the time when EPA is developing proposed technology-based standards would send a 
confusing message to the industry: reduction of non-nutrients is critical, but the required 
standards may be unachievable with existing technology. 

Therefore, the Department is now recommending the EQC adopt the less stringent leachable 
metal constituent concentration levels (the Third-Third metal regulatory levels) that EPA 
currently imposes on fertilizers made from zinc-containing characteristic hazardous wastes. In 
addition, in an effort to address the issue of consistency, the Department recommends that those 
same levels apply to fertilizers made from K061 hazardous waste baghouse dust. This action 
implements EP A's stay, aligns the Department's program with EP A's rule imposing the Third
Third treatment standards on metal constituents of concern, and addresses the commenter's 
concerns that the more stringent Phase N standards cannot be met. 

The Department will recommend to the EQC that the implementation of those standards to K061 
hazardous waste-derived fertilizers be delayed until March 31, 2000. This will allow the industry 
time to meet the standards and provide a window for EPA to develop its proposed standards. 

The Department will continue to evaluate the possible options for hazardous waste-derived 
fertilizer standards development. In the event that EPA does not adequately or timely address 
these issues, Oregon may reconsider its approach. 

Comment: EPA is in the process of developing standards for zinc-containing fertilizers made 
from hazardous wastes; Oregon should wait for EPA's efforts to be completed. 

Commenters: Carl Schauble, February 16, 1999; Jodi Gearon, February 18, 1999; Richard J. 
Camp, February 15, 1999; Terry Witt, Executive Director, Oregonians for Food 
and Shelter, representing Farwest Fertilizer Association, Western Crop Protection 
Association, Fertilizer Institute, and American Crop Protection Association, 
February 18, 1999; Kathryn VanNatta, February 18, 1999. 

Department Response: The Department has discussed this issue with EPA and has been assured 
that EPA is working with all affected stakeholders to develop technology-based standards for 
fertilizers made from zinc-containing hazardous wastes. These standards would likely address 
the concerns of industry that the current Phase N standards are unachievable and that the LDRs 
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are inappropriate for use in setting constituent levels for a product intended to be placed on the 
laud for agricultural use. The current projected EPA time frame for a proposed rule is late 1999. 

The Department is willing to proceed to require compliance only with EP A's Third-Third 
standards, now in effect at the federal level, and to extend the compliance deadline for the 
application of the LDR standards to the K061-derived fertilizer in part to allow EPA the 
opportunity to develop technology-based fertilizer standards. However, Oregon notes that EPA 
often does not meet their deadlines aud in the interim, we will continue to assess the Washington 
standards, the California standards and other options. IfEPA does not move forward, Oregon 
will reassess the direction it wishes to take. 

Comment: There is no imminent environmental or human health impact. 

Commenter: Terry Witt, February 18, 1999. 

Department Response: The Department believes that there is sufficient evidence to defend the 
proposal to limit the levels of these contaminants in hazardous waste derived fertilizers. Recent 
studies on fertilizers carried out by the Washington Department of Ecology (DOE) indicate that 
these products cau be a source of non-nutritive toxic constituents such as cadmium, lead and 
other heavy metals. In tests on 51 different fertilizers, DOE found seven that failed the state's 
Dangerous Waste Regulations for cadmium. Lead levels were as high as 9 ,490 parts per million. 
Five of these seven products are suspected to be made from recycled hazardous wastes. 

Washington DOE also studied concentrations of heavy metals in soils to determine iflevels in 
agricultural soils were different from levels in background soils. Results showed that cadmium 
aud zinc levels were significantly elevated. Although other metals did not differ as much as 
cadmium aud zinc, average concentrations in agricultural soils were still higher, indicating a 
possible trend for these metals also. 

Given that (1) the heavy metals regulated under this proposal are very toxic, (2) these metals are 
found at elevated concentrations in hazardous waste derived fertilizers, aud (3) once dispersed 
into the environment they create potential future exposures and are very difficult to recover, the 
Department believes that increased regulation of fertilizers derived from hazardous wastes is a 
step in protecting human health and the environment. 
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Comment: The rule change will have a significant and adverse affect on agriculture and the 
micronutrient industry without any significant improvement in environmental 
quality. 

Commenter: Terry Witt, February 18, 1999. 

Department Response: The Department is unable to quantify the expected improvement in 
environmental quality and the commenter is unable to demonstrate the lack of significant benefits 
they cite. As commented above, the Department believes that increased levels of non-nutrient 
metals in the environment cannot be viewed as a positive result especially when the full impact 
of such metals is unlmown. The Department is currently proposing to proceed with levels that 
are consistent with the federal program and that treat fertilizers made from zinc-containing 
hazardous wastes similarly. We will continue to evaluate the information available to us 
regarding the human health and environmental impacts of non-nutrients in fertilizers. 

Comment: Washington's fertilizer laws have caused problems for growers, manufacturers, 
shippers and suppliers. 

Commenters: Terry Witt, February 18, 1999; Jodi Gearon, February 18, 1999. 

Department Response: Washington's fertilizer law is administratively distinct and different 
enough from Oregon's proposal that a comparison of the "problems" does not provide a 
substantive reason to alter Oregon's proposal. 

Comment: The rules seem to be adopted to punish the cognizant responsible industries. Many 
people produce fertilizers from uncertain waste sources. Therefore, the industry 
that informs itself of its waste sources is potentially penalized with greater 
standards due to that knowledge. 

Commenter: Jodi Gearon, February 18, 1999. 

Department Response: The hazardous waste regulations in part rely upon the accurate 
characterization of a waste stream prior to transporting it to a manufacturing facility, a disposal 
facility or a waste broker. In addition, there is an obligation on the part of the receiver of the 
waste stream to !mow whether they are managing a hazardous wastes. While it is true that 
knowledge of a waste stream's source may lead to greater regulation, lack of knowledge may lead 
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to greater long term enforcement liability. Because some individuals may choose to stay iguoraut 
of their regulatory obligations is not a reason for Oregon to choose not regulate to protect human 
health aud the environment. 

Comment: Changing the standards does not level the playing field. Other sources of non
hazardous waste recycled sources of zinc used to make fertilizers may have higher 
levels oflead and cadmium than current recycled products. 

Commenters: Richard J. Camp, February 15, 1999; Terry Witt, February 18, 1999. 

Department Response: The Department argued in its proposal that applying the new Phase N 
LDR standards to fertilizers made from zinc-containing hazardous wastes was leveling the 
playing field because any other fertilizer made from hazardous wastes needs to meet the Phase N 
standards. This is still an accurate statement. Within the universe of fertilizers derived from 
hazardous wastes, the application of the Phase N standards to zinc-containing fertilizers made 
from hazardous wastes would have leveled the regulatory playing field. Lowering the LDR 
requirements for zinc-containing hazardous waste-derived fertilizers may actually create au 
inequity between hazardous waste-derived zinc-containing fertilizers and all other hazardous 
waste-derived fertilizers that still have to meet Phase N standards. However, given the other 
reasons stated in response to comments, the Department believes it is appropriate to require 
compliance with only the Third-Third standards at this point. The Department has attempted to 
research this area of other hazardous waste derived fertilizers and has had little success in 
determining that universe. For example, it is known that spent phosphoric and sulfuric acids, 
brass dust aud tire ash may be used in the manufacture of fertilizers, but there are likely others 
that the Department does not know about. 

In addition, the commenter is correct that other non-hazardous wastes that are made into zinc
containing fertilizers may in fact contain higher levels of non-nutrients than hazardous waste
derived fertilizers. However, by the very nature of the source of those materials, the hazardous 
waste program cannot regulate them. Statewide fertilizer standards, regardless of content, would 
address this concern. 

Comment: The proposed rule arbitrarily sets treatment standards by using the TCLP test, 
which is more suited for landfill conditions thau fertilizer application. 
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Commenter: Richard J. Camp, February 15, 1999. 

Department Response: The Department understands the commenter's argument. However, 
EPA's entire regulatory structure is based on the use of the TCLP or EP Toxicity tests for 
providing a level of certainty as to acceptable levels when using a waste-derived product in a 
manner constituting disposal or land application. The Department believes that, short of 
developing an entirely new basis for setting fertilizer standards, the LDRs are a reasonable proxy. 

Comment: The rule, if implemented as written, would essentially remove most of the zinc 
products from the marketplace or make availability very difficult and expensive. 

Commenter: Scott McKinnie, Executive Director, Far West Fertilizer and AgriChemical 
Association, February 18, 1999. 

Department Response: The Department understands that imposing greater regulation on one type 
of product may drive consumer prices up, and may create demand for other less expensive and, in 
this case, perhaps products with potentially greater environmental harm. Increased cost alone is 
not a sufficient reason to avoid application of standards that have been determined reasonable for 
all other similar hazardous waste-derived products. 

In addition, the movement toward products that are unregulated by the hazardous waste program, 
but contain greater levels of metals, does not mean hazardous waste should go unregulated. 
Rather, other means should be evaluated to level the overall playing field for all fertilizer 
products. 

Comment: States will have different programs than the [forthcoming] federal standards. The 
Department's proposal unlevels the playing field, making it much more difficult 
for manufacturers and farmers to do their jobs. "Level" the playing field across 
the nation by waiting for EPA to promulgate the rules. 

Commenters: Richard J. Camp, February 15, 1999; Terry Witt, February 18, 1999. 

Department Response: The Department understands commenters concerns, but now believes 
that its revised proposal to apply the Third-Third LDR standards to fertilizers made from zinc
containing hazardous waste has the effect of leveling the regulatory playing field for those 
fertilizers, because they will have to comply with the same EPA standards when they are made 
from characteristic or K061 zinc-containing hazardous wastes. 
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Comment: Supports adoption of regulations exempting from RCRA condensates derived 
from steam stripping overhead condensate wastes and burning the characteristic 
hazardous wastes in industrial boilers and furnaces. Supports consistency based 
on the adoption ofNESHPS. 

Commenter: Kathryn VanNatta, February 18, 1999. 

Department Response: The Department agrees with the need for this consistency, as stated in its 
proposal. 

Comment: Supports adoption ofregulations exempting from RCRA condensates derived 
from steam stripping "overhead" condensate gases from kraft mill steam strippers 
but requests rule clarification of the term "overhead" which should not be 
interpreted as limiting what streams are included in the definition. 

Commenters: Mark Lewallen, Russell Ayers; Weyerhaueuser, February 18, 1999. 

Department Response: The commenters are requesting specificity around a federal definition of 
"overhead," desiring clarification ofEPA's intent of which materials constituent "overhead" 
materials. This question is a program implementation issue that is best addressed through 
Department guidance. The Department did not evaluate the benefits of the specific proposal. 

Comment: The Western Wood Preservers Institute supports adoption of the proposed rule 
which would incorporate the federal exclusion from certain hazardous waste 
regulations of waste water which is reused in the [wood] treating process. 

Commenter: Dennis Hayward, Executive Director, Western Wood Preservers Institute, 
February 3, 1999. 

Department Response: The Department agrees, as was discussed in the proposal. 
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State of Oregon 

Department of Environmental Quality Memorandum 

To: 
From: 

Subject: 

Date: February 26, 1999 

Environmental Quality Commission 
Anne R. Price, Manager, Hazardous Waste Policy and Program Development, 
Waste Management and Cleanup Division 

Detailed Changes to Original Rulemaking Proposal Made in Response to Public 
Comments 

In response to comments detailed and evaluated in Attachment D, the Department proposes to 
make two changes to its original rulemaking proposal: 

1. Adopt EP A's stay of the Phase N standards for zinc-containing hazardous waste characteristic 
fertilizers, and apply EP A's Third-Third regulatory standards to those fertilizers. 

This change will make Oregon consistent with EPA in applying the Third-Third regulatory 
standards to those fertilizers. 

2. Remove the federal and state K06 l exemption from any LDRs and apply the same Third-Third 
LDR standards currently required for other fertilizers made from zinc-containing characteristic 
hazardous wastes, and extend the effective date to March 31, 2000 for complying with those 
standards. 

This change will be more stringent than EPA, but is less stringent than the previously proposed 
Phase N standards. Application of the Third-Third EPA standards to K061 waste-derived 
fertilizers will then be consistent with standards for all zinc-containing fertilizers made from any 
zinc-containing hazardous wastes. 

The other rules remain unchanged from the original proposal and are re-listed below. 

Changes to the Original Proposal 

1. Align Oregon's hazardous waste regulation of fertilizers containing characteristic 
hazardous zinc-wastes with EPA's Third-Third regulatory standards. 
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Original Proposed Rule: Requires zinc-containing fertilizers made from TC characteristic 
hazardous wastes to meet Phase IV LDR standards before land application. 63 Federal Register 
FR 46332. NIE. 

Revised Department Final Recommendation: 

The Department is modifying its recommendation and proposing to apply the Third-Third 
standards to fertilizers made from characteristic zinc-containing hazardous wastes through the 
adoption ofEP A's stay of the Phase IV standards. This standard will be consistent with EPA 
while EPA develops standards for all zinc-containing fertilizers made from hazardous wastes. 
The application of these older EPA standards, rather than the originally proposed new EPA Phase 
N standards, may have the effect of raising the concentration levels of non-nutrients, primarily 
heavy metals, that may leach from these hazardous waste-derived fertilizers. However, applying 
the Phase N standards would likely have driven manufacturers and farmers to potentially more 
dirty sources of zinc-containing fertilizers. The Department considers this approach to be a good 
compromise while EPA works to develop technology-based standards. However, the 
Department will continue to evaluate the impacts of fertilizer and may alter its approach 
depending on EP A's action. 

2. Apply Third-Third standards to and delay compliance for K061 waste-derived 
fertilizers. 

Original Proposed Rule: Requires zinc-containing fertilizers made from K061 listed hazardous 
waste (emission control dust from primary production of steel in electric arc furnaces) to meet 
new LDR standards before land application. 53 FR 31164. NIE .. 

Revised Department Final Recommendation: 

The Department now proposes to apply the same Third-Third standards to fertililizers made from 
K061 as apply to fertilizers made from other zinc-containing hazardous wastes. Application of 
any LDR standards to K061 waste-derived fertilizer is new. Therefore, the Department is 
proposing to extend the LDR standard compliance date for K061 hazardous waste-derived 
fertilizer to March 31, 2000. 
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Unchanged Rules from the Original Proposal 

Listed below are the rules proposed for adoption. Rules designated "not in effect (NIE)" are not 
in effect in Oregon until they are adopted. The remaining rules are currently in effect in Oregon, 
but implemented and overseen by U.S. EPA. The Department prefers to maintain its position as 
the primary implementing agency with respect to the hazardous waste program in the State of 
Oregon. 

These rules are arranged in three categories: 

(1) land disposal restriction standards; 
(2) exclusions from certain hazardous waste regulations; and 
(3) newly listed hazardous waste. 

Land Disposal Restriction Standards: 

1. Proposed Rule: Revises Universal Treatment Standard (UTS) levels for 12 
nonwastewater treatment standards for metal-bearing listed or characteristic 
hazardous wastes. 63 FR 28556. 

2. Proposed Rule: Requires UTS levels to be met for all known Underlying 
Hazardous Constituents (UHCs) in Toxicity Characteristic (TC) metallic 
wastes. 63 FR 28556. 

3. Proposed Rule: Establishes LDR treatment standards for characteristic 
mineral processing wastes, including manufactured gas plant wastes. 63 FR 
28556. 

4. Proposed Rule: Clarifies LDR applicability to boiler cleanout wastewater. 
63 FR28556. 

5. Proposed Rule: Establishes alternative LDR treatment standards for soils 
contaminated by hazardous waste. 63 FR 28556. NIE. 

6. Proposed Rule: Extends the LDR compliance date for characteristic slags 
generated from thermal recovery of lead by secondary lead smelters. 63 FR 
48124. 
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7. Proposed Rule: Requires slag from lead smelting operations to meet LDR 
standards before being land disposed. 63 FR 4Sl24. 

8. Proposed Rule: Revises the LDRs for seven listed hazardous wastes from 
carbamate production and amends previous regulations. 63 FR 4 7 409. 

9. Proposed Rule: Adopts permanently the adopted temporary LDR standards 
for spent potliners (KOSS) from primary aluminum reduction. 63 FR 51254. 

10. Proposed Rule: Applies waste-specific (Kl 69-Kl 72) land disposal 
restriction standards to four newly listed petroleum refining wastes. 63 FR 
24596. 

11. Proposed Rule: Revises the LDRs for certain wastes from organobromine 
production and establishes LDR standards for those wastes. 63 FR 35147. 

Exclusion from Certain Hazardous Waste Regulations: 

1. Proposed Rule: Conditionally excludes from the definition of solid waste 
recycled wastewater and spent formulation from water-borne wood 
preservation processes. 63 FR 2S556. NIE. 

2. Proposed Rule: Clarifies the exclusion from RCRA regulation of whole 
printed circuit boards that are recycled. 63 FR 2S556. NIE. 

3. Proposed Rule: Exempts from RCRA regulation condensates derived from 
steam stripping overhead condensate wastes and then burning the 
characteristic hazardous waste gases in industrial boilers and furnaces. 63 FR 
18504. NIE. 

4. Proposed Rule: Clarifies release requirements for used oil generators, 
transporters, processors, re-refiners, burners and marketers apply in states not 
authorized for the base RCRA program; amends three incorrect references to 
the pre-1992 used oil specifications managed under 40 CFR 279. 63 FR 
24963 and 63 FR 37780. NIE. 
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5. Proposed Rule: Excludes from hazardous waste regulations certain oil
bearing hazardous secondary materials, petrochemical recovered oil, and spent 
caustic solutions from petroleum refining processes when they are recycled. 
63 FR 42110. NIE. 

6. Proposed Rule: Excludes catalyst support media from regulation when 
recycled. 63 FR42110. NIE 

7. Proposed Rule: Expands the headworks exemption to include waste 
generated during petroleum refining process (K.169-Kl 72). 63 FR 42110. 
NIE. 

8. Proposed Rule: Excludes from the definition of solid waste fuels which 
would normally be a hazardous waste, but which are comparable to some 
cunently used fossil fuels. 63 FR 33782. NIE. 

9. Proposed Rule: Conditionally excludes from the definition of solid waste 
mineral processing waste that is recycled. 63 FR 28556. NIE. 

Newly Listed Hazardous Wastes: 

Gcgjc22699 

1. Proposed Rule: Lists certain wastes (K.140, U408) from organobromine 
production and establishes LDR standards for those wastes. 63 FR 24596. 

2. Proposed Rule: Lists new wastes (Kl 69-Kl 72) generated during petroleum 
refining. 63 FR 56709. 
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State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Rulemaking Proposal 
to 

Amend Oregon Administrative Rules to permanently adopt new Land Disposal Restrictions 1 for 
spent hazardous waste potliner and to adopt a number of other federal hazardous waste regulations 

with amendments through October 9, 1998. 

Rule Implementation Plan 

Summary of the Proposed Rule 

Adopt Oregon Administrative Rules to: 

• permanently adopt new Land Disposal Restrictions (LDRs) for spent hazardous waste potliner; 

• establish or revise concentration levels for hazardous constituents when they are disposed, 
including constituents in soils contaminated by hazardous wastes; 

• conditionally exclude from most hazardous waste regulations certain hazardous wastes that are 
recycled; and 

• establish new hazardous wastes. 

Proposed amendments to the rules adopt (1) an EPA exemption from new land disposal restrictions 
for zinc-containing fertilizers made from characteristic hazardous wastes; and (2) remove an 
existing federal and state exemption from any land disposal restrictions for zinc-containing 
fertilizers made from K061 hazardous waste dust from steel production. Amending this rule will 
have the effect of applying federal U.S. EPA Third-Third land disposal restriction or prohibition 
constituent concentration levels to hazardous metal constitutents in these waste-derived fertilizers 
before they may be applied to Oregon land. 

With this rulemaking package, the Department has evaluated and made recommendations for 
adoption on all other federal hazardous waste regulations promulgated by U.S. EPA as of October 
9, 1998. 

Proposed Effective Date of the Rule 

Upon filing with the Secretary of State. Compliance with the Third-Third standards to zinc
containing fertilizers made from K061 hazardous waste is delayed until March 31, 2000. 

1 LDR standards are technology-based constituent concentration levels which must be met before a hazardous waste is disposed 
of in a hazardous waste landfill. 
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Notification of Affected Persons 

The complete mailing list of over 2,200 persons will receive notice of this final rulemaking 
proposal. 

Proposed Training/ Assistance Actions 

The majority of the new federal rules proposed for adoption will affect most hazardous waste 
generators and treatment, storage and disposal facilities because those rules pertain to the 
application of LDRs. All of those facilities have been advised of the proposed standards. 
Implementing these new standards will not impact the Department because these rules are either 
changes or additions to restrictions which the Department already reviews when it inspects an 
affected party. Other EPA regulations proposed for adoption, such as the one requiring fewer 
standards for wood preservers who recycle wastewater containing fungicide, provide potentially 
less regulatory burden on the facility than previous EPA standards. The burden on the Department 
to implement these new rules should not change since most of the proposed rules are already being 
implemented by the same facilities that the Department oversees. 

In September, staffs were introduced to the new federal Phase N LDR rule, the most significant 
rule in the rulemaking package. Training of staff will continue. EPA training on this rule occurred 
in December. 

Additional fact sheets and guidance will be developed. Full implementation of the LDRs on zinc
containing waste materials, including K061, will be developed jointly with the Oregon Department 
of Agriculture. 

Gjgjc22699 
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE STATE OF OREGON 

In the Matter of the Application of the 
United States Army for a Permit to 
Construct and Operate a Chemical Weapons 
Demilitarization Facility at the Umatilla 
Chemical Depot 

) 
) 
) 
) 
) 

BACKGROUND 

ORDER CLARIFYING 
PERMIT DECISION 

I. On February 10, 1997, the Environmental Quality Commission issued the 

FINDINGS AND CONCLUSIONS OF THE COMMISSION AND ORDER ("Commission Order") 

directing issuance of a Hazardous Waste Storage and Treatment Permit to the United 

States Army (Army) for construction and operation of incinerators to destroy chemical 

weapons stored at the Umatilla Chemical Depot (the facility is known as the Umatilla 

Chemical Agent Disposal Facility). 

2. The Commission's February 10 order was based upon certain statutory 

findings the Commission was required to make before issuing such a permit. 

Commission Order, Findings 67-86. 

3. G.A.S.P., Sierra Club, and other concerned organizations and individuals 

opposed to use of incineration for chemical weapons destruction filed a petition for 

review of the Commission's order in Multnomah County Circuit Court (PETITION FOR 

REVIEW, Case No. 9708-06159, G.A.S.P. et al. v. Environmental Quality Commission et 

al.). 

4. On December 6, 1998, the Court issued an OPINION AND ORDER ON 

CROSS MOTIONS FOR SUMMARY ruDGMENT ("Court Opinion and Order"). 
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5. The Court's Opinion and Order upheld the Commission's findings with 

only one exception, that the Commission's findings are ambiguous regarding the extent 

to which the Commission relied on inclusion of pollution abatement system (PAS) carbon 

filters. Court Opinion and Order, p. 18. 

6. The Court remanded the Commission's Order for the limited purpose of 

further proceedings to "determine what role the PAS carbon filters play [in its analysis]." 

Court Opinion and Order, p. 27. 

FINDINGS AND CONCLUSIONS OF THE 
COMMISSION IN RESPONSE TO REMAND 

I. The Umatilla Chemical Agent Disposal Facility Hazardous Waste 

Treatment Permit issued to the Army by the Commission on February 12, 1997 regulates 

the five incinerators that will treat various components of the chemical weapons stockpile 

at the Umatilla Chemical Depot. Hazardous Waste Permit, AR 40 (CD 2, folder 1 OA).1 

. 2. Each of the incineration systems is designed with a standard pollution 

abatement system (PAS) followed by an additional carbon filtration system (carbon 

filters) to further clean gases emitted from the incinerator. AR 40 (CD 2, folder lOA, at 

Module VII). 

3. The PAS carbon filters were included in the Army's permit application as 

part of the system design for the incinerators. The PAS carbon filters were at a 

preliminary design stage at the time of issuance of the permit. AR 7 (CD lB, folder SA, 

at 234-256). 

1 Citations to the Administrative Record (AR) are to the document number assigned by the Department of 
Environmental Quality in compiling the record, shown in the index provided to the Court, with the CD and 
folder numbers provided in parentheses for ease of reference. 
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4. The incinerators are designed to meet all applicable regulatory criteria 

without the PAS carbon filters. AR 40 (CD2, folder 1 OA, at Permit Condition VII.A.8). 

5. The Commission's finding that the facility will not have any major 

adverse effects on public health and safety, or the enviromnent of adjacent lands 

(Commission Order, Finding 85) did not assume additional protection based on inclusion 

of the PAS carbon filters. AR2268(CD1, folder 7B at 156). 

6. The Commission did not rely on PAS carbon filters in finding that the 

baseline incineration technology is the best available technology for destruction of agent 

at Umatilla. Commission Order, Finding 75. 

7. For the purpose of providing an additional measure of safety the 

Commission has authority to require, and, therefore, has required inclusion of the PAS 

carbon filters as an additional pollution control component of the baseline incineration 

technology. 

DATED this __ day of __ , 1999. 

GEN12178 

Carol A. Whipple 
Chair 

Melinda S. Eden 
Vice Chair 

Tony Van Vliet 
Member 

Linda A. McMahon 
Member 

Mark P. Reeve 
Member 

Carol A. Whipple, Chair 
For the Enviromnental Quality Commission 
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regon Department of Environmental Quality 
c;~;-q·~·,n Eastern Region 

:.t'd Cu2!!1y 
Hermiston Office 

John A. Kitzhaber, M.D., Governor 

Memorandum 
DEQ Item No. 99-0333 

DATE: March 3, 1999 

TO: Environmental Quality Commission 

FROM: Sue Oliver JC9' 
DEQ, Hermiston 

SUBJECT: Umatilla ("Order Clarifying Permit Decision") 
(Agenda Item F-1, March 19, 1999 EQC meeting) 

256 E Hurlburt 
Hermiston, OR 97838 
Phone: (541) 567-8297 

FAX: (541) 567-4741 
TTY: (503) 229-6993 

Enclosed is the draft "Order Clarifying Permit Decision" that will be mailed out to the Umatilla 
mailing list tomorrow, along with the "Chance to Comment" form. The comment period (written 
comments only) will close on March 15. We will be assembling all comments received and 
overnighting them to you on March 16. 

Please call me at 541-567-8297 (ext. 26) if you have any questions. 

Cc: Steve Bushong, Department of Justice 
Larry Knudsen, Department of Justice 
Kitty Purser, Office of the Director 

Enclosures: Chance to Comment Form (DEQ Item No. 99-0332) 
Draft Order Clarifying Permit Decision (DEQ Item No. 99-0334) 
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Oregon Department of Environmental Quality 

A CHANCE TO COMMENT ON ... 
INVITATION TO COMMENT ON AN Public Notice Date: March 3, 1999 

Comments Due: March 15, 1999 "ORDER CLARIFYING PERMIT DECISION" 
OF THE ENVIRONMENTAL QUALITY 
COMMISSION RELATED TO THE UMATILLA 
CHEMICAL AGENT DISPOSAL FACILITY 
(I.D. No. ORQ 000 009 431) 

For what 
facility? 

Why is the EQC 
making 
additional 
findings now? 

What was the 
legal ruling? 

This Invitation to Comment is related to the Umatilla Chemical Agent Disposal Facility 
(UMCDF) currently under construction at the U.S. Army's Umatilla Chemical Depot near 
Hermiston in Eastern Oregon. The Environmental Quality Commission (EQC) and the 
Department of Environmental Quality (DEQ) approved a Hazardous Waste Storage and 
Treatment Permit (HW Permit) and an Air Contaminant Discharge Permit for the UMCDF in 
February 1997. The UMCDF will use incineration technology to destroy the stockpile of 
chemical warfare agents that have been stored at the Umatilla Chemical Depot since the mid
l 960s. The chemical agents are stored in munitions and bulk containers and include the 
lethal nerve agents known as "GB" (Sarin) and "VX," and the blister agent "HD" (commonly 
known as "mustard"). Nerve agents are highly toxic in both liquid and vapor form, and 
blister agents cause severe damage on exposed skin, eyes, and to the respiratory tract if 
inhaled. 

As required by Oregon laws and regulations (ORS 466.055 and 466.060 and OAR 340-120-
010) the EQC made a series of affirmative "findings" before the Permits were issued 
("Findings and Conclusions of the Commission and Order," dated February 10, 1997). 

The EQC has prepared an Order Clarifying Permit Decision to clarify the findings made in 
the 1997 UMCDF Permit decision. The clarification is in response to a legal ruling made in 
December 1998, by the Multnomah County Circuit Court. 

In August, 1997, a legal challenge to the UMCDF permits was filed in the Multnomah 
County Circuit Court (Case No. 9708-06159) by citizens concerned about using incineration 
to destroy the chemical weapons. In December, 1998, the Court ("Opinion and Order on 
Cross Motions for Summary Judgment," dated December 6, 1998) concluded that "apart 
from one critical ambiguity, the findings, conclusions, and procedures of the (EQC and 
DEQ] were consistent with applicable law, supported by substantial evidence in the record as 
of the time that record closed, and within the discretion afforded to the (EQC and DEQ]." 

The Court also concluded, however, that the findings were ambiguous with respect to the 
extent to which EQC and DEQ may have relied on operable carbon filters, when the record 
establishes that the filters were only in the design stage and did not yet represent a proven 
technology. 
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What are the 
carbon filters? 

What would be 
the effect of this 
Order? 

Where can I 
find more 
information? 

Where do I send 
my comments? 

What happens 
next? 

Accommodation 
of disabilities: 

DEQ Item No. 99~0332 

The UMCDF will use five incinerators to treat the various components of the chemical 
weapons stockpile at the Umatilla Chemical Depot. Each of the furnace systems has a 
standard Pollution Abatement System (PAS), followed by an additional carbon filtration 
system to further clean the gases coming from the furnaces. The air emissions from the 
UMCDF furnaces are required to meet all of the emission limits established by the air and 
hazardous waste permits before the gases pass through the carbon filter system. The carbon 
filter system will further reduce emissions of some pollutants, especially dioxins. 

The EQC concluded that the incineration technology proposed for use at UMCDF met the 
criteria that the EQC developed to determine the "best available technology" to treat the 
chemical weapons and that incineration would pose no adverse effects to human health or the 
environment. During the public comment periods on the draft Permits the EQC heard 
concerns from numerous commenters about the stack emissions from the UMCDF. 
Although the Pre-Trial Burn Human Health and Ecological Risk Assessment conducted by 
the DEQ showed that there would be no adverse effects on public health or the environment 
from the operation of the UMCDF (without the carbon filters), the EQC responded to public 
concerns by directing the DEQ to strengthen the language in the HW Permit requiring the 
Army to install and operate the carbon filter systems. 

This Order would clarify that the Commission findings do not rely on the PAS Carbon Filters 
and that the filters are required as an extra safety precaution. 

This Invitation to comment is limited solely to the proposed Order and does not affect the 
status of the current Permits. 

For more infonnation concerning the Umatilla Chemical Agent Disposal Facility please call 
Misti McDowell of the DEQ in Hermiston at 541-567-8297, ext. 25 (Toll-free in Oregon 1-
800-452-4011 ). 

Written comments should be presented to the DEQ by 5:00 p.m., March 15, 1999. The 
mailing address is Wayne Thomas, Umatilla Program Manager, DEQ, 256 E. Hurlburt, Suite 
105, Hermiston, OR, 9783 8. Written comments may also be submitted to the DEQ 
Hermiston office via facsimile transmission to 541-567-4741. 

The Environmental Quality Commission will review all comments received during the public 
comment period. This issue will be on the EQC Agenda for discussion at the regular meeting 
to be held March 19 in Portland, Oregon. The EQC will not be accepting oral testimony at 
this meeting. 

Please notify DEQ about any special physical or language accommodations you may need as 
far in advance of the meeting or hearing as possible. To make these arrangements, contact 
Sylvia Herrley at 1-800-452-4011 (toll free in Oregon), or at (503) 229-5317. People with 
hearing impairments may call DEQ's TDD number at (503) 229-6993. This publication is 
also available in alternate format (e.g. large print, Braille, Spanish) upon request. 



BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE STATE OF OREGON 

In the Matter of the Application of the 
United States Anny for a Permit to 

. Construct and Operate a Chemical Weapons 
Demilitarization Facility at the Umatilla 
Chemical Depot 

) 
) 
) 
) 
) 

BACKGROUND 

ORDER CLARIFYING 
PERMIT DECISION 

1. On February 10, 1997, the Environmental Quality Commission issued the 

FINDINGS AND CONCLUSIONS OF THE COMMISSION AND ORDER ("Commission Order") 

directing issuance of a Hazardous Waste Storage and Treatment Permit to the United 

States Anny (Army) for construction and operation of incinerators to destroy chemical 

weapons stored at the Umatilla Chemical Depot (the facility is known as the Umatilla 

Chemical Agent Disposal Facility). 

2. The Commission's February 10 order was based upon certain statutory 

findings the Commission was required to make before issuing such a permit. 

Commission Order, Findings 67-86. 

3. G.A.S.P., Sierra Club, and other concerned organizations and individuals 

opposed to use of incineration for chemical weapons destruction filed a petition for 

review of the Commission's order in Multnomah County Circuit Court (PETITION FOR 

REVIEW, Case No. 9708-06159, G.A.S.P. et al. v. Environmental Quality Commission et 

al.). 

4. On December 6, 1998, the Court issued an OPINION AND ORDER ON 

CROSS MOTIONS FOR SUMMARY JUDGMENT ("Court Opinion and Order"). 
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5. The Court's Opinion and Order upheld the Commission's findings with 

only one exception, that the Commission's findings are ambiguous regarding the extent 

to which the Commission relied on inclusion of pollution abatement system (PAS) carbon 

filters. Court Opinion and Order, p. 18. 

6. The Court remanded the Commission's Order for the limited purpose of 

further proceedings to "determine what role the PAS carbon filters play [in its analysis]." 

Court Opinion and Order, p. 27. 

FINDINGS AND CONCLUSIONS OF THE 
COMMISSION IN RESPONSE TO REMAND 

1. The Umatilla Chemical Agent Disposal Facility Hazardous Waste 

Treatment Permit issued to the Army by the Commission on February 12, 1997 regulates 

the five incinerators that will treat various components of the chemical weapons stockpile 

at the Umatilla Chemical Depot. Hazardous Waste Permit, AR 40 (CD 2, folder lOA).1 

2. Each of the incineration systems is designed with a standard pollution 

abatement system (PAS) followed by an additional carbon filtration system (carbon 

filters) to further clean gases emitted from the incinerator. AR 40 (CD 2, folder lOA, at 

Module VII). 

3. The PAS carbon filters were included in the Army's permit application as 

part of the system design for the incinerators. The PAS carbon filters were at a 

preliminary design stage at the time of issuance of the permit. AR 7 (CD lB, folder SA, 

at 234-256). 

1 Citations to the Administrative Record (AR) are to the document number assigned by the Department of 
Environmental Quality in compiling the record, shown in the index provided to the Court, with the CD and 
folder numbers provided in parentheses for ease of reference. 

PAGE 2 DRAFT ORDER CLARIFYING PERMIT DECISION 
UMATILLA CHEMICAL AGENT DISPOSAL FACILITY 



4. The incinerators are designed to meet all applicable regulatory criteria 

without the PAS carbon filters. AR 40 (CD2, folder lOA, at Permit Condition VII.A.8). 

5. The Commission's finding that the facility will not have any major 

adverse effects on public health and safety, or the environment of adjacent lands 

(Commission Order, Finding 85) did not assume additional protection based on inclusion 

of the PAS carbon filters. AR 2268 (CD 1, folder 7B at 156). 

6. The Commission did not rely on PAS carbon filters in finding that the 

baseline incineration technology is the best available technology for destruction of agent 

at Umatilla. Commission Order, Finding 75. 

7. For the purpose of providing an additional measure of safety the 

Commission has authority to require, and, therefore, has required inclusion of the PAS 

carbon filters as an additional pollution control component of the baseline incineration 

technology. 

DATEDthis __ dayof __ , 1999. 

GENI2178 

Carol A. Whipple 
Chair 

Melinda S. Eden 
Vice Chair 

Tony Van Vliet 
Member 

Linda A. McMahon 
Member 

Mark P. Reeve 
Member 

Carol A. Whipple, Chair 
For the Environmental Quality Commission 
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regon 
John A. Kitzhaber, M.D., Governor 

Memorandum 
DEQ Item No. 99-0404 (92) 

Department of Environmental Quality 
Eastern Region 

Hermiston Office 
256 E Hurlburt 

Hermiston, OR 97838 
Phone: (541) 567-8297 

FAX: (541) 567-4741 
TTY: (503) 229-6993 

DATE: March 16, 1999 

TO: Carol Whipple 
Melinda Eden 
Tony Van Vliet 
Linda McMahon 
Mark Reeve 

FROM: Sue Oliver J-0-
DEQ, Hermiston 

Langdon Marsh 
Stephanie Hallock 
Larry Edelman 
Larry Knudsen 
Steve Bushong 

SUBJECT: Public Comments received on draft "Order Clarifying Permit Decision" 
Umatilla Chemical Agent Disposal Facility 
Agenda Item F-1 for the EQC meeting to be held March 19, 1999 

Enclosed is a copy of the only public comment the Department received in response to the 
"Chance to Comment" on the draft Order Clarifying Permit Decision (the comment period 
closed at 5:00 p.m. on March 15). G.A.S.P. et al. sent the enclosed letter via facsimile 
transmission. It includes excerpts from an Army report titled "Risk Assessment of the Pollution 
Abatement Filter System of the Umatilla Chemical Agent Disposal Facility" dated September 
1998. The Department has included a full copy of the report. 

The Department became aware of this report on October 21, 1998 during a public meeting that 
the Army held at their Outreach Office in Hermiston. At that meeting the Army presented a 
summary of the results of their "risk assessment" of the carbon filter system at Umatilla. On 
November 23, 1998, the Department requested that the Army provide a full copy of the report. 
The report was received in the Hermiston office on January 14, 1999. It is the Department's 
understanding that the National Research Council has reviewed the report, and is preparing an 
assessment of the Army's risk evaluation process. 

If you have any questions please call me at 541-567-8297, ext. 26. 

DEQ-1 
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99-0402 

(503) 234-2694 

STUART A. SUGARMAN 
ATTORNEY AT LAW 

15 March 1999 

STATE OF OREGON 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

RECEIVED 

MAR 15 1999 

Mr. Wayne Thoma~ 
Umatilla Program Manager 
Depart1nt:nt of Environmental Quality 
256 East Hurlburt Street, Suite l 05 
Ht;0rmiston, OR. 97838 

HERMISTON OFFICE 
VIA FACSIMILE -- (541) 567-4741 

RE: Invitation to Comment dated March 3, l 999 regarding proposed Order Clarifying 
Permit Decision 

Dear Mr. Thomas: 

We write on bchalfofG.A.S.P., Sierra Club, Oregon Wildlife federation, Karyn 
Jones, Susan Jones, Heather Billy, Deborah Burns, Janice H. Lohman, Leandra Phillips, 
Merle C:. Jones, Cindy Beatty, Andrea E. Stine, Dorothy Trish, Mary Bloom, Robe11 J. 
Patzer, Janet Nagy, Ladonna King, John Spomer, Christine Clark, Stua11 Dick, Gail 
Horning. David Burns, Pius A. Horning, Karla Stuck, and Melanie Beltanc (collectively 
referre.d 10 as "Citizens") regarding the proposed Umatilla Chemical Demilitarization 
Facility (UMCDF). As you know, the Multnomah County Circuit Court issued a decision 
on 6 Dc,ccmbcr 1998 remanding this matter to the Oregon Environmental Quality 
Commission (EQC) and Department of Environmental Quality (DF.Q). The Court stated. 
in pan, "I must remand these orders to the respondents to determine what role the PAS 
carbon filters play in their analysis." Opinion and Order at 27. 

On :l March l 999, the DEQ issued an invitation to comment on a proposed Order 
Clarifying Pennit Decision. The permit decision being clarified is the Febrnary I 0, 1997 
decision issued by the EQC. In the invitation to comment, the DEQ stated "[t]his 
invitation to comment is limited solely to the proposed Order and docs not affect the 
status oft he current permits." Invitation to Comment at 2. 

Firnt, Citizens raise the general objection that the proposed Order Clarifying 
Permit Deci~ion appears to have been prepared by the DEQ and not the EQC. The 
proposed Order Clari lying Permit Decision appears not to have been drafted by any of the 
decision makers that issued the decision approving the Army's permit. Citizens expect that 
the EQC, and not DEQ, would best be able to cl<Lrify its own findings. Citizens hereby 
make a public records request pursuant to ORS !')2.001 et. s<!q. seeking all PIJQ and 
EQC records pertaining to the proposed Order Clarifying Permit Decision. 
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Second, tlH~ proposed Order Clarifying Permit Decision fails to cbrify anything H 
merely concludes that the EQC (or DEQ) "did not rely on PAS carbon filters ... " 
Pr(lpasc.d Ordel' Clari lying Permit Decision at 3. The proposed order does not explain 
how its earlier findings, which would appear to hinge the entire decision, including best 
available technology (BAT) on carbon filters, does not actually do so. The proposed 
order also docs not attempt lo explain how the EQC now is taking a stance which appears 
diametrically opposed to the clear, stated emphasis individual EQC members placed on the 
filter;; wi1h no equivocation ur counter statements from any members, that the decision 
hinged on carbon filters. 

Third, the DEQ and EQC have, once agai1;, failed to provide the Citizens iuicl 
others with a contested case process that would permit full airing of the critical issues 
being raised here and in the Citizens other submissions. In fact, the DEQ/J2QC have failed 
even to address many issLies raised by the Citizens. See, e.g., Citizens December 14, 1998 
letter to the EQC and attachments. Consequently, the DEQ's/EQC's process concerning 
the Army's permit continues to march forward without balance or even a sense of fairness. 

Fourth, in the proposed Order Clarifying Permit Decision, the DEQ complctdy 
abandons the PAS carbon filter system as a system necessary to meet statutory or 
regulatory requirements to choose the best available technology (BAT) and protect public 
health and the environment. However, the DEQ notes that the PAS carbon filters are 
being added to provide "an additional measure of safety ... " Proposed Order Clarifying 
Permit Decision at 3. 

Y ct. the DEQ fails to assess what negative impacts may result from the addition of 
PAS carbon filters. Ironically, the Anny and National Research Council have not 
deterl1lilled to this day, four years a!ler submitting a permit application, what risk is 
associated with the addition of PAS carbon filters to the baseline incineration system. 
Citizens urge the EQC to consider the pennittee's following statements which reflect the 
Anny's knowledge of this risk and the EQC's continuing habit of ignoring these risks: 

a) "Since the Army's initial assessment, additional risk assessment tools 
have been developed to assist in the characterization of baseline system 
performance, both with and without the proposed PAS filter system. 
Preliminary assessments using these tools indicate that the addition of the 
PAS filter system may not contribute to any measurable redL1ction in risk 
and may actually be the source of new risk to both workers and to the 
public." Department of Defense; Interim Status Assessment of the 
Chemical Stockpile Disposal Program: April, 1996. 

h) "Two areas where cost reductions have been identified in developing the 
December 1996 cost estimate are associated with the filter system for the 
Pollution Abatement System (PAS) and optimizing operations. The 
Program Manager has completed a value engineering study that modified 
the design a11d found reductions in capital and operating costs." (Statement 

Page 2 - Comments Re: UMCDF Order on Rc111and 

P.02 



MAR-15-99 04:25 PM BELMONT LAW CENTER 503 234 1330 

before the 1 fou~e National Security Committee of the Hou~e of 
Representatives by Mr. Gil Decker, Assistant Secretary Army!Research 
Development and Acquisition ). 

In addition, within the last thirty days, Citizens have u11covered a draft document 
prepared and reviewed by Army contractors that demonstrate PAS carbon filters are not a 
benign tecl1nolob'Y· Citizens request that the DEQ/EQC add the enclosed excerpts of the 
following document into the record: Mitrelek Systems, Inc. "Risk Assessment ofthe 
Pollution Abatement Filter System for the lJmatilla Chemical Agent Disposal Facility" 
(Draft September I 998) (herein referred to as the "Mitretek RA"). The following pages of 
the Mitn;:tck P AFS Risk Assessment arc being offered into the record: cover - vii; 1-1 to 
1-2; 3-2 to 3-7; 4-7 to 4-18; 4-30 Lo 4-36. These pages directly address PAS carbon filter 
issues as well as other issues related to the overall risk of the baseline incineration system. 

Fifth, and more specifically, the Mitrctek P AFS Risk Assessment acknowledges a 
large percent inuease in the frequency of some accident events (from 168% to 385% 
more likely) due to addition of the PFS carbon filters. Mitretek RA at 4-13 (Table 4-8). 
Mon:ovcr, the addition of PFS carbon filters presents new accident scenarios "not present 
in the baseline QRA [Quantitative Risk Assessment]." Mitrelek RA at 4-14 to 4-18. The 
addition of PFS carbon filters also presents "a 13 percent increase in worker fatality risk 
for the UMCDf." Mitrctck RA at 4-30, Finally, the Milretek PAFS Risk Asgessmcnt 
acknowledges that significant uncertainties in the QRA process have not been "tre<1ted", 
"including uncertainty in the parameters affecting the downwind transpo1t of agent and in 
the dose/response behavior of the population." Mitretek RA at 4-35. Significant 
omissions indeed! 

This new infi.1rmati1)n points out the need t.o provide a contested case process and 
to re-evaluate whether incineration is the best available technology, Tfthe DEQ/EQC will 
not reopen all issues to the contested case process, then Citizens request that the agencies 
open the assessment of best available technology lo the contested case process. 
Specilically, Citizens request that the DEQ/EQC immediately authorize subpoenas for the 
undersigned to allow the timely capture and preservation of documents and testimony 
from various government officials regarding the ever-changing risks and status of the 
major components in the continually changing design of the ''baseline" incineration system. 

We would appreciate a prompt written response to these comments and the 
requests made herein in order to allow the Citize11s to detennine how to further address 
the is~ues raised to date with the Circuit Court and in other fora. As we (namely, Richard 
Condit and Stu Suganmm) did not directly receive copies of the Invitation to Comment, 
we request that the undersigned be placed on all mailing lists associated with the 
permitting and further assessment ofUMCDF, and we resctvc the right to challenge this 
entire proceeding because of lack of adequate notice despite our previous request to be 
placed on all relevant mailing lists. We also reserve the right to challenge any other 
procedural defect relevant to this proceeding. 
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Please contact us if you have any questions. 

RespE sllbmitted, 

Sttmrt A. Sugarman, OSB 1192137 
3430 SE Belmont, Suite IO I 
Po~, OR 97214 

--~'-1/ p~t~~~/ 
Richard~ Condit, Attorney 

503 234 1330 

2525 Arapahoe Ave., Suite E4-309 
Boulder, CO. 80302 
303-444-1188 ext. 219 

Counsel for G,A.S.P., Sierra Club, and OWF et al. 

SAS.ss 

Enclosure as noted 
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MYR 1997·58 

Mitretek Technical Report 

Risk Assessment of the Pollution Abatement 
Filter System for the Umatilla Chemical Agent 
Disposal Facility 

September 1998 

Sponsor: 

Dept. No,; 

U.S. Army Office of 1he Program 
Manager for Chemical 
Demllltarlzatlon 
HOoO 

M1mETE1c 
SYSTEMS 
center for Science and Technology 
McLem1, Virginia 

Contraot No.: DMMOl-95·0·0002 

Project No.: 00952.20N 

Thls docaimenl wus pr~parocJ for ~111lhuriLOO t.li:;tribuUoo 
ooly. It has not been approvod for public release. 
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Milrc!ck Department 
and Project Approval: __ <jd_ Gbt_,.1 , ,, _ _£_~. 

~Abu Tali~£-.;, 
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Section l 

Introduction 

1.1 Background 
In 1993, lhc National Research Council (NRC) recommended that the U.S. Army cvaluut" 

the addition of carbon filters to treat effluent gases from the pollution abatement systL'ms 
(PASs) of chemical agent disposal facilities (CDFs). fl was believed that carb\lri filters could 
cnhanc~ the salcty of th.:: facility by reducing the risk of aci:idc1ilal agent rdcast: from the 
incine.rawr stack (NRC, 1994). In addition, while air emissions from normal operations of 
CDF furnaces contain only trace amounts of substances that may present health hnzitrds, the 
PAS filter system (PFS) potentially would have the added b<::nefil of further reducing these 
tr;1cc emissions. 

Jn response to the Nl~C's recommendation, the Anny developed a conceptual lfosign l)f 

the PFS. The design served us lhc basis of the Army's preliminary as~c~sment of the potential 
irnpacts of the PFS on human health and environmental safety (Army. 1994). This evaluation 
concluded that carbon filters could potentially enhance system performance hut would ulso 
increase system cost ;md i:nmplexity. The Army's .study was not sit~-spccific. In :1ddition, 
111:;1\ih rbk ass<.:ssm<·11h (lmA,,) and quantitative rhk :1sst".ss1m:11t' (QR,\,.) \wn· not ;ivailal>k 
at lhc time to quantify the benefits in terms ofrL~k. Since the 1994 study, the original l"FS 
design has been modified to u nwn: efficient configuration. Additionally. the Army has utilized 
the subsequently compkled Umatilla Chemical Agent Disposal Facility (UMCDF) HRA and 
QRA to conduct a more comprehensive. facility-specific risk analysis of the PFS. 

Mitrdck has the kml n:sponsibility of coordinating and inkgrnting the work of other 
Army contractors. This report documents rile PFS ri'k analysis for the UMCDf' and is a 
collaborative effort of Mitretek, Science Applications Internutionnl Corporation (SAIC), the 
Center for Health Promotion and Preventive Medi.cine (CHPPM), and the Edg1:wood 
Research, Devdupmcnt, and Engineering Center (ERDEC). The evalu<ition follows the 
general methodology described in u separate report (Mitretck, 1998). 

1.2 Objective and Scope 
In its risk evaluations of proposed changes to the CDFs, the Army's primary objectives 

arc lo verify that the facility remains in compliance with the state-approved ilealth risk 
thresholds and that the proposed changes will not compromise public und worker safety. The 
specific objectives of the PFS study that is documented in this report arc to ( 1) estimate the 
net effects on health risks and safety, and (2) address other factors that affoq or may bl; 
affected by removal of the PfS at the UMCDJ;. 

1-1 
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As a st:1rting point. this st11dy draws from previously conipkt~tl risk asscssmcnr, for th~ 
UMCDF. These assessments arc the Pre-Trial Burn Risk Asscosment (commonly c:ilkd the 
HRA) pcrforn1ed by Ecology anti Environment, Inc. (E & E) for the Oregon Department of 
Environnwmal Quality (ODF.Q) (E & E, 1996) und the QRA performed by SAIC (SAIC. 
l'.l'J(,a). Tliey ar<' "'"d l1y 1l1c· A1111y as Iii<· fi•umli1liD11fi1r11111ki11g dn-i.'.ill11o; <>11 ('la·niic·:il 
Stockpile Disposal Progrnm changes for controlling or mitigating risks. 

!IRAs are conducted as part of the Resource Conservation nnd Recovery Act (RCRA) 
permit requirements for hazardous waste combustion facilities. The HRA consisu; of two 
major componcnts-h\1mnn h..:alth risk assessment (HHRA) and ecological risk assess11wnt 
(FRA). The. IfllRA quantili~s <:anccr risk nnd other health cftect~ rc"illing th11n c'.Xpo>urc to 
stack emissions. The ERA estimates the potential ecological risk (e.g., terrestrial vegetation 
and soil invertebrates) us a result of exposure to emissions ofpoUutants tbt may afkct the 
ecology. 

Tlic approach for HRAs is deliberately conservative to ensure tlwt health risks arc not 
undcrestimntcd. The UMCDF !IRA anal~zed the health and ecological effects of stack 
emissions based on gas volumetric flow rates ancl temperature that assurncd till~ prcsi,;11cc Qf<1 

PFS. To be conservative, however, no ~re\lit w•t~ tukcn for the ~uptun: cftlcicncy of the 
carbon filters. For tlic UMCDF PrS evaluation, that HRA is revised to estimate the effects 
from st:1ck emissions of fl facility configuration that tlitl not lwvc the l'FS (undrnngcd 
chemical emissions but dispersion governed by appropriate flow rates 1ind tenipernturc:s). 

QRAs quantify the risks from accidents involving the release of agent. As s11ch, QRA 
results are utilized by the Army as a design and operational tool for managing accident· related 
risks. The Phase l QRA has been completed for the UMCDF (SAIC. I 996a). A Phase l QRA 
cs'-'.nti;11ly npd;1tes the ric,k assessment that was performed previously ;1s part of th<.: Army's 
Final Programmatic E11viro11me11tal Impact Stutemenr (FJ'c'IS)jor tlw Chemirnl Stvckpile 
Disposal Program (Army, 1988) The Phase I QRA does not indutk the PFS. AU!nrt of this 
effort the UMCDF Phusc I QRA was updated to determine the net effect of tbe PFS on ril;k 
related to accidental agent release. 

In addition to tlw !IRA and QRA evaluations, a hazard cv;tluation (llE) was pt'rformcd to 
qualitalivcly evaluate th~ ha~ards from solid W:.\Sle uisposal involving the: ['I'S. Whik these 
hazards arc also accidcnt-drivrn, the risks to the public and workcrn associ:itcd with th~sc 
hazards are not primarily from chemical agent but are from potential cxposur~ to non-agent 
hazardous substances. As such, these types of hazards are not addre->scd in .. ~!< A. 
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assessment. tlK statc-.ipproved threshokl li.)r excess cnnccr risk is I l!-05' ( l! & F, 
1996). 

• Chronic noncarcinogenic health effect. Expressed as a hazard quotient (l!QJ and as 
a ha7ard index (!II). The l!Q represent>; the polenlial long-term advt'rse hcallh impact 
of' exposure to a tu.,ic d1<:mical emitted from lhe incinerator sta~·ks. It is cxprcsscu as 
the rntio of a receptor's dose resulting from exposure to a single substance for a 
specified time period (chronic) to a t•cfcrcncc dose for that substance for a simik1r time 
period_ When more than one chemical is released, the overall potential for 
noncarcinogcnic effects is assessed by '·alculating the HI. The l!Qs for all chemic;tl_, 
that affect sped fie target orgm1s are <1ddcd together lo ohtain the I JI for those target 
organs. Separnte Hh <1re developed for each exposure roulc. Fur th<.: UMCDI', the 
state-approved HQ and HI fur chrunk: exposure scenarios is 0.25 (E & E. 1996). 

An JIIIRA may also address acute health effects. This was not a r,:::quirement for the 
UMCDF and thus .is not addressed in the IIIIRA. 

3.2. l Constituent of Potential Concern (COPC) Concc11tratio11 Datil 

Table 3-1 presents a list of 82 constituents uf potential concern (COPCs) that could be 
discharged to the atmosphere through stack gas emissions during ope.ration of the various 
im~i1wrators at the UMCDF. They include l 0 polcnti:1lly toxic dioxin and furnn homologue 
d1rn1i1:;JI, wl!ich, for 111<' p11q1"'l'S nfthis an;1lysis. liavc l>el'n ;1t;sumcd to h1· ;ind modeled ns 
2,3.7 .8-tctrnchlorodibcnzo-p-dioxin (TCDD) toxicity equivalents (l'E< . .,l). The ttihlc giv1:s th<: 
ma~inium concentn11ion for each COPC bused on tests performcd at the Johnston Atoll 
Chemical Agent Disposal System (JACADS) on Johnston Island in th<: Pacific. Ocean. Of 
these 82 COPCs, 46 are considered "regulated," which means that they arc specifically 
addressed in the RCRA permit for the applicable source (e.g., LIC and DFS), As the table 
indicnrcs. m:my of tile regulated CO PCs are ~r or just slightly above lh,,iJ· dctcdion limit 
concentrations. Aduilional information on the specific COPC emission rates used in the air 
dispersion analysis for euch UMCDF emission :;ourcc is provided in \hi; P1 c-Trial Burn Risk 
Assessment report (E ~ E, 1996). 

3,2,2 Air Dispersion Model 

The UMCDF HHRA used the Industrial Source Complex Short 1'crm, Version 3 
(ISCST3) computer model to predict chronic ambient air vapor and p<1rticulatc 

3 I E-05 is the· same as I x Io·' 
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Tuhll' 3-1. JACADS Muxfnium Stack Concentration Dala 
---

Maximum Stack Detection 
Regulated Gas Concentration • Limit 

COPC Polluta nl? (ug/m3
) Source (DL)'' 

Di, 1.\· / 1111:11 ran /-/ 01110/og 11(' ('htnLit< 1 ts 

2,3, 7 ,8-TWi1d1 lorudi bt:nw-p· Yes 8.83E-05 Oil-UC I. I Ol.Hl5 
Dioxin 
Pen tod1 lorodi b<n zo-p-Dioxin • • • Yes 5.66E-05 GU-UC 5.66E-05 
HtxachlornJitienzo-p Dioxin Yeo 9.72E-05 VX-DfS 3.24E-05 

llcptach lor11di b<:nzo· p- Dioxor1 Yes 7.62E-05 YX·DFS 3.24E-05 

()t,:tw.:lilor~xlibcnLo p f)io:dn Yes 1.711'.114 Ill> M l'I' X.46E 0) 

2,3. 7, 8 · Tctrochlorodi bcnzofor;11> Yes l.16f·05 Hfl-LIC 7.58E-06 

Pen ti.I ch I orodi bcn lof u rnn Yes l.34!i-04 HD-Mf>F 4.23E-05 

Hex.nch I onxl i bcn zofuran Yes 2. I lf-04 HD-MPI' 4.23E-05 

Hepta<:h I orodi bcn zvf u rail Yes 4.0!JC-01 HD·MPF 4.23E-05 

Octach Jorc)(Ji bt:nt,<)fur::in ·Yes 2.:lSil-()4 HD-MPf' 8.46E-05 

Volatif,· fro,/tu·1.1· o//111·on111f,•tt' 

CumbtWiV11 (FIC.<J 
Acelonc No 3.58E+04 VX·LIC 1.00E-0 I 

Benzene: Yes 4.75E+Ol GB-I.IC 3.00E.(ll 

Bron1odlchJurornetli~1nc: No 1.46E+OO YX·Df'S l.OOE·Ol 

Brnrnofor n\ No l.71Et0l VX-DFS l.OOE-01 

2-llutunonc (01 1nc1hyl ethyl ketone) No l.47t::f02 VX-Lll'S l.OOE-01 

Curbon Dlsul!Itlc No l.OOE+OI HO-UC l.OOE-0 I 

Carbon Tetrachlmide No 4.33E+Ol HD-LIC l.OOE-01 

Chlorobenzene No l.94E+OO HD-LIC l.OOE-01 

Chloroform No 3.96E+OI VX-DFS i.OOE-01 

Chlon)nH.:t!1anc No 5.59E-t02 GU-UC 3.00E-01 

Dibromochlorometh ane No l.D4E+OO VX·DFS 1.00E-01 

l, 1-l)ichloroethanc No 3.00E·Ol GB-UC 3.00E-01 

Dichloromethuno (or methylene No 5.86E+03 VX-DFS 1.00E-01 

chloride) 
I ,2·Dichluropmpane (or propylene No 4.96E+02 GRJ.lC 3.00E·Ol 

dichloride) 
Cis-1,3-Dichloropropcnc No 4.28E-+02 GD-UC 3.00E-01 

Trans- l ,3-Dichloropropcne No 4.45E-Ol fID-LlC 1.00E-Ol 

Ethyl benzene No 3.85E·t00 YX-DFS 1.00E-0 I 

4-Mcthyl- 2 Penlanonc (or methyl No 4. 91 Ell+OO GB-UC 3.00E.ol 

isobutyl kcwne) 
2-llcxanone No 3.71E+OO OB-UC 3.00E-01 

Siyrcnc No 2.41E+02 HD-LIC !.OOE-01 

l, 1,2,_2-Tetrachloroeth.inc No l .0tm+oo GD-UC 3.00E-01 

3-3 
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.i : 

Table 3-1. (Continued) 
···-----···-------,.~,----=---,-------~---

Mmdm11111 Staek 

COP< ' 

Volatile f'/Cs (co/lli!IU<'<1) 
Tt.:lri.tCh 1 orc..x.·t ht.: r1 c 
(or tetachloroethylene) 
To!ut'r\C 

I, I, I ·'l'rid1lrnoctha11c (or methyl 
ch lnr(Jf1ir1t1) 

Vinyl Acetllte 
Vinyl Chloride 
Xylencs 

Semi· Vnlmile PI Cs 
B1..·n1.oi<.: AL·id 
Bcn·Lyl Alcuhol 
Dierhyl Phtl1alate-
Dimethyl Phthalalc 
Di·n-Butyl Phthalate 
Di-n-Octyl l'hihulnlc 
Bis(2· El h yl hex yl)· Ph 1 ha I ale 
2·Ml"lhylplienol (or (Hrcsnl) 
3-Mcthylphcnol (or m-cresol) 
4-Methylphenol (or p-cresol) 
Nuphlhale1\e 

Po/1111LJ111s 

Gll*"'* 
HD'** 
vx• .. 
Chlorine*"'* 
HyJ1011cn Chloride 
llydrogcn Fluori(le 
Nitroglycerine 
Polychlorinated biphcnyls (PCB) 
Particulu1c 
2,4· Dini t rotol ucnc 
2,6· Dinitrotnlue-ne 
2,4.6-Tri nil1 \\l\>lucne 
RDX 
HMX 

...... _'":·· . 

.. 
>· .;: ; 

Regulated 
l'ollutanl'! 

No 

No 
No 

No 
Yes 
No 

Nn 
Nn 
Nn 
No 
No 
No 
No 
No 
No 
No 
No 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

3-4 

Gas Concentration• 
(~twnr'l 

. -·-·-- ... 

uor.+no 

3.02E+03 
l.77E+·OI 

6.90E·O I 
9.921.'+00 
3.76E+OO 

l.23E+02 
o.16Et02 
2.89Et01 
1.15E+D2 
5.52E+OO 
2.76Et01 
9,28Et01 
I.24E+02 
5.0813+01 
5.80E+OI 
2.92E+OO 

6.00E-02 .... 
8.70E+OO .... 
6.00E-02"" 
3.42E+OJ 
3.70E+03 
9.30E+03 
8.ISE+OI 
8.SOE-02 
8.00E+03 
3.71E-Ol 
3.71E-OI 
3.71E Ill 
3.711i·OI 
3.71E-OI 

Soatrt•c; 

CiA·l..fC 

VX-DFS 
VX DFS 

GU·LIC 
110-MPF 
VX-LJC 

VX-DT'S 
VX-LIC 
013-L!C 
HD I.IC 
GB-LIC 
GB·LIC 
llP-LIC 
GB-LIC 
HD·LlC 
GB-UC 
VX-DFS 

Gil LIC 

HD-LIC 
VX·LIC 
HO-UC 
Gil-LIC 
GB·LIC 
VX·Dl'S 
VX-DFS 
vx.uc 
VX-Pf'S 
VX-DFS 
VX· DI'S 
VX-DFS 
VX-DFS 

Ill," 

3.00F.-0 I 

l.OOE-01 
1.001'-0 I 

:l.UOE-0 I 
1.00F. {)] 
l.OO!l-0 I 

I .40E+OO 
I ..IOE+OO 
I .40E+OO 
~.SOE-0 I 
1.4013+00 
J .40E+OO 
1.IUE+OO 
t.40E+OO 
l. IOE+OO 
l.40E;-OO 
1.401.'+00 

6.00E·02 

6.00E+OO 
6.00E-02 

3.42E+OJ 

3.57E-Ot 
3.571.'-01 

J.57E-OI 
3.57E·OI 
3.57E-OI 

I 
! 
' 
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• 
.. 

COPC 
Metals 

Anlirnony,..'"' 

n~1riurn 

llcrylium .. ·• 
Bon>n 

Cndmium 
Nickd 
Pltospltuf'us 
Selenium 
Silver'*"'* 
Th;illium 
Tin 
V;,,inadi,1111 

Zinc 

T:1bk 3·1. (Conrludt•d) 
.. ---.. ···-~ ..... ' .... . .. . .. 

Maximum Stack 
Regul!ited Gas Concentrulion 
Pollutant? (µg/111') 

Y<'S l.60E+O I 
Ye!'. 2.22r:+o1 
Yes l.57E+OI 
Yes 5.27E+m 
Ye>i 5.30E+02 
Yes 9.81E+OO 
Yes 3.521;+0 I 
Yes 3.43Et02 
Yes i.06Et01 
Yes 1.60E+OI 
Yes 5.27E+OI 
Ye> 3.61F.+01 
Yes 1.07Et01 
Yes 2.1Jl\+07. 

·--,.·--

• 

Source DL'' 

HD-Ml'!' l.60E+OI 
l!D-LIC r1. 78E t 00 
HP-Mf'F 150E+OI 
GB-UC 5.27E+OO 
VX-LIC 1.25!!-rOI 
HD-Ml'F 3.75Et00 
GlJ-LJC 5. I 2E+OO 
VX·LIC 1.25E+OI 
HD LIC 6.73E+OO 
HD·Mf'F 1.60E+OI 
Gil-UC 5.27E.,OI 
VX-LIC 6.41 E+OO 
HD LIC 2.56E+OO 
HD-UC 6.7:11::+00 

M<iximum !'epotlcd stack concentrations from all tests during JACADS Opcrnlional Verification T~>ting, 
Detection Limit (DL) concentrations (in µg/m 1) vary d~pcnding on sampling conditions. Agent DL shown 
is equal to _20 percent of the allowable stack concentration (ASC). 

... Undctct:"lcd. 

... , 13;1::.ct..l on JA(?A!}S ;.1nal)·ti•.:•1l IJLs. F1ir the: analy!iis prcst.!nti:d in this rcpor1, agent J)L i.:oni:cntraliun i~ 
assumed to be 20 percent of the ASC. 

concentrations, as well us the chronic wet and dry deposition rates. ISCST3 is the most 
up-to-dale model and incorporates many improvements over previous air dispersion models. 
The rdi111.,1111.·111s incJudt: (F. & E. 1996): 

• Revised dry deposition calculation routine 

• Revised scavenging coefficients for wet deposition calculations 

• Exp;inded number of receptors for which calculations can be performed 

• Plume dcph.:liun mechanism to account for wet and dry removal processes 

• Separation of particulute and vapor phases of same compound:> 

• Incorporation of complex terrain algorithms 
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3.2.3 Other Key HHRA. Assumptions . --- r"'-< iql'I 

4 

5 

The, following were some of 1hc key assumptions in the existing lJMC:Df I II IRA: 

• Stl!dy area encompassed all the area within a 50-km r:idius of the UMCDF. 

• Can1paign du1·.it ion was '.l.2 ycars4 with all furnnccs operating continuously during that 
time, evc111ho11gh actual run-ti111c, based on lite slockpilc inventory, w~1:; prnjc~lcd at 
1.0 year (3.2 years accounted for equipment downtime). 

• For the DFS, LIC, and MPF. the emission rates of regulated CO PCs for the UMCDf. 
wc!'e based on the maximum emission rate deccctetl for each constituent during the 
.ti\Ci\DS 1es1 nin~ !(1r 1::1d1 fiiriwn' anti w~.rc i1dj11sl\'d to rc\kct the llMCIJF 
incinerator !Ced rntcs. HoWCYl;i, for the DUN, the !!,l't!lllC>l c111i,sitm r;1k rw111 all 
sources (i.e., tolul of 19 tc'l runs) was uscct.S These emission rates scrwd as the initial 
inpllls to the air dispersion analy~is. 

• Emission rates of chemical agents (even if they were not tktcctcd) were derived based 
011 1 he, 11.,,;11111p1 i<>n 1 k11 1 llc:y were present at the 1naxim11111 allnwahk st :1ck 
concentration (A.SC) (0.3 ftg/m' for GB and VX. 30 ftg/m' for HO). 

• Undetcckd, regulated CO!>Cs were assumed present at con~cntrations equal to the 
detection Jim.it. Undetected, unregulated COPCs were assumed prl:scnt al 
conccntrntions equal lo one-half the detection limit. 

• Off-peak performance, lt!ading lo emission rat..:~ that were 10 tin1•:• 11nrn1at. 01·curring 
20 percent of the time for nonmctab and 5 percent of the tin1c for metals. 

• Emissions of certain metals (Pb, 'Ba, Cd, Cr, Ni) from the MPF were not hasctl on 
JACADS data bot were calculated sl)parately. Emissions were expected to h<:: gre.atcr 
for these met ~ls because of the processing of painted 155-rnillimctcr shells, whith 
contain greatl!r amount.<; of these mct•1ls than the ton containers used in the JACADS 
trial burns. 

• Risks from direct inhalation and indirect exposures were cstiniatcd using the TSCST3 
m<Jdct. All CO!'>Cs listed in Table 3- l were cvnluatcd for direct inhalation exposure, 
and cancer risk was estimated for carcinogenic substances. 

The campaign duralion of 3.2 years was u.1ed in the E & E HRA reporr. This diffrrs slightly from th~ 
ruinpaign durntio11 value \lsCd in \he QRA (3.3 ywr.,). We hdicvc this discrepancy is largely due 10 

rounding-off errors. 

At !he lime the \JMCDF llRA was pcrform~cl. JACADS trinl burn IC$lS for 1he DUN had no! been 
c.ompkled. 
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• A COPC was >d•:t'lcd for indirect \:Xposure if it met any 011L' of the following crit~ria: 

R<.:commcndc·d by the Environmental Protection Agency (EPi\) in its Risk 
Assessment Implcmcnt<1tio11 Guide (EPA, 1994) 
Pcrsi.~1c111 in til<' uivirn11111<:11t 

-- Accu111ula1es in plant and animal tissues 
Toxic relmive [() other COPC (i.e., cancer slope factor >0. l or rcforcncc Jose 
<0.09 mg/kg-day) 

• The indirect exposure risk calc1dation did not include volatile orgqnic rnnmouods 
rcgan..lk.>S of their wxicily because of their limited i~l>ility lo <iccurntilatc in plant ;ind 
animal tissues. 

• The cbl'Onic HHT<A focused on the following exposed individuals (or receptor$): 
subsistence farmer, subsistence fisher, ndull resident, and child rcsidenl. Discrete 
receptor locations dclt:rrninc the maximum air concentratiom and maximum 
deposition ratc:s associated with each receptor. They were selected based on wind 
direction and the probability that an individual will be exposed at that lorntion. The 
impact or1 each exposed individual was modeled at two locutions: the high-imp•Kt 
location 100 meters northeast ofihe proposed conunon stack k>eiltion (except ror 
Sllb$i~ll)nce fisher because no water body was present), and the fonceline location with 
maxinium impact (except for subsistence fisher, where maximum impuct location in 
Umatilla River was used). 

• Acute health effects were not analyzed. 

• The~~ slope factor approach was used to calculate cancer risk from direct 
inhalation (I: & E. 1996). 

3.2.4 Human Health Risk Assessment Results 

A summary of the I IJ IRA results frnm the original UMCDF HHRA is presented in 
Table 3·2, and more details arc provided in the Pre-Trial Burn Risk Assessment repon 
(E & E, 1996). The excess cancer risk value,,; shown in the table ar~ driven by risk due l<1 
direct exposure (i.e., inhalation) mt her than indirect exposure (i.e., ingestion of contarninat~d 
food). The llllKA m;sumed lhc presence of 1he Pf'S, which affcL·ted temperatures, humidity, 
and flow rates, but took no crc.dit for potential emissions reductions. The results show thut th<.! 
UMC:DF meets all th<: state-approved thresholds for the screening risk assessment. 

3.2.5 Evolving Guidance on the HHRA Methodology 

The methodology used to perform the screening risk assessment for the UMCDf' w«s 
marKl•ltcd by the ODEQ and the US EPA. These regulating entities recognized that the 
methodology, in particular that for performing indirect e.xposurc risk nsscssmcnrs, would 
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of the UP/\ that altac·hcs to the CHB) along with the failure of the munitions in this area nlso 
has the potential to involve a significant amount of agent. 

Other external events nlso contribute to the risks at the UMCDf'. Although the aircraft 
cra;h risks arc not associmcd with any undue exposure to aircraft, calculations were m:1dc f(H' 

the probability that an in·flight plan~ could crash into one of the storage structures or the 
facility, Such accidents arc more important to processing risk than to storage risk, primarily 
due to the duminancc of t:arthquakc and lightning events at tht: storage yard. 

In audit ion to exkrnal event>, only one activity rehlted to munition disposal (which 
inclutles all activities llSSociated with munition handling tlu-ough iociuerution) was important 
to risk at th~~ UMCDl'. During the removal of rocket pallet> from their storage igloos, it is 
postul~tcd that a forklift-related event may either cause a rocket to explode or its propellant 
to ignite. These scenarios are risk significant occuusc an ignition within an igloo could 
propagate to other rockets in the igloo, possibly causing an igloo fire involving the entire 
igloo inwntory of rockets. Although a substantial fraction of the agent woulu be consumed in 
the resulting fire, the amoum that could potentially be released is large because the available 
qunntity is h1rge. The results show that all other activities related to munition disposal do not 
contribute significantly to processing risk (approximately I percent). 

For the lJMCDF, the QRA results clearly indicate thut the fatality risk of munition storage 
is much gr~;1tcr than that of processing (sec Tables 4-2 antl 4·3). Uasctl on thc>c results, •mtl 
tht: fact th•1t ):Joth munition disposal and storage risks arc dominated by external events, similar 
risk analysis with the f'fS should result in minimal impact on the overall risk associated with 
accidental agent releases. A thorough evaluation oflhc potc::ntial risk increases antl tlccrcuscs 
due to the PFS hns been performed. The results of this evaluation are presented in 
Scctions 4.2 through 4.6. 

4.2 Examination of Potential Benefits of the PFS 
As mcntioncd iii Section 4. I, the UMCDF Phase l QRA considers a comprehensive set of 

accident scen;irios that could lead to chemical agent release from tht: UMCDF or the storage 
yanl. The Pf'S could mitigate some of these scen;1rios by capturing the chemical age.nt bdorc 
it b released to the environment. In this section, the potential benefits of the PFS nrc 
examined in dct,Jil, and the positive impact on the QRA risk is quantified and discussed. 

4.2.1 Elimination of PAS Releases 

The furnaces (and afterburners) at the UMCDF arc designed to operate at temperatures 
that ensure chemical agent destruction to 99.9999 percent efficiency. This destruction 
effkien~y h~s been demonstrated at JACADS during agent trial burns and during normal toxic 
operations. Should an upset result in furnace operation outside of the design range, numerous 
safety syst.::n~ct to move the furnace systems into a safe shutdown mode that prcclud<.!s :my 

4-7 

p. 2 1 



MAR-15-99 04:38 PM BELMONT LAW CENTER 503 234 1330 

ugcnt rciL'<ISl~ flum lhc fadlity. Ncvcrthdcss. as part of the ORA, accilknts are postu111tcd tlHil 
could result in ai;cnl releases rrom tile fi.1rnnces to their PASs. In such accidento, the PAS, -
whivl11>rdi11:11~UY acts 1.'2~i!:1..J2."lh11;11D; rro111Jlw c.xl1'1us1 f,ilS<'s would :1h1 a\'[\(1 rrnw~;,. 
and destroy chemical ugcnl in the airstrc<1111. _ 

In the PPS design, carbon fillers would be inslulled downstream of the PAS on each ,,f the 
furnaces. Thl,SC filters would have the opportunity to captllrc any ch.:mical agent that rmide it 
through the furnace and its PAS during an accident. The quantity of chemical ngcnt involv.:d 
in sud1 a release is pn:dictcJ in the hasclinc QRA to be wry snmll dill~ to tl1c l'Olllbined agcm 
uc.slni•:liun in the furnace and the PAS.H Simplilkd u1udcling cl'foris indirnl<' th.it 111<0 !'I'S 
carhon will easily arlsnrh this small amount of agent, effectively reducing the quantity of agent 
released to 7.cro. Tlwrdore, l[1c PrS lias the potential to eliminate lhe likelihood of a PAS 
release accident. 

4.2.l lfoseline Accident Scenarios All'ected 

All postulated accidents in the UMCDF baseline QRA h~ve been reviewed lo determine 
any potential impact that the PFS might have. This assessment was based on d~sign and 
operational information for the proposed PFS nnd on the UMCDF baseline QRA models. In 
tcnl\s of potcnti;tl benefits, the Pl'S would serve to mitigate only those sequences involving 
releases through the PASs (sec Section 4.2.1). The b<isdine QRA includt's many other 
releases (e.g., releases during onsite lrnnsporlalion accidents, releases during handling 
accidcnlo, etc.). but the PFS would not mitigate these releases. For the purpose of this study, 
jt js assumed that the Pl'S operates at optimum capture efficiency. 

The specific accident scenarios mitigated by the PFS are as follows (th<' top cvc111 name 
from the baseline QRA is shown in parentheses); 

1. Agent Release from the MPF PAS (MPFPASR). ln this scenario, an upset occurs 
while one or more munitions are present within the fi.lrnace. These munitions cont~in 
the residual chemical ~gcnt that remains after dr;iining (nonrnlly less thnn 5 percent of 
lhc original agent mass). Chemical ngcnt ,,ontinucs to volatili1e from th..: munitions but 
is not completely destroyed in the MPF due to either overvcntilation or 
undcrvcnt.ilation following furnace shutdown. Overventilalion results in rapid C\101ing 
of the furnace to the point where the gas residence time cannot ensure adeguJ~agc!lt 
desl ruction. Undcrvcntilation results in incumrklc aqent tlc:;trnctjoo due ta J.ad..~ouf __ _ 

8 Nolt: 1h111 'he opcnnion of th~~ furnac.e outside the design envelope ineans that the agent de51ruction 
efficiencies may no! be optimal; it does 1101 mean thut no d~struction will lake place in th~ furnucc. In 
add ii ion ths; agent des! ruction and re1u(lyal cfQrjcncy of 1hr PA s alon1· has ht•t•o c:stiulAJ..i:il.nL 

,.:,! ,., 99.98 percent bu~cd un IC!>ling pcrfornJcd ut the Chcn1ical Agent Munition:-; Dispo.'ial Sy~t(,,~Jll faclllt~J.!!.. 

,__u1ahJ:SlllC', 1:1'!6;1) ,. .. 
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~~ll wilil wil1L'!11n rc·:1d. Both system failun·s and h111na11 fai!t1rL's 'In' i11l'it1di.:J in 
!hi.: QRA fault tfce models. The ovcrull initimor frcqt1cncy is dominated by failures that 
would cause a lockom of all furnace burners followed by a foilure to stop the 
combustion air blower from running or a failure to stop the primary ID fans from 
running (ovcrv,ontilu1ion). 

2. 1\;:"'11 N<'i<'<l.H',/l1m1 tlw I.JC /'1\S (l./C/'1\SN). This S\:4uc11ci.: induJc» a·kas"s wlii.:rc· 
( l .l ngcnt focd 10 a LIC fails to stop following a LIC upset, and a release occurs as the 
t\Jrnacc cool::, down; or (2) the agelll feed line is not properly purged following a UC 
shutdown, and the release occurs on restart. The initiator frequency was dominali::d by 
a failtin:: of the opcrnlors to purge the agent feed line. 

Agcnl releases from th•.' DFS and the DUN via their respective PASs were considered in 
the QR/\. However. these :"1rnaccs handle only small quantities of chemical agent (the DUN 
normally handles trnre am1)1lll!S of agent, if any), and no credible PAS release sequences were 
identified. 

4.2.3 Risk Results 

In the baseline QRA, 1he risks associated with each of the PAS release sequences 
described in Section 4.2.2 are added together to yield lhe total risk from PAS rck'ascs. It is 
assumed tha\ the net effect of the PFS on PAS re lenses is to reduce the probability of an agent 
rckasc by capturing any chemical agent before ii reaches the stack. This is a bpundim:: 
calcufotion because it was assumed that the filters will capture all agent~ To put thb risk into 
perspective, the comp<irisons shown in Tables 4-6 and 4-7 have been developed. Table 4·6 
dc<1!5 with publk acute fatality risk, while Table 4-7 shows public cancer risk. Each table 
shows the risk associ:1tcd with the PAS release sequences with and without the PPS mid the 
ovcn11l baseline processing risk from ull accidents in the QRA (sh:1dcd). Two risk mcilsures 
arc presented for each item: risk to those members of the public exposed to the highest 
concentrutions of contaminants (the most exposed individual), and the overall risk to the 
public as a whole (sodetal risk). The results shown in Table 4-6 indicate that w · ~ 
cnn potenlially reduce lhc pmhubih o : · '. ·cJcase froQJ the stark irs nl'l cffi·1·1 on 
public: u~\1tc fatality risk i:; :i:cro. This is because the amount of agent thal could he released 
from the PAS is relatively small and docs not contribute to jndividunl and socjctal acute 
fatality risks. 
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'l'ahk 4-6. P11hlit· Acute Fntality Risk of PAS Rdt•asc Sl•qu~nccs 

Description __ .. _______ ------

Ri~k with 1 hc PPS 

l<i'~ without 111<: l'l'S 

Total Baseline Processing Risk · 

Individual Ri~k 
(over facility life) 

0 

0 

l,2E-07 

Socll'lal Risk 
(over focility life) 

0 

(I 

2.0E-05 

Table 4-7. Public Cancer ~isk of PAS Rdease Sequences 
---·-------~-

Societal Risk Individual Risk 
(over facility life) Dcscripd.m (over fadlity life) 

-------------~----------=----

Risk with the Pf'S 0 0 

Risk without th.: PFS <1.0E-12 <l.OE-10 

Tot>il. B;1~elinc Processing Risk <l.OE-12 l.3E-03 

4.3 Examination of Potential Increased Risk Due to the PFS 
Section 4.2 describcu the potential mitig:itive effects of the PPS on QCcidenU1! agent 

releases through the PASs and common stack. Due to its locution in the furnace exh<1t1St nath, 
the PFS also has tlw nolrntial to increase risks in several ways. Using the methodologies 
described in separnt~ reports (Mitretek, 1998; SAIC, l 997c) a master logic diugrnm (M.LD) 
was developed to identify accident scenarios that the PFS could either cause or exacerbate. 
An MLD is a logic di;1grarn that illustrates a fault tree, while a fault tree illustrates the 
decomposition of a given top event into specific causes th<1t c<111 be subsequently assessed. 
Using the MLO dcvek1pcd for this task, the potential negative imp11cts of the PPS were 
grouped into four gcn<'ral areas: 

I. t.]f<'cls 011 llase/ine Accidents. The PFS could increase the frequencies of existing 
agent rclc:isc-~i:;cidC'iits in thehasclinc QRA, due to additional system compkxitic~ and 
intcrnctions with lhe b.isclinc furnace/PAS systems. This analysis is presented in · 
Seel inn 4.3. I. 

2. "New" Releases from Outside the l'FS. Interactions between the PFS and the existing 
·-systems irugh!.also lead to releases fron\ outside the PFS boundary that were not 
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modck'd in the baseline QRA. Aft,·r cxarninnrion of the prcliminnry PrS design, no 
new events in this area w~,l: idcniilicd. 

3. "Nell!" Nefrnw~ Li:uw t!ir PFS. The !'I'S could acl as u rcsc:rvuir tl•r luxic pullul;111ts 
(and possibly sm>ill quimtilies of chemical agent) that could subsequently be rck;iscd in 
concentrated quantities during "new" accidents. This analysis is presented in · 
Section 4.3.2. 

4. W11sle Disposal. The PFS includes new solid haz<1rdo11s waste streams 1ha1 would 
need lo be disposed of safrly. An accident during thc5c dispos<1l activities cnuld result 
in a release of agent or toxic pollutants from the waste. This analysis is prcscnt.ed in 
Section 4.3.4. 

In uddilion, the PFS coukl also imp<1ct risk in one other way: 

5. Processing Delay. Th<!re are al~o ways thnt the PFS could delay the dispos:ll process. 
Any deby in disposal translates to an increase in the munition storage period <1nd 
consequently an incn::ai;c in risk. Disposal could be del<1yed ii.s H result of incre;1scd 
furnace/PAS sysll':n unavail<ibility due to the Prs (downtim..: for PFS rdatcd repairs 
and maintcnuncc). It could be delayed ns a result of the RC'RA permit mndjlic:.;Jfarn 
process or from possible public backlash associated with a ro osed chan c to remove 
the . n act 1t1on, 1sposa coul be delayed if a stack release were to occur~~.!' 
syslcnl that did not include the PFS which could have been prcvcntcg by the PF~,Jbc 

'"UMCDF baseline QRA results indicate that the risk of stomgc is much greater than 
llmt of processing (sec Section 4.1.2,2). Therefore, any extension in th<.: storage period 
is undesirable. This analysi.~ L~ presented in Section 4.3.3. 

4.3.1 Increased Risk for Baseline Accidents 

As mentioned above, the PPS is installed just after the existing PASs. Initiators within the 
PASs (e.g., equipment failures) lh:1t can adversely impact tlu: operation of thi; furnm:cs arc 
mod~bl in the baselim~ QRA. Since the PFS essentially extends each PAS, an engineering 
review of the existing QRA models was conducted to determine where upsets in the PAS 
appear. Two PAS upsets arc modeled in the ORA: Cl) blockage of the exhaust strc<1m flow 
and (2) subsequent loss oflD. Although there arc a number of ways to achieve such 
block:igcs. this class of imtintor is the only one that deals with failures within the PAS. That 
is, tli~ ilHseli11c (.,/RA, whid1 iududcd a cuu1pn;ltc11sivc sca1dt fur a<:ddcul i11i1i.1llH>, idc11tilicJ 
no othc.r ways that failures within the PAS could lead to an agent release. 

The PFS design contains several failure modes that result in furnace exhaust nowp:tth 
blockngc (e.g .. one of the Prs dampers transfers clC1scd, etc.). Such PFS-induccd nowparh 
blockages have an effect on the facility that is identical to the hlocknge of the PAS Oowpath 
already modeled within the QRAs; hence, the frequency of accidental releases induced by PFS 

4-11 

I. 
' 
i 
I 

I .. 
I 
i 

f'X J.1 - ?./1 S 
V/'11C0f . 
C Ofi1 Jnf31'TT5 

I r . ... 
( 
\'• 
I 

i 
~· 

1 
I 



MAR-15-99 04:41 PM BELMONT LAW CENTER 503 234 1330 

blo~kagcs was dctc:rmint~d by modifying the existing QRA models. Review of tht' bJsciim~ 
~identified the following top events involving PAS tlowpath blockqgc.Ho.!J ]i1,~.ilLJP (the 
top event na111c from the basclin.;. QRA is shown in parentheses): 

• Ai;1•111 Vapor K1p/osio11 iii lite Ml'F (MfFAGV/'). If loss of IJ) owurrnll with a 
··volatilizing munition liili(i within the furnace, agCiH vapors could accunnilate within the 
Mf'F. A f<tillirc to follow contingency procedures could result in the: ignition of thi.' 
vapvr and an cxpli1sion within the furnace. The room boundary could he compromised 
hy th<: explosion, and the :1g1.:nt content~ of tilt; munitions within the furnace could tlirn 
bi: rcl.;11sed to the external e.nvironment. 

• Agenr V11por J)cp/osio11 in the Mf'F Airlock (MPFARDL). If a loss or ID occurred 
while a tray of munitions wa-;.-fu the MPF airlock, the resultant slop f~ed could leave 
the tray within the airlock long enough for a flammable air-agcnl mixture to form. 
Ignition of this rnixtu1, ,:ould lead to an explosion that fails the airlock a11d possibly tlu; 
MPF cxtcrnul room w;1U. The agent contents of the munitions within th..: 
furnace/uirlock could then be reldased to the external environment. 

• Mf'F Natural G":~ Exph!sio11 (MPFNGASJ. lfu loss of ID n;sulkd in u ft1!'11<ll'•' 
slrntdown and tb i1atur:.tl g;1s llow to the furnace failed lO stop, then an l&Ccurrnil;Hion 
of nal 11ral g:1s within the furnace and/or the furnu<:c room could occur. li;11it io11 of tltb 
gus could result in an explosion that might foil the furnace and thl) room walls. The 
agent conten1' of the munitions within the furnace could then be released to the 
external environment. 

• DFS Nu tum/ Gus Explosio11 (DFSNGAS). If a loss ofID resulted in a furrnKc 
sf1Utiiowl~J·l~~l lliL' lliill!J'aJ g?1.;·1lOW tO thl' fill'll:J('l' f:ljl\'d to SIPp, ihl'n :lll :lL'Cllll\iiJntiOll 
of natural gas within the furnace roo1ncould occm. Ignition of this gas could r<!sult in 
an explosion that might fail 1hc room waUs and ceiling. The agent contents of the 
munitions within the UPA above could be released to the external environment if 
catastrophic failure of the ors room ceiling occurred. 

• l.fC Ro11111 Rl'/m.1·" (! ICR()()M). lf11 loss of ID l'\'Sllhcd in a furnnn· shutdown ;rnd lhc 
agent feed to the furnace wasliot isolated, a release of agent into lhi; LIC rnL>rrl could 
occur. A concurrent or subsequent failure of the heating, ventilating, and ail' 
conditioning (IIV AC) system could result in an agent release to the exlt:rnal 
environment. 

Oiltn initiators (besides loss or ID) can lead to these upsets us well; howc·vcr, these 
initi~tors arc not affected by the Pf.S. Thus, the relative impact of the PFS on the occurrence 
frequency varies among the eve.nts. 

Since con1pk1.ion of the UMCDF baseline QRA, two new initiators have been incllllkd in 
.---.--l.I.11hci.;,.' ..1T..1.0.!lC...._r21.1.I;..; tu.l'J.;Pi.,..f',..liOID'•' •0.wRo.' iol4.ol,.;51"'1)_.T.,.<;11111111o111p111161111h.,) o111flilil"'11o' ,jji'J01¥11rQw,l¥1iii'lilolirPliAlliSli011ij1 Oi!i*llll&•J sloj· !111iM11Wio!'~f,:,;E;.;,X~' f_:' I.;;,, ,::a.:.:,nt~l---· .._/' 
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LICEXPL). These events involve potcntbl natural gas explosions within the UCs and the 
Ml'l' following un u11pla1111~d sl1uldown <Ind failure lo purge. Although 1liesc cvc.:nls arc not 
included in the UMCDF bu~cLin. QRA, it is importam to note that ( l) lliey were both 
negligible contributors lo risk iii the TOCDF baseline QRA and (2) the impa~~t of the PFS 
rcsultctl in a negligible incrc:1:;c in their accident frequencies (SA1C, 1997). Therefore., even if 
these events were ~dded lo tl1e UMCDF baseline QRA, no changes in the baseline risk should 
occur, and no changes in the risk impa1,:t of the PFS would be expected. 

4.3.1. l Impact on Accident Frequency 

In order to quantitatively evaluate the impact of the PFS on the above accid<!nt sequences, 
sys1em drawings <ilong with dt:>." riptions of system operation and furnace interfaces w~re used 
to develop logic (fault tree) mndds for the PFS. These models are very similar in construction 
\o the fault tree mndd> alread) dcvck>pcd for the baseline QRJ\. Component failure and 
human reliability values wer, timatcd in order lo quantify the top event frequencies, and the 
primary source for this data · · ,,, the baseline QRA database. The PFS fault tree models were 
subsequently linked with the .iffectcd QRA furnace system rnodels, and the resultant chang~s 
in th\~ acC'idcnt sequence fr1·qucncics were calculated. The results of thc.1c calculations are 
prcoc!HcLI i11 Tublc 4· 8. 

From Table 4·8, it cun be seen th;it the impact of the PFS varies among the evc.nrs 
(increases range from 0 percent to 385 percent). Although loss of ID appears as a contributor 
to these event:;, other initiators can dominate over the impact of the PPS on loss of ID. The 
twn pri1rnufcontributors to the increases shown arc (J) plumdng of the fillns by partk·ulat.; 

~!J)1ih11.:..!!l.~h;11q.;c e>UI ur byt><1.-s illld (2) iuildwrtcnt d;m11>.:r do~11n· in tl1<· 1'1-'S.._ 

Table 4-8. Baseline Top Event Frequencies Affected by the PFS 

QRA Top Event Uasdlnc Frc.11m·ncy 
Name (per hour) 

MPf'AGVP 4.SE-05 
MPFARDL 1.7E-04 

MPFNGAS 2.9E-08 

DFSNGAS I.7E-l I 

LI CROOM 2.SE-14 

* This trnnslut~s into a factor increase of 4.8. 
••This translatt:s into~ factor increase of2.7. 
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l'crccnl lucrcasc New Frc11uc11cy 
in Frcquen'y due with PFS 

toPFS (per hour) 

385* 2.3E-04 

9 1.8E-04 

168** 7.8E-08 

4 l.8E- l l 

0 2.SE-14 
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4.3. J.2 Acddl'nl Consequence Evahrntlon 
Dispcr>ion and rnnscql1c11cc calculalion~ for ngrnt rckasc scquQnccs involving loss of JD 

hav<.: b~en performed in !he basclir1c QRA using the CIIEMM/\CCS con1putcr code 
(SAJC. 1996a). Cl IEMMACCS is a rnodificntion of the MACCS code, dev..:lopcd by Sandia 
Naiional Laboratorks to predict the transport and consequences of radi\i:tetive rckases. 
CHEMMACC:S conluins a standard G11ussian plume model specifically rnodilicd 10 hand!~ 
chcmic;ll :ig~nt dispersion and transport. It also includes probabilistic, site-specific wc~1thcr 
duw s:unpling; site·spec.:ili<.: dcmogruphics; evacuation modding; a.nd probabilistk' health 
effl~cts evaluation using probil (dose-response) equations. 

The Pf'S would affect only the frequency of loss-of ID sequence.:; (sec Section 4.3. l). 
Therefore, rhc existing consequence result:; for these sequences remau1 valid, and no new 
Cl lLMMACCS 1.:alni1;1tions were nc(;cssary. 

4.3.1.3 Risk Results 
In Section 4.3. l. l_._it wa.~ shown that the only detrimental inmact of the PES on th~ 

existing QRA <iccidents was to increase the frequencies of the top events as shown in 
T<1hk 4-13,. To pl1t these increases in perspective, the comparisons shown in Tabl.:s 4-9 and 
•I· IO haw bc,·n dcvd,pnl Tahk 4-'I (il'als wilh public acutc fatalily rhk, wllik 'L1hlc ·I· 10 
shows public c<1nccr risk. Each table shows the risk assod;lled wilh Ci!th PAS upset sequence 
with and without the PFS and the overall busdine processing risk from all accidents in the 
QRA (shndecl). Two risk measures arc presented; risk to those members of the public closest 
to till'. UMCDF site boundary (individual risk), and risk to the public as u whol" (societal risk). 

II c::111 be seen that !lie !'I'S rcsul!s in no inipad !o !he- fot<1lity ,.;,L, fro1111"xisting 
processing sequences and a sm•1U increase in societal and individual cancer risk. The 
processing risks (both acute fatality and cancer) are dominated by external event scqucncc.s 
such as eurth4uakcs, whkh remain unaffected by the PFS (see Section 4. l .3.1 ). 

4.3.2 New l'FS Release Sequences 
Because the PFS should trap some or the small quantities of compounds of concern 

present in the PAS cxhnust gases, the PFS carbon would act as a reservoir to concentrate 
these substances in one location. If a process upset resulted in an agent release througl1 t11e 
PAS, then small amounts of chemical agent could be;·. indul!ed jn this conn:ntratc·d mass. Th~_ 
co]kcted pollutants could be released accidentally, and the concentrated nature of the rdeasc 
could lead to public and worker health effects. Such accidcnls represcnl new s~enarios not 
present in the baseline QRA. To address these accidents, a portion of the MI.D was 
devclnpcd to identify all of th<' potential new releuses. Both inlcrnal events (th<,sc initialing 
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Tallie 4-9. Pul>lic Acufo Fatality Risk of PAS Upset Sequences 

T11divid1ml ni.•k Socll'tal Tfok 
lh·~TrlJ1lio11 (over fadlity lif<.) {OVC'f f:H.'i1il,;- lifl•) 

MPl'i\GVP Ri.<k with the PFS < l.OE-12 < l.OE-10 

MPPAGVP Ri.k wi1hout the PPS < l.OR-12 < I.OE-JO 

MPFARDL Risk wilh Ille PPS < 1.0E-12 < LOE 10 

Ml'l'i\Rl.lL Ri"k withou1 !he !'I'S < l.OE-12 < I.OE- 1 ll 

MPPNGAS Risk with the PFS 0 0 

MP!'NGAS Risk wi1ho11t the PF;, 0 0 

DFSNGAS lfok with the !'FS < l.OE-12 < l.(JE 10 

DFSNGAS Risk without the PPS 7.0E-12 4.0E-10 

UCROOM Risk wilh the PFS·• 0 0 

LICROOM Risk without I· •• PFS* 0 0 

Toiul Baseline Processing Ri'k l.28-07 2.0E-05 

• Conse.qucnccs were not calculatcc.l for an agent release inlo the LIC room because the frequency of this 
event (LiCROOM) fell below the trul\calion limit (i.e .. this sequenCL' was scree.nt1.1). The sequence w:1s 
includ ... ·.d in this study to ensu1·e that analysis Wilh the PFS dic..J nor result ill an in<:rease in the frequency 
above the truncation limit (allout 1. IE-13/llr), which it did not (sec Tobie 4-H). 

within the process) and cxternill cvcri'rs (those initiating outside of the process) were 
considered. Ultimately, four· new classes of accidents were identified: 

• Aircraft Cm shes i1110 the PFS. If an aircraft were to crnsh into the PFS, a fire could 
ensue and the agent adsorbed onto the filters could be released. Small, medium. and 
large aircraft are capable. of causing different amounts of damage and were considered 
sep:u·arcly. 

Carbon Filter Fires. If the carbon in the PFS culchcs fire as a result of an exlcrnal 
soun:c, internal (adsorption or d1c.mkal) healing, or a11 expk1sio11 iu the: l'FS, lheu th~. 
agent adsorbed onto the filters could be released. 

• High llumldity Desorption. If tho gas rehcater were to foil to operate, the elevatc.d 
humidity of the gases entering the carbon filters could lead lo desorption of tho 
adsorbed contaminnnts. (Subsequent analysis showed that this event would rnsuli in 
zero consequences; however, it bus been retained for completeness.) 
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'folilc ~-IO. Pulilii· <'•llll't'I' IU~k of l'i\S llpsl'I S1·11111•11n•s 

Ue>1Tiption 

Ml'FMNI' l<i,,, with the !'I'S 

MPFARDI. Risk wi1h 1hc PFS 

MPFARDL Risk without the PFS 

Ml'l·NGAS Ri.<k with the f'FS 

MPFNCJAS Risk withuut the PI'S 

DFSNGAS Risk wilh the PFS 

DFSNGAS Risk without the Pl'S 

LlCROOM Risk with 1he PFS• 

LI CROOM Risk without 1l.o PFS' 

Tolal Daseline Processing Risk. 

lndlrldmll Risk 
(over facility lifr) 

1.21\·12 

< l.IJE-12 

<LOE-12 

<1.0E-12 

<t.or:.12 

<l.OR-t2 

0 

0 

0 

0 

<l.OE-12 

< l.OE-10 

< I.OE- I 0 

2./E-10 

UE-10 

0 

0 

0 

0 

I .'.\E-08 

• Con:-.~qt1enres \i..·crc not calculated for an ngcn1 release into lhc I.IC nxnn Ni:avsi: tht: frequcr\l..:y of !his i.:vt:nt 
(LICROOM)' fell bdow the truncation limit (i.e .. this sequence wus snccncd). 

• l/iglt Tempera/11re Des01111ion. If the gu> re heater were to foil such that it were on 
cont im1ously, the dcvatcd tcrnpcraturc of tlu: gases cntc;·ing the c·arbon tilters could 
cause desorption of the adsorbed contaminant>. (Tt has been decided th;1( tbi; gas 
rehcatcr will be si:i:ed such that it is not capable of hearing the gas stream to th~ point 
where the carbon would catch fire.) 

[Scist11ic· events were, of course, included in the list of external events. However, it was 
judged that the PFS components could be made robust cnoLtgh lO render seismic release 
scenarios unimportant lo rbk. This is already the casu with the HVAC filters ;it the CDrs.] 

4.3.2.1 Accidl'nl Frequency Evaluation 
Dil"Jl;r~nt methods wcrl' us0d tn estimate the frequencies associated with new PFS 

accidents, Jcpcnding on the type ofucckknt and the data avaibhlc. Tltc i"n:lj\1<'-nc·ks of;1ircraft 
crashes (small, medium, and large) into various structures at the UMCDF hnvc been 
calculatl'cl in the baseline QRA. It was assum~d in this study that the P[7S filters would be 
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roughly the snmc size as th~ HY.-\C filters, and the frequency of aircraft cn1shes into the 
HVAC filtel'S was used fo1· the PFS filters as well. The conditional probability of fire given a 
crash was taken us 0.45, us in the baseline QRA. For the filter desorption (tcddc:nts PFS 
syslc~m drawingo and dcscripti.ins of system operation were used to develop stand-alone logic 
(fault tree) models. These mc•dels were then quuntified using component darn from the 
baseline QRA database and other industry sources. 

Filter fires w~re con,idcrcd lo have four possible causes: 

1. Fires originating olllside of the carbon beds th11t .mbseq1ie11tly propagate to the 
jt/1as. Review of the PFS system layout nntl general aJ'rangcmcnt tlrawings indicates 
no important internal ignition sources (the cmbon filter units arc Jocntcd in n separate 
room which contains no high-voltage electrical sources or rn1turul gas supplies). 
Transient fires (such fires ignited by welding done during corrective maintcn•mce) 
arc a possibility; ho\\, vcr, sucl1 facs are extremely unlikdy given the low frequency of 
rcp;iirs tlt;1t rcq1rirc welding ;ind lite h1w probability thill proper s;ifcly prcc;iutio11s am 
not taken. The occ11rrcnce frequency of this initiator was considered to be much lower 
than that cakull1t for cause 4 below; therefore, it was not quantified explicitly. 

2. Heating of !he , "rbon to above its ignition lempaa/ure by 1he gas re/1<·ma. i\s 
mentioned previously. the rchcatcr will be sized such that it is incapable of hcuting the 
prnccss strca1: 1 enough to cause ignition of the C\IJ'bon. G Explosions in rhe PFS during furnace startup. Procedures call for the opcrutors to 
bypass the PFS during startup. railure to follow these procedures could result in a 
"puff' of natural gas reaching the PFS rcheater, causing a fire or explosion. This could 
ignite the carbon. A prediction of the frequency of startups was mactc lxi:;ed on 
JACADS data, antl a human failure event prob<tbility of 3E-03 per opportunity wao 
used to gcnerntc an estimate of the explosion frequency. 

@spon/aneous comb11stio11 of the carbon from intemal healing. If airflow through the 
filters is lost after they have been loaded to some extent with pollutants (inch1ding .... 
on:aaics) spontaneous hcatine of the carbon can occur due to slow oxidation QI 

continued ud:;u·rption. If this hem is not cffer;tivcly dissipulcu, ignition of the carbon 
can occur, To account for this effect, data on spontaneous ignition of carbon in tests 
was obtained, and a probability distributk1n was constructed to estimate the 
CO[lditional probability that, give[]. a loss of airflow, ignition would occur. This w~s 
coupled with the loss-of-draft frequency discussed in Section 4.3. I to produce an 
estimate; of the frequency of spontaneous carbon ignition. 

Once the event frequencies had been calculated as describeu above, it w;i:; necessary to 
adjust these frequencies to account for the probability that chemical agent was on the filters at 
the time of the accident. In the UMCDP baseline QRA (SAIC, 1996a), the frc<1Ltcncy of the 
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upset lhal led In agL,nl being prcsenl on the ftllt:rs was assumed to be that a$socia1cd with the 
111vs1 j/·e1111c111 potential PAS rekasc (~ .91:i-06 per hour of ()pcra1 ion, or an average probability 
of 0.09 over the operational life of the facility). This could lend to ovcre.<timate the risk 
imp~ct of these new accidents, since 11Jc probability ofagent contaniination could be much 
kss. I lowcvcr, it is .shown in Scction 4.3.2.3 that, ~vcn with this upproxinwlioll, the risk 
impact of these new accidents is not signifi"mt. Therefore, no refinement of th~ approach is 
necessary. The resultant frequencies for each of the new accidents are su1runarizcd in 
Table 4-1 I. 

4.3.2.2 Accident Consequi:ncc 1<:valm1tion 

The chemical <tgcnt source term~ for the new l'fS uccidenl sequc.n<:~s also dcp<,11d u1.•(Hl 

the upsd that Ice.I to agent bei11:? present on the filters in the first pbce. As an ~pproximal ion, 
the quanrity of agent (and tl1<• ~ssociated heath consequences) from the. PAS release se11uencc 
with the greatest conscquen• :sis used as the source term for the new PFS rekase.1. This 
involves a release from the'. iPF PAS during HD ton conraincr processing. The mcnn agent 
~lllllc'l' ll'fHt 111 Ille cnvirn111'"'ill from I his Oil'l'idrnt is 0.10 lh,,. of I !fl. As with lill' li'cq11cm:y 
approxim~1tion introduced in Section 4,3.2. I, this could tend to overestimate the ir'np;1ct of 
these accidents because much less agent could be present on the filters. l lowcver, it is i;hown 
in the next section tllilt the risk impact of the new sequences is not significant and that no 
refinement of the approach is necessary. · 

Table 4-11. Frequencies of New PFS Accidents 

Frequency [wllh agent 
Frequency present on tlltcrs] 

* Accident (per year) (per year) 

Aircraft Crash into the .PFS w/fire 
Large aircraft 4.5E-09 4.0E-10 
Mediom aircrnft 2.2E-07 J.9E-08 
Small aircr~ft 1.7E-07 I.5E-08 

Carbon Filter Fires !.2E-02 l.OE-03 

Filter Desorption 
High humidity 5.6E-01 5.0E-02 

High temperature 1.lE-08 9.3E-IO 

• Represent> the accident frequency multiplied by the average conditional prnbahility of arent 
conta1ninu1ion over the tiJne tx:.1wccn changeouts (0.09; chnngcout prior to conHncncing a new agl~nt 
compaign). The ovcrnll lllter fire frc9ucncy was formed as a combination of these individual 
contribulvrs. 
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Tiiblc 4-20. Dumimmt Worker Acute F'utiility Uisk Contributors 
for Proccs~ing at the TOCDJI · 

.Scenario 

AL'L'idcnls During M:1i111cnam:c 

Earthquakes 

H.mdling Accidems 

M!'FAGVP 

Munition ACL'identally Sent tu Ml'F 

Other 

Percent of Total 
Worker Risk 

4·1 

36 

6 

3 

J 

8 

The r""'lts of the TOCO!' hasdinc QRA indi\'alc that thL' 111tal workn risk is do1ni11a1c•d 
by 6RW m;1Tntcnanct: and DRW din,ct effi.~cts. The sam~ m~intcnrulcca~:tiviti~s willb~ 
requife-dat TOCDF anciliMCDF, so the maintenance risk will be much the same. In addlt ion. 
the DRW direct effects risk depends primarily upon the number of workers in tht' inum:di:1lc 
vicinity of an accicknl. rather than on downwind agent transport. This, too, will be relatively 
site:- indq1L·mkn1. The mix of mun it inns al lhe lwo sites is comparnhlc; thcrcf(>l"C lhc same 
types of processing ;me! handling accidents are possibl~. This implies that the impact of the 
PFS on worker risk at the TOCDF can be used as a reasonable guide lo qualitative.Iv cyahrnte 
the correspl111ding impact at the UMCDF. 

The worker rbk results from the TOCDF PFS ORA am ~hown in T:ihk 4-21 _T.hcsc 
results inc.licate that tk PFS will not result in a decrease of the risk to workers from accidct\IQI 
agent releases. Tnsrca\1, an 8 percent increase in the worker acute fol;' lity risk is predk:tcd fo~ 
the 'l'OCDF. This 1s due pnmnrily to the potential increased frcquertcY of agent Vf!l)QL. 

~losions in the MPF due to loss ofID caused by filter plugging and inadvcrtcnl danl)1q 
closure within the PPS.The rcSllltant potential t'Xplosion can cause worhr fatalities if 
P.Crsonnel arc nc:irby. It is judg_cd \])~t a similar imp:1cl on worker risk ~ollld be c:1lcula(cd for 
the UMCDF. Bused 011 thi:: risk values prc~cntcd in Table 4-22. the increase in worker fat;tli(y 
risk due• IO increased freguency of existing accidents is 2.SE-05 over 3.3 years of UMCDF 
operation. This translates to a 13 percent increase in lhe workt:r fatality risk foi:.._U!£j}MCDF. 
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Tahlc 4-21. Worker Risk Impnct of the PI<'S in the 'l'OCDF QRA 
(Individual Acute Fatality Risk) 

Description 

Risk of PAS Releases with the PFS 

Rbk of PAS Releases without the PFS 

Risk of PAS Upsets with the PPS 

Risk of PAS Upsets without the PFS 

Risk of New Pf'S Accidents 

Total TOCDP Baseline Worker Risk 
(All C.unpaigm;) 

• D»c<l on Campaign< 6· 13 only (4.3 years) 

4.5 Uncertainty in Risk 

Worl1cr Rbk 
(11ver facility lifo) 

O* 
3.4E-0')* 

3.JE-05'' 

I. I E-05* 

l.4E-0')* 

4. IE-04 

The baseline UMCDF Phase I QRA does not include an assessment of the uncertainti' 
the ca cu ate· r1s ·s. at is, t e resu ts are point estimate values-.single predictions that arc 
intended to represcm best estimates of the true risks. In ccmtrast, the QRA for th~ TOCDF is 
a Phase 2 assessment that includes a detailed estimate of the uncerrnintics in the risks 
(SAIC, t 996b). The UMCDF Phase 2 QRA will include an uncertainty analysis. In this 
section, the TOCDF baseline QRA uncertainty analysis results are used to qualitatively 
evaluate the potential implications of uncertainty on the UMCDF Pf'•'S QRA. 

4.5. I Baseline Accidents 

Tabk 4-22 presents a comparison of the mean public societal acute: fatality risks at 
TOCDF and UMCDF for ( l) the accident sequence groups affected hy the PFS and (2) all 
processing accidents. One can see that the risks arc slightly higher for the TOCDP and that. 
for both sites, the affected sequences arc not significant contributurs to th~ processing risk. 
This is a reasonable indkator that, at least on a general scale, the impact of the uncertainty 
will be sim.ilur for the two sites for these accidents. 
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Table 4-22. Comparison of Mean Public Socletnl Acute Fatality Rl~k 
in the Baseline TOCDF and UMCDF QRAs 

Public Socich1I Arnie I•'alality Rbk (over fodlity life) 

Accidents TOCDF UMCDF 

AJl Procc-ssing · · ... l.~.E-4 2.0E-5 

PAS Rck:nscs 0.0 0 

MP FAG VP < IE- IO < l E· 10 

MPf'ARDL I.9E-10 < lE·IO 

MPFNGAS < lE-10 0 

PFSN\JAS 3.'.lE-10 4.0E 10 
·-----

Tab!<: 4-23 shows ;i comparison similar lo that in Table 4-22, but this time the risk 
1tl<'"s11rc is public societal cancers_ Again, the risks are slightly higher at the TOCDF, and the 
relative contributions of lhc accidents affected by the PFS an~ si.milnr for both sites One of 
these accidep.ts. MPFAGYP. docs contribute lo the cancer rjsk from proccssjni;" and this 

Table 4-23. Comparison uf Mean Public Societal Canc1~r Risk 
in the Baseline TOCDF and UMCDF QRAs 

Accidents 

All Processing 

p AS RclC(l8CS 

MPFAGVP 

MPFARDL 

MPFNG/\S 

DFSNGAS 

Public Societal Cancer Risk (over facility life) 

TOCDF UMCDF 

2.3E-8 I.3E"8 

I.OE-IO < lE-10 

3.9E-10 9.6E-IO 

< IE-10 < 1 E-10 

< IE-10 1.3E-10 

< IE·lO 0 
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mockkd in the ba.,cJine QR"".· Aftcl' cxarniJ1at!on of lhc prclimin:iry PFS design. 110 
new events m this arc.a Wt'" tdcntified. 

J. "Ni•w" l«:!ms,-, limn l/1''. ~F.~. The 1'1 1!> coukJ w.:1 as a rcscrvuu· Jor tux 1c: µolluunt.> 
(und possibly smaJJ _q_uammes of chemical agent) thut could subscquenrJy be: rclL,:iscd in 
concentrated quant111cs during "new" accidents. This analysis is presented in · 
Seciion 4.3.2. 

4. Wa.1'11.> Disposal. The PFS indudes new solid ha7.ardous wasrc stre:urn; that would 
ncct.110 be t.lispo;;ed of safely. An accident during these disposal activities could result 
in a rdeasc of agent or toxic polluta.111s from the waste. Th.is analysis is presented in 
Section 4.3.4. 

In addi1ion, the PFS could also irnpact risk in one other way: 

5. Processing Delay. There are also ways that the PFS could delay the disposal process. 
Any delay in disposal translates to an increase in the munition storage period and 
consequently an incr.,ase in risk, Disposal could he delayed as a result of jncre;1.<cd 
furnace/PAS syste<:l unuvi1ilability due to the PfS (dllwnti1m> for l'F!> rch1tcd rq>airs 
und maintenance). It could he delayed"'" rc,ulr of 1hc RCRA permit modjf~>n 
process or from possible public backlash associated with a ro oscd chan re to remove 
the , n a · 1t 1on, 1sposa could be delayed if a stack release wer~ to occur on _a 
system that did not include the Pf7S which coult.I have been prevented by the PFS. lhc 
UMCDF baseline QRA results indicate that the risk of storage is much greater than 
that of prO!.'.cssing (sec Sect inn 4. l.2.2). Thcrdore, any extension in the ;;to rage period 
is undesirable. This analysis is presented in Section 4.3.3. 

4.3,l lncrcascd Risk for Baseline Accidents 

As mentioned above, the PFS is installed just after the existing PASs. Initiators within the 
!'AS:; (e.g., clJuip111c11t failures) th<1t cun <1dvcrsdy impact the opcr:Hion of the furnaces •u·c 
moddeu in the baseline QRA. Since the PFS essentially extends each PAS, an engineering 
review of the existing QRA models was conducted to determine where upsets in the PAS 
appear. Two PAS upsets arc modeled in the ORA: II l blocknge of the exhaust stream flow 
and (2) subsequent los.5 of ID. Although there are a number of ways tu achieve such 
blocbgcs, this class ofiniuator is the only one that deals with failures within the PAS. That 
is, the basdinc (JRA, whid1 iiu;lmkd u cu111p1'dtcnsivc '<'urch f<>f w.:ciucnl iHili.1l1J1,, i<Jc111if'lcu 

no other ways that failures within the PAS could lead to an agent release. 

The Pf7S Jesign contains several failure modes tll~t result in funrncc exhaust llowputh 

P.35 

' blockiigc (e.g., one oftl1t· PFS dampers transfers closed, etc.). Such PFS·indt1cc(J !lowpath 
blockages have an effect on the facility that is identical to the blockage of the PAS tlowp:11h 
already modeled within the QRA~; hence, the frequency of accidental releases induced by PfS 
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co111rihuti9n i~ lllllfE._ll!:Y.!1oUnced at the LIMCDF than lhc TOClJF. Owrnll. it is ugainjudgeJ 
t!M the unccrtuinty results at TOCDf can he used to qualitatively e1>tunatc the impact of 
uncertainty on the UMCDf' PFS QRA. 

Table 4-24 shows the distributions on public societal acute fatality risk for II) the nc.:cidcnt 
snpll'llcl· !'.roups af/i:rt,·d by the PFS itlld (2) all processing :1t"chk111s. Th"''' rcsul!s an~ frolll 
tlw TOCDF baseline QRA without the PFS. Looking at the 5th and Y.:)~i-;-pcrecITTik --- . 
information, it is observed that the 95th pen.:entilc values for the five groups of sequences 
affected by the PFS arc overfo11r orders of magnitude less lhan the 5th percentile processing 
risk value (these values are shaded in the table). As described in Section 4.3. l, the PFS would 
shift the means of the four negatively affoclcd sequences up by for less than one order of 
111ag11ilu<k (this is 1ru~! t(>r i><lth the UMCPI' and the TOCDF). a11d 110 ,,ignifirn111 broadc11i11g 
of the distributions would be expected. The impact of the PFS on societal risk, if any, should 
be less than the uncertainty associated with pro<.,essing risk. Therefore, the conclusion that the 

_l!l!pact ()f the PFS on oocictal fatality risk would be insignificant at the TOCDF is confirmed 
. whrn uncertainty in th<! risk estimate is considered. The similarity in the relative risks shown in 
T:lblc 4-22 suggest:; that tltis would be the case al the UMCDP as we.~ 

Table 4-25 presents information similar to Table 4·24, this time for societal cancer risk. In 
this case, the 95th percentile values for the groups of sequences affected by the PFS are ~!so 
below the 5th percentile processing risk value (the values are shaded in the tahlt:). The 
scqllcncc group with the highest 95th percentile (MPFAGVP; 1.3E-09), is still a factor ()f four 
lower than tlic processing 5th p1:rccntile (5.3E-09). This confirms the conclusion that, at the 
TOCDF, the impact of the PFS on societal public cancer risk is not significant. From 

Tabfo 4-24. Comparison of Distributions on Public Societal A.:ute Fat:llity Risk 
in the TOCDF Baseline QR.A 

Accidents 

Public Societal Acute Fata!:ty Risk 
(7.1 years of operation) 

Mean 5th 95'" Percentile 
Percentile 

All Processing l.3E-4 )'.;.,: ,,,~ .. 0~;5,, 4.4E-4 
_ _:_~~~~~~~~-""~;.:.;.::=..:.::.....~~~~~~ 

PAS Releases 0.0 0.0 0.0 

MPf'AGYP 

MPfARDL 

MPFNGAS 

DFSNGAS 

<lE-10 0.0 <lE-10. 

1.9E-10 0.0 4.9E·IO 

< !E-IO 0.0 < lE-10 
3.3E-IO < IE-10 8.rE:IO .. 
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'l':il1h· .!-2:". ( 'ompari.'>011 nf l>i,1rih111ion.' on l'uhlk SodP1al ('a1H'\'I' Hisk in 
the TOCDI' lh1seline QRA _____ ,..,__,.,..._..,._. _____ -::--,-,.--.----.,.-----

Public Societal CanC(!r Risk 
(over facility life) ·-----

AccidL"11ls ML";lll .'ilh Percrntik 1l'it 11 r,·1n·.n1 ik ,. .......... _____ 
All Processing 2.3E-08 5.3E-09 5.4E-08 

PAS Eeleases 1.0E-10 < IE-IO 2.2E-!O 

MPfAGVP 3.9E-!O < IE-10 l.3E-09 

MPFARDL < IE-10 < IE·!O < !E-10 

MPFNGAS <IE-IO < lE-lO 2. IE· 10 

DFSNGAS < IE-10 < IE-IO < lli· l 0 -------

Table 4-23, it cun be seen thut the contribution of MPFAGVP tu this risk i' more prom>L•nc~_d 
aT1Jie1JMCDFITlan at ~D: I OCDF (I P.,Cr<:cnt vcrs11s .under 2 pc[.cem). Even su, it is judged 

--··that consideration of uncertainty would 1101 alter the conclusions about !he cffc.cts of the PFS 
on accidents already ruoddcu in the UMCDF b:1seline QRA ::~a;n;;-1y. that-theiiiirilc'lon--·· 
s(>Cidal cancer risk would be small. --·--------- ·-

4.5.2 New PFS Accidents 

In the TOCDF PFS QRA, the public acute fatality risks associated with releases from the 
PFS were identically zero. This means that even with th<: probabilistic treatment or wcmher in 
lhl' ORA. thl' dosrs lo :ill individual~ in the surrounding population wen· hdow the ncHkaths 
threshold in all un~crt<1inty runs. Thcrefow, within the uncertainty an•dysis fra111cwork used in 
Ihe TOCDF baseline QRA, these new sequences would have no imp:i.--1 at all on the public 
acute fatality risk distribution for processing. This would also be the case at the UMCDF, 
wh,'re the mean public· acute fatality risks associated with releases from th" PFS we.re also 
ilkntically z.:ro. 

Al 1ho TOCDr. 1hc public cancer risks ULIC to releases fro1111I.,· f'l'S wern less thilll IE- IO 
, over the facility life, and Table 4-26 prcset1ts the distributior;s O!] ri_ifSfiSC rri(,,;sure for (I flhc·-~ 
new PFS acciclenl scquc,nces, and @.~II ba>elinc processing ru;,d,knts at ths: • .JOCDF. The 
95" percentile viilues for the six new sequences are all below !E--10, so the impact of lhcsc 
scqul'lll:l's is agilil1 seen to he insignificant. This should also h~_~_hcy:1<c :i_t_~l1_c -~~~CDF 
bemuse the corresponding mean risks frorn such sequences WL're also be: low l E-10. 
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Table 4·26. Oistributl~ns 011 Public Socfotal Cancer Risk from New 
Accldcrtlal Agent Releases from the P.FS Versus nasclinc Processing Rbk (TOCl.>F) 

Public Societal Cancer Risk 

Accidents 

All Processing 

Lt!rgc Aircrnfr Crash w/fire 

Medium Aircraft Crash w/tirc 

Small Aircraft Crash wlfire 

Carbon Filler Fire 

Filler Desorption - I ligh 
llurnidity 

filter Desorption - lligh 
Tempcrarure 

Mean 

2.3E-08 

< IE-! 0 

<IE-IO 

< !E-10 

< JE-10 

0.0 

< lE-10 

(over facility Ii_~'-'> 
5th 

Percentile 

5.3E-09 

< !E-JO 

< IE-JO 

< !E-10 

< !E-10 
(l.O 

< IE-IO 

4.5.3 Limi!utions in the TOCDF Uncertainly Analysis 

95th 
Perc~ntile 

5.4E-08 

< IE-10 
< lE-10 

< !E-10 
< !E-10 

0.0 

< !E-10 

The uncenalnty methodology employed in the TOCDF baseline QRA is a statc-ot~thc-art 
process involving sophisticated Mame Carlo sampling procedures. Uncertainties in the 
accident initiator occurrence frequencies, the conditional probabilities of sL1ccessive event.'. 
and the quantities of agent potentially released in accidents are corisidcred. Nevertheless, 
some sources of uncert:iinty are not tn:atcd, including uncerrninty in the pnranictcrs affecting 
thcc downwiud tmmport of agcut und in the Jose/response bc-havior of I lie pop11l.1tio11 The 
evaluation of uncertainty regarding the effects of the PFS is, therefore, made within the 
existuig QRA uncertaiJ.lty analysis framework and carries with it the same limitations 
(SAIC. 1996b). 

4.5.4 Cundusions 

Bused on the TOCDF uncertainty analysis and on sirnilnritics between the TOCDF and 
UMCDF baseline QRA results, it is likely that conclusions regard1;1g the impact of the PPS on 
public acute fatality risk at the UMCDF would remain unchanged. 

4.6 Summary of PFS Impacts on Accident Risk 
Based on the analyses presented in this section, the only change in ORA risk associated 

with the PFS is the putential for a delay in munition disposal. i\ del;iy in dhposal trnnsbtcs to 
an increase in the munition storage period and conseq11cntly an increase in risk. Disposal could 
be dclayi:d as a result of increased tumacc/PAS system unavailability due lo the PFS. It could 
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~Jso be delayed by the RCRA permit process associated with a ch,ingt: to remove the. l'FS. 
furthermore, the process could be stopped und disposal could be delayed if a •tad.: rnlea~c 
were to occur on a system design that did not include the PFS. 

Even though this evaluation was based on a preliminary design of I he PfS, no d1:rngc in 
the overall conclusion would be expected from changes to the PJ'S design. Small changes in 
risk may result from design refinements; however, the results show that ri.nr1111ion of the PfS 
has almost no impact on risk. Consequently, the overall conclusion would not he expectcLi to 
change. 

In addition, the uncertainty analysis described in Section 4.5 (based on tl1;1t done at the 
TOCDF) ohows that it is likely that conclusions regarding the inipnct of the PJ'S on public 
acut~. fatality risk at the UMCDF would remain unchanged. 
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99-0402 

(503) 234-2694 

Mr. Wayne Thoma~ 

STUART A. SUGARMAN 
ATTORNEY AT LAW 

STATE OF OREGON 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

RECEIVED 

343 , . ·• STATE OF OREGON 
0 S.E. BBLMONT 8'1'., smrnBEJ:iJi.RTMENT OllJJmim ' 
Po!fl'LAND, Or{EtiON 97214 iPi::;-pMHS~SfitJ@I '""''"u rr 

8MA!I.: RT.C@HFJVANFl'l'.COM FAX~lS(J!{:)~'34-1330 

15 March 1999 MAR 15 1999 

Umatilla Program Manager 
Department of Environmental Quality 
256 East Hurlburt Street, Suite l 05 
Hermiston, OR. 97838 

HERMISTON OFFICE 
\llA FACSIMILE -- (541) 567-4741 

RE: Invitation to Comment dated March 3, 1999 regarding proposed Order Clarifying 
Permit Decision 

Dear Mr. Thomas: 

We write on behalfofG.A.S.P., Sierra Club, Oregon Wildlife f1ederation, Karyn 
Jones, Susan Jones, Heather Billy, Deborah Burns, Janice H. Lohman, Leandra Phillips, 
Merle C. Jones, Cindy Beatty, Andrea E. Stine, Dorothy Tdsh, Mary Bloom, Robeti J. 
Palzer, Janet Nagy, Ladonna King, John Sporner, Christine Clark, Stuati Dick, Gail 
Horning. David Burns, Pius A Horning, Karla Stuck, and Melanie Bellanc (collectively 
referred 10 as "Citizens") regarding the proposed Umatilla Chemical Demilitad7.ation 
Facility (UMCDF). As you know, the Multnomah County Circuit Court issued a dec.ision 
on 6 December I 998 remanding this matter to the Oregon Environmental Quality 
Commission (EQC) and Department of Environmental Quality (DF.Q). The Court stated, 
in par1, "I 111ust remand these orders to the respondents to determine what role the PAS 
carbon filters play in their analysis." Opinion and Order at 27. 

On :l March l 999, the DEQ issued an invitation to comment on a proposed Order 
Clarifying Permit Decision. The permit decision being clarified is the February l 0, 1997 
decision issued by the EQC. In the invitation to comment, the DEQ stated "[t]his 
invitation to comment is limited solely to the proposed Order and docs not alfoct the 
status of the current permits." Invitation to Comment at 2. 

First, Citilens raise the general objection that the proposed Order Clarifying 
Permit Decision appears to have been prepared by the DF.Q and not the EQC. The 
proposed Order Clarifying Permit Decision appears not to have been drafted by any of the 
decision makers !hat issued the deci~ion approving the Anny's permit. Citizens expect that 
the EQC, and not DEQ, would best be able to clarify its own findings. Citizens hereby 
make a puhli~ records request pursuant to ORS 192.001.et. seq. seeking all PEQ and 
EQC records pertaining to the proposed Order Clarifying Permit Decision. 

Page I - Commt~nts Re: UMCDF Order on Remand 
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Second, the proposed Order Clarifying Permit Decision fails to clarify anything II 
merely concludes that the EQC (or DEQ) "did not rely on PAS carbon filters . , " 
Propose.ct Order Clari(ying Permit Decision at 3. The proposed order does nol explain 
how its earlier findings, which would appear to hinge the entire decision, including best 
available technology (BAT) on carbon filters, does not actually do so. The proposed 
order also docs not attempt to explain how the EQC now is taking a stance which appears 
diametrically opposed to the dear, stated emphasis individual EQC members placed on the 
filtens with no equivocation or counter statements from any members, that the decision 
hinged on carbon filters. 

Third, the DEQ and EQC have, once agairi, failed to provide the Citizens and 
others with a contested case process that would permit full airing of the critical issues 
being raised here and in the Citizens other submissions. In fact, the DEQ/EQC have foiled 
even to address many issues raised by the Citizens. See, e.g., Citizens December 14. 1998 
letter to the EQC and attachments. Consequently, the DEQ's/IJQC's process concerning 
the Army's permit continues to march forward without balance or even a sense offairnes~. 

Fourth, in the proposed Order Clarifying Permit Decision, the DEQ completely 
abandons the PAS carbon filter system as a system necessary to meet statutory or 
regulatory requirements to choose the best available technoloi.'Y (BAT) and protect public 
health and the environment. IIowcvcr, the DEQ notes that the PAS carbon filters are 
being added to provide "an additional measure of safety ... " Proposed Order Clarifying 
Permit Decision at 3. 

Yet. the DEQ fails to assess what negative impacts may result from the addition of 
PAS carbon filters. Ironically, the Anny and National Research Council have not 
determined to this day, four years afler submitting a permit application, what risk is 
associated with the addition of PAS carbon filters to the baseline incineration system. 
Citizens urge the EQC to consider the permittee's following staten1ents which reflect the 
Anny's knowledge of this risk and the EQC's continuing habit of ignoring these risks: 

a) "Since the Army's initial assessme11t, additional risk assessment tools 
have been developed to assist in the characteri:lation of baseline system 
performance, both with and without the proposed PAS filter system. 
Preliminary assessments using these tools indicate that the addition of the 
PAS filter system may not contribute to any measurable reduction in risk 
and may actually be the source of new risk lo both workers and to the 
public." Department of Defense; Interim Status Assessment of the 
Chemical Stockpile Disposal Program: April, 1996. 

h) "Two areas where cost reductions have been identified in developing the 
December 1996 cost estimate are associated with the filter system for the 
Pollution Abatement System (PAS) and optimizing operations. The 
Program Manager has completed a value engineering study that modified 
the design and found reductions in cupital and operating costs." (Statement 
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before the I louse National Security Committee of the House of 
Representatives by Mr. Uil Decker, Assistant Secretary Army/Research 
Development and Acquisition ). 

In addition, within the last thirty days, Citizens have uncovered a draft document 
prepared and reviewed by Army contractors that demonstrate PAS carbon filters are not a 
benign technolo!,'}'. Citizens request that the DEQ/EQC add the enclosed excerpts of the 
following document into the record: Mitretek Systems, Inc. "Risk Assessment of the 
Pollution Abatement Filter System for the lJmalilla Chemical Agent Disposal Facility" 
(Draft September 1998) (herein referred to as the "Mitretek RA"). The following pages of 
the Mitrctek P AFS Risk Assessment arc being offered into the record: cover - vii; 1-1 to 
1-2; 3-2 lo 3-7; 4-7 to 4-18; 4-30 to 4-36, These pages directly address PAS carbon filter 
issues as well as other issues related to the overall risk of the baseline incineration system. 

Fifth, a.nd more specifically, the Mitrctek PAFS Risk Assessment acknowledges a 
large percent increase in the frequency of some accident events (from 168% to :l85% 
more likely) due to addition of the PFS carbon filters, Mitretek RA at 4-13 (Table 4-8). 
Moreover, the addition of PFS carbon filters presents new accident scenarios "not present 
in the baseline QRA [Quantitative Risk Assessment]." Mitretek RA at 4-14 to 4-18. The 
addition of PFS carbon filters also presents "a 13 percent increase in worker fatality risk 
for the UMCDF." Mitrctek RA at 4-30, Finally, the Mitretek PAfS Risk Assessment 
acknowledges that significant uncertainties in the QRA process have not been "treated", 
"including uncetiainty in the parameters affecting the downwind transpoti of agent and in 
the dose/response behavior of the population." Mitretek RA at 4-35. Significant 
omissions indeed! 

This new information points out the need t.o provide a contested case process and 
to re-evaluate whether incineration is the best available technology. Tfthe DEQ/EQC will 
not reopen all issues to the contested case process, then Citizens request that the agencies 
open the assessment of best available technology to the contested case process. 
Specillcally, Citizens request that the DEQ!EQC immediately authorize subpoenas for the 
undersigned to allow the timely capture and preservation of documents and testimony 
from various government officials regarding the ever-changing risks and status of the 
major components in the continually changing design of the ''baseline" incineration system. 

We would appreciate a prompt written response to these comments and the 
requests made herein in order to allow the Citizens to detemiine how to further address 
the issues raised to date with the Circuit Court and in other fora. As we (namely, Richard 
Condit and Stu Sugarman) did not directly receive copies of the Invitation to Comment, 
we request that the undersigned be placed on all mailing lists associated with the 
permitting and further assessment ofUMCDF, and we resc1vc the right to challenge this 
entire proceeding because of lack of adequate notice despite our previous request to be 
placed on all relevant mailing lists. We also reserve the right to challenge any other 
procedural defect relevant to this proceeding. 
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Please contact us if you have any questions. 

lly SL1b111itted, 

Stuart A. Sugarman, OSB #9213 7 
3430 SE Belmont, Suite IO I 
Po~, OR 97214 

fi:'lv- R~:-,J~J./ 
Ri~~it, Attorney 

503 234 1330 

2525 Anipahoe Ave., Suite E4-309 
Boulder, CO. 80302 
303-444- J 188 ext. 219 

Counsel l1ir G.A.S.P., Sierra Club, and OWF et al. 

SAS.ss 

Enclosure as noted 

Page 4 - Comments Re: UMCDf Order on Remand 

P.04 



MAR-15-99 04:27 PM BELMONT LAW CENTER 503 234 1330 

.1 

MTR 1997·58 
~~~~~~~~~~~~~~~~~~~~-~~~~-

Mi Ire I e k Technical Report 

Risk Assessment of the Pollution Abatement 
Filter System for the Umatilla Chemical Agent 
Disposal Facility 

September 1998 

Sponsor: 

Dept No,; 

U.$. Army Office of 1he ProgrMl 
Manager for Chemical 
Demllltarlzatlon 
Ho50 

M1mETEIC 
SYSTEMS 
Center for Science and Technology 
Mcl.enn, Virginia 

Contract No.; DMM01·95-D-0002 

Project No.: 0695220N 

This docllmeril was pr~parod for ~i.11lhoriLOO di!:ilribulloo 
only. II has not beoo approwd lor public release, 

P.05 



MAR-15-99 04:27 PM BELMONT LAW CENTER 503 234 1330 

Milrclck Dcpartrnem 
and Project Approval: __ ~, ,, _ _£_~. '-f'-' Abu Ta!ib/'""'L-.f 

ii 

P.06 



L 
L 

L 
L 

! 
Li. 

I:. 
Li 

MAR-15-99 04:28 PM BELMONT LAW CENTER 503 234 1330 

Table of Contents 

Section 

1 Introduction 

l. I ffockground 

1.2 Objective and Scope 

1.3 Overview of the Evaluation Process 

1.4 Deviation from the Standard Chunge Management Methodology 

1.5 Report Content 

2 D~scription of PFS Design and Opcrntion 

2.1 General Description 
2.2 Instrumentation and Controls 

2.3 PFS Operation 

3 Ht•alth Rbk Asse.s~ment 
3.1 Existing HRA for the UMCDF 

3.2 Iiuman Health Risk Assessment Overview 
3.2.1 Constituent of Potential Concern (COf'C) Concentration Data 
3.2.2 A.iJ· Dispersion Model 
3.2.3 Other Key HHRA Assumptions 
3.2.4 Human Health Risk Assessment Results 
3.2.5 Evolving Guidance on the HHRA Methodology 

3.3 Updates to the Existing HHRA 

3.4 

3.5 

3.6 

3.7 

Effects of the PI'S on Health Risks 

HHRA Sensitivity Analysis 
3.5.1 Impact of Emissions on HHRA Risk 
3.5.2 Application of Additional Actual Prngram Pactors 

to Subsistence Farmer 
3.5.3 Results 

Ecological Risk Assessment 
3.6. J Overview 
3.6.2 Effocts of the PFS on Ecological Risk Assessment Findings 
Conclusions 

1-J --·-·-----------------------

P.07 



_____ 9 _____ 9 _____ 9 _____ 9 _____ 9 _____ 9 _____ 9 ____ -~· 

ffil. 
Section 

4 Evaluatinn or Risk from Accidents and Other Hazards 
4.1 Overview of Busclinc QRA Risk 

4.1.1 Categories of QRA Results 
4.1.2 Baseline QRA Numerical Results for UMCDF 
4.1.3 Risk Drivers in the UMCDF Baseline QRA 
4.1.4 Baseline Risk Driver Summary 

4.2 Exarni11:11iuu vf l'ulcntial lkndit~ ofth<0 !'I'S 
4. 2. l Elimination of PAS Releases 
4.2.2 Baseline Accident Scenarios Affected 
4.2.3 Risk Results 

4.'.l Examination of Potential Incre(l~ed Ri~k Due to the PrS 
4.3. l Increased Risk for l.laselim: Acducnts 
4.3.2 New PFS Release Sequences 
4.3.3 Effects on Stockpile Storage Risk 
4.3.4 Effects on Hazardous Waste Disposal 

4.4 Risk to Workers 

4.5 Uncertainty in Risk 

4.6 

4.5.1 Baseline Accidents 
4.5.2 New PFS Accidents 
4;5.3 Limitations in the TOCDF Uncertainty Analysis 
4.5.4 Conclu~ions 

Summary of PFS Impacts on Accident Risk 

5 Evaluation of Other Factors 
5.1 Scheduk Analysis 

5.2 Cost Am1lysis 
5.2. l PFS Costs 
5.2.2 Co&ts Associated with Removing the PFS 
5.2.3 Conclusions 

5.3 Interpretation and Implications of the Risk Results 

6 Summary and Conclusions 

6. l HRA Results 

6.2 
6.J 
6.4 

6.5 

HIIRA Sensitivity Analysis 

QRA and Hazard Evaluation Results 
QRA Sensitivity Arn1lysis 
Other factors 

iv 

Page 

4-1 
4-J 
4-1 
4-2 

4-5 
4-6 
4-7 
4-7 
4-8 
4-9 

4-10 
4-11 
4-14 
4-21 
4-22 

4-27 

4-31 
4-31 
4-34 
4-35 
4-35 

4"35 

5-1 
5-1 
5-2 
5-2 
5-3 
5-3 

5-4 

6-1 
6-1 

6-1 
6-1 

6-2 

6"3 

... 

-
, . ... 

' -



, 
MAR-15-99 04:29 PM BELMONT LAW CENTER 503 234 1330 

s,·~tlon 

6,(, Conclusions 

List of R.,forcnces 

t\pp•mcllx A Hllkt\ l{l•sults: Sensitivy to Emission Assumptions 

Appendix ll HHRA Results: Seusitivy to Cancer Risk Paramters 

Gloss<iry 

v 

P.08 

-

l"11gt! 

6-3 

RE-J 

A·I 

B-1 ... 
GL-1 

-
-
-

-
-
-

... 

-

6.XH, TO 3(1s - I 
ll fl'l C. 0 f!'. C()f(f m ff/JS J \ 



MAR-15-99 04:29 PM BELMONT LAW CENTER 503 234 1330 P.09 

List of Figures 

Fl gun• Page 

1-1 Process for Establishing a Site-Specific Configuration l-4 

1-2 The Ch~nge Management Process 

2-1 The PFS with Gas Cooling 

2-2 The Pl'S Filler Units and Their Dampers 

vi 

1-5 

2-2 

2-3 

L/-Xrl. To 3/1s 
u ;ncof cofY1rnf11TJ 

-
-
-

....; 

-

-
-
... 

-

-



MAR-15-99 04:30 PM BELMONT LAW CENTER 503 234 1330 p. 10 

List of l'nblcs 

Table Page 

2-1 PFS Carbon Filter Unit Design Information 2-4 

3-1 JACADS M;1ximum Stack Concentration Duta 3-3 

3-2 UMCDF IIllRA Results for the Established Configuration (with PFS, Zero 
':ii,;~ . ...:., 

C~;)tU(C i:::llkil:ilcy) 3-8 

3-3 Updated UMCDF III IRA Results for the "without PFS" C'onfigurarion 3-9 

3"4 Major Cancer Riok Drivers in Ilascline System (Without PI'S) 
for Subsistence Farmer 3-ll 

3-5 Emissions-Related Assumptions Used in HHRA Sensitivity Annlysis 3-12 

3-6 Total Excess Lifetime Cancer Risk Y alucs' for All Receptors 3-13 

3-7 Total Hazard Index Values* for All Receptors 3-13 

3-8 Additional Assumptions Applied to Subsistence Farmer 3-14 

3-9 Sensitivity Analysis of Excess Cancer Risk Estimates to Subsistence Farmer 3-15 

4-1 Summary of QRA Risk Measures and Population Types 4.3 

4-2 Mean Public Risks from Disposal Processing in the UMCDF Baseline QRA 4-4 

·1-3 Mean '.\1bli~ Ri>ks fro1n ::itoc':pi:c Stora!)! in the Utvi( 'Df' BJsclbc QRA 4-t~ 

4-4 Dominant Public Acute Fatality Risk Contributors for Disposal 
Processing at the UMCDF 4-6 

45 Dominant Public Acute Fatality Risk Contributors for Stockpile Storage 
in the UMCDF Baseline QRA 4-6 

4-6 Public Acute Fati1lity Risk of PAS Release Sequences 4-10 

4.7 Public Cancer Risk of PAS Release Sequences 4-10 

vii 
&XJ-/JO 3( IS 

v f(\C D f co flfrif /115 



MAR-15-99 04:30 PM BELMONT LAW CENTER 503 234 1330 p. 11 

Tahk 

4-8 Ba,;clinc Top Event f'rcqucncics Aff~ctcd by the PPS 4-13 

4-9 Public Acute Fatality Risk of PAS Upset Sequences 4-15 

4-10 Public Cancer Risk of PAS Upset Sequences 4-16 

4-11 Frcqllcncics of New PFS Accidents 4-18 

4- l2 Public /\cute f'atality Risk of New PFS Acciucnts 4-19 

4-13 Pllblic Cancer Risk of New PFS Accidents 4-20 

4-14 Agent Loads on the PFS: Sensitivity Study 4-21 

4-15 Scnsit ivity Analy,ds Results on Filter Agent Loading 4-21 

4-16 Comparison of Baseline and PFS-Related Solid Wastes Gcncr;n~J over the 
Operational Life of the UMCDF 4-24 

4-17 Publi1.: Risk Results for PFS-Rclalcd W:istc Dispos"l 4-27 

4-18 ..yorker Risk Results for PFS-Reli1ted Waste Disposal 4-28 

4-19 Me;m Worker Risks from Processing in the TOCDF Baseline QRA 4-29 

4-20 Dominant Worker Acute Fatality Risk Contributors for Processing 
at the TOCDF 4-30 

4-21 Worker. Risk Impact of the PFS in the TOCDF QRA (Individual 
Acute Fatality Risk) 4·31 

4-22 Comparison of Mean Public Societal Acute Fatality Risk in the Base Linc 
TOCDF and UMCDF QRAs 4-32 

4-23 Comparison of Mean Public Societal Cancer Risk in the Baseline TOCDF 
and UMCDF QRAs 4-32 

4-24 Comparison of Distributions on Public Societal Acute Fat<1lity Risk 
in the TOCDF Baseline QR/\ 4-33 

4- 25 Comparison of Distributions on Public $()cictnl Cancer Risk in the TOCDF 
Baseline QRA 4-34 

viii 

EXf-/.10 3/1> 
u 111c Df corr11rf/!fS 



·.·f 

MAR-15-99 04:31 PM BELMONT LAW CENTER 503 234 1330 p. 1 2 

Tub I~ 
Page 

4 26 Distributions nn Publi<: Societal Cancer Risk from New Ac<:kk>111al Agent 
l<eb1sL:s fr1>111 lhc Pl'.'; Versus Busdinc Prnc1'.ssing Risk (TOCJll') ·1 :l.'.i 

5-1 Costs of the PFS at the UMCDF 5-3 

5-2 C()Sts Associ<1tcd with Removing the PFS 5-4 

£XH, TO 3/1:; 

v IV) c or- coMme;i'& 



MAR-15-99 04:31 PM BELMONT LAW CENTER 503 234 1330 p. 13 

l...ist. of' J•'igures 

Figure 

1-1 Process for Establishing a Site-Specific Configuration 1-4 

1-2 The Change Management Process 

2-1 The PFS with Gas Cooling 

2-2 The PfS Filter Units and Their Dampers 

VI 

1-5 

2-2 

2-3 

l/XH. To i(;s 
() tn C f)f Cof(J ff'Jf/1173 

... 

... 

-

- ' 

.... 

-

-

-



' .. 
.. ··.·. 

.. 

MAR-15-99 04:32 PM BELMONT LAW CENTER 503 234 1330 

Section 1 

Introduction 

1.1 nackground 
In 1993, lhc National Research Council (NRC) recommended ctiac !he U.S. Anny evaluate 

the addition of carbon filters to treat effluent gases from the pollution abatement sysll~rrn 
(PASs) of chemical agent disposal facilities (CDFs). lt was believed that carb\lr1 filters could 
enhance the snfcty of the facility by !'educing the risk of accidental agent rckas(:" from the 
incinernwr stack (NRC, 1994). In addition, while air emissions from nonnal opcrati()ns of 
CDF furnaces contain only trace amounts of substance> that may present heallh hazards, the 
PAS filter system (PPS) potentially would have the added bt:nefit of furthl'r reducing these 
trace emissions. 

Jn response to the Nl~C's rcconunendation, the Army developed a conc:cplual d..:.~ign or 
the PFS. The design served as the basis of the Army's preliminary assc~:;mcnt of the potential 
impacts of the PFS on human health and environmental safety (Army, 1994). This evaluation 
concluded that carbon filters could potentially enhance system performance hut would <1lso 
increase system cost and i;nmplcxity. The Army's study was not site-specific. tn •1ddition, 
k;ilih rbk ;isS<.:SSlll<'111' (llR/\,,) a11d <jllillllitativc rhk :lSSCSS!lllCllh (QR/\>.) l\'l"l'l' !\Ill ;1vail;11>1L" 

at the time to quantity the benefits in terms of risk. Since the 1994 study, the original PFS 
design has been modified lo a more efficient configuration. Additionally. the Army hJs utili:wd 
the subsequently completed Umatilla Chemical Agent Disposal Facility (UMCDF) BRA and 
QRA to conduct a more comprehensive, facility-specific risk anzilysis of the PFS. 

Mitrttck has chc Icm.I responsibility of coordinating and intcgraiing the work of other 
Army contractors. This report documents the PFS ri'k analysis for the UMCDf' and is a 
collaborative effort of Mitretek, Science Applications International Corporutioo (SAIC), the 
Center for Health Promotion and Preventive Medicine (CHPPM), and the Edgtowood 
Research, Devc.lopll\C!lt, and Engine~ring Center (ERDEC). The evaluation follows the 
general methodology described in a separate report (Mitretck, J 998). 

1.2 Objective and Scope 
In its risk evaluations of proposed changes lo the CDFs, the Army's primary objectives 

arc to verify that the facility remains in compliance with the state-approvctl health risk 
thresholds and that the proposed chnnges will not compromise public und worker safety. The 
specific objectives of the PFS study that is documented in this report arc to (I) estirnutc the 
net effects on health risks and safety, and (2) address other factors that affcL't or may be 
affected by removal of the PPS at the UMCDF. 

1-1 

p. 14 

EJ;.I. TO --S/15 
l/fi1CDF CO/f''ft1f!/~J> 

'\ 



MAR-15-99 04:32 PM BELMONT LAW CENTER 503 234 1330 

As a st;ining point. this study drnws from previously con1pktl'd risk ass<:>ssmcm, t< 11• tile 
UMCDF. These asscs~m1en1s are the Pre-'J'rial Burn Risk Assc:;sment (commonly calkd tlil' 
HRA) pcrfur111ed by. Ecology and Environment, Inc. (E & E) for the Oregon Department of 
Env1ro11nwntal Qu[]hty (ODE(.J) (E & E, 1996) und the QRA performed by SAIC (SAIC, 
l'.I')(,"). Tlic·y "I'" ll,l'lJ l,y llK· A1111y as lk l\>u1Hliili1111f'11r111;1ki11g dn·i.'.i1111o; on ('IH·111irnl 
Stockpile Disposul Program changes for contrnlling or mitigating risks. 

!IRAs are conducted us part of the Resource Conservation and Recovery Act (RCRA) 
permit requirements !Or hnzardous waste combustion focilities. The HRA consists of twc.l 
major componcnts-h11mnn h-:alth risk assessment (HHRA) and ccologicul risk ass<!ss111cnt 
(EJ{;\). The. llllRA quantilies c'anccr risk and other hcouhh cftects rc~ulling fr"111 c'.xpo,ure.10 
slack emissions. The ERA estimates the potential ecological risk (e.g., terrestrial vegetation 
and soil inwrtebrmcs) as a result of exposure to emissions ofpoUutants tlrat may afft'.ct the 
ecology. 

The approach for HRAs is deliberately conservative to ensure I hat health rish arc 1101 
unctcrcstimatcd. The UMCDF !IRA analyzed the health and ecological effects of stack 
emissions based on gas volumetric flow rates ancl tcmpcr:Hurc that assurncll the presi,;11cc Q[<1 
l"fS. To be conservative, however, no erect.it W<I~ ti.tkcn for the c<tpturc efficiency of the 
carbon filters. For the UMCDF PfS evaluation, that HRA is revised lo e.stimatc the effects 
from stack emissions of a facility configuration that tlid not huvc the PFS (unchanged 
chcmict\I emissions bu! dispersion governed by appropriate flow rate> and l~Illp~rntur.:s). 

QRAs quantify the risks from accidents involving the release of l!gent. As such, QRA 
results are utilized by the Army as a design and operational tool for managing accident-related 
risks. The Phase I QRA has been completed for the UMCDF (SA!C, l 996a). A Phase I QRA 
css,,111i;11ly upd:1tcs the ri'k :1ssessment that was performed previously as part of the Anny's 
Final Programmaric E11vironm1mtal Impact Stt11eme11r (FPC:/S)for tile Chemil'lll Srodpi/e 
Disposal Program (Anny, 1988) The Phase I QRA does not include the PFS. AU!art of this 
effort, the UMCDF Phase I QRA was updated to determine the net effect rif lh> PES op rhl: 
related to accidental agent releas~. 

111 addition to tht' llkA ;111d QRA evaluations, u hazard cv;1l11ation (llE) w;1s performed to 
qualitatively evaluate the b:uards from solid waste disposal involving the Prs. Whik these 
hazards arc also accident-driven, the ri:;ks to the public and workers associi1tcd with these 
hazards are not prim;1rily from chemical agent but are from potential cxposu!'c to non-agent 
hazardous substances. As such, these trpes of hazards ;ire not addre.»cd in_.U2£...Q!.<A 
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• 

assessment, the state-approved threshold fur excess cnnccr risk is I l!-09 (!! & F, 
1996). 

Chronic noncarcinogenic health effect. Expressed as a hazard quotient (IIQ) and as 
a hazard index (Ill). The I!Q represents the potential long-term advt'rse health impact 
of exposure to u to.\ic d1cmic·ul emitted from !he indnerntor stocb. It is exprcssc·d as 
the ratio of a rc,eptor's dose resulting from exposure to a singk substurn:e for a 
specified time period (chrnnic) to a reference dose for that substance for a simil<1r tirnc 
period. When more than one chemical is released, the overall potential for 
noncarcinogcnic cffocts is assessed by calculating the HI. The l!Qs for all chemic:als 
th;1t affect spc~dfic target org<ms are •1ddcd togctlwr to ohtain the Ill for those target 
organs. Separ:1te Hfs are developed for each exposure route. Fur the.: UMCDI', the 
state· approved HQ and HI for chronic exposure scenarios is 0.25 (E & E, 1996). 

An IIIIRA may also adtircss acute health effects. This was not a_reguirement for the 
UMCDF and thus .is not addressed in the IIIIRA. 

3.2.1 Constituent of Potential Concern (COPC) Concentration Uat•l 

Tuhlc 3-1 presents a list of 82 constiluenls of potential concern (COPCs) tlrnt could be 
discl1arged to the atmosphere through ~tack gas emissions during opcr;:ition of the various 
incin.:rators at the UMCDF. They include l 0 potcnlblly toxic dioxin and fur<m homologue 
d1c·111i•:;1I' whil'h, fm 1!1c· pmpos,•s nfthis :in;1lysis. have hc,·n assumed to he• am! modeled ns 
2,3,7.8-tetrachlorodibcnzo-p-dioxin (TCDD) toxicity equiv;1lents (TE(.!). The whlc.: gives th..: 
maximum concentra1ion for cneh COf'C based on tests performed at the Johnston Atoll 
Chemical Agent Disposal System (J A CADS) on Johrn;ton Island in the Pacific Oceun. Of 
these 82 COPCs, 46 are considered "regulated," which means that they arc specifically 
addressed in the RCRA permit for the applicable source (e.g., LIC and DFS). As the table 
indi.;ares, many of t11c regulated COPCs are at or just slightly above tlK:ir ddcc;tion limit 
concentrations. Additional information on the specific core emission rates used in the air 
dispersion analysis for each UMCDF emission source is pr·ovided in thi; P1 e-Trial Bum Risk 
Assessment report (f.'. ~ E, I 996}. 

3.2.2 Air Dispersion Model 

The UMCDF HHRA used the Industrial Source Complex Short Term, Version 3 
(ISCST3) computer model to predict chronic ambient air vapor and pnrticulate 

3 IE-05 is lhe"same as I• 10·• 
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'l'ablt• 3-1. JACADS Mllxlmum Stack Concentration Dala 
-·~ 

Maximum Stack Dclcction 
Regulated Gas Concentration • Limit 

COl'C Pollutant? ... -----,. (ug/ni3) Source (DL)'' 

Diox/11/l .. uron Hfnuo[1Jg11(1 ('/J~·uiit,i/s 

2,,1, 7,~-T ctrad1lnroJibenzo-p- Yes 8.83E-OS 08-LJC I. IOE-05 
Dioxin 
Pen tad1 loroJi txonzo- p-IJi ox in• • • Yes 5.66E 05 Gil-UC 5.66E-05 
lkxa<:hloroJitxmzo-p Dioxin Yeo 9.72E-05 VX-DfS 3.24E-05 
I lcplach lor'n<ii b<:nz<r p-Dioxon Yes 7.62E-05 YX·DFS 3.24E-05 
()<.:lHr.:lilor~x.libcnLo p f'Jio:tin Yt:s 1.711' 04 Jll>Ml'F X.46J'. 05 
2,3, 7, 8 · TctrochloroJi l:x:nzot\J1';1n Yes l.16L·05 HD-UC 7.58E-06 
Pen ti.l(,:h I orod ibcnzofu ran Yes 1.34E-04 HD-MPF 4.23E-05 
Hcxnchlonxl i bcn zofu ran Yes 2. I IE-04 HD-MPF 4.23E-05 
Hept;1<:h I orodi bcnz<.if uran Yes 4.00E-04 HD-MPF 4.23E.05 
Oct;ich lon'X.l I bt'.n 1,ofu r::in ·Yeo 2.:l8E-(>4 HO-MPF 8.46E-05 

Volati/1· f 1rod11t·1.1· of /111'011111/1•fr· 

Cu111b14stiv11 (P!Cs) 
Acetone No 3.58E+04 YX·LIC l.OOE-OI 
Benzene Yes 4.75E+Ol GB-LIC 3.00E.(ll 
Bron1odichloron1eth1.1nc No l.46E+OO YX·PFS 1.00E·Ol 
B n 1rnofor n1 No l.71Et0l VX-DFS l.OOE-01 
2-Uutanonc (1..11 1nc1hyl c1hyl kelonc) No l.47Ef02 VX-lll'S 1.00E-01 
Curbon Dlsul!Me No l.OOE+OI HD-UC l.OOE-0! 
Carl>oo Tetrachloride No 4.33E+OI HD-L!C l.OOE-0 I 
Chlorobe.n<ene No 1.94E+OO HD-UC l.OOE-01 
Chloroform No 3.96E+OI VX-DFS t.OOE-0 l 
Ch lorornctl1anc No 5.59E-t02 GU-Lie 3.00E-01 
Di bromochloromethanc No 1.04E+OO YX·DFS l.OOE-01 
I, 1-l)lchloroethane No 3,00E-Ol OB-LIC 3.00E-01 
Dkhloromethane (or methylene No 5.86E+OJ VX-DFS l.OOE-OI 
chloride) 
I .2·Dichloropmpane (or propylene No 4.96£+02 GB.J.IC 3.00E 01 
dichk1ridc) 
Cis-1.3-Dkhloropropcnc No 4.28Et02 GD-LIC 3.00E-01 
Trans- l ,3-Dichloropropene No 4.45E-OI HD-UC l.OOE-01 
Ethyl benzene No 3.85E-100 VX-DFS l.OOE-0 I 
4-Mcthyl-2 Pentanonc (or ll!ethyl No 4.91E0t00 Gil-UC 3.00E-01 
isobutyl ketone) 
2-Hcxanone No 3.71E+OO GB-UC 3.00E-01 
Styrene No 2.41E+02 HD-LIC l.OOE-0 I 
J, 1,2,2-Tetrachloroelhanc No l.041';+00 GB-UC J.OOE-0 I 
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Table 3-1. (Continued) 
-·--··--.. 

Mmdmum St.lick 
Regulated Gas Conccntrnlion • 

('(}J'(' l'ollutant'l (~tg/nr'J Sou rt·~· ----···- _____ .. , 
--·--·-·~-·~~·-·----·-·-- . -·-· - - ... 

Vo/atilt' f'/Cs (collll11U<'d) 
Tc1r:.ich luttx"thL'r1l! No 1.ZOR+OO CHI-UC 
(or tewchlorO<!thylene) 
Toluene No 3.02E+03 VX-DFS 
I, I, l-Tridiloroelhc111c (or mclhyl No I. 77E1·0 I VX OFS 

ch I (lrhli \f I I I) 

Vinyl Ace1a1c No 6.901\.0I Gil· LIC 
Vinyl Chloride Yes 9.Y2l.'+00 HO-MPF 
Xylencs No 3.76E+OO VX-LIC 

Se111i-Vn/ntil<' PIC.1' 
BL"nt.oi<: AL·id No l.23E+02 VX-Df'S 
Boney! All·uliol Nn b. I oEt02 VX-LlC.: 
Dii:1hyl Ph1l1alatc- No 2.89Et01 Gll·LIC 
Dimelhyl Phihalc\le Nu l.15E+02 HDLIC 
Di-n-Bulyl Pt11hala1e No 5.52E+OO GB-LIC 
Di-n-Oc!yl l'hlhlllnte No 2.76Et01 GB-LIC 
Dis(2. P.1 h yl hex yl)· Ph t halal e No 9.28F.t01 IIP-LIC 
2-Mdhyli>henol (t1f o-crcsol) No 1.24E+02 OB-LIC 
3-Mc!hylphenol (or m-cresol) No 5.08E+OI HD-UC 
4-Melhylphcnol (or p-cresol) No 5.80E+Ol OB-LIC 
Naphlhalene No 2.92E+OtJ VX-DFS 

Po/l11tw11.r 
Gll*"'* Yes 6.00E-02 .... GU LIC 

HD"* Yes 8.?0E+OO···· HD-UC 
vx•u Yes 6.00E-02'"' vx.uc 
Chlorine•u Yes 3.42E+03 HO-UC 
HyJ1oge11 Chloride Yes 3.70E+03 OB-LIC 
llydrogcn l'luori(IC Yes 9.30E+03 GO·LIC 

Nitroglycerine Yes 8.18E+Ol VX·Dl'S 
Polychlorin~letl biphcnyls (PCB) Yes 8,50E-02 VX-DFS 
Particulaic Yes 8.00E+03 VX-LIC 
2,4-Dinitrotol ucnc Yes 3.71E-OI VX-DFS 
2,6· Dinitrolnlue-ne Yes 3.71l!-OI VX-DFS 
2,4.6·Tri 11it111tulucnc Yes J.71E 01 VX· DI'S 
RDX Yes 3.7lt:-01 VX-DFS 
HMX Yes 3.71E-OI VX-DFS 

' ' )· .. 
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··----·-~-·· ~-- .. ·-· _., ..... ---.. _. __ ,,.,,. . .... . .. -- .... ·- . 

Maximu111 Statk 
Regulllted Gas Concentration' 

~--~-·~_C_O_P_C_. _____ ~P_o~Il~u_ta_n~t~? ___ ~(µ~g/z:..::.rn~'lc........ ___ -=:::::_:::..._~:.:::._--

. . 

Merals 

Antimony*'•"" 
Ai ~cnic 
Dari um 

Dcrylium"" 
Boron 

Cadmium 
Nickel 
Phosphorus 
Selenium 
Silver*"'* 
Thalli1im 

Tin 
Vunadiu1n 
Zinc 

Yt~S 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

l.60E+O I 
2.22E+Ol 
1.57E+Ol 
5.27E+OO 
5.30E+02 
9.8 IE-tOO 
l52E+OI 

3.43Et02 
J.06Et01 
1.60E+Ol 
5.27E+OI 

3.61 F.+0 I 
1.07Et01 
2.:l I E+02 

Ma~imum reported stack concentrulions from all tests during JACADS Operutionnl VerificMim1 Testing. 
•• Detection Limit (DL) concentrations (in i.ig/m1

) vary dcpcn<ling on snmpling conditions. Agent DL shown 
is equal to 20 percent of the allowable stack concentrntion (ASC). 

U11dctcc1cd . 
.... lla>c·u un JACAllS ;111al;y1i,·al !JLs. for the an:tlysis presented in this t'<'port, ugcnt Ill. C•)twentratiun is 

assumed to be 20 percent of the ASC. 

conccntrntions, as well as the chronic wet and dry deposition rates. ISCST3 is the most 
up-to-date model and incorporates many improvements over previous air di!;persion models. 
T!1c rcfi1w111L·nls incJud1:. (E & E, 1996): 

• Revised dry deposition calculation routine 

• Revised scavenging coefficients for wet deposition calculations 

• Exp:1nded number of receptors for which calculations can be performed 

• Plume depletion mechanism tu account for wet and dry removal processes 

• Separation of particuhtte and vapor phases of same compound:; 

• Incorporation of complex terrain algorithrnli 

p. 19 
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The following were some of 1hc key assumptions in the. existing UMC:Df I IHRA: 

• Study ar~.a encompassed all the area within a 50-km radius of the UMCDF. 

• Campaign dt1rnti<>n was l'.! years4 with all furnnccs operating continuously l1uri11g that 
time, evc11 thoilgh al:\ual n11J-ti111c, based on tltc sLo<.:kpili.: inwntury, was prnjc~lt.:d at 
1.0 ye.ar (3.2 years accounted for equipment downtime). 

• For the DFS, UC, and MPF, the emission rates of regulnte<l COf'Cs for the UMCDF 
were based on the maximum emission rate detccte(l for each constituent during the 
.t/\C/ll'lS IL'St n111s for 1:ad1 l\1r11ul'l' and were adjust\'\! to rclkct tilt.: llMCDF 
incinerator feed rntcs. However, for the DUN, th.: )!,l'Catc~t cn1i,sio11 falt.: ftu111 ;ill 
sources (i.e., total of 19 test runs) was uscd,5 These emission rates served as the initial 
inpltts to the air <1ispcrsion unalysis. 

• Emission rates of chemical agents (even if they were not tktectcd) were derived bused 
on Ille a.,su1nptilln l\i;1t tlicy wen; pn.:s<:nt <it the maximum al\nwable s1:1ck 
conclintration (ASC) (0.3 ~tg/m' for GB and VX. 30 µg/111' for HD). 

• Umlctcctcd, regulated COPCs were assumed present at concentrations equal to the 
detection Jim.it. Undetected, llnregulated COPCs were assumed present at 
concentrations equal lo one-half the detection limit. 

• Off-peak pcrfonn~mcc, kuding to emission rates that were 10 ti111·~·' nonnal, ovcmring 
20 percent of the time for nonmct11l:; and 5 percent of the time for mctnls. 

• Emissions of certain metals (Pb, Ba. Cd, Cr, Ni) from the MPF were not based on 
J A CADS data but were calculated st.lparately. Emissions were expected to be greater 
for thi:sc mct<ils because of the processing ofp~intcd 155-rnillirnctcr shells, which 
contain grcnt~r amounts of these metals than the ton containers used in the JACADS 
trial burns. 

• Risks from direct inhalation and indirect exposures were estimated using the TSCST3 
model. All COl'Cs listed in Table 3- l were cvnlt1at~d for direct inh~lation exposmc, 
and cancer risk was estimated for carcinogenic substances. 

'!'he c:unpaign durntion of 3.2 years was 11sed in the E & E BRA report. This diffm sligh1ly from th~. 

crnnp;1igo duration value: used in tho QR/\ (3.3 years). We believe this discrepancy is tJrgcly due 10 

rounding-off error$. 

At the time the OMCDF IIRA was performed, JACADS trial burn tests for the DUN had not been 
complded. 
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• A COPC was 01.·kt·tcd for indirect t!Xposure if it met any ouc of the following critcria: 

Rccommcnd~J by the Environmental Protection Agency (EPi\) in its Risk 
Assessment Implcmcnt11tio11 Guide (EPA, 1994) 
Pcrsistcnl in th<· c11virn1m1cnt 
Accun1ulates in plant and animal tissues 
Toxic relillive to other COPC (i.e., cancer slope factor >0.1 or rcforc11cc Jose 
<0.09 mg/kg-day) 

• The indirect l'Xpnsurc risk calculation did not indudc vobtik. org:ink rnrnpo1mds 
n.:garJk;ss or their rnxicity bemuse or their limited •1l>ility to ;1ccumulatc in plant ilnd 
animal tissues. 

• The chronic HHHA focused on the following exposed individuals (or receptors): 
suhsistcnce farnwr. subsistence fisher, ndult resident, and child rcsidenl. Discrete: 
rcccptm locations dctt:rniinc the maximum air concentrations and maximum 
deposition rat~s associated with each receptor. They were selected based on wind 
direction and the probabilily that an individual will be exposed at that location. The 
impact on ea<.:h exposed individual was modeled at two locations: the high-irnpacl 
location JOO m.:tcrs northcasl of the proposed common stack location (except for 
sub~i:;l.;nce fisher because no water body was present), and the fonceline location with 
maximum impact (e11cepl for subsist.:nce fisher, where maximum impact location in 
Umatilla River was used). 

• Acute health effects were not analyzed. 

• The cancer slope factor approach was used to calculate cancer risk from direct 
inhalation (E & E. J 996). 

3.2.4 Human Health Risk Assessment Results 

A summary of the IIHRA results frnrn the origi11al UMCDF HHRA is presented in 
Table 3-2, nnd more details arc provided in the Prc-Trinl Burn Risk Assessment report 
(E & E, 1996). Th<.: excess cancer risk values shown in the table ar~ driven by risk dl1e t<i 
direct exposure (i.e., inhalation) mt her than indirect exposure (i.e., ingestion of contaminated 
food). The l!llKA <1ssumed the presence of the Pf'S, wb.kh affcc:ted temperatures, humidity, 
and flow mtcs, but look no credit for potential emissions reductions. The results show that th<! 
UMCDF meets all th,; state-approved thresholds for the screening risk asse.'8r11cnl. 

3.2.5 Evolving Guidance on the HBRA Methodolugy 

The methodology used to perform the screening risk assessment for the UMCDF wi1s 
mand<itcd by th!! ODEQ and the US EPA. These regulating entities recognized that the 
methodology, in particular that for performing indirc.ct exposure risk assessments, would 
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of the UP/\ tilnt attaches lo the CHB) ~long with the. failure of the munitions in this arna nlso 
has the potential to involve a significant amount of agent. 

Other external ewms nlso contribute to the risks at the UMCDf. Although the aircraft 
crash risks ;m; not ~ssociatcd with any undue exposure to aircrati, calculations were madl' for 
the probabilily that an in-night plan~ could crash into one of the storage structures or th<:: 
facllity, Such accidents arc more important to processing risk than to storage risk, primarily 
due to the Juminancc of i;arlhquakc and lightning events at the storage yard. 

In atldil ion to cxkrnal cvcnh, only one activity relaled to munition disposal (whkh 
inclL11..les all activities <1.>sociated with munition handling through incineration) was importunt 
to risk at tl1<1 UMCDF. During the removal of rocket pallet:; from their storage igloos. it is 
postuh11cd that a forklift-related event mny citlwr cause a rocket to explode or its prnpcllant 
lo ignite. These scenarios are risk significant bccau:;c an ignition within an igloo could 
propagate to other rockets in lhe igloo, possibly causing an igloo fire involving the entire 
igloo inventory of rockets. Although a Sl!bstantial fraction or the ;igcnt would be consllm<:d in 
the resulting tire. the amoum th<tt could potentially be released is large because the availnblc 
qunntity is brgc. The results show that all olher activities related to munition disposal do not 
contribute significantly to processing risk (approximately l percent). 

For the UMCDF, the QRA results clcnrly indicate that the falality risk of munition storage 
is much grc;itcr than that ol' proccssing (sec Tables 4-2 antl 4·3). Uasctl on thcoc rcslllts, and 
the fact thul )loth munition disposal and storage risks arc dominated by external events, similar 
risk analysis with the PfS should result in minima.I impact on the overall risk associated with 
acddental ugcnt releases. A thorough evaluation of the potential risk increases and tlccr..:uscs 
due to the PFS hns been performed. The results of this evaluation are presented in 
Sccti(ms 4.2 through 4.6. 

4.2 Examination of Potential Benefits of the PFS 
As mentioned iri Section 4.1, the UMCDF Pha5e l QRA considers a comprehensive st'l of 

accident scenarios that could lead to chemical ugent releuse from the UMCDF or th<' stornge 
yarL!. The Pf'S eould mitigate some of these scennrios by capturing the chemical agent bdorc 
it is rcleused to the environment. In this section, the potential benefits of the PFS urc 
examined in dct<1il, and the positive impact on the QRA risk is quantified and discussed. 

4.2.l Elimination or PAS Releases 

The furnaces (and afterburners) at the UMCDF arc designed to operate at temperatures 
that ensure chemical agent destruction to 99.9999 percent efficiency: This destruction 
effiden~y h~s been demonstrated at JACADS during agent trial burns and during normal toxic 
operations. Should an upset result in furnace operation outside of the design range, numerous 
$afcty systcn~ct to mov~ the furnac;e systems into a safe shutdown mode that precludes ;my 
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ugc11t rck:is•: fwm thc facility. Ncvcrthdc~s. as part of the QRA, nccidents are posru!Htcd 1 l!Jil 
could re.suit m agent releases from th~-~ll'fl!lC\:S to their PASs. In such nccidento, the PAS_, 
wl11l'l11>nl111;1~1ly acls lo sc·rnh Jl"ll111a11ls fro1nJ~;;111sl.f,ilSt'S wn11I<! :ii"' a\'Ll<.:i l~lllQ\'l' 
and destroy chcmieal agent in tile airstrewn. _ 

In the PFS design, carbon filters would be instnlled downstream of the PAS on each of the 
furnaces, These filters would have the oppol'luflity to e<tpture any cht!mical agent thal mad~ it 
through the furnace and its PAS duru1g an ~ccidcnt. The quantity nf chemical agent invnlv.:d 
in .'l1d1 a release is pn:dietcd in lhc baseline QRA to be very snwll due to 1l1e cn111hincd agcnr 
1.h:slruc·tion in the furnace and Ilic PAS.H .Siiuplilkd rnodding elforrs indirnl<.: tli.11 tk l'FS 
carhon will easily adsnrh this small amount of agent, effectively reducing the qualllily or agent 
released to zero. Therefore, !))e PFS lius the potential to climinute the likelihood of a PAS 
release ::iccidc.nt. 

4.2.2 .13.,,e1ine Accident Scenarios Affected 

All postulatcc.J accic.Jcnts in the UMCDF baseline QRA h~ve been reviewed to determine 
any potential impact that the PFS might have. This assessment was based on design and 
operational information for the proposed PFS and on the UMCDF basclinc QRA models. In 
t.:n11s of potential bcndils, lhc Pl'S would serve to mitigate only those sequ,,nccs involving 
rele<tses through the PASs (sec Section 4.2.1). The baselin\: QRA includes many other 
releases (e.g., releases during onsite trnnsportation accidents, releases during handling 
accidents. ct1.'.), but the PFS would not mitigate these releases. For the purpose of this study, 
it js assumed that the Pl'S operates at optimum capture efficiency. 

The specific uccidcnt scenarios mitigated by the PFS arc as follows (th..: top event name 
from the baseline QRA is shown in parentheses); 

l. Agem Release from the MPF PAS (MPFPASR). ln this scenario, an upset occurs 
while one or more munitions are present within the furnace. These m1111iti1Jns co11te1in 
the residual chemical agent that remains after draining (nonrnlly Jess th;in 5 percent or 
the originnl agent mas~). Chemical agent continues to volatili1c from th..: munitions but 
is not completely destroyed in the MPP due to either overvcntilation or 
undcrvcntilation following furnace shutdown. Overv«ntilation resiilts in rapid cooling 
of the furnace to the point where the gas residence time cannot ensure adeguJtQ._agc!lt 

8 

desl ruction. Undcrvcntilation results in incompkte agent destruction due to laJ::k._._ouf __ _ 

No1e 1ha1 1hc operation of the furnace outslde the design envelope 1neans that the agent de~tnu .. ·tion 
efficiencies may nol be optimal; it does not mean that no dtstructio11 will tak" pince in thi: furn<lcc. In 
addition the agent sles!ruction nnd reruoyul cfQc·jcar}' pf1bc PAS alpat• has h'-'en ~AU!i.L..1L 

99.98 percent bused on testing pcrforn)c(.i at the Chcn1ical Agent Munition~ Dispos;;il Sy,..,tc1n f;il'.'illi.i:'.l!!_ 
._...!11:1hJ:SAiC. ~l?flil)..,. 
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.!.!.fil'H.!::l! w ii ii wh 1c'l1 111 rc•:ic·I. Bolh sys I cm foilun·' and Im rnan foilurL's <in' i11L' ludcu in 
the: QRA fault tree models. The owrnll inili;1tor frcqL1c.ncy is dominated by failures that 
.would cause a lockom of nil furnace burners followed by a foilure to stop the 
combustion air blower from running or a failure to stop the primary ID fans from 
running ( o vcrvcntiloit ion). 

,\g<'lll lfrf<'<l.H'./lc.1111 Iii<' I.IC I'J\S (l./C/'J\SH). This s<:4t1<:11c:c: i11l'iuJc·' 1ckasc:s where 
(I) ilgcnt focd to a LIC fails to stop following a LIC upset, and a release occurs as the 
furnace coob down; or (2) the agent feed line is not properly purged following a UC 
shutdown, and lhe release occurs on restart. The initiator frequency was rfominal.:d by 
a failllrc of the opcrntors tu purge the ngcnt feed line. 

Agc1H releases from th•' DFS and the DUN via their respective PASs were considered in 
the QR/\. However. these :·, 1rnaccs handle only small quantities of chemic~! agent (the DUN 
nornrnlly ha11dk.s trnre am1)11nts of agent, if any). and no credible PAS release sequences were 
identified. 

4.2.3 Risk Results 

In the baseline QRA, the risks associated with each of the PAS release sequencts 
described in Section 4.2.2 are added together to yield the total risk from PAS rckascs. It is 
assumed tha\ the net effed of the PFS on PAS re lenses is to reduce the probability of an agent 
rckasc by capturing any chemical agent before it reaches the stack. This is a boundjo!! 
calculati<m because it was assumed that the filters will capture all ugent~ To put this risk into 
perspective, the comparisons shown in Tables 4-6 and 4-7 have been developed. Table 4-6 
de;1J5 with publk acute fatality risk, while Table 4-7 shows public cancer risk. Each tabk 
shows the risk associated with the PAS release sequences with and without the PrS ;ind the 
ovcrnll b<i.wlim~ procc.:~sing risk from all accident~ in the QRA (sh:idcd). Two risk measures 
arc presented for each item: risk to those members of the public exposed to the highest 
concentrntions of contaminants (the most exposed individual), and the overall risk to the 
public as a whole (societal risk). The results shown in Table 4-6 indicate that w · ~ 
cnn potcntinlly reduce the pmhabih ·clcase from the stack, its nN r'ffi·ct no 
public: ur;\ite falidity ri:;k i:; <:cro. This b because the mnount of a 'Cnt that could be released 
rom t e AS is relatively small and docs not contribute to individual and socjctal acute 

fat;1lity risks . 
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Tahle 4·6. Puhlk Acute Fnta!ity Risk of PAS Rl!lt•asc Sc(J11mccs 

Individual Risk Societal Risk 
Description __ . ______ , (over facility life) (over l':lcility life) 

Risk with the rrs 0 0 

f<i'h witliuut 1111: f'l'S 0 () 

Total Baseline Prnccssing Risk , 1.2E,-07 2.0E-05 

Tabk 4-7. Public Cancer Rhk of PAS Rdease Sequence,s 

Socktal Risk Individual Risk 
(over facility life) Descripti.in (over f:idlity life) 

'-------------~~-------'----

Risk with the PPS 0 

Risk without th<: PPS <1.0E-12 

Total. B;1sclinc Processing Risk <1.0E-12 

4.3 Examination of Potential Increased Risk Due to the PFS 

0 

<l.OE-10 

l.3E-08 

Section 4.2 describctl the potential mitig:1tive effects of the Pf'S on ~ccidental agent 
releases through the PASs and ''ommon stack. Due to its location in the furnace. exh<1•1$t path, 
the r1:s also !Jas tlw poti;ntial to increase risks in several ways. lh;ing tk methodologies 
described in separak reports (Milrntek, 1998; SAIC, 1997c) a master logic dhtgrnm (MLD) 
was developed to identify accident scenarios that the PFS could either cause or exacerbate. 
An MLD is a logic diagram that illustrates a fault tree, whilC a fault tree illustrntes the 
decomposition of a given top event into specific causes that cm1 be subsequently assessed. 
Using the MLD clt:vck1pcd for this task, the potential negative impncts of the Pf'S were 
grouped int•.> fvur gcn1'1·al areas; 

I. .Eff<'cfs on Baseline Accidents. The PFS could incrcusc the frequencies of existing 
agent rclc:lsc-;;::cidents in the baseline QRA, due to additional syst.:m compkxities and 
intcrnctions with the b:iselinc furnace/PAS systems. This analysis is presented in · 
Sect inn 4.3. I. 

2. "New" Releases from Outside the l'FS. Interactions between the PFS and the existing 
systems might.also lead to releases fron! outside the PFS bountlary that were not 
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mode.kt! in the baseline QRA. Aftl'r cxnminmion of the preliminary Pr:s d~sign, no 
new events in this area W<, l: idcnlilicd. 

3. "New" l<rffa,ws frow rlw PFS. The !'I'S could uct usu rcscrvuir ti..n· tuxic pullut•uJts 
(and possibly s1m11l quimtities of chemical agent) that could subsequently bl~ rclc;1sed i!"I 

. I 
• 

i 
I 

I .. 
I 
i 

· ··. concentrated quantities during "new" accidents. This um1lysis is prc:;cntcd in 
Section 4. 3. 2. 

... ·.' 

'• .. · .. 

... "'. 

4. Wl/.\'I<' Oi.l'f'Osal. The PFS indudcs new solid hazardous wasw streams 1h:11 would 
need to be disposed ofsafoly. An accident during these disposal activities cnulcl rcsult 
in a release of agent or toxic pollutants from the waste. This analysis is presented in 
Section 4.3.4. 

!11 addition,_ the PFS couk.l also impact risk in one oth~r way: 

5. Processing Delay. There are also ways thnt the PFS ~oLlld delay the disposal process. 
Any dday in disposal translates to an increase in the munition olorage period and 
consequently an inc~rease in risk. Disposal could be delayed as a result of incre;1s1.:\l 
furnace/PAS sxstv:n unavail"bility due to the Prs (downtime for PFS related repairs 
and maintcmmcc). It could be delayed ns a result of the.: RC'RA permit n1ndjll£!JiliHJ 
proce.ss or from possible public backlash associated with a ro osed chan c to· remove 
the . n ac' 1t1on. 1sposa coul be delayed if a stack release were t~ occur 2!1.a 

.. system that did not include l he PFS which could have been prevented by the PF~, .. Jhc 
UMCDF baseline QRA results indicate that the risk of storage is much greater than 
that of processing (sec Section 4.1.2,2). 'fhcrcfore. any extension in the storage period 
is undesirable. This analysis is presented in Section 4.3.3. 

4.3.l Increased Risk for Baseline Accidents 

As mentioned ubuvc, the Pl'S is installed just after the cl\isting PASs. Initiators within the 
PASs (e.g., cquipmcm failures) llrnt l:an adversely impact the operation oftl11.: fmrn1ccs arc 
modt~bl in the baseline QRA Since the PFS essentially extends each PAS, an engineering 
review of the existing QRA models was conducted to determine where upsets in the PAS 
appear. Two PAS upsets arc modeled in the ORA: Cl l blockage of the exhaust stream flow 
and (2) subsequent loss of ID. Ah hough there arc a number of ways to achieve such 
blockages, this class of in1t1mor is the only one that dculs with failures within the PAS. Thal 
is, tlt~ h<1scliuc <,JRA, wllid1 iududcJ a wu1prclicnsivc sca1d1 fur ilcddrnt iuit i.lll!IS, id~11t ilicJ 
no othc.r w:1ys that failures within the PAS could lead to un agent release. 

Th() PFS design contains sevurnl failure modes that result in furm1cc exhaust Oowpath 
blocknge (e.g .. one of the PfS dampers transfers closed, etc.). Such PFS-incluccd nowpath 
blockages have an effect on the facility that L~ identical to the blockage of the PAS tlowpath 
already modeled within the QRAs; hence, the frequency of accidental releases induced by PFS 
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blo"kagcs was dctc:rrnined by modifying rhe existing QRA models. Review of tlie basdin,~ 
~identified th<.: following top events involving PAS tlowpnth hlo,·k;i.g,e_;_vJi! ll'Si .. !lUP (!he 
lop event na111e from the busclin.,; QRA is shown in parentheses): 

• Ai;t'/11 Vapor E.1plosim1 ill tile Ml'F (Mi'FAGV/'). If loss or If) lH:c:urrt'd wit Ii" 
"volutilizing munition J(iil'(J within the furnuce, agCi1t vapors could accun1ulatc within the 
MI'F A t~1ilurc to follow contingency procedures could result in tk ignition of this 
v<ipvr and an cxplllsion within the furnace. The room boundary could he compromised 
by th<: explosion, and the :1gcnt contents of till: rnunitions within the furnace could then 
be released to the external environment. 

• Agem Vupor J~).p/osion in thg__Mf'f Airlock (Mf.FARDL!. If a Joss of ID occurred 
while <1 tray of munitions was in the MPF airlock, the resultant stop feed could leave 
tlu: tray within the airlock long enough for a flammable air-agent mixture to form. 
Ignition of this mixtu1, ..:ould lead to an explosion that fails th~ airlock and possibly the 
MPF external room wall. The <igcnt contents of the munitions within th..: 
furnace/airlock could then be released to the external environment. 

• M f'F Nr1turc1l Ga,~ Exph!sio11 (MPFNGAS/. If a loss of ID rcsull..:d in a ftlI'IWC\~ 
slmtuown unLI tb 11atural gas flow to the furnace failed to stop, then an m:rnrnuh11ion 
of nat11rnl gus within the furnace imd/or thi: furnui:i: ro(Hn coultl ocl'ur. Ignition of this 
gas could result in un explosion that might fail the furnace and the room walls. The 
agent contents of the munitions within the furnace could then be released to the 
external environment. 

• DFS N11turnl Gus E.t/!losio11 (DFSNGAS). If a loss of ID resulted in a furna(:c 
sT1LJl(i~-1~71 tlie natural g:1.~-tkiw to thl' flll'll:l(T faikd to slop, thl'n an act'llll\11lation 
ofnatur:1I gas within the furnace niomco1Jld (Jccur. Ignition of this gas could result in 
an explosion that might fail the room wails and ceiling. The agent contc11t:; of the 
munitions within the UPA above could be released to the external environment if 
catastrophic failure of the DFS room ceiling occurred. 

• UC 1?00111 /fr/ms<' (f f('R()()M). !fa loss of JO rcs11hcd in a furnan· shutd<>wn and the 
agent feed to tht~ furn;ice waslio-t isolated, a release of agent into the LIC room could 
occur. A concurrent or subsequent failure of the heating, ventilating, and air 
conditioning (llVAC) system could result in an agent release to the extcrn:il 
environment. 

Other initi:Jtors (besides Joss or ID) can lead to these upsets :1s well; however, these 
initiators arc not affected by the PfS. Thus, the relative impact of the PFS on the occurrence 
frequency varies among the events. 

Since con1plclion of the UMCDF baseline QRA, two new initiators have been inclut!c'd in 
!lw TQCDF b;"rlirw OR 4 <SAIC 1 a9Ah) 'k'' jpyqlw PAS PUS&ls IM!'FEXPL and 
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LICEXPL). Th~se events involve potential natural gas explosions within the L!Cs and the 
Ml'l' following an u11pln1111cd shutdown <lnd failure ro purge. Although these events arc nut 
includ.:J in the UMCDF buscUn. QRA, it i~ importam to 11ou:: lhilC ( 1) they were both 
negligible contributorn lo risk in the TOCDF baseline QRA and (2) the impnct of the PFS 
rcsul!ec.l in a ncgligihk incrc:1:;c in theiJ' accident frequencies (SA1C, 1997). Thc1'l~fore., even if 
these events were added tu tl1e UMCDF baseline QRA, no changes in the baseline risk shoulc.l 
occ~1r, and no changes in the ri$k impact of the PFS would be expected. 

4.3.1. l Impact on Accident Frequency 

In order to quantitatively evaluate the impact of the PFS on the above accident sequences, 
system drawings along with de~.riµtions of system operation and furnace interfaces were used 
to develop logic (fault tree) mndds for the PFS. These models are very similar in construction 
to 111~ fault tree 11101kb ;dread) developed for the baseline QRA Component failure and 
human reliability values wer•. tirnatcd in order to quantify the top event frequencies, and the 
primary source for this data " "' the baseline QRA database. The PFS fault t!'cc models were 
sub~cquently linked with the .1ffcctcd QRA furnace system models, and the resultant changes 
in th\~ accident sequence fr"qucncics were calculated. The results of these calculations are 
pr~scnkc.l in Tublc 'l· 8. 

From Table 4-8, it can be seen that the impact of the PPS varies among the events 
(increases range from 0 percent to 385 percent). Although loss of ID appears as a contributor 
to these events, other initiutor:; can dominate over the impact of lhe PFS on loss of ID. The 
two prim;iry'conlrihutors to the increases shown arc (l) plugging of lhc flilqs by parlk'ltlall' 

-~il!.!J)1ilu1c.J.!.!.~lt;111i.;.: ulll or byp;i,,s ;111d (2) i11;11lwrtc11t d;1111P<'l' d1.,1m· in th;:j'Ji.'i_._ 

Table 4-8. Baseline Top Event Frequencies Affected by the PFS 

--~---

QR/\ Top Even! llasdlm• Frc11m'nl'Y 
Name (per hour) 

MPf'AGVP 4.SE-05 
MPFARDL l.7E-04 

MPf'NGAS 2.9E-08 

DFSNGAS L7E-l l 

LI CROOM 2.SE-14 

* This translut~s into a factor increase of 4.8. 
"'"'This translates into u factor increase of 2.7. 

4.13 

l'cr·n·ul h11:rcasc New (lrc11uc11cy 
in ]frequency due with PFS 

toPFS (per hour) 

385* 2.3E-04 

9 1.8E-04 

168** 7.8E-08 

4 J.SE-11 

0 2.SE-14 
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4.;I, J.2 Acddent Consequence EVilhrntlon 

Dispcroio11 am! rnnsoqL1c11cu culculations for ngcnt rcknsc sequences involving l<>ss of TD 
haw been performed in the baseline QRA using the CIIEMM/\CCS con1pu1cr code 
(Si\lC, 1996a). CJIEMMACCS is a modification of the MACCS code, developed by Sandia 
National Laboratorko to prcdi~l lhe transport and consequences of radioactive releases. 
CHEMMACCS .;:ontains a standard Glltrnsian plume model specifically modiliecl to handle 
chcrnic;d ;1gent dispersion and transport. It also includes probabilistic, site-specific weather 
duw s:unpling; sitc·sp<.!cilk dcmogniphics; evacuation modeling; aml probahilistic: health 
efti.,cts evaluation using probit (dose-response) equations. 

The PPS would affect only the frequency of loss-of ID sequences (sec Section 4.3.1 ). 
Therefore, rhc existing rnnsequencc results for these sequences remain valid, and no new 
Cl IJ:MMt\CCS caktilation:.; wnc fll'C.:cs:;ary. 

4.3.l .3 Risk Results 
In Section 4.3. l. t.~ it was shown that the. only detrimental inmact of the PFS on th~ 

existing QRA <1ccidents was to increase the frequencies of the top cvepts as shown in 
· . Tahk 4-8. To put these increases in pt:rspective, the comparisons shown in T;1bks 4-9 aml 

'I· I 0 haw hc<'ll dcvdl)p1·d 'l':ihk ·1-'i (il'als with public ac111c fot;1lity rhk. wl1ik 'L1blc ·I· l 0 
shows public cancer risk. Each table shows the risk associ:lled with each PAS upset sequence 
with and without the PFS and the overall basdine processing risk from all accidents in the 
QRt\ (slrncted). Two risk measures arc presented; risk to those members of the public closest 
to tli<: UMCDF site bound:1ry (individual risk), and risk to the public as a whole (:;odc1ul risk). 

ll c:au be sc:.c<n that tlic l'FS results in no impac:l tu the fot;11ity l'i,L, fro111 ni'I ing 
processing sequences and a smaU increase in socict<il and individual cancer risk. The 
processing risks (both acute fatality and cancer) are dominated by cxtern•1I event sequences 
such as earthquakes, which remain unaffected by the PFS (see Section 4.1.3. l ). 

4.3.2 New l'FS Release Sequences 

Because the PFS should trap some of the small qu•mtities of compounds of concern 
present in the PAS exlinust gases. the PFS carbon would act as a reservoir to conccntnHc 
these substances in one location. If a process upset resulted in an agent rclca~c through tl1c 
PAS, then small amounts of chemical agent could be' indu\]ed iu thjs cunccntrakd m:i:;s. Th~;
colkckd pollutants could l:>C rckascd accidentally, and the concentrated nature of the rdcaoc 
could lead to public am! worker heulth effects. Such accidents represent new scenarios not 
present in the baseline QRA. To address theoe accidents, a portion of the MI .D was 
devekipcd to identify all oft ht~ potential new releases. Both internal cv.:nts (those initiating 
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Table 4-9. Public Acufo Fatality Risk of PAS Upset Sequences 

l11dlvid11al Uisk So<:h-tnl Tfok 
lh·~Trlpliou (over fudlily lif<.) (ovcl' f:u.·ilif,)· lifl") ·----··-

MPl'AGVP Risk with the PFS < 1.0E-12 < I.OE-IO 

MPFAGVP Rbk wi1hout tlw PFS < l.Oll-12 <I.OE-IO 

MPFARDL Risk with lhc PFS < 1.0E-12 < I.OE JO 

Ml'FARIJL I<isk withou11he1'1'8 < LOE-12 <LOE-ill 

MPf'NUAS Risk wi1h the PFS 0 0 

MPf.NGi\S Risk without the PF;, 0 0 

DFSNGAS l{isk with the PFS <I .OE-12 <I.OE 10 

DFSNGAS Risk without the Pl'S 7.0E-12 4.0E-10 

LlCROOM Ri>k with the PFS" 0 0 

L!CROOM Risk without I· ·' f'FS* 0 0 

Totul Baseline Processing Risk l.2E·07 2.0E-05 

• Consequences we!'e nut calculated ror an agent release inlO the LJC room because the frequency of 1his 
event (LlCROOM) fell b.!low the truncatim limit (i.e .. chis sequence was scret.nttJ). The sequence wus 
i11cludcd in this study to ensu1·c thut anrilysis with the PFS did not result in ~tn incrense in thi.: frcqul~ncy 
above the truncation limit (aboul I. I E-13/ht), which it did not (sec Table 4-H). 

within !he process) and external evcri'ts (lhosc initiating outside of the process) were 
considered. Ultimately, four· new cli1sscs of accidents were idc.ntified; 

• Aircmft Crashes into the PFS. If an aircraft were to crnsh into the PFS, a fire could 
ensue und the agent adsorbed onto the filters could be released. Small, medium, and 
large aircraft are capable. of causing different amounts of damage and were considered 
separately. 

r;) Carbon Filler Fires. If the carbon in the PFS culches fire as a result of an cxlcrnal 
sou1Tc\ internal (adsorption or chemical) healing, or au explusiun iu 1111.: l'!'S, ihcu th~ 
agent adsorbed onto the filters could be released . 

• High llumidity Desorption. If the gas rehcater were to fail lo operate, !he elevalc.d 
humidity of the gases entering the carbon filters coukl lead lo desorption of lhc 
adsorbed contllminnnts. (Subsequent imalysis showed thal !his event would result in 
zero consequc.nccs; however, it lms been retuine.d for completeness.) 
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Tuhll.• ~-IO. l'uhlk < ';uH'\'I' Rbk of l'AS l lp.~l'I St·11m·nct•s 

I' 

-------·-. 
lndlvhhml Rhk Societal R!~k 

Dr><Tiplion (over facility lift-) (over fucility life) 

Ml'FMJVI' Rh• wi1h the l'FS l.2H· I 2 1.71'·09 

MPJ-'1\<.iYP Hl .... k wi1hL1Ut the JIFS <l.OE-12 '!.l•E· JO 

MPFARDL Ri:;k wi1h •he PFS <I.OE-! 2 < 1.0E-10 

MPFARDL Risk wi1hou11he PFS <l.OE-12 <I.OE-JO 

MJ'l'NGAS kisk wilh !he PFS <l.Of..J2 2. J E- JO 

MPFNOAS kisk wilhuul ihe PJ'S <1.0F.-12 UE-IO 

DFSNGAS Risk with the PFS 0 0 

DFSNGAS Risk without the Pl'S 0 0 

LlCROOM Risk wilh the l'FS• 0 0 

UCROOM Risk without 1l.c PFS• 0 0 

Total .naseli1le Processing Risk <i.OE-12 l .3E-O~ 

• Cor\!\.Cquent..~e.s \~'CfC not c.:ulcuLHed for an 11gcn1 r~le:ase into the LI(' nxnn bi:1.~iHISI,! thL frl.'.quen~y ur this LVCl11 

(LICROOM)° fdl bd1iw the lrunc"lion limit (i.e .. 1his scque11ce was srrc•.,ncd). 

• lliglt Temperature Desorption. If the gas re heater were to foil such that it were on 
com inuously, the elevated temperature of the gases cntc;·ing the carbon tilters could 
cause dcsorpti(ln of the adsorbed contaminant>. (Tr has been decided that \b<;o gas 
rehcatcr will be si:i:ed .1uch that it is not capable of h~ating the gas stream to th~ point 
where the carbon would catch fire.) 

IScis111ic· event:; were, of course, included in the list of external events. However, ir was 
judged rhat rhe PFS components could be made robust enough to render seismic release 
scenarios unimportant to rbk. This is already rhe case with the HVAC fillers al the CDl's.] 

4.3.2.1 Accidl'nt Frequency Evaluation 
Difkrc'.nt methods were used tn cstimalci the frequencies assuci~tcd with new PFS 

accidents. depending on rhc type ofaccid<:lll and th..: dal:i uvaibblc. Th~ l'rcllll•'IKi~s <)f>iircrnft 
crashes (small, medium. and large) into various structures at the UMCDF huvc been 
calculated in the baseline QRA. It was assumed in this study that the PfS filters would be 
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rnughly the same size as tho:- HVAC liltel's, and the frequency of uircraft crushes into the 
HVAC filter> wns used for the PFS filters as well. The conditional probt1bility of fire given a 
crash was taken as 0.45, as in the ba>eline QRA. for the filter desorption acddents PFS 
system drawings and ck>Cripti.ins of system operation were used to develop stand-alone logic 
(faull tree) models. These models wae then quantified using component data from the 
baseline QRA database and other industry sources. 

Filter fires w1.:re con 'idercd to have four possible causes: 

l. Vires originating 011tsid,, i:if the carbon bi·d1· thllt .1·1•bseque111/y propagate lo lite 
}Utas. Review of the PFS system layout aml general ru·rangement Llrawings indicates 
no important int1'rnal ignition sources (!he carbon filter units arc Jocntcd in a separate 
room which contains n<J high-voltage electrical sources or natural gas supplies), 
Trnmient fires (suc:h fires ignited by welding done during corrective maintcn•ince) 
arc a possibility; hov., ver, such fu-cs are extremely unlikely given the low frcql!cncy of 
rq1airs that rcq11irc welding am! the lt>w pmhahilily th<il propi:r s;ifl'ly 11rcc;1llti1111s arc 
not taken. The occ\lrrence frequency of this iniliator was considered to be much lower 
than that cakulat for cause 4 below; therefore, it was not quantified explicitly. 

2. Heating of the ', <rbon lo 11bove its ignition lempl'talure by th•• gas rehear a. As 
mentioned previously, the rchcatcr will be sized such that it is incapi1blc of heating the 
process strca1: 1 cnougti {(1 cause ignition of the carbon. tJ Explosions in the PFS duri11g furnace s/ilrlup. Procedures call for the opcrutors to 
bypass the PFS during startup. failure to follow these procedures could rei;ult in a 
"puff' of natural gas reaching the PPS re heater, causing a fire or explosion. This could 
ignite thi: carbon. A prediction of the. frequency of startups was made ha.~ed on 
JAC'ADS data. anLl a human failure event prnb;1bility of 3E-03 per opportunity wai; 
used to generate an estimate of the explosion frequency. 

@spontaneous comb11stio11 of the carbon from intemal healing. If airflow through the 
filters is lost after they have been loaded to some extent with pollutants (inchiding ···
ori:anicsl spont;mcous hcjltine of the carbon can occur Lluc to slow oxiclat ion or 
continued ad>u·rption. If this hem is not effectively dissiputcd, ignition of the carbon 
can occur, To account for this effect, data on spontaneous ignition of carbon in tests 
was obtained, and a probability distributivn was constructed to estimate the 
coaditional probability that. given u loss of airflow, ignition would occur. This was 
coupled with the loss-of-draft frequency discussed in Section 4.3. l to produce an 
estimate of tlu:: frequency of spontaneous carbon ignition. 

Once the event frequencies had been calculated as describeLl abov.:, it w;iN necessary to 
adjust lhcse frequencies to account for the probability that chemical agent was on the filters at 
the time of the accident. In the UMCDr baseline QRA (SAIC, 1996a), the frc<1ucncy of the 

4-17 

P.30 

~.I 

! 
i· 
' 
' ' ' i 
i 
' 

f 
i•. 
) 

' ' r 
I• 
t 
r 
t 
' 



MAR-15-99 04:45 PM BELMONT LAW- CENTER 503 234 1330 

up~ct lhal led In agl,nl being pref,ent on the fill.:rs wns assumed to be tllat a~sociatt~d witll thc 
muJI .fie111wnt potential PAS rekasc (~ .9E-06 per hour of qpcrnt ion, or an average probability 
of0.09 over the operational Jifo of !ht facility). This could lend to overestimate the risk 
imp~ct 1if these new accidents, since tile probability of agent conlaminution could be much 
less. llowcvcr, ii is shown in Scclion 4.3.2.3 that, even with this approxi111;1tion, !be rbk 
impact of these nl'W accidents is not signifa:ant. Thercfort:, no refinement of the approach is 
ncccs>;ary. The resultant frequencies for each of the new accidents are summarized in 
Table 4-11. 

4.3.2.2 Accident Consequence Ji:vuluation 

The chcmkal agent source term~ for the new l'flS uccidell! seque11ccs also dc1x,,1d upon 
the upset that led to agent bei11:~ prt:scnt on the filters in the first pbce. As an approxirnal ion, 
the quantity of agent (and tlll' associated heath consequences) from the PAS release SC(Jl!ence 
with the greatest consequen1 :s is used as the source term for the new PFS rek'<1scs. This 
involves a release from the'. iPF PAS during HD ton container processing. The~ menn agent 
so11rc·c tcr111111 lltc- ,·11vinrn1,,,·ll! frnrn lhis acddrnl is 0.10 lh,,.ofllll. As with 1hc frc·q11c•rn.·y 
approxim:.ition introduced in Section 4,3.2. 1, this could tend to ovcrc:>timatc the impact of 
these accidents lx:cause much less agent could be present on the filters. 1 lowcvcr, it is 1;hown 
in the next sect.ion th11t the risk impact of the new sequences is not significant and that no 
refinement of tile approach is necessary. ' 

Table 4-11. Frequencies of New PFS Accidents 

Frequency [with agent 
Frequency present on filters) 

* Accident (per year) (per year) 

Aircrilft Crash into the .PFS w/fire 

Large aircraft 4.5E-09 4.0E-10 

Mediulll aircraft 2.2E-07 J.9E-08 

Small aircr~ft l.7E-07 LSE-08 

Carbon Filtccr Fires l.2E-02 1.0E-03 

Filter Desorption 

High humidity 5.6E-Ol S.OE-02 

High temperature l.lE-08 9.3E-10 

• Represcnl' the l!ccidcnl frequency multiplk<J by the average conditional probability of agent 
conta1ninulion over the ti1ne !)!.tween ch!:'ngeouts (0.09; chi.1ngcout prior to co1nrncnci11g a nc::w agent 

campaig11). The ovcrnll 11ltet fire frequency was formect as a combination of these individual 
contributvrs. 
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T11blc 4-20. Duminm1I Worki.•r Acute Fnti1Jlty Risk Contributors 
for Proccs~ini; at the TOCDI' · 

Scenario 
Percent of Total 

Worker Risk ________ ,_, ____________ ------
AL"L·idc11ls During M:1int<.:11<111cc 

Earthquakes 

H;rndling Accidents 

Ml'FAGVP 

Mu11ilion Acc·idc11tally Sent lo Ml'F 

Other 

1M 

36 

6 

3 

J 

8 

Tl1c rc,ults of Ilic TOCO!' hasdinL· QRJ\ indirnlc 1ha1 ihL• lotal worker risk is do1ni11alL'll 
by DRW maintcmmcc and DRW din,ct effects. The sam~ maintcMuicca~:tivitic;:\vill b~ 
reiiUifeifai TOC.DP anliUMC-DF, so the m~intcnancc risk will be mud1 the same:. In addition. 
the DRW dir.,ct effects risk de.pends primarily upon the number of workers in the ii111m:di:1tc 
vicinity of nn accicknt, rather than on downwind agent transport. This, too, will be relatively 
sit('.· imkpc·11Jcnl. The mix of munitions al the two sites is comparnhk; therefore the same 
types of processing and hundling accidents arc possible. This implies that the impact of the 
PFS on worker risk at the TOCDF can be med as a reasonable guide to qualiratiYeb' evaluate 
the corre>plinding impact at the UMCDf'. 

The worker risk results from the TOCDF PFS ORA urn shown in Tahir 4-21_.T.ht.~se 
_[,£Bills indicate tlwl the PFS will not result in a decrease of the risk to workers from acciclcntill 
agent releases. Tnsrcat1, an 8 percent increase in the worker :1cute fal:,lity risk is predicted fo~ 
the TOCDP. This is due primarily to the potential increased frcquer1cy of agent Vf!lJ,QL. 

~lesions in the MPf due to loss of ID caused by filter plugging and inadvertent damrq
closurc within the PFS.Thc rcsl1lcant potential explosion can cause worker fatalities if 
p,nsonnel arc nearby. It is judg_cd that a similar in1p;1ct on worker risk ~ould be calculated for 
the UMCDF. Bilsed 011 thc risk vulucs presented in Tublc 4-22, the incrc<1sc in worker far~1lily 

, risk du<' to increased frequency of existing accidents is 2.5E-05 over 3.3 years of tJMCDF 
operation. This translates to a 13 percent increase in lhc worker fatality risk for_lhc UMCDF. 
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Tahlc 4-21. Worker Risk Impnct of the Pl<"S in the TOCDF QRA 
(Individual Acute Fatality Risk) 

Description 

Risk of PAS Releases with the PFS 

Risk of PAS Releases without the PFS 

Risk of !'AS Upsets with the PPS 

Risk of PAS Upsets without the PFS 

Risk of New Prs Accidents 

Total TOCDP Baseline Worker Risk 
(All C;11np,ligm;) 

• D~'~J on Campaigns 6· 13 only (4.3 yea") 

4.5 Uncertainty in Risk 

Worl•l•r Rbk 
(over facility lifo) 

O* 

3.4E-09* 

3.JE-05• 

1. IE-05* 

1.4E-09* 

4.IE-04 

The baseline UMCDF Phase I QRA does not include an assessment of the unc.ertainti • 
the ca Cll ate· ris ». ial 1s, t e. resu ts are point estimate values-.singlc predictions that arc 
intended to represent best £<.l'limates of the true risks. In contrast, the QRA for the TOCDF is 
a Plwse 2 assessment that includes a detailed estimate of the unccrrnintics in the risks 
(SAIC, l 996b). The UMCDF Phase 2 QRA will include an uncertainty analysis. In thio 
section, the TOCDf baseline QRA uncertainly analysi:; results are used to qualilatively 
evaluate the potential implications of uncertainty on the UMCDF PFS QRA. 

4.5.l Baseline Accidents 

Table 4-22 presems a comparison of the mean public societal acut<: fatality risks at 
TOCDF and UMCDF for (I) the accident sequence groups affected hy the PFS and (2) all 
processing accidents. One can see that the risks are slightly higher for the TOCDf and that. 
for both sites, the affected sequences arc not significant contributors to the proccs:;;ing risk. 
This is a reasonnblc indk:<itor that, at least on a general scale, the impact of the uncertainty 
will be simllar for the two sites for these accidents. 
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Table 4-22. Comparison of Mean Public Societal Acute Fatality Rl~k 
in the Baseline TOCDF and UMCDF QRAs 

Public Societal Arntc I•'alality Ri~k (onr facility life) 

Accidents TOCDF UMCDF 

All Processing 

PAS R~ kascs 

Ml' FAG VP 

MP1'ARDL 

MPFNGAS 

PFSN\r/\S 

Table 4-23 shows <l comparison similar to that in Tub!~ 4-22, hut this time the risk 
n1'·;is11rc is 1wblic societal cancers. Again, the risks are slightly higher at the TOCDF, iind the 
relative contributions of the accidents affected by the PFS an: similar for both sites, Qnc of 
these accidepts. MPFAGYP. docs contribute to the cancer risk from proccssjn~. and this 

T:1blc 4-23. Comparison of Mean Public Societal Canc•~r Risk 
in the Buseline TOCDF and UMCDF QRAs 

Public Societal Cancer Risk (over facility life) 

Accidents TOCDF l.l:v!CDF 
----------------------- ·---------

All Processing 

PAS Rclcuscs 

MP FAG VP 

MPI'ARDL 

MPFNGAS 

DFSNGAS 

2.3E-8 l.3E"8 

1.0E-10 < IE-10 

3.9E-10 

< IE-10 

< lE-10 

< IE-10 
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moddc·d in the basdine QR~. After examination of lhc preliminary PFS design. no 
new events m this arc.a Wt:~ identified. 

3. "Nl'H'" Hl!/q1.1·0 liow tin:~!·;~. The"!'" could uc1 as u r<:scrvoi.r Jor tux1c: pollul<Ulls 
(und possibly s111all.q.uant1t1es ofch~nucal agent) lhut could subscqucnrly be: rck:;iscd ;11 
concentrarcd quant111cs during "new" accidents. This analysis is presented in · 
Section 4.3.2. 

4. W11.1·w Dispo.ral. The PFS includes new solid hazardous waste streams 1h:11 would 
need to be JISi)OS1:d of safely. An accident during these disposal acrivities could rcst1lt 
in a r<:lease of agent or toxic pollutaJlls from the waste. This analysis is prcsent.ed in 
Section 4.3.4. 

In addilion, the PFS could also irnpacr risk in one other way: 

5. Processing Delay. Th<:re are also ways that the PFS could delay the disposal process. 
Any delay in disposal translates to an increase in the munition storage period and 
consequently an incr.,ase in risk, Disposal could he delayed as a rcsulr of jncre;1.,c~d 
ti.Jrnat:c/PJ\S sysre:n unavaih1bility due to the PfS (tlowntimt! for PF!> rcl<ii<.:d rc:pairs 
and mainlcnancc). li could he d.;laycd <!$"result of I he RCRA perm ii mpdjftc;!J i<1n 
process or from possible public backlash associati:d with a ro oscd chan •c to·rcmove 
the . n a · 1t1on, 1sposa could be delayed if a Sta(:k release were to occur on_a 
system that did not include the Pf'S which could have been prevented by rhc PFS. The 
UMCDF baseline QRA results indicate that the risk of storage is much greater than 
that of pro~cssing (~cc Sect inn 4.1.2.2). Therefore, any extension in rhe storage period 
is undesirable. This analysis is presented in Sect.ion 4.3.3. 

4.3, 1 lncrcused Risk for Baseline Accidents 

As menrioncd above, the PPS is installed just after the exioting PASs. lnitiator.s within the 

PAS:; (e.g., equip111c11t failures) that C<lll mlvcrscly impat:t the oper;1tion of the furn'1t:t:s ;u-c 
modeled in the baseline QRA. Si.nee the PFS essentially cxtcntls each PAS, un engineering 
review of the existing QRA models was conducted to determine where upsets in the PAS 
appear. Two PAS upsets ;uc modeled in the ORA: Ill blockage ofrhc exhaust srtcarn now 
and (2) subseqL1cn1 loss of lD. Although there arc a number of ways to achieve such 
block;igcs, this class of ini11ator is the only one thal deals with failures with.in the PAS. Thal 
is, the baseline <.!KA, whii:h i111;Ju1.ku u 1.0o111prchcusivc st'.ard1 fur iu.:citk.nl inili.it""· idc111ir1cd 
no other ways 1hut failures within the PAS could lead to an agent release. 

The PFS J<:sign contains several failure modes th~t rcsull in furn~ce cxlmust ll0wp~1h 
blockngc (e.g., one oftlie PPS dampers transfers closed, etc.). Such PPS-induce~! Oowpath 
blockages h:ive an effect on the facility that is identical to the blockage of the PAS tlowpath 
already modeled wilhin the QRAs; hence, the frequency of accidenral releases induced by PFS 
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conrribuli?n is more P!'OllOUnccd al !he UMCOF than the TOCLJ[i. Overnll, il is again judgct.l 
tlM the unccrttlinty results at TOCDr can be uset.l to qualilutivcly c:,timatc the impact of 
uncertainty on the UMCDr PFS QRA. 

Table 4-24 shows lhe distributions on public societal acute fotalily risk for (I) the accident 
svq11l'llCL' groups al'll.·,·tnl by !he Prs and (2) all prm:cssing :1n:i,knts. Tht'S<' rcsult.s llJ\: 11·0111 
the TOCDF baseline QRA without the PrS. Looking at the 5th und Y.:~(i;-;;-;:;;ntik --- -
information, it is observed that the 95th pcrct:ntilc values for the five groups of sequences 
affected by the PFS arc overfo11r orders of m(lgnirnde less lhan the 5th percentik processing 
risk value (thc>e values ure shadct.l in the table). As described in Sccti\>n 4.3. l, the PFS would 
shift the means of the four ncgntively uffo~ted sequences up by far kss than one order of 
111<1g11i1u<k (this is ll"ll<! t\ir h<ltll lhc UMC!)]' and lh~ TOCDF). and no :-.ignifil'llllt broadc:ning 
of the t.listributions would be expected. The impact of the Pf.S on societal risk, if any, should 
be less than the uncertainty associated with processing risk. Therefore, the conclusion that the 

-.J.!lli?act of the PFS on societal fatality risk wot1ld be insignificant al the TOCDF is confirmed 
whrn uncertainty in the risk estimate is considered. The similarity in the relative rbks shown in 
Tabk 4 .. 22 suggests that this would be lhc case at the UMCDf as we.~ 

Table 4·25 presents information similar to Table 4·24, this lime for societal cancer risk. In 
this case, the 95th percentile values for the groups of sequences affected by the Pl'S are ubo 
below the 5th percentile processing risk value (the values are shaded in the tahk). The 
scq~11:ncc group with lhe highest 95th percentile (MPFAGVP; l.JE-09), is still a factor of four 
lower lh<lll tlic processing 5th percentile (5.3E-09). Thi> confirms the conclusion that, ul the 
TOCDF, the impact of the PFS on societal public cancer risk is not significant. From 

Table 4·24. Compi1rison of Distributions on Public Societal /\'ute F1.1tality Risk 
in the TOCDF Baseline QRA 

Accident.> 

----·-"••-· "•'··~· .. ·-· 
All Prnccssing 

Public Societal Acute Fat:1lity Risk 
(7.1 years of operation) 

Mean 5th 95'h Percentile 
Percentile 

l.3E·4 ,,,,. .. 2.0Ec5 4.4E-4 ,.,.,.. ..... ,,.,,.. ... ),'"'' 
------·--------~--""";_,....::....=...----~---

PAS Releases 

MPI'AGVP 

MPfARDL 

MPFNGAS 

D!lSNGAS 

0.0 
<IE-JO 
1.9E-10 

< !E-10 
3.3E-l0 
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'l':ilil" 4-2.S. ( 'oniparh11n nf Di,1 rih111io11.~ on l'uhlil' Sod(•lal ( 'aJH'('f' Risk in 
the TOCDF lhiseline QRA 

----.....,..-·---·-·------------------
Puhlk Societal Cancer Risk 

(over facility life) ---·-
An:idrnls ML·;111 51h Pt'\Tl'lllik •).'ilh Pnccnl ik 

--·-----~ ....... ,..._., ___ 
AH Processing 2.3E-08 5.3E-09 5.4E-08 

PAS J{eleases l.OE-10 < IE-10 2.2E-IO 
MPPAGVP 3.9E-10 < lE-10 1.3E-09 

Ml'FARDL < lE-10 <IE-JO < IE-10 

MPFNGAS < IE-10 < lE-10 2. lE-10 

DFSNGAS < IE-lO < IE-10 < Ui-10 

Table 4-23, it can be seen that the contribution of MPfAGYP to this.risk is more prl!,nounccd 
at the CJMCDT'Tiian at tl}C I OCDF (I .P.crc~nt versus _\rnclcr 2 pc[_C<.'ni). Ev~m so, jt is judged 

-··that consideration of u11~~rtuinty would 1101 alter the conclusions about !he cffc . .:ts of the l'FS 
on acriclcms alr~ady rn9t!de<l in 111e UMCDF h:tseline ORA --~amcly. that-iiieiiiirilC'l-;;;J--.. 
s(>Cidal cancer risk would be small. -------··- ·-

4.5.2 New PFS Accidents 

In the TOCDF PFS QRA, the public <icute fatality risks associated with releases from th.: 
PFS were identically zero. This means that even with the probabilistic treatment of wcmher in 
iltL· ORA. tile Lh>.'o ID :ill individual~ in the surrounding pnpulatinn Wt"r<' hdnw the no-deaihs 
threshold in all uncertainty runs. Therefore, wi1ltin th1.: uncertainty analysis frall1cwurk u:.ed in 
lhe TOCDF baseline QRA, these new sequences would have no impa,-·t at all on the public 
acute fatality risk distribution for processing. This would also be the case at the UMCDF, 
where the mean public· acute fatality risks associated with releases from the PFS were also 
idrnti1:ally zero. 

1\1 the TOCDf, the public cunccr risks uuc to releases front IL,· !'I'S w"re less th;in IE- IO 
, over the facility life, and Table 4-26 prcsetits 1he di:;trihutior;s on ti_i!St-iSC rril:,i~wrCTor(j")tl1~"
new PFS accidern scqu(onces, and Q.1 ~II baseline proct,ssiog a£i;;L,k11ts at Jf~TOCDI'. Theo 
95'h percentile vnlues for the six new sequences are all below 1E .. 10, so the impact of these 
;;cqurnccs is agilil1 seen to hL' insignificant. This should al'o l~.!.hc .. ~·:1>C '~-~l1_c .~~rvic;:DF 
bernuse the corresponding mean risks from such sequences WL're alw below l E-10. 
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Tubfo 4·26. Uistributl~ns on Public Societal Cancer Risk from N~w 
Accidental Agenl Releases fron1 the r.FS Versus nasclinc Processing Ri.5k (TOCDF) 

Public Societal Cancer Risk 

Accidents 

All Processing 

L~rgc Aircrnfr Crash w/fire 

Mcdiuni Aircrnfl Crash w/firc 

Small Aircnift Crash w/fire 

Carbon Filler Fire 

Filler Desorption - I ligh 
llurnidity 

filter D.:sorplion - High 
Temperature 

Mean 

2.3E-08 

< lE-10 

< JE-10 

< IE-10 

< IE-10 

0.0 

< lE-10 

(over thdlity Ii.ft•) 
5rh 

Percentile 

5.3E-09 

< !E-10 

< !fi·IO 

< lE-10 

< 113-10 
0.0 

< lE-10 

4.5.3 Limitations in the TOCDF Uncertainty Amilris 

95t11 
Percentile 

5.4E-08 

< IE-10 
< IE-10 
< IE-10 

< !E-10 
0.0 

< !E-10 

The uncertainty methodology employed in the TOCDF baseline QRA is a statc-oHhc-art 
process involving sophisticated Monte Carlo sampling pr(lcedures. Uncenaintics in the 
accident initiator occurrence frequencies, the conditional probabilities of sllccessive events, 
and lhe quantities of agent potentially released in accidents are considered. Nevertheless, 
some sources of uncertainly arc not treated, including uncertainly in lhc parameters affccling 
tht..~ Lluy.,111wi11d 1r;.u1."iporl of agL'ul and in lhL' c.losc/n .. ·sponsc b1..·havior o( llil' po1Hd.itio11 'l'hc 
evaluation of uncertainty regarding the effects of the PFS is, therefore, made within the 
existing QRA uncertai.nty analysis framework and carries with it the same limitutions 
(SAIC, 1996b). 

4.5.4 Conclusions 

Bused on the TOCDF uncertainty analysis and on similarities l"etween the TOCDF and 
UMCDF baseline QRA results, it is likely that conclusions regan!,:1g che imp11ct of the Pf'S on 
public acute fatality risk al the UMCDF would remain unchanged. 

4.6 Summary of Pl<'S Impacts on Accident Risk 
Based on the analyses presented in this section, the only change in QRA risk associated 

with the PFS is the potential for a delay in munition disposal. A delity in di~posal trnnsl:ucs lo 

an increase in the munition storage period and consequently an increase in risk. Disposal could 
be dclay<.:d as a result of increased furnace/PAS system unavailability due to the PFS. It could 
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also be delayed by the RC:RA permit process associated with a ch:mgc to remove the PFS. 
Furtkrmore, tile process could be stopped und disposal could be delayed if a stack release 
were to occur on a system design that did not include the PFS. 

Even though thi.' evaluation was based on :1 preliminary design of 1hc Pf'S, no ,-b:rngc in 
the overall conclusion would be expected from changes to the Pl'S dc.<;ign. Small changes in 
risk may result from design refinements; however, the results show that '1lliilillion of the Pf'S 
has almost no impact on risk. Consequently, the overall conclusion would not he expected to 
change. 

Jn addition, the uncertainty analysis described in Section 4.5 (based 011 thm done at the 
TOCDF) shows that it is likely that conclusions regarding the inipact of the f'FS on public 
acul~ fal.ility risk at the UMCDF would remain um:h•tnged. 
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ABERDEEN PROVING GROUND, MARYLAND 21010-5401 99·0065 
January 13, 1999 

Office of the Project Manager 
Chemical Stockpile Disposal 

Ms. Sue Oliver 
Oregon Department of Environmental Quality 
256 East Hurlburt Ave, Suite I 05 
Hermiston, Oregon 97838 

Dear Ms. Oliver, 

STATE OF OREGON 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

RECl"l\/ED 

JAN 14 1999 

HERMISTON OFFICE 

It was good to speak with you Monday regarding the Umatilla Chemical Agent 
Disposal Facility (UMCDF) Pollution Abatement System Filter System (PFS) risk 
assessment. As we discussed, enclosed are two copies of the report Risk Assessment of 
the Pollution Abatement Filter System for the Umatilla Chemical Agent Disposal 
Facility, September 1998, referred to here as the Risk Assessment. 

The Risk Assessment addresses the affect of the PFS on various individual risks, 
such as emissions health risk and public risks of potential accident scenarios. It serves as 
the technical source document for the report you received at the October meeting, 
Umatilla Chemical Agent Disposal Facility Summary of Risk Assessment Results, 
October 1998, referred to as the Letter Report. The Letter Report discusses tradeoffs 
between the various risk presented in the Risk Assessment as well as our risk 
management conclusion that the current plan to install the UMCDF PFS remains the best 
course of action. 

I hope that the Risk Assessment further clarifies our PFS evaluation process for 
you. Once you have had an opportunity to review the report I will be happy to meet with 
you to discuss this issue in more detail if you so desire. Please feel free to contact me at 
any time if I can be of further· assistance. 

Sincerely, 

ark Evans 
Chief, Operations Team 
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Executive Summary 

Background 

In 1993, the National Research Council (NRC) recommended that the U.S. Army evaluate 
the addition of carbon filters to treat effluent gases from the pollution abatement systems 
(PASs) of chemical agent disposal facilities (CDFs). It was believed that carbon filters could 
enhance the safety of the facility by reducing the risk of accidental agent release from the 
incinerator stack. In addition, while emissions from normal operations of CDF furnaces 
contain only trace amounts of substances that may present health hazards, the PAS filter 
system (PFS) potentially would have the added benefit of further reducing these trace 
emissions. 

In response to the NRC' s recommendation, the Army developed a conceptual design of 
the PFS. The design served as the basis for the Army's 1994 preliminary assessment of the 
potential impacts of the PFS on human health and environmental safety. This evaluation 
concluded that carbon filters could potentially enhance the baseline system performance but 
would also increase system cost and complexity. At the time of the preliminary assessment, 
facility-specific health risk assessments (HRAs) and quantitative risk assessments (QRAs) 
were not available to quantify the benefits in terms of risk reduction. Since the 1994 study, the 
original PFS design has been modified to a more efficient configuration. Additionally, the 
Army has utilized the subsequently completed Umatilla Chemical Agent Disposal Facility 
(UMCDF) HRA and QRA to conduct more comprehensive, facility-specific risk assessments 
of the PFS. This report provides these assessments, as well as the evaluation of other factors 
that may affect or be affected by a decision on the PFS, for the UMCDF. 

The UMCDF PFS evaluation has been conducted in accordance with the Change 
Management Process (CMP). The CMP includes an augmented risk review as appropriate 
(illustrated in Figure ES-1). This report documents the results of the risk review and is 
intended to serve as a basis for the Army's initial decision on whether to move ahead with the 
proposed change. 

General Framework for the PFS Risk Evaluation 
In applying the CMP to the PFS evaluation, the Army is guided by its commitment to 

ensure maximum protection of the public, the personnel involved in the disposal of the 
stockpile, and the environment. The established UMCDF configuration includes the PFS. This 
configuration is the basis of the Resource Conservation and Recovery Act (RCRA) permit for 
the facility issued by the state of Oregon. As shown in Figure ES-1, review of the proposed 
change from a risk standpoint is required. 
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Lessons Learned Define Change/ 
Safety Enhancements ~ Change Package 

Cost or Processing Efficiency Note 1 

No 

Note2 Publi Notification 

Note3 

Calculate Effects on Risk Management 
Decision Factors: 

Public & Worker Risks, Cost, Schedule, et 

No 

Develop and Summartze 
Initial Position 

Public Involvement: 
Stakeholder Positions 

Note4 

Note 5 Change 
Reworked or i...f--< 

Rejected 

Note 6 

Perform 
ECP Evaluation f-41<-----' 

Process 

1. Related Changes may be combined 
as a change package. 

2. Considers the potential for an 
Emergency Permit (40CFR270.61) or 
Temporary Authorization (40CFA270.42). 

3. Criteria have been established to 
Identify those Items of potential real or 
perceived risk significance. Public 
involvement Is most applicable to these 

Issues. 

4. There are some criteria mandated by 
Federal, State and Army authorities that 
must be met. If not met, the change 
would have to be reworked or rejected. 

5. Decision based on a value Judgment 
including risks as well as other factors 
Including cost, expediency, public input, 

etc. 

6. This Includes the AGAA Permit 
modlftcatlon process. Additlonal public 
involvement may be required In that 
process. 

Figure ES-1. The Change Management Process 
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PFS Risk Evaluation for the Umatilla Chemical Agent Disposal Facility 
The first part of this report pertains to the evaluation of the potential differences in the risk 

associated with a PFS-fitted facility relative to a facility configuration that does not include 
the PFS. As its basis, this study draws from previously completed risk assessments-HRA and 
QRA-for the UMCDF. 

An HRA consists of two major components-human health risk assessment (HHRA) and 
ecological risk assessment (ERA). The HHRA quantifies potential excess cancer risk and 
other health effects from exposure to stack emissions. The ERA assesses the potential risk to 
ecological communities as a result of exposure to constituents of potential ecological concern 
(COPECs) dispersed in the stack emissions. 

-
The original UMCDF HRA assumed the presence of a PFS, but no credit was taken for 

the capture efficiency of the filters. For the UMCDF PFS evaluation, that HRA is revised to 
estimate the effects from stack emissions of a facility configuration that did not have the PFS 
(unchanged chemical emissions but dispersion governed by appropriate flow rates and 
temperatures). In addition, an HHRA sensitivity analysis is conducted to gauge the degree of 
conservatism inherent in the cancer risk estimates. 

QRAs quantify the risks from accidents involving the release of ag~nt. As such, QRA 
results are utilized by the Army as a design and operational tool for managing accident-related 
agent risks. The Phase 1 QRA has been completed for the UMCDF and does not include the 
PFS. A Phase 1 QRA essentially updates the QRA that was performed previously as part of 
the Army's Final Programmatic Environmental Impact Statement for the Chemical Stockpile 
Disposal Program. For this study, the Phase 1 QRA is expanded to determine the net effect 
of the PFS on risk related to accidental agent release. The sensitivity of the QRA results tp the 
amount of agent that may be released from the carbon filter is also determined in this 
assessment. 

In addition to the HRA and QRA evaluations, a hazard evaluation is performed to 
qualitatively evaluate the hazards associated with the disposal of PFS-generated solid waste. 
While these hazards are accident-driven, the risk to the public and workers associated with 
these hazards are not primarily from chemical agent but are from potential exposure to 
non-agent hazardous substances. Therefore, these types of hazards are not addressed in the 
QRA, which only focuses on agent-related accidents. 

Impact of Other Factors 
The second part of this report involves the evaluation of other factors, besides regulatory 

requirements and worker and public safety, that may affect or be affected by the overall 
decision on the PFS. The impact of factors, such as PFS costs and stockpile disposal schedule, 
is evaluated to provide additional insights on tradeoffs that warrant further consideration in 
deciding whether or not to proceed with the proposed change (i.e., remove the PFS). 
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Furthermore, the implications of the PFS risk assessment results on risk management 
decisions the Army has to make regarding the PFS are also examined. 

Summary of Results 
The results of the PFS r~k evaluation for the UMCDF are as follows: 

1. For all receptors (subsistence farmer, subsistence iisher, adult resident, and child 
resident), the baseline system for the UMCDF without the PFS achieves the 
state-approved health risk thresholds. For example, the estimated excess cancer 
risk is 4E-06 for the subsistence farmer (i.e., an additional chance of about 4 in l 
million that an individual will contract cancer during his or her lifetime) and 4E-07 for 
the adult resident. With the PFS, the estimated excess cancer risk for the subsistence 
farmer is 2E-06; for the adult resident it is 2E-07. For the UMCDF, the corresponding 
state-approved threshold for excess cancer risk is lE-05 (an additional 10 in 1 million 
chance of contracting cancer). 

2. A sensitivity analysis shows that the calculated excess cancer risk values using 
the state-approved methodology are overly conservative. When certain parameter 
values are adjusted to more accurately reflect program factors or conditions, there is 
insignificant difference between the risk calculated for a facility"'with PFS" and one 
"without PFS." The difference in risk values for the 2 facilities is on the order of 
2E-08. 

3. The PFS is not expected to affect the potential for PAS emissions to negatively 
impact ecological communities. Removal of the PFS will not change the screening 
level ERA findings that there is little potential for the COPECs to impact vegetation, 
soil invertebrates, or aquatic and benthic species in the Umatilla depot area. 

4. The PFS does not reduce the risk from accidents related to agent stack release. 
The QRA results show that the PFS is relatively risk neutral. While the PFS could 
reduce the potential for agent release from the stack, the PFS has no net effect on the 
overall individual or societal risk from stockpile disposal activities because the risk is 
dominated by external events-such as aircraft crashes-which are unaffected by the 
PFS. Furthermore, while there is an increase in the risk for worker fatality associated 
with the operation and maintenance of the PFS, the magnitude of the increased risk is 
relatively small (Le., 3E-05 risk increase over a baseline worker risk of 2E-04). 

5. Any delay in the disposal schedule will result in an increase in the munition 
storage period and therefore an increase in risk. Facility operation with the filters 
is expected to result in a small delay due to additional downtime associated with filter 
maintenance activities. However, this is insignificant when compared to: 1) the 
potential delay associated with a permit change to remove the filters; or 2) the 
shutdown that would accompany a potential stack release on a design without filters. 

xvi 



6. The hazard evaluation of solid waste generated from the PFS shows that there is 
some additional risk associated with solid waste disposal, but its overall impact 
on public and worker risk is insignificant. The PFS increases the amount of solid 
waste generated for the baseline system by about 1.6 percent. Hence, removal of the 
PFS has very little effect on the risk from solid waste disposal. 

7. The total cost of implementing the PFS at the UMCDF is in the range of 
$63 million to $73 million; however, the cost of removing the PFS from the 
UMCDF could range from about $52 million to $102 million. The net effect is a 
cost savings of about $21 million ($73M minus $52M) or an increase in cost of as 
much as $39 million ($102M minus $63M). The largest uncertainty is in how long' 
destruction schedule could be delayed as a result of obtaining a RCRA permit 
modification. The increase in stockpile storage cost for destruction schedule delay is 
the main cost driver. 

Conclusions 
The risk results do not show that significant health and safety benefits are realized from 

the PFS and the analysis further shows that there may or may not be cost savings from not 
implementing the PFS. Such a change would require a RCRA permit modification. The 
regulatory process, which could delay destruction of the munitions stockpile at Umatilla, has a 
greater impact on risk than does the implementation and operation of the PFS because it could 
considerably extend the storage period. 
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Section 1 

Introduction 

1.1 Background 
In 1993, the National Research Council (NRC) recommended that the U.S. Army evaluate 

the addition of carbon filters to treat effluent gases from the pollution abatement systems 
(PASs) of chemical agent disposal facilities (CDFs). It was believed that carbon filters could 
enhance the safety of the facility by reducing the risk of accidental agent release from the 
incinerator stack (NRC, 1994). In addition, while air emissions from normal operations of 
CDF furnaces contain only trace amounts of substances that may present health hazards, the 
PAS filter system (PFS) potentially would have the added benefit of further reducing these 
trace emissions. 

In response to the NRC' s recommendation, the Army developed a conceptual design of 
the PFS. The design served as the basis of the Army's preliminary assessment of the potential 
impacts of the PFS on human health and environmental safety (Army, 1994). This evaluation 
concluded that carbon filters could potentially enhance system performance but would also 
increase system cost and complexity. The Army's study was not site-specific. In addition, 
health risk assessments (HRAs) and quantitative risk assessments (QRAs) were not available 
at the time to quantify the benefits in terms of risk. Since the 1994 study, the original PFS 
design has been modified to a more efficient configuration. Additionally, the Army has utilized 
the subsequently completed Umatilla Chemical Agent Disposal Facility (UMCDF) HRA and 
QRA to conduct a more comprehensive, facility-specific risk analysis of the PFS. 

Mitretek has the lead responsibility of coordinating and integrating the work of other 
Army contractors. This report documents the PFS risk analysis for the UMCDF and is a 
collaborative effort of Mitretek, Science Applications International Corporation (SAIC), the 
Center for Health Promotion and Preventive Medicine (CHPPM), and the Edgewood 
Research, Development, and Engineering Center (ERDEC). The evaluation follows the 
general methodology described in a separate report (Mitretek, 1998). 

1.2 Objective and Scope 
In its risk evaluations of proposed changes to the CDFs, the Army's primary objectives 

are to verify that the facility remains in compliance with the state-approved health risk 
thresholds and that the proposed changes will not compromise public and worker safety. The 
specific objectives of the PFS study that is documented in this report are to (1) estimate the 
net effects on health risks and safety, and (2) address other factors that affect or may be 
affected by removal of the PFS at the UMCDF. 
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As a starting point, this study draws from previously completed risk assessments for the 
UMCDF. These assessments are the Pre-Trial Burn Risk Assessment (commonly called the 
HRA) performed by Ecology and Environment, Inc. (E & E) for the Oregon Department of 
Environmental Quallty (ODEQ) (E & E, 1996) and the QRA performed by SAIC (SAIC, 
1996a). They are used by the Army as the foundation for making decisions on Chemical 
Stockpile Disposal Program changes for controlling or mitigating risks. 

HRAs are conducted as part of the Resource Conservation and Recovery Act (RCRA) 
permit requirements for hazardous waste combustion facilities. The HRA consists of two 
major components-human health risk assessment (HHRA) and ecological risk assessment 
(ERA). The HHRA quantifies cancer risk and other health effects resulting from exposure to 
stack emissions. The ERA estimates the potential ecological risk (e.g., terrestrial vegetation 
and soil invertebrates) as a result of exposure to emissions of pollutants that may affect the 
ecology. 

The approach for HRAs is deliberately conservative to ensure that health risks are not 
underestimated. The UMCDF HRA analyzed the health and ecological effects of stack 
emissions based on gas volumetric flow rates and temperature that assumed the presence of a 
PFS. To be conservative, however, no credit was taken for the capture efficiency of the 
carbon filters. For the UMCDF PFS evaluation, that HRA is revised to estimate the effects 
from stack emissions of a facility configuration that did not have the PFS (unchanged 
chemical emissions but dispersion governed by appropriate flow rates and temperatures). 

QRAs quantify the risks from accidents involving the release of agent. As such, QRA 
results are utilized by the Army as a design and operational tool for managing accident-related 
risks. The Phase 1 QRA has been completed for the UMCDF (SAIC,1996a). A Phase 1 QRA 
essentially updates the risk assessment that was performed previously as part of the Army's 
Final Programmatic Environmental Impact Statement (FPEIS) for the Chemical Stockpile 
Disposal Program (Army, 1988) The Phase 1 QRA does not include the PFS. As part of this 
effort, the UMCDF Phase 1 QRA was updated to determine the net effect of the PFS on risk 
related to accidental agent release. 

In addition to the HRA and QRA evaluations, a hazard evaluation (HE) was performed to 
qualltatively evaluate the hazards from solid waste disposal involving the PFS. While these 
hazards are also accident-driven, the risks to the public and workers associated with these 
hazards are not primarily from chemical agent but are from potential exposure to non-agent 
hazardous substances. As such, these types of hazards are not addressed in the QRA. 
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1.3 Overview of the Evaluation Process 
The Army's general methodology for evaluating the PFS effects on risks is presented in a 

separate report (Mitretek, 1998). The methodology is briefly summarized below. 

Consistent with the Army's risk management policy, the evaluation of the PFS effects on 
overall risk follows the Army's general process for evaluating the health and safety impacts of 
proposed changes (Army, 1997). The process of evaluating any proposed change to a 
facility specific plant configuration begins with the initial establishment of that configuration. 
Figure 1-1 illustrates the steps integral in the establishment of this configuration. Once the 
specific design has been completed, determinations are made concerning whether the facility 
meets various Army, federal, and state requirements. The performance of an HRA is an 
essential determination of whether the site-specific configuration is in compliance with 
regulatory requirements. For a CDF, a key regulatory requirement pertains to compliance 
with state-approved health risk thresholds for RCRA combustion facilities. 

The UMCDF HRA is a screening HRA. It incorporates conservative default values for 
many of the parameters used to calculate excess cancer risk and other health effects. 
Therefore, if the risks calculated using these default values meets the state-approved 
thresholds, further costly analysis is not needed. Such screening HRAs are very useful and 
cost effective, and they can be used as a basis from which to evaluate modifications to a 
facility. Thus, the protocol-including models, data, and other assumptions-used in the 
original UMCDF HRA serves as the starting point for the UMCDF PFS HRA evaluation. 

As shown in Figure 1-1, the HRA undergoes a formal public review process. In the course 
of this review, modification to the design or operating procedures may be necessary to satisfy 
public concern. The final facility-specific configuration represented in a publicly-reviewed: 
HRA document meets all the health and ecological risk thresholds established by the ODEQ 
for the facility. A system configuration that requires modification in order to achieve 
regulatory compliance is subjected to additional QRA and/or HE to ensure that the 
modification does not cause a significant increase in public or worker risk. 

The change process illustrated in Figure 1-2 is applied to the evaluation of whether 
removal of the PFS at the UMCDF is warranted from safety and health and ecological risk 
standpoints. First, the UMCDF HRA is re-evaluated to determine if the facility without the 
PFS remains in compliance with the thresholds established by the ODEQ for health and 
ecological risks. In addition, a sensitivity analysis of the excess cancer risk estimated in the 
HHRA is conducted to provide additional insight on the conservatism of the HHRA 
methodology used for the UMCDF analysis. Furthermore, because the initial QRA and HE for 
the UMCDF do not include the PFS, they are reviewed to determine the effects of the PFS on 
public and worker risk from accidents. 
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An evaluation of other factors that affect or could be affected by a decision to remove the 
PFS is also conducted. Factors that are evaluated include cost, schedule, and the potential 
implications regarding interpretation of the PFS risk assessment results from a risk 
management standpoint. 

1.4 Deviation from the Standard Change Management Methodology 
The risk assessments performed in support of establishing the configuration, as shown in 

Figure 1-1, were not entirely based on the same design. The Phase 1 QRA was based on a 
facility design that did not include the PFS. However, the HRA performed in support of the 
facility's RCRA permit application assumed a facility design that included the PFS. Thus, the 
path towards establishing a configuration for the UMCDF is the design basis for the existing 
RCRA permit (i.e., with PFS). It is for this reason that an augmented risk review is warranted 
(see Figure 1-2) because no QRA of the PFS has been performed and the HRA for a facility 
without the PFS has also not been performed. 

1.5 Report Content 
Following this introductory section, a short description of the design and operation of the 

PFS is included in Section 2. The results of the HRA review are presented in Section 3. 
Section 4 discusses the PFS QRA and HE approach. The public and worker risk results 
obtained for the UMCDF are also presented. Section 5 presents the evaluation of other 
factors, such as schedule and cost, that affect or may be affected by a decision on the PFS. 
Finally, Section 6 summarizes the results and discusses the conclusions drawn from these 
results. 

Data supporting the HHRA sensitivity analysis are presented in the appendixes. 
Appendix A presents the HHRA results using different emission assumptions. Data on cancer 
risk parameters included in the HHRA sensitivity analysis are presented in Appendix B. 
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Section 2 

Description of PFS Design and Operation 

The design for the "PFS Alternative Configuration with Gas Cooling," described in the 
Parsons reports (Parsons, 1995; Parsons, 1996) forms the basis for the PFS models developed 
as part of this study. A brief description of this design is now presented. 

2.1 General Description 
As shown in Figure 2-1, the PFS will be installed between the demister and the stack 

blower of the existing PAS for the Deactivation Furnace System (DFS), Metal Parts Furnace 
(MPF), and Liquid Incinerator (LIC). Plans also exist for a Dunnage Incinerator (DUN) PFS, 
but the potential for agent release through the DUN PAS has been demonstrated in the 
baseline QRA (without PFS) to be sufficiently low as to warrant no further analysis. 
Therefore, the DUN PFS is not evaluated in this report. 

'A clean liquor air cooler--connected to the existing PAS scrubber tower--cools the 
scrubber clean liquor circulation loop and condenses the bulk of the evaporated moisture in 
the furnace exhaust; upon exiting the demister, the furnace exhaust stream temperature is 
120°F at a relative humidity of 100 percent. The furnace exhaust flow passes through 
pneumatically operated dampers (0011 and 002) and travels through ducting until it reaches 
the gas reheater; a main bypass damper (004) provides a furnace exhaust flowpath during 
furnace startup. The natural-gas-fired gas reheater lowers the relative humidity of the furnace 
exhaust stream to prevent the carbon filter media from becoming water saturated by raising 
the stream temperature to 160°F at a relative humidity of about 39 percent. After travelirtg 
through the carbon filter bank (described below), the furnace exhaust stream travels through a 
pneumatically operated damper (003) to the suction of the exhaust blower. The exhaust 
blower has been upgraded; it is a variable frequency drive, and both stages are on emergency 
power. The emergency induced draft (ID) fan has been removed. 

The carbon filter bank (Figure 2-2) consists of six identical carbon filter units: two for the 
DFS, one for the MPF, one for each of the LICs, and a spare to allow for carbon replacement 
during facility operation. The carbon filter units devoted to a particular furnace contain 
pneumatically operated dampers on the inlet (005 for the MPF, and 05A and 05B for the DFS 

The damper identification numbers have been generated to assist in the preparation of fault trees for the 
QRA. 
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and the LIC) and the outlet (006 for the MPF, and 06A and 06B for the DFS and the LIC); a 
pneumatically operated carbon filter unit bypass damper (007 for the MPF and DFS, and 07 A 
and 07B for the LIC) is also provided. The spare carbon filter unit contains pneumatically 
operated dampers on the inlet (005) and the outlet (006), but it does not contain a bypass 
damper. During on-line carbon replacement, the spare carbon filter unit is placed into 
operation by manipulating manually operated inlet (008 for the MPF and DFS, and 08A and 
08B for the LIC) and outlet (009 for the MPF and DFS, and 09A and 09B for the LIC) 
dampers. The carbon in both DFS filter banks can be simultaneously replaced by opening a 
cross-connect damper (010) between the DFS and MPF furnace exhaust flowpaths. 

As described by the Parsons study (Parsons, 1995) for Vendor A, each carbon filter unit 
consists of an inlet prefilter, an inlet high efficiency particulate air (HEPA) filter, three sets of 
carbon beds connected in parallel, an outlet prefilter, and an outlet HEPA filter. The inlet 
prefilter and HEP A filter trap any large particulate material to prevent prematurely clogging 
the carbon beds; the outlet prefilter and HEP A filter trap any carbon fines produced within the 
carbon beds. Each carbon filter set consists of two 12-inch thick carbon beds in series that are 
separated by a small plenum (i.e., each filter unit consists of six carbon beds arranged in a 
3 x 2 modular filter array). Table 2-1 summarizes important design information for the carbon 
filter units. 

Table 2-1. PFS Carbon Filter Unit Design Information 

Parameter Value 

Flow capacity 12,000 acfm (actual cubic feet per minute) 

Prefilter efficiency 80% to 85% American Society of Heating, 
Refrigerating, and Air Conditioning Engineers 
(ASHRAE) rating 

HEPA filter efficiency 99.97% based on dioctyl phthalate (DOP) test 

Carbon filter media 15,000 lbs of 8 x 16 mesh coconut shell carbon 

Carbon filter bed depth 12 inches 

Carbon filter bed width 120 inches 

Carbon filter bed height 138 inches (the lower one-third of the bed is tampered 
into a discharge chute) 

Carbon filter face area 214 ft2 

Carbon filter superficial 56 ft/sec 
face velocity 
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2.2 Instrumentation and Controls 
The facility operators are provided with the following instrumentation: 

• Carbon filter unit inlet stream relative humidity 

• Carbon filter unit inlet stream temperature 

• Carbon filter unit differential pressure 

The main pneumatic dampers 001, 002, 003, and 004 are remote-manually operated. 
Pneumatic dampers associated with the carbon filter units (DFS: 05A, 05B, 06A, 06B and 
007; MPF: 005, 006 and 007; LIC: 05A, 05B, 06A, 06B, 07 A and 07B) may be 
remote-manually operated; they are also automatically operated to protect the carbon beds 
from high temperature as sensed by a probe installed at the inlet to the carbon filter units 
(upon high temperature, the inlet and outlet dampers are closed and the bypass damper is 
opened). It should be noted that the carbon filter unit bypass dampers are not automatically 
opened on either high stream relative humidity or high filter differential pressure. The inlet 
(005) and outlet (006) pneumatically operated dampers for the spare carbon filter unit are 
remote-manually operated. 

The temperature of the outlet stream from the gas reheater is controlled by regulating the 
flow of natural gas. A signal generated by a thermocouple installed in the gas reheater outlet 
stream is compared to a setpoint (160°F) maintained by a setpoint controller; if actual outlet 
temperature varies from the setpoint, an error signal is sent to a current-to-pneumatic 
controller which regulates the position of the fuel throttle valve. The gas reheater also 
contains a high temperature cutout, consisting of a temperature switch and a double block 
valve; upon high temperature, the switch is opened and the double block valve solenoids are 
de-energized, thus isolating natural gas flow to the gas reheater. 

2.3 PFS Operation 
Prior to agent or contaminated material feed into a furnace, the PFS is placed into service. 

Operation of the PFS requires only routine monitoring of its associated instrumentation; the 
only active component of the system is the fuel throttle valve, whose position is regulated as 
previously described to maintain the temperature of the gas reheater outlet stream at 160°F. 
During filter media replacement, stream flow is manually aligned through the spare carbon 
filter unit; the spent carbon is discharged through a chute installed in the bottom of the carbon 
filter unit and managed as contaminated waste. HEP A filters and prefilters are removed and 
disposed of as well. The frequency of HEP Nprefilter replacement has been estimated at once 
every 100 hours of operation assuming premium grade filters are used. Since this period is so 
short, the system design is being reviewed for possible enhancements. However, in this study, 
100 hours is conservatively assumed. Based on the facility's current RCRA permit, carbon 
replacement is required prior to commencing a new agent campaign. 
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Section 3 

Health Risk Assessment 

This section discusses the effects of the PFS on two major components of the HRA-the 
HHRA and the ERA. 

3.1 Existing HRA for the UMCDF 
The HRA in support of a RCRA construction permit application for the UMCDF has been 

completed and has been approved by the ODEQ. That HRA is based on a process design that 
includes the PFS. However, because the PFS design was still evolving, the UMCDF HRA did 
not take credit for any reduction in chemical emissions that may be achieved due to the 
presence of the PFS. 

It is necessary to cool down and dehumidify the PAS exhaust gas before it enters the PFS 
in order to maximize filter efficiency. Because of this dehumidification process, the gas 
exhausted from the PFS has a lower volumetric flow rate as compared to gas exhausted 
directly from the PAS to the stack. The gas temperature is also reduced by about 30"F. This 
assumed system would result in greater concentrations of stack emissions at potential receptor 
locations as dispersion of an unchanged mass of chemicals occurs at a reduced rate, thereby 
presenting very conservative HRA results. 2 It should be noted, therefore, that this emission 
scenario (assuming that the PFS is present but not removing any chemical emissions) does not 
truly reflect the actual conditions for the established configuration. However, as shown in the 
results presented in Sections 3.3 and 3.4, the differences in the calculated risk values relative 
to those reported in the UMCDF RCRA Screening Risk Assessment are quite insignificant. 

3.2 Human Health Risk Assessment Overview 
The HHRA primarily focuses on health risks from organic and inorganic contaminants 

contained in the flue gas emitted from the incinerator stack during normal operating and 
process upset conditions. The risk and hazards estimated in the HHRA are as follows: 

2 

• Individual excess cancer risk. Expressed as the incremental probability of an 
individual developing cancer over a lifetime as a result of exposure to a carcinogen. 
Due to the diverse mixture of constituents present in.the stack emission, an overall 
cancer risk is reported, which represents the sum of cancer risk from each carcinogen 
for which exposure occurs by inhalation and ingestion. For the UMCDF screening risk 

Other assumptions in the UMCDF HHRA methodology also contribute to the over estimation of risk. 
These are discussed in Section 3.2.5. 
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assessment, the state-approved threshold for excess cancer risk is lE-053 (E & E, 
1996). 

• Chronic noncarcinogenic health effect. Expressed as a hazard quotient (HQ) and as 
a hazard index (HI). The HQ represents the potential long-term adverse health impact 
of exposure to a toxic chemical emitted from the incinerator stacks. It is expressed as 
the ratio of a receptor's dose resulting from exposure to a single substance for a 
specified time period (chronic) to a reference dose for that substance for a similar time 
period. When more than one chemical is released, the overall potential for 
noncarcinogenic effects is assessed by calculating the HI. The HQs for all chemicals 
that affect specific target organs are added together to obtain the HI for those target 
organs. Separate His are developed for each exposure route. For the UMCDF, the 
state-approved HQ and HI for chronic exposure scenarios is 0.25 (E & E, 1996). 

An HHRA may also address acute health effects. This was not a requirement for the 
UMCDF and thus is not addressed in the HHRA. 

3.2.1 Constituent of Potential Concern (COPC) Concentration Data 

Table 3-1 presents a list of 82 constituents of potential concern (COPCs) that could be 
discharged to the atmosphere through stack gas emissions during operation of the various 
incinerators at the UMCDF. They include 10 potentially toxic dioxin and furan homologue 
chemicals which, for the purposes of this analysis, have been assumed to be and modeled as 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) toxicity equivalents (TEQ). The table gives the 
maximum concentration for each COPC based on tests performed at the Johnston Atoll· 
Chemical Agent Disposal System (JACADS) on Johnston Island in the Pacific Ocean. Of 
these 82 COPCs, 46 are considered "regulated," which means that they are specifically 
addressed in the RCRA permit for the applicable source (e.g., LIC and DFS). As the table 
indicates, many of the regulated COPCs are at or just slightly above their detection limit 
concentrations. Additional information on the specific COPC emission rates used in the air 
dispersion analysis for each UMCDF emission source is provided in the Pre-Trial Burn Risk 
Assessment report (E & E, 1996). 

3.2.2 Air Dispersion Model 

The UMCDF HHRA used the Industrial Source Complex Short Term, Version 3 
(ISCST3) computer model to predict chronic ambient air vapor and particulate 

3 1 E-05 is the same as I x 10-' 
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Table 3-1. JACADS Maximum Stack Concentration Data 

Maximum Stack Detection 
Gas Concentration • Limit Regulated 

COPC Pollutant? (ug/m3
) Source (DL)" 

Dioxin/Furan Homologue Chemicals 
2,3, 7 ,8-Tetrach lorodibenzo-p- Yes 8.83E-05 GB-LIC l.!OE-05 
Dioxin 
Pentachlorodibenzo-p-Dioxin*** Yes 5.66E-05 GB-LIC 5.66E-05 
Hexachlorodibenzo-p-Dioxin Yes 9.72E-05 VX-DFS 3.24E-05 
Heptachlorodibenzo-p-Dioxon Yes 7.62E-05 VX-DFS 3.24E-05 
Octachlorodibenzo-p-Dioxin Yes l.71E-04 HD-MPF 8.46E-05 
2,3, 7 ,8-Tetrachlorodibenzofuran Yes 1.16E-05 HD-LIC 7.58E-06 
Pentachlorodibenzofuran Yes 1.34E-04 HD-MPF 4.23E-05 
Hexachlorodibenzofuran Yes 2.l lE-04 HD-MPF 4.23E-05 
Heptachlorodibenzofuran Yes 4.00E-04 HD-MPF 4.23E-05 
Octachlorodibenzofuran Yes 2.38E-04 HD-MPF 8.46E-05 

Volatile Products of Incomplete 
Combustion (P!Cs) 

Acetone No 3.58E+04 VX-LIC l.OOE-01 
Benzene Yes 4.75E+Ol GB-LIC 3.00E-01 
Bromodichloromethane No l.46E+OO VX-DFS l.OOE-01 

Bromoform No l.71E+Ol VX-DFS l.OOE-01 

2-Butanone (or methyl ethyl ketone) No 1.47E+02 VX-DFS l.OOE-01 

Carbon Disulfide No l.OOE+Ol HD-LIC l.OOE-01 

Carbon Tetrachloride No 4.33E+01 HD-LIC l.OOE-01 

Chlorobenzene No 1.94E+OO HD-LIC l.OOE-01 

Chloroform No 3.96E+Ol VX-DFS l.OOE-01 

Chloromethane No 5.59E+02 GB-LIC 3.00E-01 

Dibromochloromethane No 1.04E+OO VX-DFS l.OOE-01 

I, 1-Dichloroethane No 3.00E-01 GB-LIC 3.00E-01 

Dichloromethane (or methylene No 5.86E+03 VX-DFS l.OOE-01 

chloride) 
1,2-Dichloropropane (or propylene No 4.96E+02 GB-LIC 3.00E-01 

dichloride) 
Cis-1,3-Dichloropropene No 4.28E+02 GB-LIC 3.00E-01 

Trans-1,3-Dichloropropene No 4.45E-01 HD-LIC 1.00E-01 

Ethyl benzene No 3.85E+OO VX-DFS l.OOE-01 

4-Methyl-2-Pentanone (or methyl No 4.91EO+OO GB-LIC 3.00E-01 

isobutyl ketone) 

2-Hexanone No 3.71E+OO GB-LIC 3.00E-01 

Styrene No 2.41E+02 HD-LIC 1.00E-01 

1, 1,2,2-Tetrachloroethane No 1.04E+OO GB-LIC 3.00E-01 
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Table 3-1. (Continued) 

Maximum Stack 
Regulated Gas Concentration • 

COPC Pollutant? (µglm') Source DL** 

Volatile P/Cs (continued) 
Tetrachloroethene No l.20E+OO GB-UC 3.00E-01 
(or tetachloroethylene) 
Toluene No 3.02E+03 VX-DFS l.OOE-01 
1,1,1-Trichloroethane (or methyl No l.77E+Ol VX-DFS l.OOE-01 
chloroform) 
Vinyl Acetate No 6.90E-Ol GB-LIC 3.00E-01 
Vinyl Chloride Yes 9.92E+OO HD-MPF l.OOE-01 
Xylenes No 3.76E+OO VX-UC l.OOE-01 

Semi-Volatile P/Cs 
Benzoic Acid No l.23E+02 VX-DFS l.40E+OO 
Benzyl Alcohol No 6.16E+02 VX-LIC l.40E+OO 
Diethyl Phthalate No 2.89E+Ol GB-LIC l.40E+OO 
Dimethyl Phthalate No 1.15E+02 HD-LIC 9.SOE-01 
Di-n-Butyl Phthalate No 5.52E+OO GB-LIC 1.40E+OO 
Di-n-Octyl Phthalate No 2.76E+Ol GB-LIC l.40E+OO 
Bis(2-Ethylhexyl)-Phthalate No 9.28E+Ol HD-UC l.IOE+OO 
2-Methylphenol (or o-cresol) No l.24E+02 GB-LIC l.40E+OO 
3-Methylphenol (or m-cresol) No 5.08E+Ol HD-LIC l.IOE+OO 
4-Methylphenol (or p-cresol) No 5.80E+Ol GB-UC l.40E+OO 
Naphthalene No 2.92E+OO VX-DFS l.40E+OO 

Pollutants 
GB*** Yes 6.00E-02 .... GB-LIC 6.00E-02 

HD*** Yes s.70E+oo· ... HD-LIC 6.00E+OO 
VX*** Yes 6.00E-02 .... VX-LIC 6.00E-02 
Chlorine*** Yes 3.42E+03 HD-LIC 3.42E+03 
Hydrogen Chloride Yes 3.70E+03 GB-LIC 
Hydrogen Fluoride Yes 9.30E+03 GB-LIC 
Nitroglycerine Yes 8.18E+Ol VX-DFS 

Polychlorinated biphenyls (PCB) Yes 8.SOE-02 VX-DFS 
Particulate Yes 8.00E+03 VX-LIC 
2,4-Di ni trotol uene Yes 3.7\E-01 VX-DFS 3.57E-Ol 

2,6-Dinitrotoluene Yes 3.71E-Ol VX-DFS 3.57E-Ol 

2,4,6-Trinitrotoluene Yes 3.7\E-01 VX-DFS 3.57E-Ol 

RDX Yes 3.71E-Ol VX-DFS 3.57E-Ol 

HMX Yes 3.71E-Ol VX-DFS 3.57E-Ol 
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Table 3-1. (Concluded) 

Maximum Stack 
Regulated Gas Concentration • 

COPC Pollutant? (µg/m') Source DL" 
Metals 

Antimony*** Yes l.60E+OI HD-MPF 1.60E+Ol 
Arsenic Yes 2.22E+OI HD-LIC 6.78E+OO 
Barium Yes l.57E+OI HD-MPF 1.50E+Ol 

Berylium*** Yes 5.27E+OO GB-LIC 5.27E+OO 
Boron Yes 5.30E+02 VX-LIC 1.25E+Ol 
Cadmium Yes 9.81E+OO HD-MPF 3.75E+OO 

Nickel Yes 3.52E+OI GB-LIC 5.12E+OO 

Phosphorus Yes 3.43E+02 VX-LIC l.25E+Ol 

Selenium Yes 1.06E+Ol HD-LIC 6.73E+OO 

Silver*** Yes I.60E+Ol HD-MPF I.60E+Ol 

Thallium Yes 5.27E+Ol GB-LIC 5.27E+Ol 

Tin Yes 3.61E+OI VX-LIC 6.4IE+OO 

Vanadium Yes l.07E+Ol HD-LIC 2.56E+OO 

Zinc Yes 2.31E+02 HD-L!C 6.73E+OO 
• Maximum reported stack concentrations from all tests during JACADS Operational Verification Testing. 
- 3 Detection Limit (DL) concentrations (in µg/m ) vary depending on sampling conditions. Agent DL shown 

is equal to 20 percent of the allowable stack concentration (ASC). 

Undetected. 
••• Based on JACADS analytical DLs. For the analysis presented in this report, agent DL concentration is 

assumed to be 20 percent of the ASC. 

concentrations, as well as the chronic wet and dry deposition rates. ISCST3 is the most 
up-to-date model and incorporates many improvements over previous air dispersion models. 
The refinements include (E & E, 1996): 

• Revised dry deposition calculation routine 

• Revised scavenging coefficients for wet deposition calculations 

• Expanded number of receptors for which calculations can be performed 

• Plume depletion mechanism to account for wet and dry removal processes 

• Separation of particulate and vapor phases of same compounds 

• Incorporation of complex terrain algorithms 
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3.2.3 Other Key HHRA Assumptions 

4 

5 

The following were some of the key assumptions in the existing UMCDF HHRA: 

• Study area encompassed all the area within a 50-km radius of the UMCDF. 

• Campaign duration was 3 .2 years4 with all furnaces operating continuously during that 
time, even though actual run-time, based on the stockpile inventory, was projected at 
1.0 year (3.2 years accounted for equipment downtime). 

• For the DFS, LIC, and MPF, the emission rates ofregulated COPCs for the UMCDF 
were based on the maximum emission rate detected for each constituent during the 
JACADS test runs for each furnace and were adjusted to reflect the UMCDF 
incinerator feed rates. However, for the DUN, the greatest emission rate from all 
sources (i.e., total of 19 test runs) was used.s These emission rates served as the initial 
inputs to the air dispersion analysis. 

• Emission rates of chemical agents (even if they were not detected) were derived based 
on the assumption that they were present at the maximum allowable stack 
concentration (ASC) (0.3 µg/m3 for GB and VX, 30 µg/m' for HD). 

• Undetected, regulated CO PCs were assumed present at concentrations equal to the 
detection limit. Undetected, unregulated COPCs were assumed present at 
concentrations equal to one-half the detection limit. 

• Off-peak performance, leading to emission rates that were 10 times normal, occurring 
20 percent of the time for nonmetals and 5 percent of the time for metals. 

• Emissions of certain metals (Pb, Ba, Cd, Cr, Ni) from the MPF were not based on 
JACADS data but were calculated separately. Emissions were expected to be greater 
for these metals because of the processing of painted 155-millimeter shells, which 
contain greater amounts of these metals than the ton containers used in the J A CADS 
trial burns. 

• Risks from direct inhalation and indirect exposures were estimated using the ISCST3 
model. All CO PCs listed in Table 3- 1 were evaluated for direct inhalation exposure, 
and cancer risk was estimated for carcinogenic substances. 

The campaign duration of 3.2 years was used in the E & E HRA report. This differs slightly from the 
campaign duration value used in the QRA (3.3 years). We believe this discrepancy is largely due to 
rounding-off errors. 

At the time the UMCDF HRA was performed, JACADS trial bum tests for the DUN had not been 
completed. 
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• A COPC was selected for indirect exposure if it met any one of the following criteria: 

Recommended by the Environmental Protection Agency (EPA) in its Risk 
Assessment Implementation Guide (EPA, 1994) 
Persistent in the environment 
Accumulates in plant and animal tissues 
Toxic relative to other COPC (i.e., cancer slope factor >0.1 or reference dose 
<0.09 mg/kg-day) 

• The indirect exposure risk calculation did not include volatile organic compounds 
regardless of their toxicity because of their limited ability to accumulate in plant and 
animal tissues. 

• The chronic HHRA focused on the following exposed individuals (or receptors): 
subsistence farmer, subsistence fisher, adult resident, and child resident. Discrete 
receptor locations determine the maximum air concentrations and maximum 
deposition rates associated with each receptor. They were selected based on wind 
direction and the probability that an individual will be exposed at that location. The 
impact on each exposed individual was modeled at two locations: the high-impact 
location 100 meters northeast of the proposed common stack location (except for 
subsistence fisher because no water body was present), and the.fenceline location with 
maximum impact (except for subsistence fisher, where maximum impact location in 
Umatilla River was used). 

• Acute health effects were not analyzed. 

• The cancer slope factor approach was used to calculate cancer risk from direct 
inhalation (E & E .. 1996). 

3.2.4 Human Health Risk Assessment Results 

A summary of the HHRA results from the original UMCDF HHRA is presented in 
Table 3-2, and more details are provided in the Pre-Trial Burn Risk Assessment report 
(E & E, 1996). The excess cancer risk values shown in the table are driven by risk due to 
direct exposure (i.e., inhalation) rather than indirect exposure (i.e., ingestion of contaminated 
food). The HHRA assumed the presence of the PFS, which affected temperatures, humidity, 
and flow rates, but took no credit for potential emissions reductions. The results show that the 
UMCDF meets all the state-approved thresholds for the screening risk assessment. 

3.2.5 Evolving Guidance on the HHRA Methodology 

The methodology used to perform the screening risk assessment for the UMCDF was 
mandated by the ODEQ and the US EPA. These regulating entities recognized that the 
methodology, in particular that for performing indirect exposure risk assessments, would 
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Table 3-2. UMCDF HHRA Results for the Established Configuration (with PFS, 
Zero Capture Efficiency)1 

Adult Child Subsistence Subsistence 
Resident Resident Farmer Fisher 

Total Excess Lifetime 
Cancer Risk 4E-07 6E-07 3E-06 5E-07 
(Regulatory Std: lE-05) 

Total Hazard Index (HI) 
0.10 0.10 0.12 0.06 

(Regulatory Std: 0.25) 
1 Results shown are for fenceline location, except the fisher located approximately 8.5 kilometers from the 

facility. Calculations were also made for high-impact location within Umatilla Depot Activity, but this 

location was not used for assessing regulatory compliance. 

evolve over time. When the UMCDF assessment was initiated, the guidance for performing a 
screening risk assessment for RCRA combustion facilities was still in its infancy; many of the 
default values used in tbe assessment were conservative estimates and in general erred 
towards protectiveness of the individual at risk. Areas of conservatism ·include use of inflated 
operational time (all incinerators were assumed to operate for a period of time that could not 
be supported by the actual size of the stockpile), location ofreceptors, wind direction, and use 
of emission rates derived from detection limit levels for undetected COPCs. 

3.3 Updates to the Existing HHRA 
The initial step in the overall PFS evaluation is the determination of whether the UMCDF 

without the PFS achieves state-approved thresholds using the screening HHRA methodology. 

As noted previously, the existing HHRA was based on a configuration that reflects the 
presence of the PFS but takes no credit in capturing the trace amounts of pollutants present in 
the exhaust gas stream. This design difference primarily affects the gas flow rate and 
temperature, and consequently the dispersion of air pollutants. It is this effect on dispersion 
rate that affects ambient concentrations, exposure rates, and risks. A summary of the results 
(for the "without PFS" case) is presented in Table 3-3. As indicated by a comparison of 
Tables 3-2 and 3-3, the results for the "with PFS, zero capture efficiency" case are very 
similar to those achieved in the "without PFS" case. Additional information is included in 
Appendix A. 

3.4 Effects of the PFS on Health Risks 
Absent actual testing of PFS performance, one can only predict the capability of the PFS 

to capture the already small amounts of pollutants present in the stack emissions. ERDEC has 
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Table 3-3. Updated UMCDF HHRA Results for the "without PFS" Configuration1 

Adult Child Subsistence Subsistence 
Resident Resident Farmer Fisher 

Total Excess Lifetime 
Cancer Risk 4E-07 6E-07 4E-06 6E-07 
(Regulatory Std: lE-05) 

To ta! Hazard Index (HI) 0.11 0.12 0.11 0.007 
(Regulatory Std: 0.25) 

1 Fenceline location, except the fisher located approximately 8.5 kilometers from the facility. 

developed a carbon ftlter simulation model to predict filter performance (Goldfarb et al., 
1998). The state of the model is such that it could not be used directly to determine the COPC 
emission rates. However, the simulation modeling results support the conclusions that the 
carbon filter can indeed capture many hazardous organic compounds--dioxins and furans in 
particular-and that these contaminants will be retained on the carbon for a relatively long 
period of time (more than one year). 

Lacking more specific data at this time, the analysis reported here assumes an optimistic 
case for the adsorption capacity of the PFS. Consistent with the UMCDF HHRA protocol, 
the hypothetical case for the facility with the PFS assumes that all nondetected regulated 
COPCs are emitted at their detection limits, while all nondetected nonregulated COPCs are 
emitted at one-half their detection limits (see discussion in Section 3.2.3). In accordance with 
the protocol, these are the lowest emission levels that can be assumed. As such, it is expected 
that the PFS would not cause an increase in excess lifetime cancer risk and non-cancer chronic 
health effects. Therefore, the UMCDF would still be in compliance with the state-approved 
health risk thresholds for RCRA combustion facilities. 

The reduction in the total amount of CO PCs released to the atmosphere during normal 
operations will lead to a reduction in the calculated excess lifetime cancer risk. However, any 
upset conditions that could result in the atmospheric release of all carcinogenic pollutants 
captured on the filters would, in the worst case, cause the total cancer risk to be the same6 as 
that of the "without PFS" case. This is because the estimation of cancer risk is based on total 
cumulative dose to the individual during his/her lifetime. 

6 The possibility of releasing all the carcinogenic contaminants adsorbed on the filters is highly unlikely. 
Metals and other particulate matter adsorbed on the prefilters and HEPA tilters will stay on the filter 
material even when filters are ruptured. The carbon filter simulation model has shown that organics will 
not be totally desorbed from the carbon bed during high temperature or high humidity transients. 
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As for chronic noncarcinogenic health effects, which are based on total daily intake of a 
toxic substance, a reduction in emission during normal operations would result in a reduction 
in the calculated His. During upset conditions that may affect the PFS, a higher concentration 
of pollutants released over a short period of time would not have a significant effect on the 
calculated chronic His, because the concentrated release will not be sustained for a sufficiently 
long period of time as to cause a chronic effect. 

3.5 HHRA Sensitivity Analysis 
The HHRA sensitivity analysis 7 is performed to provide additional insight into the 

conservatism of the HHRA results. The primary motivation behind this analysis is the fact that 
the screening HHRA performed for the UMCDF used a relatively conservative methodology 
that is designed to ensure that risks are not under-predicted. Examining the sensitivity in the 
values used for the major parameters in the risk calculations gauges the inherent conservatism 
associated with the health risks estimated by the screening HHRA. The results of the 
sensitivity analysis help to determine whether cancer risk estimated from the emission profile 
with the lowest chemical concentrations permitted by the protocol (assumed condition for the 
PFS) is changed relative to the reference case emission profile (without PFS) when taking 
data conservatism into consideration. 

Four scenarios (or cases) are analyzed. These cases are as follows: 

• Case 1: Without PFS, HHRA protocol (conservative assumptions) 

• Case 2: Without PFS, actual program factors 

• Case 3: With PFS, HHRA protocol 

• Case 4: With PFS, actual program factors 

The cases are used in the sensitivity analysis to evaluate the inherent conservatism 
associated with the HHRA, which is related to (1) emission values, (2) operating assumptions, 
(3) toxicity assumptions, and (4) cancer slope factor values. 

A two-step analysis is performed on those cases in order to reflect actual program factors. 
First, the air dispersion analysis is performed using a more accurate representation of emission 
values. Outputs from the air dispersion analysis are used to estimate excess cancer risk and 
other chronic health effects to selected receptors. Next, the cancer risk estimate for the 
subsistence farmer (the receptor at greatest risk) is further refined by assigning more accurate 
values to several parameters that were identified as highly conservative. These refmed values 
are applied only to the risk calculations for exposure to those COPCs that are the major 

7 For the analysis presented in this section, the more appropriate term is a comparison of HHRA cases 
using assumptions and data that better reflect actual program conditions. 
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contributors to the overall cancer risk estimate (s<" 
and HD/HT represent 98 percent of the total excL 
More details on the sensitivity analysis are provided . 

3.5.1 Impact of Emissions on HHRA Risk 

Table 3-5 presents a summary of the emissions-related as;. 
cases 1 through 4. Based on these assumptions, the air dispersio1. 
estimate excess cancer risk and the HI to the various receptors for L 
the results is presented in Tables 3-6 and 3-7, and more detailed infon, 
Appendix A For all cases, excess cancer risk and HI values are below the 
thresho Ids. 

3.5.2 Application of Additional Actual Program Factors to Subsistence Fan .. 

The cancer risk estimate for the subsistence farmer is further refined to reflect a SL 

more accurate values for several parameters that were identified to be highly conservath 
These adjustments are applied only to the risk resulting from exposure to those COPCs tha, 
are the major contributors to the overall cancer risk estimate (see Table 3-4), which include 
dioxins and furans, arsenic, and HD/HT. Table 3-8 shows the additional assumptions that are 
applied to the excess cancer risk estimate for the subsistence farmer. More detailed 
information is provided in Appendix B. 

Table 3-4. Major Cancer Risk Drivers in Baseline System (Without PFS) 
for Subsistence Farmer 

Excess Cancer Contribution to 
Constituent of Potential Concern Risk Risk(%) 

Dioxins and Furans 2.9E-06 81 

Arsenic 3.6E-07 11 

HD/HT 2.7E-07 7.5 

Chromium 2.8E-08 0.8 

Others 4.2E-08 1.2 

Total Risk 3.6E-06 100 

3-11 

I;' 
II 
J11 

ii 
1: 
:1 



Table 3-5. Emissions-Related Assumptions Used in HBRA Sensitivity Analysis 

Case 2: Case 4: 
Case 1: Without PFS, Case 3: With PFS, 

Without PFS, Actual Program WithPFS, Actual Program 
Assumption HHRA Protocol Factors HHRA Protocol Factors 

Regulated COPC DFS, UC. MPF: JACADS average of Detection limit Detection limit 
Emission Rates JACADSMAX all test runs* 

DUN:JACADS 
MAX from all 

sources* 

Unregulated JACADS average JACADS average of 50% of detection 50% of detection 
COPC Emission of all test runs* all test runs* limit limit 
Rates 

Chemical Agent ASC 20% of ASC** 20% of ASC** 20% of ASC** 
Emission Rates 

Operating Time 87 60 hours per year Adjusted for actual 8760 hours per Adjusted for 
for 3 .2 years stockpile quantities year for 3.2 years actual stockpile 

quantities 

Process Upset Nonmetals 20% 2o/o**** Nonmetals 20% 2%**** 
Frequency••• Metals 5% Metals 5% 

ASC: Allowable stack concentration (0.3 µg/m3 for GB and VX, 30 µg/m 3 for HD) 

• For each source, adjusted for UMCDF feed rates 
•• Stack alarm level 
••• Resulting in 10 times normal emissions for all COPCs, except 5 times normal for chemical agents 

****Based on JACADS experience 
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Table 3-6. Total Excess Lifetime Cancer Risk Values* for All Receptors 

Adult Child Subsistence Subsistence 
Resident Resident Farmer Fisher 

Case 1: Without PFS, 
4E-07 6E-07 4E-06 6E-07 

HHRA protocol 

Case 2: Without PFS, 
actual program factors** 3E-08 4E-08 3E-07 7E-08 

Case 3: With PFS, 
HHRA protocol 2E-07 2E-07 2E-06 3E-07 

Case 4: With PFS, 
actual program factors** 2E-08 2E-08 2E-07 4E-08 

• State-approved threshold for excess cancer risk: IE-05 

** Adjusted for assumptions related to emissions only. 

Table 3-7. Total Hazard Index Values* for All Receptors 

Adult Child Subsistence Subsistence 
Resident Resident Farmer Fisher 

Case 1: Without PFS, 
0.11 0.12 0.11 0.007 

HHRA protocol 

Case 2: Without PFS, 
actual program factors** 0.01 0.01 0.009 0.001 

Case 3: With PFS, 
0.002 HHRA protocol 0.02 0.02 0.02 

Case 4: With PFS, 
actual program factors** 0.005 0.006 0.005 0.0005 

• State approved ID: 0.25 

** Adjusted for assumptions related to emissions only. 
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Table 3-8. Additional Assumptions Applied to Subsistence Fanner 

Assumption 

Percentage of chromium 
emitted as Cr(+6) [as 
opposed to Cr(+3)] 

Inhalation cancer slope 
factor for arsenic 

Length of time 
contaminated pasture plants 
contribute to concentration 
of contaminants in beef and 
milk 

Percentage of PCDF present 
as 2,3,4,7,8-PCDF (as 
opposed to 1,2,3,7,8-PCDF) 
in emissions 

Default values for other 
parameters 

PCDF: pentachlorodibenzofuran 

Cases 1 and 3: 
HHRA _Protocol 

100% 

50 per mg/kg-day 

40 years 

100% 

In accordance with the UMCDF 
HHRA protocol 

Cases 2 and 4: 
Actual Program Factors 

3.5%* 

15.1 per mg/kg-day•• 

3.2 years*** 

50% 

In accordance with the UMCDF 
HHRA protocol 

* Cr( +6) is not particularly stable under most environmental conditions 
•• Derived from unit risk value provided in the Integrated Risk Information System (IRIS) database 
*** Maximum length of time that UMCDF is expected to operate 

3.5.3 Results 

Table 3-9 presents the risk results for the four cases described above for the subsistence 
farmer. These results indicate that the actual excess cancer risk (without the PFS) is more 
reasonably estimated as 5.5E-08 rather than the conservative estimate of 3.6E-06 presented in 
the "without PFS" HHRA (Case 1). Furthermore, bringing emissions down to detection limit 
concentrations (by adding the PFS) would only reduce risk to 3.2E-08. Considering the 
relatively low risk values involved, there is no practical difference between 5.5E-08 and 
3.2E-08. Thus, removing the PFS would have very little influence on the estimated excess 
cancer risk for the UMCDF. 
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Table 3-9. Sensitivity Analysis of Excess Cancer Risk Estimates to Subsistence Farmer 

Case2 
Case 1 Without PFS, Case 3 Case4 

Without PFS, Actual WithPFS, WithPFS, 
HHRA Program HHRA Actual Program 

Protocol Factors Protocol Factors 
Cancer Risk Category (Appendix A) (Appendix B) (Appendix A) (Appendix B) 

Risk from indirect 
exposure 3.5E-06 4.8E-08 2.lE-06 2.9E-08 

Risk from direct 
exposure 1.4E-07 5.lE-09 8.7E-08 3.6E-09 

Total cancer risk 3.6E-06 5.SE-08 2.2E-06 3.2E-08 

3.6 Ecological Risk Assessment 

3.6.1 Overview 

A screening level ecological risk assessment (SLERA) was performed for the UMCDF. 
This was limited to the assessment of potential risks to ecological communities in the Umatilla 
depot area due to emissions from the UMCDF (E & E, 1996). Modeled stack emissions from 
the facility were used to calculate media concentrations of COPECs. These media 
concentrations were compared to media-specific toxicity criteria and bench mark 
concentrations obtained from the literature to measure the potential ecological risks posed by 
the facility. No analytical or biological data were collected specifically for this assessment. 
The impacts on terrestrial vegetation, soil invertebrates, and aquatic and benthic species was 
qualitatively assessed. 

3.6.2 Effects of the PFS on Ecological Risk Assessment Findings 

The SLERA performed for the UMCDF indicated little potential for ecological risk. 
However, it also identified important data gaps requiring reassessment of the ecological risks 
when the UMCDF trial burn data are available. Removing the PFS is not expected to change 
the overall SLERA findings. 
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3.7 Conclusions 
The updated UMCDF HHRA for the "without PFS" case indicates that the state-approved 

excess cancer risk and other health effects thresholds are achieved. Thus, the facility remains 
in regulatory compliance. Removal of the PFS has no significant effect on human health risk. 
Similarly, removal of the PFS is not expected to change the SLERA findings. 
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Section 4 

Evaluation of Risk from Accidents and Other Hazards 

The PFS has the potential to mitigate, cause, or exacerbate accidents at the UMCDF. In 
this section, the risk impacts of the PFS (both favorable and detrimental) on accidents and 
other hazards are evaluated. Because the Phase 1 QRA performed for the UMCDF was based 
on a facility design without PFS units, this evaluation addresses the impact the PFS has on the 
risks associated with accidents involving a release of chemical agent. Therefore, in this 
section, the QRA without PFS units is referred to as the "baseline" QRA. 

4.1 Overview of Baseline QRA Risk 
As discussed in the introduction, the UMCDF QRA (SAIC, 1996a) considers the potential 

health consequences to the public from accidental releases of chemical agent during chemical 
storage and disposal activities. In succinct terms, the purpose of a QRA is to systematically 
identify potential accidents associated with a particular process or activity and to estimate 
quantitatively the risk associated with these accidents. Accidents can occur due to internal 
events (those associated with the process or equipment) or external evt;nts (those external to 
the process such as earthquakes and aircraft crashes). Direct exposures to chemical agent via 
inhalation and absorption through the skin are the exposure routes considered. Accidental 
releases of substances other than chemical agent are not included in the QRA. 

4.1.1 Categories of QRA Results 

Risk, as calculated in the QRA, refers to the combination of the accident sequence 
frequency (e.g., accidents per year) and the potential consequences (e.g., fatalities per 
accident), that is, 

where fi is the frequency of accident i and Cj is the consequence of accident i. The total risk is 
then calculated as the sum of the individual risks for all postulated accidents: 

#accidents #accidents 

Total Risk = L Risk1 = L fiC 
i=l i=l 
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Depending on the associated health consequence, two types of risk are calculated: 

1. Acute Fatality Risk. This represents the probability of death (or the number of deaths) 
in the surrounding population due to a one-time exposure resulting from a postulated 
accidental release of chemical agent. Any fatalities would occur soon after the 
exposure. 

2. Latent Cancer Risk. This represents the probability of cancer (or the number of 
cancers) in the surrounding population due to a one-time exposure resulting from a 
postulated accidental release of mustard agent. Any cancers would occur sometime in 
the future, possibly years after exposure. 

Each of these risks can be expressed as either societal or individual. Societal risk is 
calculated over an entire affected population as a whole. Individual risk is societal risk 
divided by the number of persons in the population at risk; it represents the risk to an average 
individual in that population. The individual risks are calculated as averages for groups 
residing within various distance intervals from the facility. (There would be variations from 
the average for specific individuals at different distances within the intervals.) These 
definitions are summarized in Table 4-1. 

4.1.2 Baseline QRA Numerical Results for UMCDF 

This section summarizes the numerical risk results from the UMCDF baseline QRA 
(without the PFS). These risks fall into the four categories defined in Table 4-1 and are 
calculated separately for processing and stockpile storage. 

It is important to note that the UMCDF Phase 1 QRA only includes a point estimate of 
risk. The complete risk picture will be developed in the Phase 2 QRA. Decisions based on the 
Phase 1 QRA results need to be tempered by a thorough understanding of the !imitations of 
not having uncertainty parameters for the risk results. In some cases, conclusions concerning 
uncertainty have been drawn from the Tooele Chemical Agent Disposal Facility (TOCDF) 
Phase 2 QRA. 

4.1.2.1 Processing Risk Results 
The mean public acute fatality and cancer risks (individual and societal) from processing at 

the UMCDF are shown in Table 4-2. These risks are presented as both "per year of 
processing" and "over the facility life" (3 .3 years at UMCDF). Individual risk refers to 
persons living between 2 and 5 km from the facility. Due to their close proximity to the 
facility, these individuals are the members of the public with the greatest potential for 
exposure as a result of accidents. (No members of the public are closer than 2 km from the 
UMCDF or the storage yard.) 
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Table 4-1. Summary of QRA Risk Measures and Population Types 

Measure 

Societal Acute 
Fatality Risk 

Individual 
Acute Fatality 
Risk 

Societal Latent 
Cancer Risk 

Individual 
Latent Cancer 
Risk 

Description 

Average number of fatalities in the surrounding population due to a one-time exposure 
resulting from a postulated accidental release of chemical agent. Any fatalities would 
occur soon after the exposure. Public risk includes people who could be affected up to 
100 km from the point of release. Societal risks are also provided for specific sub
populations, such as societal risk to those people residing within various distance 
intervals from the site. 

Probability of fatality per individual in an affected population. It is calculated as the 
appropriate societal acute fatality risk divided by the population of interest. For this 
study, individual risks have been calculated for sub-populations residing within various 
distance intervals from the site, e.g., individual risk for persons living between 5 and 
10 km from the site. (There would be variations from the average for specific 
individuals at different distances within the intervals.) 

Average number of cancers in the surrounding population (within 100 km of the point 
of reference) due to a one-time exposure resulting from a postulated accidental release 
of mustard agent.* Any cancers would occur sometime in the future, possibly years 
after exposure. Societal risks are also provided for specific sup-populations, such as 
societal risk to those people residing within various distance intervals from the site. 

Probability of cancer per individual in the surrounding population due to a one-time 
exposure resulting from a postulated accidental release of mustard agent.* It is 
calculated as the appropriate societal latent cancer risk divided by the population of 
interest. 

* There are no non-acute (latent) effects, such as cancer, for nerve agent after an extended length of time 

following the postulated exposure. 

4.1.2.2 Stockpile Storage Risk Results 
The mean public acute fatality and cancer risks (individual and societal) from continued 

stockpile storage at the UMCDF are shown in Table 4-3. These risks are presented as "per 
year of storage" to facilitate a direct comparison with the per-year processing risk. Note that 
the per year fatality risk values are much greater for continued storage than for processing 
(see the "risk ratio" column). This indicates that the stockpile storage fatality risks at the 
UMCDF far exceed the processing fatality risks when viewed on a common basis. The 
societal cancer risk is also higher for storage than for processing, but to a much smaller 
degree. 
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Table 4-2. Mean Public Risks from Disposal Processing in the UMCDF Baseline QRA 

Risk Risk 
Risk Category (per year of processing) (over facility life) 

Individual Public Fatality Risk 3.6E-08 l.2E-07 
(2-5 km ring) 

Societal Public Fatality Risk 6.lE-06 2.0E-05 

Individual Public Cancer Risk <l.OE-12 <l.OE-12 
(2-5 km ring) 

Societal Public Cancer Risk 3.9E-09 l.3E-08 

Table 4-3. Mean Public Risks from Stockpile Storage in the UMCDF Baseline QRA 

Risk Risk Ratio 

Risk Catego!)'. (per year of storage) (storage to processing) 

Individual Public Fatality Risk 3.3E-06 90 
(2-5 km ring) 

Societal Public Fatality Risk 3.0E-02 4900 

Individual Public Cancer Risk <l.OE-12 2.4 
(2-5 km ring) 

Societal Public Cancer Risk 1.2E-08 3 

4.1.2.3 Risk Cutoff Value 
In the UMCDF baseline QRA, sequences withfrequencies below lE-08 per year were 

generally considered non-credible. However, in order to help ensure that sequences whose 
frequencies are just below this cutoff (but whose consequences could be severe) were not 
ignored, a lE-09 per year screening threshold was utilized. This accounts for very rare events 
that would only occur once every 100,000,000 or once every one billion years. Decision 
making is not based on considerations of events rarer than this. In addition, a public risk 
cutoff of !E-10 (1 in 10,000,000,000 or 1 in 10 billion) was established in the baseline QRA. 
This cutoff is similar to those used in similar risk studies (e.g., U.S. Nuclear Regulatory 
Commission [USNRC], 1975 and USNRC, 1990). An individual risk cutoff of lE-12 (l in 
1 trillion) was also used. (There are less than 100 people in the first population ring studied, 
upon which individual risk results are based, so societal risk divided by the number of people 
would suggest a lE-12 cutoff.) There are limitations in risk modeling concerning very rare 
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events with limited supporting data. Reporting of values lower than these cutoff values would 
not be meaningful because the uncertainty in the results is larger than the risk value itself. 
These values were also adopted for the PFS QRA analysis described in this report, and lower 
values are shown only as <lE-10 for public risk and <lE-12 for individual risk. 

4.1.3 Risk Drivers in the UMCDF Baseline QRA 

The results of the UMCDF baseline QRA show that the greatest risk is associated with 
external events because they have the potential to result in large agent releases. The results 
also show that the risk associated with munition storage is significantly higher than that of 
disposal. Risk drivers for processing and stockpile storage are presented in greater detail 
below. 

4.1.3.l Dominant Contributors to Processing Risk 
The scenarios that comprise the majority of the public risk associated with processing at 

UMCDF are shown in Table 4-4. Earthquakes affecting the UMCDF account for 72 percent 
of the public fatality risk. The earthquake risk at the UMCDF is dominated by the potential 
for a structural failure of the Container Handling Building (CHB) unpack area (UPA). While 
the building is built to appropriate earthquake codes, a portion of the second floor has been 
analytically determined to be vulnerable to failure from earthquakes that are larger than those 
for which the facility was designed. In addition, this area can have a large inventory of 
munitions not protected by onsite containers (ONCs), because this is where munitions are 
unpacked. Handling accidents during removal of rocket pallets from their storage igloos and 
aircraft crashes are also important contributors. 

4.1.3.2 Dominant Contributors to Stockpile Storage Risk 
Table 4-5 shows the important sequences for public acute fatality risk from continued : 

stockpile storage at the UMCDF. As with processing (see Table 4-4), earthquakes are the 
dominant contributor (this time associated with munitions in storage). Earthquakes can result 
in toppling of stacked munition pallets, and agent leakage or explosions are possible due to 
impacts with the floor of the igloo or with other munitions. An explosion/fire in an 
M55 rocket igloo due to a lightning strike is also a.small contributor. Lightning can create a 
powerful electromagnetic field that might cause one or more rocket motors to ignite and start 
a fire that could spread to the entire igloo. All other scenarios are negligible contributors 
(about 1 percent of the storage risk). 
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Table 4-4. Dominant Public Acute Fatality Risk Contributors 
for Disposal Processing at the UMCDF 

Scenario 

Earthquake 

Rocket Handling Accidents 

Aircraft Crash 

All Others 

Percent of Processing Risk 

72 

14 

13 

about 1 

Table 4-5. Dominant Public Acute Fatality Risk Contributors 
for Stockpile Storage in the UMCDF Baseline QRA 

Scenario 

Earthquake 

Lightning (M55 rocket igloo explosion/fire) 

All Others 

4.1.4 Baseline Risk Driver Summary 

Percent of Stockpile 
Storage Risk 

97 

2 

about 1 

As already mentioned, both processing and stockpile storage risks are dominated by 
external events, so-called because they result from influences external to the process. In 
particular, accident sequences initiated by earthquakes overwhelmingly dominate the risk at 
the UMCDF. These events, although rare, would have widespread effects and could possibly 
result in large agent releases and public consequences. 

The UMCDF is in an area of moderate seismic activity. Earthquakes can initiate accident 
sequences by either causing system components to fail or by direct damage, such as collapse 
of site structures or toppling of the munitions themselves if they are stacked. The results show 
that direct damage effects are most significant because they have the potential to involve 
much larger quantities of agent than system-oriented effects. Several site structures could be 
affected by an earthquake. Failure of the CHB could result in a significant potential for agent 
release since the munitions within, if not in ON Cs, could be crushed. Munition stacks within 
igloos or warehouses may fall and leak during an earthquake. In addition, falling pallets of 
rockets have a small (but non-zero) probability of exploding or igniting if they are dropped. A 
postulated collapse of a vulnerable area of the munitions demilitarization building (the portion 
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of the UPA that attaches to the CHB) along with the failure o. 
has the potential to involve a significant amount of agent. 

Other external events also contribute to the risks at the UMCDf. 
crash risks are not associated with any undue exposure to aircraft, calci... 
the probability that an in-flight plane could crash into one of the storage st. 
facility. Such accidents are more important to processing risk than to storage. 
due to the dominance of earthquake and lightning events at the storage yard. 

In addition to external events, only one activity related to munition disposal (wlh. 
includes all activities associated with munition handling through incineration) was impo. 
to risk at the UMCDF. During the removal of rocket pallets from their storage igloos, it b 
postulated that a forklift-related event may either cause a rocket to explode or its propellant 
to ignite. These scenarios are risk significant because an ignition within an igloo could 
propagate to other rockets in the igloo, possibly causing an igloo fire involving the entire 
igloo inventory of rockets. Although a substantial fraction of the agent would be consumed in 
the resulting fire, the amount that could potentially be released is large because the available 
quantity is large. The results show that all other activities related to munition disposal do not 
contribute significantly to processing risk (approximately 1 percent). 

For the UMCDF, the QRA results clearly indicate that the fatality risk of munition storage 
is much greater than that of processing (see Tables 4-2 and 4-3). Based on these results, and 
the fact that both munition disposal and storage risks are dominated by external events, similar 
risk analysis with the PFS should result in minimal impact on the overall risk associated with 
accidental agent releases. A thorough evaluation of the potential risk increases and decreases 
due to the PFS has been performed. The results of this evaluation are presented in 
Sections 4.2 through 4.6. 

4.2 Examination of Potential Benefits of the PFS 
As mentioned in Section 4.1, the UMCDF Phase 1 QRA considers a comprehensive set of 

accident scenarios that could lead to chemical agent release from the UMCDF or the storage 
yard. The PFS could mitigate some of these scenarios by capturing the chemical agent before 
it is released to the environment. In this section, the potential benefits of the PFS are 
examined in detail, and the positive impact on the QRA risk is quantified and discussed. · 

4.2.1 Elimination of PAS Releases 

The furnaces (and afterburners) at the UMCDF are designed to operate at temperatures 
that ensure chemical agent destruction to 99.9999 percent efficiency. This destruction 
efficiency has been demonstrated at JACADS during agent trial burns and during normal toxic 
operations. Should an upset result in furnace operation outside of the design range, numerous 
safety systems act to move the furnace systems into a safe shutdown mode that precludes any 
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agent release from the facility. Nevertheless, as part of the QRA, accidents are postulated that 
could result in agent releases from the furnaces to their P ASs. In such accidents, the PAS, 
which ordinarily acts to scrub pollutants from the exhaust gases, would also act to remove 
and destroy chemical agent in the airstream. 

In the PFS design, carbon filters would be installed downstream of the PAS on each of the 
furnaces. These filters would have the opportunity to capture any chemical agent that made it 
through the furnace and its PAS during an accident. The quantity of chemical agent involved 
in such a release is predicted in the baseline QRA to be very small due to the combined agent 
destruction in the furnace and the PAS. 8 Simplified modeling efforts indicate that the PFS 
carbon will easily adsorb this small amount of agent, effectively reducing the quantity of agent 
released to zero. Therefore, the PFS has the potential to eliminate the likelihood of a PAS 
release accident. 

4.2.2 Baseline Accident Scenarios Affected 

All postulated accidents in the UMCDF baseline QRA have been reviewed to determine 
any potential impact that the PFS might have. This assessment was based on design and 
operational information for the proposed PFS and on the UMCDF baseline QRA models. In 
terms of potential benefits, the PFS would serve to mitigate only those. sequences involving 
releases through the PASs (see Section 4.2.1). The baseline QRA includes many other 
releases (e.g., releases during onsite transportation accidents, releases during handling 
accidents, etc.), but the PFS would not mitigate these releases. For the purpose ofthis study, 
it is assumed that the PFS operates at optimum capture efficiency. 

The specific accident scenarios mitigated by the PFS are as follows (the top event name 
from the baseline QRA is shown in parentheses): 

8 

1. Agent Release from the MPF PAS (MPFPASR). In this scenario, an upset occurs 
while one or more munitions are present within the furnace. These munitions contain 
the residual chemical agent that remains after draining (normally less than 5 percent of 
the original agent mass). Chemical agent continues to volatilize from the munitions but 
is not completely destroyed in the MPF due to either overventilation or 
underventilation following furnace shutdown. Overventilation results in rapid cooling 
of the furnace to the point where the gas residence time cannot ensure adequate agent 
destruction. Underventilation results in incomplete agent destruction due to lack of 

Note that the operation of the furnace outside the design envelope means that the agent destruction 
efficiencies may not be optimal; it does not mean that no destruction will take place in the furnace. In 
addition, the agent destruction and removal efficiency of the PAS alone has been estimated at 
99.98 percent based on testing performed at the Chemical Agent Munitions Disposal System facility in 
Utah (SAIC, l 996a). 
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oxygen with which to react. Both system failures and human failures are included in 
the QRA fault tree models. The overall initiator frequency is dominated by failures that 
would cause a lockout of all furnace burners followed by a failure to stop the 
combustion air blower from running or a failure to stop the primary ID fans from 
running ( overventilation). 

2. Agent Release from the UC PAS (LICPASR). This sequence includes releases where 
(1) agent feed to a LIC fails to stop following a LIC upset, and a release occurs as the 
furnace cools down; or (2) the agent feed line is not properly purged following a LIC 
shutdown, and the release occurs on restart. The initiator frequency was dominated by 
a failure of the operators to purge the agent feed line. 

Agent releases from the DFS and the DUN via their respective PASs were considered in 
the QRA. However, these furnaces handle only small quantities of chemical agent (the DUN 
normally handles trace amounts of agent, if any), and no credible PAS release sequences were 
identified. 

4.2.3 Risk Results 

In the baseline QRA, the risks associated with each of the PAS release sequences 
described in Section 4.2.2 are added together to yield the total risk from PAS releases. It is 
assumed that the net effect of the PFS on PAS releases is to reduce the probability of an agent 
release by capturing any chemical agent before it reaches the stack. This is a bounding 
calculation because it was assumed that the filters will capture all agent. To put this risk into 
perspective, the comparisons shown in Tables 4-6 and 4-7 have been developed. Table 4-6. 
deals with public acute fatality risk, while Table 4-7 shows public cancer risk. Each table · 
shows the risk associated with the PAS release sequences with and without the PFS and the 
overall baseline processing risk from all accidents in the QRA (shaded). Two risk measures 
are presented for each item: risk to those members of the public exposed to the highest 
concentrations of contaminants (the most exposed individual), and the overall risk to the 
public as a whole (societal risk). The results shown in Table 4-6 indicate that while the PFS 
can potentially reduce the probability of an agent release from the stack, its net effect on 
public acute fatality risk is zero. This is because the amount of agent that could be released 
from the PAS is relatively small and does not contribute to individual and societal acute 
fatality risks. 
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Table 4-6. Public Acute Fatality Risk of PAS Release Sequences 

Description 

Risk with the PFS 

Risk without the PFS 

Individual Risk 
(over facility life) 

0 

0 

Societal Risk 
(over facility life) 

0 

0 

Table 4-7. Public Cancer Risk of PAS Release Sequences 

Description 

Risk with the PFS 

Risk without the PFS 

Individual Risk 
(over facility life) 

0 

<1.0E-12 

Societal Risk 
(over facility life) 

0 

<1.0E-10 

4.3 Examination of Potential Increased Risk Due to the PFS 
Section 4.2 described the potential mitigative effects of the PFS on accidental agent 

releases through the P ASs and common stack. Due to its location in the furnace exhaust path, 
the PFS also has the potential to increase risks in several ways. Using the methodologies 
described in separate reports (Mitretek, 1998; SAIC, 1997c) a master logic diagram (MLD) 
was developed to identify accident scenarios that the PFS could either cause or exacerbate. 
An MLD is a logic diagram that illustrates a fault tree, while a fault tree illustrates the 
decomposition of a given top event into specific causes that can be subsequently assessed. 
Using the MLD developed for this task, the potential negative impacts of the PFS were 
grouped into four general areas: 

1. Effects on Baseline Accidents. The PFS could increase the frequencies of existing 
agent release accidents in the baseline QRA, due to additional system complexities and 
interactions with the baseline furnace/PAS systems. This analysis is presented in 
Section 4.3.1. 

2. "New" Releases from Outside the PFS. Interactions between the PFS and the existing 
systems might also lead to releases from outside the PFS boundary that were not 
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modeled in the baseline QRA. After examination of the preliminary PFS design, no 
new events in this area were identified. 

3. "New" Releases from the PFS. The PFS could act as a reservoir for toxic pollutants 
(and possibly small quantities of chemical agent) that could subsequently be released in 
concentrated quantities during "new" accidents. This analysis is presented in 
Section 4.3.2. 

4. Waste Disposal. The PFS includes new solid hazardous waste streams that would 
need to be disposed of safely. An accident during these disposal activities could result 
in a release of agent or toxic pollutants from the waste. This analysis is presented in 
Section 4.3.4. 

In addition, the PFS could also impact risk in one other way: 

5. Processing Delay. There are also ways that the PFS could delay the disposal process. 
Any delay in disposal translates to an increase in the munition storage period and 
consequently an increase in risk. Disposal could be delayed as a result of increased 
furnace/PAS system unavailability due to the PFS (downtime for PFS related repairs 
and maintenance). It could be delayed as a result of the RCRA permit modification 
process or from possible public backlash associated with a proposed change to remove 
the PFS. In addition, disposal could be delayed if a stack release were to occur on a 
system that did not include the PFS which could have been prevented by the PFS. The 
UMCDF baseline QRA results indicate that the risk of storage is much greater than 
that of processing (see Section 4.1.2.2). Therefore, any extension in the storage period 
is undesirable. This analysis is presented in Section 4.3.3. 

4.3.1 Increased Risk for Baseline Accidents 

As mentioned above, the PFS is installed just after the existing PASs. Initiators within the 
PASs (e.g., equipment failures) that can adversely impact the operation of the furnaces are 
modeled in the baseline QRA. Since the PFS essentially extends each PAS, an engineering 
review of the existing QRA models was conducted to determine where upsets in the PAS 
appear. Two PAS upsets are modeled in the QRA: (1) blockage of the exhaust stream flow 
and (2) subsequent loss ofID. Although there are a number of ways to achieve such 
blockages, this class of initiator is the only one that deals with failures within the PAS. That 
is, the baseline QRA, which included a comprehensive search for accident initiators, identified 
no other ways that failures within the PAS could lead to an agent release. 

The PFS design contains several failure modes that result in furnace exhaust flowpath 
blockage (e.g., one of the PFS dampers transfers closed, etc.). Such PPS-induced flowpath 
blockages have an effect on the facility that is identical to the blockage of the PAS flowpath 
already modeled within the QRAs; hence, the frequency of accidental releases induced by PFS 
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blockages was determined by modifying the existing QRA models. Review of the baseline 
QRA identified the following top events involving PAS flowpath blockage and loss of ID (the 
top event name from the baseline QRA is shown in parentheses): 

• Agent VaporExplosion in the MPF (MPFAGVP). Ifloss of ID occurred with a 
volatilizing munition load within the furnace, agent vapors could accumulate within the 
MPF. A failure to follow contingency procedures could result in the ignition of this 
vapor and an explosion within the furnace. The room boundary could be compromised 
by the explosion, and the agent contents of the munitions within the furnace could then 
be released to the external environment. 

• Agent Vapor Explosion in the MPF Airlock (MPFARDL). If a loss ofID occurred 
while a tray of munitions was in the MPF airlock, the resultant stop feed could leave 
the tray within the airlock long enough for a flammable air-agent mixture to form. 
Ignition of this mixture could lead to an explosion that fails the airlock and possibly the 
MPF external room wall. The agent contents of the munitions within the 
furnace/airlock could then be released to the external environment. 

• MPF Natural Gas Explosion (MPFNGAS). If a loss ofID resulted in a furnace 
shutdown and the natural gas flow to the furnace failed to stop, then an accumulation 
of natural gas within the furnace and/or the furnace room could. occur. Ignition of this 
gas could result in an explosion that might fail the furnace and the room walls. The 
agent contents of the munitions within the furnace could then be. released to the 
external environment. 

• DFS Natural Gas Explosion (DFSNGAS). If a loss ofID resulted in a furnace 
shutdown and the natural gas flow to the furnace failed to stop, then an accumulation 
of natural gas within the furnace room could occur. Ignition of this gas could result in 
an explosion that might fail the room walls and ceiling. The agent contents of the 
munitions within the UP A above could be released to the external environment if 
catastrophic failure of the DFS room ceiling occurred. 

• UC Room Release (LICROOM). If a Joss ofID resulted in a furnace shutdown and the 
agent feed to the furnace was not isolated, a release of agent into the LIC room could 
occur. A concurrent or subsequent failure of the heating, ventilating, and air 
conditioning (HV AC) system could result in an agent release to the external 
environment. 

Other initiators (besides loss of ID) can lead to these upsets as well; however, these 
initiators are not affected by the PFS. Thus, the relative impact of the PFS on the occurrence 
frequency varies among the events. 

Since completion of the UMCDF baseline QRA, two new initiators have been included in 
the TOCDF baseline QRA (SAIC, 1996b) that involve PAS upsets (MPFEXPL and 

4-12 



LICEXPL). These events involve potential natural gas explosions within the LI Cs and the 
MPF following an unplanned shutdown and failure to purge. Although these events are not 
included in the UMCDF baseline QRA, it is important to note that (1) they were both 
negligible contributors to risk in the TOCDF baseline QRA and (2) the impact of the PFS 
resulted in a negligible increase in their accident frequencies (SAIC, 1997). Therefore, even if 
these events were added to the UMCDF baseline QRA, no changes in the baseline risk should 
occur, and no changes in the risk impact of the PFS would be expected. 

4.3.1.1 Impact on Accident Frequency 

In order to quantitatively evaluate the impact of the PFS on the above accident sequences, 
system drawings along with descriptions of system operation and furnace interfaces were used 
to develop logic (fault tree) models for the PFS. These models are very similar in construction 
to the fault tree models already developed for the baseline QRA. Component failure and 
human reliability values were estimated in order to quantify the top event frequencies, and the 
primary source for this data was the baseline QRA database. The PFS fault tree models were 
subsequently linked with the affected QRA furnace system models, and the resultant changes 
in the accident sequence frequencies were calculated. The results of these calculations are 
presented in Table 4-8. 

From Table 4-8, it can be seen that the impact of the PFS varies among the events 
(increases range from 0 percent to 385 percent). Although loss of ID appears as a contributor 
to these events, other initiators can dominate over the impact of the PFS on loss ofID. The 
two primary contributors to the increases shown are (1) plugging of the filters by particulate 
with failure to change out or bypass and (2) inadvertent damper closure in the PFS. 

Table 4-8. Baseline Top Event Frequencies Affected by the PFS 

QRA Top Event Baseline Frequency 
Name (per hour) 

MPFAGVP 4.8E-05 

MPFARDL l.7E-04 

MPFNGAS 2.9E-08 

DFSNGAS l.7E-ll 

LI CROOM 2.8E-14 

* This translates into a factor increase of 4.8. 
**This translates into a factor increase of2.7. 
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Percent Increase New Frequency 
in Frequency due with PFS 

toPFS (per hour) 

385* 2.3E-04 

9 1.8E-04 

168** 7.8E-08 

4 l.8E-11 

0 2.8E-14 



4.3.1.2 Accident Consequence Evaluation 
Dispersion and consequence calculations for agent release sequences involving loss ofID 

have been performed in the baseline QRA using the CHEMMACCS computer code 
(SAIC, 1996a). CHEMMACCS is a modification of the MACCS code, developed by Sandia 
National Laboratories to predict the' transport and consequences of radioactive releases. 
CHEMMACCS contains a standard Gaussian plume model specifically modified to handle 
chemical agent dispersion and transport. It also includes probabilistic, site-specific weather 
data sampling; site-specific demographics; evacuation modeling; and probabilistic health 
effects evaluation using probit (dose-response) equations. 

The PFS would affect only the frequency of loss-of-ID sequences (see Section 4.3.1). 
Therefore, the existing consequence results for these sequences remain valid, and no new 
CHEMMACCS calculations were necessary. 

4.3.l.3 Risk Results, 
In Section 4.3.1.1, it was shown that the only detrimental impact of the PFS on the 

existing QRA accidents was to increase the frequencies of the top events as shown in 
Table 4-8. To put these increases in perspective, the comparisons shown in Tables 4-9 and 
4-10 have been developed. Table 4-9 deals with public acute fatality risk, while Table 4-10 
shows public cancer risk. Each table shows the risk associated with each PAS upset sequence 
with and without the PFS and the overall baseline processing risk from all accidents in the 
QRA (shaded). Two risk measures are presented: risk to those members of the public closest 
to the UMCDF site boundary (individual risk), and risk to the public as a whole (societal risk). 

It can be seen that the PFS results in no impact to the fatality risks from existing 
processing sequences and a small increase in societal and individual cancer risk. The 
processing risks (both acute fatality and cancer) are dominated by external event sequences 
such as earthquakes, which remain unaffected by the PFS (see Section 4.1.3.1). 

4.3.2 New PFS Release Sequences 

Because the PFS should trap some of the small quantities of compounds of concern 
present in the PAS exhaust gases, the PFS carbon would act as a reservoir to concentrate 
these substances in one location. If a process upset resulted in an agent release through the 
PAS, then small amounts of chemical agent could be included in this concentrated mass. The 
collected pollutants could be released accidentally, and the concentrated nature of the release 
could lead to public and worker health effects. Such accidents represent new scenarios not 
present in the baseline QRA. To address these accidents, a portion of the MLD was 
developed to identify all of the potential new releases. Both internal events (those initiating 

4-14 



Table 4-9. Public Acute Fatality Risk of PAS Upset 

Description 

MPFAGVP Risk with the PFS 

MPFAGVP Risk without the PFS 

MPFARDL Risk with the PFS 

MPFARDL Risk without the PFS 

MPFNGAS Risk with the PFS 

MPFNGAS Risk without the PFS 

DFSNGAS Risk with the PFS 

DFSNGAS Risk without the PFS 

LICROOM Risk with the PFS* 

LICROOM Risk without the PFS* 

Individual Risk 
(over facility life) 

< LOE-12 

< LOE-12 

< 1.0E-12 

< 1.0E-12 

0 

0 

< LOE-12 

7.0E-12 

0 

0 

(over. 

<LOE-

< 1.0E-10 

< LOE-10 

< LOE-10 

0 

0 

< LOE-10 

4.0E-10 

0 

0 

\ 
\ 

\ 
\ 
\ 

• Consequences were not calculated for an agent release into the LIC room because the frequency of this 
event (LICROOM) fell below the truncation limit (Le., this sequence was screened). The sequence was 
included in this study to ensure that analysis with the PFS did not result in an increase in the frequency 

above the truncation limit (about L !E-13/hr), which it did not (see Table 4-8). 

within the process) and external events (those initiating outside of the process) were 
considered. Ultimately, four new classes of accidents were identified: 

• Aircraft Crashes into the PFS. If an aircraft were to crash into the PFS, a fire could 
ensue and the agent adsorbed onto the filters could be released. Small, medium, and 
large aircraft are capable of causing different amounts of damage and were considered 
separately. 

• Carbon Filter Fires. If the carbon in the PFS catches fire as a result of an external 
source, internal (adsorption or chemical) heating, or an explosion in the PFS, then the 
agent adsorbed onto the filters could be released. 

• High Humidity Desorption. If the gas reheater were to fail to operate, the elevated 
humidity of the gases entering the carbon filters could lead to desorption of the 
adsorbed contaminants. (Subsequent analysis showed that this event would result in 
zero consequences; however, it has been retained for completeness.) 
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Table 4-10. Public Cancer Risk of PAS Upset Sequences 

Individual Risk Societal Risk 
Description (over facility life) (over facility life) 

MPFAGVP Risk with the PFS 1.2E-12 3.7E-09 

MPFAGVP Risk without the PFS <l.OE-12 9.6E-10 

MPFARDL Risk with the PFS <l.OE-12 < l.OE-10 

MPFARDL Risk without the PFS <l.OE-12 < 1.0E-10 

MPFNGAS Risk with the PFS <l.OE-12 2.IE-10 

MPFNGAS Risk without the PFS <l.OE-12 l.3E-10 

DFSNGAS Risk with the PFS 0 0 

DFSNGAS Risk without the PFS 0 0 

LICROOM Risk with the PFS* 0 0 

LICROOM Risk without the PFS* 0 0 

• Consequences were not calculated for an agent release into the LIC room because the frequency of this event 
(LICROOM) fell below the truncation limit (i.e., this sequence was screened). 

• High Temperature Desorption. If the gas reheater were to fail such that it were on 
continuously, the elevated temperature of the gases entering the carbon filters could 
cause desorption of the adsorbed contaminants. (It has been decided that the gas 
reheater will be sized such that it is not capable of heating the gas stream to the point 
where the carbon would catch fire.) 

[Seismic events were, of course, included in the list of external events. However, it was 
judged that the PFS components could be made robust enough to render seismic release 
scenarios unimportant to risk. This is already the case with the HVAC filters at the CDFs.] 

4.3.2.1 Accident Frequency Evaluation 
Different methods were used to estimate the frequencies associated with new PFS 

accidents, depending on the type of accident and the data available. The frequencies of aircraft 
crashes (small, medium, and large) into various structures at the UMCDF have been 
calculated in the baseline QRA. It was assumed in this study that the PFS filters would be 
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roughly the same size as the HV AC filters, and the frequency of aircraft crashes into the 
HV AC filters was used for the PFS filters as well. The conditional probability of fire given a 
crash was taken as 0.45, as in the baseline QRA. For the filter desorption accidents PFS 
system drawings and descriptions of system operation were used to develop stand-alone logic 
(fault tree) models. These models were then quantified using component data from the 
baseline QRA database and other industry sources. 

Filter fires were considered to have four possible causes: 

1. Fires originating outside of the carbon beds that subsequently propagate to the 
filters. Review of the PFS system layout and general arrangement drawings indicates 
no important internal ignition sources (the carbon filter units are located in a separate 
room which contains no high-voltage electrical sources or natural gas supplies). 
Transient fires (such as fires ignited by welding done during corrective maintenance) 
are a possibility; however, such fires are extremely unlikely given the low frequency of 
repairs that require welding and the low probability that proper safety precautions are 
not taken. The occurrence frequency of this initiator was considered to be much lower 
than that calculated for cause 4 below; therefore, it was not quantified explicitly. 

2. Heating of the carbon to above its ignition temperature by the gas re heater. As 
mentioned previously, the reheater will be sized such that it is incapable of heating the 
process stream enough to cause ignition of the carbon. 

3. Explosions in the PFS during furnace startup. Procedures call for the operators to 
bypass the PFS during startup. Failure to follow these procedures could result in a 
"puff' of natural gas reaching the PFS reheater, causing a fire or explosion. This could 
ignite the carbon. A prediction of the frequency of startups was made based on 
JACADS data, and a human failure event probability of 3E-03 per opportunity was 
used to generate an estimate of the explosion frequency. 

4. Spontaneous combustion of the carbon from internal heating. If airflow through the 
filters is lost after they have been loaded to some extent with pollutants (including 
organics), spontaneous heating of the carbon can occur due to slow oxidation or 
continued adsorption. If this heat is not effectively dissipated, ignition of the carbon 
can occur. To account for this effect, data on spontaneous ignition of carbon in tests 
was obtained, and a probability distribution was constructed to estimate the 
conditional probability that, given a loss of airflow, ignition would occur. This was 
coupled with the loss-of-draft frequency discussed in Section 4.3.l to produce an 
estimate of the frequency of spontaneous carbon ignition. 

Once the event frequencies had been calculated as described above, it was necessary to 
adjust these frequencies to account for the probability that chemical agent was on the filters at 
the time of the accident. In the UMCDF baseline QRA (SAIC, 1996a), the frequency of the 
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upset that led to agent being present on the filters was assumed to be that associated with the 
most frequent potential PAS release (8. 9E-06 per hour of operation, or an average probability 
of 0.09 over the operational life of the facility). This could tend to overestimate the risk 
impact of these new accidents, since the probability of agent contamination could be much 
less. However, it is shown in Section 4.3.2.3 that, even with this approximation, the risk 
impact of these new accidents is not significant. Therefore, no refinement of the approach is 
necessary. The resultant frequencies for each of the new accidents are summarized in 
Table 4-11. 

4.3.2.2 Accident Consequence Evaluation 
The chemical agent source terms for the new PFS accident sequences also depend upon 

the upset that led to agent being present on the filters in the first place. As an approximation, 
the quantity of agent (and the associated heath consequences) from the PAS release sequence 
with the greatest consequences is used as the source term for the new PFS releases. This 
involves a release from the MPF PAS during HD ton container processing. The mean agent 
source term to the environment from this accident is 0.30 lbm of HD. As with the frequency 
approximation introduced in Section 4.3.2.1, this could tend to overestimate the impact of 
these accidents because much less agent could be present on the filters. However, it is shown 
in the next section that the risk impact of the new sequences is not significant and that no 
refinement of the approach is necessary. 

Table 4-11. Frequencies of New PFS Accidents 

Frequency [with agent 
Frequency present on filters] 

Accident (per year) * (per year) 

Aircraft Crash into the PFS w/fire 

Large aircraft 4.5E-09 4.0E-10 

Medium aircraft 2.2E-07 1.9E-08 

Small aircraft l.7E-07 l.5E-08 

Carbon Filter Fires 1.2E-02 l.OE-03 

Filter Desorption 

High humidity 5.6E-Ol 5.0E-02 

High temperature 1.lE-08 9.3E-10 

* Represents the accident frequency multiplied by the average conditional probability of agent 

contamination over the time between changeouts (0.09; changeout prior to commencing a new agent 

campaign). The overall filter fire frequency was formed as a combination of these individual 

contributors. 
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Subsequent analysis of the high humidity filter desorption sequence concluded that this 
event would not result in any consequences. The ERDEC carbon filter model was used to 
evaluate the following conditions to predict the timing and quantity of agent desorbed in the 
high-humidity release accident: 

• HD loading on the filters at detection limit for 144 weeks 

· • 100 percent relative humidity suddenly introduced to the filters 

• Upset conditions persist for one hour 

The results showed that the amount of agent released was essentially zero. Similar results 
were obtained for GB and VX. Therefore, no agent would be released from the filters to the 
environment for a high humidity event. 

4.3.2.3 Risk Results 
The new accidents described in Section 4.3.2 represent risks not present in the baseline 

QRA. Therefore, they result in an increase in the risk of operating the facility. To put this risk 
increase in perspective, the comparison shown in Tables 4-12 and 4-13 have been developed. 
Table 4-12 deals with public acute fatality risk, while Table 4-13 shows public cancer risk. 
Each table shows: (1) the risk associated with the new accident sequences, and (2) the overall 
baseline processing risk from all accidents in the QRA (shaded). Two risk measures are 
presented: risk to those members of the public closest to the UMCDF site boundary 
(individual risk), and risk to the public as a whole (societal risk). 

Table 4-12. Public Acute Fatality Risk of New PFS Accidents 

Individual Risk Societal Risk 
Description (over facility life) (over facility life) 

Aircraft Crash into the PFS 

Large aircraft 0 0 

Medium aircraft 0 0 

Small aircraft 0 0 

Carbon Filter Fires 0 0 

Filter Desorption 

High humidity 0 0 

High temperature 0 0 
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Table 4-13. Public Cancer Risk of New PFS Accidents 

Description 

Aircraft Crash into the PFS 

Large aircraft 

Medium aircraft 

Small aircraft 

Carbon Filter Fires 

Filter Desorption 

High humidity' 

High temperature 

Individual Risk 
(over facility life) 

<1.0E-12 

<1.0E-12 

<1.0E-12 

<1.0E-12 

0 
<1.0E-12 

Societal Risk 
(over facility life) 

< 1.0E-10 

< 1.0E-10 

< 1.0E-10 

< 1.0E-10 

·a\ 

< i.oE-10 

• Note that subsequent analysis concluded that this event would result in zero consequences. It has only been 
retained for completeness. 

Once again, it can be seen that the new accidents associated with the PFS result in no 
significant impact to the existing processing risks. In fact, in Table 4-12, the impact on the 
public acute fatality risks (both individual and societal) are seen to be identically zero. This 
means that the predicted doses from these releases for all population members under all 
sampled weather conditions were below the medically-established no-deaths threshold doses 
for the chemical agents in question. The primary reason for this result is that the quantities of 
agent released from the filters were extremely small (see Section 4.3.2.2). 

4.3.2.4 Sensitivity Study on Filter Agent Loading 
If agent were assumed to be present in the PAS exhaust stream at just under detection 

limits during processing, a different agent loading on the PFS filters would result, and no 
accidental release would be required to produce this loading. A sensitivity study was 
performed on the risk impact of assuming agent loading onto the PFS carbon at the detection 
limit concentration. For consistency with the PFS HHRA, the detection limit concentration is 
set equal to the ASC (Le., 0.3 µg/m3 for GB and VX, and 30 µg/m3 for HD). 

Using the events and frequencies described in Section 4.3.2, adjustments were made to 
account for the assumed agent loading. Table 4-14 summarizes the average quantities of agent 
potentially present on the PFS carbon filters at detection limits. Agent loads were calculated 
based on the detection limit, the common stack volumetric flow rate, and the expected 
number of operating hours for each agent type. The average quantity is estimated as one-half 
of the total emission (at stack alarm concentration) over the life of the facility. 
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Table 4-15 shows the results of the risk calculations assuming agent loading at detection 
limits. Also shown (for comparison purposes) are the baseline processing risk results and the 
"original" estimate of the overall effects of the PFS (the combined estimates from Sections 4.2 
through 4.3.2.3). The individual and societal fatality risk changes are similar for the original 
PFS analysis and the sensitivity study. The societal cancer risk change is slightly higher for the 
sensitivity study, but the baseline cancer risk is very low to begin with (l.3E-08). 

Table 4-14. Agent Loads on the PFS: Sensitivity Study 

Agent 

GB 

vx 
HD 

Loading of PFS at Detection 
Limits (Ihm) 

0.23 

0.079 

7.47 

Table 4-15. Sensitivity Analysis Results on Filter Agent Loading 

Public Individual (Ring 2) Public Societal 

Fatality Cancer Fatality Cancer 
Risk Risk Risk Risk 

Risk (sensitivity study) <lE-12 3.4E-12 <1.0E-10 4.0E-09 

Risk (original estimate) <lE-12 1.2E-12 <1.0E-10 3.8E-09 

4.3.3 Effects on Stockpile Storage Risk 

It was shown in Section 4.1.2.2 that the fatality risks of continued storage at the UMCDF 
are greater than those of processing when put on common terms (i.e., on a per-year-of
activity basis). In fact, for the public individual acute fatality risk measure, the risk of 
continued storage exceeds that associated with processing by a factor of90 (see Table 4-3). 
This implies that any processing delays that result in extension of the stockpile storage period 
are very undesirable. For example, a delay of only 13 days at the beginning of processing 
:would produce an individual public fatality risk increase equal to the total risk of 3.3 years of 
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processing (the planned operating life of the facility). The following paragraphs identify ways 
in which the PFS could result in delays in disposal processing. 

The PFS is expected to increase facility downtime due to the presence of extra system 
components that must be repaired and maintained. This increased downtime translates into a 
delay in agent processing and, hence, an increase in the stockpile storage duration. Fault tree 
models have been constructed to estimate the magnitude of this increase. The results indicate 
that a 229-hour (10-day) extension to the 3.3-year operational period can be expected. The 
mean individual public acute fatality risk (2-5 km ring) from storage during baseline 
processing is 4.6E-06, or an average value of 1.4E-06 per year over the facility life. Using this 
value, the 229-hour delay translates into a mean individual public acute fatality risk (2-5 km 
ring) of 3.6E-08. For comparison, the corresponding risk for 3.3 years of processing is 
1.2E-07. Therefore, the predicted risk increase due to processing delays caused by the PFS is 
equal to approximately 30 percent of the total risk from processing without the PFS. The net 
effect on cancer risk would be less pronounced, since the cancer risks for processing and 
storage are similar (see Table 4-3). 

The disposal process could also be delayed as a result of the RCRA modification process 
or possible public backlash associated with a proposed change to remove the PFS. Any delay 
in the disposal process will result in increased storage time and therefore increase risk. As 
identified above, a delay of 13 days adds risk that is equivalent to the total individual public 
acute fatality risk of processing. 

In addition, if a stack release were to occur on a system design that did not include the 
PFS which could have been prevented by the PFS, the process could be shutdown for a 
considerable period of time. As discussed in paragraph 4.3.2.1, the frequency of the most 
frequent PAS release was 8. 9E-06 per hour of operation, or an average probability of 
0.09 over the operational life of the facility. 

4.3.4 Effects on Hazardous Waste Disposal 

The PFS will result in solid waste streams not present in the baseline process, namely 
spent carbon, HEPA filters, and prefilter material from the PFS. A preliminary analysis of the 
amount of waste generated from the PFS indicated that there would be a 0.2 percent increase 
in hazardous waste produced, relative to the baseline process (Army, 1994). That analysis 
assumed that the spent filter material would be incinerated onsite and that the remaining ash 
(uncontaminated) would be disposed of offsite. At the present time, the actual method for 
disposing of contaminated carbon has not been determined. If no on-site treatment of the 
spent filter material were to take place, then this waste stream would be composed of solid 
filter material, rather than ash, containing scrubbed combustion products. 

As reported in the Alternative Demilitarization Technology Report for Congress 
(Army, 1994), it is considered likely that if the PPS-generated wastes are not incinerated, they 
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would need to be disposed of in a RCRA hazardous waste landfill, due primarily to the 
presence of metals collected during the filtration process. It is possible that only the HEP A 
filters and the prefilters would be sufficiently contaminated; however, this would have to be 
determined by actual testing of spent filter material. If some type of process upset were to 
occur such that chemical agent reached these filters, agent contamination could be a problem 
as well.· Agent-contaminated filters would need to be disposed of similarly to those for the 
HV AC filtration system. 

The waste disposal process itself has associated risks. Because the proposed PFS filters 
act to concentrate combustion products from the incineration process (as well as any 
accidental agent releases), the potential exists for (1) accidents that could occur during 
changeout and temporary on-site storage of the spent filters, (2) accidents that could occur 
during on-site disposal, if such disposal takes place, and (3) accidents that could occur during 
transportation to an off-site disposal location, if off-site disposal is implemented. These 
accidents could expose workers and the public to concentrated contaminant releases. 

4.3.4.1 PFS-Related Solid Waste 
To evaluate the potential risks associated with PPS-related solid waste disposal, 

quantitative estimates of the volume of solid waste that would be generated at the UMCDF 
have been made. These estimates update the material presented in a pr«vious report 
(Appendix E, Section 3.2.3 of Army, 1994), but on a site-specific basis for the UMCDF. The 
new analysis used the latest information on (1) stack release rates for the various 
contaminants of concern and (2) HEPA and carbon filter efficiency in removing these 
contaminants in order to determine the quantity of solid waste that is likely to be generated. 
The time between HEPA filter changeouts is estimated to be approximately 100 hours, based 
on the HEPA capacity and particulate loading rates. Carbon changeout is assumed required : 
prior to commencing a new agent campaign and at the end of the facility operating period. 
The results are summarized in Table 4-16, where the PFS is shown to cause a 1.6 percent 
increase in the total volume of waste from the facility. 

4.3.4.2 Solid Waste Disposal Process 
The waste streams from the PFS fall into two categories: (1) spent HEPA filters and 

prefilters that contain particulate and (2) spent carbon that contains adsorbed gaseous 
pollutants and, potentially, small quantities of chemical agent. Process Operational Diagrams 
(PODs) showing the steps involved in the agent disposal process and the possible accident 
initiators that could occur at each step have been utilized successfully in the baseline QRAs. 
Similar diagrams were developed for the assumed PFS spent carbon disposal HEP Nprefilter 
disposal processes (SAIC, 1997). Textual descriptions of the waste disposal processes 
modeled in the PODs are provided on the next page. 
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Table 4-16. Comparison of Baseline and PFS-Related Solid Wastes Generated 
Over the Operational Life of the UM CDF 

Baseline Waste (tons) 

PFS Waste (tons)* 

Front-End Filter Particulate 

Spent Carbon 

18,300 

25 

270 

* HEPNprefilter changeout every JOO operating hours; carbon changeout prior to commencing a new 
agent campaign and at the end of the facility operational period (total of six changeouts). 

• Spent Carbon Disposal. When carbon changeout is required, the spent carbon from the 
filter units is discharged into approximately sixty-eight 55-gallon drums per unit. The 
drums are monitored to ensure that the filter material is not agent-contaminated. If the 
material is agent-contaminated, then it is disposed of in the same manner as the HV AC 
carbon filters. Uncontaminated drums are transported by forklift. to waiting flatbed 
trucks and are subsequently moved to a temporary onsite storage location (possibly a 
vacant or partially occupied igloo). Once at the storage location, the drums are taken 
by forklift into the structure, where they may be stored for less than 90 days, and 
transported to a RCRA-approved landfill. 

• HEPA and Prefilter Disposal. When HEPA/prefilter changeout is required, the filters 
are removed and overpacked with protective plastic bags. The bags are placed in 
containers and are monitored to ensure that the filter material is not agent
contarninated. If agent contamination is detected, then the material is disposed of in the 
same manner as the HVAC carbon filters. Uncontaminated material is transported by 
forklift to waiting flatbed trucks and is subsequently moved to a temporary onsite 
storage location (possibly a vacant igloo). Once at the storage location, the containers 
are taken by forklift into the structure, where they may be stored for less than 90 days, 
and transported to a RCRA-approved landfill. 

4.3.4.3 Risk Evaluation Process 
There are a number of points within the disposal process at which a release from the filter 

material could take place. An accident during the initial changeout activities is one possibility. 
A fire within the temporary storage facility could burn the combustible carbon, potentially 
releasing concentrated contaminants to the atmosphere. Such a fire could happen as the result 
of an external event, such as an aircraft crash or a lightning strike, or it could be initiated by 
other causes including faulty electrical wiring. If it is decided to dispose spent filter material 
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offsite, accidents during the transportation to a disposal location also have the potential to 
release concentrated contaminants. These accidents could expose members of the public other 
than those near the site to such releases, depending on the transportation route and the 
location of the landfill. However, because the hazardous material is adsorbed onto the carbon, 
an energetic event, such as a fire or an explosion, would be necessary to cause a substantial 
release. 

The PODs described in Section 4.3.4.2 were used to identify the various steps in the 
process where an accident could lead to a release. To assess the relative risks associated with 
each release scenario, the System Safety Risk Assessment (SSRA) methodology from the 
PMCD System Safety Management Plan (SSMP) (Army, 1998) has been employed. In this 
approach, each initiator is assigned a frequency category (A [frequent] through F [rare]) and a 
hazard severity category (I [catastrophic] through IV [negligible]), depending on the 
frequency of occurrence and the severity of the consequences. These two categories are then 
combined to yield a risk assessment code (RAC) between 1 and 4. A RAC of 4 indicates a 
negligible risk, and a RAC of 3 is generally considered acceptable (with controls). To aid in 
the assignment of the frequency category, information from the UMCDF QRA (SAIC, 1996a) 
concerning similar activities was utilized. Additional details regarding the SSRA methodology 
are provided in the SSMP (Army, 1996b). 

There are several reasons why the SSRA methodology (rather than a QRA-type approach) 
was used to evaluate the risk from PPS-related solid waste disposal. First, there is no 
analogous risk calculated in the UMCDF baseline QRA to compare with. Second, the health 
consequences from agent and non-agent exposures during disposal process accidents are 
difficult to quantify with accuracy. Unlike the Gaussian plume downwind transport modeling 
performed for the QRA, many of the potential exposures in the disposal process occur as a : 
result of limited localized releases (e.g., brushing against contaminated material or inhaling 
contaminated carbon particulate). 

In the PFS solid waste disposal risk analysis discussed in this section, both agent and 
non-agent releases were considered, as were health effects to both the public and the workers. 
(This is in contrast to the other QRA analyses described earlier which consider only agent 
releases.) Because the solid waste analysis is quite different, some general comments on the 
potential for public/worker exposures are offered. The HEPA filters and prefilters capture 
contaminants in particulate form, primarily by impaction and direct interception for larger 
particles (> 1 µm) and by diffusion and electrostatic attraction for smaller ones ( < 1 µm). The 
carbon filters capture gaseous contaminants by adsorption. In both cases, the collected 
material is physically retained by the filter, and some external initiator is required to cause a 
release. Possible initiators include impact (e.g., dropping or jarring the filters), elevated 
temperature ( desorbing the adsorbed substances), or fire. 

Impacts involving the filter material could potentially release some of the collected 
substances, especially for the HEPA filters and prefilters. However, the amount of material 
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released from such impacts is expected to be small. A U.S. Department of Energy (DOE) 
report (DOE, 1994), conservatively estimates that 0.05 percent of the HEPA contents could 
be released. These small releases are judged to have no potential for causing offsite health 
effects (hazard severity category IV for the public). Workers in the vicinity are expected to be 
wearing appropriate Personal Protective Equipment (PPE), and the possibility of exposure 
will be minimal. If the PPE fails, Hazard Severity Category I is applied if agent is present; 
Category Ill is applied if agent is not present. 

Elevated temperature could lead to the release of trapped materials, but the operating 
temperature of the PFS gas stream is 160°F, so the temperature would need to be above this 
value. If the filter material is placed in the direct sun for an extended period, heating to above 
160°F is possible. The release from such events is judged to be small, and they are considered 
to have no potential for causing offsite health effects (Hazard Severity Category IV for the 
public). Workers in the vicinity are again expected to be wearing appropriate PPE. If the PPE 
fails, Hazard Severity Category I is applied if agent is present; Category III is applied if agent 
is not present. 

Fires involving the filter material are considered the only credible mechanism for releasing 
a significant amount of contaminants to the environment. The fire itself will act to destroy 
many of the captured substances, and in the UMCDF baseline QRA (SAIC, 1996a), release 
fractions between 2.5 percent and 10 percent were used for the release of adsorbed chemical 
agent from carbon. If a fire involving the filter material were to occur, both onsite and offsite 
health effects are possible. Hazard Severity Category I is conservatively applied for the 
workers. Due to the distances involved, the potential hazard severity is much less for the 
public, and Category III is assigned. 

4.3.4.4 Risk Results 

Using the SSRA methodology, RACs were assigned to each of the accident scenarios 
identified in the PODs. These RACs are shown in Table 4-17 for the public and Table 4-18 for 
the worker. 

Based on these results, it is concluded that the risk impact of the disposal of solid waste 
from the proposed PFS is not significant. Using the SSRA RAC methodology, all accident 
sequences were assigned worker and public RACs of either 4 (negligible risk) or 3 (acceptable 
with administrative controls). 

The current analysis assumes that the uncontaminated spent filter material will be 
transported offsite for ultimate disposal. If, instead, the waste was treated onsite in the DUN, 
the volume of additional waste would be reduced. The offsite transportation would be 
replaced by additional onsite transportation and handling activities. These activities are not 
expected to result in a risk increase over the offsite transportation case, and the conclusions 
above are expected to remain valid. 
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4.4 Risk to Workers 
One aspect of worker risk, namely that associated with the disposal of PFS-related solid 

wastes, has already been discussed in Section 4.3.4. In that section, it was concluded that the 
PFS would not create a significant worker risk from waste disposal accidents. Workers can 
also be affected by the accidents described in Sections 4.2, 4.3.1, and 4.3.2. This section 
addresses those impacts. 

Table 4-17. Public Risk Results for PFS-Related Waste Disposal 

Estimated Hazard Hazard 

Scenario Frequency Frequency Severity RAC 
(per year) Category Category 

Release During Discharge 2.9E-01 A IV 3 

Agent on Filters; Monitoring Fails 3.0E-06 E IV 4 

Impact/Drop During Forklift 5.SE-01 A IV 3 
Operations 

Release During Onsite l.SE-07 F .III 4 
Transportation with Fire 

Release During Onsite l. IE-05 E IV 4 
Transportation without Fire 

Release During Offsite 3.7E-05 E JII 3 
Transportation with Fire 

Release During Offsite 2.3E-03 c IV 4 
Transportation without Fire 

Earthquake with Fire s; 2E-06 E III 3 

Earthquake without Fire s; 2E-04 D IV 4 

Tornado s; 5E-08 F n/a 4 

Fire < lE-03 D III 3 

Aircraft Crash s; IE-07 F III 4 

n/a: not assessed; in this case, the consequences of a tornado release are very uncertain, but all frequency 
category F sequences are assigned a RAC of 4, so an assessment of the consequences was not necessary. 
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Table 4-18. Worker Risk Results for PFS-Related Waste Disposal 

Estimated Hazard Hazard 

Scenario* Frequency* Frequency Severity 
RAC 

(per year) Category Category 

Release During Discharge 8.7E-04 D III 3 

Agent on Filters; Monitoring 9.lE-09 F I 4 
Fails; Workers Exposed 

Impact/Drop During Forklift l.7E-03 c III 3 
Operations 

Release During Onsite l.SE-08 F I 4 
Transportation with Fire 

Release During Onsite l.lE-06 E III 3 
Transportation without Fire 

Release During Offsite 3.7E-06 E I 3 
Transportation with Fire 

Release During Offsite 2.3E-04 D III 3 
Transportation without Fire 

Earthquake with Fire ::; 6E-09 F I 4 

Earthquake without Fire ::; 6E-07 F III 4 

Tornado ::; SE-08 F nla 4 

Fire < 3E-06 E I 3 

Aircraft Crash ~ lE-07 F I 4 

* Note that the scenario frequency in many cases includes the conditional probability of worker exposure 
given a release (i.e., the probability of PPE failure). 

n/a: not assessed (see Table 4-17). 

The UMCDF Phase 1 QRA (SAIC, 1996a) does not include an assessment of the risk to 
workers from accidental agent releases during processing, whereas the TOCDF Phase 2 QRA 
(which is used as a model for this section) does include such an assessment (SAIC, 1996b). 
The UMCDF Phase 2 QRA will include worker risk. The TOCDF QRA divides the site 
workforce into two groups: 

• Disposal-related workers (DRWs)-persons who work within the TOCDF or the 
Area 10 (storage yard) security fences, or in offices just outside those fences; 
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• Other site workers (OSWs)-all other persons within the depot boundary (exclusive of 
the DRWs). 

Consequences are evaluated separately for each group and are then combined to yield the 
total worker risk. The primary reason for this division is that DRWs can be affected "directly" 
by accidents, whereas OSWs can be affected only if downwind transport of agent exposure 
does not "involve" significant outdoor downwind transport (e.g., splashing from a ruptured 
munition, airborne transport within a small room, dissemination by a nearby munition 
detonation, etc.). "Indirect effects" are those resulting from downwind agent transport to 
either DRWs or OSWs. DRWs can also be exposed to chemical agent from accidents during 
maintenance. The total worker risk is calculated as follows: 

Total Worker Risk= DRW Direct Effect Risk + DRW Indirect Effect Risk 
+ DRW Maintenance Risk + OSW Indirect Effect Risk 

The results of the TOCDF baseline QRA indicate that the total worker risk is dominated 
by DRW maintenance and DRW direct effects. Downwind transport of accidental releases to 
OSWs contributes much less than 1 percent to the total worker risk. The mean worker risks 
from processing in the TOCDF baseline QRA are summarized in Table' 4-19 (SAIC, 1996b). 

The accident sequences that dominate the worker risks in the TOCDF baseline QRA are 
shown in Table 4-20 (SAIC, 1996b). As with public risk, the dominant contributors are 
sequences that would not be influenced by the PFS. The single exception is MPFAGVP 
(agent vapor explosion in the MPF), which accounts for approximately 3 percent of the total 
worker fatality risk. 

Table 4-19. Mean Worker Risks from Processing in the TOCDF Baseline QRA 

Risk Category 

Individual Worker Fatality Risk 

Societal Worker Fatality Risk 

Risk Value 
(per year of processing) 

5.7E-05 

1.SE-02 
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Table 4-20. Dominant Worker Acute Fatality Risk Contributors 
for Processing at the TOCDF 

Scenario 

Accidents During Maintenance 

Earthquakes 

Handling Accidents 

MPFAGVP 

Munition Accidentally Sent to MPF 

Other 

Percent of Total 
Worker Risk 

44 

36 

6 

3 

3 

8 

The results of the TOCDF baseline QRA indicate that the total worker risk is dominated 
· by DRW maintenance and DRW direct effects. The same maintenance activities will be 

required at TOCDF and UMCDF, so the maintenance risk will be much the same. In addition, 
the DRW direct effects risk depends primarily upon the number of workers in the immediate 
vicinity of an accident, rather than on downwind agent transport. This, too, will be relatively 
site-independent. The mix of munitions at the two sites is comparable; therefore the same 
types of processing and handling accidents are possible. This implies that the impact of the 
PFS on worker risk at the TOCDF can be used as a reasonable guide to qualltatively evaluate 
the corresponding impact at the UMCDF. 

The worker risk results from the TOCDF PFS QRA are shown in Table 4-21. These 
results indicate that the PFS will not result in a decrease of the risk to workers from accidental 
agent releases. Instead, an 8 percent increase in the worker acute fatality risk is predicted for 
the TOCDF. This is due primarily to the potential increased frequency of agent vapor 
explosions in the MPF due to loss of ID caused by filter plugging and inadvertent damper 
closure within the PFS. The resultant potential explosion can cause worker fatalities if 
personnel are nearby. It is judged that a similar impact on worker risk would be calculated for 
the UMCDF. Based on the risk values presented in Table 4-22, the increase in worker fatality 
risk due to increased frequency of existing accidents is 2.5E-05 over 3.3 years of UMCDF 
operation. This translates to a 13 percent increase in the worker fatality risk for the UMCDF. 
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Table 4-21. Worker Risk Impact of the PFS in the TOCDF QRA 
(Individual Acute Fatality Risk) 

Description 

Risk of PAS Releases with the PFS 

Risk of PAS Releases without the PFS 

Risk of PAS Upsets with the PFS 

Risk of PAS Upsets without the PFS 

Risk of New PFS Accidents 

* Based on Campaigns 6-13 only ( 4.3 years) 

4.5 Uncertainty in Risk 

Worker Risk 
(over facility life) 

O* 

3.4E-09* 

3.3E-05* 

1.lE-05* 

1.4E-09* 

The baseline UMCDF Phase 1 QRA does not include an assessment of the uncertainties in 
the calculated risks. That is, the results are point estimate values-single predictions that are 
intended to represent best estimates of the true risks. In contrast, the QRA for the TOCDF is 
a Phase 2 assessment that includes a detailed estimate of the uncertainties in the risks 
(SAIC, 1996b). The UMCDF Phase 2 QRA will include an uncertainty analysis. In this 
section, the TOCDF baseline QRA uncertainty analysis results are used to qualitatively 
evaluate the potential implications of uncertainty on the UMCDF PFS QRA. 

4.5.1 Baseline Accidents 

Table 4-22 presents a comparison of the mean public societal acute fatality risks at 
TOCDF and UMCDF for (1) the accident sequence groups affected by the PFS and (2) all 
processing accidents. One can see that the risks are slightly higher for the TOCDF and that, 
for both sites, the affected sequences are not significant contributors to the processing risk. 
This is a reasonable indicator that, at least on a general scale, the impact of the uncertainty 
will be similar for the two sites for these accidents. 
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Table 4-22. Comparison of Mean Public Societal Acute Fatality Risk 
in the Baseline TOCDF and UMCDF QRAs 

Accidents 

PAS Releases 

MPFAGVP 

MPFARDL 

MPFNGAS 

DFSNGAS 

Public Societal Acute Fatality Risk (over facility life) 

TOCDF 

0.0 

< lE-10 

1.9E-10 

< lE-10 

3.3E-10 

UMCDF 

0 

< lE-10 

< lE-10 

0 

4.0E-10 

Table 4-23 shows a comparison similar to that in Table 4-22, but this time the risk 
measure is public societal cancers. Again, the risks are slightly higher at the TOCDF, and the 
relative contributions of the accidents affected by the PFS are similar for both sites. One of 
these accidents, MPFAGVP, does contribute to the cancer risk from processing, and this 

Table 4-23. Comparison of Mean Public Societal Cancer Risk 
in the Baseline TOCDF and UMCDF QRAs 

Public Societal Cancer Risk (over facility life) 

Accidents TOCDF UMCDF 

PAS Releases 1.0E-10 < lE-10 

MPFAGVP 3.9E-10 9.6E-10 

MPFARDL < lE-10 < lE-10 

MPFNGAS < lE-10 1.3E-10 

DFSNGAS < lE-10 0 
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contribution is more pronounced at the UMCDF than the TOCDF. Overall, it is again judged 
that the uncertainty results at TOCDF can be used to qualitatively estimate the impact of 
uncertainty on the UMCDF PFS QRA. 

Table 4-24 shows the distributions on public societal acute fatality risk for (I) the accident 
sequence groups affected by the PFS and (2) all processing accidents. These results are from 
the TOCDF baseline QRA without the PFS. Looking at the 5th and 95th percentile 
information, it is observed that the 95th percentile values for the five groups of sequences 
affected by the PFS are over four orders of magnitude less than the 5th percentile processing 
risk value (these values are shaded in the table). As described in Section 4.3.1, the PFS would 
shift the means of the four negatively affected sequences up by far less than one order of 
magnitude (this is true for both the UMCDF and the TOCDF), and no significant broadening 
of the distributions would be expected. The impact of the PFS on societal risk, if any, should 
be less than the uncertainty associated with processing risk. Therefore, the conclusion that the 
impact of the PFS on societal fatality risk would be insignificant at the TOCDF is confirmed 
when uncertainty in the risk estimate is considered. The similarity in the relative risks shown in 
Table 4-22 suggests that this would be the case at the UMCDF as well. 

Table 4-25 presents information similar to Table 4-24, this time for societal cancer risk. In 
this case, the 95th percentile values for the groups of sequences affectc;d by the PFS are also 
below the 5th percentile processing risk value (the values are shaded iii the table). The 
sequence group with the highest 95th percentile (MPFAGVP; l .3E-09), is still a factor of four 
lower than the processing 5th percentile (5.3E-09). This confirms the conclusion that, at the 
TOCDF, the impact of the PFS on societal public cancer risk is not significant. From 

Table 4-24. Comparison of Distributions on Public Societal Acute Fatality Risk 
in the TOCDF Baseline QRA 

Accidents 

All Processing 

PAS Releases 

MPFAGVP 

MPFARDL 

MPFNGAS 

DFSNGAS 

Public Societal Acute Fatality Risk 
(7.1 years of operation) 

Mean 5th 95'h Percentile 

l.3E-4 

0.0 

< lE-10 

l.9E-10 

< lE-10 

3.3E-10 

4-33 

Percentile 

0.0 

0.0 

0.0 

0.0 

< lE-10 
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Table 4-25. Comparison of Distributions on Public Societal Cancer Risk in 
the TOCDF Baseline QRA 

Accidents 

All Processing 

PAS Releases 

MPFAGVP 

MPFARDL 

MPFNGAS 

DFSNGAS 

Mean 

2.3E-08 

l.OE-10 

3.9E-10 

< lE-10 

< lE-10 

< lE-10 

Public Societal Cancer Risk 
(over facility life) 

5th Percentile 95th Percentile 

---<!~( """09· cr.m 
~~~'~ < lE-10 

< lE-10 

< lE-10 

< lE-10 

< lE-10 

5.4E-08 

Table 4-23, it can be seen that the contribution of MPFAGVP to this risk is more pronounced 
at the UMCDF than at the TOCDF (7 percent versus under 2 percent). Even so, it is judged 
that consideration of uncertainty would not alter the conclusions about the effects of the PFS 
on accidents already modeled in the UMCDF baseline QRA-namely, that the impact on 
societal cancer risk would be small. 

4.5.2 New PFS Accidents 

In the TOCDF PFS QRA, the public acute fatality risks associated with releases from the 
PFS were identically zero. This means that even with the probabilistic treatment of weather in 
the QRA, the doses to all individuals in the surrounding population were below the no-deaths 
threshold in all uncertainty runs. Therefore, within the uncertainty analysis framework used in 
the TOCDF baseline QRA, these new sequences would have no impact at all on the public 
acute fatality risk distribution for processing. This would also be the .case at the UMCDF, 
where the mean public acute fatality risks associated with releases from the PFS were also 
identically zero. 

At the TOCDF, the public cancer risks due to releases from the PFS were less than lE-10 
over the facility life, and Table 4-26 presents the distributions on this risk measure for (1) the 
new PFS accident sequences, and (2) all baseline processing accidents at the TOCDF. The 
95•h percentile values for the six new sequences are all below lE-10, so the impact of these 
sequences is again seen to be insignificant. This should also be the case at the UMCDF 
because the corresponding mean risks from such sequences were also below lE-10. 
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Table 4-26. Distributions or, 
Accidental Agent Releases from the p, 

Accidents 

All Processing 

Large Aircraft Crash w/fire 

Medium Aircraft Crash w/fire 

Small Aircraft Crash w /fire 

Carbon Filter Fire 

Filter Desorption - High 
Humidity 

Filter Desorption - High 
Temperature 

Mean 

2.3E-08 

< lE-10 

< lE-10 

< lE-10 

< lE-10 

0.0 

< lE-10 

4.5.3 Limitations in the TOCDF Uncertainty Analysis 

\ 

<. 
0.l 

< lE-10 

The uncertainty methodology employed in the TOCDF baseline QRA is a st~ 
process involving sophisticated Monte Carlo sampling procedures. Uncertainties it 
accident initiator occurrence frequencies, the conditional probabilities of successive , 
and the quantities of agent potentially released in accidents are considered. Neverthele. 
some sources of uncertainty are not treated, including uncertainty in the parameters affe,. 
the downwind transport of agent and in the dose/response behavior of the population. Tlic:. 
evaluation of uncertainty regarding the effects of the PFS is, therefore, made within the 
existing QRA uncertainty analysis framework and carries with it the same limitations 
(SAIC, 1996b). 

4.5.4 Conclusions 

Based on the TOCDF uncertainty analysis and on similarities between the TOCDF and 
UMCDF baseline QRA results, it is likely that conclusions regarding the impact of the PFS on 
public acute fatality risk at the UMCDF would remain unchanged. 

4.6 Summary of PFS Impacts on Accident Risk 
Based on the analyses presented in this section, the only change in QRA risk associated 

with the PFS is the potential for a delay in munition disposal. A delay in disposal translates to 
an increase in the munition storage period and consequently an increase in risk. Disposal could 
be delayed as a result of increased furnace/PAS system unavailability due to the PFS. It could 
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also be delayed by the RCRA permit process associated with a change to remove the PFS. 
Furthermore, the process could be stopped and disposal could be delayed if a stack release 
were to occur on a system design that did not include the PFS. 

Even though this evaluation was based on a preliminary design of the PFS, no change in 
the overall conclusion would be expected from changes to the PFS design. Small changes in 
risk may result from design refinements; however, the results show that operation of the PFS 
has almost no impact on risk. Consequently, the overall conclusion would not be expected to 
change. 

In addition, the uncertainty analysis described in Section 4.5 (based on that done at the 
TOCDF) shows that it is likely that conclusions regarding the impact of the PFS on public 
acute fatality risk at the UMCDF would remain unchanged .. 
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Section 5 

Evaluation of Other Factors 

Information presented in Sections 3 and 4 shows that the proposed change to remove the 
PFS at the UMCDF meets regulatory requirements and has an insignificant impact on public
and worker-safety objectives. The PFS costs of construction, operations and maintenance, as 
well as its impact on the overall schedule for destroying the munitions stockpiled at Umatilla, 
also need to be considered in providing the overall framework for the Army's decision on the 
PFS. Furthermore, the implications of the results of the human health and safety risk 
assessments presented in Sections 3 and 4 need to be examined from the context of risk 
management in order to assist the Army in making the most appropriate judgment with 
respect to the value of the PFS. This section addresses each of the above factors. 

5.1 Schedule Analysis 
The schedule for destruction of the stockpile at the UMCDF could be affected no matter 

which decision is finally made on the PFS installation, for the following reasons: 

• If the PFS is installed as is currently planned, there would be no permit-related delays 
because the PFS is already included in the RCRA-permitted design. However, as 
discussed in Section 4, the PFS unavailability causes a small delay in the overall 
disposal of the stockpile. 

• If the PFS is removed from the current design, there could be schedule delays related 
to approving the RCRA permit modification. 

In the present situation, the operational impact of implementing the PFS, due to 
downtime, has been estimated at 10 days over the life of the facility (Section 4.3.3). In 
addition, there is added schedule risk associated with systemization of the PFS into the 
UMCDF. Integration of the PFS into the systemization schedule will not be done until late in 
the second quarter of fiscal year 1999. While no impact on schedule as a result of this has 
been identified as yet, there remains the risk that systemization may indeed lead to some 
schedule slippage. 

Removal of the PFS from the design of the UMCDF would mean that there would be no 
operational impact due to the PFS, but there is potentially large uncertainty in the disposal 
schedule depending on the RCRA permit modification process. This uncertainty depends 
largely on how long it would take to obtain the necessary RCRA permit modification and 
whether a consensus for removing the PFS emerges during the public review process (which 
is part of the CMP). This schedule risk is difficult to quantify, but should such a delay occur, 
the UMCDF project would likely be delayed by possibly much more than the estimated 
10-day delay associated with PFS unavailability. Furthermore, as discussed in Section 4, a 
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delay in destroying the munitions stockpile extends storage risk. Based on the QRA, the 
individual risk from continued storage is about 2 orders of magnitude greater than the risk 
from munition processing operations (i.e., 3.3E-06 for continued storage vs. 3.6E-08 from 
processing). The impact of the uncertainty in the length of schedule delay has implications on 
the overall program that the Army must address in making a decision on this proposed 
change. 

5.2 Cost Analysis 
A limited cost analysis was performed for this study. Costs associated with the PFS are 

compared with those associated with removing the PFS taking into consideration the status of 
UMCDF construction as of August 1998. 

5.2. l PFS Costs 

Costs associated with implementing the PFS at the UMCDF are presented in Table 5-1 
and include the following: 

• Capital and operating costs 

• Additional facility operating and stockpile storage costs associated with any 
destruction schedule delay 

Capital and operating costs for the PFS at the UMCDF have been estimated at between 
$60 and $70 million (Hopkins, 1998). This range is based on bid prices received for 
construction of similar units at the TOCDF and adjusted for several factors (the design has 
been modified since those bids were received, and the PFS at the UMCDF would be installed 
as the facility is built, which is less expensive than adding it later, as would be the case at the 
TOCDF). 

Facility operating costs have been estimated at $250,000 per day, and stockpile storage 
costs at Umatilla have been estimated at $27 ,000 per day. Therefore, there is a cost associated 
with the PFS that amounts to $277 ,000 for every day that the PFS causes the destruction 
schedule to slip. The PFS is estimated to delay the schedule by 10 days, so the cost associated 
with this slippage is about $3 million. 

Therefore, the total cost of implementing the PFS at the UMCDF is in the range of $63 to 
$73 million. 
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Table 5-1. Costs of the PFS at the UMCDF* 

Type of Cost 

Capital and Operating 

Schedule delay 

Total 

* Source: Hopkins, 1998 

5.2.2 Costs Associated with Removing the PFS 

Amount ($M) 

60 to 70 

3 

63 to 73 

Several factors contribute to the total cost of removing the PFS. Because construction of 
the UMCDF is already well underway, the equipment cost of about $10 million will not be 
fully recovered. The unrecovered portion of the equipment cost is estimated as follows. 
Assuming that the equipment has an economic life of 10 years, and that since it has been 
procured, the Army stands to lose 1110 of the equipment cost or $1 million. 

There will be resources spent on the system redesign effort. For example, new drawings 
will be prepared on where remaining equipment will be located now that the PFS units are 
gone and what will be done with the area of the building originally housing the PFS units. In 
addition, the change will have to undergo a formal engineering change process 
(e.g., engineering and design configuration review, safety and environmental review, etc.). 
Furthermore, a permit modification application, including the necessary documentation 
providing the basis for the modification, will have to be prepared, reviewed and processed.: 
Table 5-2 provides a summary of the major costs associated with removing the PFS. 

5.2.3 Conclusions 

By comparing the total PFS cost of $63 million to $73 million with the cost associated 
with removing the PFS of about $52 million to $102 million, it is clear that removing the PFS 
at the UMCDF could lead to a cost saving of as much as $21 million ($73M minus $52M) but 
could also increase total UMCDF cost by as much as $39 million ($102M minus $63M). The 
largest uncertainty associated with the cost estimate is the schedule delay in obtaining a 
RCRA permit modification. 
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Table 5-2. Costs Associated with Removing the PFS 

Type of Cost 

Unrecovered equipment cost 
(assume total cost = $ lOM) 

System redesign and review 
(assume 500 to 600 labor hours at $100/hr) 

Engineering change proposal activities 
(assume 300 to 400 labor hours at $100/hr) 

RCRA permit modification application 
activities (500 to 600 labor hours at 

$100/hr) 

State permit review (including public 
hearing) 

Stockpile storage costs (assuming 6 months 
to 1 year schedule delay) 

Total Cost 

Amount($) 

1,000,000 

50,000 - 60,000 

30,000 - 40,000 

50,000 - 60,000 

10,000 

50.5-101 M 

$52M-$102M 

5.3 Interpretation and Implications of the Risk Results 
In Sections 3 and 4, the estimated risk results are presented as values that lie within a 

range or continuum. The portion of the risk continuum of greatest interest starts at a value of 
one and decreases to the limits of applicable methods to estimate a lower bound value. A 
value of one, referred to as 'unity' means there is a 100 percent (1 in 1) chance that the 
consequence being evaluated will occur. Although the consequence being evaluated always 
remains the same, as the chance of occurrence decreases, so does the risk. 

At some !eve~ the chance of occurrence becomes so small that the value judgment of the 
estimated risk changes from unacceptable to acceptable. Each entity at risk is considered a 
stakeholder in the process of determining the acceptability of the estimated risk. This does not 
mean that all stakeholders view a given level of estimated risk as either acceptable or 
unacceptable. An important example to illustrate this point is the measure of acceptable risk 
for the consequence of an increased incidence of cancer related to the UMCDF (as presented 
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in Section 3). The ODEQ's approved risk threshold is 1in100,000 (lE-05) chance of 
occurrence. This is the primary criterion for increased cancer incidence in this valuation. The 
U.S. EPA concurs with this general level of acceptability but expresses its level of 
acceptability as a range between 1in10,000 to 1in1,000,000 (lE-04 to lE-06). Any 
estimated risks below a 1 in 1,000,000 (lE-06) chance are generally viewed by regulators as 
acceptable. 

Interpreting the meaning of these estimated risk values requires both an understanding of 
their magnitude relative to decision making thresholds (i.e., risk management) and an 
appreciation of the level of protectiveness incorporated in the models used to produce the 
estimates. For risks that are well understood it is generally possible to make fairly accurate 
estimations without substantially over- or under-estimating the results relative to reality. 
Estimating risks that are less well understood requires increasingly complex models to 
quantify, and the likelihood of over or under-estimating the result increases. When issues of 
human health, safety, the environment and significant economics are involved, the prudent 
approach requires that the model input values used to calculate risk result in estimations that 
are protective of the risk bearing entity (i.e., the public). 

This protective approach produces results that are generally considered to be 
representative of high or possibly over-estimates of the actual risks. Fo,r the estimation of 
chronic human health risks in this report, the screening methods used were of such a nature. 
As can be seen, there is an intentional effort to estimate on the high side for the sake of 
protectiveness. This allows decisions to be made that are not dependent on knowing what the 
actual risks are but that whatever they might be they are very likely to be below the estimated 
risk value. How far the actual risks are below the estimated risks depends on how 
conservative (or protective) the model input values are and how many of these conservatiye 
inputs are entered into the model. The incorporation of these incremental 'safety factors' 
increases the magnitude of the estimated risks above the actual risk value that would be 
calculated if the risk assessor knew an exact value for each input. 

This is the case for the PFS at the UMCDF. Section 3 has shown that, by using protective 
methods, estimated risks associated with operation of the UMCDF, either with or without the 
PFS, are well below the risk threshold established by the ODEQ. And, due to the level of 
protectiveness or conservatism associated with risk estimates as small as these, actual risks are 
likely to be significantly below estimated values. 

The Army can utilize these results in a manner that applies risk management principles to 
make the most appropriate judgement with respect to implementation of the PFS. Sections 3 
and 4 indicated that there is little technical value in including the PFS. However, due to the 
schedule uncertainties associated with an attempt to remove the PFS (Section 5.1), the Army 
may determine that overall risk may be adversely impacted, thus warranting continued 
inclusion of the PFS in the design of the UMCDF. 
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Section 6 

Summary and Conclusions 

6.1 HRA Results 
Based on the results presented in Section 3, the established configuration for the UMCDF 

(with the PFS) achieves the state-approved thresholds for excess lifetime cancer risk and other 
health effects for all receptors (subsistence farmer, subsistence fisher, adult resident, and child 
resident). For example, the excess lifetime cancer risk for the subsistence farmer is 3.6E-06 
(or about 4 in a million chance that a farmer living near the facility will contract cancer), as 
compared to the threshold value of lE-05 (or 10 in a million chance that an individual living 
or working near the facility will contract cancer). The removal of the PFS does not change 
this conclusion. 

Similarly, the removal of the PFS will not change the overall ecological risk assessment 
results. The facility operating without the PFS will still achieve the state-approved ecological 
risk thresholds. 

6.2 HHRA Sensitivity Analysis 
The comparative analysis using HHRA assumptions that more accurately reflect program 

conditions focused only on the receptor that has the greatest calculated risk. For the UMCDF, 
this is the subsistence farmer. Whatever insights are gained in the analysis of the risk to this 
receptor generally would also apply to the other receptors. The results indicate that, for the 
UMCDF subsistence farmer, the excess cancer risk from a facility that is configured without 
the PFS is 5.5E-08 (or about 5 in 100 million chance.that an individual will contract cancer as 
a result of being exposed to pollutants emitted from the incinerator stacks) under a set of 
assumptions that more accurately reflect actual program conditions. The corresponding risk 
estimate for a configuration with the PFS is 3.2E-08 (about 3 in 100 million). 

6.3 QRA and Hazard Evaluation Results 
The results of the Phase 1 QRA performed for the UMCDF show that the risk is 

dominated by external events because they have the potential to result in large agent releases. 
The results also show that the risk associated with munition storage is significantly greater 
than that of disposal. 

Based on the analyses presented in Section 4, the risk calculated using the QRA 
methodology for a PFS-fitted facility is not significantly different than the risk without 
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PFS. The PFS has minimal impact on public and worker risk associated with accidental 
release of agent. Specifically: 

• The elimination of PAS chemical releases by the PFS results in essentially no reduction 
in the processing risk. PAS releases are insignificant contributors to processing risks, 
which are dominated by external event sequences. · 

• The increases in the frequencies of baseline accident sequences due to the presence of 
the PFS result in essentially no increase in the processing risk (individual and societal). 
Societal cancer risk increases by 38 percent, bu~ this risk is very small in the baseline 
(1.3E-08). There are two reasons for this: (1) the affected accidents are not significant 
contributors to the overall risk; and (2) the addition of the PFS does not significantly 
raise the accident frequencies enough for them to be of concern. 

• Accidents that would be peculiar to a PFS-fitted facility and that result in a release of 
chemical agent from the PFS do not significantly impact the overall risk associated 
with processing because ( 1) the frequencies of most of these accidents are very low, 
and (2) the quantity of agent potentially present on the filters is small, thus there is a 
low potential for adverse health effects. 

• The increase in facility unavailability due to the PFS causes a small increase in the 
overall storage risk during processing by increasing the overall· storage period. This is 
insignificant when compared to the combined risk of processing and storage during the 
disposal activities. It is also insignificant when compared to other factors that could 
delay disposal and increase the overall storage period, such as a requested change to 
the RCRA permit or a shutdown that would accompany a potential stack release for 
the design without the PFS. 

• Based on the worker risk results for the TOCDF, the addition of the PFS would likely 
cause a small net increase in the worker fatality risk at the UMCDF. However, this 
result was not based on UMCDF-specific models. It is judged that the change in 
worker risk could be adequately controlled so that it remains small. 

• The risks associated with the disposal of PFS-reiated solid waste are insignificant. 

6.4 QRA Sensitivity Analysis 
As part of the QRA, a sensitivity analysis was performed to determine the impact on risk if 

agent were assumed to be present in the PAS exhaust stream at just under the detection limit 
concentration. Using the events and frequencies described in Section 4.3.2, adjustments were 
made to account for assumed agent loading and the amount of time that releases from the PFS 
could occur (i.e., about 3 years of operation). The individual and societal fatality risk changes 
are virtually the same for the original PFS analysis and the sensitivity study. Therefore, the 
presence of the PFS has no effect on the overall QRA risk results. 
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6.5 Other Factors 
The total cost of implementing the PFS at the UMCDF ranges from $63 million to 

$73 million. PFS downtime has an insignificant effect on the potential for delaying the 
schedule for disposing the munitions stockpile. However, the total amount of time the 
program could be delayed because of regulatory issues regarding a decision to remove the 
PFS could greatly outweigh any schedule delay presented by PFS downtime. The estimated 
costs to remove the PFS from the UMCDF design range from about $52 million to 
$102 million. Thus, removing the PFS could lead to a cost saving of as much as $21 million 
but could also increase cost by $39 million if, for instance, the RCRA permit modification 
were to delay the destruction schedule by one year. 

6.6 Conclusions 
Following the change management process laid out in Figure 1-2, the HRA results 

presented in this report conclude that the PFS at the UMCDF has an overall neutral value 
from a risk standpoint. While removing the PFS will slightly reduce the risk from normal 
emissions, the reduction is small and the state-approved risk threshold is still achieved. 
Additional evidence that the PFS at Umatilla has no overall effect on health risk results from 
the comparative analysis of the excess cancer risk estimates when factors that more accurately 
reflect program conditions are considered. The results, which were discussed earlier in 
Section 6.1, show that there is essentially no difference between the calculated cancer risk 
values for the configuration with and without the PFS, particularly when conservative 
assumptions in the original HHRA protocol are adjusted to reflect more accurate conditions. 

The specific results of the PFS evaluation relative to the thresholds of acceptability as 
defined by ODEQ has been addressed in Section 5. As can be seen, whether or not the PFS is 
considered, the estimated HHRA risks fall below the threshold of acceptability defined by 
ODEQ. Moreover, the protective approach of the HHRA estimates health risks on the high 
side. How far the actual risks are below the estimated risks depends on the conservatism (or 
protectiveness) of the input values to the HHRA. Thus, whether the incremental benefit is 
worth achieving is subject to value judgement. 

The Phase 1 UMCDF QRA was further re-evaluated to determine whether the PFS 
significantly affects the risks associated with accidental agent release as determined in the 
QRA. In addition, a hazard evaluation was performed to evaluate the risk associated with PFS 
solid waste disposal. The results of the QRA and HE indicate that the PFS does not lead to a 
net reduction in accident-related risks. Again, the differences in risk values are small and fall 
within the uncertainty associated with the QRA methodology. The only change in QRA risk 
associated with the PFS is the potential for a delay in munition disposal which translates to an 
increase in storage time, which, in turn, extends risk due to stockpile storage. Disposal could 
be delayed as a result of increased furnace/PAS unavailability due to the PFS. It could also be 

.delayed by the permitting process associated with a proposed change to remove the PFS or a 
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shutdown that would accompany a potential stack release from a design without the PFS. 
Similar to the argument presented for interpreting HHRA results, the small increase in QRA 
calculated risk that results from having the PFS is difficult to discuss with confidence because 
of the uncertainty in the estimates. Hence, the overall conclusion is that the PFS is QRA-risk 
neutral. 
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Appendix A 

HHRA Results: Sensitivity to Emission Assumptions 

A.1 Assumptions on Emissions 
The sensitivity analysis is limited to cancer risk estimates for the subsistence farmer 

because for the UMCDF the greatest cancer risk is to this receptor. Furthermore, whatever 
insights are gained in the sensitivity of the cancer risk estimates would also apply to the other 
receptors, as well as to the other health effects (e.g., chronic noncancer health effects) 
reported in the HHRA. 

As discussed in the main report, the original UMCDF HHRA used an extremely 
conservative approach in estimating emissions. It was assumed that emission rates for 
regulated pollutants were the maximum rates observed over several test runs at JACADS. In 
addition, it assumed such emissions over 3.2 years of continuous operation instead of using 
values based on the amount of munitions and agent actually to be destroyed. As part of the 
sensitivity analysis, the effect of using average emission rate values for each COPC is 
determined. The excess cancer risk is recalculated using this more reasonable assumption on 
emissions. 

The assumptions that were used to estimate excess cancer risk for each of the four cases 
are summarized in Section 3.5 of the main report. Table A-1 summarizes the results of the 
more accurate emissions assumptions. The new assumptions result in a reduction of 
emissions by about an order of magnitude. 

A.2 PFS Cases 
The HHRA results for Case 1: Without PFS, HHRA Protocol, are presented in 

Tables A-2.1. l through A-2.1.29 for adult resident, child resident, subsistence farmer, and 
subsistence fisher. 

The HHRA results for Case 2: Without PFS, Actual Program Factors, are presented in 
Tables A-2.2. l through A-2.2.29 for adult resident, child resident, subsistence farmer, and 
subsistence fisher. 

The HHRA results for Case 3: With PFS, HHRA Protocol, are presented in 
Tables A-2.3 .1 through A-2.3 .29 for adult resident, child resident, subsistence farmer, and 
subsistence fisher. 

The HHRA results for Case 4: With PFS, Actual Program Factors, are presented in 
Tables A-2.4.1 through A-2.4.29 for adult resident, child resident, subsistence farmer, and 
subsistence fisher. 
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Operating Time 

Emissions (based 
on JACADS data) 

Process upsets 

Table A-1. Emissions Assumptions Summary 

Old Assumption New Assumption Impact on Emissions 

3.2 years operating Based on individual 
continuously campaign durations 

and maximum 
permitted 
processing rates 

Maximum all Average emission 
furnace-specific rate from all 
runs* furnace-specific 

runs 

20% for nonmetals 2% for all COPCs 

5% for metals 

.j, about 7 0% 

.j, about 50% 

.j, about 60% 
(nonmetals) 

-!- about 20% (metals) 

* Except for DUN (see discussion in Section 3). 
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Table A-2.1.1 Case 1. Without PFS, HHRA Protocol: UMCDF RESIDENT 
CONCENTRATIONS AND DEPOSITIONS: Calculaled depositions and concentrations for Indirect exposure pathways 

Substances of Potentlal Concern Particulate Dry Partlculale Wet Vapor Vapor Toxicity 
Oeposlllon Deposition Wei Deposition Concentration Equlvalency 

Pdd Pwd Vwd Vo Factor 
lnlm21/vr lnlm2)1vr (Q/m2Vvr funtm3\ 

Telra COD 5.21E·11 5.25E·12 1.tBE-11 4.31E·10 1.000 

Penla COD 9.53E·11 9.54E-12 6.19E-12 2.25E-10 0.500 
Hexa COO 1.62E-10 1.62E·11 2.26E-12 8.21E·11 0.100 
Heeia coo 1.SSE-10 1.SSE-11 5.83E-13 2.12E-11 0.010 
Ocla COD 3.69E·10 3.69E-11 1.36E-14 4.96E-13 0.001 
Tetra CDF B.09E-12 8.09E-13 3.66E-12 1.33E·10 0.100 
Penla CDF 1.10E·10 1.tOE-11 t.4BE·11 5.37E-10 0.500 
Hexa COF 2.67E·10 2.68E-11 6.12E-12 2.23E-10 0.100 
Heola COF 3.96E·10 4.00E-11 3.0BE-12 1.12E-10 0.010 -- ··-··- ,.---1.16E-13 Octa COF 3.11E-10 3.13E·11 4.22E·12 0.001 

Total-
Anlimonv 1.40E-05 1.40E-06 O.OOE+OO 0.00E+OO 

Arsenic 1.89E·OS 1.90E-06 O.OOE+OO O.OOE+OO 
Barium 2.33E-05 ~- !:~~~~~j O.OOE+OO - O.OOE+OO 

Bervllium 4.2BE-0S-- O.OOE+OO O.OOE+OO --· -
bis f2-Ethvlhexvll Phlhalate 6.89E·OS 6.87E-06 5.07E-05 1.BSE-03 

Cadmium 6.32E-06 6.32E-07 O.OOE+OO O.OOE+OO 
Chromium 8.36E-06 8.37E-07 O.OOE+OO O.OOE+OO -

2.4-Dinitrotoluene 0.00E+OO 0.00E+OO 5.02E-08 1.83E-06 

2,6-Dinitrotoluene O.OOE+OO O.OOE+OO 5.02E-08 1.83E-06 

Oi-n-oclvl Phthalale 4.15E·06 4.21E-07 3.11E-06 1.13E·04 
GB 2.07E·14 2.11E-15 4.41E-OB 1.61E·06 

HD/HT 5.36E-11 5.44E-12 4.41E-06 1.61E-04 --
lead 4.32E·05 4.34E-06 O.OOE+OO O.OOE+OO .. 

Mercurv O.OOE+OO O.OOE+OO 1.04E-06 3.77E-05 

Nickel 2.77E-05 2.79E·06 O.OOE+OO O.OOE+OO 

Total PCBs O.OOE+OO O.OOE+OO 1.22E-OB 4.42E-07 

Selenium 9.71E-06 9.74E-07 0.00E+OO O.OOE+OO 

Silver 1.29E-05 1.29E-06 O.OOE+OO O.OOE+OO -· 
2.3.7.8-TCOD & Dioxin-Like SOPCs 2.0SE-10 2.0SE-11 2.36E-11 8.57E-10 -

Thallium 3.04E-05 3.06E-06 1.89E-15 6.87E·14 

vx 6.52E·11 6.61E-12 4.41E·OB 1.61E-06 

Di-n-butvl Phlhalate 2.55E·06 2.55E-07 1.BBE-06 6.85E·05 
Dleth I Phtha1ate 6.34E-06 6.39E·07 4.72E-06 1.72E-04 · . 

Manoanese 7.26E·04 7.27E·05 O.OOE+OO O.OOE+OO 
4-Methvlohenol 9.74E-11 9.85E-12 1.04E-05 3.79E-04 

ROX O.OOE+OO O.OOE+OO 5.02E-08 1.83E-06 
2.4.6-Trinilrololuene O.OOE+OO O.OOE+OO 5.02E-08 1.83E·06 

Vanadium 7.57E-06 7.61E-07 O.OOE+OO 0.00E+OO 

2,3,7,8-TCOD 2,3,7,8-TCOO 2,3,7,8-TCDO 2,3,7,8-TCDD 
Toxicity Equivalents Toxicity Equivalents Toxlclly Equivalents Toxicity Equivalents 

Partlculate. Cone. Dry Deposition Wei Deposition Vapor cone. 
(uQ/mJJ lnlm2} fnlm2) luQ/mJl 

5.21E-11 5.25E-12 1.1BE-11 4.31E-10 
4.77E-11 4.77E·12 3.09E-12 t.13E-10 
1.62E-t1 1.62E-12 2.26E-13 8.21E-12 
l.55E-12 1.55E-13 5.B3E·l5 2.12E-13 
3.69E-13 3.69E-14 1.36E-17 4.96E-16 
B.09E-13 B.09E-14 3.66E-13 1.33E-11 
5.49E-11 5.52E·12 7.3BE·12 2.69E-10 
2.67E-11 2.6BE·12 6.t2E·13 2.23E-11 
3.96E-12 4.00E-13 3.0BE-14 1.12E-12 
3.11E·13 3.13E·14 1.16E-t6 4.22E-15 
2.0SE-10 2.0SE-11 2.36E-11 8.57E-10 

COD"' Chlorinated dlbenzo-p-dloxln 
CDF"' Chlorlnaled dlbenzo-p-luran 
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Table A-2.1.2 Case 1. Without PFS, HHRA Protocol: UMCDF RESIDENT 

SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing depth, Z= 
Soil bulk density, BD= 

Total deposition time period, Tc= 
Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di-n-octyl Phthalate 
GB 

HD/HT 
Lead 

Mercury_ 
Nickel 

Total PCBs 
Selenium 

Silver 
2,3,7,8-TCDD & Dioxin-Like SOPCs 

Thallium 
vx 

Di-n-butyl Phthalate 
Diethyl Phthalate 

Manganese 
4-Methylphenol 

ROX 
2,4,6-Trinitrololuene 

Vanadium 

1 cm 
1.5 g/cm3 
3.2 yrs 

Sc =Soil concentration after total time period of deposition 
Os= Deposition term 

3 cm/s 
Pdd =Yearly dry deposition from particle phase 
Pwd =Yearly wet deposition from particle phase 
Vwd =Yearly wet deposition from vapor phase 
Ve =Vapor phase air concentration 

Pdd Pwd Vwd Ve Ds Sc 
(g/m2)/yr (g/m2)/yr (g/m2)/yr (ug/m3) (1/yr) {mg/kg) 

.. 
1.40E-05 1.40E-06 O.OOE+OO O.OOE+OO · 1.03E-03 3.28E-03 
1.89E-05 1.90E-06 0.00E+OO O.OOE+OO . 1.3BE-03 4.43E-03 
2.33E-05 2.33E-06 0.00E+OO O.OOE+OO 1.71E-03 5.47E-03 
4.28E-06 4.30E-07 O.OOE+OO O.OOE+OO ' 3.14E-04 1.00E-03 
6.89E-05 6.87E-06 5.07E-05 1.85E-03 1.25E-01 4.00E-01 
6.32E-06 6.32E-07 0.00E+OO : 0.00E+OO , 4.63E-04 1.48E-03 
8.36E-06 8.37E-07 O.OOE+OO 

. . -
1.sse-03 0.00E+OO 6.13E-04 

O.OOE+OO O.OOE+OO 5.02E-08 ; 1.83E-06 : 1,19E:0_4 3.79e-o4 
O.OOE+OO O.OOE+OO 5.02E-08 ; 1.83E-06 [ 1.19E-04. 3.79E-04 
4.15E-06 : 4.21E-07 . 3.11E-06 : 1.13E-04 L!:65E-03 2.45E-02 
2.07E-14 . 2.11E-15 , 4.41E-08 i 1,61E:06 .. \ 1.04E:-04 ·3.33E-04 
5.36E-11 5.44E-12 4.41E-06 : 1.61E-04 '1.04E-02 3.33E-02 

. ' ' . . - ·-·. . . l. . ....... ·-

4.32E-05 : 4.34E-06 . o.ooE+oo .. : o.ooi;:+oo i 3.17E-03. 1.01E-02 
O.OOE+OO . 0.00E+OO . 1.04E-06 :. 3.77E:05 i 2.45.E:.:03. . iB4E-03 
2.77E-05 : 2.79E-06 : 0.00E+OO. :o.ooi;:+oo 1 2.03E-03_ 6.51E-o3 

. - -- - '. 

O.OOE+OO , O.OOE+OO : 1.22E-08 _ : 4.42E-07 I 2.B?E:05 __ 9.19E-05 - - -· . . 
9.71E-06 ' 9.74E-07 : O.OOE+oo, .l O,OQE+OO . 7.13E:04 2.2BE-03 
1.29E-05 ' 1.29E-06 0.00E+oo. j_O.OOE+OO I 9.43E:04 . 3.o2E-03 . 

2.05E-10 2.05E-11 ' 2.36E-11 ! 8.57E-10 7.06E-OB 2:2sE-li1 
3.04E-05 : 3.06E-06 1.89E-15 j 6:81E:1t! ! z.23E-03 7.13E-03 
6.52E-11 6.61E-12 4.41E-08 . 1.61E-06 '1.04E-04 3.33E-04 . . •-- .... 
2.55E-06 2.55E-07 · 1.SSE-06 6.85E-05 ! 4.63E-03 1.48E-02 
6.34E-06 6.39E-07 4.72E-06 ; f72E-O<i t 1.16E-02 3.72E-02 

l ·- - - I · •· . 

. 1.ioE-01 7.26E-04 7.27E-05 O.OOE+OO 0.00E+OO ' 5.32E-02 
9.74E-11 ' 9.85E-12 1.04E-05 . 3.79E-04 : 2.46E-02 7.SBE-02 
0.00E+OO 0.00E+OO 5.02E-08 1.83E-06 1.19E-04 3.79E-04 
O.OOE+OO O.OOE+OO 5.02E-08 1.83E-06 . 1.19E-04 3.79E-04 
7.57E-06 7.61E-07 0.00E+OO : 0.00E+OO 5.55E-04 1.78E-03 
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Table A-2.1.3 Case 1. Without PFS, HHRA Protocol: UMCDF RESIDENT 
CONSUMPTION OF ABOVE-GROUND VEGETABLES: 

Calculation of above-ground vegetable concentration due to direct deposition 
Calculation of above-ground vegetable concentration due to air-to-plant transfer 

lnterceotion fraction of edible oortion, Ao= 0.04 unitle~~ 
Plant surface loss coefficient, ko; 18 1/vr 

Time between rainfalls, t-rain= 14 davs 
Lenath of olant excosure oer harvest, To= 0.16 vrs 

Standina croo biomass, Yo= 1.7 kgDWj~ 
Densitv of air, Q; 1200 a/m3 

Above ground veg. correction factor, VGab; 0.01 unitless __ 

Substances of Potential Concern Pdd Pwd 
/n/m2-vr) /n/m2-vr) 

Antimonv 1.40E-05 1.40E-06 
Arsenic 1.89E-05 1.90E-06 --
Barium 2.33E-05 2.33E-06 

Bervllium 4.28E-06 4.30E-07 
bis f2·Eth•lhexvl\ Phthalate 6.89E-05 6.87E·06 

Cadmium 6.32E-06 6.32E-07 
Chromium 8.36E-06 8.37E·07 

2,4-0initrotoluene O.OOE+OO O.OOE+OO 
2,6-Dinitrotoluene O.OOE+OO O.OOE+OO 
Di-n-oct~I Phthalate 4.15E-06 4.21 E-07 

GB 2.07E-14 2.11E-15 
HD/HT 5.36E·11 5.44E·12 
Lead 4.32E-05 4.34E-06 

Mercurv O.OOE+OO 0.00E+OO 
Nickel 2.77E·05 2.79E-06 

Total PCBs O.OOE+OO O.OOE+OO 
Selenium 9.71 E-06 9.74E-07 

Silver 1.29E-05 1.29E·06 
2,3,7,8-TCDD & Dioxin-Like SOPCs 2.05E·10 2.05E·11 

Thallium 3.04E·05 3.06E-06 
vx 6.52E-11 6.61E·12 

Di·n·butvl Phthalate 2.55E-06 2.55E-07 
Diethvl Phthalate 6.34E-06 6.39E-07 

Manaanese 7.26E·04 7.27E-05 
4-Methvlohenol 9.74E-11 · · 9.85E·12 

ROX O.OOE+OO O.OOE+OO 
2,4,6-Trinitrotoluene O.OOE+OO O.OOE+OO 

Vanadium 7.57E-06 7.61 E-07 

Fw 

0.2 
0.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6. 
0.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

Pd = Concentration in plant due to direct deposition 

Pv = Concentration In plant due to air-to-plant transfer 
Pd+ Pv =Concentration In plant due to direct deposition and air-to-plant transfer 
Fw = Fraction of wet deposition of particles that adheres to plant 
Bv =Air-to-plant bioconcentratlon factor 

Pd Ve Bv Pv Pd+Pv 
fma/knl rua/m3) rmo/ka)/(ua/n\ Ima/kn\ Ima/kn\ 

1.76E-05 0.00E+OO NA O,OOE+OO 1.76E-05 
2.38E-05 O.OOE+OO NA O.OOE+OO 2.38E-05 
3.05E-05 O.OOE+OO NA O.OOE+OO 3.0SE-05 
5.59E-06 O.OOE+OO NA O.OOE+OO 5.59E·06 
9.00E-05 1.85E-03 5.11E+02 7.86E-06 9.79E-05 
8.26E-06 O.OOE+OO NA O.OOE+OO 8.26E-06 
1.09E-05 O.OOE+OO NA O.OOE+OO 1.09E·05 
O.OOE+OO 1.83E·06 1.50E+02 2.28E-09 2.28E-09 
O.OOE+OO 1.83E-06 1.30E+02 1.98E-09 1.98E·09 
5.43E-06 1.13E-04 2.32E+02 2.19E-07 5.65E-06 
2.71E-14 1.61 E-06 2.90E+OO 3.BSE-11 3.88E-11 
7.02E-11 1.61 E-04 1.58E·01 2.11E-10 2.82E-10 
5.65E-05 O.OOE+OO NA O.OOE+OO 5.65E-05 
O.OOE+OO 3.77E-05 2.30E+04 7.23E-06 7.23E-06 
3.63E-05 O.OOE+OO NA 0.00E+OO 3.63E-05 
O.OOE+OO 4.42E-07 1.72E+03 6.34E·09 6.34E-09 
1.22E-05 O.OOE+OO NA O.OOE+OO 1.22E-05 
1.68E-05 O.OOE+OO NA O.OOE+OO 1.68E-05 
2.68E-10 8.57E-10 8.39E+04 5.99E-10 8.67E-10 
3.97E-05 6.87E-14 NA O.OOE+OO 3.97E-05 
8.53E-11 1.61 E-06 2.26E+03 3.02E·08 3.03E·OB 
3.33E·06 6.85E-05 4.40E+02 2.51E·07 3.SBE-06 
8.29E-06 1.72E-04 4.48E+02 6.41E-07 8.93E-06 
9.49E-04 0.00E+OO NA O.OOE+OO 9.49E-04 
1.27E-10 3.79E-04 1.71 E+01 5.40E-08 5.42E·08 
O.OOE+OO 1.83E-06 9.92E-02 1.51E-12 1.51E-12 
O.OOE+OO 1.83E·06 2.32E+02 3.53E-09 3.53E·09 
9.90E·06 0.00E+OO NA O.OOE+OO 9.90E-06 
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Table A-2.1.4 Case 1. Without PFS, HHRA Protocol: UMCDF RESIDENT 

CONSUMPTION OF ROOT VEGETABLES: 
USING TIME-AVERAGED SOIL CONCENTRATIONS Calculation Of soil concentration due to deposition 

Calculation of root vegetable concentration due to root uptake 

20 cm 
1.5 g/cm3 
3.2 yrs 

Pr(bg) =Root vegetable concentration due to root uptake 
Sc= Soll concentration after total time period of deposition 
Os= Deposition term 
Kds =Soll-water partition.coefficient 

Soil mixing depth, Z= 
Soil bulk density, BD= 

Total deposition time period, Tc= 
Below ground veg. correction factor, VGbg= 

Dry deposition velocity of vapor phase, Vdv= 
0.01 unitless 

3 emfs RCF =Ratio of concentration In roots to concentration In soil pore water 
Vwd =Yearly wet deposition from vapor phase 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-Dinitrotoluene 
2,6-0initrotoluene 

Di-n-octyl Phthalate 
GB 

HD/HT 
Lead 

Mercury 
Nickel 

Total PCBs 
Selenium 

Silver 
2,3,7,8-TCDD & Dioxin-Like SOPCs 

Thallium 
vx 

bi-n-butyl Phthaiate 
Diethyl Phihalate · 

Manganese 
4-Methylphenol 

ROX 
2,4,6-Trinitrotoluene 

Vanadium 

Pdd Pwd Vwd Ve 
(g/m2-yr) (g/m2-yr) (g/m2-yr) (µg/m3) 

Ds 
(1/yr) 

Sc 
(mg/kg) , 

Kds 
mUg 

RCF 
(mg/kg)/(ug/mL) 

1.40E-05 1.40E-06 0.00E+OO O.OOE+OO -S.13E-05 ·1.64E-ci4' .. 2 ...... 3.00E~02 
1.89E-05 1.90E-06 0.00E+OO ·0.00E+OO . 6.92E-05 ·2.22E-04 . 29 . 8.00E-03 
2.33E-05 2.33E-06 ·o.OOE+OO O.OOE+OO 8.54E-05 '2.73E-04 . 530 1.50E-02 
4.28E-06 4.30E-07 O.OOE+OO 'o.OOE+OO · 1.57E-05 5.02E-05 : 70 1.50E-03 
6.89E-05 6.87E-06 5.07E-05 ·1.85E-03 ·6.24E-03 '2.00E-02: 280600 . 3.20E+02 
6.32E-06 ·6.32E-07 ·a.OOE+OO O.OOE+OO 

0

2.32E-05 ·7.41E-ci5. 160 3:2oE-02 
8.36E-06 8.37E-07 ·o.OOE+OO O.OOE+OO 3.0SE-05 . 9.81 E-05 '. 18 4.50E-03 
O.OOE+OO :o.OOE+OO. 5.02E-08 · 1.83E-ci6 :5.93E-06 · 1.90E-05' ·a.87 . . i.90E+OO .. 
IO.OOE+OO :o.OOE+OO: 5.02E-08 : 1.83E-OB : 5.93E-06 : 1.90E-05 ; ___ ci._67 r J.70E+OO 
4.15E-06 4.21E-07 3.11 E-06 1.13E-04 . 3.83E-04 · 1.22E-03 . 280000 I 3.20E+02 
2.07E-14 2.11E-15 :4.41E-08 :1.61J::-06 i5.21E;OS i1.S7E-05_~ 0,032 r:: ~.:lo~:Cl1 
5.36E-11 _5.44E-12 _4.41E-06 1.61E-04 ___ 1·5,21E-.04 __ j1.67E. -03 L _1,2 __ ;_ ___ 1:16. E+OO . 
4.32E-05 :4.34E-06 _O.OOE+OO _O.OOE+OO 1.58E-04_15.07E-04 i. .. _llO_!l__ .. J .... NA_ .. 
0.00E+OO 0.00E+OO 1.04E-06 3.77E-05 i 1.22E-04 ! 3.92E-04 · 57000 . NA 
2.77E-05 . 2.79E-06 'o.OOE+OO 0.00E+OO j {02E-04 1 3:'isE~o4 1- .. 82 -- ; .... 4.00E-63 
IO.OOE+OO 'o.ooE+OO 1.22E-08· 4.42E-o7;1.44E-06 !4.5-9E-OS i"43oo' :' "2.16E+03 
9_11E-06 • 9.74E-o7 ·o.ooE+oo ·o.ooE+oo :3.5sE-o51·1.14E:-04 ! · ·4.3 · I 2:00E-02 
1.29E-05 °1.29E-06 'o.OOE+OO 'o.ooE+OO i4.72E-ci5 ,1.51E-o4'' ··a.4 "j 1.00E-01 
2.osE-10 : 2.05E-11 2.36E-11 : s,5iE-1ci I :i.53E-o!i 11.-i:IE-cill :J4~ooo · ·1_.21 E:+i:i4 
3.04E-05 . 3.06E-06 .. 1 .. 89E-15 . 6.87E-1411.11E-04 '3.57E-04_ 1 _____ 74 ... I ___ 4.00E-04 . 
6.52E-11 _6.61E-12 _4.41E-08 .1.61E-06__;5,21E-06 h,s?E-05 _____ o_,_1_5 .. t. -1_.85J::+OO 
2.55E-06 ,2.55E-07 _1_ .88E-06 _6_ .85J'::0.5 ;2.32[;:·0. 4j7A1E-04 ;_ .!.6 .. ·j. _1.80E+02 
6.34E-06 . 6.39E-07 _4.72E-06 _ 1.72J'::O<! i5.81 E-0_4_11._86E-Q3_ i __ 5_.3 - - __ 6.56i=+oo_ .. 
7.26E-04 _7.27E-05 _0.00E+OO O.OOE_+OO ;2.66E-03 i8.52J::-03 .: .... 23 _j 1.00E-01 __ 
9.74E-11 9.85E-12 1.04E-05 3.79E-04 1.23E-03 i3.94E-03 ! 0.50 : 1.76E+OO . . .. . - . . -· . . . .. .. - ··-. ·- . - I ... . . -

IO.OOE+OO _O.OOE+OO 5.02E-08 _1.83E-06 _5.93E-06 ,1.90E-05: 0.63 , 9.61E-01 
kJ.OOE+OO _O.OOE+OO . 5.02E-08 _ 1.83E-06 : 5.93E-06_ j 1.90E-05 , _11 . j 4.44E+OO 
7.57E-06 7.61E-07 O.OOE+OO ·o.OOE+OO 2.78E-05 8.88E-05 100 j 1.00E-01 

Pr(bg) 
(mg/kg) 

2.46E-08 
6.11E-10 
7.74E-11 
1.0liE-11 
2.28E-07 
1.48E-10 
2.45E-10 
4.14E-07 
4.81E-07 
1.40E-08 
4.85E-06 
1.60E-05 

NA 
NA 

1.59E-10 
2.24E-08 
5.30E-OS 
3.77E-07 
9.63E-12 
1.93E-11 
2.06E-06 
8.34E-04 
2.32E-05 
3.70E-07 
1.39E-04 
2.89E-07 
7.66E-08 
8.88E-10 
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Table A-2.1.5 Case 1. Without PFS, HHRA Protocol: UMCDF ADULT RESIDENT 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumotion rate of soil, CR( soil)= 0.0001 kQ/dav 
Fraction al soil imoacted, Ft soil= 1 uniUess 

Consumolion rate of abv ard veQ, CR BQ)= 0.024 kQ/day 
Fraction of abv ard vea imoacted, F aa = 0.25 unilless 

Consumption rale of root veQ, CR bQ = 0.0063 kq/day 
Fraction of root vea imnacled, F bQ = 0.25 unitless 

Exposure duration, ED- 30 vr 
Exoosure freauen , EF= 350 da ' -·-

Bodv weiohl, BW= 70 ko 
Averaoina time, AT- 70 vr 

Substances of Potential Concern Sc I{ soil) 
(mQ/kQ) (mQ/day) 

Antimonv 3.28E-03 3.28E-07 
Arsenic 4.43E-03 4.43E-07 
Barium 5.47E-03 5.47E-07 

Bervllium 1.00E-03 1.00E-07 
bis 12-Ethylhexvl\ Phlhalale 4.00E-01 4.00E-05 

Cadmium t.48E-03 1.48E-07 

Chromium 1.96E-03 1.96E-07 
2,4-Dinitrololuene 3.79E-04 3.79E-08 
2,6-Dinitrotoluene 3.79E-04 3.79E-OB 

Di-n-octvl Phthalale 2.45E-02 2.45E-06 

GB 3.33E-04 3.33E-08 

HDIHT 3.33E-02 3.33E-06 

Lead 1.01 E-02 1.01 E-06 

Mercurv 7.84E-03 7.84E-07 

Nickel 6.51E-03 6.51E-D7 
Total PCBs 9.19E-05 9.19E-09 
Selenium 2.28E-03 2.28E-07 

Sliver 3.02E-03 3.02E-07 
2,3,7,8-TCDD & Dioxin-Like SOPCs 2.26E-07 2.26E-11 

Thallium 7.13E-03 7.13E-07 
vx 3.33E-04 3.33E-06 

01-n-butvl Phthalate 1.48E-02 1.48E-06 

Dielhvl Phthalale 3.72E-02 3.72E-06 
ManQanese 1.70E-01 1.70E-05 

4-Methylphenol 7.BSE-02 7.0BE-06 
ROX 3.79E-04 3.79E-OB 

2,4,6-Trinilrolo[uene 3.79E-04 3.79E-08 
Vanadium 1.78E-03 1.78E-07 

Pd+Pv 
(mQ/kQ) 

1.76E·05 
2.3BE-05 
3.0SE-05 
5.59E-06 
9.79E·05 
8.26E-06 

1.09E-05 
2.28E-09 
1.9BE-09 
5.65E·06 
3.BBE-11 
2.82E-10 
5.65E-05 

7.23E-06 

3.63E-05 

6.34E-09 
1.22E-05 
1.68E-05 
8.67E-10 
3.97E-05 
3.03E-08 

3.58E-06 

B.93E-06 

9.49E-04 
s.42E~oa 

1.51E-12 
3.53E-09 
9.90E-06 

l(lol) =Tola! dally Intake ol substance 
Sc = Soll concentration after total Ume period of deposltlon 
J(soll)"' Dally Intake ol substance from soll 

Pd + Pv = Concenlration In plant 
l(ag)"' Dally Intake of subslance from above ground vegetables 
Pr(bg) = Concentration In below ground plant parts due lo root uptake 
l(bg) : Dally lnlake of substance lrom below ground vegetables 
CSF: Carcinogenic slope !actor 

l(ag) p,(bg) l(bg) I( tot) CSF 
(mQ/day) (mQ/kQ) (mQ/davJ (mQ/day) {per ma/ka-dav) 

1.06E-07 2.46E-08 3.87E-11 4.34E-07 
1.43E-07 6.11E-10 9.63E-13 5.86E-07 1.50E+OO 
1.83E-07 7.74E-11 1.22E-13 7.30E-07 
3.36E-08 1.0BE-11 1.69E-14 1.34E-07 4.30E+OO 
5.87E-07 2.28E-07 3.60E-10 4.05E-05 1.40E-02 
4.96E-08 1.48E-10 2.34E-13 1.98E-07 
6.56E-08 2.45E-10 3.86E-13 2.62E-07 
1.37E-11 4.14E-07 6.52E-10 3.86E-08 6.BOE-01 
1.19E-11 4.81E-07 7.58E-10 3.87E-08 6.BDE-01 
3.39E-OB 1.40E-OB 2.20E-11 2.48E-06 
2.33E-13 4.85E-06 7.63E-09 4.lOE-08 
1.69E-12 1.BOE-05 2.52E·OB 3.36E-06 9.SOE+OO 
3.39E-07 NA NA 1.35E-06 

4.34E-06 NA NA 8.27E-07 
2.taE-07 1.59E-10 2.SOE-13 8.68E·07 
3.BOE-11 2.24E-OB 3.53E-11 9.26E-09 7.70E+OO 
7.34E-08 s.3oE~os 8.35E-12 3.0tE-07 
1.01 E-07 3.77E-07 5.94E-10 4.03E-07 
5.20E-12 9.63E-12 1.52E·14 2.78E-11 1.50E+05 
2.36E-07 1.93E-11 3.04E-14 9.52E-07 
1.62E-10 2.06E-06 3.24E-09 3.68E-06 
2.15E-08 8.34E-04 1.31E-06 2.B2E-06 
5.36E-08 2.32E·05 3.65E-08 3.81E-06 
5.69E-06 3.70E-07 5.83E-10 2.27E-05 
3.25E-10 1.39E-04 2.lBE-07 8.10E·06 
9.06E-15 2.89E-07 4.56E-10 3.B4E-OB 1.lOE-01 
2.12E-11 7.66E-OB 1.21E-10 3.81 E-08 3.00E-02 
5.94E-08 B.88E·10 1.40E-12 2.37E-07 

Cancer 
Risk 

5.16E-09 

3.38E-09 
3.33E-09 

1.54E-10 
1.SSE-10 

1.87E-07 

4.19E-10 

2.45E-08 

2.48E-11 
6.71E-12 

C Totai~~sk::; 2E~07 .. J 
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Table A-2.1.6 Case 1. Without PFS, HHRA Protocol: UMCDF ADULT RESIDENT 
INDIRECT EXPOSURES Calculation of hazard quotients, and hazard Indices 

Consumplion rate of soi~ CR(soil)= 
Fraction of soil impacted. F(soil)= 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted. F(ag)= 

Consumption rate of root veg, CR(bg)= 
Fraction of root veg il_llpacted, F(bg)= 

Body weight, SW= 

Substances of Potential Concern 

Antimony 

Arsenic 

Bai:\um 

Beryllium 
bis {2-Elhylhexyl) Phthalate 

Cadmium 

Chromium 

2,4-Dinitrotoluene 

2,6-0initrotoluene 

Di-n-octyl Phthalate . 

GB 

HD/HT 

Lead 

~ercury 

Nic~el 

Total PCBs 

Selenium 

Silver. 
2,3,7.B-TCOD & Dioxin-Like SOPCs 

Thallium 

vx 
Di-n-butyl Phlhalate 

Diethyl Phlhalate 

Manganese 

4-Methylpheno\ 

ROX 
2,4,6-Trinitrotoluene 

Vanadium 

0.0001 kg/day 
1 uniUess 

0.024 kg/day 
0.25 unitless 

0.0063 kg/day 
0.25 unitless 

70 kg 

Sc 
(mg/kg) 

l{soil) 
(mg/day) 

Pd+Pv 
(mg/kg) 

l{loll =Total daily intake of substance 
Sc ,. Soll concentraUon after total lime period of deposition 
l(soil) = Dally Intake of substance from soil 
Pd+ Pv =Concentration in plant 
l(ag) =Daily intake of substance from above ground vegetables 

Pr(bg) = Concentration In below ground plant parts due to root uplako 
l(bg) = Daily- Intake of substance from below ground vegetables 
RID"' Reference dose 
HI= Hazard Index 

l(ag) 
(mg/day) 

Pr(bg) 
(mg/kg) 

l(bg) 
(mg/day) 

I( tot) RfD 
(mg/day) (mg/l<:g-day) . 

Hazard 
Index 
Liver 

3.2BE-03 3.2BE-07 1.76E-05 1.06E-07 2.46E-08 3.87E-11 4.34E-07 4.00E-04 

4.43E-03 4.43E-07 

5.47E-03 , 5.47E-07 

1.00E-03 1.00E-07 

2.38E-05 

3.05E·05 
5.59E-06 

1.43E-07 

1.B3E.07 
3.36E.OB 

6.11E-10 

7.74E·11 
1.0BE-11 

~.63E-13 5.BGE-07 

1.22E-13 7.30E.07 

1.69E:-14 ., 1.34E..07 

3.00E-04 i 

7.00E-02 

5.00E-03 __ _-; __ ·-

4.00E-01 4.00E-05 9.79E-05 5.87E-07 2.28E-07 3.60E-10 4.0SE-05 2.00E-02 ~ . ~.90E-95 

1.48E-03 

1.96E-03 

1.4BE-07 

1.96E-07 
3.79E-04 , 3.79E-08 

3.79E-.04 : 3.79E-08 

6.26E-06 

1.09E-05 

2.28E-09 

1.9BE-09 

5.65E·06 

4.96E..08 

6,56E-08 

1.37E-11 

1.19E-11 
3.39E-08 

1.48E-10 

2.45E-10 

4.14E-07 

4.B1E-07 

2.34E-13 

3.BGE-13 
6.52E-10 

7.SBE-10 

1.98E-07 

2.62E.07 

! 3.86E-08 
: 3.87E-08 
• 

1.00E-03 

5.00E-03 

2.DOE-03 ··.~.! . : __ .. 
1.ooi::~o? 

2.20E-11 : 2.4BE-06 2.00E-02 1.77E-06 

Hazard 
Index 
-Neuro 

2.76E-07 
5.53E-07 

2.4se-02 2.4se-os 

3.33E-04 l 3.33E-08 : 3.88E-11 ; 2.33E-13 

3.33E-02 . 3.33E..06 : 2.82E-10 1.69E-12 

, 1.40E-08 

i 4.85E-06 

1.60E-05 

NA 
NA 

1.59E-10 

L7-~3E.Q9 i 4.10E.Q8 4.30E·05 ·1: .:.:... - ·l ·1·.36E-05 

i 2.52E-OB i 3.36E.06 I .. i ........ -. I 
1.01E-02 

7.84E-03 

6.51 E-03 

1.01E..06 : 5.65E-05 

7.84E-07 7.23E·06 
6.51E-07 · 3.63E-05 

9.19E-05 9.19E-09 j 6.34E-09 

2.28E-03 2.28E-07 1.22E-05 

3.02E-03 . 3.02E-07 i 1.BBE-05 

2.26E-07 '. 2.26E-11 . 6.67E-10 

7.13E-03 7.13E-07 ; 3.97E-05 

3.33E-04 3.33E-08 . 3.0JE-08 

3.39E-07 

4.34E..08 

2.18E-07 

3.BOE-11 
7.34E-08 

1.01E-07 

2.24E-08 

5.30E~09 

3.77E-07 

i NA i 1.35E.Q6 ! ···--! . ... . .. , 
l. NA '~._27E-07 I 1.00E-04 .!.-·--·-··-· . _ 1.18!;-04 

2.50E~13 ,I_ 8.6~!;-0. 7 [ _2.ooE-02 _--_: .... 6.20J;-O!. . l 
l 3.~3~-11 _9.26E..09 \. . .. .i. 1

1

,. 

. . I 
~-~5~-1~ . J.01i;-01 i. 5_.00E-03 . -L.. .. ... I 

L 5.94~·1? . 4.03E-07 i 5.00E-03 .. ~ -··· I 
5.20E-12 · 9.63E-12 j .t.52E_-14 _2.78E-11 j . _. _ ---i.---··-- ..... .i 
2.38E-01 . 1.sJE-11 ;_3.o~t;-~4. 9.s2e-01 !- a.ooe-o.s .. l. 1:?DE-o4 ··I 
1.B2E-10 . 2.0GE-OS i.3.24E.Q9. 3.68E.Q8 ' 4.30E-05 __ \ .. _. ______ ... 1.22E-05 

1.48E-02 . 1.4BE-06 3.5BE-06 2.15E-08 8.34E-04 ! 1._31E-06 2.82E-06 1.00E-01 . _ l 
3.72E-02 3.72E-06 6.93E-06 5.36E-08 2.32E-os" : 3.Gse:Os 3.81_E-06 . 8.00E-oi":l~ ~: ··1 . . 
1.70E-01 

7.88E-02 

3.79E-04 

3.79E-04 
1. 7BE-03 

1.70E-05 9.49E-04 . 5.69E-06 3.70E-07 ~ 5.83E-10 2.27E-05 1.40E-01 I i 2.32E-06 

7.BBE.06 5.42E-08 . 3.25E-10 . 1.39E-04 j 2,1_BE.07 J 8.10E.06 5.00E-0~ :r -~ ~-·· ·:.: .i 2.31E,05 

3.79E-OB . 1.51E-12 9.0GE-15 289E-D7 / 4.SGE-10 / 3.84E-08 3.09~~03 ... J. __ , ______ ... :. 
3.79E-OB . 3.53E-09 2.12E-11 . 7.66E-08 1.21E-10 ! 3.81E-0~ 5.00E:-04 .! .... 1:~~.E-96 ··I 
1.7BE-07 9.90E-06 5.94E-08 8.88E-10 1.40E-12 ! 2.37E-07 7.00~-_03 .. ·-· -··-·. ·- . ..• i -

Hazard 
Quotient 

1E-05 
3E-05 
1E-07 
4E-07_ 
3E-05_ 
3E-06 
7E-07 
3E-07_ 
SE,O?. 
2E-06 
1E-05 

1E-o4· 
SE-07 

8E-07 
1E-06 

2E-04 
1E-05 
4E-07 
7E-08 
2E-06 
2E-05 
2E-07 
1E-06 
SE-07· 

r - - Ht·- ~0.00020 - - o-:Ooo17 - J o 0004 
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Table A-2.1.7 Case 1. Without PFS, HHRA Protocol: UMCDF CHILD RESIDENT 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumption rate of soil, CR{soil)= 
Fraction of soil impacted, F(soil)= 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, F(ag)= 

Consumplion rate of root veg, CR(bg)= 
Fraclion of root veg impacted, F(bg)= 

Exposure du.ration. ED= 
Exposure frequency, EF= 

Body weight, BW= 
Averaging time, AT= 

Substances of Potential Concern 

Antimony 

Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 

Chromium 

2,4-Dinitrotoluene 

2,6-DinitroJoluene . 

Oi-n-octyl Phthatate . 

GB 
HD/HT 

lead 

Mercury 

Nickel 

Total PCBs 

Selenium 
Silver 

2,3,7,8-TCDD & Dioxin-like SOPCs 

Thallium 

vx 
Di-n-butyl Phthalate 

Diethyl Phthalate 

Manganese 

4-Methylphenol 

ROX 
2,4,6-Trinitrotoluene 

Vanadium 

0.0002 kg/day 
1 unitless 

0.005 kg/day 
0.25 unitless 

0.0014 kg/day 
0.25 unitless 

6 yr 
350 day/yr 

15 kg 
70 yr 

Sc l(soil) Pd+Pv 
(mg/kg) (ma/day) (mg/kg) 

3.28E-03 6.56E-07 1.76E-05 

4.43E-03 8.BGE-07 2.38E-05 

5.47E-03 1.09E-06 3.0SE-05 

1.00E-03 2.01E-07 5 59E-06 

4.00E-01 7.99E-05 9 79E-05 

1.48E-03 2.97E-07 8.26E-06 

1.96E-03 3.92E.07 1.09E-05 

3.79E-04 7.59E-08. 2.28E-09 

3.79E-04 7.59E-08 1.98E-09 

2.45E-02 4.90E-06. 5.65E-06 

3.JJE-04 6.67E-08 3.88E-11 

3.33E-D2 6.67E-06. 2.82E-10 

1.01 E-02 , 2.0JE-06, 5.65E-05 

7.84E-03 1.57E-06 : 7 .23E-06 

6.51E-03 1.JOE-06. 3.63E-05 

9.19E-05 1.84E-08. 6.34E-09 , 
2.28E-D3 4.56E-07 1.22E-05 

3.02E-03 6.04E-07, 1.68E-05 

2.26E-07 4.52E-11; 6.67E-10 

7.13E-03 1. 1.43E-06. 3.97E-05 

3.JJE-04 , 6.67E-08; 3.0JE-08 

1.48E-02 2.97E-06. 3.58E-06 

3.72E-02 7.43E-06: 6.93E-06 

1.70E-01 3.41E-05 9.49E-04 
7.88E-02 i 1.58E-05. 5.42E:08 

3.79E-04 7.59E-08: 1.51E-12 

3.79E-04 7.59E-OB. 3.53E-09 

1.78E-03 J.55E-07 9.9DE-06 

I( lot)= Total daily Intake of substance 
Sc = Soll concentration after total time period of deposition 
l(soll) =Dally intake of substance from soil 
Pd + Pv = Concentration in plant 
l{ag) =Daily intake of substance from above ground vegetables 

Pr(bg) : Concentration In below ground plant parts due to root uptake 

l(bg} =Dally Intake of substam:e from below ground vegetables 

CSF =Carcinogenic slope ractor 

l(ag) Pr(bg) l(bg) l(totJ CSF 
(mg/day) (mg/kg) (mg/day) {mg/day) (per mg/kg-day) 

2.20E-08. 2.46E-08 8.61E-12. 6.78E-07 -· -- . 
2.97E-08 6.11E-10 2.14E-13: 9.16E-07 : 1.SOE+OO 

3.81E-08 7.74E-11 2.71E-14: 1.13E-06 -
6.99E-09 1.0BE-11 3.77E-15 , 2.0BE-07 : 4.30E+OO 
1.22E-07 2.28E-07 7.99E-11 8.00E-05 . 1.40E-02 

' 1.0JE-08 1.48E-10 5.19E-14. 3.07E-07 , 

1.37E-08 2.45E-10 8.SBE-14: 4.06E.07 r 
2.85E-12 4.14E-07 1.45E-10 I 7.GOE-08 6.SOE-01 

2.47E-12 4.61E-07 1.68E-10 '. 7.GOE-08 l 6.BOE-01 

7.06E-09 . 1.40E-08 I . 4.90E-12: 4.91E-06 ·; 

4.85E-14 4.SSE-06 ; 1.70E-09. 6.84E-08 1 ·--· --·· 
3.52E-13 1.60E-05 5.59E-09. 6.68E-06 i 9.SOE:f'.~O ·-
7.06E-OB NA NA ~ 2.10E-06. r.: --··. 
9.04E-09 NA NA ! 1.SBE-06 .. 
4.53E-08: 1.59E-10 : . 5.55E~14j 1.35E-06_ f .. _ ---~---~ 
7.SJE-12: 2.24E-08 ... 7.85E-12j 1.a4e-0s •. 7.70E+OO_ 
1.53E-08: 5.30E-09 1.86E-12. 4.71E-07 I 

• I . • ···-·· 
2.10E-08_ 3.77E-07 1 ~.Jf:E-10'. 6.25E-07 ~- ··-·-·· -
1.0BE-12. 9.63E-12 3.37E-15' 4.63E-11 ' 1.50E+05 

4.97E-08: 1.93E-11 I ·_ 6.75E-15 l 1.48E.06 . ...... 
3.79E-11: 2.06E-06 t .!·~.OE-10[ 6.74!=-08 ... ·-
4.48E-09 6.34E-04 2.92E-07 i 3.26E-06 . . .... -.. 
1.12e-0a. 2.32E-D5 : . 8:11e-09j_ 7~45E-os :. ·--··-·· 
1.19E-06 3.70E-07 1.JOE-10: 3.53E-05 .. 
6.77E-11 1.39E-O~ .. 4.BSE-08 ~. 1.58!=-05 .. -·- .. -
1.89E-15 2.89E-07 1.01E-10 7.GOE-08 1.10E-01 

4.41E-12 7.66E-08 2.68E-11 7.59E-OB 3.00E-02 ... 

1.24E-08 8.86E-10 3.11E-13 3.68E-07 

Cancer 
Risk 

7.53E-09 

.4 .. 90E-09 
6.14E-09 

2.BJE-10 
2.BJE-10 

3.47E-07 

7.76E-10 

3.BOE-08 

4.5BE-11 
1.25E-11 

r----····T~t~·I ~ancer risk== 4E-07 I 
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Table A-2.1.8 Case 1. WithoutPFS, HHRA Protocol: UMCDF CHILD RESIDENT 
INDIRECT EXPOSURES Calculatlon of hazard quotients, and hazard Indices 

Consumption rate of soil, CR(soil)= 
Fraclion of soil impacted, F(soil)= 

~onsumption rate of abv grd veg, CR(ag}= 
Fraction of abv grd veg impacted, F(ag)= 

Consumption rate of root veg, CR(bg}= 
Fraction of root veg Impacted, F(bg}= 

· Body weight. BW= 

0.0002 kg/day 
1 unil\ess 

0.005 kg/day 
0.25 unilless 

0.0014 kg/day 
0.25 unitless 

15 kg 

I( tot) =Total daily Intake of substancu 

Sc = Soll concentration aflet total lime period of deposition 
l(soU) s Dally Intake of substance from soil 

Pd + Pv = Concentration In plant 
l(ag) =Daily Intake of substance from above ground vegetables 

Pr(bg) =Concentration In below ground plant parts due to root uptake 

l(bg) s Daily Intake of substance from below ground vegetables 

RfD"' Reference dose 
HI .. Hazard Index 

Substances of Potential Concern Sc 
(mg/kg) 

l(soil) 
(mg/day) 

Pd+Pv l(ag) Pr(bg) l(bg) l(tot) RfD Hazard Hazard 
Index (mg/kg) (mg/day) (mg/kg) (mg/day) (mg/day) . (mg/kg-day), Index 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Elhylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-0initroto\uene 
2,6-Dinitrotoluene 

Di-n-octyl Phlhalale. 
GB 

HD/HT. 
Lead 

Mercury 
Nickel 

Total PCBs . 
Selenium 

Silver 

3.2BE-03 
4.43E-03 
5.47E-03 
1.00E-03 
4.00E-01 
1.48E-03 
1.96E-03 
3.79E-04 
3.79E-04 
2.45E-02 
3.33E-04 
3.33E:02 
1.01E-02 

6.56E-07 1.76E-05 
8.86E-07 2.38E-05 
1.09E-06. 3.05E-05 
2.01E-07. 5.59E-06 
7.99E-05 9.79E-05 
2.97E-07. 8.26E-06 
3.92E-07 . 1.09E-05 
7.59E-08 2.28E-09 

. 7.59E-OB 1.98E-09 ' . . 4.90E-06 5.65E-06 

i 6.67E-08 3.88E-11 
6.67E-06. 2.82E-10 
2.03E-06 5.65E-05 . . l 

7.B4E-03 
6.51E-03 

1.57E-06. 7.23E-06 
1.30E-06. 3.63E-05 ' 

9.19E-05 1.84E-OB. 6.34E-09 
2.28E-03 4.56E-07. 1.22E-05 
3.02E-03 6.04E-07 1.BBE-05 

2,3,7.IHCDD & Dioxin-Like SDPCs 2.26E-07 4.52E-11 8.67E-10 
Thallium 7.13E-03 1.43E-06. 3.97E-05 

VX 3.33E-04 .. 6.67E-08. 3.03E:OB 
Di-n-butyl Phthalate 1.48E-02 . 2.97E-06. 3.58E-06 

Diethyl Phthalate 3.72E-02 7.43E-06. 8.93E-06 
Manganese 1.70E-01 3.41E..Q5 9.49E-04 

_4-Methylphenol 7.88E-02 1.58E-05. 5.42E-08 
RDX 3.79E-04 7.59E-08 1.51E-12 

2,4,6-Trinitrololuene 3.79E-04 7.59E-08 3.53E-09 
Vanadium 1.78E-03 3.55E-07 9.90E-06 

2.20E-08, 2.46E-08 
2.97E-OB 6.11E-10 
3.81E-OB 7.74E-11 
6.99E-09 1.0BE-11 

B.61E-12 6.7BE-07 
2.14E-13: 9.16E-07 
2.71E-14. 1.13E-06 
3.77E-15, 2.0BE-07 

4.00E-04 
3.00E-04 
7.00E-02 

; 5.00E-0~ ~ 
1.22E-07. 2.28E-07 7.99E-11: 8.00E-05 2.00E-02 

liver Neuro 

-· 
5.72E-05 

1 5.43E-07 

1.03E-OB 1.48E-10 
1.37E-OB 2.45E-10 
2.85E-12 4.14E-07 
2.47E-12. 4.81E-07 
7 .O&E-09 1.40E-08 
4.BSE-14. 4.85E-06 

5.19E-14. 3.07E-07 
8.58E-14 _ 4.0&E-07 
1.45E-10, 7.&0E-OB 
1.&BE-10. 7.&0E-08 
4.90E-12 4.91E-06 

1.00E-03 
5.00E-03 . 
2.00E:03 
1.00E-03 . [ 1.0~~:06 
2.00E-02 __ 3.5_0E-06 .i .. _____ .... 

1.70E-09. 6.84E-08 4.30E-05 I 2.27E-05 
3.52E-13: 1.SOE-05 5.S9E-09: G.68E-06 I . -- - - . ·-·'. ....... - -

. · · · · · I ··· -· ·· - · I ·· ··-· -

7.0&E-06 NA _NA ·· I 2,_10E-06 !_ . ... . .... ---i-. --··- __ 
9.04E-09 NA NA 1.58E-06 1.00E-04 . 2.25E-04 . . .. .. . I . - I- . -- . - - . • . .. - .. 
4.53E-08. 1.59E-10 5._55E:14 ! 1.35E-06 i 2.00E-02 . . 9.62E-07 _____ .. _ ... 

7.93E-12. 2.24E-08 · t __ 7,85§-12j'_1._84E-08 i -......... _. . _ .. -·-· .. i. _ ···--··- . 
1.53E-08_ 5.30E-09 ; 1_.86E-12 4.71E-07 I 5.00E-03 . ---· .• --- ---
2.10E-08. 3.77E-07 i _1_.32e,10 &.25E-07 1 5.00E-03 . __ __ i ..... __ . 
1.0BE-12 · 9.63E-12 ; 3.37E-15i 4.63E-11 l 
4.97E-OB 1.93E-11 : &.JsE-1~p.4BE-os ! 8.00E-05 --z:&ie-04 
3.79E-11. 2.06E-06 /. 7.2.0E-1Q 1 6,74E-OB 4.30E-q5 :._ ..... 

4.4BE-09; B.34E-04 •. 2.9_2. E:DII 3.26E-06 i 1.00E-01 _ ! .. 
1.12E-OB 2.32E-05 I 8.11E-09 7.45E-06 8.00E-01 . 
1.19E-06. 3.70E-o7. !" 1.3oe~10·1 ·3:s3E-0s i 1.40E-01. ; 

6.77E-11 1.39E-04 i. 4.85E-08j_ 1,58E-05 5.00E-03 ,_ .... 
1.89E-15_ 2.89E-07 j. 1.01E·10I J.&OE-08 3.00E-03 .. : __ _ 
4.41E-12 7.66E-OB 2.68E-1_1 _ 7.59E-08 5.00E-04 2.17E-06 
1.24E-08 6.88E-10 3.11E-13 3.68E.Q7 7.00E-03 

•-·--····---

; 2_.24e:05 

··- -· 

3.60E:06 
' 4.51!0-05 

Hazard 
Quotient 

1E-04 
2E-04 
1E-06 
3E-06 
3E-04 
2E:05_ 
51;_-06 
21;-0~ 
5E-06 
2E-05_ 

.• 1E-O'\ 

... 1E-03 
4E-06 

6E-06 
BE-06 

1E-03 
1E-04 
2E-06 
6E-07 
2E-05 
2E-04 
2E-06 
1E-05 
3E-06 

r----;;i;.--o:cioo3 ____ o-:-o-oo3-I 0.003 



Table A·2.1.9 Case 1. Without PFS, HHRA Protocol: UMCDF RESIDENT 
DIRECT INHALATION EXPOSURES 

SUbalancu 01 ~otltf'll1a Concern R., ... - c ...... .,~. c ............ -- ·-· ~- ·-.:-.......... 1o1a11Nnn lolallM;lliill "' ·~ 
... •• .. , (.,.-._..i ... 1 j.,,-L ..... ! A4~~ ·-T.ira COO 7.67E·10 !1.50£.15 1.oae.14 1.16E+-05 1.11E.o9 1.25E-09 

P9rlta COO 8.36.,·10 1.0SE-14 1.17E-1-t 5.BOE+.CM 6.GSE·10 &.ll<IE-10 
Hu•COO 1.12E·09 1.41E·14 1.57Ji:-14 2.38E-06 3.34E·20 3.74E·20 

.i.COO 1.01E·09 1.21E·14 t.42E·14 '2.38E-07 l.ou:-21 3.37E•:tl 
Oo;ta COO 2.37E-09 2..!16E·14 3.llE-1-4 2.38E~ 7.Go4E·22 7.UE·22 
Tetra COP 1.HSE·tO 2.l2E·1S 2..59E·t5 2.38E-06 5,SOE·Z1 e.t&E·Zl 
Paita CCI' 1.->4E-09 t.S6E·1" 1.75E·14 l.19E-05 1.85E•l9 2..07E·19 
Heu COF 1.94E·09 2.43E·14 2.72E-t4 2.38E-06 s.ne-20 6.~E-20 

11 COF Z.68E·09 3,35E-H 3.75E-14 2.38E-07 7.!16E·21 l,!2E·21 
Ocia COF 2.0tE-09 2..52E·1" :z.12e.u 2.38E-08 5.98E·ZZ &.70E·2:2 

2.3.7.B·TCOOTEO 2.17E-09 2.72E·14 3.0SE·U 1.50E+a5 4.aae-og 4.57E-og 
Anflmon~ ll.911E·OS 1.12E-09 1.26E-og ,_ 1.22E-04 1.53E·09 1.71E-09 s.ooe .. a1 7.63E-08 a.SSE-08 

"'~ 1.49E·04 1.87E-09 2.09E..()9 1.45E-03 .. ~ 2.7SE-OS 3.4SE-ta 3.t6E·10 8.40E..OO 2,89E..()9 3.24E-o9 

""~ 3.32E·D.'.l 4.16E-08 4.66E-08 S.BaE-03 
C.Om~ 4.0SE-05 5.07E·10 s.sae-10 6.30E..oo l.20E-09 3.53E-o9 
Chromium S.36E-OS 6.71E·10 7.52E-11l 4.1aE+a1 :Z.75E-ll8 3.aee-aa 

"""" 4.60E·05 5,76E·10 6."6E.tll 

' S.68E·OS 7.11E·10 7.97E·10 

Lud 2.78E·0.4 3.48E-09 l.90E-09 

"' ~ 4.66E·03 5.&3E-aa s.SJe-aa 1.40E-OS 
Meicurv 3.77E-OS 4.72E-10 5.29E·10 B.50E-05 .... t.78E·04 2.23E-09 :Z.50E-ll9 8.4aE-01 1.UE-09 2.10E-ot 

""" ru• 2.02e-oa 2.SJE-08 2.ME-aa - 6.24E-OS 7.12E·10 a.75E-10 

"'" 8.27E·OS 1.0.E-09 1.lSE-09 

"""""" 1.96E·04 2.46E-09 2.7SE-og 

T• 2.l3E41 2.91E-09 l.26E-09 
Vanadl<.m 4.BBE-05 a.11e-10 6.&4E0 10 

"" !.OIE-03 1.26E-08 1.42.E.aa 

·~~ 2.sse-01 3.llE-06 3.73E-ll6 .. ~- 6 20E·04 1.ne--09 l.70E-09 2.!l(lE-02 2.25E-10 2.s2E-10 
eromoa.:t>1o1oma!l\ar>e S.70E·05 7.13E•11 7.99E-11 

9romolom1 9.61E·05 1.20E-09 1.:ise-og 3.SSE-03 4.63E·12 S.19E·12 
2·Bu1al'\Ol'l9 1.TIE-03 1.66E-OI 1.16E-OB 2.90E-01 

c..rcon 0.surhcie 1.oee-05 l.17E·10 9.94E-10 2.90E-o.'.I 
Caill>On T•l••o:hlorid<I 1.76E-04 2.2 E·Oll 2.47E-09 s.xie-02 1.17E·IO 1.l1E·10 

O>lo•oOanz- 1.36E-05 1.73E·10 1.94E·10 s.aae-03 
cnlorolonn 1.70E·04 2.13E·09 2.39E-09 8 10E-02 1.73E·10 1.!ME·tO 

Chlornmell\ule 3.43E-03 4.2'!1E-ll8 4.S1E·OS 6 30E.Q.'.I 2.1ae-10 3.0lE·10 
Oibromochlorom•11\ane 6.17E-OS 7.73E·11 a.66E-11 

1.1·0td'lloroathaM 3.16E·05 3.95E·11 4 . .UE-11 1.45E+OO 

1.2·0k:Moro •M 1.S7E·03 1.96E-08 2.20E-Ga 3.BOE-03 
0 .. 1.3--0icillo 1.3SE·03 1.69E-08 1.90E-ll8 1.lOE-01 2.20E-09 :Z.4&E-09 5.BOE-o.'.I 

trans· I .J·Oichlor 3.22E·OS 4.03E-11 4.S1E·11 t.XlE-01 5.24E-12 S.B6E·12 5.70E-o3 

"" ·~ 2.33E·OS 2.92.E-10 3.27E·11l 2.90E-Ot 
2·f·knanona 1,43E·OS 1.&ae.10 2.01E·10 

Mein ""'""" 3.42E·02 4.2'!1E-07 4.&0E-07 1.70E-o.'.1 7.2'!1E·1a B.17E-IO B.70E-01 

4-Matn.i.2. ·~ 1.93E-OS 2.2'!1E·IO 2.57E·10 2.lOE-01 
Sir- &.SSE-04 8.20E-09 9.19E-o9 8.70E·OI 

1.1.2.2·Tetrac11101ootl\ane S.51E·OS 6.90E·11 7.73E·11 2.ooe-01 1.38E·11 1.sse-11 
Telrao:hlo1oelha-n• 8.59E·06 1.oae-10 1.20E·10 

'""""' 1.B6E·02 2.33E-o7 2.61E·07 1.lOE-01 

1.1.1·Tnchloroe1har>e 1.B3E·04 2.2'!1E-09 2.57E·09 

V•ivt ACG1ata 4 30E-06 5.39E-11 6.0lE-11 S.70E-02 

Vin"' Chlonde 5 99E·05 7.S(le.10 8.40E·10 l.OOE-01 2.2SE·10 2.52E·10 

' . 3.BBE-05 4.S6E·10 5."4E·10 

Bentoo: Acid 1.~9E-03 1.62E-ll8 1.12.E-08 

"" """' 1.16E·02 1.4SE-07 t.6.JE-07 

Oi<IU>"' Pnll\a\a!a 2.13E·04 2.66E-09 2.98E-ll9 
Qom&lh Pnll\a\ale 2.12E·03 2.66E-08 2.97E.oe 
0.-n·t>ul Pnll\ala!a B.48E-OS 1.06E.Q9 1.19E-09 
Oi·n-oct Pn11\alale tAOE-04 1.76E-09 1.97E-09 

ti;s'2·E!11"'00 ·PnlM~te '.29E·03 :z.ase-aa 3.21E-08 

2·Metn 1.97E·03 2.47E-08 2.76E-OI 
l·Melh 8.19E·04 1.0JE-08 1.1SE-Oll 

4-Malh 3.79E·04 4.75E-09 5.32E-09 

Na"""M*'- a•2e-os 1.0SE-09 1.UE--09 

•• 1.61E·06 2.01E·11 2.25E·11 8.67E-07 
1-!0IHT 1 &lE-04 2.0lE-09 2,25E-09 9.50E+OO 1.91E-ll8 2.14E-OB 2.90E-OS 

" 1.61E·06 2.01E-11 :z.2se.11 8.&7E-07 

""'~ 5.70E·02 7.13E-07 7.99E-07 

""" ""'""" 3.28E-01 4.1tE·06 4.61E-06 S.BOE-o.'.I 
rMHn Flucnde 9.01E-02 1.13E-ll6 1.26E-06 
~ cenne 3.B3E·04 4.79E-09 5.37E-o9 

"' 4 42E·07 5.S4E-12 6.21E·12 
?ar!K:u!al• 8.02E-02 1.0lE-06 1.13E-ll6 

2.4·0.Mro1olu<tne 1.83E·06 2.29E-11 2.S(;E-11 

2.6·Dmi1rolotuana 1.93E·06 2.2'!1E·11 2.S6E-11 
2.4.S·TMll•o!olua<>E' 1.83E·06 2.2'!1E·11 2.S6E·11 

RC< 1.93E-06 2.2'!1E-t1 2.S6E·11 

""' 1.83E·06 2.29E·11 2.S6E·11 

tE-07 2E-07 Tol•I Hla 

A-11 

CDD·C----•11< 
CDf•~_.___..,._ 

·- ·---· --·~· ·-

:Z.12E..OS 3.16E-OS 

1.57E.o4 1.76E-<M 

9.11E-a:2 1.02E-ot 
1.20E.o4 1-"'""' 

1.2SE-o& t.41E-06 
6.69E-o6 7.SOE-06 

S.S2E-07 7.ltE-07 

5,9GE·10 6.61lE-10 

1.13E-04 1.27E-<M 
6.llE-05 7.15E-05 

1.55E.IJ7 1.73E-07 

2.20E-ae 2.HE-08 

1.aeE-OS 1.21E-05 

:Z. tBE-08 2."4E-08 
2.06E-07 2.l1E-07 

4.ME-OS 5.19E-05 

2.07E-08 :Z.32.E-08 

5.07E.o4 S.ME-04 

1.s2e-m 1.70E-o3 

5.07E-04 5.WE-<M 

1.sse-a::i 1.74E-02 

0,1 0,1 



.............. __________ ~~~ 

Table A-2.1.10 Case 1. Without PFS, HHRA Protocol: UMCDF ADULT RESIDENT 

Risk Hl-1.lver Hl·Neuro 
UMCDF UMCOF UMCOF 

Indirect 
Antimony 
Aru1n1c 5.16E-09 
Barn.1111 

Beryllium 3.38E-09 
Ibis (2-Ethylhexyl) Phthalate 3.33E-09 

Cadmium 
Chromium 

2,4·0initroto!uene 1.S4E-10 
2,6-0tnilrotok.lene 1.SSE-10 

Oi-n-octyl Phlhalate 
GB 

HO/HT 1.87E-07 
Lead 

Mercury 
Nick et 

Total PCBs 4.19E-10 
Selenium 

Silver 
2,3,7,8-TCOO & Others 2.45E-08 

Thallium 
vx 

01-n-bulyl Phthalate 
Diethyl Phthalate 

Manganese 
4-Methy\phenoi 

ROX 2ABE-11 
2.4 ,6· Tnnilrotoluene 6.71E-12 

Vanadium 

: 2.90E-05 

. 2.76E-07 
: 5.53E-07 

1.77E-06 
1.36E-05 

. 1.18E44 

1.70E-04 
1.22E-OS 

2.32E-06 
2.31E-05 

1.09E-05 

HQ 

1.48E-05 
·2.57E-05 .. 
1 43E-07 _ 
3.67E-07 

'2.78E..05 
2.71E.:0S 
7.17E-07 
2.64E:.07 
s.'3be::01 
1.70E-OO 

' 1.31E-OS 

1.13E-04 
5.95!;:Q! .. 

8.26E-07 
1.10E-00 

.. 
- t.63E-04 
1.17E~S 

-
3.86E-07 
6.52E-08 
2.22E-D5 
222.E.05 
1.75E..J'J7 
1.04E-06 -4.64E.J'J7 

Total 2.ZSE-07 I Z.02E-04 11.70E..04 I 
Grand Total 4E-07 0.0002021 0.00017 I 

Manganese 
· M9rcury 

Nickel 
Phf£1.sp.ho~s 

Selenium 
Sliver 

Thallium 
T" 

Vanadium 
--·Zinc···· 

ketone 
Benzene 

Bromod1cn1orcmethaiie 
Bromoform 
2·Butanone 

Carbon Oisumde 
Carbon Tetracl'\londe 

Chlorobenzene 
Chtorofonn 

Chtorcmelhane 
OibromodTICromethane 

Rlsk-lnh. Hl-lnh. 
UMCDF UMCDF 

1.BSE-09 

2.25E-10 

4.63E-12 

1.17E·10 

1.73E·10 
270E-10 

-9:1·1e;oi 
.. 1.2oe:o4· · 
:a:ooe+qo. · 

1.25E-06 
: 6.69E'.-OO. 

6 52E-07 

1,1.oicn1croelhane s.see-10 
1.2-D1cn1oropropane 1.13E-04 

c1s-1,3-0ichlcropropene 2.20E.09 6.3BE.05 
trans-1,3-0idilcropropene· 5.24E-12 1.SSE-07 

Elhyltienzene 2.20E.OB 
2-Hexanone 

Methylene Chlciride 
4-Melhyl-2-pe:ntanone 

Styrene 
1, 1,2.2-Tetrac:hloroethane 

T etracl'\IOroelhene 
Toluene 

1.1, 1-Tnc:hloroelhane 
Vinyl Acetate 
Vinyl Chlonoe 

Xy!enes 
Benzoic Acid 

Benzyl Ak:chol 
Diethyl Phlhalate 

Dimethyl Phlhalate 
D1-ri:Cutyl Phthal?_~e -
01-n..octyl Phlhalate 

b1s(2·E\hylhexyl}·P~~late 
2-Methylphenol 
3-Methylphencl 
4-Melhylphencil · 

Naphthalene 
. ·Ga 

7.29E-10 1.0BE-05 

2.06E.07 

4.64E.05 

2.07E-OB 
2.25E-10 

-5.07E-04 
1.91E.J'JB 1.52E.03 HO/HT 

Vx 
ChlOiine · · 

_ _. . ._~ -_-_ .~:5:01e-04 · 

_Hydrogen Chlorid~ 
Hydrogen Fluoride. 

Nitroglycerine 
PCB 

P3.ri1cu1iates -
2,4-0jl)ilroto~uene 
2,S.Oinl\totoluen11 

2,4,S. Truittroto1U11ne 

A-12 

ROX 
.. HMX 

1.SSE-02 

1.39E-07 11.1oe-01 

1E.Q7 r 0.11 



Table A-2.1.11 Case 1. Without PFS, HHRA Protocol: UMCDF CHILD RESIDENT 

Indirect 
Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-ethylhexyl) Phthalate 

Cadmium 
Chromium 

2.4-0inilrotoluene 
2,6-01nitro1oluene 

01-n-octyl Phthalate 
GB 

HO/HT 
Lead 

Mel"CIJry 
Nickel 

Total PCBs 
Selenium 

Silver 
2,3.7,S·TCOO & Others 

Thallium 
vx 

01-n-butyt Phtha!ate 
Diethyl Phthalate 

Manganese 
4-Methylphenol 

ROX 
2.4, 5· Trinitrotoluene 

Vanadium 

Total 

Grand Total 

Risk Hl·Llver Hl-Neuro HQ 
UMCOF UMCOF UMCOF 

1.oae-04 
7.53E-09 .• 1 gse-04 

1 o3e-OS 
4.9oe-09 2 66E-06 
s 14e-09 5.72E-05 2.56E-04 - (96e-Os 

5.19E-06 
2a3e.10 5."43E-07 2.43E-06 
2.83E-10 1.0SE-06 ··4.86e-ae 

3.soe-06 1.57E-05 
2.27E-05 1.02E-04 

3.47E-07 

2.25E-04 1.01E-03 
4 SOE-06 

7.76E-10 
6.03E-OS 
7.99E-06 

3.SOE-08 
2.64E-04 

.. 
1.18E-03 

2.24E-05. {OOE-04 
2.0SE-06 
5.96E-07 

3.60E..Q6 1,61E-05 
4.51E-05 2.02E-04 

4.58E·11 1.62E-06 
1.25E-11 2.17E-06 9.71E-06 

3.36E-06 

4.0SE-07 I l.26E-04 I l.21E-04 I 
SE-07 I 0.00033 I 0.00032 I 

Rlsk-lnh. Hl-lnh. 
UMCOF UMCOF 

1nha1at1on 
-T9ira-ctib ·.. ·- ·1:2se.as 

-· {~~~88§··.~-== !~·~.[~~-::~-~~~~~ 
· · ···i~~aigg----- ~~~~~:~ ··-- · ··- - · 

. -· ·-re·1iiCOF 6.1sE-21 
· ·isen1a·coF --- :ro1e~;9··· ----

Heiica COF- - . .• 6.°46E-20 1 

Hepta COF. . • 8.92E-21 
Octa CoF· s.1oe-22 

·· 2,3,'l' .• s-=Tci5o·)·gg ____ 4."51E:.OO ··-·· --

An:tin.19~Y 
Arsenic 

· · ·- BariurTI 
s~SsE-08' -· • 

. ~~..:_-~Eiii[liuin 
__ •. 3: 16E-O~ 

••. 3.24E-09 • .. 
1.76E-04 Boron 

C8dmium 
-Chri:imlum· - · 

.• Cobiilt -
Copper · · 

_ _:3_,,.SSE-09 . _ __ ., 
.. 3.~E-08 _ 

(e'ad ··-· 
Manganese 
M~rcury 
Nickel 

PhOsphorus 
Se!ei'uum 

· · ·siiver 
Tu.iilium 

Tin 
Vaiiai:.!1um 

Zinc 
-AcetCine -
Berizene 

arOmOdi"chtoromethane 
Bromoform 
2-Butanone 

Carbon Oisutfide 
Caroon Tetrachlortde 

Chloroberu:ene 
• Chlo.rOform 

Chlori:imethane 
Oibromoc:nloromethane 

1, 1·01chloroethan8 
1.2-0i~!oropropane 

cis-1,3·01cl")!oropropene 
trans-1.3-0ichloropropene 

. Et.hyl_beru:.!rlei 
2-Hexanone 

Methylene Chloride 
-4-Methyl-2-pentanone 

Styrene 
1.1,2.2-Tetrachloroethane. 

.T etrac:nloroelhe.ne 
Toluene 

1.1, 1-Trichloroethane 
Vinyl Acetate 
Vinyl Chloride 

Xylenes 
Beru:o1c Acid 

Benzyl Alcohol 
Diethyl Phthaiiite 

Di!"!let~yl Phtti_?!!ate 
Oi-n-butyl Phthalale 
Oi-n-octyi Phth81aie 

b1s(2-Ei~y.lhexili-Piithalat~ 
2-Methylphenol 

~ 

3-Melhylphenol 
4-Me!Jiylph.enol 

Naphthalene 
GB 

HD/HT 
vx 

Chlorine 
.Hydrogen Chlo!ii:le 
Hydrogen Fluoride 

1.02e-01· 
1.3Se-04 

2, 10E-09 .. 

2.52E-10 

5.19E-12 

1,31E-10 

2.4se-09 
5.asE-12 

817E·10 

1.55E·11 

2.52E-10 

2.14E-OS 

_ 1 41E-06 
7.SOE-06 

1.31e-01 

: 6.68E·10 
1.27E-04 

. 7.15E-05 

. f73E-07 
2 4_7E-9S 

1.21E-05 . 
2.3!E-07 

5 19E-05 

: 2.32E-08 

.. 

·-

• 5.SSE-04 
.1.70E-03 

5.68E-04 

1.74E-02; 

. 
Nitn;iglycerine . .. ~-

PCB 
Particulates 

·2;4:oiii1irotoiufine 
2,6-Dinitrolo!uene .• _ 

2, 4,_6-J'ru1itrot!;![U~~; 
ROX 
HMX 

1.56E--0711.2JE-01 

2E..07 0.12 

.. 
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Table A-2.1.12Case1. Without PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 
CONCENTRATIONS AND DEPOSITIONS: Calculilted depositions and concentrations for Indirect exposur- pathways 

·sUbStaOc-es-of Potential Concem 

Tetra COD 
Penta COO 
HexaCOO 
HeptaCDO 
Octa COO 
Tetra COF 
PentaCOF 
HexaCDF 
HeptaCQ.F 
OctaCOF 

Anlim~ny 
Arsenic 
Barium 

_ B~rylliufn_. 
bis· (2-Ethylhe~yll_Pt"thaiate 

Cadmium 
Ctiroriiium 

- 2, 4-0inilrolCiiue:pe 
2. 6-Dinitroto_lu_ene 

Oi-n-octyl fhUialate 
GB 

HOtHT 
Lead 

Mertury 
Nickel 
PCB 

Selenium · 
sliver -

2.3.1.a-Tcbo &.l?Jo~~lik.8 S_OPcs 
ThallilUll . vx· 

Di:n·bU.ty~ ~hkiSiate 
Oielhfl .Ph~ala~ 

Marv;ian_ese 
4-Me~tyfih"Eiiiot 

ROX 
2.4.6J'~in~i-!lfolUene 

.vanadium 

Particulate Dry 
Deposition 

Pdd 
rm2Yvr 

5.21E-11 
9.SJE-11 
t.62E-10 
1.SSE-10 
3.69E~10 
a.ci9E-12 
1.tbi:-tci 
2.67E-10 
3 OOe-10 
311E-1o 

1.40E-05 
1.89E-0S 
2.3:3E-os 
4.28E-06 
6.89E.-05 
6.J2E-00 
8 3se-OO 
O.OOE-t-00 
0.6oEi-OO 
4.15E-06 
2.07E-14 
5.36E-11 
4.32E-05 

·oooe-1-00 
2.77E-05 
0.00E-t-00 
9.71E-06 
t 29E-05 
2.ciSe-10 
3.04E-05 
6.52i:.-11 
2ssE-06 
6."J4E-06 
7.26E-04 
9.74E-11 
0.00E+Oo 
O.OOE+OO 
7.57E.-06 

PaitlcU1ate Wet 
Deposition 

Pwd 

5 25E-12 
9.54E·12 
1.s2e-11 
1.SSE-11 
3.69E-11 
a 09E-t3 
i tOE-11 
268E-11 
4.00E-11 
313E-11 

1.40E-06 
1_90E-06 
2.33E.-06 
4.'30E-07 
6 87E-06 
6 32E.Q7 
e J1E-01 
0.00EtOO 
OOOE-t-00 
4.21E-07 
2 ttE-15 
S.44E-12 
4.34E--06 
O.OOE•OO 
2.79E-06 
O.OOE•OO 
9.74E-07 
1.29E~06 
2.0sE-11 
J.66e-00 
6.61E·12 
isSE.Q7 
s.JsE-01 
1.21E..Os 
9.Sse-12 
0.00E-i-00 
O.ooei-00 
7.61E-07 

! 

Vapor 
Wet Deposition 

Vwd 
'm2 

118E-11 
6.19E-t2 
2 26E-12 
583E-13 
1.36E-t4 
3.66E-12 
148E-11 
6.12E-12 
3 OSE-12 
t 16E-13 

O.OOE+OO 
O.OOE+OO 
OOOE+OO 
OOOE-t-00 
5.07E-05 
O.OOE+OO 
O.OOE-t-00 
S.02E-06 
S.02E-08 
3.11E-06 
4.41E-OB 
4.4tE-06 
oooei-oo 
t 04E-06 

O.OOE-t-00 
1 22e.os 
O.OOE-1-oci 
O.OOE-i-00 
2.36E-11 
t.89E-15 
4.41E-06 
t.68E-06 
4.72E-D6 
O.OOE-1-00 
t.ci4E-05 
5 02E-08 
5.02E-08 
O.OOE-1-00 

Vapor 
Concentration 

Ve 
'mJ 

4.31E-10 
225E-10 
8.21E-11 
212E-1t 
4 96E-13 
i 33E·10 
5 37E-10 
2 23E·10 
1 12E·10 
4 22E·12 

O.OOE-1-00 
OOOE-t-00 
OOOE-i-00 
o.ooe.t-06 
1 85E-03 . 
O.OOE-1-cio 
O.OOE-i-00 
183E-06 
1 83E-06 
1 t3E-04 
1 61E--06 
t 61E-04 

ci.OOE-t-00 
3 77E.Q5 
O.OOE+OO 
4 42E-07 
O.OOE+OO 
oooe-i-00 
B.57E·10 
6 87E·14 
1 61E--06 
6.8SE-05 
1.72E-04 
d.ooe.too 
3 79E-04 
·; 83E-06 
1 63E-06 
o.OOE+Oo 

Toxicity 
Equlvalency 

Factor 

1.6oo 
o.sOO 
o. too 
0:610 
0:001 
9.100 • 
0.500 ' 
6:i6o-
0.010· 
6001" ... : 

Total"". 

i-. - .... 

2,3,7,8-TCOD 
Toxicity Equivalents 

Pdd 
'uofm3 

521E--11 
4 77tE~11 
162E-ti 
1.SSE-12 
3.69E-t3 
a.OSE-13 
5.49E-1i 
2.67E-11 
3.96E·12 
3 t iE-13 
2.05E-10 

2,3,7,8-TCOD 
Toxicity Equivalents 

Pwd 
rm2-· 

5.25E-12 
4.11E-12 
i62e-12 
155E-13 
3.69E-14 
6.09E-14 
5.52E-12 
2.66E-i2 
4.00E-13 
i1:3E-t~ 
2.05E-11 

COD• Chk>rlnated dlbonzo.p-dloxtn 
CDF • Chlorln&ted dlbcnzo.p-turan 

2,3;7,8-TCDD 
Toxicity Equivalents 

Vwd 
1m2-vr 

1.18E-11 
309E-12 
2.2se-tl 
5.83E-15 
1.:isE-17. 
3.66E-13 
·13eE-12 
6:12E-i3 
J.oae:14 
t.16E:1s 
2.36E-11 

2,3,7,8-TCDD 
Toxicity Equlvillents 

Ve 
UQ/m3 

4 ltE-to 
1.13E-10 
8.2H:-12 
i 12e:.:13 
4.96E-16 
1'.33e~t1 
;!69e-10 
"2.23E-t1 
t.t2E-ti 

· 4·:22e:1s 
8.57E-1D 

·i 
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Table A-2.1.13 Case 1. Without PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 
SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing depth, Z= 1 cm 
Soil bulk densitv, BD= 1.5 a/cm3 

Total deposition time period, Tc= 3.2 vrs 
Drv deposition velocity of vapor phase, Vdv= 3 lcm/s 

Substances of Potential Concern Pdd Pwd 

fa/m2-yr) (g/m2-vr) 

Antimony 1.40E-05 1.40E·06 
Arsenic 1.B9E-05 1.90E-06 
Barium 2.33E-05 2.33E-06 

Bervllium 4.2BE-06 4.30E-07 
bis (2-Ethylhexvll Phthalate 6.89E-05 6.87E-06 

Cadmium 6.32E-06 6.32E-07 
Chromium 8.36E-06 8.37E-07 

2,4-Dinitrotoluene O.OOE+OO O.OOE+OO 
2,6-Dinitrotoluene O.OOE+OO O.OOE+OO 

Di-n-octyl Phthalate 4.15E-06 4.21E-07 
GB 2.07E-14 2.11E-15 

HD/HT 5.36E-11 5.44E-12 
Lead 4.32E-05 4.34E-06 

Mercurv O.OOE+OO O.OOE+OO 
Nickel 2.77E-05 2.79E-06 
PCB O.OOE+OO O.OOE+OO 

Selenium 9.71 E-06 9.74E-07 
Silver 1.29E-05 1.29E-06 

2.3,7,8-TCDD & Dioxin-Like SOPCs 2.05E-10 2.05E-11 
Thallium 3.04E-05 3.06E-06 

vx 6.52E-11 6.61 E-12 
Di-n-butvl Phthalate 2.55E-06 2.55E-07 

Diethyl Phthalate 6.34E-06 6.39E-07 
Manaanese 7.26E-04 '7.27E-05 

4-Methylphenol 9.74E-11 9.85E-12 
RDX O.OOE+OO O.OOE+OO 

2,4,6-Trinitrotoluene O.OOE+OO 0.00E+OO 
Vanadium 7.57E-06 7.61 E-07 

Vwd 

(g/m2-yr) 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.07E-05 
O.OOE+OO 
O.OOE+OO 
5.02E-08 
5.02E-08 
3.11E-06 
4.41 E-08 
4.41 E-06 
O.OOE+OO 
1.04E-06 
O.OOE+OO 
1.22E-OB 
0.00E+OO 
O.OOE+OO 
2.36E-11 
1.B9E-15 
4.41 E-08 
1.88E-06 
4.72E-06 
O.OOE+OO 
1.04E-05 
5.02E-08 
5.02E-08 
O.OOE+OO 

Sc= Soil concentration after total time period of deposition 
Ds = Deposition term 
Pdd =Yearly dry deposition from particle phase 
Pwd =Yearly wet deposition from particle phase 
Vwd =Yearly wet deposition from vapor phase 
Ve= Vapor phase. air concentration 

Ve Ds Sc 

(µg/m3) (1/yr) (mg/kg) 

O.OOE+OO 1.03E·03 3.28E-03 
O.OOE+OO 1.38E-03 4.43E-03 
O.OOE+OO 1.71E-03 5.47E-03 
O.OOE+OO 3.14E-04 1.00E-03 
1.85E-03 1.25E-01 4.00E-01 
O.OOE+OO 4.63E-04 1.48E-03 
O.OOE+OO 6.13E-04 1.96E-03 
1.83E-06 1.19E-04 3.79E-04 
1.83E-06 1.19E-04 3.79E-04 
1.13E-04 7.65E-03 2.45E-02 
1.61 E-06 1.04E-04 3.33E-04 
1.61 E-04 1.04E-02 3.33E-02 

O.OOE+OO 3.17E-03 1.01E-02 
3.77E-05 2.45E-03 7.84E-03 
O.OOE+OO 2.03E-03 6.51E-03 
4.42E-07 2.B7E-05 9.19E-05 
O.OOE+OO 7.13E-04 2.28E-03 
O.OOE+OO 9.43E-04 3.02E-03 
8.57E-10 7.06E-OB 2.26E-07 
6.87E-14 2.23E-03 7.13E-03 
1.61 E-06 1.04E-04 3.33E-04 
6.85E-05 4.63E-03 1.48E-02 
1.72E-04 1.16E-02 3.72E-02 
O.OOE+OO 5.32E-02 1.70E-01 
3.79E-04 2.46E-02 7.88E-02 
1.83E-06 1.19E-04 3.79E-04 
1.83E-06 1.19E-04 3.79E-04 
O.OOE+OO 5.55E-04 1.78E-03 

.. 



~ 
~ 

°' 

Table A-2.1.14 Case 1. Without PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 

CONSUMPTION OF ABOVE-GROUND VEGETABLES: 

Interception fraction of edible portion. Rp; 
Plant surface loss coefficient, kp; 

Time between rainfalls, t-rain; 
Length of plant exposure per harvest. Tp; 

Standing crop biomass, Yp; 
Density of air, p; 

Above qround veq. correction factor, VGab; 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

. . .... Beryllium . .. . 
bis (2-Ethylhexyl) Phthalate 
· · Cadmium 

Chromium 
2,4-binitrotoiuene 
2,B-Dinitrotoluene ·· 

Di-n-acl)ilphthaiate 
GB 

HD/HT 
Lead 

Mercury 
Nickel 
PCB 

Selenium 
Silver 

2,3,7,B-tCDD & Dioxin-Like SOPCs 
Thallium 

iix 
bi:n-butyl Phihalate 

Diethyl Phthalate 
Manganese 

4-M-ethyiphenol 
ROX 

2,4,6-Trinitrotoluene 
vanadium 

Calculation of above-ground vegetable concentralion due to direct deposition 
Calculation of above-ground vegetable concentration due to air-to-plant transfer 

0.04 unitless 
18 1/yr 
14 days 

0.16 yrs 
1.7 kg DW/m2 

1200 g/m3 
0.01 unitless 

1.40E-05 . 1.40E-06 
1.B9E-05 . 1.90E-06 
2.:i3E-05 . 2.33E-06 
4.2BE-06 . 4.30E-07 
6.89E-05 ; 6.87E-06 
6.32E-06 ' 6.32E-07. 
8.36E-06 : 8.37E-07_ , 
O.OOE+OO · O.OOE+OO 
O.OOE+OO 'O.OOE+OO 
4. 15E-06 i 4. 21 E-07 
2.07E-14 . 2.11E-15 
5.36E-11 : 5.44E-12 
4.32E-05 . 4.:i4E..06 
O.OOE+OO . O.OOE+Oci 
2.77E-05 i 2.79E-06 
O.OOE+OO i O.OOE+OO 
9.71E-06 ; 9.74E-o7 
1.29E-05 ' 1.29E-06 
:2.05E-10 : 2.05E-11 
3.64E-65 ' 3.06E-06 
6.52E-11 G.61E-12 
2.55E-06 · 2.55E-67 
6.34E-06 6.39E-07 .. 
7 .26E-64 7 .27E-05 
9.74E-11 9.B5E-12 
O.OOE+OO ··o.OOE+OO 
O.OOE+OO . O.OOE+OO 
7.57E-66 ., 7.S1E-67 

Fw 

0.2 
0.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
ii.6: 
6.6 
0.2 
0.6 
0.6 
0.6 
o.6 
0.6 
0.6 
0.6 
o.6 
0.6 
0.6 
0.6 

Pd= Concentration In plant due to direct deposition 
Pv =Concentration in plant due to air-to-plant transfer 
Pd+ Pv =Concentration In plant due to direct deposition and air-to-plant transfer 
Fw =Fraction of wet deposition of particles that adheres to plant 
Bv =Air-to-plant bloconcentration factor 

. 1.7GE-05 .. 6.00E+OO NA : 0.00E+OO 
2.3SE-05 '. 6.btiE+oo ; . NA : ci.ciiiE'+oci 

: :i.o5r::os ; 6.66E:+6o : · NA ... ·. l o.ogg+o\> 
: 5.59E-06 ; ().O()r:+_OO j ... NA_ ... 1 O:()OE,+_()9_ 
. s.oo_E-05 ;J.B5E-03 i s,11E:i:o2 ···! ?-~6"'-:l!S. 
: 8.26E-06 : ().OOE+OO , _NA 1 ().OQE+O() 
, 1.09E-05. '. O.OOE+OO , . _NA_.. ..i O:OOE:tOO 

.. ~:~~~:~~ l l~;tg~ : .. {;~~!~~ . i t;~~~~ 
I ~.43E-ci6 Jj:iE-04 .. ~:32~+02:. j 2:19~-iff. 

... l ~-711;:14 : 1,(l1E_-0_6. ·-. 2.9()E:+()O _ 1 .3.l!~E,:t!. 
; I·92r:-.11 i . ."!.61E-01 , 1.581:.:01 i 2,~1£:!() 
4 5,6.~E-05_ : O:()OE:+o9 : ..... _NA_ . . . ().OOE+()O 
: O.O_QE+OO ;}}7E:05 , 2.30E+04 j 7.;!31§-:0_6 

3.63E-05 • O.OOE+OO . NA · 0.00E+OO 
1 o.ooe+oo 1 4.42E-ot : . {72E+o3 · i s.34e=09 · 

-·I - ·----------1-· · --·-- · - · 1 - --- • • •-··-··---- ••• 

1.22E-05 . 0.00E+OO NA 'O.OOE+OO 
; f.s·ag:.os ·; o.O:oE+oo · · _ --· t!A_ j ~.ool[+<!9 

2.68E-10 ' B.57E-10 8.39E+04 · 5.99E-10 I··-···-·- ..... --- ·---· .. ··-- ..... .l - -·-···. 
, 3.97E-05 . 6.87E-14 NA : O.OOE+OO 
' ii:53E~11 . i .Bi E-06 i.'26E+·a3 . i :i.oiE:Oa 
. 3:33E-OS '. 6.85E-05 4.40E+02 '. 2.61e:ci7 
-·-··-··-·-'· ····-' .. -- 1··-··---
: 8.29E-06 ; 1.72E-04 ' 4.48E+02 , 6.41E-07 
: 9.49E.-o4 . o.o6E+cio ' . NA ....... ; O.OOE+oo 
: 1.~te-fo :l.19g.04 , 1)1~+01 . " s.{og:OB. 
0.00E+OO 1.83E-06 9.92E-02 1.51E-12 

· o.ooE'+oo 1.e3E-o6 · 2.32E+o2 ; :i.53E:-o9 
. '. 9.90E-06. o.iioE+o6 .... NA : o.ooe+oo 

1:i6E-05 
2.3sE~05. 

3.o5E'-05 
5:59E'-o6 
9.79E.-o5 
il.i6E-OS 
·1.ose-05 
:Z:28E-09 
1.981:-0s 
!fti5E.-o6 
3~BliE-11 . 
i.s2e:1o 
5.65E'-o5 
1.2:ie.os 
:i:s:iE'..Os 

·it34E:-69 
1.2ie:Os 
'DisE-05. 
8.67E.-1o 
:f97E.-o5 
3:ti3e..Oii 
:i:saE;OS 

. ii.9:ii:-06" 
s:49E:04 .. 
5.42E:-6if 
1:51E~12-
:i:5:iE:-il9 .. 
9:soe.o6. 
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Table A-2.1.15 Case 1. Without PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 

CONSUMPTION OF ROOT VEGETABLES: 

Soil mixinq depth, Z= 
Soil bulk densitv, BD= 

Total deoosition time oeriod, Te= 
Below ground veg. correction factor, VGbg-

Calculation of soil concentration due to deposition 
Calculation of root vegetable concentration due to root uptake 

20 cm 
1.5 o/cm3 
3.2 vrs 

0.01 unitless 

P1(bg} = Rool vegelable concenlratlon due to root uptake 

Sc= Soll concent1atlon afte1 total time period of deposition 

Os = Deposition term 
Kds = Soll-water partition coefficient 

Orv deoosition velocitv of vaoor ohase Vdv= 31cm/s ACF = Ratio of concentration In roots to concentration In soil pore water 

Substances of Potential Concern Pdd Pwd Vwd Ve Ds Sc Kds RCF 

(a/m2·vr) (a/m2-vr) (a/m2-vr) (µg/m3) {1/yr) (ma/ka) mUg (mg/kg)l(ug/mL' 

Antimony 1.40E·05 1.40E-06 O.OOE+OO 0.00E+OO 5.13E-05 1.64E-04 2 3.00E-02 
Arsenic 1.89E·05 1.90E-06 O.OOE+OO 0.00E+OO 6.92E-05 2.22E-04 29 8.00E-03 
Barium 2.33E·05 2.33E-06 O.OOE+OO 0.00E+OO 8.54E·05 2.73E·04 530 1.50E·02 

Bervllium 4.28E·06 4.30E-07 O.OOE+OO 0.00E+OO 1.57E-05 5.02E-05 70 1.50E·03 
bis 12-Elhvlhexvll Phlhalate 6.89E·05 6.87E-06 5.07E-05 1.85E·03 6.24E-03 2.00E-02 280000 3.20E+02 

Cadmium . 6.32E·06 6.32E-07 O.OOE+OO O.OOE+OO 2.32E-05 7.41E-05 160 3.20E-02 
Chromium 8.36E·06 8.37E-07 O.OOE+OO 0.00E+OO 3.06E·05 9.81E-05 18 4.50E·03 

2,4-Dinitrotoluene O.OOE+OO O.OOE+OO 5.02E-08 1.83E·06 5.93E·06 1.90E-05 0.87 1.90E+OO 
2,6-Dinitrotoluene O.OOE+OO O.OOE+OO 5.02E-08 1.83E-06 5.93E-06 1.90E-05 0.67 1.70E+OO 

Di-n-octvl Phthalate 4.15E·06 4.21 E-07 3.11 E-06 1.13E-04 3.83E-04 1.22E-03 280000 3.20E+02 
GB 2.07E·14 2.11E-15 4.41E-08 1.61 E-06 5.21E-06 1.67E-05 0.032 9.30E-01 

HD/HT 5.36E·11 5.44E-12 4.41 E-06 1.61 E-04 5.21 E-04 1.67E-03 1.2 1.16E+OO 
Lead 4.32E·05 4.34E-06 O.OOE+OO O.OOE+OO 1.58E-04 5.07E-04 600 NA 

Mercurv O.OOE+OO O.OOE+OO 1.04E·06 3.77E-05 1.22E-04 3.92E-04 57000 NA 
Nickel 2.77E·05 2.79E-06 O.OOE+OO O.OOE+OO 1.02E-04 3.25E-04 82 4.00E-03 
PCB O.OOE+OO O.OOE+OO 1.22E-08 4.42E·07 1.44E-06 4.59E-06 4300 2.10E+03 

Selenium 9.71 E-06 9.74E-07 O.OOE+OO O.OOE+OO 3.56E-05 1.14E-04 4.3 2.00E-02 
Silver 1.29E-05 1.29E-06 O.OOE+OO O.OOE+OO 4.72E-05 1.51E-04 0.4 1.00E-01 

2,3,7.8-TCDD & Dioxin-Like SOPCs 2.05E-10 2.05E-11 2.36E-11 8.57E-10 3.53E-09 1.13E-08 142000 1.21 E+04 
Thallium 3.04E-05 3.06E-06 1.89E·15 6.87E'14 1.11E-04 3.57E-04 74 4.00E-04 

vx 6.52E·11 6.61 E-12 4.41 E·OB 1.61 E-06 5.21E-06 1.67E·05 0.15 1.85E+OO 
Di·n·butvl Phthalate 2.55E-06 2.55E-07 1.88E-06 6.85E-05 2.32E-04 7.41E-04 1.6 1.80E+02 

Diethyl Phthalate 6.34E-06 6.39E·07 4.72E·06 1.72E·04 5.81 E-04 1.B6E-03 5.3 6.56E+OO 
Manoanese 7.26E-04 7.27E·05 0.00E+OO O.OOE+OO 2.66E-03 8.52E-03 23 1.00E-01 

4-Melhvlohenol 9.74E-11 9.85E-12 1.04E·05 3.79E-04 1.23E·03 3.94E-03 0.50 1.76E+OO 
RDX O.OOE+OO O.OOE+OO 5.02E·08 1.83E-06 5.93E-06 1.90E-05 0.63 9.61E-01 

2,4,6-Trinitrotoluene O.OOE+OO O.OOE+OO 5.02E·08 1.B3E·06 5.93E-06 1.90E-05 11 4.44E+OO 
Vanadium 7.57E-06 7.61 E-07 0.00E+OO O.OOE+OO 2.78E-05 8.88E-05 100 1.00E-01 

Pr(bg) 

(mq/knl 

2.46E-08 
6.11E-10 
7.74E·11 
1.0BE-11 
2.28E-07 
1.4BE·10 
2.45E-10 
4.14E-07 
4.81E-07 
1.40E-08 
4.85E-06 
1.60E-05 

NA 
NA 

1.59E-10 
2.24E-08 
5.30E-09 
3.77E-07 
9.63E-12 
1.93E·11 
2.06E-06 
8.34E-04 
2.32E-05 
3.70E-07 
1.39E-04 
2.89E-07 
7.66E-08 
8.88E-10 
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Table A-2.1.16 Case 1. Without PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 
CONSUMPTION OF BEEF AND MILK: 
USING nME-A VERA.GEO SOIL CONCENTRATIONS 

fntert:eption _fraclion of edible portion, Rp"' 
Ptanl surface loss coefficient. kp= 

Time between rainl.llls, I-fain:. 
Length of plailt exposure r)ei ~oirvest Tp= 

Yield_ Of standing crop biomass, Yp: 
Fl-action grown on mp·acied soil, F=
Quantity eaten ~y t?e.el C!-ttle, Cpb= 

Quanllly soil eaten by beef catUe. Qsb= 
Quanlity eaten by ~iry callle, Opm: 

Quan~ty soil eat~ by dairy came.. Qsm= 
Density of air, o= 

Subst,.nce5 of Potentl~l Concern 

Antimony 
Ar58nic 
Barium 

Beryllium 
bis {2-Eihylhexyl) fhlhiilate 

Cadmium 
Chiomiuffi 

· 2.4-0inltiotoluenO 
2,6-0lnitiotoluene 

Oi-n-ociyl Phtha\ale 
GB 

HD/HT 
t6ad 

MGrcuiy 
Nickel 
PCB 

Seleiiiuin 
. Si1V6r 

. 2.3,7.8-iCDD_& 6ioxin-Lik8 SdPcs 
· Thallium · · 

Iii< 
Oi-O_:butYI Phlha1a18 

Oielhyl Phlhalate 
Mangane5e. 

4-Methylphenol 
- ROX 

2,4, 6-Trinitrololuene 
Vanadium 

Calculation of beef concentration due to plant and soil Ingestion 
Calculation ol milk concentration due to plant and soil Ingestion 

0.44 unilless 
18 1fyr 
14 days 

0.12 yfs 
0.2 kg0Wlm2 

1 unitless 
8.8 kg OW/day : 
0.4 kg soil/day 

112 kg OW/day. 
0.4 kg soil/day . 

1200 glm3 

So 

3.28E-03 
4.43E.03 
5.47E.Ol 
1.00E.03 
4.0i:IE-01 
1.48E-03 
1.96E-03 
3.79E.04 
3.79E.04 
i4SE.02 
J.lJe.o4 
3.33E.02 
1.01E·02 
7.84E.03 
&.51e.03 
9.19E-05 
ii8E-03 
iOzE..iiJ 
i~i6E.01 
t.13E.ol 
Jj3E_.04 
1:48E.oi 
3:72E.02 
1.1be-01 
7.&8E..02 
i'79e.04 
3.79E-04 
1.76E.03 

1.40E-05 - 1 40E-06 
1 89E-05 1.90E-06 
i 33E-05 2 JJE-06 
4.28E-06 '4.JOE-07 

. 6 89E-05 6.87E-OG 
6.32E-D6 6.32E-07 
8.36E-06 . 8.37E-07 
OOOE•OO ·oooE.;.QO 

· o ooe .. oo · o ooe ... oo 
415E-06 . 4.21E.-07 

: 2.01E-14 : '.?-t1E-15 
5.36E· 11 5.44E· 12 
4.32E-05 4.34E--06 

' ~--~~:o~ . ~.c;;i~ 
O.OOE•oo o.OOE-tOO 

.. ~·tJE:OO . ~.?4.E·0.7 
1.29E-05 1 29E-06 
2.0SE-10 ioSe-11 
i04E-0S 3.00e..00 
6.52E-i1 6.61E·12 
isse-06 2 sse-01 
6.34E-06 6 3-9E-07 
7.26E-04 7.27E.ci5 
9.14e-11 9.ase.12 
0.00Eto0 O.OOE~ 

~ ~-.fi~~ : ~-~~~ 

Albnf) "' Conun1ratlon In bee.I 
Almilk) "' Conc•nlr<llion In millt 
Sc• Soil conc•nlration aner 10111 llm• J"'rlod of dllposlUon 
Pd• Conceolr•llon In pl•nt du• to dir•ct di position 
Pv • Con":ntratlon In plant du• to a1r-10-p1&nt tr;&nsl•r 
Pd • Pv., Conunlr<lllon In plant du• 10 dl ... cl depo1ltlon and alr-10-pL;uit tr•nskr 
Vr;"' Concanlfallon in air dua 10 direct •mlulons 
Bv"' Air-lo.Plant blottanslar !actor 
Eli(l>fff)"' Biolrlllll1f1r laclor lor bffl 
Ba{milkl • Blotranslu laclor for milk 

Fw 

0.2 
02 
06 
06 
0.6 
06 
06 
0.6 
06 
06 
06 
06 
0.6 
06 
0.6 
06 
o.2 
0:6 
0.60 
o.6 
o.6 
06 
o.6 
06 
06 
0.6 
0.6 
0.6 

Pd Vo B• p, Pvt-Pd 

1.54E.03 ·o.ooe+OO NA ·O.OoEvOo l 1.54E.-0j "" i".OOE.-03 
2.0BE.03 :o.OOEt~ ~ o.oOEvOQ . ~08E:01 :~:_oq_~~~ 
2.67E.03 OOOEt-00 NA O.OOE+OO 2.67E..03 1.SOE-04 
4.99E·04 O.OOE-tOO . NA.. O.OOE+~O . ~:~~E~. ~_f.Oq~..03. 
7.89E..(13 185E...QJ I 511E-t02 7.86E.04 . !.6BE..03 ~ NA 
1.24E-D4 o.ocie+OO • ~A • o.ooe ... Oo ; !-~~~..0:( f_!~2Q~~! 

:::::~! . ~·.~~:: ~.~i~ : ~~~$~; : 1~~¢.~~:t [~~~ 
O.OOE-tOO 1 83E-06 1.30E-t02 1.96.E..07 : 1.9BE..07 ; 1.90E-06 
4.76E.04 . 113E--04 . 2.32E-tb2 ; i19E..o5 j 4.9116-04· i. NA 
2.111e.12 1 s1e-0a ;··;i:ooE+oo • 1.B._ 8e . ..o9. 1

1
. ~-.~sE~(~·~r~~:O .. ? 

6.15E.09 . 161E--04 . t 58E..01 . '. 2.1ic.~~ !-:.7:JE.~~- }..~-a~~-07 
4.95E.03 O.OOEf-()0 1 NA · O.OOE-tOO 4.95E..03 NA 
O.OOE-tOO_: 31re-05 . "i30t;+04. : 7_.23E~~ ;.t.z3~~4""i].:@~~~ 
1.~ae.01_ o.OOE•OO l NA 1o_.oolE-tOO 11.1ae..0J , s.OOE-03 
o.OOE-tOO '. ~.42E.C7 j. 1,j~E...03 . ~·~~E.-0:(·! 6 .. 3.·~~..0.J. · 1;_§.:®~~ 
1.orE;.OJ 0 OOE-tOO ;_ ~~ O.OOE+OO '11-'~r:e,..o~ j,§0~:0~ 
1.47E-03 . 0.00Et-00 ' NA 0.00E-tOO 1.47E.03 1 3.00E-03 
2,.~5¢-!)8 8.57E·!Q :. 8:39~-;04· ·: ~.9~~~~ t ~-~~..08 ... l.~-~g:g~· 
J.~aE~J . 6.B7E·14 ...... --~!'- . . f!.~oe.~o~ I :J-~~E;~~ ..J ~:!?9.~:Q?-_ 

,.?~~E.09 : 16,E-OO •... ~·~IJE.~~- ~ ._3.~:u~..o~. ; ~'~~-E~6. l ~.4~£.-06 
: 2.9'.l:E~ 6~E~5 : .. 4 .. 4Q~~J ; 2.51.E:-()5 ; ~·-f~~.i. .. ~~-

7.27E-o4 1 72E-OC 4.48E-t02 : 6.41E.05 · 7.91E..04 · NA 

1 Hl11~ : ~Tili-; Rf 1i ~ t~i~i Hli~i f :fi! 
o.ooe•90 : 1.aJE.-06-: ·~32~-t-02. ·i1,~lE . .07. ·~.s~~.07· :.i7~E§~ 
8.68E·04 . q.OOE-tOO ~- NA . ;_O.OOE-tOO 8.68E--04. ,_!.20;_:{)1 .. 

1:49E.os · 
.i.OiE..05 
3.85e.o6 
.i.72E-06 

N.A 
. i.l&E-04 . 
·s.o7E.o5. 
3.i4E-10 
2.92E-10 

NA 
1.flE-11 · 
7.i&E-09 ·- NA. -
·i.iilE-07 

.. i!JE.04 ... 
. i:12E.06 
. i55E~·· 
-.(iSE;oS. 
· l.ioE.-Oa-· 
1.1.&E..03. 

-3.SiE.·:10. 
·-·· HA . 

NA 
····t:iDE..o2. 

ii1E..Oa 
·z.aiE-11 
1:95E:..09 

._-.1.~0E:.o~:. 

-1 oriE-CK 
6.00E-03 
35oE-04. 
900E:.07 

ilA 
i.66E--03 
1.56E-Oi 
19oE.fil 
6. iOE--07 
.. NA- ... 

4.20E-08 
1.86E::Ot 
-~~--· 
4.00E-04 
1.0oE:Ol 
f.6oE.:o2 
4 OOE.03 
i.OOE-02 
7.00E-03 
2.00E-03 
7.TsE..07 

NA 
NA··· 

A(mllkl 

2.17E.-06 
. i.75E.04 
1.11e.a·s 
6.19E.09 

.... ti~---· 
7.72E..05 
i.01e.os· 
1.:iiE-11f 
9.4ie~·i1. 
. NA 

·s.&.oe-11 
. iA!E-09. NA ..... 
""S.01e::o6· 

4.45E.lf5 
·1.22E:Of 

·--·-·. &.OzE.05 . 
. ··-·--· .i.1-1E:04 

i:3~e=oi'-· 
·1i.7&E:05 . 

. ·1:3sE:10 .. 
-· tfA ·--·· 

"NA. 
~.QO~--OJ·._. "i33E-Oi __ _ 

-~19E.:OB 
·a.94E-12·· 
6.23E-10 ... 
·2.43E..o.( _ ·-

6.92E-07 
5.89E-Oa 
3.96E-06 
2.l;XIE.-02 
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Table A-2.1.17 Case 1. Without PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 
INDIRECT EXPOSURES: Calculation of cancer risks 

Consumolion rate of soil, CR!som= 0.0001 ka1da11 
Fraction of soil imnacted, Flsoill: 1 unitless 

Consumotion rate of abv ard vea, CR aol- 0.024 kaidav 
Fraction of abv grd veg impacted, F(ag)- 0.95 unitless 

Consumption rate of root ven, CR - 0.0063 kn/da" 
Fraction of root v i acted, F 0.95 unilless 
Consumption rale of beef, CR beef - 0.1 kc /dav 

Fraction of beef imoacted, F beef:: 0.44 unitless 
Consumolion rate of milk, CR milk- 0.3 ka/da" 

Fraction of milk impacted, F mil k= 0.4 unitless 
Ex sure duration, ED:= 40 vr 

Exoosure lreauencv, EF 350 davrur 
Body weinht, BW= 70 kn I 

Averadno time, AT= 70 vr 

Substances of Potential Concern Sc I( soil) 
lmQ/kol (mq/davl 

Anlimonv 3.28E-03 3.28E-07 

Arsenic 4.43E-03 4.43E-07 

Barium 5.47E-03 5.47E-07 
Bervllium 1.00E-03 1.00E-07 

bis t2-Ethvlhexvn Phthali!le 4.00E-01 4.00E-05 
Cadmium 1.48E-03 1.48E-07 
Chromium 1.96E-03 1.96E-07 

2,4-0initroto\uene 3.79E-04 3.79E-08 
2,6-0inilrololuene 3.79E-04 3.79E-08 

Di-n-octvl Phthalate 2.45E-02 2.45E-06 

GB 3.33E-04 3.33E-08 

HD/HT 3.33E-02 3.33E--06 

Lead 1.0tE-02 1.01E-06 

Mercurv 7.84E-03 7.64E-07 

Nickel 6.51E-03 6.51E-07 

PCB 9.19E-05 9.19E-09 
Selenium 2.28E-03 2.2BE-07 

Silver 3.02E-03 3.02E-07 
2,3,7,8-TCDD & Dioxin-Like SOPCs 2.26E-07 2.26E·11 

Thallium 7.13E-03 7.13E-07 

vx 3.33E-04 3.33E-08 
Di:n-butvl Phlhalate 1.4BE~o2 1.48E·06 

Diethvl Phthalale 3.72E-02 3.72E-06 
Manoanese 1.70E-01 1.70E-OS 

4-Methvlohenol 7.88E-02 7.88E-06 
ROX 3.79E-04 3.79E-08 

2,4,6-Trinitrololuene 3.79E-04 3.79E-08 
Vanadium 1.78E-03 1.78E-07 

l(tol) =Total dally Intake ol subslance 
Sc= Soll concenlrallon after total Ume period of deposition 
!(soil)= Dally Intake of substance from soil 
Pd • Pv = ConcenlraUon In plant 
l(ag) = Dally lnlake ol substance from above ground vegelables 
Pr(bg); Concentrallon In below ground planlparts due to root up lake 
l(bg) = Dally Intake ol substance from below ground vegelables 
A(beef) =Concentration In beel 
l(beel) = Dally Intake ol substance from beef 
A(mllk) = Concenlratlon In mllk 
l{mllk) = Dally Intake of substance from mllk 
CSF = Carcinogenic slope factor 

Pd+Pv l(ag) Pr(bg) l(bg) A( be el) 
(mnlkn\ (mQ/davl (mnlkn\ 

l(beef) A(milk) l(mllk) l(tol) CSF 
tmn/1<~\ tnlaJdaV' tma1dav1 loer mn11<n-da.,· (mnlkn\ Imo/day) lmQ/davl 

l.76E~05 4.01E-07 2.46E-08 1.47E-10 t.49E-05 6.55E-07 2.17E-06 2.60E-07 1.64E-06 
2.38E-05 5.42E-07 6.ttE-10 3.66E-12 4.02E-05 1.nE-06 1.75E-04 2.11E-05 2.38E-05 1.50E+OO 
3.0SE-05 6.gsE-07 7.74E-11 4.63E-13 3.BSE-06 1.70E-07 t.31E-05 1.57E-06 2.98E-06 
5.59E-06 1.28E-07 1.0BE-11 6.44E-14 4.72E-06 2.0BE-07 6.19E-09 7.42E-1D 4.36E-07 4.30E+OO 
9.79E-05 2.23E-06 2.28E-07 1.37E-09 NA NA NA NA 4.22E-05 1.40E-02 
8.26E-06 1.BBE-07 1.48E-10 8.BBE-13 8.36E-04 3.66E-05 7.72E-05 9.26E-06 4.64E-05 
1.09E-05 2.49E-07 2.45E·10 1.47E-12 5.07E-05 2.23E-06 2.01E-05 2.42E·06 5.09E-06 
2.28E-09 5.21E-11 4.14E-07 2.48E-09 3.84E-10 1.69E·11 1.22E-10 1.47E-11 4.0SE-08 6.BOE-01 
1.98E-09 4.51E-11 4.81E-07 2.BSE-09 2.92E-10 1.28E-11 9.42E-11 1.13E-11 4.09E-08 6.BOE-01 
5.65E-06 1.29E-07 1.4DE·08 8.38E-11 NA NA NA NA 2.SBE-06 
3.SBE-11 8.BSE-13 4.BSE-06 2.90E·08 1.73E-11 7.63E-13 5.60E-12 6.73E-13 6.24E-08 
2.82E-10 6.42E-12 1.60E-05 9.57E-08 7.86E-09 3.46E·10 2.48E-09 2.98E-10 3.43E·06 9.50E+OO 
5.65E-05 1.29E-06 NA NA NA NA NA NA 2.30E-06 
7.23E-06 1.65E-07 NA NA 7.60E-07 3.34E-08 5.07E-06 6.09E-07 1.59E-06 
3.63E-05 8.27E-07 1.59E-10 9.SOE-13 1.83E-04 8.07E-06 4.45E-05 5.35E-06 1.49E-05 
6.34E-09 1.45E-10 2.24E-08. 1.34E-10 2.12E-06 9.31E·06 7.22E-07 8.66E-08 1.89E-07 7.70E+OO 
1.22E-05 2.79E-07 5.30E-09 3.17E-11 1.55E-04 6.82E-06 6.02E-05 7.23E--06 1.46E-05 
1.68E-05 3.63E-07 3.77E-07 2.26E-09 4.25E-OS 1.87E-06 4.13E-04 4.96E-05 5.21E·05 
8.67E·10 1.98E-11 9.63E·12 5.76E-14 3.30E-08 1.45E-09 8.34E-09 1.00E-09 2.49E-09 1.SOE+05 
3.97E-05 9.06E--07 1.93E-11 1.15E-13 t.34E-03 5.90E-05 9.76E-05 1.17E-05 7.23E-05 
3.03E-OB 6.91E-10 2.0SE-06 1.23E-OB 3.92E-10 1.73E-11 1.35E·10 1.61E-11 4.64E-08 
3.SBE-06 8.17E-08 8.34E-04 4.99E-06 NA NA NA NA 6.56E--06 
a93E-06 2.04E-07 2.32E·05 1.39E-07 NA NA NA NA 4.06E-06 
9.49E-04 2.16E-OS 3.70E-07 2.22E-09 9.SOE-02 4.22E-03 2.33E-02 2.BOE-03 7.0GE-03 
5.42E-08 1.24E--09 1.39E-04 8.30E-07 6.91E-08 3.04E-09 2.19E-OB 2.62E-09 8.71E-06 
1.51E-12 3.44E-14 2.89E-07 1.73E-09 2.82E-11 1.24E-12 8.94E·12 1.07E·12 3.97E·08 1. tOE-01 
3.53E-09 8.0SE-11 7.66E-08 4.SBE-10 1.95E-09 8.59E·11 6.23E-10 7.47E·11 3.86E·08 3.00E-02 
9.90E-06 2.26E-07 8.88E-10 5.32E-12 1.00E-03 4.41E-05 2.43E·04 2.92E-05 7.37E-05 

Cancer 
Risk 

2.BOE-07 

1.47E-OB 
4.62E-09 

2.16E-10 
2.1BE-10 

2.55E-07 

1.14E-08 

2.93E-06 

3.42E-11 
9.07E-12 

I Tota~cer rls~E-OQ 
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Table A-2.1.18 Case 1. Without PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 
INDIRECT EXPOSURES: Calculation of hazard quotients, and hazard Indices 

Cons• imntion rale of soil, CA soil - 0.0001 kwdav 
Fraction of soil imoacted, F soil- 1 unitless 

nsumotion rale of abv ard veo, CR ac = 0.024 kaldav 
Fraction ol abv Qrd ven impacted, F a - 0.95 unilless 

Consu lion rale of root veo, CR b = o.OOS3 kcvday 
Fraction of root vea imoacled, F b< - 0.95 uniUess 
Consu lion rate of bee!, CR beef= 0.1 kafdav 

Fraction of beef impacted F beef= 0.44 unitless 
Consumolion rate al milk, CR milk - 0.3 kOldav 

Fraction of milk imoacted, F milk - 0.4 uniUess 
Body weioht. BW- 70 kg 

Substances of Potential Concern So l{soil) 

'-"~"' lma/dav\ 

Anlimonv 3.2BE-03 3.28E-07 
Arsenic 4.43E-03 4.43E-o7 
Barium 5.47E-03 5.47E-07 

Bervllium 1.00E-03 1.00E-07 
bis 12-Ethvlhexvl\ Phthalate 4.00E-01 4.00E-05 

Cadmium 1.48E-03 1.4BE-07 
Chromium 1.96E-03 1.96E-07 

2.4-Dinitrotoluene 3.79E·04 3.79E-08 
2.6·Dinitrotoluene 3.79E-04 3.79E-08 

Oi·n-oclvl Phthala\e 2.45E-02 2.45E-06 
GB 3.33E-04 3.33E-08 

HDIHT 3.33E-02 3.33E-06 
lead 1.01E-02 1.0lE-06 

Mercurv 7.84E-03 7.84E-07 
Nickel 6.51E·03 6.51E-07 
PCB 9.19E-05 9.19E-09 

Selenium 2.28E·03 2.28E-07 
Silver 3.02E-03 3.02E-07 

2,3.7,S.TCOD & Dioxin-Like SOPCs 2.26E-07 2.26E-11 

Thallium 7.13E-03 7.13E-07 
vx 3.33E-04 3.33E-OB 

Oi-n-bulvl Phlhalate 1.48E-02 1.48E-06 
Oiethvl Phlhalate 3.72E·02 3.72E-06 

Manaanese 1.70E-Ot 1.70E-05 
4-Methvlphenol 7.BBE-02 7.BBE-06 

ADX 3.79E·04 3.79E-08 
2.4,6-Trinilrotoluene 3.79E·04 3.79E-08 

Vanadium t,78E-03 1.78E-07 

Pd+Pv 
·-~"' 

1.76E-05 
2.38E-05 
3.0SE-05 
5.59E-06 
9.79E-05 
8.26E-06 
1.09E-05 
2.28E-09 
1.98E-09 
5.65E-06 
3.BSE-11 
2.B2E-1D 
5.65E·05 
7.23E-06 
3.63E-05 
6.34E-09 
1.22E-05 
1.66E-05 
6.67E-10 
3.97E-05 
3.03E-08 
3.SBE-06 
8.93E-06 
9.49E-04 
5.42E-OB 
1.51E-12 
3.53E-09 
9.90E-06 

l(tol). Total dally lnlake ol substance 
Sc• SoU concenlraUon after lolal llme porlod ol depo$ltlon 
l{soll) • Pallr lnlake ol sub,,tani;e lrom soll 
Pd+ Pv • Concenlrallon In planl 
l(ag) • Dally lnl;ik• ol substanc11 lrom above ground vegelabl11s 
Pr(bg) .. Concenlrallon lo below grouod plaol parb d1111 to root uptake 
J(bg) •Dally lntali;11 ol substan~ lrom below ground vegelabl11s 
A(belll) .. Conce"n1rallon In belll 
l{beel) .. Dally Intake ol subslance lrom beel 
A(mllk) • Concenlrallon In mllk 
'1,mllkj •Dally Intake of .subslanc11 lrom mHk 
RIO "Referenat don 
HI " Hazard lndeJI 

l(ag) Pr(bg) l(bg) A(beel) 
lmo/dav\ '-"~"' tma/dav\ ·-~"' 

4.01E-07 2.46E-08 1.47E-10 1.49E-05 
5.42E-07 6.11E-10 3.66E-12 4.02E-OS 
6.95E-07 7.74E-tt 4.63E-13 3.BSE-06 
1.28E-07 1.0SE-11 6.44E-14 4.72E-06 
2.23E-06 2.28E·07 1.37E-09 NA 
1.88E-07 1.4BE-10 B.BBE-13 6.36E-04 
2.49E-07 2.45E-10 1.47E-12 5.07E-05 
S.21E-11 4.14E-07 2.48E-09 3.64E-10 
4.51E-11 · 4.81E-07 2.BBE-09 2.92E-10 
1.29E-07 1.40E·06 8.38E-11 NA 
8.85E-13 4.BSE-06 2.90E-08 1.73E-11 
6.42E-12 · 1.SOE-05 9.57E-08 7.86E-D9 
t.29E-06 NA NA NA 
1.65E-07 NA NA 7.60E-07 
B.27E-07 1.59E-1D 9.SOE-13 1.83E-04 
1.45E-10 2.24E-06 1.34E-10 2.12E·D6 
2.79E·07 5.30E-09 3.17E-11 1.SSE-04 
3.83E-07 3.77E-07 2.26E-09 4.2SE-05 
1.98E-11 9.63E-12 5.76E-14 3.30E-08 
9.0SE-07 1.93E-1 t 1.15E-13 t.34E-03 
6.91E-10 2.06E-06 1.23E-08 3.92E-10 
8.17E-08 6.34E-04 4.99E-06 NA 

2.04E-07 2.32E-05 1.39E-07 NA 
2.16E-05 3.70E-07 2.22E-09 9.SOE-02 
1.24E-09 t.39E-04 8.30E-07 6.91E-08 
3.44E-14 2.89E-07 1.73E-09 2.B2E-11 
8.0SE-11 7.66E-06 4.SSE-10 1.95E-09 
2.26E-07 8.BBE-10 5.32E·12 1.00E·03 

l(beel) 
lmoldav\ 

6.55E-07 
1.77E-06 
1.70E-D7 
2.0BE-07 

NA 
3.68E·05 
2.23E-06 
1.69E-11 
1.2BE-11 

NA 
7.63E-13. 
3.46E·1CI 

NA 
3.34E-OE 
8.07E-06 
9.31E·08 
6.82E-06 
1.87E-06 
1.45E-09 
5.90E-05 
1.73E-11 

NA 
NA 

4.22E-03 
3.04E-09 
1.24E-12 
B.59E-11 
4.41E-n,5 

A{milk) l(milk) l(tot) l~~~ ~"J Hazard Hazard Hazard 
Im"~"' lmnldav\ lma/dav\ -da Index Index Ouollent 

Liver Neuro 
2.17E-06 2.SOE-07 1.64E-06 4.00E-04 6E-05 
1.75E-04 2.11E-05 2.3BE-05 3.00E-04 1 E.03 
t.31 E-05 1.57E-06 2.9BE-06 7.00E-02 6E.07 
6.19E-09 7.42E-10 4.36E-07 5.00E-03 1E.Q6 

NA NA 4.22E-05 2.00E-02 2.89E-05 3E.05 
7.72E-05 9.26E-06 4.64E-05 1.00E-03 6E.04 
2.01E-05 2.42E-06 5.09E-06 5.00E-03 1E.05 
1.22E-10 1.47E-11 4.0SE-08 2.00E-03 2.77E-07 3E.07 
9.42E-11 1.13E-11 4.09E-08 1.00E-03 5.60E-07 6E.07 

NA NA 2.SBE-06 2.00E-02 1.77E-06 2E.Q6 
5.60E-12 6.73E-13 6.24E-08 4.30E-05 1.99E·05 2E.05 
2.46E-09 2.98E-10 3.43E-06 

NA NA 2.30E-06 
5.07E-06 6.09E-07 1.59E-06 1.00E-04 2.tBE-04 2E.04 
4.45E-05 5.35E-06 1.49E-05 2.00E-02 t.02E-05 1E-05 
7.22E-07 8.66E·08 1.89E-07 
6.02E-05 7.23E-06 1.46E-05 5.00E-03 4E.05 
4.13E-04 4.96E-05 5.21E-05 S.OOE-03 1E-04 
6.34E-09 1.00E-09 2.49E-09 
9.76E-05 1.17E-05 7.23E-05 8.00E-05 1.24E-02 1E.02 
1.35E·10 1.61E-11 4.64E-08 4.30E-05 1.4BE·05 1 E.05 

NA NA 6.SSE-06 1.00E-01 9E.07 
NA NA 4.06E-06 8.00E-01 7E.08 

2.33E-02 2.BOE-03 7.06E-03 1.40E-01 6.91E-04 7E-04 
2.19E-08 2.62E-09 8.71E-06 5.00E-03 2.39E-05 2E.05 
B.94E-12 t.07E-12 3.97E-08 3.00E-03 2E.07 
6.23E-10 7.47E-11 3.BSE-08 5.00E-04 1.06E-06 1E-06 
2.43E-04 2.92E-05 7.37E-05 7.00E-03 1E.04 

I HI= 0.0124 0.0010 I 0.02 



Table A·2.1.19 Case 1. Without PFS, HHRA Protocol: UMCOF SUBSISTENCE FARMER 
DIRE.CT INHALATION EXPOSURES: 

Subllancn ol Pot•nl••I Concem 

Taira COD 
P..,la COO 
Hexa coo 

a COD 
Ocla COO 
Totra COF 
Penta CDF 
Hara COF 
Haota CDF 
Octa COF 

2.3,7,S·TCOD Tea 
An!lmonv 
Arsenl<; 

""~ 0a""IKJITl 
.,,~ 

"'""~ ,,, .. ~ 
"""'" 

' ~Hd 

Manoane~ 

M•n:u"' 

"""" """ -511'/er 

""'~ ,.., 
l/afladium 

""' Acetone 

-·~ Bromodic:No-rometl'lan. 
eromotorrn 
2·Bvtanone 

cafl)Qn o.sutto::i• 
cafl)Qn Telrachlonde 

Cl'l!Orobar1Z-
CNorolorrn 

Chloromelhane 
Oibromoch10rome1/lana 

I, 1.0ic;h1oroou1ane 

',2·0ichlOl'Ollf M 
~IS•1.3·0ic:hl0 

tnins· 1 ,3•0ichklr 

"" ·~ 2·Hexanor>e 

Me1h ChloMd• 
•·Me(hv1·2•0Qf 1anone 

st~r-

1. 1.2,2·Tetraehl0roethane 
TetracNo1001hene 

·-M 1. \, 1·TnchlorOl!lhane 
l/onv1 AcetaH1 
v.,v1 ChlonOe 

x • 
Benzo+c Acid 

Bvnzvt Alcohol 
Diathvl Phlhala1• 

Dime1hvl Phlhalal• 
Di·n·but"' Phlhalale 
Di·n-oct.,, Ph!h.a.lat• 

bis 2·E!h"'l'le ·Phlt1ala1e 
2·Math 
3·~•th M 

•·Mo1h 
NaM1h.a.I-., 
"~"' vx 
=~ 

" ChloMd• 

" ' '"'""' '" ~ 

"' Pal'!>euta1e 
2.4·Dinitrctojuen• 
2,6•0ln~rotolvene 

2.4 6·TnMro1oluene 
ROX 

""' 

11 ....... l>lo c ............ ... ~ ... -
c-....... " lnlo!O .......... "' '• ·-· 7.S7E·10 t.llllE·15 use..os 
9.36E·10 1.GSE·14 5.80E+G4 
1.1"E-09 1.41E•14 l.16E+<l4 
1.01e-0g 1.27E·14 l.16E+03 
2.37E·09 2.96E·14 1.16E+02 
1.B5E·10 2.32E·15 U6E+<14 
1.24E·09 1.56E·14 5.00E..o.t 
1.94E·09 2.43E·14 uee+-04 
2.58E·09 3.3SE·14 1.16E+03 
2.01E·09 2,S2E-14 1.1sE+02 
2.17E-09 %.72E·14 1.SOE+OS 
0.9 E·OS 1.12E·09 
1.22E·04 1.SlE·O!i 5.00E+01 

l.49E·O<I 1,B7E-09 

2.7~E-05 3.45E•11J ll.40E+OO 
3,32E·03 4.16E.oe 
4,0SE·OS s.01e-10 6.30E+OO 
S.36E·OS 6.71E·10 4.10E•OI 
4.60E·OS 6.76E·10 
S 68E·OS 7.11E·10 
2.7aE·04 l.4aE-119 
4_6sE·03 s.a:ie.oe 
3.ne.os 4.nE·IO 
1.78E·04 2.23E-o9 e,40E-Ot 
2.02E·03 2.SJe.oe 
6.24E·OS 1.a2e-10 
8.27E·05 1.IME-o9 
1.S6E·O• 2.46E·09 
2.33!"·04 2.91E-o9 
•.ase.os 6.11E·10 
1.01E·03 1.26E.o3 
2.66E·01 l.33E-o6 
s.2ne.04 7.nE·09 2.90E-02 
5.70E·06 7.13E·11 
9 61E·05 t.20E.o!I 3.BSE-03 
1.3'.1E·03 t.66E·il3 
7 oae.os a.a7E·10 

' 1.76E·04 2.21E-o9 S.30E-02 
1.38E·05 1.73E·10 
1.70E·04 2.llE.o!I a.1~e-02 

3 43E·03 4.Z!IE-08 630E·03 
6 17E·06 7.73E·11 
3.1.<:E·06 3.9SE·11 
1.57E·03 1.96E-08 
1.3~E·03 1.&9E·Oll 1.30€·01 
3.2"E·O& 4.0lE·11 1.30E-01 
2.33E·05 2.92E·10 
1.4 E·OS t.AOE·\0 
:l.4~E·02 4.2!1E.07 1.70E--03 
1.8"E·05 2.29E·\O 
6.S~E·04 5.20E-119 
S.51E·06 6,90E·11 VXIE-01 
a.sgl".06 1.ll3E·10 
1.ase-02 2.33E.07 
1.8"-E·04 2.2llf.Q!I 
4.30E·06 5.UE·11 
S.99E·05 7,S(Jf.10 3.00E·01 
3.8GE·OS l.86E·10 
1.29E·03 1.&2E-Oll 
l.16E·02 1.45E-07 
2.1-1E·04 2.&6E-09 
2.12E·03 2-66E-Oll 
8-4ae.os 1.D6E-09 
1 <l"E·04 1.76E.o!I 
2.29E·03 2.ase.oa 
1.97E·03 :Z..47E-Oll 
a. 19"·04 1.0lf!-08 
3.79E·04 4.75E-09 
8-4?E·05 1.0SE-09 
l.61E·06 2.01E·11 
1 StE-04 2.01E.o9 9.SOE+OO 
1.61E·06 2.01E·11 
s 1ne.02 7.t3E·07 
3.2GE·01 4.11E.oG 
9 01E·02 1.13E.QG 
3.8JE·04 4.79E·09 
4 42E·07 S,~E-12 

8.0?E·02 1.01E.oG 
1 B3E·06 2.29E-11 
1.63E·06 2.Z9E·11 
1.83E·06 2-29E·11 
1 B3E·06 2.29E·11 
I 9JE·06 2.29E·11 

·-· ... ·-1.11Eo09 
&.OllE·10 
1.63E·10 
1 • .t7E·11 
l.44E·12 
2.fl9E·11 
11,041'!-10 
1.B2E·10 
3,19E·11 
2.!12E·1Z 
4.0llE-o9 

7.&JE-oa 

2.&9E--09 

3,20E-119 
2.75E.08 

1.ME·09 

2.2SE·10 

4.&3E·12 

t.17E·10 

1,7JE·10 
2.1ae-1a 

2.20E.o9 
5.24E·12 

7.2!1E·10 

1.:18E·11 

Z.26E·10 

1.91E.09 

1E·07 

A-21 

.. ,.... .. " ,. 

1.45E-03 

S.BOE-03 

1.40E-OS 
8.60E-OS 

2.90E-Ot 
2.90E·OJ 

6.llOE-03 

1.45E+OO 
3.llOE-03 
5.BOE-03 
5 70E-03 
2.90E·01 

8.70E·OI 
2.30E-01 
8.70E-Ot 

1_1oe-01 

S.70E-02 

a.87E.07 
2.90E-05 
8.67E.07 

S.llOE-03 

Total HI• 

·---· ·-

z.ne-os 

1.S7E-04 

9.11E-<l2 
1.20E-04 

1.25E-o6 
6.69E.Q6 

6.S2E-07 

5.96E·10 
1.13E-IM 
6.38E-05 
t.SSE-07 
:z..20e-oa 

1.oae.os 
2.ue-oa 
2.D6E.07 

l.64E-OS 

2.07E-D3 

s.o7E"°" 
1.52f.OJ 
5.07E..IJ.4 

1.sse-02 

0.1 

COO•l:_4 _ __,...ilo•ln 

CO'•~·---"" 



Table A·2.1.20 Case 1. Without PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 

Indirect 
Antimony 
Arsenic 
Barium 

Beryllium 
bis (2·Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2.4·01nitrotoluene 
2,6-011'\rtrotoluene 

Oi-n-octyl Phlhalate 
GB 

HCIHT 
Lead 

Mercury 
Nickel 
PCB 

Setenium 
Sliver 

2,3,7,S·TCOO&Oihers 
Thallium 

vx 
Di-n·butyl Phthalate 

Diethyl Phthalale 
Manganese 

4-Methylphenol 
ROX 

2.4,6· Trinitrotoluene 
Vanadium 

Risk HI-Liver Hl·Neuro HQ 

UMCDF UMCDF UMCDF 

. 5.63!:-0S 
2.SOE-07 .. 1:09E-03 

: ?.84.E-07 ~ 
1.47E-08 1.2oe.oe 
4.62E-09 2.89E-OS · "2~as·e..os·· 

6~35E-04 .. 
1.40E-05 

2.16E-10 2.77E-07 2.ne-01 
2.18E·10 S.SOE-07 s:6oe.01 

tnE-06 1.nE-06 
1.99E-OS 1.~~-9,S 

2.SSE-07 

2.1BE~ 2.18E-04 
1:02e;os 

1,14E.OB 
3.99E.05 
1 43E-04 

2.93E-06 
1.24E-02 1.24E-02 

1.4BE-05 1.4BE-05 
8 98E-07 
6.95E-OB 

6.91E-04 6.91E-04 
2.39E-05 . 2:39E-05 

3.42E-11 . 1.B1E.-07 
9.07E-12 1.06E-06 1.06E--06 

1.44E-04 

Total 3.49E-06 11.24E·02 I 9.68E.04 I 
Grand Total 4E·06 I 0.012 -1 0.001 I 

• 

Rlsk-lnh. Hl-lnh. 
UMCDF UMCDF 

Inhalation 

~?:·~~~ :-.=~~~~~~ .. :: 
· · Hex8 ca·o • 1.62e-10 ' . 

~~_:-~i~~~~ ·~~-~: :ii~!~·~~. --~~:·i 
· ·--:-P.e~_c_cF --_- :9;~e:10~·: •. 

.. __ H.1!.X! CQF .•. ·- ;2_.~2E:_10 ~ 
HepiaCOF 3,89E-11 · 

-··act.toF .. _ ··- 2:s2e:12 • 

.. 2.:~;~t~CO~~g~· ~ ~~~.E-OJ. '. 
· ArseniC · · -···- ·1:63e·.oe· · .. sanum. _ ... ' . ·~ 2:a2e-0s 

-:-·_:-~_erYitiun\" ·-·-~ i.B9E-O~ .. .. 
Boron ·: 1.57E-04 .. : 

Cadmium 3:20E-09 
"Chromium · -·· ·2~tse:08: 
· Cobalt 
CoPper 
·Lead 

Manganese·· 
Mercoty 

.. Nid<:el .• _1.88E-09 
. ~_P.h.Ospri~s.~. 

Selenium 
·s1iVer· 

·Thallii..im 
Tn 

··Vanadium· 

''" Acetone 
·aenzeM 

Br0mod1chloromethane 
2.25E-1i;> 

4.63E·12 

-9-.1;e:.:o2· 
1.20E-04 

· ai-omotonn · 
2-Butanone 

Carbcln OtSulflde 
ca~ Tetrachlonde 

ChlorobenZene 

. 1.25E-06 
: 6.69E-06 

. 1.17E-10 

ChlorOfoim 
Chloromethane 

Cibrom.ochlOf'Cltlethane 
1.1-Dichloroethane 

1,2-0_IChlofopropane 
cis-1,3-0idilol'~ropene 

trans-1.3-0ichtoropropene 
EthylbenZene . 
2-Hexanone 

MeUiylene ChlOride. 
4-Methyl-2-pentanone 

Styrene 
1, 1,2,2·Tetrachloroelhane 

T etrac.hloroethe"rie' • 
Toluene 

1, 1, 1-Trichloroethane 
· Vinyl Acetate 

Vinyl Chloride 
xyienes 

Benzoic Acid 
een;Yt Alco_t!ol 

Diethyl Phlhalate 
OirTieth"i'.I Phthalale 

"oi-ri=bUtyCPhth.alaie 
Oi-n-Odyl .Phlhiilate 

b1s(2·Eihylhexyl):Phlha!at9 
2-Meth.yiphenol · 
3-M"9lhylphenol 
4-Methylphenol · 
·Naphthalene 

GB 

6.52E-07. 

HO/HT . 1 •. 91E-08 
5.07E-04 
1.52E-03 

: 5.07E-04 vX 
Chlorine 

~~en :chloride 
Hydrogen Fluoride 

- Ni~reenne .... : .. 

Paniculaies 
2.4-0inittotolueiie 
2.s-o-.ririlcii01Ueii6 

):;·(~Tiii:ii!fo_t~l!-Jen!I. 

A-22 

ROX 
HMX 

... 

(55E-02 

1.39E-07 11.1oe-01 

1E-<l7 I 0.11 
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Table A-2.1.21 Case 1. Without PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 

;p. 
N 
w 

CONCENTRATIONS AND DEPOSITIONS: Calculated depositions and concentrations for Indirect exposure palhways 

Substances ol Poten1lal Concern ParUculale Ory Partlculate Wet Vapor Vapor Toxicity 
Deposition Deposlllon Wei Deposition Concentration EquJvaJency 

Pdd Pwd Vwd VO Fa cl or 
lo/m211vt la/m21/vr 1 ... 1m211vr funfm3\ 

Tecra COD S.49E·13 1.20E-12 2.SOE-12 2.60E·11 1.000 
Penta COO 9.BBE-13 2.19E·12 1.31E-12 1.34E-11 0.500 
HexaCOD 1.69E·12 3.73E-12 4.77E·13 4.91E·12 0.100 
HeNaCDD 1.60E-12 3.SSE-12 1.23E-13 1.26E-12 0.010 
Octa COD 3.83E-12 8.48E-12 2.69E-15 2.95E·14 0.001 
TetraCOF 6.37E·14 1.86E·13 7.74E·13 7.90E-12 0.100 
PentaCDF 1.15E·12 2.53E-12 3.12E·12 3.24E·11 0.500 -
Hexa CDF 2.BOE·12 6.15E-12 1.29E-12 1.34E·11 0.100 -
Heota CDF 4.22E·12 9.16E·12 6.SOE-13 6.64E·12 0.010 
OctaCDF 3.28E·12 7.1BE·12 2.45E-14 2.55E·13 0.001 

Total-
Antimonv 1.46E-07 3.22E·07 0.00E+OO O.OOE+OO 
Arsenic 2.00E·07 4.36E-07 0.00E+OO O.OOE+OO 
Barium 2.40E-07 5.35E-07 O.OOE+OO O.OOE+OO 

BeivHium 4.48E-08 9.85E·08 O.OOE+OO O.OOE+OO 
bis f2·E\hvlhevvll Phlhalate 7.07E-07 1.58E-06 1.07E·05 1.09E-04 

Cadmium 6.SSE-08 1.45E-07 0.00E+OO 0.00E+OO 

Chromium B.67E-OB 1.92E-07 O.OOE+OO O.OOE+OO 
2,4-Dinitrotoluene O.OOE+OO O.OOE+OO 1.06E-08 1.14E·07 
2.6-Dinilrotoluene 0.00E+OO O.OOE+OO 1.0BE-08 1.14E-07 ·-

Di·n·octvl Phlhalate 4.49E-08 9.63E-08 6.57E-07 7.04E-06 
GB 2.24E-16 4.81E-16 9.31E·09 9.95E-08 

HDIHT 5.79E-13 1.24E-12 9.31E-07 9.95E-06 
lead 4.53E-07 9.95E-07 0.00E+OO O.OOE+OO 

Mercuiv O.OOE+OO 0.00E+OO 2.19E-07 2.30E-06 

Nickel 2.91E-07 6.39E-07 0.00E+OO O.OOE+OO 

Total PCBs 0.00E+OO 0.00E+OO 2.56E-09 2.75E-06 

Selenium 1.01E-07 224E-07 O.OOE+OO O.OOE+OO 
Silver 1.35E-07 2.96E-07 O.OOE+OO O.OOE+OO 

2.3.7 8·TCDD & Dioxin-like SOPCs 2.14E-12 4.71E-t2 4.98E-12 5.16E-11 -
Thallium 3.22E·07 7.02E-07 3.99E-16 4.18E-15 

vx 7.04E·13 1.SlE-12 9.31E-09 9.95E-08 
Di-n-butvl Phthalale 2.64E-08 5.86E-08 3.99E-07 4.07E-06 

• Diethvl Phlhalate 6.73E-06 1.46E-07 9.98E-07 t.OSE-05. 
Mann,,nese 7.SSE-06 1.67E-05 O.OOE+OO O.OOE+OO 

4·Methvltlhenol 1.04E-12 2.25E-12 2.20E-06 2.32E-05 
ROX O.OOE+OO o.ooE+oo 1.06E-08 1. t4E-07 

2.4 ,6· Trinitrotoluene O.OOE+OO O.OOE+OO 1.06E-08 1.14E--07 
Vanadium 7.96E·06 1.75E-07 0.00E+OO 0.00E+OO 

2,3,7,8-TCDO 2,3,7,B·TCOD 
Toxicity Equlvalenls Toxicity Equivalents 

Pdd Pwd 
lunfm31 ·-~21 

5.49E-13 t.20E-12 
4.94E-13 1.IOE-12 
1.69E·13 3.73E·13 
t.60E-14 3.55E·14 
3.6JE·15 B.48E-15 
8.37E·15 1.B6E·14 
5.77E-13 1.27E·12 
2.BOE-13 6.15E·13 
4.22E·14 9.16E-14 
3.28E·15 7.18E·15 
2.14E·12 4.71E-12 

? 

COO "' Chlorinated dlbenzo-p-dloxln 
CDF = Chlorlnated dlbenzo-p-furan 

2,3,7,8-TCDO 2,3,7,8-TCDD 
Toxicity Equivalents Toxicity Equlvalenla 

Vwd Vo 
lalm2! fualm31 

2.50E·12 2.60E-11 
6.SSE-13 6.69E-12 
4.77E·14 4.91E·13 
123E-15 126E·14 
2.89E·18 2.95E·17 
7.74E-14 7.90E-13 
1.56E-12 1.62E-11 
1.29E-13 1.34E-12 
6.SOE-15 6.B4E-14 
2.45E-17 2.SSE-16 
4.98E·12 5.16E·11 



> w 
-I>-

Table A-2.1.22 Case 1. Without PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 

SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing deplh, Z= 
Soil bulk density, BO= 

Total deposition time period, Tc= 
Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimo_ny 
Arsenic 
Barium 

Beryllium 
. bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di'.n-octyl Phthalate 
GB 

HD/HT 
Lead ----

. Mercury 

1 cm 
1.5 g/cm3 
3.2 yrs 

Sc= Soil concentration after total time period of deposition 
Os= Deposition term 

3 cmls 
Pdd =Yearly dry deposition from particle phase 
Pwd =Yearly wet dleposition from particle phase 
Vwd =Yearly wet deposition from vapor phase 
Ve= Vapor phase air concentration 

Pdd Pwd Vwd Ve Os Sc 

(g/m2-yr) (g/m2-yr) (g/m2-yr) (µg/m3) (1/yr) I mg/kg) 

-
1.46E-07 3.22E-07 0.00E+OO 0.00E+OO 3.12E-05 9.98E-05 
2.00E-07 · 4.36E-07 O.OOE+OO O.OOE+OO .. 4.24E-05 1.36E-04 
2.40E-07 5.35E-07 0.00E+OO O.OOE+OO 5.HE-05 {GSE-04 

..... 

.. 
4.48E-08 9.85E-08 O.OOE+OO 0.00E+OO 9.55E-06 3.0GE-05 
7.07E-07 1.5BE-06 1.07E-05 . 1.09E-04 :·7.73E-03 2.47E-02 
6.55E-OB . 1.45E-07 0.00E+OO . O.OOE+OO . 1.40E;05 4.49E-o5 
B.67E-OB : 1.92E-07 : O.OOE+OO : 0.00E+_()O .: {86E;OS .. 5.95E-05 .... 

O.OOE+OO O.OOE+OO 1.06E-OB · 1.14E-07 7.89E-06 2.sie-05 --
O.OOE+OO : O.OOE+OO : 1.06E-08 : 1.14E:07_ l 7.B9E-06 . 2:52E;iJ5 - - - -

4.49E-OB . 9.63E-08 , 6.57E-07 : 7.04E-06 j 4.97E-04 1.ssE:o3 · · ·- ·· · 
2.24E-16 ' 4.s1E-16 · 9.31E-o9 · 9.95E-os , ·s.9oE-os . - 2.21 E-os . 
5.79E-13 : 1.24E-12 9.31E-i:i7 : 9,95to6_ i:s,9oE:q~ ... 2.21E:o3 ··----

4.53E-07 . , 9.95E-07 : 0.00E+OO 1 O.OOE_+QO _j 9.~5E:05_ :l:09E-04- - --· 
5.11 E-o4 . ---· 0.00E+OO I O.OOE+OO . _2._1_9E:07. i 2,3()f:::06_j_1,60E-04 

Nickel . 2.91 E-07 ; 6.39E-07 . 0.00E+OO ! O.O()E_!O()_j 6.2.0_E-05 ·- · 1.ss"E-04 -----
.. . -- 6.i>9E-<i6 ·-. -Total PCBs O.OOE+OO , O.OOE+OO : 2.56E-09 ; 2.75E:OB_j 1.90E-06 

Selenium 1.01E-07 : 2.24E-07 , 0.00E+OO '. 0.00.f::+()()_

1 
~.17E:05 .. · ·· · · - s:s3E-os-· - ·--

Silver 1.35E-07 • 2.96E-07 O.OOE+OO . O.OOE+OO 2.87E-05 .. - - -- 9.19E-i>5 .. . ....... 

2.,3,7,ii-Tcbo & Dioxin-Like SOPCs 2.14E-12 : 4.71E-12 : 4.9BE-12 : 5.1B~:ii] 4,04f:::Qf ·t2!ie;olf -
-- -- ·- -· - --------

Thallium 3.22E-07 . 7.02E-07 . _3.99E-16 l 4.18f:::1_5 ..J 6,82f:-05 2.18E-04 
vx 7.04E-13 . 1.51E-12 : 9,31E-09 . 1 9.~fii:::O.B . .!_6,S~E-06_ 

2:2.1 e-i>5 - - ··-
. - ·- -- -· .. -- ... -.. ----· 

... Di-n:buty! Phthalate _ 2.64E-OB . 5.86E-08 3.99E-07 . 4.07f:'.06 _j _2.89E-04 9.25E-04 
Diethyl Phthalate 6.73E-OB 1.46E-07 9.98E-07 1.0SE-05 i 7.41E-04 2.37E-<i:f·- ·--

Manganese .. 7.55E-06 : 1.67E-05 . O.OOE+OO . o.oo~iiio_, 1,6iE:ij3 · · s.11e;o3 - - -

4-Methylphenol 1.04E-12 2.25E-12 2.20E-06 2.32E-05 i 1.61E-03 . - - -· 5.16e-o:i ---· 

ROX O.OOE+OO 'O.OOE+OO . 1.06E-OB . 1.1°4E-07 : 7.B!iE-06 
-· ...... 

2.s2E:os · - · 
· ? . .i R .. :f rinitrotoluene 

• • • - -- •• j •'. ' -

2.s2e:os· · · · O.OOE+OO · 0.00E+OO . 1.06E-08 : 1.14E-07. p.89E-06 . - . - ............ ,......., n. nni=+nn n OOE+OO ' 1.69E-05 5.42E-05 
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Table A-2.1.23 Case 1. Without PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 

CONSUMPTION OF ABOVE-GROUND VEGETABLES: 

Interception fraction of edible portion. Rp= 
Plant surface loss coefficient. kp= 

Time between rainfalls, t-rain= 
Length of plant exposure per harvest, Tp= 

Standing crop biomass, Yp= 
Density of air, p= 

Above grourid veg. correction factor, VGab= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (i-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-binitrotoluerie · 
2,6-Dinitrotoluene. · 

Di-n-octyl P.hthalate 
GB 

Hbit-iT 
Lead 

Mercury 
Nickel 

Totai PCBs 
Selenium 

Silver 
2,3,7,8-TCDD & Dioxin-Like SOPCs 

· Thallium 
vx 

Di-n-butyi Phthalaie · 
Diethyl Phthalate 

Mangan6se 
4-Methylphenol · 

ROX 
2,4,6-Trinitrotolue.ne 

Vanadium 

Calculation of above-ground vegetable concentration due to direct deposition 
Calculation of above-ground vegetable concentration due to air-to-plant transfer 

0.04 unitless 
18 1/yr 
14 days 

0.16 yrs 
1.7 kg DW/m2 

1200 g/m3 
0.01 unitless 

Pdd 
(g/m2-yr) 

Pwd 
(g/m2-yr) 

1.46E-07 3.22E-07 
2.00E-07 . 4.36E-07 
2.40E-07 . 5.35E-07 
4.48E-08 . 9.85E-08 
7.07E-07 . 1.58E-06 
6.55E-08 1.45E-07 
8.67E-08 . 1.92E-07 
O.OOE+OO . O.OOE+OO 
O.OOE+OO : O.OOE+OO 
4.49E-08 . 9.63E-68 
2.24E-16 . 4.81E-16 
5.79E-13 . 1.24E-12 
4.53E-07 9.95E-07 
O.OOE+OO . O.OOE+OO 
2.91 E-07 : 6.39E-07 
O.OOE+OO . O.OOE+OO 
1.01 E-07 . 2.24E-07 
1 .35E-07 2.96E-07 
2.14E-12 4.71E-12 
3.22E-07 7.02E-07 
7.04E-13 . 1.51E-12 
2.64E-08 . 5.86E-OS 
6.73E-08 1.46E-07 
7.55E-06.; 1.67E-05 , 
1.04E-12 . 2.25E-12 
O.OOE+OO . O.OOE+OO 
O.OOE+OO . 0.00E+OO 
7.96E-08 . 1.75E-07 

Fw 

0.2 
0.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6. 
0.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
6.6 
0.6 
0.6 
0.6 
0.6 

Pd= Concentration in plant due to direct deposition 
Pv =Concentration in plant due to air-to-plant transfer 
Pd+ Pv = Concentration in plant due to direct deposition and air-to-plant transfer 
Fw =Fraction of wet deposition of particles that adheres to plant 
Bv =Air-to-plant bioconcentration factor 

Pd 
(mg/kg) 

Ve Bv Pv 
(ug/m3) (mg/kg)/(ug/g) (mg/kg) 

Pd+Pv 
(mg/kg) 

2.s9E-01 • o.ooE+oo NA · ci.ooE:+oo 2.s9E-01 
J.54E-07 · o.ooE+oo NA ···· '. i>.ooE+oo :i.54E-o7 

• 6.93E-07 O.OOE+OO f'JA _ ; o:ooE:+o~ 6.93E-07 
1.28E-07 · O.OOE+OO · NA ; O.OOE+OO 1.28E-07 
2.04E-06 . 1.09E-04 s.11E+62 .. : 4.6JE-D7 2.51E-06 
1.88E-07 ; O.OOE+OO . NA- .. - ' o.ciifE+·oo f.li8E-i>i 
2.49E:07 : 0 OOE+OO NA.~:'. ~}o:ciii~()ii :i.49E-07 
O.OOE+OO . 1.14E-07 . 1.50E+02 I 1.42E-10 1.42E-10 
O.OOE+OO : 1.14E-07 • 1.3o~+9::C ~11-2~ig-jo f23i::-10 
1.27E-07 _ i 7.04E-Q6 I _ ~~:2!:0+0~--- _

1
1.36r;-QS. 1,.40E:07 

J~i~!:!;,r:~1~t~i~ rm~ 
, 0.00E+OO : 2.75E-08 ; 1.72E+03 3.94E-10 3.94E-10 
: 1,BOE-07 _[ 0 OOE+OO I . _f'JA _ ::: O.OQE+_(l_(l j,80E:07 
j 3.85E-07 ; 0.00E+OO ' NA O.OOE+OO 3.85E-07 
! 6.1Ji:-12 1 s.16i:-11 ! -ii:39E:+64 ___ 3.s1E:~ff 4.22E-11 

·- -·--- ,__ ! -·- ·-- ··- ······-····*------------ ... ·····-···--- -
. 9.17E-07 : 4.18E-15 · NA : O.OOE+OO 9.17E-07 

: +:;:t~~.; ~:~~~:g~ 1 ·· J:!~~:ri :~H:!~~:g:. 1~!~~~~ 
. 'j.91E-07:! 1,0SE-05.: <L48E+o~:=. 3.91e:o.f ~.30E:o1• 

2.17E-05 ! 0.00E+OO ; NA O.OOE+OO 2.17E-05 
. 2.95E-12 ; 2.32E-05 • j :71 E+o·1--· 3.31 E·:o!l 3:31 E-09-
o.ooE:+oo : 1.14E-bi ; 992E',b2 _; 9,41~-14 9.4fE-14 
O.OOE+OO . 1.14E-07 2.32E+02 I 2.20E-10 2.20E-10 
2.27E-07 . 0.00E+OO NA ;.o.OOE+OO 2.27E:o7 
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Table A-2.1.24 Case 1. Without PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 
CONSUMPTION OF ROOT VEGETABLES: 

Soil mixing depth, Z= 
Soil bulk density, BD= 

Total deposition time period, Tc::;: 
Below ground veg. correction factor, VGbg= 

Drv deposition velocity al v•nor nhase, Vdv= 

Substances of Potential Concern 

Calculation of soil concentration due to depos1tlon 
Calculation of root vegetable concentration due to root uptake 

20 cm 
1.5 alcm3 
3.2 vrs 

0.01 unitless 
3 emfs 

Pdd Pwd Vwd 

Pr(bg) =Root vegetable concentration due to root uptake 
Sc = Soll concentration after total time period of deposition 

Os = Deposition term 
Kds =Soll-water partition coefficient 

RCF = Ratio of concentratio 
Vwd =Yearly wet deposition from vapor phase 

Ve Os Sc Kds ACF 

(glm2-yr) la/m2-yr) la/m2-yr) lua/m3) (1/yr) (ma/kal (cm3/g) (malkal/(uQ/mll 

Antimony 1.46E-07 3.22E-07 O.OOE+OO O.OOE+OO 1.56E-06 4.99E-06 2 3.00E-02 
Arsenic 2.00E-07 4.36E-07 O.OOE+OO O.OOE+OO 2.12E-06 6.78E-06 29 8.00E-03 
Barium 2.40E-07 5.35E-07 O.OOE+OO O.OOE+OO 2.59E-06 8.27E-06 530 1.SOE-02 

Bervltium 4.48E-08 9.85E-08 O.OOE+OO O.OOE+OO 4.7BE-07 1.53E-06 70 1.50E-03 
bis 12-Ethvlhexvll Phthalate 7.07E-07 1.5BE-06 1.07E-05 1.09E-04 3.BSE-04 1.24E-03 280000 3.20E+02 

Cadmium 6.55E-08 1.45E-07 0.00E+OO O.OOE+OO 7.02E-07 2.25E-06 160 3.20E-02 
Chromium 8.67E-08 1.92E-07 O.OOE+OO O.OOE+OO 9.30E-07 2.97E-06 18 4.50E-03 

2,4-0initrotoluene O.OOE+OO O.OOE+OO 1.0SE-08 1.14E-07 3.94E-07 1.26E-06 0.87 1.90E+OO 
2,6-Dinltrotoluene O.OOE+OO 0.00E+OO 1.06E-08 1.14E-07 3.94E-07 1.26E-06 0.67 1.70E+OO 

Di-n-octvl Phthalate 4.49E-08 9.63E-08 6.57E-07 7.04E-06 2.49E-05 7.96E-05 280000 3.20E+02 
GB 2.24E-16 4.81E-16 9.31E-09 9.95E-08 3.45E-07 1.10E-06 0.032 9.30E-01 

HD/HT 5.79E-13 1.24E-12 9.31E-07 9.95E-06 3.45E-05 1.10E-04 1.2 1.16E+OO 
Lead 4.53E-07 9.95E-07 O.OOE+OO O.OOE+OO 4.83E-06 1.54E-05 600 NA 

Mercury O.OOE+OO O.OOE+OO 2.19E-07 2.30E-06 7.98E-06 2.56E-05 57000 NA 
Nickel 2.91E-07 6.39E-07 O.OOE+OO O.OOE+OO 3.10E-06 9.92E-06 82 4.00E-03 

Total PCBs O.OOE+OO O.OOE+OO 2.56E-09 2. 75E-08 9.52E-08 3.0SE-07 4300 2.10E+03 
Selenium 1.01 E-07 2.24E-07 O.OOE+OO O.OOE+OO 1.08E-06 3.47E-06 4.3 2.00E-02 

Silver 1.35E-07 2.96E-07 0.00E+OO O.OOE+OO 1.44E-06 4.59E-06 0.4 1.00E-01 
2,3,7,8-TCDO & Dioxin-Like SOPCs 2.14E-12 4.71E-12 4.98E-12 5.16E-11 2.02E-10 6.47E-10 142000 1.21E+04 

Thallium 3.22E-07 7.02E-07 3.99E-16 4.18E-15 3.41E-06 1.09E-05 74 4.00E-04 
vx 7.04E-13 1.51E-12 9.3\E-09 9.95E-08 3.45E-07 1.10E-06 0.15 1.85E+OO 

Di-n-butvl Phthalate 2.64E-08 5.86E-08 3.99E-07 4.07E-06 1.44E-05 4.62E-05 1.6 1.80E+02 
Diethvl Phlhalate 6.73E-08 1.46E-07 9.98E-07 1.05E-05 3.70E-05 1.18E-04 5.3 6.56E+OO 

Manganese 7.55E-06 1.67E-05 O.OOE+OO O.OOE+OO 8.08E-05 2.59E-04 23 1.00E-01 
4-Methvlphenot 1.04E-12 2.25E-12 2.20E-06 2.32E-05 8.06E-05 2.58E-04 0.50 1.76E+OO 

ROX O.OOE+OO O.OOE+OO 1.06E-08 1.14E-07 3.94E-07 1.26E-06 0.63 9.61E-01 
2,4,6-Trinitrotoluene 0.00E+OO 0.00E+OO 1.06E-08 1.14E-07 3.941E-07 1.26E-06 11 4.44E+OO 

Vanadium 7.96E-08 1.75E-07 O.OOE+OO O.OOE+OO 8.47E-07 2.71E-06 100 1.00E-01 

Pr(bg) 

(mn/ka) 

7.48E-10 
1.87E-11 
2.34E-12 
3.2BE-13 
1.41E-08 
4.49E-12 
7.44E-12 
2.76E-08 
3.20E-08 
9.09E-10 
3.21E-07 
1.06E-06 

NA 
NA 

4.84E-12 
1.49E-09 
1.61E-10 
1.15E-08 
5.51E-13 
5.90E-13 
1.36E-07 
5.20E-05 
1.48E-06 
1.12E-08 
9.0SE-06 
1.93E-08 
5.09E-09 
2.71E-11 
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Table A-2.1.25 Case 1. Without PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 
CONSUMPTION OF FISH FROM THE UMATILLA RIVER: 
11$UtG TillE-AVEAAGEO SOIL COHCENTRATIOHS 

Waler area, WAfw\, 9.BOE+06 m2 
lmnf!rvious watershed area, WA!IJ'- 1.35E+08 m2 

Averaoe annual runoff, A= 0.0 cmtvr 
Soil bulk densitv, BD- 1.5 Wcm3 
Soil mixlno death, Z= 1 om 

Total dennsition time period, Te= 3.2 yrs 
Tola! watershed area, WAflJ:... 2.70E+09 m2 

Volumetric soil water content. Os- 0.2 cm3r'cm3 
USLE rainlall for erosivilvl factor, RF- 20 1tvr 

LISLE erodabllitv !actor. K= 0.36 tons/acre 
LISLE le h-slo !actor, LS- i.5 unitless 

LISLE cover mananement factor, C= 0.1 unitless 
LISLE su "' ractice factor, P 1 unitless 

Unit soil loss, Xe- 0.24 kQfm2-Vf 
Empirical intercept coefficient, a- 0.6 unitless 

Watershed sediment deliverv ratio, SD- 3.97E-02 unitless 
Soil enrichment ratio, ER- 3 unitless 

Averaoe volumetric flow rate, Vltxt 4.14E+08 rn ' Total susoended solids, TSS- 10 m"" 
Oeoth of waler column, dlwl= 0.50 m 

Death of u r benthic !aver, drb 0.03 m 
Bed sediment pc>roslry, OibsJ'- 0.5 LH20/L 

Bed sediment concentration, BS- 1.0 Qfcm3 
Fish lioid content, fllioidl'- 0.07 unilless 

Fraction oroanic carbon, OClsedl:... 0.04 uniUess 
de ition velocitv of va~r nhase. Vdv- 3 an/s 

Substances of Potential Concern Pdds Pdws 
(Ql'm2-vrl fnlm2·Vf) 

An\lmonv 1.141:::-07 5.581:::-118 
Arsenic 1.60E-07 9.15E-08 
Barium 3.04E·07 1.92E-07 

Bervllium 3.89E·08 2.13E-08 
bis 12-Ethvlhexvtl Phlhalate 5.2BE-07 2.00E-07 

Cadmium 5.92E-08 3.07E-08 
Chromium 1.26E·07 8.69E·08 

2,4-Dinilrotoluene .OOE+OO O.OOE-tOO 
2.6-0initrotoluene .OOE+OO O.OOE+OO 

01-n- I Phlhalate 3.27E-08 2.14E-08 
GB 4.15E-16 6.72E-16 

HD/HT 1.07E-12 1.74E·12 
Lead 4.18E-07 2.41E-07 

Mercurv .OOE+OO O.OOE+OO 
Nickel 2.73E-07 1.61E-07 

Total PCBs J.OOE+OO O.OOE+OO 
Selenium 8.09E-08 3.99E-08 

Silver 1.05E-07 5.31E-08 
2,3,7,8-TCOD & Dioxin-Like SOPCs 1.58E·12 7.59E-13 

Tha11lum 2.48E·07 1.40E-07 
vx 1.30E-12 2.11E-12 

Oi-n- I Phlhalate 1.96E-08 8.29E-09 
Dieth'.I Phthalate 4.94E-OB 2.71E-OB 

Manaanese 5.63E-06 2.51E-06 
4-Melhvlohenot 7.62E·13 4.42E-13 

RDX .OOE+OO O.OOE+OO 
2.4.6-Trinitrotoluene .OOE+OO O.OOE+OO 

Vanadium 9.91E-08 6.82E-08 

IOl.2'7 •q-"'j• 

Vwds Vos Ds Sc 
(q./m2-vr tunlm3} (1/y<) (m""'n) 
.OOt-+ +" ·'" "· ·'" 

O.OOE+OO O.OOE+OO 1.68E·05 5.38E-05 
O.OOE+OO O.OOE+OO 3.JOE-05 1.06E-04 
O.OOE+OO O.OOE+OO 4.0tE-06 1.2BE-05 
1.19E-06 5.11E-05 3.35E-03 1.07E-02 
O.OOE+OO O.OOE+OO 5.99E·06 1.92E-05 
O.OOE+OO O.OOE+OO 1.42E-05 4.54E·OS 
1.79E-09 5.11E-08 3.34E·06 1.07E-05 
1.79E·09 5.11E·08 3.34E·06 1.07E-05 
1.09E-07 3.17E-06 2.10E·04 6.74E-04 
1.14E-OB 1.12E·07 7.84E·06 2.51E-05 
1.14E-06 1.12E-05 7.84E-04 2.51E·03 
O.OOE+OO O.OOE+OO 4.39E-05 1.41E-04 
4.66E-08 1.27E·06 8.33E·05 2.67E-04 
O.OOE+OO O.OOE+OO 2.89E-05 9.24E·05 
4.22E-10 1.24E-08 8.0SE-07 2.59E-06 
O.OOE.i-00 0.00E+OO 8.0SE-06 2.SBE-05 
O.OOE+OO O.OOE+OO 1.06E·05 3.38E-05 
6.62E·13 2.38E-11 1.70E·09 S.45E-09 
6.34E·17 2.01E·t5 2.59E·05 8.28E·05 
1.14E-OS 1.12E-07 7.84E·06 2.51E-05 
4.75E-08 1.90E-06 1.25E·04 3.99E-04 
1.44E-07 4.78E-06 3.16E--04 1.01E·03 
O.OOE+OO O.OOE+OO 5.42E·04 1.73E·03 
3.32E-07 1.0SE-05 6.89E·04 2.20E-03 
1.79E-09 5.11E-08 3.34E-06 1.07E-05 
1.79E-09 5.11E·08 3.34E·06 1.07E-05 
O.OOE+OO 0.00E+OO 1.12E-05 3.57E·05 

L(T),. Total subs lance load to lhe waler body 
L(dep} •Deposition ol parllcle bound substance lo the water body 
L(RI) .. Runoff load from Impervious surfaces 
l(RJ. Runolf load lrom pervlous surlaces 
L(E) ·Soll erosion load 
Sc• Soll eoncentratlon efter total nposure period 
Pddw •Yearly average dry deposlllon rele onto the watershed 
Pwdw •Yearly average wel deposition rate onlo lhe wetershed 
Pdds,. Ye111ly dry deposlllon rale onto surli1c11 water body 
Pwds •Yearly wet deposition rale onto sutlaee water body 
Kds .. Soll·Waler perlltlon eoetrlclenl 
Os .. Deposlllon term '---) 

Pddb Pwdb Vwdb L(dep) L(Rij 
I 1n1m2.yr} tnlm2·vrl (q./m2-vrl """'l 'n"''I 
1.4 ... 7 ·07 0. +"' .. +OU 2. +01 
2.03E·07 2.57E-07 O.OOE+OO 4.51E+OO 3.40E+01 
3.68E-07 5.16E-07 O.OOE+OO 8.66E+OO 6.69E+01 
4.87E-08 6.32E-08 O.OOE+OO 1.10E+OO 8.13E+OO 
6.67E-07 8.45E-07 6.07E-06 7.43E+01 2.59E+02 
7.36E-08 9.70E-OB O.OOE+OO 1.67E+OO 1.21E+Ot 
1.51E-07 2.t6E-07 O.OOE+OO 3.60E+OO 2.87E-t01 
O.OOE+OO O.OOE+OO 5.92E-09 5.BOE-02 2.41E-01 
O.OOE+OO O.OOE+OO 5.92E-09 5.SOE-02 2.41E--01 
4.22E-08 5.11E-OB 3.67E-07 4.52E-t00 2.20E-t01 
5.40E-16 6.30E-16 1.28E-08 1.26E-01 1.54E+OO 
1.40E-12 1.63E-12 1.28E-06 1.26E+01 1.54E+02 
5.20E-07 6.B4E-07 O.OOE+OO 1.1BE+01 8.90E+01 
O.OOE+OO O.OOE+OO 1.53E-07 1.SOE+OO 6.29E-t00 
3.39E-07 4.47E·07 O.OOE+OO 7.70E+OO 5.85E+01 
O.OOE+OO 0.00E+OO 1.44E·09 1.41E-02 5.70E-02 
1.02E-07 1.30E·07 O.OOE+OO 2.27E+OO 1.63E+01 
1.33E-07 1.69E·07 O.OOE+OO 2.96E+OO 2.14E+01 
2.02E·12 2.51E-12 2.80E·12 7.19E·OS 4.06E-04 
3.16E·07 3.95E-07 2.37E-16 6.97E+OO 5.24E+01 
t.70E-t2 1.98E-12 1.28E-08 1.26E-01 1.54E+OO 
2.49E-08 3.13E·08 2.25E-07 2.75E+OO 1.02E+01 
6.33E-08 7.79E-08 5.60E-07 6.88E+OO 2.97E+01 
7.14E·06 8.95E-06 O.OOE+OO 1.58E.i-02 1.10E+03 
9.78E-13 1.20E·12 1.24E·06 1.21E+01 4.48E+01 
O.OOE+OO O.OOE+OO 5.92E-09 5.BOE-02 2.41E-01 
O.OOE+OO O.OOE+OO 5.92E-09 5.BOE-02 2.41E-01 
1.21E·07 1.67E·07 O.OOE+OO 2.82E+OO 2.26E+01 

Kds ,';!!!;'!, L(E) LIT) 
IUkol 'nfui) '"""' 2 + '· +OU 2. +01 
29 O.OOE+OO 3.96E+OO 4.25E+01 

530 O.OOE+OO 7.82E+OO 8.34E+Ot 
70 O.OOE+OO 9.49E-01 1.02E+01 

280000 O.OOE+OO 7.94E+02 1.13E+03 
160 0.00E+OO 1.42E+OO 1.52E+01 
18 O.OOE+OO 3.34E+OO 3.57E+01 

0.87 o.ooe ... oo 6.86E-01 9.BSE-01 
0.67 O.OOE+OO 6.60E-01 9.59E-01 

280000 O.OOE+OO 4.99E+Ot 7.64E+01 
0.032 O.OOE+OO 3.59E·01 2.03E+OO 

1.2 O.OOE+OO 1.67E+02 3.34E+02 
600 O.OOE+OO 1.04E+01 1.11E+02 

57000 O.OOE+OO 1.97E+01 2.75E+01 
82 O.OOE+OO 6.83E+OO 7.30E+01 

4300 0.00E+OO 1.91E-01 2.62E-01 
4.3 0.00E+OO 1.BSE+OO 2.04E+01 
0.4 O.OOE+OO 1.88E+OO 2.62E+01 

142000 O.OOE-tOO 4.03E·04 8.81E-04 
74 O.OOE+OO 6.12E+OO 6.55E+01 

0.15 O.OOE-tOO 9.83E-01 2.65E+OO 
1.6 O.OOE+OO 2.73E+01 4.02E+Ot 
5.3 O.OOE-tOO 7.31E+01 1.10E+02 
23 0.00E+OO 1.2BE+02 1.38E+03 

0.50 O.OOE+OO 1.29E+02 1.86E+02 
0.63 O.OOE+OO 6.53E·01 9.52E·01 

11 O.OOE+OO 7.82E·01 1.0BE+OO 
100 0.00E+OO 2.64E+OO 2.B1E+01 
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Table A·2.1.25 Case 1. Without PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER (continued) 
CONSUMPTION OF FISH FROM THE UMATILLA RIVER: Calculation of fish concentration lrom dissolved water concentration, C1(flsh) 
usiHG 1111E.,wEJU.GEll saLc:ON«HTRAnOHs Calculation of fish concentration from total water column concentration, C2(fish) 

Calculallon of lish concentration from bed sediments, C3(1lsh) 

Waler area, WAlwl- 9.BOE+06 m2 
lmoervious watershed area, WAfl\.::: t.35E+00 m2 

Averaae arn..ial runoH, A"' 0.0 c ' Soil bulk deositv, BO= 1.5 m3 
Soil mix· d~lh. z '"" Total de moo time ""riod, Tc- 3.2 urs 

Total walershe<I area. WA'U= 2.70E+09 m2 
Volumelric soil waler conlent, Os- 0.2 cm3r'cm3 

USLE rainfall for erosivitvl lacior, RF= 20 1/vr 
LISLE erodabilitv lactor, K: 0.36 tons/acre 

USLEI h-'10 lacior. LS"' 1.5 uniUess 
LISLE cover manaaement lactor, c .. 0.1 unitless 
USLEs .. ractice factor, P- 1 unilless 

Uni! soil loss. Xe- 0.24 k 2-vr 
Emnirical interc roefficienL a- 0.6 unltless 

Watershed seoimenl deliverv ralio. SD= 3.97E-02 unilless 
Soil enrichment ratio, EA= 3 uniUess 

Averane volumetric now rate Vltxl- 4.14E+08 m ' Totals ncled solids. TSS..: 10 m-n 
Oenth al water column. dtWI":. 0.50 m 

Denth al r benlhic I aver, d1b\- 0.03 m 
Bed sedimenl rosilv, C'.ilb$i .. 0.5 LH20IL 

Bed sediment concentra1ion, BS- 1.0 n,,..m3 
Fish lioid con1ent. lflioid - 0.07 unitless 

Fraclion ornanic carbon, OCfsedl- 0.04 uniUess 
Orv deoasilion velocitv of vaoor ase, Vdil- 3'mfa 

Substances ol Polentlal Concern Kd(sw) Kd(bs) 
llJkn\ /lJko\ 

Antim 15 • 
Arsenic 220 120 
Barium 4000 2100 

BervllilXll 525 280 
bis t2·E1nvlhexvh Phthalate 21 1100000 

Cadmium 1200 640 
Chromium 140 70 

2,4·Dinltrotoluene 6.5 35 
2,6-Dinitrotoluene 5 2.7 

Di-n- I Phlhalale 2100000 1100000 
GB 0.24 0.13 

HOMT 9.1 4.8 
Lead 4500 24 

Me• 95000 100000 
Nickel 620 330 

Total PCBs 32000 17000 
Selenlum 32 17 

Sliver 3 2 
2,3.7,8·TCDD & Dloxin·Uke SOPCs 1070000 570000 

Thallium 560 300 
vx 1.1 0.60 

Di·n-b l Phlhalale 12 6.4 
Diel Phlhalate 39 21 

M•n ~anese 170 93 
4·Met I enol 3.8 2.0 

ROX 4.7 2.5 
2,4 ,6-Trinitrotoluene 83 44 

Vanadium 750 400 

IOUO oq..i. 

f{water) C(w1ot) C(w\) 
Cmnn \ fmnn \ 

6.1>2c.·O 9.84c.-Oa .91E·OB 
1.22E-01 7.90E-07 1.02E-07 
8.18E-03 2.tOE-05 1.82E-07 
5.64E-02 4.0SE-07 2.42E-08 
3.33E-04 2.12E-03 7.48E-u7 
2.57E-02 .1.31E-06 3.56E-08 
1.91E-01 4.23E-07 B.SBE-08 
8..06E-Ot 2.78E-09 2.38E-09 
8.391:-01 2.&0E-09 2.32E--u9 
3.33E-04 1.44E·04 5.07E·08 
9.64E-01 4.BOE-09 4.90E-09 
7.59E-01 1.00E-06 8.07E-07 
7.20E-03 3.14E-05 2.40E-07 
2.03E-04 5.BOE-05 1.25E-08 
4.83E-02 3.39E·06 1.73E-07 
1.29E-03 2.76E-07 3.78E-10 
4.BBE-01 9.53E-u8 4.93E-08 
8.70E-01 6.87E·08 6.33E-08 
3.42E-04 1.64E·09 5.96E-13 
5.2BE-02 2.78E·06 1.56E-07 
9.38E-01 6.45E-09 6.41E-09 
7.07E-01 1.30E-07 9.71E-08 
4.37E·01 5.72E-07 2.SSE-07 
1.52E-01 2.07E-05 3.32E-06 
8.70E-01 4.87E-07 4.49E-07 
8.47E-01 2.56E-09 2.30E-09 
2.73E-01 9.01E-09 2.&tE-09 
4.02E-02 1.SSE-06 6.64E-08_ 

C(Psh) • Com:enlrallon In fish 
l(W•ler) • Fr•c:lion of lol•I w•l•r body subslam:• c:onc:ontrallon lh•l occurs In lh• waler column 
C(wtol} •Total waler body com:enlratlon, lncludlng walu column and bed sedlm•nl 
Cjwt) • Tolal concanlrallon kl walu column 
Cjdw) • Dlnolvird phue w•lu "°m:anlratlon 
l(b•nlhlc) •Fraction ol total Wiler body aubsl•nc:e c:onc:enlratlon lhal occurs In lhe bed sediment 
kwt .. Tol•I w•ter bodt dissipation rata c:onstml 
C{sb) .. Conc:enlratlon sorbed lo bed sedlm•nls 
Kd(sw) • Suspandad "'dlmenl/surt•ce Weier paitlllon coefficient 
Kd(bs) • B"d scdlm•nllsedlmant poN walu p•rtlllon coeUlclenl 
BCF • Bloconcenl.nllon lac:tor 
OAF • Bloaccumutatlon lactor 
BSAF • Biota 10 udlment acc:umutallon t•clor 

C(dw) f(benth) kw1 C(sb) BCF C1(flsh} 
(mole\ 111\/r\ •m"~"' {lJkn\ (mallmi 

6.91E·08 3.38 2.511:'.•U:.O 5.5:.t.E-07 1.0E-tOO 6.91c-08 
1.02E-07 8.78E-01 6.52E-02 1.22E·05 4.4E-t01 4.48E-06 
1.75E-07 9.92E-01 7.37E·02 3.67E·04 NA NA 
2.41E·08 9.44E-01 7.0tE-02 6..75E-06 2.0E+01 4.82E-07 
3.40E-08 1.001:-tOO 7.42E-02 3.74E-02 NA NA 
3.52E-08 9.74E-01 7.24E-02 2.25E-05 6.4E-t01 2.25E 
8.57E-08 8.0SE-01 6.0tE-02 6.00E-06 1.6E-t01 1.37E-06 
2.38E-09 1.94E·01 1.44E-02 8.33E--09 3.2E+OO 7.61E-09 
2.32E-09 1.61E-01 l.20E-02 6.25E-09 2.6E-t00 6.0ZE-09 
2.31E-09 1.00Ei-00 7.42E-02 2.54E-03 NA NA 
4.90E-09 3.64E-02 2.71E-03 6.37E-10 1.4E-t00 6.B&E-09 
8.07E-07 2.41E-01 t.79E-02 3.67E-06 4.BE-tOO 3.87E-06 
2.29E-07 9.93E-01 7.37E-02 5.SOE-04 NA NA 
6.40E-09 1.00E+OO 7.43E-02 1.02E-03 NA NA 
1.72E-07 9.52E-01 7.07E-02 5.69E-05 4.7E-t01 8.10E-06 
2.661:-10 9.99E-01 7.42E-02 4.B&E-06 NA NA 
4.93E-OB 5.12E-01 3.80E·02 8.38t-07 6.01:-t 2.9bE-07 
6.33E-08 1.30E-01 9.69E-03 1.27E·07 5.0E-01 3.17E-08 
5.09E-14 1.00E+OO 7.42E·02 2.90E-OB NA NA 
1.55E-07 9.47E-01 7.03E-02 4.65E-05 1.2E-t02 1.86E·05 
6.41E·09 6.19E-02 4.&0E-03 3.SSE-09 1.5E+01 9.61E·08 
9.71E-OB 2.93E-01 2.17E·02 6.22E-07 NA NA 
2.65E-07 5.63E-01 4.18E-02 5.56E-06 NA NA 
3.32E-06 8.48E-01 6.30E-02 3.09E-04 1.2E+02 3.98E-04 

.49E-07 1.30E·01 9.69c.-03 8.97E-07 t.4E-t01 6.28E-06 
2.30E-09 1.53E-01 1.13E-02 5.75E-09 1.9E-t00 4.37E-09 
2.60E-09 7.27E-01 S.40E-02 1.15E·07 5.4E-t01 1.41E·07 
6.59E-08 9.&0E-01 7.13E-02 2.63E-05 1.2E+02 7.90E-06 

BAF C2(11sh} 
{lJkg) lmnn.ni 

NA NA 
NA NA 

4.0E-tOO 7.28E-07 
NA NA 

1.2E-t02 8.98E-05 
NA NA 
NA NA 
NA NA 
NA NA 

1.2ET02 6.09E-06 
NA NA 
NA NA 
NA •A 

1.3E-t05 1.62E 
NA NA 
NA NA 
NA 
NA NA 
NA NA 
NA NA 
NA NA 

3.0E+04 2.91E 
4.3E-t02 1.14E 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

~------ .~,-- ·--·~·--,~-~-~,,. 
. ---··-·- """''""'"' 

BSAF C3(1ish} C(flsh) 
lmnn.ni """"'~' NA ti.911:.-08 

NA NA 4.48E-06 
NA NA 7.28E·07 
NA NA 4.82E·07 
NA NA 8.98E-05 
NA NA 2.25E-06 
NA NA 1.37E-06 
NA NA 7.61E-09 
NA NA 6.02E-u:1 
NA NA 6.09E-06 
NA NA 6.B&E-09 
NA NA 3.87E-06 
NA NA •A 
NA NA 1.62E-03 
NA NA 8.tOE-06 

t.6E-t00 t.36E-05 1.36E-05 
NA NA 2..96E-07 
NA NA 3.17E-08 

6.7E·02 3.40E-09 3.40E-09 
NA NA 1.SSE-05 
NA NA 9.61E-08 
NA NA 2.91E-03 
NA NA 1.14E-04 
NA NA 3.98E-04 
NA NA 6.28E-06 
NA NA 4.37E-09 
NA NA t.41E-07 
NA NA 7.90E-06 
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Table A-2.1.26 Case 1. Without PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumption rate of soil, CR(soil)= 
Fraction of soil impacted, F(soil)= 

Consumption rate cit abv grd veQ, CR(ag)= 
Fraction of abv grd veg impacted, f(ag)= 

Consumptioil. rate of rOot veg, CR(bg)= 
Fraction or root veg impacted, F(bg)= 

Consumption_rate of fish, CR(fish)= 
Fraction of fish impacted, F(fish)= 

Exposure duration, ED= 
Exposure frequency, EF= 

Body weight, BW= 
Averaging time, AT= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Elhyl~exyl) Phthal.ate 

qadmium 
Chromium 

2,'.'f-Dinitrotoluene 
__ 2,6-Dinitrotoluene 
_Di-n-octy! Phthalate 

GB 

HD/HT 

Lead 
M~rcury 

Nickel 
Total PCBs 

Selenium 
Silver 

2,3,7,8-TCDD & Dioxin-Like SOPCs 
Thallium 

vx 
01-n-butyl Phlhalate 

Diethyl Phthalate 

0.0001 kg/day 
1 unitless 

0.024 kg/day 
0.25 unilless 

0.0063 kg/day 
0.25 unitless 

0.140 kg/ciay 
1 unitless 

30 yr 
350 day/yr 
70 kg 
70 yr 

Sc 
(mg/kg) 

J(soll) 
(mg/day) 

Pd+Pv 
(mQ/kg) 

9.98E-05 9.98E-09 2.59E-07 
1.36E-04 1.36E-08 3.54E-07 
1.65E-04 1.65E-08. 6.93E-07 
3.06E-05 3.06E-09 1.28E-07 
2.47E-02 2.47E-06 2_51 E-06 

-4_.49E-05 4:49E-09. 1.BSE-07 
5.95E-05 5.95E-09. 2.49E-07 
2.521;.·05 2.52E-09 .. 1.42E-10 
2.52E-05 2.52E.09. 1.23E-10 
1.59E-03 1.59E-07 1.4DE-07 
2.21E·05 2.21E-09 2.41E-12 
2.?1E-03 2.21E·07 1.47E-11 
3.09E-04 3.09E-08 . 1.30E-06 
5.11E-04 5.11E-08_ 4.41E-07 
1.~~E-04 1.98E-08 8.32E-07 
6.09E-06 
6.93E-05 
9.19.E-05 
1.29E-08 
2.1BE-04 
2.21E-05 

~.25~-04 

2.37E-O~ 

6.09I;-10. 3.94E-10 
6.93E-09 . 1.SOE-07 
9.19E.09 3.85E-07 
1_.29E·12. 4.22E-11 
2.~BE-08. ·9.17E-07 

. 2.21E·09 i 1.88E-09 
9.25E-08, 9.0BE-08 
2.37E-07 : 2.30E-07 

Ma.nganes~ 5.17E-03 5.17E-07 2.17E-05 
4-Methylphenot 5:16~-03 5.16E-07. 3.31E-09 

ROX f.52E-05 2.52E-09. 9.41E-14 
2,4,6-Trinilrotoluene 2.52E-05 2.52E-09. 2.20E-10 

Vanadium 5.42E-05 5.42E·09 2.27E-07 

l(tot) =Total daily Intake of substance 

Sc= Soil concentration after total limo period of deposition 

!(soil) = Daily Intake of substance from soil 

Pd • Pv :i:: Concentration In plant 

l(ag): Daily Intake of substance from above ground vegetables 
Pr(bg):::: Concentration Jn below ground plant parts due to root uptake 
l(bg) :::: Dally Intake of substance from below ground vegetables 
C(fish) ""Concentrallon In fish 
l(flsh):::: Daily Intake of substance from fish 
CSF:::: Carcinogenic slope factor 

J(ag) 
(mqfday) 

Pr(bg) J(bg) C(fish) !(fish) J(tot} CSF 
(mg/kg) (mQ/davl (mg/kg) (mg/day) (mg/day) (per mglktj-day) 

2.12E-08 
6.4~E~7 

, 1.23E-07 j . 
1.50E+OO 

1.56E-09. 7.48E-10 
2.12E-09. 1 87E-11 
4.16E-09. 2.34E-12 
7.69E·10 3.28E-13 
1.50E-08 1.41E-08 
1.13E-09 4.49E·12 

1.18E-1.2 
2.95E-14 
3.69E·15 i 
s.16e.16

1 

6.91E-OB. 9.67E.09 
4.48!=-0~, 6.27E-07 
7,28~-07 i. 1.0~E-0! 
4.82E-07: 6.75E-08 .!·13!=:-0~ . ~-3.D.E'!".0~ 

2.23E-11 i 8.98E-05 1_.26E-05 t·~11:~~ ___ 1-~DE_-O~ 
7.0BE-15. 2:25E-06_~ 3.15~-07 

1.37E-06 1.92E-07 
-~-21E-07 __ . .. 

1.SOE-09. 7.44E-12 1.17E-14, 1.99I;-07 
' s.s4E-1l 2.1se-oa ... 4.34~-11 1.s1~:.99. 1.01e-os. L ~~63.g~s l _ s.a~e-q1 .. 

7.40E-13. 3.20E-08 5.Q4E-11. 6.02E-09. 8.43E-10 t ~:42E-09. I 6.BOE-01 

8.42E-10'. 9.09E-10 1.43E-12~. 6.osi;-_o6i ~.52E-07 1.J.01E-Ofi_ J_ -··-· 
1_44E-14 3.21E-07 5.0SE-10. 6.86E-09. 9.61E-10 I 3.67E-09 I 
a.a4e-14: 1.osE.06 1_ 1.s1e-0~L. 3~a1E-06; s.42E-07: !1 .·i~s.~~-01 . 1 .-_-g~~OE~~.·.·.· · 
7.77E-09

1 
NA NA : NA . j N~ _?.~7E-08. ·-· ...... 

2.65E-09, NA --~-~--·I 1.62~-03i.~·27E;-04 ! ~~2?1:-04 • -
4.99E-09 4.84E-12 7_.~2_E-1~f - 8.10E-06i 1.13E.:06 J,.1.16E~6 
2.36E-12, 1.49E-09_ 2.34E-12j 1.36E-05~ 1.91E-06 j_1.?1E-06 
1.0BE-09 1.61E-10 2.54E-13· 2.96E-07: 4.14E-06 i 4.94E-08 

7.70E+OO 

2.l1E-09;_ 1.15~·08 : . 1.1!1.E_-_11~ .i1?~-~a1·4.43E-!)s-r_-!:~~E-O~ · 1 

. 2.53E-13; 5.51E-13 ' .. ~-~8E-1~L .. 3.AOS-~~l ~.77E-10. L~'.!~_E;-10 __ I 1.50E+05 
' I , 5.SOE-09 ~ 5._91?~-~.~ ! .. 9~~0£;-~.6 t 1.86~-0~ I 2 .. ~0E~6 l-2.~3E-O~. ! 

1.13E-11: 1.36E-07 j 2.1~;.-_1.~i 9:f?1E-98.J 1.35E;-08 ;_1-~~~-Q~ 

5.45E-10 i 5.20E-05 8.1~E_--98 I ?-91 S-1?3 j 4.~81;~4 1 _4.08E;~4 
1.38E-09 1.48E-06 2.33E-09 1.14E-04 l 1.59E-05 ~ 1.62E-05 

' • -- --- -- ·-·- J - ·- -·. ' . 

1.lOE-07. 1.12E-08 ! -~-?7E-1_~J. ~.96:f-1?4i .~.5~~~5 ~-~·64E-O~ 

1.99E-11 9.0BE-06 r 1.43E_-08 ~ 6.26E-06 ! 8.79E-07 ~.4~E-06 
5.65E-16 1.93E-08 3.03E-11_ [ _ 4.37E-09; 6.12E·10 3.17E-09 
1.32E-12. 5.09E-09 8.02E-12; 1.41E-07 I 1.97E-0~ . 2.22E-08 
1.36E-09 2. 71 E-11 4.27E-14! 7.90E-06 1.11E-06 . 1.11E-06 

1.10~-~1 

3.00E-02 

Cancer 
Risk 

5.66E-09 

1 .. 80!'-09 
1.24E-09 

1.45E-11 
1.36E-11 

4.27E-06 

8.62E-06 

- ·--·- -· .. 
4.21E·0.7 

2.04E-12 
3.91E-12 

J Total cancer risk= 6E-07. I 
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Table A-2.1.27 Case 1. Without PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 
INDIRECT EXPOSURES Calculation of hazard quotients, and hazard Indices 

Consumption rate of soil, CR(soil}= 
Fraction at.soil impacted •. F(soil)= 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, F(ag)= 

Consumption rate of root veg, CR(bg)= 
Fraction of root veg impacted, F{bg}= 

Consumption rate of fish, CR(fish)= 
Fraction of fish ifOpacted, F(fish)= 

Body weight, SW= 

0.0001 kg/day 
1 unitless 

0.024 kg/day 
0.25 uniUess 

0.0063 kg/day 
0.25 uniUess 

0.140 kg/day 
1 unitless 

70 kg 

Si.ibsfances of Potential Concern 

Antimony 
Arsenic 

B~rium 

Bery!Kum 
bis (2-Elhylhexyl} Phlhalate 

Cadmium 

Chromium 
2,4.Dinitrotoluene 
2, 6-Dinltrololuene 

Di·n-octyl Phthalale 
GB 

.HD/HT 
.~ead 

9.9BE-05 
1.36E·04 
1.65E·04 
3.06E·05 
2.47E·02 
4.49E-o5 
5.-95E·05 
2.52E-05 
252E·05 
1.59E-03 
~.21E-05 

2.21E·03 
3.09E-04 

Mercury 5.11 E-04 
Nickel 1.9BE-04 

Total PCBs 6.09E-06 
Selenil!m 6.93E-05 

Si\ver 9.19E-05 
2,3,7,8-TCDD & Dioxin-like SOPCs 1.29E·DB 

Thallium 2. 1 BE-04 
VX 2.21E-05 

Oi-n-butyl Phthalate 9.25E-04 
Olelhyl ~hthalate 2.~7E·03 

!'Aanganese 5.17E-03 
4-Melhylphenol ?.16E-03 

ROX 2.52E-05 
2,4,6-Trinitrotoluene 2.52E-05 

Vanadium 5.42E-05 

9.9BE-09 2.59E-07 
1.JGE-08 3.54E-07 
1.GSE-08. 6.93E-07 
3.0GE-09. 1.28E-07 
2.47E·06 2.51E·06 
4.49E-09. 1.BBE·07 
5.95E-09 2.49E·07 
2.52E-09: 1.42E-10 
2.52E-09: 1.23E-10 
1.59E-07. 1.40E-O? 
2.21E-09. 2.41E-12 
2.21E-07: 1.47E-11 
3.09E-08 . 1.30~-06 
5.11E-08. 4.41E-07 
1.98E-08. 8.32E-07 
6.09E-10. 3.94E·10 
6.93E-09. 1.BOE-07 
9.19E-09, 3.85E-07 
1.29E-12. 4.22E-11 i 
218E-08: 9.17E-07 
~.21E-09. 1.BBE-09 
9.25E-08, 9.0BE-08 
2.37E-07: 239E-O~ 
5.17E-07, 2.17E-05 
5.16E-07: 3.31E-09 
2.52E-09. 9.41E-14 
2.52E·09. 2.20E-10 
5.42E-09 2.27E-07 

l(tol) =Total d~ly Intake of substance 
Sc "' Soil concentration alter total tlmo period of depos!tion 
l(5oil) = Daily Intake of substance from soil 
Pd + Pv =Concentration In plant 
l(ag) = Dally Intake of substance from above ground vegetables 
Prtbg)"' Concentration In below ground plant parts du111 to root uptake 
l(bg) = Dally Intake of substance from below ground vegetables. 
C(fish) = Concentration In fish 
l(fishl"' Dally Intake of :oubstanco from ll:oh 
RID "' Reference do:oo 
HI"' Hazard Index 

Hazard 
Index 

:ver Neuro 
1.56E-09. 7.48E-10 
2.12E-09. 1.87E-11 
4.16E-09. 2.34E-12 
7.69E-10. 3.28E-13 
1.SOE-08. 1.41E-08 
1.13E-09. 4.49E-12 
1.50E-09. 7.44E-12 
8.54E-13. 2.76E·OB 
7.40E-13 3.20E-08 
8.42E·10. 9.09E-10 
1.44E-14. ~.21E.07 
8.84E-14. 1.06E-06 
7.77E-09 N~ 

2.65E-09. NA 
4.99E-09, 4.B4E-12 
2.36E-12. 1.49E:-09 
1.08E-09. 1.61E-10 
2.31E-09 i 1.1.se-oa· 
2.53E-13 1 5.51E-13 
5.SOE-09: ~.90E-~3 
1.13f;-11: 1.36E·07 
5.45E-10, 520E-05 
1.38E-09. 1.46E-06 
1.30E-07. 1.12E-OB 
1.99E-11, 9.0BE-06. 
5.65E-16. 1.93E-06 
1.32E-12. 5.09E-09 
1.36E-09 2.71E-11 

1.18E-12. 6.91E-Oa: 9.67E-09 2.12E-08 
2.95E-14; . 4 .. 4BE:9~ .. 6.27E-07 6.4~~-07 

3.69E-15: 1.2~e.01;.1.02e-01 1.2Je-01 
5.16E-16 4.B2E-07 6.75E-08 7.13E-08 
2.23E-11; 8.98E-05 1.26E-05 1.51E-05 

4.00E-04 

.~.001;_~4 I• 

7 .OOE-02 .. ; . 
~.oo.l;-03 · 

I. 2.00E-02 1.0BE-05 

; . 1.01;>g-o;i, . 1 
7.0BE-15!. 2.25E-06 3.15E-07 . 3.21E-07 
1.17E-141 1.37~-06. 1.92E-07 1.99E-07 
4.34E-11 '.- 7.61E-09 · 1.07E-09 3.63E-09 

5.~0E·03 . ·I ·. . I . 
_ 2.00E-03 . ;. i 2.GOE.08 

5.04E-11; 6.0~E-09 ;. 8.43E-10 .. 3.42E-O~ 1.00l;-03 .. I . _ ..... i :4.BBE-08 
1.43E-121- .6.09E-06'. 8.52E-07 1.01E-06 t 2.00E-02 j 7.23E-07._ t .. 
5.05~-19J .. ~.86E-09 9.61E-10 3.67E-09 ! ~.30E-05 I I 1.22E-06 
1.67E-09J. 3 .. B7~·1!1?:;.s.42f;-07 ., J..GSE-07 ~-·. : ... ..... l 

NA ! NA , NA ' 3.87E-08 . j 
NA· .. i .. 1.62E~O~!' 2.2_1~·~4~ -~ 2.21E.-04 .: 1~0~~~.· J:.~.· ... · · 1 _3~_2se.02 

7.62E-1~1. ~.1~~-os1.1 ... 13E-06 '1.16E-06 i .2.00E-0~ l - .. .. j. 
2.34E-12' 1.36E-05J 1.91E-06 · 1.91E-06 1 . , · ! · · · ··· ·· ·· •· · · I . .l. - - .. ·-· · ··1 .... ·-- · .. ...!. •• 
~ .. 54~-13! .. ~:961;-0ii 4.14E-08 J.4.9~_E-Q8 , .5:9~~-03 t· . . . .... / 
1.81~-t~.i 3: ~7.~:QB ~ ~ .. 43~-0~ ; 1~60~-08 j. 5.~l;-t?J ... ... -·· ... i 
8.6BE-16 i. 3AOE-0_9f 4.77E-10 : 4.7~i;:-10 I - - ··-. _I .. . . 
9.30E:-16 J. 1:~~g-a_;;_l ~:.60E-06 j. ~.6~E-06 .: 8}~0E-~5 .• ! ;4.f?9E.:~ 
2.14E-1q i. J.61g~O!J !_1.~~E-08 : -t.59E-08 j ~.30E-05. t- ... 
8.19E-0B.J. 2.91E·03.! 4.08~-04_ ~ 4.0BE_-04 I !.OOE-01 l · 
2..33~_-094 .1 .. 1~1;-94.~ 1.·~-~.;-0~. 1 .1.6.2t;-Q~ i 8.Q0f;:i)1 _ \· 
1.77E-11,. 3.9~E:D4i 5.SSE-05 5.64E-05 i .1_.40I;-01 .. 1. 
1.43E-08: 6.2BE-06, 8.79E-07 1.41E-06 5.00E-03 : . - . .... . .. . . . '. 
3.03E-11 i 4.37E-09 • 6.12E-10 3.17E-09 . 3.00E-03 
a.oiE~1i .. ·~~41E-Oi :· 1.s1e-0a 2.22e-08. 5.~oE;-04 .. \. e.~se.01 
4.27E-14 7.90E-06 1.11E-06 1.11E-06 7.00E-03 

...... . 
' ... 
( 5.2BE-06. 

~ 
5.76E-OB 
4.03E-06 

Hazard 
Quotient 

7E-07 
JE-05 
2E-OB 
2E-07. 
1E-05 
4f:-06. 
5E-07 
2E-08 . 
5E-08 
7E-97_ 
1E-06 

~i:-~2 
BE-07 

~E-07 
4E-O.B 

. 5.1:-04 
5E-06 
6E-05 
JE-07 
6E-06 
4E-06 
1E-08 
6E-07 
2E-06 

, ----H1.-:11:ooos--0JJ31 o.o3 



Table A-2.1.28 Case 1. Without PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 
DIRECT INHALATION EXPOSURES: 

Exciosure parameter 
Svb•botonc• 

Finn .. 
1n11a1a11on race, li-t m'.llhr 0.8 

E sure duration, ED 32 
Bod11 we1nht aw k 70 ,, ure IUM ET hrlda 

E ure lrf!fluencv, EF daw~r 
._.arc111ooen1c avera<.11nq ume, LT da 

Noncancer averac1M time, LT da 

Subsi.11ees ol Pottntl1l Conc.rn Aotphblo 

Conc-•Uon ,_, 
Te!ra COO 4.7eE·11 
Perna COD 5.24E·11 
Hexa vOO 7.17E·11 
Heota COD 6.47E·11 
Octa COD 1.51E·10 
Tetra CDF 1.12E·11 
Penta CDF 7.81E·11 
He~a COF 1.25E·10 
Hea1aCDF 1.75t:·10 
Oc!a CDF 1.30E·10 

2 3,7.8-TCDD TEO 1.37E·10 
Ant1mon11 5.78E..Q6 
Arsenic 7.95E-06 
Ba(lum 9.48E-06 

Be"'lllum 1.77E-06 
Boron 2.13E-04 
admum 2.59E.Q6 

Chromum 3.43c.Q6 
Cobalt 2.1*1E-06 
c ' 3.64E.Q6 

Lead 1.BOE-05 
Ma..,.,anese 2.99E-04 

Mercurv 2.JOE-06 

"""'' 1.15E-05 
Phosohoru$ 1.30E-04 

Seten1um 4.0IE-06 
::.1lver 5.34E-06 

Thallium 1.28E-05 
110 1.49E-05 

Vanadium 3.16E-06 
o~ 6.56E·05 

Acetone 1.62E-02 
Benzene 3.70E-05 

Bromod1chlororne!nane 3.62E-07 
Bromo1orm 5.94E·OEI 
2·811tanone a.02e-0s 

o...arDOn 01~ulhde 4.32E-06 
CarDOn Tetrachlonde 1.ltE-05 

Chlorobenzene 8.43E-07 
Chloroform 1.07E·05 

Chloromethane 2.111"-04 
D•btomochlorornethana 3.BOE-07 

11·D•chtoroe1hane 1.90E-07 
1 .2·01(:hloroarooane 1.01E-04 

c1s·1.3-0•chloroar "' 8.75t::-05 
trans.1.3-D1chlornnr "' 1.96E-07 

Ethvlbenzene t.43E..Q6 
2·Hexanone s.11 E-07 

Methvlene Cnlonde 2.tlE-03 
4·Metn 1·2 ntanone 1.17E·06 

Sivrene 4.31E-05 
1, 1.2 2·Tetrachloroethane 3.42E-07 

T etracilloroelhena 5.24E-07 
Toluene t.14E-03 

1 , 1, I ·Tncil101oetnane 1.lOE-05 
Vin"' Ace1ale 2.li4E-07 

v1n111 Cnloride 3.69E-06 
Xvlenes 2.33E-06 

BenZOIC Acid 7.77E-05 
Ben"'! Alcoho 6.87E-04 

01ethvl Phthalate l.31E-05 
01methlll Phthalate 1.27E-04 
D1·n-b!JM Phthala1e 5.11E-06 
01-n-o:;M Ph1halate 8.84t:-06 

bis 2·Etn lhex 11i..Phthalate 1.J7E..()4 
2·Me1h ·11'.lhenol 1.17E-04 
3·Melh ·lnhenol 4.SGE-05 
4·Meth ·11'.lhenoi 2.32E·05 

Nanh!ha!ene 4.95""-06 
GB 9.95E-08 

HO/HT 9.95E-06 
vx 9.95E-OS 

Chlonne 3.38t:-03 
H11d1nner1 Chloride 2.55E-02 
Hvdrooen Fluoride 5.42E-03 

Nitrnnl.,,,enne 2.39E-05 
PCB 2.75E-08 

Parllculate 5.10E-03 
2.4·01r11trotoluene 1.HE-07 
2 S·01n11rotl'.ll11ene 1.14E·07 

2.4.6· Tnn1trotoluene 1.14E-07 
ROX 1.14E-07 
HMX 1.14t·07 

E:it11Qsure Scenario 
SUDll1t•nc1 Adu!! - Rnidoi.t 

0.8 0.8 
3.2 3.2 
70 70 
24 

350 
25550 

"" 
C....,.,lnll,lnbiM -~ ... F(t.Nr.Umalln. R'- '" l'"!llklf-do") (Pff mgAiq.<lly) 

5.99E•16 1.16E+OS 
6.56E•16 5.80E+04 
8,98E·16 t.16E .. 04 
a.tOE•16 l.16E+03 
1.89E·15 1.i6E+02 
1.~DE·16 1.16E+04 
9.79E•16 5.BOE+04 
1.56E·l5 1.16E+04 
2.19E·15 1.16E+03 
1.63E·15 1,16E+02 
1.71E·15 1.50E+05 
7..24E·11 
9.95E·11 5.00E+01 
1,19E·1D 
2.22E·11 8.4DE+OO 
2.67E--09 
3..24E·11 6.30c+OO 
4.29E·l1 4.10E+01 
3.71E·11 
4.56E·11 
2..25E·10 
3.74E.Q9 
2.aae-11 
1.45E·IO 8.40E-01 
1.63E.Q9 
5.D2E·11 
6.68c·11 
1.61E·111 
1.17E·10 
3.96E·11 
8.22E·10 
2.03E-07 
4.63E·l0 ' 2.90E-02 
4.53E·12 
7.44E·ll ' 3.SSE..ro 
1.00E-09 
5.42E·11 
1.41lE·10 5.30E·ll2 
1.06E·11 
1.34E·10 a.1oe-02 
2.64E·09 6.JOE-03 
4.76E·12 
2.37E·12 
1..27E-09 
1.1DE-09 1.30E-Ot 
2.46E·12 1.JOE-01 
1.BllE·11 
1.14E·11 
2.64E-08 1.70E-03 
1.46E·11 
5.40E·1D 
4.28E·12 2.00E-01 
6.56E·12 
\,43E-08 
1.38E·10 
3.31E·12 
4.62E·11 3.00E-Ot 
2.92E·11 
9.73E·1D 
8.61lE-09 
1.65E·10 
1.59E-09 
6.41lE·11 
1.11E·11l 
1.71E-09 
1.46E-09 
6.09E·10 
2.91E•10 
6..20E·11 
1.25E·12 
1.25E·10 9.50E+OO 
1.25E·12 
4.23E-011 
3,19E-07 
6.nJE-08 
3.00E•IO 
3.44E·13 
6.3BE-08 
1.43E·12 
1.43E·12 
1.43E·12 
1.43E·12 
1.43E·12 
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Child 
Ruklwtl 

02 
32 
15 

.,._ 
••• 

Flo!Mt-IJJrl.tll"' River 
6.95E·11 
3.61E·11 
1.u4E·11 
S. OE·13 
2.20E·13 
1.63E•12 
5.68E·11 
1.81E·11 
2.54E·12 
1.90E·13 
2.56E·10 

4.!l8E-09 

1.B7E·1D 

2.04E·10 
1.76E-09 

1..i;1E·10 

1.J4E·11 

2.86E·13 

7.41lE·12 

1.09E·11 
1.66f·11 

1.42E·10 
3. 9E·13 

4.50E·11 

B.56E·13 

1.39E·11 

\.1ae-09 

9E·09 

CSF •ca....... Slope F
RID• Rft•"""" OoM 
Hlo~lnck• 

...~ ... ,_ ... ""'""' (m!ll<~cla,f F\l.lloll-t.lmortllbo A!v..,. 

1.45€-03 1.79E-06 

5.SOE-03 1.0lE-05 

1.40E-05 5.84E-03 
8.60E-05 7.33E..Q6 

2.90E-01 7.SBE-08 
2.90c.()3 4.09E--07 

5.SOE-03 3.98E-08 

1.45E+OO 3,5BE·11 
3.SOE-03 7.31E-06 
5.80F-03 4.13E-06 
5.70E-03 9.42E-09 
2.90E-01 1.35E--09 

s.70E-01 6.65E-07 
2.JOE-01 1.39E-09 
6.70E-01 1.36E-08 

1.1oe-01 2.85E-06 

5.70E-02 1.27E-09 

8.67i:-07 3.14c-05 
2.90E.-05 9,40E-05 
8.67E-07 3.14E-05 

5.SOF-03 1.20E-03 

Toi.Ill HI= 0.007 

CDO., ChloliMt.d dlbonzo.jMli<nln 
CDF" ChkM'lnaMdd~...-an 



Table A-2.1.29 Case 1. Without PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 

Risk HI-Liver Hl·Neuro HO Rlsk·lnh. Hl-lnh. 
UMCDF UMCOF UMCDF UMCOF UMCDF 

Indirect lnh•l•llon 
Antimonv 7.26E-07 Tetra COD 6.9SE·11 
Arsenic 5.66E·09 2,Q3E·05 Penta COO 3.61E·t1 
Barium 2.40E-oa Hexa COO 1.04E·11 

B&Mlium 1.SOE-09 1.95E-07 H a coo 9.40E·13 
bis f2-Eth • Phthalate 1.24E-09 1.0BE-05 1.03E-05 Ocia COO 2.20E·13 

Cadmium 4.39E-06 1e1ra CDF 1.63E·12 
Chromium 5.46E-07 Penta COF S.68E·11 

2.4·0initrotoluene 1.45E·11 2.60E-08 2.49E-08 HaoCOF 1.81E·11 
2,S.Olnilrotoluene t.36E-11 4.88E-0& 4.6BE-08 H aCOF 2.S<IE-12 

Oi·n-oc\111 Phthalate 7.23E-07 6.93E-07 Octa COF 1.90E·13 
GB t.22E-06 1.17E-06 2.3.7.8-TCOOTi-Q 2.S6E·10 

HD/ 4.271--08 Antim 
Lead Arsenic 4.98E-09 

Mercurv 3.25E·02 3.11E.Q2 B"'"m 1.79i..-06 
Nickel 7.94E-07 Bervil!um 1.87E·10 

Total PCBs 8.62E-OB Boron t.OtE-05 
Selenium l.35E-07 Cadmium 2.04E·10 

S1IYer 4.37E-OB Chromium 1.76E-09 
2,3,7.8- COO & Olhers 4.21E·07 Cobalt 

Thal~um 4.69E·04 4.SOE·04 Co ' vx S.28E·06 S.06E-06 Lead 
Ol•n·buM Phthalate 5.59E·05 Mancanese 5.&4E-03 

Oiethvl Phlha!ate 2.77E·07 Mercur.. 7.33E·06 
Mannanese 5.76E·06 5.52E-06 N:ckel 1.21E·t0 

4-Meth henol 4.0::iE·06 3.86E·06 PhosnnOn,JS 
ROX 2.04E·12 1.45E·08 Selenlum 

2.4.6-Tlinitrotoluene 3.91E·12 6.35c·07 6.09E·07 Sllyer 
Vanadium 2.tBE-06 Thalllum 

"' vanadium 
Zloe 

Acetone 
Benzene 1.34E·11 

Bromodichloromethane 
2.S6E·t3 

7.581::·08 
Co • 4.091::-07 

c "' 7.40E·12 
Chlorobenzene 3.9BE·08 

Chloroform 1.09E·11 
Chloromathane 1.66E·11 

Olb<omoch!oromethamt 

' 1, 1·0ichloroethane 3.581::-11 
1.2·Dichloroctooane 7.31E·06 

cis-1 3-0ich!orn..r • 1.42E·10 4.13E·06 
trans0 t .3-0ichlornn10 • 3.19E·13 9.42E-09 

Eth lbenzene 1,351::.09 
2·Hexanone 

Metn lene Chlolide 4.SOE·11 6.65c-Or 
4·MethYl·2·oentanone 

Stvrene 1.36E·08 
11.2.2·Telrachloroethane S.56E·13 

T etrachloroethane 
Toluene 2.85E·06 

1, 1, 1 • 1 nchtoroethane 
Vln\'l Acetate 1.27c-09 
Vin'll Chloride 1.39E·11 

Xvtenes 
Banzolc Acid 
B" Alcohol 

Oleth'll Phthalate 

II • bis alate 

• 
I 

4·Meth henol 
NaMthalene 

GB 3.14t:-05 
HO/HT 1.18E·09 9.40c·O~ 

vx 3.14E-05 
Chlorine 

"~' Chloride 1.201::-03 
dr""en FtuoriOe 
Nitr cefine 

PCB 
Particulates 

2.4-0inltrotoluene 
2 6-0inilrololuene 

2. 4, 5-T rinitrotoluene 

ROX 
HMX 

Total S.59E-07 4.82E-04 3.25E..02 8,94E-09 7.24E-03 

Grand Total 6E·07 0.00048 0.0325 ..... 0.007 
...._______ 
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Table A-2.2.1 Case 2. Without PFS, Actual Program Factors: UMCDF RESIDENT 
CONCENTRATIONS AND DEPOSITIONS: Calculated depositions and concentrations for Indirect exposure pathways 

Substances of Potential Concern Particulate Dry Partlculate Wei Vapor Vapor Toxicity 
Deposition Deposition Wet Deposition Concentration Equlvalency 

Pdd Pwd Vwd Vo Factor 
fa/m2\/vr lnlm2Vvr falm2lJvr fua/m3l 

Tetra COD 1.73E·12 1.77E·13 4.00E-13 1.45E·11 1.000 
Penta COD 7.45E-12 7.85E·13 5.10E·13 1.86E·11 0.500 -
Hexa COD 2.66E-11 2.91E-12 4.05E-13 1.47E-11 0.100 
Henta COD 5A8E-11 6.07E-12 2.29E·13 8.34E-12 0.010 
Octa coo 4.25E-11 4.59E-12 1.70E-15 6.18E·14 0.001 
Telra COF 1.86E·12 2.0SE-13 9.30E·13 3.3BE-11 0.100 
Penta CDF 1.40E-11 1.52E-12 2.0<IE-12 7.43E-11 0.500 
Hexa COF 4.0SE-11 4.46E-12 1.02E·12 3.71E-11 0.100 
Hecla CDF 3.57E-11 3.B9E-12 3.00E-13 1.09E-11 0.010 
Ocla CDF 2.0BE-11 2.19E-12 B.tOE-15 2.95E-13 0.001 

Total= 
Antimony 1.44E-06 1.SOE-07 O.OOE+OO O.OOE+OO 
Arsenic 1-75E-06 1.BOE-07 O.OOE+oo O.OOE+OO 
Barium 3.33E·06 3.47E-07 O.OOE+OO 0.00E+OO 

Beryllium 3.76E 07 3.BOE-08 O.OOE+oo O.OOE+OO 
bis 12-Elhvlhexvll Phthalate 4.79E·06 4.95E-07 3.66E-06 1.33E-04 

Cadmium 8.31E-07 8.62E-08 O.OOE+OO O.OOE+OO 
Chromium 2.52E-06 2.7SE-07 O.OOE+OO O.OOE+OO 

2. 4-Dinitrotoluene O.OOE+OO O.OOE+OO 2.27E-09 B.27E-OB 
2.6-0initrotoluene 0.00E+OO O.OOE+OO 2.27E-09 B.27E-08 

Di-n-oclvl Phthalate 1.04E-06 1.14E-07 B.47E-07 3.0BE-05 
GB 9.92E-16 1.0SE-16 2.21E-09 8.03E-08 

HO/HT 2.57E-12 2.72E-13 2.21E-07 B.OJE-06 
Lead 4.69E-06 4.B9E-07 0.00E+OO O.OOE+OO 

Mercurv O.OOE+OO O.OOE+OO 7.93E-OB 2.89E-06 
Nickel 3.24E-06 3.45E-07 O.OOE+OO O.OOE-tOO 

Total PCBs O.OOE+OO 0.00E+OO 3.27E-10 1.19E·OB 
Selenium 1.20E-06 1.26E-07 O.OOE+OO O.OOE+OO 

Silver 1.32E-06 1.3BE-07 0.00E+OO 0.00E+OO 
2.3,7.8-TCOO & Dioxin-Like SOPCs 2.03E·11 2.20E·12 1.92E-12 6.97E·11 

Thallium 2.59E-06 2.59E-07 1.59E·16 5.BOE-15 

vx 3.12E·12 3.30E-13 2.21E-09 8.02E·OB 
Di-n·bulvl Phlhalate 9.88E-07 1.09E-07 B.10E·07 2.95E-05 

Oielhvl Phthalate 7.98E-07 8.60E-OB 6.37E·07 2.32E-05 · 
Manoane58 3.47E-OS 3.55E-06 0.00E+OO O.OOE+OO 

4-Methylphenol L19E-11 1.2BE-12 1.36E·06 4.93E-05 
ROX 0.00E+OO O.OOE+OO 2.27E-09 8.27E-08 

2,4.6-Trinitrotoluene O.OOE+OO O.OOE+OO 2.27E·09 8.27E-08 
Vanadium 7.87E-07 B.06E-08 O.OOE+oo 0.00E+OO 

2,3,7,8-TCDD 2,3,7,8-TCDD 2,3,7,8-TCOD 2,3,7 ,8-TCDD 
Toxlclly Equivalents Toxicity Equivalents Toxicity Equivalents Toxlclly Equlvalents 

Partlculate. Cone. Dry Deposition Wet Oepos!Uon Vapor Cone. 
lua/mJl fa/m2\ fo/m21 fuo/mJI 

1.73E-12 1.77E·13 4.00E-13 1.45E-t1 
3.72E-12 3.93E·13 2.55E-13 9.28E-12 
2.66E-12 2.9tE-13 4.05E·14 1.47E-12 
5.48E-13 6.07E-14 2.29E-15 8.34E-14 
4.25E-14 4.59E-15 1.70E-18 6.18E-17 
1.B6E-13 2.05E-14 9.JOE-14 3.38E·12 
7.00E-12 7.62E-13 1.02E-12 3.71E-11 
4.05E-12 4.46E·13 1.02E-t3 3.71E-12 
3.57E-13 3.89E-14 3.00E-15 1.09E-13 
2.0BE-14 2.19E-15 8.tOE-18 2.95E-16 
2.03E·11 2.20E-12 1.92E·12 6.97E-11 

COD "' Chlorlnaled dlbem:o-p-dloxln 
CDF"' Chlorinated dlbenzo-p-furan 
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Table A-2.2.2 Case 2. Without PFS, Actual Program Factors: UMCDF RESIDENT 

SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing deeth, b 1 cm 
Soil bulk densit~. BD= 1.5 g/cm3 

Total deposition time period, Te= 3.2 Y.!!l___ 
Orv deposition velocity of vapor phase, Vdv= 3 emfs ~ 

Substances of Potential Concern Pdd Pwd 
ln/m2)/vr ln/m2)/vr 

Antimony 1.44E-06 1.50E-07 
Arsenic 1.75E-06 1.80E-07 
Barium 3.33E-06 3.47E-07 

Bervllium 3.76E-07 3.80E-08 
bis (2-Ethvlhexvl) Phthalate 4.79E-06 4.95E-07 

Cadmium 8.31E-07 8.62E-OB 
Chromium 2.52E-06 2.75E-07 

2,4-Dinitrotoluene 0.00E+OO O.OOE+OO 
2,6-Dinitrotoluene 0.00E+OO O.OOE+OO 

Di-n-octyl Phthalate 1.04E-06 1.14E-07 
GB 9.92E-16 1.05E-16 

HD/HT 2.57E-12 2.72E-13 
Lead 4.69E-06 4.89E-07 -

Mercurv O.OOE+OO O.OOE+OO 
Nickel 3.24E-06 3.45E-07 

Total PCBs 0.00E+OO 0.00E+OO 
Selenium 1.20E-06 1.26E-07 

Silver 1.32E-06 1.38E-07 
2,3,7,8-TCDD & Dioxin-Like SOPCs 2.03E-11 2.20E-12 

Thallium 2.59E-06 2.59E-07 
vx 3.12E-12 3.30E-13 

Di-n-butyl Phthalate 9.88E-07 1.09E-07 
Diethyl Phthalate 7.98E-07 8.60E-08 

Mani:ianese 3.47E-05 3.55E-06 
4-Meihvlohenol 1.19E-11 1.28E-12 

ROX O.OOE+OO 0.00E+OO 
,... .... ,.....- ' "" n nni=_._nn 

Vwd 
ln/m2)/vr 

O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
3.66E-06 
0.00E+OO 
0.00E+OO 
2.27E-09 
2.27E-09 
8.47E-07 
2.21E-09 
2.21E-07 
O.OOE+OO 
7.93E-08 
0.00E+OO 
3.27E-10 
O.OOE+OO 
O.OOE+OO 
1.92E-12 
1.59E-16 
2.21E-09 
8.10E-07 
6.37E-07 
0.00E+OO 
1.36E-06 
2.27E-09 
? ?7F-09 

Sc= Soll concentration after total time period of deposition 
Os :;: Depos ltlon term 

Pdd =Yearly dry deposition from particle phase 
Pwd :=Yearly wet deposition from particle phase 

Vwd =Yearly wet deposition from vapor phase 

Ve= Vapor phase air concentration 

Ve Os Sc 
luo/m3) 11/vrl lma/l«ll 

O.OOE+OO 1.06E-04 3.40E-04 
O.OOE+OO 1.29E-04 4.11E-04 
0.00E+OO 2.45E-04 7.84E-04 
O.OOE+OO 2.76E-05 8.83E-05 
1.33E-04 8.99E-03 2.BBE-02 
0.00E+OO 6.11E-05 1.96E-04 
0.00E+OO 1.86E-04 5.97E-04 
8.27E-08 5.37E-06 1.72E-05 
8.27E-OB 5.37E-06 1.72E-05 
3.0BE-05 2.0BE-03 6.64E-03 
8.03E-08 5.21E-06 1.67E-05 
8.03E-06 5.21E-04 1.67E-03 
0.00E+OO 3.45E-04 · 1.10E-03 
2.89E-06 1.87E-04 6.00E-04 
0.00E+OO 2.39E-04 7.65E-04 
1.19E-08 7.72E-07 2.47E-06 
O.OOE+OO 8.86E-05 2.84E-04 
0.00E+OO 9.74E-05 3.12E-04 
6.97E-11 6.03E-09 1.93E-08 
5.BOE-15 1.90E-04 6.0BE-04 
8.02E-OB 5.21E-06 1.67E-05 
2.95E-05 1.99E-03 6.35E-03 
2.32E-05 1.56E-03 5.00E-03 
O.OOE+OO 2.55E-03 B.16E-03 
4.93E-05 3.20E-03 1.02E-02 
8.27E-08 5.37E-06 1.72E-05 
8.27E-08 5.37E-06 . 1.72E-05 
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Table A-2.2.3 Case 2. Without PFS, Actual Program Factors: UMCDF RESIDENT 

CONSUMPTION OF ABOVE-GROUND VEGETABLES: 

lnterceotion fraction of edible oortion, Ro= 
Plant surface loss coefficient, ko= 

Time between rainfalls, I-rain: 
Lenath of plant exoosure oer harvest, To= 

Standinq crop biomass, Yo= 
Density of air, o= 

Above qround veQ. correction factor, VGab= 

Substances of Potential Concern 

Antimonv 
Arsenic 
Barium 

Bervllium 
bis f2-Ethvlhexvll Phthalate 

Cadmium 
Chromium 

2.4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di-n-octvl Phthalate 
GB 

HD/HT 
Lead 

Mercurv 
Nickel 

Total PCBs 
Selenium 

Silver 
2,3,7,8-TCDD & Dioxin-Like SOPCs 

Thallium 
vx 

Di-n-butvl Phthalate 
Diethvl Phthalate 

Manaanese 
4-Methylphenol 

RDX 
2,4,6-Trinilrotoluene 

Vanadium 

Calculation of above-ground vegetable concentration due to direct deposition 
Calculation of above-ground vegetable concentration due to air-to-plant transfer 

0.04 unitless 
18 1/vr 
14 days 

0.16 vrs 
1.7 kq DW/m2 

1200 Q/m3 
0.01 unitless 

Pdd Pwd Fw 
fa/m2-vr) ln/m2-vr) 

1.44E-06 1.50E-07 0.2 
1.75E-06 1.80E-07 0.2 
3.33E-06 3.47E-07 0.6 
3.76E-07 3.80E-08 0.6 
4.79E-06 4.95E-07 0.6 
8.31E-07 8.62E-08 0.6 
2.52E-06 2.75E-07 0.6 
O.OOE+OO O.OOE+OO 0.6 
O.OOE+OO 0.00E+OO 0.6 
1.04E-06 1.14E-07 0.6 
9.92E-16 1.0SE-16 0.6 
2.57E-12 2.72E-13 0.6 
4.69E-06 4.89E-07 0.6 
O.OOE+OO O.OOE+OO 0.6 
3.24E-06 3.45E-07 0.6 
O.OOE+OO O.OOE+OO 0.6. 
1.20E-06 1.26E-07 0.2 
1.32E-06 1.38E-07 0.6 
2.03E-11 2.20E-12 0.60 
2.59E-06 2.59E-07 0.6 
3.12E-12 3.30E-13 0.6 
9.88E-07 1.09E-07 0.6 
7.98E-07 8.60E-08 0.6 
3.47E-05 .. 3.55E-06 0.6 
1.19E-11 1.28E-12 0.6 
O.OOE+OO O.OOE+OO 0.6 
O.OOE+OO O.OOE+OO 0.6 
7.87E-07 8.06E-08 0,6 

Pd= Concentration In plant due to direct deposition 
Pv =Concentration In plant due to air-to-plant transfer 

Pd+ Pv =Concentration In plant due to direct deposition and air-to-plant transfer 
Fw =Fraction of wet deposition of particles that adheres to plant 

Bv = Alr·lo-plant bioconcentratlon factor 

Pd Ve Bv Pv Pd+Pv 
lma/ka) fua/m3) fma/kn\/(ua/al Ima/kn\ lma/kal 

1.82E-06 O.OOE+OO NA O.OOE+OO 1.82E-06 
2.20E-06 O.OOE+OO NA O.OOE+OO 2.20E-06 
4.37E-06 O.OOE+OO NA O.OOE+OO 4.37E-06 
4.92E-07 O.OOE+OO NA O.OOE+OO 4.92E-07 
6.27E-06 1.33E-04 5.11E+02 5.67E-07 6.84E-06 
1.09E-06 O.OOE+OO NA O.OOE+OO 1.09E-06 
3.32E-06 0.00E+OO NA O.OOE+OO 3.32E-06 
O.OOE+OO 8.27E-08 1.50E+02 1.03E-10 1.03E-10 
O.OOE+OO 8.27E-08 1.30E+02 8.96E-11 8.96E-11 
1.37E-06 3.08E-05 2.32E+02 5.96E-08 1.43E-06 
1.30E-15 8.03E-08 2.90E+OO 1.94E-12 1.94E-12 
3.37E-12 8.03E-06 1.58E-01 1.06E-11 1.39E-11 
6.15E-06 O.OOE+OO NA O.OOE+OO 6.15E-06 
O.OOE+OO 2.89E-06 2.30E+04 5.53E-07 5.53E-07 
4.26E-06 O.OOE+OO NA O.OOE+OO 4.26E-06 
O.OOE+OO 1.19E-08 1.72E+03 1.71E-10 1.71E-10 
1.52E-06 O.OOE+OO NA O.OOE+OO 1.52E-06 
1.73E-06 O.OOE+OO NA O.OOE+OO 1.73E-06 
2.67E-11 6.97E-11 8.39E+04 4.87E-11 7.54E-11 
3.39E-06 5.80E-15 NA O.OOE+OO 3.39E-06 
4.09E-12 8.02E-08 2.26E+03 1.51E-09 1.52E-09 
1.30E-06 2.95E-05 4.40E+02 1.08E-07 1.41E-06 
1.05E-06 2.32E-05 4.48E+02 8.64E-08 1.13E-06 
4.54E-05 O.OOE+OO NA O.OOE+OO 4.54E-05 
1.56E-11 4.93E-05 1.71 E+01 7.03E-09 7.0SE-09 
O.OOE+OO 8.27E-08 9.92E-02 6.84E-14 6.84E-14 
O.OOE+OO 8.27E-08 2.32E+02 1.60E-10 1.60E-10 
1.03E-06 0.00E+OO NA O.OOE+OO 1.03E-06 
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Table A-2.2.4 Case 2. Without PFS, Actual Program Factors: UMCDF RESIDENT 
CONSUMPTION OF ROOT VEGETABLES: 
USING TIME-AVERAGED SOIL CONCENTRATIONS Calculation Of soil concentration due to deposition 

Calculation of root vegetable concentration due to root uptake 

20 cm 
1.5 g/cm3 
3.2 yrs 

Pr(bg) = Root vegetable concentration due to root uptake 
Sc= Soll concentration after total time period of deposition 
Os =Deposition term 
Kds =Soil-water ]partition coefficient 

Soil mixing depth, Z= 
Soil bulk density, BD= 

Total deposition time period, Tc= 
Below ground veg. correction factor, VGbg= 

Dry deposition velocity of vapor phase, Vdv= 
0.01 unitless 

3 emfs RCF = Ratio of concentration In roots to concentration in soil pore water 
Vwd =Yearly wet deposition from Vapor phase 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) _Ptithalate 

Cadmium 
Chromium 

· 2.4-Dinitroioluene · 
· 2, 6-i:i initroto lu ene 
5i-n-ociyl Phthaiate 
. 88 

HDifff 
Lead 

Mercury_ 
Nickel 

Total ficss 
Selenium 
· Silver 

2,3,i,8-tcoo & Dioxin-Like SOPCs 
. . . Thaiiium .. 

vx 
i:ii-n-buiyl Phihaiate ·· 

Diethyl Phihalate · 
Manganese 

4-Methyipherioi 
. RDX . 

"') A a T .. ini .. ·nt ... 11 '""'""' 

Pdd Pwd Vwd Ve 
(g/m2-yr) (g/m2-yr) (g/m2-yr) . (µg/m3) 

Os 
(1/yr) 

Sc 
(mg/kg) 

Kds 
mUg 

RCF 
(mg/kg)/(ug/ml) 

1.44E-06 1.50E-07 0.00E+OO 0.00E+OO 5.31E-06 :1.iii"E-05-' .. 2 3.00E-02 
1.75E-06 1.80E-07 O.OOE+OO ·o.OOE+OO '6.43E..06 '2.0GE-05' 29 8.00E-03 
3.33E-06 3.47E-07 o.ooE+oo :o.ooE+oo: 1.23E-Os j.s:ii:~os; 530 1.56i:-62 
3.76E-Oi . 3.80E-08 ·o.OOE+OO ·o.ooE+cio : 1.:iili:..06 : 4.41 i:-cisT 70 1.50i:-ci3 
4.79E-06 ·4.95E-07 3.66E-06 '1.33E-04 "4.!ioe-04 :1.«i:-o:i·: 280000 3.20E+02 
8.31 E-07 . 8.62E-08 ·o.OOE+OO :o.OOE+oci : :i.cis~..06 ;9.i8i:-iisJ j ~o . : -3.2QE-Q2 
2.52E-06 ,2.75E-07 0.00E+OO •0.00E+OO :9.32E-06 j2.98E-05 I 18 ' 4.50E-03 
.ciOE+OO O.OOE+OO :2.27.E-09 :8.27E-08 ;2.69E..0j_li.59g-ofi·: o:ar. ; 1.9oi:;+otj. 
.OOE+OO O.OOE+OO 2.27E-09 8.27E-08 :2.69E-07 8.59E-07 0.67 1.70E+OO 

1.04E-o6 . 1.14E-01 : 8.47E-o7 ; 3.i}8g:o5 ; 1.04g~4 : 3.J2g.0£f:2~.0()Q6 3.2og+p2 
9.92E-16 1.05E-16 2.21E-09 .8.03E-08 2.SOE-07 .8.34E-07 · 0.032 9.30E-01 

.. . . . , ...... I···--·--· - ; - -··· --------1-·. -- ----1------- .... 1 .... - ---- - ... 
2.57E-12 .2.72E-13 '2.21E-07 8.03E-06 :2.60E-05 :8.34E-05 · 1.2 : 1.16E+OO 
4.69E-06 :4.B9E-oi. :ci.ClOE+OO :oAii_g<jl(j : !,t:1g-0(;~.~2~:~[t-::_eoo: .. t ~-.: . J'lA 

.OOE+OO 0.00E+OO 7.93E-08 2.89E-06 :9.37E-06 :3.00E-05 I 57000 NA 
·- ...... ····--·-· ··------.. --1-- -····---------···---.!--- --- • ·····-··---

3.24E-06 3.45E-07 0.00E+OO ·o.OOE+OO :1.20E-05 .3.83E-05 I 82 . 4.00E-03 
.OOE+oo 0.00E+OO ':i.27E-iii '1.19E:~o8 13.86i:-OS"!1;24i:-ofl 4300 . 2.1ciE+03 

. -- ----' -· -- .... 1- ·-------·- i -- -- -·- -- \--- . --·- ----1--- -···-- - - ' --- ... _____ ·-
1.20E-06 .. 1.2E?f:-07 ,O.OOE+O() 10.-QQf:.!QQ ~.\,4,~f:.:-0~ 1•1.,\~E-.Q~ [_ __ 4.3 . 2.QQ_f::()2. 
1.32E-06 1.38E-07 0.00E+OO ·0.00E+OO : 4.B7E-06 .1.56E-05 \ 0.4 . 1.00E-01 - - ;. - -- -- ·-I--···------- I·- - ---·---~----------------·--·--- ·-·------·----
2.03E-11 . 2.20E-12 , 1_ .92E-12 il3-!J7f::11 j3.01 E-10 j 9.~4f::'.19.i .. 1~000 1.21 E;+04 
2.59E-06 . 2.59E-07 ; 1.59E-16 ;fi.8Qf:-1!i i 9_.50E;-0_6 ~3.04E-_O_fi .' ·-- 74 . 4.00E::04_ 
3.12E-_12 . 3.30f:-13 . 2.21 E-09_ ; 8.0~E;-()8 1 ~.60f:-07_: 8.33f:-O?j__ 0.1fi.. 1.8~E+OO . 

. ,9.88E-07 _ 1.09E-07 8.10E-07 .2.95f:.-Q5 9.9_3f::,.05j3.18!0-04 j_ .1-~ ..... _1.flOE:+02 
7.98E-07 . 8.60E-08 . 6.371::-07 . 2.32E-05 i?.~1f:-05 '. 2.50f:-Q4 \.. fi.3.. ; 6.56f:.+00 
3.47E-05 . 3.55E-06 p.OOE+OO 0.00E_+()O _ 1.2(11:::-04 ;.4.0Bf:-04 ~ __ 2~ _ _ . J ,OOE-()1_ 
1.19E-11 1.28E-12 1.36E-06 4.93E-05 1.SOE-04 :5.12E-04' 0.50 1.76E+OO 

.OOE+OO O.OOE+OO '2.27E-ci9 ·8.27E-08 ·2.69E-Oi ~S.59E-6f ~ 0.63 S.61E-O'i 

.cioE+OO O.OOE+ClO :2.27E-09 ·8.27E-OB 2.69E-07 :a.59E-6i .. 11 4.44E+OO 
. - - - ' : ;__ -·..:.. f..;. --- .,::::;.. ...... .4 nn 1 nru=~n1 

Pr(bg) 
(mg/kg) 

2.ssE:-os 
5.67E-11 
1.11E-11 
9.46E-fa 
1.64E-08 
1.sse~-i1 
7.46E-11 
1.88E-08 
2.18E-68 
3.BOE-09 
2.42E-07 
i.s9E'.-07 

NA 
NA 

1.87E-11 
6.o3e-10 
6.60E-10 
:i:s9i:-o8 
8.2-ie-13 
1.64E-12 
1.03E-cii 
3.s7i:-o4 

. :i.121=-os 
1.77E-08 
1.80E-05 
1.31E-08 
3.47E-09 
9.25E-11 
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Table A-2.2.5 Case 2. Without PFS, Actual Program Factors: UMCDF ADULT RESIDENT 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumolian rate of soil, CRfsoil = 0.0001 ko/dav 
Fraction of soil imoacled, Ff soil = 1 unilless 

Consumolion rate of abv ard veo, CR ac = 0.024 ka/dav 
Fraction of abv ard vea imoacled, F ac = 0.25 unitless 

Consumolion rate of root veo, CR be = 0.0063 ko/dav 
Fraction of root vea impacted, F be = 0.25 unitless 

Exoosure duration, ED= 30 vr 
Exoosure freouencv, EF 350 da r 

Body: weight, BW- 70 ko 
Averaaino lime, AT- 70 vr 

Substances of Potential Concern Sc I( soil) 
lmalka) lmq/day) 

Anlimonv 3.40E-04 3.40E-08 

Arsenic 4.11 E-04 4.11E-08 
Barium 7.B4E-04 7.84E-08 

Bervllium 8.83E-05 8.83E-09 
bis f2-Elh.,.lhexvJI Phlhalate 2.88E-02 2.88E-06 

Cadmium 1.96E-04 1.96E-08 
Chromium 5.97E-04 5.97E-08 

2.4-Dinilrololuene 1.72E-05 1.72E-09 

2,6-Dinilrololuene 1.72E-05 1.72E-09 

Di-n-octvl Phlhalate 6.64E-03 6.64E-07 
GB 1.67E-05 1.67E-09 

HD/HT 1.67E-03 1.67E-07 

Lead 1.10E-03 1.10E-07 

Mercurv 6.00E-04 6.00E-08 

Nickel 7.65E-04 7.65E-08 

Total PCBs 2.47E-06 2.47E-10 
Selenium 2.84E-04 2.84E-08 

Silver 3.12E-04 3.12E-06 
2,3,7,6-TCDD & Dioxin-Like SOPCs 1.93E-OB 1.93E-12 

Thallium 6.0BE-04 6.0BE-08 
vx 1.67E-05 1.67E-09 

Di·n-butvl Phlhalate 6.35E-03 6.35E-07 

Oiethvl Phlhalate 5.00E-03 5.00E-07 

ManQanese B.16E-03 B.16E-07 
4-Methvlohenol 1.02E-02 1.02E-06 

RDX 1.72E-05 1.72E-09 
2,4,6-Trinitrololuene 1.72E-05 1.72E-09 

Vanadium 1.85E·04 1.BSE-08 

Pd+Pv 
lmalko) 

1.82E-06 
2.20E-06 
4.37E-06 
4.92E-07 
6.84E-06 
1.09E-06 
3.32E-06 
1.03E-10 
8.96E-11 
1.43E-06 
1.94E-12 
1.39E-11 
6.15E-06 
5.53E-07 
4.26E-06 
1.71E-10 
1.52E-06 
1.73E-06 
7.54E-11 
3.39E-06 
1.52E-09 
1.41 E-06 
1.13E-06 

4.54E-05 
7.0SE-09 
6.84E-14 
1.60E-10 

1.03E-06 

l(tol) =Total dally Intake of substance 
Sc::: Soil concentration after total time period of deposition 
l(soll) = Dally Intake of substance from soil 
Pd + Pv = Concentration In plant 
l(ag) = Dally Intake of substance from above ground vegetables 
Pr(bg): Concentration In below ground plant parts due to root uptake 
l(bg) : Dally Intake of substance from below ground vegetables 
CSF: Carcinogenic slope factor 

l(ag) Pr(bg) l(bg) l(lot) CSF 
lmq/dav) lmolko) lmq/dav) fmq/davl loer molko·dav 

1.09E-08 2.55E-09 4.01E-12 4.49E-08 
1.32E-08 5.67E-11 8.94E-14 5.43E-08 1.SOE+OO 
2.62E-08 1.11E-11 1.75E-14 1.0SE-07 
2.95E-09 9.46E-13 1.49E-15 1.18E-OB 4.30E+OO 
4.10E-OB 1.64E-08 2.59E-11 2.92E-06 1.40E-02 
6.53E-09 1.96E-11 3.0BE-14 2.61E-08 
1.99E-OB 7.46E-11 1.17E-13 7.96E-08 
6.21E-13 1.BBE-08 2.96E-11 1.75E-09 6.BOE-01 
5.38E-13 2.lBE-08 3.43E-11 1.75E-09 6.BOE-01 
8.55E-09 3.BOE-09 5.98E-12 6.73E-07 
1.16E-14 2.42E-07 3.82E-10 2.0SE-09 
8.36E-14 7.99E-07 1.26E-09 1.68E-07 9.SOE+OO 
3.69E-08 NA NA 1.47E-07 
3.32E-09 NA NA 6.33E·08 
2.SSE-08 1.87E-11 2.94E·14 1.02E-07 
1.02E-12 6.03E-10 9.SOE-13 2.49E-10 7.70E+OO 
9.10E-09 6.GOE-10 1.04E-12 3.75E-08 
1.04E-06 3.89E-OB 6.13E-11 4.16E·OB 
4.53E-13 B.21E·13 1.29E-15 2.38E-12 1.50E+05 
2.03E-08 1.64E-12 2.59E-15 8.12E-08 
9.09E-12 1.03E-07 1.62E-10 1.84E-09 
8.45E·09 3.57E-04 5.63E-07 1.21E-06 
6.BlE-09 3.12E-06 4.91E-09 5.11E-07 
2.73E-07 1.77E-08 2.79E-11 1.09E-06 
4.23E·11 1.BOE-05 2.84E-08 1.0SE-06 
4.10E-16 1.31E-08 2.06E-11 1.74E-09 1.10E·01 
9.60E-13 3.47E·09 5.46E-12 1.73E-09 3.00E-02 
6.1BE-09 9.25E-11 1.46E-13 2.47E-08 

Cancer 
Risk 

4.79E-10 

2.97E-10 
2.40E-10 

6.98E-12 
7.00E-12 

9.37E-09 

1.13E-11 

2.10E-09 

1.12E-12 
3.04E-13 

[ Total cancer risk= 1 E-08 I 
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Table A-2.2.6 Case 2. Without PFS, Actual Program Factors: UMCDF ADULT RESIDENT 
INDIRECT EXPOSURES Calculation of hazard quotients, and hazard Indices 

Consumption rate of soil, CR(soil)-= 
Fraction of soil impacted, F(soil)= 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd v~g impacted, F(ag)= 

Consumption rate of root veg, CR(bg)= 
Fraction of root veg impacted, F(bg)= 

Body weight, BW~ 

0.0001 kg/day 
1 unitless 

0.024 kg/day 
0.25 unilless 

0.0063 kg/day 
0.25 unitless 

70 kg 

l(tot) a Total daily lnlako of substance 
Sc "' Soll concentration ;lfter total limo period of deposllion 
l(soil) =Daily Intake of substance from 5oil 

Pd + Pv: Concentralion In plant 
l(ag)::: Dally Intake of substance from above ground vegetables 
Pr(bg): Concentration In below ground plant parts due to root uptake 
l(bg)"' Dally Intake of $Ubstance from below ground vegetables 
RfD., Reference dose 
HI z Hazard Index 

Substances of Potential Concern Sc l(soil) Pd+P11 l{ag) Pr(bg) l(bg) l(tot) RID Hazard Hazard Hazard 
(mg/kg) (mg/day) (mg/kg) (malda11) {mg/kg) (ma/da11) {ma/dav) {mg/kg-day) Index Index Quotient 

. Liver . , Neuro 
Antimony 3.40E-04 3.40E-08 1 82E-06 1.09E-08 2.SSE-09 4.01E-12 4.49E-08 . 4.00E-04 . . . 2E-06 
Arsenic 4. 11E-04 4.11E-08 2.20E-06 1.32E-08 5.67E-11 8.94E-14 5.43E-08 3.00E-04 . . ··-- _. 2E-06 
Barium 7.64E-04 7.84E-08 4.37E-06 2.62E-08 1.11 E-11 1.75E-14 1.05E-07 ' 7 .OOE-02 2E-08 

• ·•· ·I ... - . 

Beryllium 8.83E-05 8.83E-09 4 92E-07 2.95E-09 9.46E-13 1.49E-15 . 1.18E-08 · 5.00E-03 JE-08 
bis (2-Ethylhexyl) Phthalate 2.aae-02 2.88E-06 6.84E-06 4.10E-08 1.64E-08 2.59E-11 . is2e-0s , 2.00E-02 ""2_Q8E..0a . - 2E-06 

Cadmium 1.96E-04 1.96E-08 1.09E-06 6.53E-09 1 96E-11 3.0SE-14 2.61E-08 1.00E-03 . 4E-07 • . . ! : '. ... I .. 

_ Chromium 5.97E-04 . 5.97E-08 3.32E-06 . 1.99E-08 . 7.46E-11 . 1.17E-13 . 7.96E..08 ! 5.00E-03 , _ .. . . , 2E-07 
2,4-0initrotoluene 1.72E-05 . 1.72E-09 . 1.03E-10 . 6.21E-13 , 1.BSE-08 2.96E-11 . 1.75E-09 .J 2.00E-03 .'. _ ····--· 

1 
1.25E-08 1E-08 

2,6-0initrotoluene 1. 72E-05 , 1.72E-09 . 8.96E-11 . 5.38E-13 . 2.18E-OB . 3.43E-11 .: 1.75E-09 J. 1.ooe-.0~ ... ___ .. 1. 2.~1E-O~ 2E-08 
Oi~n-oclyl Phthalate 6.64E-03 : 6.64E-07 . 1.43E-06 . 8.55E-09 . 3.SOE-09 , 5.98E-12 . 6.73~-07 i _2.00_!=-0~ _4 .. B.1E:-~7 . L 5E-07 

GB 1.67E-05 ' 1.67E-09 1.94E-12 1.16E-14 . 2.42E-07 3.82E-10 2.0SE-09 i 4.30E-05 f 6.81E-07 7E-07 
- ~ HD/HT 1.67E-03 : 1.!i7E-Q7 1.39E-11 8.36E·14 . 7.99E-07 . 1.26E-09 i 1.sa~-O? -.;-_ ' ,. .. .. .. _j . -- .. 

Lead 1.10E-03. 1.10E-07 6.15E-06 3.69E-08 NA NA l 1.47E-07 ' I 
Mercury 6.00E-04 ' 6.00E-08 . 5.53E-07 j 3.32E-09 NA . . NA _; ~·_3J~-0s ;~· 1.0~e-~4 . : - -~-~----~' ~ . ~:~E-q_s_. SE-06 
NickeJ 7.65E-04 . 7.65E-08 . 4.26E-06 . 2.55E-08 1.87E-11 2.94E·14 ; 1.02E-07 ~~ 2.00E-02 7.29E-08 1 _ _ 7E·08 

Total PCBs 2.47E-06 ; 2.47E·10 . 1.71E-10 '. 1.02E-~2 . 6.03E-10 .. ?..50E·1~ j .2·:4~~-10_ .:. _ • ·-. ..: . . _ 
Selenium 2.84E-04 : 2.84E-08 . 1.52E-06 . 9.10E-09 . 6.60E-10 . 1-94E-12 j ~-?~~-08 ; 5.00!=-03 ~ -~. 1E-Q7 

SH11er .3.12E-04 : 3.12E-08 . ~.73E-06 ~ 1.04E-O!J .. ~.89E-08 . ~.13!=-11 _j 4.16E-08 1 _5.~0_E-03 , j 1E-07 
2,3,7,6-TCOO~Dioxin-LikeSOP~~-- 1.93E-06 : 1.93E-12 . 7.54E-_11 : 4.53E·13 · 8.21E-13 : .. !·2.~~-1.~ j 2.38~-12. ;. 1_. ___ ___ .; 

Thallium 6.0SE-04 6.0SE-08 . 3.39E-qs ~ ~.03E-08 . 1.64E-12 . 2.591;-15 .i 8.'..12E-08 
1 

8.00l;-05 : 1.45~:-95 .. . .. __ 1£;-05 
vx t.B7E-os · 1.s1E-09 . 1.s2E-09 . 9.D9E-12 : 1.03E-07 1.1.s2E-10 .. , "l.84E-09 L 4,3oE-os . .... s,11E:07 SE-07 

Di-n-butytPhthalate 6.35E-03 . 6.35E-07 . 1.41E-06 i 8.45E-09 . 3.57E-04 ... ~-~~~-07 ; 1.21E-06 : .. 1.00E-01 , .... _ , 2!;-07 
Oiethyl_P.rithalate 5.00E-93 . 5.00E-07 . 1.13~-06: t 6.81E-09 . 3.12E-06 ; ~.91E-«;l~ ; !5.11E-07 , 8.09E-01 . j 9E-09 

Manganese .. B.16f;-03 . 8.16E-07 . 4.54E-05 . 2.73E-07 1.77E-08 . 2.J9_~-11 [ 1.0~~-06 . ).40E-O~ . :_ .1~)1E·i;>~ 1E-07 
4-Methylphenol 1.02E-1;)2 . 1.02E-06 : 7.05E-1;)9 , 4.23E-11 . 1.BOE-05 L~-84.!;_-0~ . .! 1.0SE-06 . 5.00E-03 ... _ _ _ .! ~:01_E-Q6 3E-0~ . 

ROX 1.72E-05 1.72E-09 6.84E-14 4.10E-16 1.31E-08 : 2.0SE-11 ; 1.74E-09 . 3.00E-03 . BE-09 
2,4,6--frinitrotoluene 1-72~-.os 1.72E-09 1.SOE-10 9.&0E-13 3.47E-09 . 5.46E-12 1.73E-09 ~: 5.~0~-04 .4-..93E-qs _:. 5E-1;)8 

Vanadium 1.BSE-1;)4 1.85E-08 1.03E-06 6.18E-09 9.25E·11 1.46E-13 : 2.47E-08 7:00E-03 . _ 5E-08 

• - ,.. "'""'""' n -nnnn-t -, n nnnn~ 
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Table A-2.2.7 Case 2. Without PFS, Actual Program Factors: UMCDF CHILD RESIDENT 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumption rate or soil, CR(soil)= 
Fraction of soil impacted, F(soil)= 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, F(ag)= 

Consumption rate of root veg, CR(bg)= 
Fraction of root veg impacted, F(bg)= 

Exposure duration, ED= 
Exposure frequency, EF= 

Body weight, BW= 
AveraoinQ time, AT= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalale 

Cadmium 

Chromium 
?.4-D_lnitrotoluene 
2,6-Dinitrotol!-Jene 

Di-n-octyl Phthalate 

GB 

HD/HT 

Lead 
Mercury 

Nickel 
Total PCBs 
Selenium 

Silver 
2,3,7,8-TCDD & Dioxin-Like SOPCs 

Thallium 
vx 

Di-n-butyl Phthalate 

Diethyl Phthalate 
Manganese 

4-Methylphenol 
ROX 

2,4,6-Trinitrotoluene 

Vanadium 

0.0002 kg/day . 
1 unitless 

0.005 kg/day 
0.25 unitlesS 

0.0014 kg/day 
0.25 unitless 

6 yr 
350 day/yr 

15 kg 
70 yr 

Sc I( soil) Pd+Pv 
(mg/kg) (mg/day) (mg/kg) 

3.40E-04 6.79E-08 1.62E-06 

4.11E·D4 8.23E-08 2.2DE-06 

7.84E-04 1.57E-07. 4.37E-06 
8.83E-05 1.77E-08 4.92E-07 

2.BBE-02 5.75E-06. 6.84E-06 
1.96E-04 3.91E-OB 1.0SE-06 

5.97E-04 1.19E-07. 3.32E-06 
t.72E-05 3.44E-09 1.0JE-10 

1.72E-05 3.44E-09: 8.96E-11 
6.64E-03 1.33E-06 1.43E-06 

1.67E-OS 3.33E-09; 1.94E-12 t 

1.67E-03 3.33E-07 t.39E-11 

1.10E-03 2.21 E-07. 6.15E-06 
6.00E-04 1.20_E-07; 5.53E-07 

7.65E-04 1.53E-07. 4.26E-06 
2.47E-06 4.94E-10 1.71E-10 
2.84E-04 5.67E-08: 1.52E-06 . 
3.12E-04 6.23E-08 1.73E-06 
1.93E-08 3.BBE-12 7.54E-11 

6.081;-04 1_.22E-07: 3.39E-06 
1.67E-05 3.33E-09: 1.52E-09 
6.35E-03 .1.27E-06, 1 . .41E-06 . 
5.00E-03 1.00E-06. 1.13E-OB , 
8 1BE-03 1.63E-06. 4.54E-05 , 
1.02E-02 2.0SE-06. 7.05,E.-09 
1.72E-05 3.44E-09 6.84E-14 

1.72E-05 3.44E-09 1.60E-10 

1.BSE-04 3.70E-08 1.03E-06 

l(tot)"' Total daily Intake of substance 

Sc= Soil concentration after total time period of deposition 
J(soil) = O•Uy Intake of substance from soil 

Pd + Pv :: Concentration In plant 
l(ag) = Daily Intake of substance from above ground vegetables 
Pr(bg) =Concentration In below ground plant parts due to root uptake 
l(bg) = Dally Intake of substance from below ground vegetables 
CSF = Carcinogenic slope factor 

l(ag) Pr(bg) l(bg) l(tot) CSF 
(mgfday) (mg/kg) (mg/day) (mg/day) {per mg/kg-day) 

2.27E-09 2.SSE-09 6.91E-13 7.02E-08 
2.75E-09. 5.67E-11 1.99E-14 8.50E-08 1.50E+OO 

' 5.46E-09 1.11E-11 
' 

3.89E-15 1.62E-07 
6.15E-10. 9.46E-13 3.31E-16, 1.BJE-08 4.30.E+OO 
8.55E-09 1 64E-08 5.75E-12 5.76E-06 1.40E-02 
1.36E-09 1.96E-11 6.85E-15 4.0SE-08 
4.14E-09. 7.46E-1-1 2.61E-14 1.23E-07 
1.29E-13 1.SBE-08 : 6.57E-12, 3.44E-09 ~.S~E-01 .. 
1.12E-13. 2.18E-08 i 7.63E-1~. 3.45E-09 6.80E-01 ·--
1.78E-09 3.SOE-09 '. 1.l~E-12 l 1.33~-06 
2.43E-15: 2.42E-07 8.48E-11 3.42E-09 ·-
1.74E-14. 7.99E-07 ; 2.BOE-10 ! 3.34E-07 9.SOE+OO 
7.69E-09, NA • NA 2.29E-07 

' : ·-
6.92E-10 NA NA 1.21E-07 

5.32E-09 . 1.B7E-11 1 6.~3E-15; 1.58E-07 
2.13E-13. 6.03E-10 i ~.11E-13. 4.95E-10 7.70E+OO 
1.89E-09; 6.SOE-10 j 2.~1E-13: 5.86E-08 
2.17E-09. 3.89E-08 I _1.J~E-11: 6.45~-0B '. .. ·-
9.43E-14 8.21E-13 2.88E-16. 3.95E-12 , . . - . . .., ·- -· . - 1.SOE+O~ .. 
4.24E-09. 1.64E-12 I 5.75E-16 1.26E-07 ·-·· 
1.Ss~-12;_1 .. oJe-o7 1-_:·.i~0~-11 ; 3_j7~.--0s ~. 

. ·-
1.76E-09 i 3.57E-04 ; 1.25E-07 1.40E-06 - -• 1· ... .. • . . ' ... 

1.42E-09: 3.12E-06 L J.09E-O~. 1.00~-06 ~ --·· 
5.68E-08 . 1. 77E-08 j 6.21E-12 ~ 1.69E-06 

- - .... -
8.81E-12: 1.BOE-05 !_- 6.31_E-09 2.06~-06 

. ' 
8.55E-17. 1.31E-08 ; 4.59E-1~. 3.44E-09 1 .. 10E-Q1 .. 
2.00E-13: 3.47E-09 1.21E-12: 3.44E-09 3.00E-02 
1.29E-09 9.25E-11 3.24E-14 3.83E-08 

-··· 

Cancer 
Risk 

6.99E-10 

4.JQE-10 
4.A2E-10 
.. 

1.28E-11 
1.28E-11 

. - -· 

··--- ···-· 
1:,74E-08 

.. 

2.09E-11 

---

_3,25E-09 

-·· -·-· 
- .... ·- . 

.. -. -- . -
- ···-. -

-
-- ·---- .~ -
2.0!_E-12 
5,65E-13 

l . T~i;l-~ancer rlsk:z 2E-08 I 
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Table A-2.2.8 Case 2. Without PFS, Actual Program Factors: UMCDF CHILD RESIDENT 
INDIRECT EXPOSURES Calculation of hazard quotients, and hazard Indices 

Consumpticin rate or sOil, CR{soil)
Fraction of soil impacted, F(soil)= 

~onsumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, F(ag)= 

Consumption rate of root veg, CR{bg)= 
Fraction of root veg impcicted, F(bg)= 

Body weight, BW= 

0.0002 kg/day 
1 unitless 

0.005 kg/day 
0.25 unilless 

0.0014 kg/day 
0.25 unitless 

15 kg 

Substances of Potential Concern Sc 
(mg/kg) 

Antimony 3.40E-04 
Arsenic 4.11 E-04 
Barium 7.84E-04 

Beryllium 6.83E-05 
bis (2-Elhylhexyl) Phlhalale 2.88E-02 

Cadmium 1.96E-04 
Chromium 5.97E-04 

2,4-Dinltrotoluene 1.72E-05 
2,6-Dinllrotoluene 1.72E-05 

Dl-n·oclyl Phthalate 6.64E-03 
G_B 1.67E-05 

HD/HT 1.67E-03 
Lead ~ .1 OE-03 

Mercury .6 .. 00E-04 
Nick~I 7 .65~-04 

_Total PCBs 2.47E-06 
Selenium 2.84E-04 

Silver 3.12E-04 
2,3,7,8-TCDD & Dioxin-Like SOPCs 1.93E-08 

I( soil) 
(mg/day) 

Pd+Pv 
(mg/kg) 

6.79E-08 1.82E-06 
8.23E-08 2.20E-06 
1.57E-07. 4.37E-06 
1.77E-08 4.92E-07 
5.75E-06. 6.84E-06 
3.91E-08 1.09E-06 
1.19E-07 3.32E-06 
3.44E-09. 1.03E-10 
3.44E-09. 8.96E-11 
1.33E-06. 1.43E-06 
3.33E-09 1.94E-12 
3.33E-07 1.39E-11 
2.21 E-07. 6.15E-06 
1.20E-07 . 5.53E-07 
1.53E-07 4.26E-06 
4.94E-10. 1.71E-10 
5.67E-OB. 1.52E-06 

l(tot) "'Total dally Intake of substlnce 

Sc "'Soil concenlrallon ilfter total lime period of deposition 
I( soil)::: Daily intake of substance from soil 

Pd + Pv =Concentration In plant 
l(ag)"' Dally intake of substance from above ground vegetables 

Pr(bg);;:. Concentration In below ground plant parts due to root uptake 

l(bg) = Daily Intake of substance from below ground vegetables 
RID= Reference dose 

HI= Hazard Index 

l(ag) Pr(bg) 
lmg/day) (mg/kg) 

l(bg) !(tot) RID 
(mg/day) (mg/day) (mg/kg-day) 

8.91E-13 7.02E-08 4.00E-04 
3.00E-04 

1 
7.00E-02 

. 5.00E-03 , 

Hazard 
Index 
aver 

2.27E-09 2.55E-09 
2.75E-09. 5.67E-11 
5.46E-09 1.11E-11 
6.15E-10 9.46E-13 
8.55E-09. t.64E-08 
1.36E-09 1.96E-11 
4.14E-09 7.46E-11 
1.29E-13. 1.88E-08 
1.12E-13. 2.1BE-08 
1.78E-09 3.80E-09 
2.43E-15. 2.42E-07 
1.74E-14 7.99E-07 

1.99E-14. 8.SOE-08 
3.89E-15. 1.62E-07 
3.31E-16. 1.83E-08 
5,75E_-12. 5.76E-06 
6.85E-15 4.0SE-08 

2.00E-Q2 4.12E-06 

7.69E-09. NA 
6.92E-10 NA 
5.32E-09 1.87E-11 
2.13E-13. 6.03E-10 
1.89E-09. 6.60E-10 
2.17E-09 3.89E-08 

, 1.00E-03 ... 
2.61E-14: 1.23E-07 5.00E-03 
6.57E-12: 3.44E-09 
7.63E-12, 3.45E-09 

2.00E-03 
1.ooE-03 ., · 

1.33E-12. 1.33E-06 I 2.00E-02 
8,48E-11 3.42E-09 4,30E-05 
2.80E-10 ! 3.34E-07 

_9.SOE-07 

NA 2.29E-07 
.... "J .. ·-

. ~A .. 1.21e-01 , .1.ooe-04 .•... 
6.53E-15. 1.58E-07 ! _2.00E-02 1.13E-07 
2.11E-13. 4.95E-10 . • . ! . - . 

2.3_1E-13 5.86E-08 5.00E-03 •· 
q~E-11; 6.45E-08 5.00E-03 I 

9.43E_:14_8.21E-13 .. 2.88E-16, 3.95E-.1~ f ..•..... , ... ··- ... 
Thallium 6.9.BE-04 

VX 1.67E-05 
4.24E-09 1.64E-12 5.75E-16 • 1.26E-07 . 8.00E-05 2.25E-05 

3.33E-09 1.52E-09 1.89E-12: 1.03E-07 . 3.60E-1< 3.37E-09 "I. 4.30Ec0.5 • . . . . . . 

6.23E-08 1.73E-06 , 
3.86E-12 7.54E-11 ' 

1.22E-07, 3.39E-06 

. D[-n-bulyl Phlhalale. 6.35E-03 
. Diethyl Phthalale 5.00E-03 

Manganese 8.16E-03 
4-Methylphenol 1.02E-02 

RDX 1. 72E-05 
2,4,6-Trlnilrotoluene 1.72E-05 

Vanadium 1.65E-04 

1.27E-06. 1.41E-06 1.76E-09 3.57E-04 1.25E-07: 1.40E-06 1.00E-01 
· 1.42E-0s · 3.12E-06-; · 1.ose:.Os - 1.ooe-06 ' 8:00E-01 · ····-· · ·· · 1.00E-06 1.13E-06 

1.63E-06. 4.54E-05 
2.0SE-06 . 7 .05E-09 
3.44E-09. 6.84E-14 
3.44E-09 1.60E-10 
3.70E-08 1.03E-06 

5.68E-08. 1.17E-08 .. 6.i1.e-12: 1.69E-06 -~·. iAOE-01 ::.· 

8.81E-12; 1.80E-05 6.31E-09. 2.0GE-06 , 5.00E-03_ .. _ .... 
B.55E-17. 1.31E-08 4.~9E-12. 3.44E-09 , 3.00E-0~.-
2.00E-13 3.47E-09 1.21E-12. 3.44E-09 
1.29E-09 9.25E-11 3.24E-14 3.B3E-08 

5.00E-04 ..... 9.82E-08 
7.00E-03 

Hazard 
Index 
Neuro 

2.46E-08 
4.92E-08 

· 1.14E-06 I . . . .. 

' 

1.72Ec05 

1.12E-06 

1.72E-07 
5.87E-06 

I -- - HI• - 0.00003 0.00003 t 

Hazard 
QUotlent 

1E-05 
2E-05 
1E-07 
2E-07 
2E-05 
3E-06 
2E-06 
1E-07 
2E-07 
4E-06 
5E-06 

8E-Q_~ . 
5E-07 

7E-07 
8E-07 

1E-04 
5E-06 
9E-O? 
BE-08 
8E-07 
3E-O~ 
7E-08 
4E-07 
3E-07 

0.0003 



Table A·2.2.9 Case 2. Without PFS, Actual Program Factors: UMCDF RESIDENT 
DIRECT INHALATION EXPOSURES 

$~b•"'°"co i;.11,,.1.,,u ~ .. llP8l' ,, ... ~'"""' ..... . n a IOI\ ra e, mJinr O.B .8 u. 
t:xoosur• durallOll, EO !Yr 3.2 3.2 3.2 3.2 

ht.BW k 70 70 70 15 
sur&Um•. hrlda 24 24 elF-c ....... ..._,.., ..... 

EX11<1SUI• lreauencv. EF da I 350 350 11111-llolot .... , o. .. 
•11<1ra Irma. L da 25550 25 111 0 "_,,_, 

Noncanceravera 11m1. L da 1168 1168 

S<;b•l•nc:•a ol .. 01.nli•l Conc:ffn R,,,,.,.._ c ....... h. c-........ -·· , __ ,_ 
e-c ... 1r ....... lr'1oko-.t.- ....... o-Chlol "' ... ... 
~~· '• .... ·-· ~·· '"~ Tetra COO 2.59E·11 3.24E·16 3.s:u;:-11 1.15E+05 3,76E·11 4,21E·11 

P""1!• COO 6.9oE-11 l,54E•1G 9,611E·1!1 S.80E..o.4 5.0tE•11 5.151E·11 
Heu COO 2.02E·10 2.S3E-1S 2.B.3E·t5 2.2tlE-07 5.57E·22 ll..24E·22 
Halli• coo 4.0oE-10 5.DOE·TS S.60E·15 2.20E-09 1.1oe-22 1.23E·22 
Oda COD 2.96E·10 3,70E-t5 4.TSE-15 2.20E-OSI 1.TSE·24 9.13E·24 
Tetra COF 4.7tE·11 5.&9E·1fl a.60E·16 2.WE-<17 1.~E·22 1.4SE•22 
Panta CDF 1.72E·10 2.16E·15 2.42E·1S 1.10E-O!I 2.38E•21 2.66E·21 
Heu COF 3.24E·IO 4.06E·15 4.SSE·15 2.20E-<17 a.uE·22 1.00E·21 

ta CDF 2.61E·10 3.27E·15 3.ME·1S 2.20E-08 7.20E·23 a.07E·23 
Ocia CDF t.41E·10 1.76E·15 1.97E-15 2.20E-<19 3.llllE·24 4.35E·24 

2,3.7.11-TCOD TEO 2.1 !E·10 2.5"4E·15 2.96E·15 1.SOE+05 3,96E·10 4.44E·10 
An11moo~ 9.61E·06 1.20E·10 1,35E·10 

·~· 1.16E·05 1.0E·10 1.fi2E·1D 5.00E+01 7.24E--09 a.nE-M .. ~. 2.23E·OS 2,79E·10 3.13E·10 

"M""' 2.43E·06 3.05E·11 l.42E·11 B.40E•OO 2.S6E·10 2.87E·10 

""~ 2.14E·04 2.611E·09 3.01E-09 
CadmtUm S.53E·06 6.9lE·11 7.76E·11 6.:lOE+OO 4.37E·10 4.19E·10 
Chromium 1.77E·OS 2.21e.10 2.411E·10 4.10E.01 9.oaE-ot 1.t12E·O& 

"""'" S.10E·06 6.39E·11 7.t&E·11 
t .40E·OS 1.76E·10 1.97E·10 

Laad 3.14E·OS 3.93E·10 4 . .COE·10 

" 
_,, 2.27E·04 2.ase-119 l.19E-09 

M•rc!JN 2 89E·06 3.62E•11 4,05E·11 -· 2.22E·OS 2.78E·1D l.11E·IO 8.40E-<J1 2.l3E·10 2.s1e.10 

""' ~ t.23E·04 1.S<IE-09 1.nE-09 

'"''""""' B.09E·06 1.01E·10 1.14E·10 

SO'/•• 8.85E·06 1.11E·10 1.24E-to 

""""" 1 66E·OS 2.0BE·10 2,32E·IO 

"" 3.S2E·OS 4.41E·10 4.!ME·10 
vanadlum S 17E·05 6.47E·11 7,25E·11 ... t.46E·04 1.83E·09 2.DSE-09 
Acalooe t.2tE·02 1.51E-<17 t.69E-07 
EIGoZBnll 3.86E·04 4.84E-09 5.42E·09 2 OOE-02 1.4DE·10 1.S7E·1D 

Bromo<1K:No1om .. 1t1.ar.11 1 18E·06 1.43E·11 1.66E•11 
Bromo1onn 6 32E·06 7.92E·11 1.ue.11 3.SSE--03 3.05E·13 3,42E·1J 
2·Bulanone 6.94E-OS l.69E·1D 9.74E·1D 

Carbon Dlsuttide 6 B1E·06 B.53E•11 9.SSE·11 
Cart>on Te1rachJooo.. 7.SllE·06 9.49E·11 1.06E·10 S.:JOE.02 S.D3E·12 S.63E·12 

ChklrODenl&r.11 t.s6i,.-os 1.95E·11 2.19E·11 
Chlorotonn 2.37E·OS 2.97E·10 3.l3E·ID B.1DE-02 2.41E·11 2.69E·11 

Chlo•omethane 1 44E·04 t.IOE-09 2.02E..OO e :JOE-03 1.13E·11 1.27E·11 
O.bromO<;NQromelhaM 1.31E·06 1.&4E·11 t.84E·11 

t,t•Ol.cllloroelha"" 1.10E·06 1.38E·11 1.SSE·11 

1.2-Dlchlo - S.44E·DS 6.11E·10 7.63E·10 

C1$• l .3·0icnlo"''" 4.70E·OS S.19E·10 6.60E·10 1.:JOE-01 7.ME·11 8.SBE·11 
lrans·1.3·DichJor • ~ 1.10E·06 1.J7E·11 1.S4E·11 1.30C-01 1.79E·12 2.00E·12 

E1n.tbenl""" 2.0SE·06 2.S6E·11 2.B7E·t1 
2·Hel8noo<I 1.49E·06 1.17E·11 2.C19E·11 

Melhwin. ChJoriQa 1.48E·03 1.ISE-08 2.G.llE·OB 1.70E-03 3.15E·11 3.53E·11 

4·Matn,,.•2•D<!nlanone 1.63E·06 2.~E·11 2.21E•11 
Stvr..,,., ~.22E·OS 2.ne.10 3.11E·10 

1.1.2.2·T&1tachloroelhant t.18E·06 1,4aE·11 1.66E·11 2 OOE-01 2.!*iE·12 3.3.2E·12 
Talrachloroe1r.ma 1.33E·06 1.66E·11 1.116E·11 , ..... B.60E-04 1.08E-Oll 1.21E-O& 

1. 1 .1· Tnd1Joroethana 1.0BE-05 1.35E·10 1.S2E·10 
Vo Ace1ate 1.B3E·07 2.29E·12 2.57E·12 

Vin"' Chlofid<r 2.76E·06 3.4SE·11 3.17E·11 3.00E-01 1,04E·11 1.16E·11 

x ' 2.79E·06 3.49E·11 3,91E·11 
BenlOK;Acid 3.£1E·04 4.40E--09 4.93E-09 

"'"' """'" S.84E-04 7.32E.Q9 8.19E-09 
Oiethlll Ph1halale 2.87E·06 3.59E·10 4.t12E·1D 

Oimeth Ph1halate 1.20E·04 1.SOE-09 1.6&E-09 

Dl·n·bul Phthala1a 3.65E·OS 4.57E·10 s.12e.10 ,.,..., Phtllalale 3.82E·OS 4.71E·1D 5.36E·10 

bis 2·Elh\11Mllll!·Phthalale 1.65E·04 2.06C-09 2.31E-09 

2•Malh l.23E·04 1.54E-09 1.73E-09 

3·M"1h 7.11E·OS l.90E·10 9.97E·10 

4·Ma1h 4.93E·05 6.18E·10 &.92E·10 
Naon!hilkme- 2.37E-05 2.97E·1D 3.33E·10 

GB 8.03E·08 1.01E·12 1.13E·12 
HOIHT 8.03E·06 1.01e.10 1.13E·10 9.50E•OO 9.55E·10 1.07E-09 

" a.o3E·08 1.D1E·12 1.13E·12 

""'- 2.80E·03 3.51E.Qll 3.93E-OI 

"~' Ctiloride 8.75E·02 1.10E-DS 1.23E--06 

"~' '"""'" ~.58E·02 S.7JE·07 6.42E-07 

Nilt""I"'"-"""" 9,DJE·06 1.13E·10 t.27E·10 

"' 1.19E·OB t.49E·13 1,67E·13 
PltlO:Ula!B 1.7SE·02 2.19E-07 2.45E-<17 

2.4·DIM"!lok>&na 8.27E·OB 1.04E·12 1.16E·12 
2.6·0oi~t<l!o.'u- B.27E·OB 1.04E·12 1.16E·12 

2.4.$-TllMIOIO!uGne a.27E·08 1.04E·12 1.16E·12 

'ox B.27"·09 1.04E·12 1,16E·12 

""' B 27E·08 UME-12 1.1se.12 

2E-08 2E·08 
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1.45E-03 

s.aoE-03 

1.40E-<15 
8.SOE-<15 

2.90E-01 
2.00E-03 

s.aoE-OJ 

1.4SE•OO 
l.SOE-03 
S.SOE-03 
s 70E-03 
2.ooe-<11 

B.70E-<11 
2.:JOE-01 
8.7DE-01 

1.10E·OI 

5.70E-02 

8.67E-07 

2.00E-05 
8.61E-07 

5.80E-03 

Tot•I Hb 

cOO•C_ .... ___,,... ..... 

cg~.c-·~· ... 

·- ·--~· -A4Mft ~ 

4.21E..Q6 4.nE-06 

1.D1E.QS 1.13E-OS 

4.45E.Q3 4.91E..Q3 
t.20E..Q6 1.03E-OS 

s.S&e-oa 7.l5E-Oll 
&.43E-07 7.21E-07 

7.36E-08 1.24E-08 

2.0llE·10 2."E·10 
3.92.E-05 4.39E..Q6 
2.22E..Q6 2.49E-06 
S.21E-08 5.91E-01 
1.93E-09 2..16E-09 

4.66E-07 S..22E-07 
1.~E-09 2.17E-09 
6,9!1E..Q9 7.12E-09 

2.HE-06 ...... 
l,80E•10 9,BSE·10 

2.S4E-OS 2.84E-OS 
7.5llE-OS 1.49E-05 
2.54E-05 2.84E-05 

4.13E-03 4.S3E-03 

0.009 0.010 



Table A-2.2.10 Without PFS, Actual Program Factors: UMCDF ADULT RESIDENT 

Risk HI-I.Iver Hl·Neuro HQ Rlsk·lnh. Hl•lnh. 
UMCOF UMCDF UMCOF UMCOF UMCOF 

Indirect Inhalation 
Antimonv 1.54E-05 Tetra COO 3.76E·11 
Arseruc 4.79E·10 2.48E Penta COO 5.01E•11 
Barium 2.0SE-08 HexaCOO 5.57E·22 

Be""lium 2.97E·10 3.23E H a coo 1.10E·22 
bis !2·Ethvthe Ph1Ma1ate 2.40E·10 2.oeE.Q6 2.00E-06 Octa COO 8.15E·24 

Cadmium 3.57E-07 Tetra COF 1.30E·22 
Chromium 2.186-07 Penta COF 2.38E·21 

2,4-0initrotc!uene 6.98E·12 1.256-08 1.2oe HexaCOF 8.95E·22 
2.6-0lnUrotoluene 7.00E-12 2.51E-08 2.40E-08 H aCOF 7.20E·23 

Oi·n·OClvl Phthalate 4.81E-07 .4.61E-u7 OctaCDF 3.88E·24 
GB 6.81E-07 6.53E-07 2 3 7,8-TCDO TEO 3.96E·10 

HO/HT 9.37E Antimoov 
Lead Arsenic 7.24E-09 

Mercurv 9.04E.Q6 8.67E 1:1arium 4.21E-OS 
Nickel 6.99E Be Milum 2.56E•10 

Total PCBs 1, l3E·11 """' 1.0IE-OS 
Selenium 1.03E-07 cadmium 4.37E·10 

Silver 1,14E-07 Chromium 9.0l!E-09 
2,3,7.S·TCDO & Others 2.10E·09 eoo•• 

Thal hum t.4SE·OS 1.39E-OS ' vx 6.11"'-·07 S.BSE-07 Lead 
Di·n·butvl Phlhalate 1.65E·07 Manoanese 4.4SE·03 

Diethvl Phthala\e 8.76E-09 Mercurv 9.20E·06 
Mannanese 1.11E·07 1.07E·07 Nickel 2.33E·10 O.OOE+OO 

4-Metnvl henol 3.01E.-06 2.!l9E·06 Phosnhorus 
ROX 1.12E·12 7.94E·09 Selenium 

2,4,6-Tnnitrotoluene 3.04E·13 4.93E·06 4.73E-Oe Silver 
Vanadium 4.83E·u8 Thallium 

Tlo 
Vanadium 

Zinc 
Acetone 
Benzene 1.40E·10 

Bromod!Chlcromethane 
Bromotorm 3.0SE-13 
2-Butanone 6.56E-08 

Carbon Olsu\llde 6.43E-07 
Cartion T elrachlonde 5.03E·12 

Chlorobenzene 7.36E-08 
Chlorotorm 2.41E·11 

Chlorometnane 1.13E·11 
Oibromoch!oromethane 

1, l·Diehloroethane 2.oae-10 
1,2·01ettloro ,,. 3.92E-06 

eis·1 3-0iehlOl'MfO • 7.66E-11 2.22E-06 
trans-1,3·Dlchloroor "' 1.79E·12 s.2ae-0a 

EthYlber\Zene t.93E·09 

' 2·HexanOl'le 
Me1nu1ene Chloride 3.t5E·11 4.66E-07 

~"' 2· tanone 
Stvrene 6.98E·09 

t.1.2.2· Te1raen1oroetnane 2.96E·12 
Tetraettloroethene 

Toluene 2.14E-06 
1.1, 1-Tnchloroethane 

Vinvr Acetate 8.80E·10 
Vinvi Chloride 1.04E·11 

Xvtenes 
BenzOic Acid 

B'" Alcohol 
Oielh..,. Phthalate 

Dlmeth Phthalate 
Dl·n·but Phthalata 
Oi·n·oet\ Phthalate 

bisl2·ElhVlhe ·Phtnalate 
2-Metn "'"'~ 3-Meth """ 4-Meth "'"'~ N thalene 

GB 2.54E·OS 
H 9.55E·10 7.SBE·OS 

vx 2.54E-OS 
Chlorine 

HVtlronen Chloride 4. 13E-03 
H•d en Fluoride 

Nllr enne 
PCB 

PartlculatH 
2 4-01nitroto!uene 
2.6-DinilrOtoluene 

2.4,6-T nnitrotoluene 

ROX 
HMX 

Total 1.2SE-08 1.71E-05 1.35E-05 1.89E-08 8.74E-03 

Grand Total 3E-OB 0.000017 0.00001 2E-08 0.01 
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~------... ---------....._ 
Table A-2.2.11 c,ase 2. Without PFS, Actual Program Factors: UMCDF CHILD RESIDENT 

Risk HI-liver Hl-Neuro HQ Risk·lnh. Hl·lnh. 
UMCOF UMCOF UMCOF UMCDF UMCOF 

Indirect 
tnh1latlon Antimonu 

1.12J:-05 Tetra COO 4.21E·11 
Arsenic 6.99E·10 

1.81E-05 P9l'lt1CDO 5.61E·11 
Barium 

1.-48E-07 Hex1COO 6.24E·22 
Sen Ilium 4.30E·10 

2.l4E-07 a coo 1.23E·22 
bis 12-Elhvlhexvll Phtha.late 4.42E·10 4.12E·06 1.!ME-05 Oct1COO 9,13E·24 

Cadmium 2.59E-06 .era 1 o~ t.45E·22 
Chromium 1.58E-06 P«t11COF 2.66E·21 

2,4·Dini!rotoluene 1.26E·11 2.46E-08 1. IOE-07 H1qr:QF 1.ooe-21 
2.5-Dinitrotoluene 1.28E·11 4.92E-08 2.20E-07 :]s11COF 8.07E·23 

Oi-n·oct"' Phthala!e 9.SOE·07 4.25E-06 aCOF 4.~E-24 
GB 1.14E-06 S.08E-06 2378-TCOOTEO 4,44E·10 

HO/HT J,74€-0B 
Mtlmonu 

Lead 

""""" a.1 tE--09 
Mercun• 1.72E-OS 7.71E-05 B•"""' 4.72E-06 
Nickel 5.06E-07 B1""llum 2.87E·10 

Total PCBs 2.09E·11 
B~M t.13E-05 

Selenium 7.49E-07 "'•dmM.Jm 4.89E·10 
Sliver s.2se.01 Chromium 1.02E·08 

2,3,7,B·TCOO & OB'Jers 3.25E·09 
Thallium 2.25E-05 1.01E-OI ' vx 1.12E·06 5.01E·06 Leed 

Oi·n-but I Phthalate 8.93E·07 Man"anne 4.98E-03 
01eth"I Phthalate 8.01E·08 Marct1"' 1,03E-05 

Mannanese 1.72E-07 1.11e.01 Nickel 2.61E·10 
4·Meth I henol 5.87E·06 2.63E·05 ~h~-01\JS 

ROX 2.07E·12 7.33E·08 Selenium 
2,4,S. Trinitrotoluene 5.65E·13 9.82E-08 4.40E·07 Silver 

Vanadium 3.SOE-07 Thallium 
Tin 

Vanadium 
Zinc 

Acetone 
Benzene 1.57E·10 

Bromodichloromethane 
Bromolorm 3.42E·l3 

-}-Butanone 7.3SE·08 
Carbon Disuttide 7.21E-07 

Carbon Tetrachloride 5.53E·12 
Chlorobenzene 8.24E·08 

Chlorolotm 2.69E·11 
Chloromethane l.27E·11 

Oibromochloromethane 
1, 1·Dichloroelhana 2.33E·10 

1.2-Dichlor,.,..ro,,ane 4.39E·06 
cis· I .3-0ichloronr6°"'ne 8.58E·11 2.49E·06 

lrans·1,3·0ichloro•ro~ne 2.00E·12 5.91E--08 
Eth !benzene 2. 18E-09 
2·Haxanone 

Methviene Ch!orida 3.53E·11 5.22E·07 
4·Meth·~·2· tan one 

Sl"rene 7.82E·09 
1, 1.2.2-Te!rachloroethana 3.32E·12 

T etrach!oroe!hene 
Toluene 2.MIE-06 

1, 1, 1·Trichloroethane 
Vin..t Acetate 9.~E·IO 

v1nv1 Chloride t.t6E·11 
Xvlenes 

Ben201c Acid 

' Benz•A Alcohol 
DieUiVI PhthaJate 

Oimeth•I Phthalate 
Oi·n·butlll Phthafate 

. Oi·n·oct•A Phtha/ate 
bis'2·Eth..the ·Phthalate 

2-Methlllnhenol 
J.Methvlohenol 
4-Methvlphenol 

Nanhthalene 
GB 2.84E·05 

HD/HT 1.07E-09 8.49E-05 

vx 2.84E·05 
Chlorine 

RUdr-en Chloride 4.63E·03 
Hvdr""en Fluoride 

Nitr I cerine 
PCB 

Partict1lates 
2.4·0initrotoluene 
2,&-0initrotoluene 

2,4,S. Trinitrotoluene 

ROX 
HMX 

Total 2.22E·08 2.76E-05 2.56E-OS 2.12E-08 9,79E..QJ 

Grand Total 4E-08 0.00003 0.00003 2E..Q8 0.01 

"' 
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Table A-2.2.12 Case 2. Without PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
CONCENTRATIONS AND DEPOSITIONS: Calculaled deposlltons and concenlrallons for Indirect exposure pathways 

Substances of Potentlal Concern Partlculate Ory Particulate Wet Vapor Vapor Toxicity 2,3,7,8-TCDD 2,3,7,8-TCDO 2,3,7,ll·TCDD 2,3,7,IS-TCDD 
Depoalllon Deposition Wet Deposition Concentration Equlvalency Toidclty Equivalents Toxicity Equivalents Toxicity Equivalents Toxicity Equivalents 

Pdd Pwd Vwd Vo Fa cl or Pdd Pwd Vwd Vo 
lalm2Vvr (a/m2""r (a/m2Vvr (ua/m31 (ua/m3\ '"'m2-Yfl '"'m2-vrl (unlm31 

Tetra COD 1.73E-12 1.77E-13 4.00E-13 1.45E·11 1.000 1.73E·12 1.77E-13 4.00E-13 1.45E·11 
Penta COO 7.45E-12 7.85E·13 5.10E·13 1.86E-11 0.500 3.72E-12 3.93E-13 2.55E·13 9.2BE-12 
He)(acoo 2.66E-11 2.9tE-12 4.0SE-13 1.47E·11 0.100 2.66E·t2 2.91E-13 4.0SE-14 1.47E·12 
HeotaCOO SABE-11 6.07E-t2 2.29E·13 B.34E·12 0.010 5.4BE·13 6.07E-14 2.29E·15 8.34E·14 
Octa COD 4.25E·11 4.59E-12 1.70E-15 6.tBE·14 0.001 4.25E·14 4.59E-15 1.70E·18 6.18E-t7 
TelraCDF 1.B6E·12 2.0SE-13 9.30E·13 3.3BE·11 0.100 1.86E-13 2.0SE-14 9.30E-1"4 3.38E-12 
Penta CDF 1.40E-11 1.52E·t2 2.04E·12 7.43E-11 0.500 7.00E-12 7.62E-13 L02E-12 3.71E-11 
HexaCOF 4.0SE-11 4.46E-12 1.02E-12 3.71E-t1 0.100 4.0SE-12 . 4.46E-13 t.02E·13 3.71E·12 
HeolaCOF 3.57E-11 3.89E-12 3.00E-13 1.09E-11 0.010 3.57E·13 3.89E-14 3.00E-15 1.09E-13 
Octa GDF 2.0BE-11 2.19E·t2 8.10E·15 2.95E·13 0.001 2.0BE-14 2.19E-15 8.IOE-18 2.95E-16 

Total JC 2.03E·11 2.20E-12 1.92E·12 6.97E-11 
Anlimonv 1.44E-06 1.SOE-07 O.OOE-tOO O.OOE-tOO 
Arsenic 1.75E-06 1.BOE-07 O.OOE-tOO 0.00E+OO 
Barium 3.33E-06 3.47E·07 O.OOE-tOO O.OOE-tOO 

Bervilium 3.76E-07 3.BOE-08 O.OOEi-00 O.OOE+OO 
bis 12-Ethvlhe I Phthalale 4.79E-06 4.95E-07 3.66E-06 1.33E-04 

Cadmium B.31E-07 a.62E-oa O.OOE+OO 0.00E-tOO 
Chromium 2.52E-06 2.75E-07 O.OOE+OO 0.00E-tOO 

2.4-0inil,ololuene O.OOE+OO O.OOE+OO 2.27E·09 8.27E-08 
2.6-Dinilrotoluene O.OOE-tOO O.OOE+OO 2.27E-09 8.27E-08 

01-n-oclvl Phthalate 1.04E-06 t.14E-07 8.47E-07 3.08E·OS 

>-
:!: 

GB 9.92E-16 1.0SE-16 2.21E-09 8.0JE-OB 
HD/HT 2.57E-12 2.72E-t3 2.21E-07 8.03E-06 
Lead 4.69E-06 4.89E·07 O.OOE-tOO O.OOE+OO 

Mercurv O.OOE+OO O.OOE+OO 7.93E-OB 2.B9E·06 
Nickel 3.24E·06 3.45E-07 O.OOE-tOO o.ooEtOO 
PCB O.OOE+OO O.OOE+OO 3.27E-10 1.19E·08 

Selenium 1.20E-06 t.26t-07 O.OOE+OO 0.00E-tOO 
Sliver 1.32E-06 1.3BE-07 O.OOE+OO O.OOE+OO 

2.3,7 8·TCDD & Dioxin-Like SOPCs 2.03E·11 2.20E·12 1.92E·12 6.97E·11 
Thallium 2.59E-06 2.59E-07 1.59E·16 5.BOE·15 

vx 3.12E·12 3.JOE-13 2.21E-09 8.02E-OB C0-0 =Chlorinated dlbenzo-p-dloxtn 
01-n-bulvl Phthalate 9.BBE-07 t.09E-07 8. tOE-07 2.95E-05 COF = Chlorinated dlbenzo-p-furan 

Oielhvl Phlhala1e 7.98E-07 8.60E-OB 6.37E-07 2.32E.:OS 
Manoanese 3.47E-05 3.SSE-06 O.OOEt-00 0.00E+OO 

~, 

4-Melhl enol 1.19E-11 1.2BE·t2 1.36E-06 4.93E-05 
RDX O.OOE+OO O.OOE+OO 2.27E-09 8.27E-08 

2,4,6-Trinillotoluene O.OOE+OO O.OOE+OO 2.27E-09 6.27E-08 
Vanadium 7.67E-07 8.06E-06 O.OOE..00 0.00E+OO 
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Table A-2.2.13 Case 2. Without PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 

SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing depth, Z= 
Soil bulk density, BO=. 

Total deposition time period, Tc= 
Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Be,Yllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-Dinitrotoluene 
2,6-Dinitrot_oluene 

Di-n-octyl Phthalate 
GB 

HbiH'r 
Lead 

Mercu_ry 
Nickel 
PCB 

Selenium 
Silver 

2,3,7,8-TCDD & Dioxin-Like SOPCs 
Thallium 

vx 
Di:n:butyl Phthalate . 
Diethyl Phthalate .. 

Manganese 
4-Methylphenol 

RDX 
2,4,6-Trinitrotoluene 

Vanadium 

1 cm 
1.5 g/cm3 
3.2 yrs 

Sc= Soil concentration after total time period of deposition 
Os= Deposition term 

3 emfs 
Pdd =Yearly dry deposition from particle phase 
Pwd =Yearly wet deposition from particle phase 
Vwd =Yearly wet deposition from vapor phase 
Ve= Vapor phase air concentration 

Pdd Pwd Vwd Ve Ds Sc 

(o/m2-yr) (g/m2-yr) (g/m2-yr) (µg/m3) (1/yr) (mg/kg) 

1.44E-06 1.SOE-07 O.OOE+OO O.OOE+OO 1.0GE-04 3.40E-04 
1.75E-06 1.80E-07 0.00E+OO 0.00E+OO 1.29E-04 4.11E-04 
3.33E-06 3.47E-07 O.OOE+OO 0.00E+OO : 2.45E-04 7.84E-04 
3.76E-07 . 3.80E-08 0.00E+OO · 0.00E+OO 2.76E-05 8.83E-o5- - -

-··· 
4.79E-06 4.95E-07 3.66E-06 1.33E-04 8.99E-03 2.88E-02 
8.31 E-07 . 8.62E-08 O.OOE+OO O.OOE+OO 6.11 E-05 1.96E-04 
2.52E-06 2.75E-07 O.OOE+OO j O.OOE+OO : 1.86E-04 5.97E-04 . . ·- . ·-·. . . 
0.00E+OO 0.00E+OO 2.27E-09 8.27E-08 5.37E-06 1.72E-o5 
0.00E+OO , O.OOE+OO 2.27E-09 ' 8.27E-08 5.37E-06 1.72E-05 
1.04E-06 ' 1.14E-07 . 8.47E-07 : :i.OBE-05 : 2.0BE-03 - ·i;.6.f°E-o3 -
9.92E-16 . 1.0SE-16 . 2.21E-09 : ifo3E-08 . 5.21E-06 

-· ·-- . --
1.67E-05 

2.57E-12 '2.72E-13 . 2.21E-07 : 8.03E-06 5.21E-o4 
- ---- .. .. - ····----

1.67E-03 
4.69E-06 . 4.89E-07 0.00E+OO ' 0.00E+OO . 3.45E-o4 

' .......... ---.··---·-----· 
1.10E-03 

0.00E+OO . 0.00E+OO . 7.93E-08 . 2.B9E-06 ; 1.87E-04 · s:ooE-o4 · -
3.24E-06 . 3.45E-07. : 0.00E+OO : o.oiJ~+OO ; 2j9E-04 - .. ·7.65E;o4 ···-··· 

--·· ·-· . ·····-· 
0.00E+OO 0.00E+OO . 3.27E~10 ; 1.19E-08 '7.72E-07 2.47E-06 
1.20E-06 . ' 1.26E-07 : 0.00E+OO ·. ci.ooE:+li<i. ! 8.BSE-05 . ---- 2.84E;lf4 - . 
1.32E-06 ' 1.38E-07 . o.ooE+oo '6.ci<iE+iJo i 9.74E-o5 

__ ,,._ ······ .. ··- - . - ·-----
3.12E-04 

2.03E-11 . 2.20E-12 : 1.92E-12 ; 6 .. 97i;:_-11 i 6.03E-09 
- --·· . --- .. ···- - -- -···· 

1.93E-08 
2.59E-06 2.59E-07 , 1.59E-16 j_S.BQE.~15 1 1.90E.:04 .... - 6.o8e-o4 
3.12E-12 . 3.30E-13 , 2.21E-09 1 _8,02E~0.8 : 5,21J::-06 ' . 1.67e-ll5 -- -

--·· ···--··-------· -·· 
9.BBE-07 1.09E-07 , 8.10E-07 ' 2.95E-05 I 1.99E-03 6.35E-03 
7.98E-07 8.60E-08 : 6.37E-07 i 2.$2E-05 . , 1.5_6E;lij. 

·-·· ·- ·- -·. ··------- ·-
5.00E-03 

3.47E-05 3.55E-06 O.OOE+OO _ 0.00E+OO i 2.55E:03 ' -- a·.1se-li:I --
1.19E-11 1.28E-12 1.36E-06 4.93E-05 , 3.20E-03 .... 1:02E-cii ___ 

O.OOE+OO O.OOE+OO 2.27E-09 . 8.27E-08 
1 

5.37E-06 1.72E-05 
O.OOE+OO . O.OOE+OO 2.27E-09 . 8.27E-08 ; 5.37E-06 1.72E-05 
7.87E-07 . 8.06E-08 . O.OOE+OO ' O.OOE+OO : 5.78E-05 1.85E-04 
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Table A-2.2.14 Case 2. Without PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
CONSUMPTION OF ABOVE-GROUND VEGETABLES: 

Interception fraction of edible portion, Rp~ 
Plant surface loss coefficient, kp= 

Time between rainfalls, t-rain= 
Length of plant exposure per harvest, T p= 

Standing crop biomass, Yp= 
Density of air, p= 

Above ground veg. correction factor, VGab= 

Calculation of above-ground vegetable concentration due to direct deposition 
Calculation of above-ground vegetable concentration due to air-to-plant transfer 

0.04 unitless 
18 1/yr 
14 days 

0.16 yrs 
1.7 kg DW/m2 

1200 g/m3 
0.01 unitless 

Pd;::;: Concentration in plant due to direct deposition 

Pv =Concentration In plant due to air-to-plant transfer 
Pd+ Pv =Concentration in plant due to direct deposition and air-to-plant transfer 
Fw =Fraction of wet deposition of particles that adheres to plant 
Bv =Air-to-plant bioconcentratlon factor 

.. -' 

Substances of Potential Concern Pdd Pwd Fw Pd Ve Bv . Pv Pd+Pv 
(o/m2-vr) (o/m2-vr) (ma/ka) (ton/m3) . (mo/kn\f(ua/n\ : Ima/kn\ Cmg/ka) 

Antimony 1.44E-06 1.50E-07 0.2 1.82E-06 O.OOE+OO . . NA:. - i O.OOE+lio 1.BiE~ii6 
Arsenic 1.75E-06 1.80E-07 0.2 . 2.20E-06 . O.OOE+OO , J\IA. . j O.OQE+OO 2.2.0E-06 
Barium 3.33E-06 3.47E-07 0.6 . 4.37E-06 : O.OOE+OO . . .NA ... 1 O.OOE+OO 4.37E-06 

Beryllium 3.76E-07 3.80E-08 0.6 4.92E-07 · O.OOE+OO . NA ! O.OOE+OO 4.92E-07 
bis (2-Ethylhexyl) Phthalate 4.79E-06 4.95E-07 0.6 : 6.27E-06 : 1.33E-04 . 5.11E_+ci2 jl 5.6.7E:~t ~.84E~06 

Cadmium 8.31E-07 8.62E-08 0.6 1.09E-06 0.00E+OO NA O.OOE+OO 1.09E-06 
Chromium 2.52E-06 2.75E-07 o.6 3.32E-06 · o.ooe+oo · ·· · NA · ·· 1 o.liiiE+oo 3.32E-06 

2,4-Dinitrotoluene 0.00E+OO 0.00E+OO 0.6 O.OOE+OO . 8.27E-08 . 1.50E:+g2:.:: J 1.03E-1o 1.oJE-10 
2,6-Dinitrotoluene O.OOE+OO O.OOE+OO 0.6 O.OOE+OO . 8 .. 27E-08. 1 .1,3. 0. 1::+02 ..... ,.8.~6E·1.1 8 .. 96E-11 

Di-n-octyl Phthalate 1.04E-06 1.14E-07 0.6 1.37E-06 3.08E-05 2.32E+02 5.96E-08 1.43E-06 
GB 9.92E~16 1.05E-16 0.6 . 1.JOE-15 : 8.03E-08 ; 2.90E+OO .. . . 1.94E-f2 1.94E-12 

HD/HT 2.57E-12 2.72E-13 . 0.6 : 3,37E-12 : 8.o:iE~06 i 1.58E-o1·-.11,QGE-ii j,:i9E_-11 . 
Lead 4.69E-06 4.89E-07 0.6 6.15E-06 O.OOE+OO · NA • O.OOE+OO 6.15E-06 

Mercury O.OOE+OO O.OOE+OO ' 0.6 : o.ciciE+oci . 2.89E-06 ~ 2.3oe+64 - · 1 5~53e-07 5.53e:o1 
Nickel 3.24E-06 . 3.45E-07 0.6 . 4::i6E-OG ; ci.OOE+OO : .. .. NA ... O.OiiE+iio 4.2se:os 

.. PCB O.OOE+OO : O.OOE+OO : 0.6 ; 0.00E+OO : 1.19E-OB : .. 1.72~+63_ -~-= 1-71~:!0: 'L71E:~o 
Selenium 1.20E-06 1.26E-07 0.2 · 1.52E-06 0.00E+OO . NA O.OOE+OO 1.52E-06 

. . .Silver . .. .. 1.32E-66 ; 1.3BE-67 ... 6.6 iJf:ie:os ; O.OOE+Oci : .·:..:::.RA::::·: O.OQEi.i!9 Ti3E-66. 
2,3,7,8-TCDD & Dioxin-Like SOPCs 2.03E-11 2.20E-12 0.6 2.67E-11 • 6.97E-11 ' 8.39E+04 4.87E-11 7.54E-11 

Thallium . 2.59E-06 . 2.59E-07 0.6 ; 3.39E-06 ; 5.80E: 15 : : -_~ __ Nf -...: :~::l o.oo~+o(j 3.39E~iii; 
VX 3.12E-12 . 3.30E-13 0.6 . 4.09E-12 8.02E-08 : 2.26E+03 1.51E-09 1.52E-09 

06~;~h~7~~~~1~:e ~:~~~:g~ ; ~:~~~:g~ : g:~ : t~~~:~~ : ~:;~~:g~ . l · · Jl~~_:g~- -~ JU~~~ {Jj~:~~ 
Manganese 3.47E-05 . 3.55E-06 .o.6 .. .\.54~-05 , 0_.0{)!0+00 ! .. _.l'lA ..... O.(){)~:t().() _1,54E-05 

4-Methylphenol 1.19E-11 1.28E-12 0.6 .. 1.56E-11 . 4.93E-05 . 1.71_E+Oj_ j.7.03J;-Q9 ?,05E:09 
ROX O.OOE+OO 0.00E+OO 0.6 0.00E+OO 8.27E-08 9.92E-02 · 6.84E-14 6.84E-14 

2,4,6-Trinitrotciluene o.ooe+oo o.ooE+OO 0.6 · o.ooe+oo· · 8.27E-08 · i.32E+ci2 · '1.6oe:10 ·1.soE-1o 
Vanadium 7 .87E-07 8.06E-08 0.6 . 1.03E-06 . O.OOE+OO . NA . o.iioe+oo 1.03E-06 
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Tabie A-2.2.15 Case 2. Without PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 

CONSUMPTION OF ROOT VEGETABLES: 

Soil mixing de~th, L-
Soil bulk densitv, BD= 

Total deeosition time eeriod, Tc= 
Below around veo. correction factor, VGbo-

Calculation of soil concentration due to deposition 
Calculation of root vegetable concentration due to root uptake 

20 cm 
1.5 c/cm3 
3.2 ~rs 

0.01 unities§_ 

Pr(bg) =Root vegetable concentration due to root uptake 

Sc = Soil concentrallon after total time period of deposition 
Os = Deposition term 
Kds = Soll·water partition coefficient 

Orv deoosition velocitv of vacor ohase Vdv= 3'.cm/s ACF= Ratio of concentration In roots to concentration In soil pore water 

Substances of Potential Concern Pdd Pwd Vwd Ve Ds Sc Kds ACF 

(o/m2-vr) (o/m2-vr) (a/m2-vr) (µa/m3) 11/yr) (mnlkn) mUa (mo/ka)/(uo/mL) 

Antimonv 1.44E-06 1.50E-07 O.OOE+OO O.OOE+OO 5.31E-06 1.70E-05 2 3cOOE-02 
Arsenic 1.75E-06 1.80E-07 0.00E+OO 0.00E+OO 6.43E-06 2.06E-05 29 8.00E-03 
Barium 3.33E-06 3.47E-07 O.OOE+OO O.OOE+OO 1.23E-05 3.92E-05 530 1.50E-02 -

Bervllium 3.76E-07 3.80E-08 O.OOE+OO O.OOE+OO 1.38E-06 4.41E-06 70 1.50E-03 
bis !2-Elhvlhexvl) Phthalate 4.79E-06 4.95E-07 3.66E-06 1.33E-04 4.50E-04 1.44E-03 280000 3.20E+02 

Cadmium 8.31 E-07 8.62E-08 0.00E+OO 0.00E+OO 3.06E-06 9.78E-06 160 3.20E-02 
Chromium 2.52E-06 2.75E-07 O.OOE+OO O.OOE+OO 9.32E-06 2.98E-05 18 4.50E-03 

2,4-0initrotoluene O.OOE+OO O.OOE+OO 2.27E-09 8.27E-08 2.69E-07 8.59E-07 0.87 1.90E+OO 
2,6-0initrotoluene O.OOE+OO O.OOE+OO 2.27E-09 8.27E-08 2.69E-07 8.59E-07 0.67 1.70E+OO 

Oi-n-octvl Phthalate 1.04E-06 1.14E-07 8.47E-07 3.08E-05 1.04E-04 3.32E-04 280000 3.20E+02 
GB 9.92E-16 1.05E-16 2.21 E-09 8.03E-08 2.60E-07 8.34E-07 0.032 9.30E-01 

HD/HT 2.57E-12 2.72E-13 2.21 E-07 8.03E-06 2.60E-05 8.34E-05 1.2 1.16E+OO 
Lead· 4.69E-06 4.89E-07 0.00E+OO O.OOE+OO 1.73E-05 5.52E-05 600 NA 

Mercurv O.OOE+OO O.OOE+OO 7.93E-08 2.89E-06 9.37E-06 3.00E-05 57000 NA 
Nickel 3.24E-06 3.45E-07 O.OOE+OO O.OOE+OO 1.20E-05 3.83E-05 82 4.00E-03 
PCB O.OOE+OO O.OOE+OO 3.27E-10 1.19E-08 3.86E-08 1.24E-07 4300 2.10E+03 

Selenium 1.20E-06 1.26E-07 0.00E+OO 0.00E+OO 4.43E-06 1.42E-05 4.3 2.00E-02 
Silver 1.32E-06 1.38E-07 0.00E+OO O.OOE+OO 4.87E·06 1.56E-05 0.4 1.00E-01 

2,3,7,8-TCDD & Dioxin-Like SOPCs 2.03E-11 2.20E-12 1.92E-12 6.97E-11 3.01E-10 9.64E-10 142000 1.21E+04 
Thallium 2.59E-06 2.59E-07 1.59E-16 5.80E-15 9.50E-06 3.04E-05 74 4.00E-04 

vx 3.12E-12 3.30E-13 2.21E-09 8.02E-08 2.60E-07 8.33E-07 0.15 1.85E+OO 
Oi-n-butvl Phthalate 9.88E-07 1.09E-07 8.10E-07 2.95E-05 9.93E-05 3.18E-04 1.6 1.80E+02 

Diethvl Phthalate 7.98E-07 8.60E-08 6.37E-07 2.32E-05 7.81E-05 2.SOE-04 5.3 6.56E+OO 
ManQanese 3.47E-05 3.55E-06 O.OOE+OO O.OOE+OO 1.28E-04 4.08E-04 23 1.00E-01 

4-Methvlohenol 1.19E-11 1.28E-12 1.36E-06 4.93E-05 1.60E-04 5.12E-04 0.50 1.76E+OO 
RDX O.OOE+OO O.OOE+OO 2.27E-09 8.27E-08 2.69E-07 8.59E-07 0.63 9.61E-01 -

2,4,6-Trinitrotoluene O.OOE+OO O.OOE+OO 2.27E-09 8.27E-08 2.69E-07 8.59E-07 11 4.44E+OO 
Vanadium 7.87E-07 8.06E-08 O.OOE+OO O.OOE+OO 2.89E-06 9.25E-06 100 1.00E-01 

-.~--~.'::"""-=--===~..:·_--=-:~_ --·-· - ··- -

Pr(bg) 

lma/ka) 

2.SSE-09 
5.67E-11 
1.11E-11 
9.46E-13 
1.64E-08 
1.96E-11 
7.46E-11 
1.88E-08 
2.18E-08 
3.80E-09 
2.42E-07 
7.99E-07 

NA 
NA 

1.87E-11 
6.03E-10 
6.60E-10 
3.89E-08 
8.21 E-13 
1.64E-12 
1.03E-07 
3.57E-04 
3.12E-06 
1.77E-08 
1.80E-05 
1.31E-08 
3.47E-09 
9.25E-11 
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Table A-2.2.16 Case 2. Without PFS, Actual Program .Factors: UMCDF SUBSISTENCE FARMER 
CONSUMPTION OF BEEF AND MILK: 
USING TIME-AVERAGED SO!L CONCENTRATIONS 

lnterceclion haclion of edible nortion, Ra-
Plant surtace loss coellicienl. kc= 

Time between rainlalls, I-rain"' 
lencLh ol olanl exoasure oer harvest. To= 

Yield or staruiino croll biomass, Yo"" 
Fraction orown on imoacted soil, F.:: 
Ouanti\v eaten bv beef caltle, ·Oob= 

Ouantitv soil eaten bv beel cattle, Qsb= 
Quantilv eaten tw dairv calUe, m-

Ouanli\V soil eaten bv dairv callle, Qsm= 
Oensil.,. or air, o,. 

Substances ol Potentlal Concern 

Antimonv 
Arsenic 
Barium 

Ben.Ilium 
bis 2-1::1hvlheicvl Phlhalate 

Cacknium 
Chromium 

2.4-0initiololuene 
2.6-0inilrotoluene 

Oi·n·OCl"'I Phlhalate 
GB 

HDIHT 
lead 

Me1cuN 
Nickel 
PCB 

Selenium 
Silver 

2.3.7.8-TCOD & Dioxin-Like SOPCs 
Tha.Aium 

vx 
Oi-n-bul I Phthalate 

Oiethvl Phthalale 
Manaanese 

4·Methvlonenol 
ROX 

2.4.6· Trinitrotoluene 
Vanadium 

Calculatlon ol beef concentration due to plant and Soll Ingestion 
CalcuJallon ol mllk concentration due to plant and soll lngosllon 

0.44 uniUess 
18 1/vr 
14 davs 

0.12 vrs 
0.2 kcDW/m2 

1 unitless 
8.8 ko DW/da' 
0.4 ko soiVda1 

13.2 ka OW/da~ 
0.4 ko soiVdav 

1200 alm3 

So Pdd Pwd 
Im""'"' (nlm2-vrl (nlm2-vrl 

3.40E-04 1.44E-06 1.SOE-07 
4.11E-04 1.75E-06 1.BOE-07 
7.84E-04 3.33E-06 3.47E-07 
8.83E-05 3.76E·07 3.80E·08 
2.88E-02 4.79E-06 4.95E-07 
1.96E.04 B.31E-07 8.62E-OB 
5.97E-04 2.52E-06 2.7SE·07 
t.72E-05 O.OOE+OO O.OOE+OO 
1.72E-05 O.OOE+OO O.OOE+OO 
6.64E.03 t.04E-06 t.14E-07 
1.67E-05 9.92E-16 1.0SE·16 
1.67E-03 2.57E-12 2.72E-13 
1.lOE-03 4.69E·06 4.89E-07 
6.00E.04 O.OOE-tOO O.OOE+OO 
7.65E-04 3.24E-06 3.4SE-07 
2.47E-06 O.OOE+OO O.OOE+OO 
2.84E.04 t.20E-06 126E-07 
3.t2E-04 1.32E-06 1.3BE-07 
t.93E-08 2.03E-tt 2.20E·12 
6.0SE-04 2.59E·06 2.59E-07 
1.67E-OS 3.12E·12 3.30E·13 
6.35E-03 9.86E·07 t.09E·07 
5.00E-03 7.98E-07 B.60E-OB 
8.16E.03 3.47E-05 3.55E·06 
1.02E-02 1.19E-t1 1.2BE·12 
1.72E-05 O.OOE+OO O.OOE+OO 
1.72£.()5 O.OOE+OO O.OOE+OO 
1.BSE-04 7.87E·07 8.06E·08 

A(bt!•I},. Conc1ntrallon In be.I 
A(milkj .. Connnlratlon In mUk 
Sc• Soll concenlr•llon •fltr lolll tlm• ptrlod of deposition 
Pd• Concentr.11Uon In pl.-nt due lo direct deposition 
Pv • Concentr.11Uon In plant due to alr-lo-pl•nl lr•n,ler 
Pd+ PY• Concentration In plant due lo dl111cl deposition and 1lr•to-pJ.11nl lr1nsrer 
Vr; • Concentntlon In air due lo dl111r;I •missions 
Bv •Air-to-Plant blolr1n'llH far;lor 
Ba(bul) "'BlotransJ.r laclor tor b11f 
Ba(mllkJ • Blolnn'll•r !actor 101 mHk 

Fw Pd Vo Bv 11n/nlJ Pv Pv+Pd 
(m""'"' (unlm3) (mnA-nVtu (mnll<nl Im""'"' 

0.2 1.59E-04 O.OOE+OO NA O.OOE+OO 1.59E-04 
0.2 1.93E--04 O.OOE-tOO NA 0.00E-tOO 1.93E-04 
0.6 3.83£-04 O.OOE+OO NA 0.00E+OO 3.83E-04 
0.6 4.31£.(15 O.OOE+OO NA 0.00E+OO 4.31E-05 
0.6 5.SOE-04 1.33E-04 5.11E+02 5.67£.05 6.06E-04 
no 9.54E-OS O.OOE+OO NA 0.00E+OO 9.54£-05 
0.6 2.9tE-04 O.OOE+OO NA 0.00E+OO 2.91E-04 
0.6 O.OOE-tOO B.27E-08 1.SOE+02 1.03E.08 1.03E-08 
0.6 O.OOE+OO 8.27E-OB t.30E+02 8.96E.09 8.96E.09 
0.6 1.20E-04 3.0SE-05 2.32E-t02 5.96E-06 1.26E-04 
0.6 1.14E·13 8.03E-08 2.90E+OO 1.94E·10 1.94E-tO 
0.6 2.9SE·10 8.03E·06 1.58E-Ot 1.0&E-09 1.35E--09 
0.6 5.39E-04 O.OOE-tOO NA 0.00E-tOO 5.39E-04 
0.6 O.OOE+OO 2.89E-06 2.30E-t04 5.53E.05 5.53E.05 
0.6 3.73E-04 O.OOE+OO NA 0.00E+OO 3.73E-04 
0.6 O.OOE-tOO 1.19E-08 1.72E-t03 1.71E.Q8 t.71E.08 
0.2 1.33E-04 O.OOE-tOO NA 0.00E+OO 1.33E-04 
0.6 1.52E-04 O.OOE+OO NA O.OOE-tOO 1.52E.Q4 
0.60 2.34E.Q9 6.97E·11 8.39E+04 4-.87E-09 7.21E-09 
0.6 2.97E-04 5.80E·15 NA O.OOE-tOO 2.97E-04 
0.6 3.58E·10 8.02E·08 2.26E+03 t.51E-07 t.51E-07 
0.6 t.14E.04 2.95E-OS 4.40E-t02 t.OBE--05 1.25E--04 
0.6 9.19E.QS 2.32E-05 4.48E-t02 (l.64E-06 1.0lE--04 
0.6 3.98£-03 O.OOE+OO NA O.OOE-tOO 3.98E-03 
0.6 1.37E-09 4.93E-OS 1.71E-t01 7.0lE-07 7.04E-07 
0.6 O.OOE+OO 8.27E-08 9.92E-02 8.84E-12 6.84E-12 
no 0.00E+OO a27E-OB 2.32E+02 ~.60E-08 t.60E-08 
0.6 9.03E-OS O.OOE-tOO NA Cl.OOE+OO 9.03E.Q5 

Ba(beel) A(beef) Ba(milk) A(mllk) 
(dauA:nl (m""'"' (dav/ko) Im""'"' 

tJJOE-03 1.54£-06 . 1.00E-04 2.24E-07 
2.00E-03 3.72£-06 6.00E-03 l.63E-05 
1.SOE-04 5.52E-07 3.SOE-04 .SSE-06 
1.00E·03 4.15E-07 9.00E-07 5.44E·10 

NA NA NA NA 
t.20E-01 1.10E-04 7.60E-03 .02E-05 
5.SOE-03 1.54E-05 1.SOE-03 6.11E-06 
2.50E·06 1.74E·11 7.90E-07 5.54E·12 
t.90E-06 1.32E·11 6. tOE-07 4.27E·12 

NA NA NA NA 
t.30E-07 a.67E-13 4.20E-08 2.!0E·13 
5.89E·07 3.93E·10 1.86E-07 1.24E·10 

NA NA NA NA 
8.00E-05 5.81E-08 4.00E-04 3.BBE-07 
6.00E-03 2.15E-05 1.00E-03 5.23E-06 
S.OOE-02 5.69E-08 1.60E-02 1.94E-08 
1.SOE-02 1.92E-05 4.00E-03 7.47E-06 
3.00E-03 .t.39E.06 2.00E·02 4.26E-05 
4.00E-02 2.!SE-09 7.00E-03 7.20E·10 
4.00E-02 1.14E-04 2.00E-03 8.33E-06 
2.45E-06 1.96E·11 7.76E-07 6.73E·12 

NA NA NA NA 
NA NA NA NA 

1.20E-01 4.&0E-03 2.00E-02 1.12r.-03 
2.19E-06 8.99£-09 6.92E-07 2.841::-09 
1.86E-07 1.28E·12 5.89E-08 4.05E·13 
t.26E-05 8..84E·11 3.98E·06 2.82E·11 
1.20E-Ot 1.04E-04 2.00E-02 2.53E-OS 
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Table A-2.2.17 Case 2. Without PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
INDIRECT EXPOSURES: Calculation of cancer risks 

Consumption rate of soil, CR(soil)= 
Fraction of soil impacted, F(soil)"'" 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, F(ag)"' 

Consumption rate of root veg, CR(bg)= 
Fraction of root veg impacted, F(bg)= 
Consumption rate of beef, CR(beef)= 

Fraction of beef impacted. F(beef}= 
Consumption rate of milk, CR(mllk)= 

Fraction of milk impacted, F(milk)= 
Exposure duration, ED= 

Exposure frequency, EF= 
Body weight, SW= 

Averaging time, AT: 

0.0001 kg/day 
1 unitless 

0.024 kg/day 
0.95 uniUess 

0.0063 kg/day 
0.95 uniUess 

0.1 kg/day 
0.44 unitless 
o.J kg/day 
0.4 unitless 
40 yr 

350 day/yr 
70 kg 
70 yr 

!(tot)= Total dally Intake or substance 
Sc "' Soll concentration after total time period of deposJUon 

!(soil) " Dally Intake of substance from soil 
Pd + Pv"' Concentrallon In pl<11nt 
l(ag) " Dally Intake of substam;;e from above ground vegetables 
Pr(bg)" Concentration In below ground plant parts due to root uptake 
l(bg)"' Dally Intake of substance from below ground vegelables 
A(beef) " Concentration In beef 
!(beef)"' Dally Intake of substance from beef 
A(mllk): Concentration In milk 
t(mUk)"' Daily Intake of substance from mllk 
CSF"' Carcinogenic slope factor 

Substances of Potential Concern Sc 
(mg/kg) 

l{sall) 
(mg/day) 

Pd+Pv 
(mg/kg) 

l{ag) 
(mg/day) 

Pr(bg) 
(mg/kg) 

l(bg) 
(mg/day) 

A( beef) 
(mg/kg) 

I{ beef) 
(mg/day) 

A( milk) 
(mg/kg) 

!(milk) l(tot) CSF 
(mglday) (mg/day) (per mg/kg-day) 

Antimony 

Arsenic 

Barium 

Beryllium 

bis {2-Ethylhexyl) Phthalate 

.Cadmium 
Chromium 

3AOE-04 

4.11E-04 

7.B4E-04 

8.83E-05 

3.40E-08 

4.11E-08 
7.84E-OB 

8.BJE-09 

2.BBE-02 . 2.8BE-06 

1.82E-06 

2.20E·06 

4 37E-06 

4.92E-07 

6.84E-06 

1.09E-06 

3 32E-06 

2.55E-09 

5.67E-11 

1.11E-11 

9A6E-13 

1.52E-11 

3.40E-13 

6.64E-14 

5.66E-15 

1.54E-06 

3.72E-06 

I 5.~2E-07 

j ~.15E-07 
1.64E-OB ~ 9.84E-11 ! NA 

4.14E-OB 

5.02E-08 

9.95E-08 

1.12E-08 

1.SSE-07 
2.48E-08 1.96E-11 . 1.17E-13·1 _1.1of:-04 

7.56E-08 .. 7A6E-11 . 4.46E-13 J 1.54E-05 

6.76E-08 . 2.24~:07. 2.68E-08 1.70E~7 

1.64E-07 : 1.63~-05 1.95E-06 2.21E-06 

2.43E-08 ~.BB~-06 2.2SE-07 4.28E-07 

1.82E-08 i _5.44E-10 6.~JE-11 3.83E-08 . 
NA , NA NA 3.0JE-06 i 

4.8SE-06·-r _1:.02§~~5 j _1_.22E~6. 6.11E-06. l 
6.77E-07 : 6.11E-06 : 7.33E-07 1.SSE-06 l 

2, 4-Dinitrotoluene 

2,_6-l;)initrotoluene 

01-n-octyl ~hlhalate 

1.96E-04 

5.S~E-04 

1.72E-05 

~.72E-05 

6.64E-03 

~.67E-05 

1.67E-03 

1..10E-03 

6.00E-04 

7.65E-04 

2A7E-06 

1.96E-08 

S.97E-08 

1.72E-09 

~.72E·09 

6.64E-07 

1.67E-09 

1.03E-10 · 2.JGE-12 1.BBE·OB 1.12E-10 l t.74E-11 
·1·· - . • .. 

7.66E-13 I 5.54E-12 6.6SE-13 1.83E-09 ! 
B.96E-11 

1.43E-06 

1.94E-12 

1.39E-11 

2.04E-12 

l.25E-08 
2.1BE-08 1.~~E-10 : 1.32E~11_ s.a1E-1J [ 4.2?E:.1..~ . l 5.12E-13 . 1:~5~~9 I.. 

GB 

HDIHT 
Lead 

Mercury 

Nickel 

PCB 

3.BOE-09 2.27E-11 I .t!A 
6.67E-13 

;· 3.93E_-10 

.; . _NA . 

. 4.43E-14 . 2A2E-07 

. 3.18E-13 7.99E-07 

1.45E-09 

4.78E-09 

NA 

NA ! NA ; NA 6.97E-07 l 

J.82e:14 !_"2:80E:13- '.:ii6E~_14:- 3~12e.09 1 · 
1~7~e~11 ~r-1·_24E~~.a ... i"°1.4se-.11 . ·j:_72e.01 _ i. 
.. NA 1 . Nf'... 1. .... N~- .. 2.51E-O.?. J 

' 1.67E-07 
' . . 

1.10E-07 • 6.15E-06 1.40E-07 NA 

. 5.53E-07 1.26E-08 i 6.00E-08 . 

. 7.65E-08 i 4.26E-06 , 9.7~E-08 
NA 

1.B7E-11 
NA_ 

1.12E-13 

. 5.81E-08 2.SSE-09 ' 3.88E-07 1' 4.66E-OB 1.22E-07 I 

2.47E-10 1.71E-10 3.89E-12 

2.B4E-04 2.84E-08 1.52E-06 3.46E-08 

6.0JE-10 .·3.61E-12 
l 2.1!J~-1:1S .. ·.9.48E-01. t·~s.2JE~O.s. _ ~'.28i~.:~i. 1.!5E-0s · 1 
I 5.69£;-0.8_ . 2.soe-os . j .1:.".~-o .. 8 1. 2.33E-~~ s:ose-0s I 

Selenium 

_silyer. 
2,3,7,B-TCDD & Dio~in-Like SOPCs 

Thallium 

3.12E-04 3.12E-08 I 1.73E-06 3.95E-08 

6.GOE-10 

1 3.89E-08 

1.93E-08 1.93E-12. i 7.54E-11 

vx 
6.0BE-04 ! 6.0BE-08 I 3.39E-O~ 
1.67E-05 : 1.67E-09 i 1.52E-09 

Di-n-butyl Ph~alate 6.JSE-03 

Dlethyl Phlhalale_ 5.00E-03 

Mangane~e B.16E-03 

4-Methylphenal 1.02E-02 

ROX 1.72E-05 

2,4,6-Trinitrotoluene 1.72E-05 

Vanadium 1.BSE-04 

6.JSE-07 i 1.41E-06 

5.00E-07 i 1.13E-06 
8.16E-D7 · 4.54E-05 

1.02E-06 7.0SE-09 

1.72E-09 : 6.84E-14 

1.72E-09 ' 1.GOE-10 

1.8SE-08 1.03E-06 

! 1.72E-12 

, 7.73E-08 

: 3.46E-11 . - -
i 3.21E-08. 
. 2.59E-08 

B.21E-t3 

! 1.64E-12 

1 1.03E-07 

j 3.57E-04 

J 3.12E-06 

j 1.04E-06 ; 1.77E-08 

~.61E-10 1.BOE-05 

1.56E-15 

3.65E-12 

2.JSE-08 

1.31E-OB 

3A7E-09 

9.25E-11 

3.9~E-12 

2.~~f;-10 

4.~~~-15 
9.84~-15 

6.15E-10 
,.2.~4E-06 

1.87E-Q~ 

I 
.... 92E-q5 .~.46~-07 . 7.47~-0.6 I 8.~GE:OJ'. ·I 1-~1E-O~. .. 
_4.~~~-.Q~ . ~-~~E-07 4.26E-05 5.~1E-06 I ~.38E-06. 

I .2 .. BSE-09 .. 1:2SE-~O. 7.20E-10 8.6SE-11 . : 2.15E-10 
! 1.14E-04 5.0JE-06 8.33E-06 9.99E-07 6.17E-06 

_1_.9~~::1 .··1- ·-·~~"-f ·-,~~12 ~-·~~,,- !:!~~~: 
NA NA _ ! NA .. NA 5.44~-07 

1.06E-10 I 4.GOE;-.03 .. 

1.08E-07 I B.99~-09 
7.85E-11 [ 1.2BE-12 

2.02E-04 !·_12E-~3 .J.34E-04 3.JSE-04 J 

j 3.96E-10 2.84E-09 3.41E-1D 1.13E-06 i 
, S.63E-14 4.0SE:-~3. 4.86E-14 1.80E-09 

! 2.08E-11 

5.54E-13 

i 8.84E-11 

: 1.04E-04 

3.89E-12 2.~2E-11 3.38E·12 1.75E-09 

! 4.59E-06 2.53E-05 3.04E-06 : 7.67E-06 i 

1.50E+OO 

4.30E+OO 

1:40E-02 

6.80E-01 

6.BOE-01 

9.SOE+OO 

7.70E+OO 

1.50E+05 

1.10E-01 

3.00E-02 

Cancer 
Risk 

2.59E·08 

1_.29E-09 
3.32E-10 

9.77E-12 
9.86E-12 

1.28E-08 

3,07E·10 

2.53E-07 

1.55E-12 
4.11E·13 

J Total cancer risk= JE-07 I 

-·-._;·.·· 
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Table A-2.2.18 Case 2. Without PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
INDIRECT EXPOSURES: Calculation of hazard quotients, and hazard Indices 

Consumption rate of soil, CR(soil)"' 
Fraction of soil impacled, F{soil)= 

Con sump lion rate of abv grd veg, CR(ag):: 
Fraclion of abv grd veg impacted, F(ag)"' 

Consumption rate of rool veg, CR{bg)= 
Fraction of rool veg impacted, f(bg)= 
corlsumption rate of beef, CR(beef)= 

Fraclion of beef Impacted, F(beef)= 
Consumption rate of milk, CR(milk)= 

Fraction of milk impacted, F(milk)"' 
Body weight, BW= 

Substances of Potential Concern 

Antimony 

Arsenic 

Barium 

Beryllium 

bis (2-Elhylhexyl) Phthalate 

Cadmium 

Chromium 

2,4-0inilrotoluene 

2,6-0inllrololuene 

01-n-octyl Phlhalale 

GB 

HOn~T 

Lead 

Mercury 

Nickel 

PCB 
Selenium 

Silver 

2,3,7.B-TCOO & Dioxin-Like SOPCs 

Thallium 

.VX 
pi-n-bulyl Phlhalale 

Diethyl Phlhalale 

Manganese 

4-Melhylphenol 

ROX 
2,4,6-Trinllrololuene 

0.0001 kg/day 
1 uniUess 

0.024 kg/day 
0.95 uniUess 

0.0063 kg/day 
0.95 unilless 

0.1 kg/day 
0.44 uniUess 
0.3 kg/day 
0.4 unllless 
70 kg 

Sc 
(mo/kg) 

!(soil) 
(mg/day) 

Pd+Pv 
(mg/kg) 

3.40E-04 

4.11E-04 
7.84E-04 

3.40E-08 1.82E-06 
4.11E...08 2.20E-06 

7.84E-08 , 4.37E-06 

8.83E-05 : 8.8JE...09 : 4.92E·07 
2.88E-02 2.88E...06 6.84E·06 

1.96E-04 

5.97E-04 
1.72E-05 

1.96E...08 

5.97E-08 
1.72E--09 

1.09E-06 
332E-06 

1.0JE-10 

1.72E·05 . 1.72E--09 . 8.96E-11 

6.64E-03 6.64E-07 ; 1 AJE-06 
1.67E-05 

1.67E-OJ 

1.67E--09 

1.67E-07 

1.94E-12 

1.39E-11 

1.10E-03 1.10E-07 : 6.15E-06 
6.00E-04 · 6.00E-08 · S.SJE-07 

7.65E-04 7.65E--08 4.26f-06 

2.47E-06 2.47E-10 . 1.71E-10 
2.84E-04 2.84E--08 1.52E-06 
3.12E..Q4 3.12E--08 : 1.73E-06 

ljlol)"' Toi.al daily htlake of $Ub$l.ance 
Sc• Soll concentr.r.lion alter total Ume period of deposllion 
l(soU) "Daily in I.ah of subslanc• lrom soil 
Pd+ Pv •Concentration In plant 
l!ag) • D.1ily Jnlake ot subsl>lnn from .1bove ground vegel.1bles 
Pr(bg) • Concenlr.1llon In below ground plant p.1ns due to rool uptake 
l(bg) • 0.1ily inl>lke ol subst.1nc• from below ground vegehblu 
A{btitl} • Concentra.tion In beef 
l(beef)"' D.1ily int.Ike of substance from beef 
A( milk)• Coru::en1111tion In milk 
llmilk) .. Daily lnl.1ke of subslilnce from milk 
RIO• Ref1r.nc• dose 
HI " Huard Index 

l(ag) 
lmgfday) 

Pr(bg) 
(mg/kg) 

l(bg) 
(mglday) 

A(beef) 
(mg/kg) 

l(bee() 
(mgfday) 

A( milk) 
(mg/kg) 

l{mllk) l(tol) RID Hazard 
(mglday) (mg/day) (mg/kg-day)· Index 

LTver 

1.52E-11 
3.40f-13 

6.64E·14 
5.66E-15 

1.54E-06 
3.72E-06 

5.52E-07 

4.15E-07 

6,76E-ID8 2.24E;-07. ! 2.68E-08 

1.64E-ID7.: 1.63E-05 l 1.95E-06 
1.70E-07 ; 4.00E-04 1 
2.21E-06 3.00E-04 ! 

' ' 1 7.00E-02 i 2.43E-tll8 · 1.88E-06 2.25F-ll7 4.28E-07 

4.14E-OI 

5.02E-08 

9.95E-08 
1.12E-OI 

1.56E-07 
2.48E·08 

7.56E-08 
2.36E·12 

2.04E-12 

J.25E·08 
.(.43E·t4 

3.18E·13 
1.40E-07 

1.26E-OI 
9.71E-OI 

1 3.19f·12 

2.55E-09 

5.67E-11 

1.11E-11 
9.46E-13 
1.64E..Q8 

1.96E-11 

7 46E-11 
1 88E-08 

2.18E-08 

3.80E-09 

9.84E-11 
1.17E-13 

' 1.82E-ID8 5.44E-10 6.53E-11 : 3.83E-08 I S.OOE-03 i 
NA NA NA NA 3.0JE..06 I 2.00E-02 : 2.08E-06 

1.10E·04 .(.85E-Q6 t.02E..Q5 1.22E-06 ·&.11E-0~ : 1_.00E-03 l 

3.46E-08 

3.95E-OI 

4.46E·1l 

1.12E-10 
1.30E·10 

2.27E-11 

1.54E-05 .. &.77E-07 6.1~E-05 i 7.3JE..07 1.55E..06 '15.00E-O;J. '1 

1.74E-11 : 7.66E-13. 5.54E-12 . 6.65E-13 . 1.BJE-09 i 2.00E-~3 I 
1.32E-11 ; 5.81E-13 4.27E·12 , 5.12E-13 ~.15~-09. ; 1.00E-03 , 

2.42E-07 : 1.45E-09 

7.99E·07 4.7BE-09 

NA I NA NA I NA 6.97E-07 • 2.00E-02 ! 4.77E-07 

8.67E-13 ~ J.12E-14 2.60. E-13 .. 3.36E·14 : 3.1.2E·09.. 4.30E-05

1

1 
3.93E-10 I 1.73E·11 : 1.24E-10 '1.49E-11 ;.J.72E~~· 

NA 

NA 
NA NA I NA . l ~A. I NA .. ; 2.~~.E.-07 
NA 5.81E-06 . 2.56E-ID9 I 3.88E-07 . 4.66E..Q8 1.22E-07 I 1.00E-04 

1.12e-13 2.1se-os j s.4aE~7 :. s.23e.-oa. j"s.2~~.or· L1:?5~..o& J.2.0oe-02_ i ·1.20E-06 

Hazard 
Index 
·;11euro 

1.26E-08 

2.54E-08 

9.93E-07 

l 1.67E-05 

Hazard 
Quotient 

GE-06 
1E-04 
8E-08 
1E-07 
2E-06 
8E-05 
4E-06 
1E-08 
JE-08 
5E-07 
1E-06 

2E-05 
1E-D6 

si;-os 
1E-05 

1.93E..Q8 ! 1·93E-12 : 7.54E-11 1.72E-12 

3.61E-12 5.69E-08 2.50E-09 ! 1.94E-OS l 2.3~E-09. I 5.09~..09 I I 
3.95E-12 1.9?E-05 : 8.46E-07 , 7,47E-~. :.8.9&;-01 .. :J.8. ~~~6 '15.q_DE~~ -j 
2.33E-10 .! 4.39E~ i 1.93E:O! I 4.26E~5 15.11~~6 . .t 5.38E..06 ~-OQE:03. . 

4.92E·1~ .. 2.85~..Q9 11.2.se-10 .i 1.~oE-10 1 a.ss:e-1.~ .I ~.1~e-10 I _ .... L. 
6.0BE-04 
1.67E-05 

6.JSE-03 

5.00E-03 
8.16E-03 

1.02E-02 
1.72E-05 

1.72E-05 

6.0BE-08 . 3.39E-06 . 7.73E-08 

1.67E-09 : _1.52E-09 i 3.46E-11 

6.35E-07 i 1.41E-06 ! 3.21E-08 
5.00E-0_7 1.13E-06 . 2.59E-08 

8.16E-07 . 4.54E-05 

1.02E-06 ! 7.0SE-09 
' 1.72E-09 . 6.84E-14 

1.72E-09 1.60E-10 

1.04E-06 

1.61E-10 

1.56E·15 

3.65E·12 

9.84E·15 j 1.14E-04. j 5.0JE;-06 ; SJ~E-06_ l 9.99~-07 i 6.17E-06 18.00E..QS j 1.06E-03 1E-03 

6.15E-10 : 1.96~-11. i 8.62E-1.3. j 6.73E:12 -~ 8.07E-13. : 2.~~E..09. 4 ~OE-05 . 7.39E..Q7 7E;-0. 7 .. 
2.14E-O~ ! . NA NA .... 1 NA I NA_ -j 2.81E...06 .i 100E-01 "4E-07 
1.87E...08 NA , NA [ NA NA 5.44E...07 1 s OOE-01 9E-09 

·~·~-!~~Ji~·~-1~~~·~ '=~~ 
1.08E..07 : 8.99E-09 i 3.~6E·10 ; 2.84E-09 !.3.41E-10 ... 1.13E-06 _ J.5.00E~3- l I 3.11E-06. 3E-06 

7.85E-11 . t.28~-12 : 5~63E-14 .J 4.~-?E.~13. i.4.86E:14: .•. 1.~0E-~19 .. i 3.t;>OE..Q3 l . . BE-:09 

I Vanadium I 1.85E-04 1.85E...08 1.03E-06 2.35E-08 

1 B7E-11 
6.0JE-10 

6.60E-10 
3.89E-08 

8.21~-13 

t.64E-12 

1.03E-07 

3.57E-04 

3.12E-06 

1 77E-08 

1.BOE-05 

1.31E-08 

3.47E..Q9 

9.25E·11 

2.0BE-11 8.84E-11 • 3.89E-12 2.82E-.11 i.3:3BE-12 ~ 1.75E-09 i 5.00E-04 : 4.BOE..QB SE-08 

5.54E-'13 1.04E-04 ; 4.59E..06 : 2.53E-05 I J.04E-06 .: !-6!E-06 L~·OOE..Q3 2E-05 

I HI= 0.0011 0.0001 I 0.001 



Table A-2.2.19 Case 2. Without PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
DIRECT INHALATION EXPOSURES: 

s~1"'""""" S~••"t.ftco """'~ o;JolMI -··-· ~'""" '"·-~· ....... : n"-a1onrae. m, r 
E~ sum <Nrahon. ED r 3.2 3,2 .2 3.2 

!,BWk 70 7 70 15 
l suratim•. hrl<la 2<4 cw.c_.,.,..,., .. .., 

Ufll I . EF d 350 1011 •II•-• o. .. 
time. da 2 550 111."-<1-• 
lime. L d.i 168 

Subs!•~ .. ol Po~1ntl1J Conc•m ""''"'""' c.,.. .... ~. ·-- ·-· .. ~ ... - ·-c ......... - )lt.Oo.11 ....... '" "" •• --· . '• ·- ' ·- ' • ·-T•lre COO 2.59E·11 3.24E·16 1.16E+05 3,7Sli!·11 
Pen!a COO 6.90E·11 l.IME·tli S.SOE<-04 S.01E·11 
Hua COO 2.02e-10 2,S3E·15 1.1ee...o.t 2.93E·11 

ta coo 4.006·10 S.OCE·15 1.111E+03 5.SOE·12 
Oo;ta COO 2.966·10 3.70E·1S 1.16E+-02 4.:JOE·13 
T11tra COF 4.71E-!1 5.89E·16 1.16E+<U &.ME·12 
PanlaCDF 1.72E·10 2.16E·15 5,llOE+04 1.25E-10 
lie"8 COF 3.24E·10 4,061!·15 1.16E+-O<I 4.11E·11 

t• coF 2.s1e-10 3.271MS 1.16E+OJ 3.791;:.12 
O<:!a CDF 1 41E·10 t.76E·15 1.16E+02 2.IME·13 

2 3,7.8·TC00 TEC 2.11e.10 :Z.&4E·1S t.SOE+05 3.96E·l0 
Mtomonv 9.61 E·06 t.20E•tO 
Arsen;e 1 1se.os 1 . .(SE·10 5.00E+OT 7.2.(E-09 

"'~ 2.23E·05 2.79E·t0 1 . .(SE-OJ 4.21E-06 

"~~ 2 43E·06 3,0SE·11 a.~OE+OO :Z.SliE.10 

"~ 2.14"-04 2.&llE-09 5.ME·03 t.otE45 
cadmlUm s 53E·06 6,93E·11 6.30E+OO 4.37E·10 

"'~""' L77E·05 2.21E·10 4.10E+01 9.oaE-09 

"""'' 5 10E·06 t.39E•11 

' t .40E-05 t.76E·10 

Lead 3.1.(E·OS 3.93E·10 

ManiJaM•• 2.27E·o.t 2.llSE-09 1 . .olOE!-05 •.• 51!...03 
Men:urv 2.89E·06 3.&2E·11 B.ISOE-05 9.2!1E-06 
Nickel 2 22"'·05 2.7BE·10 8.40E-OI 2.33E·10 .... NO 1 23E·04 t.54E-09 - a_09E·06 1.01E·to 

Silver a 85E·06 1.t1E·10 

""""" l.66E·05 :Z.<ll!E·10 

"' 3 S:>E·OS •. 411!•10 

Vanadium 5.17E·06 t . .(7E·11 

·~ 
1."6E-0.( 1,11:1E-&.1 

Ac1tone T.21E·02 1.SlE-07 -·- 3 BSE·04 .(,Ul!.()9 2.ooe-02 1.40E·10 
BromOdJChlorome111ane 1.1BE·OS t.caE·11 

BromoJorm 6.32E·06 7.92E•11 3 BSE-03 3.0SE·13 

2·BUlal'IOr.I! 6.94E-05 B.UE·10 2.90E·01 6.56E·08 
Carbon O.&unld" 6.81E·06 1.531!·11 2.90E·03 S.4JE.07 

carbon Te1radllorld• 7.5BE·06 !J.OE·11 s.xie.oz 5.03E·12 

Cl'llo•obotnl- 1.S6E·06 1.95E·11 5.SOE-03 7.36E-OS 
Chloroform 2 37E·05 2.97E·10 9.10E·02 2 • .(1E·11 

Chloromelhane 1 44E·04 1.SOE.Q9 6.:lOE-03 1.13E·11 
O.broniocllloromG1hane l 31E·""' 1.UE·t1 

1.1.Dlci'r1o1001~ane 1 10E·06 1.311!·11 1.4SE+OO 2.0lll!·10 
1.2·D><:hlo-1~an. 5 44E·05 1.81E·10 3.80E-<l:I l.92E-06 

CIS•1,3·Dlci'rlor 4 ?OE·OS S.89E·10 1.30E-01 7.66E·11 5.AnE-03 ,_,,...,. 
trans· 1.3·0.Cnlo~r M 1. 10E·06 1.371!·11 1.:lOE-01 t.79E·12 5,70E·03 S.28E-08 

Elh.Ob9roz- 2 OSE·06 :Z.S6E·11 2.00E·01 t.13E-09 

2·Hoxanon• 1 49E·OS 1.87E·11 

M<1lhW.na Chlorlda 1 48E·03 1.ISE-ot 1. 70E-03 3.1SE·11 e.1os:-01 4.66f-07 

•·Malhvl·2· "~ 1 63E·06 2.!ME·11 2.30E-01 1.94E-&.:i 

'M~ 2 22E·05 2.78E•10 8.70E·01 &.!ME--09 

1.1.2.2.Te1raehloroe1hana I. 18E·06 1.41E·11 2.ooe-01 2.96E·12 
T<1lradl10roal"""9 1.33E·06 1.66E·11 

'°"""" 9.60E·04 1.0llE-Oa 1.10E-Ol 2.14E-06 

1, 1, t-Tri<:Noroe!hane 1 oee.os 1,351!·10 

Vin'" Acalata 1.93E·07 2.2!1E·12 5.70E-02 s.aoe.10 

VinVI Chloridl! 2.76E·OS 3.4SE·11 3.00E-01 1.IME·11 

X""'MS 2 79E·06 3.49E·t1 

&nzooc Acid 3.51E·04 4.40E·09 

"'" 
.. ..,,. s.e4E·04 7.32E.Q9 

"'"" ?111hal•1• 2 87E·OS 3.59E·10 

Olmelh P11thalat<1 1.20E·04 1.SOEoO! 

Ol·n-bul ~ Ph!hala!a 3.65E-05 4.57E·10 
, __ 

f>li!halllle 3.82E·05 4.7SE·10 

tiq 2·E!hvrl'Ht XVll•Pl1!hala1• 1.6SE·04 2.06E·09 

2•M<i1h "" !.23E-04 1.54E·09 

3·M•!h "" 7 11E·05 S,901!·10 

4·Mllh 4 93E·05 S.UE·10 

Naonrna~ 2.37E·05 2.97E·10 

GS 8 03E·08 t.01E·12 B.67E-07 2.54E-05 

""'"' B.03E·06 1.D1E·10 g,SOE+OO 1.sse.10 2.90E-05 7.SIE--05 

" 8.03E·08 1.01E·12 8.67E-07 2.s.te..os 

"'•~ 2.SOE·03 3.51E·llll 

" n Chlol1d• B 75E·02 1.101!-06 5.80E-03 4.13E-03 

M""""" 4 S8E·02 5.73E·07 

N~.....,1-nne 9 03E·06 1.13E·10 

PCS 1.19E·08 1.0E·13 
Par1icul.al• 1 75E·02 2.191!-07 

2,4.CJjMrololueo• 8.27E·08 1ME·12 

2.6·Dlnll•ot~"""' 8 27E·08 1.IME·12 

2.4.t!·Tnn~rotoi"""' 8.27E·08 1.04E·12 

"' 6 27E·08 1.04E•12 

""' a.27E·06 1.04E·12 

2E·08 Total HI" 0.01 
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Table A·2.2.20 Case 2. Without PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 

Risk Hl•L.iver Ht·Neuro HQ Ri9;k-lnh. Hl•lnh. 
UMCOF UMCOF UMCOF UMCDF UMCDF 

Indirect lnhal1Uon 
Anlimoo11 5.62E·06 Tetra COO 3.76E·11 
Arsenic 2.59E·OB 1.01E·04 Penta COD 5.01E·l1 
Barium B.37E-08 HexaCOO 2.93E·11 

BefVllium 1.29E·09 1.05E-07 Hema COO 5. ·12 
bis 12·Etrwlhe Phthalate 3.32E-10 2.08E-06 2.06E·06 oc1acoo 4.30E-13 

Cadmium 8.37E-OS Tetra COF 6.84E·12 
Chromium 4.23E-06 Pltl'llaCOF 1.25E-t0 

2,4-0!nilrotoluemt 9.77E·12 t.26E-08 1.26E-08 Hexa COF 4.71E·11 
2,6-Dllilrctoluene 9.86E·12 2.54E-08 2.54E-08 H aCOF 3.79E·12 

Oi-n Phthalate 4.nE-07 4.ITE-07 Octa COF 2.04E·13 
GB 9.93E-07 9.93E-07 2,3 7,8-TCOO TEQ 3.96E-10 

HO/HT 1.2BE-08 Antimonv 
Load Arsenic 7.24E-09 

Mercurv 1.87E-OS 1.B7E·OS Barium 4.21E-o6 
Nlckel t.20E-06 BeMll\Jm 2.56E·10 
PCB 3.07E·10 Bo'°" 1.0tE-05 

Selenium 4.95E-06 Cadmium 4.37E·10 
Silver 1.47E·05 Chromium 9.08E-09 

2,3,7,8-TCOO&Olhers 2.53E-07 COO.I 
Thallium 1.0SE-03 1.06E-03 ' vx 7.39E-07 7.39E-07 Lead 

Oi-n-bvM Ph1halate 3.84E-07 Manoanese 4.45E-03 
Oiethvt Phthalate 9.32E-09 Mercu"' 9.20E-06 

Mannanese 3.31E-05 3.31E·05 Nickel 2.33E-10 
4-Meth I henol 3.11E-06 3.11E-06 Phosonorus 

ROX 1.SSE-12 8,21E·09 Selen1vm 
2,4,6-Tnnitrotoluene 4.11E·13 4.80E·08 4.60E·08 Silver 

Vanaciium 1.SOE-05 The.Ilium 
no 

Vanadium 
Zi~ 

Acetone 
Benzene 1.40E·10 

BromodiChloromethane 
BromolGrm 3.0SE-13 
2-Butanone 6.56E--08 

Carbon Disulfide 6.43E-07 
Caroon Tetrachloride 5.03E-12 

Chlorobenzene 7.36E-08 
Chlorolorm 2.41E·11 

Chl01omett1ane 1.13E·11 
Oibromoch!oromethane . 

1.1-0lcnloroethane 2.oae-10 
1.2·0ichloroorooane 3.92E·06 

eis· 1, 3-0lcl'llot.....,ro""'ne 7.66E·11 2.22E-06 
trans-1.3-0ichlor""ro • 1.79E-12 5.28E-03 

Ethvtbenzene 1.93E-09 
2-Hexanone 

Methvteoe Chloride 3.15E·11 4.66E-07 
4-Methvl-2- tanone 

Stvrene 6.98E·09 
1.1.2.2-T etrachlotoethane 2.96E-12 

Tetracnloroethene 
Toluene 2.14E·06 

1.1.1-Tncnloroethane 
Vinvt Acetate 8.80E·10 
Vinvl Chloride 1.04E·11 

xv1enes 
BenZOIC Acid 

Benn Alcohol 
Oiethvt Ph1halate 

Oimeth1 Phthalale 
01-n-but~ Phthalate 
01-n-oct Phtha!ate 

bisf2-EthV1he ·Phthalate 
2-Meth phenol 
3-Meth "'"' 4-Meth1 Phenol 

Naohtha!ene 
GB 2.54E-05 

HO/Ht 9.SSE-10 7.58E-05 
vx 2.54E-05 

Chlorine 
HVdrooen ChforiOe 4. 13E-03 

r""en Fluoride 
Nitr""l""erine 

PCB 
Panicu!ates 

2.4-0lmtrotofuene 
2,6-0imtrototuene 

2,4,6-Trinitrotoluene 

ROX 
HMX 

1 otal 2.94E-07 1.06E-03 5.46E-05 1.89E-08 8.74E--OJ 

Grand Total 3E-07 0.001 0.000 2E--08 0.009 

~ 
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TableA-2.2.21 Case 2. Without PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
CONCENTRATIONS AND DEPOSITIONS: Calculated deposlllons and concentrations lor Indirect exposure pathways 

Substances of Potential Concern Particulate Ory Particulate Wet Vapor Vapor Toxlclly 2,3,7 ,6-TCDO 2,3,7.8-TCDD 
Deposition Deposition Wet Deposition Concentration Equlvalency Toxicity Equivalents To1dclly Equivalents 

Pdd Pwd Vwd Vo Fa cl or Pdd Pwd 
'-'m21/vr fnlm2Vvr 1- 1m2\Jvr lua/mJ) fua/m31 1n1m21 

Tetra COD 1.92E-14 4.03E-14 B.41E-14 9.29E-13 1.000 1.92E-14 4.0JE-14 
Penta COD 8.96E-14 1.77E-13 1.07E-13 1.27E-12 0.500 4.48E-14 8.85E·14 
Hexa COD 3.53E·13 6.48E·13 8.40E-14 1.11E·12 0.100 3.53E-14 6.4BE·14 
HentaCDD 7.52E-13 1.35E-12 4.74E·14 6.45E-13 0.010 7.52E·15 1.35E-14 
Octa COD 5.47E-13 1.03E·12 3.53E-16 4.52E-15 0.001 5.47E-16 1.03E·15 
Tetra COF 2.52E-14 4.56E·14 1.93E·13 2.58E-12 0.100 2.52E·15 4.56E-15 
Penta CDF 1.83E·13 3.40E-13 4.24E·13 5.51E·12 0.500 9.17E-14 1.70E-13 
Hexa CDF 5.46E-13 9.92E·13 2.11E·13 2.82E-12 0.100 5.46E-14 9.92E-14 
Heota CDF 4.69E-13 8.67E-13 6.22E-14 6.12E-13 0.010 4.69E-l5 8.67E-t5 
Octa COF 2.4BE·13 4.94E·13 1.69E-15 2.01E-14 0.001 2.48E·16 4.94E-16 

Total - 2.61E·13 4.91E-13 
Antimony 1.66E-08 3.40E-08 O.OOE+OO 0.00E+OO 
Arsenic 1.97E-08 4.10E·08 O.OOE+OO O.OOE+OO 
Barium 3.BBE-08 7.66E·OB O.OOE+OO 0.00E+OO 

Bel'IUium 4.0lE-09 B.69E-09 0.00E+OO O.OOE+OO 
bis t2-E1hvlheYVtt Phthalale S.46E·OB 1.t2E·07 7.6BE·07 B.70E-06 

Cadmium 9.57E·09 1.95E-os O.OOE+OO 0.00E+OO 
Chromium 3.31E·OB 6.13E·OB O.OOE+OO O.OOE+OO 

2, 4-0initrotoluene 0.00E+OO O.OOE+OO 4.B2E·10 4.BOE-09 

2,6-0initrotoluene 0.00E+OO O.OOE+oo 4.B2E-10 4.BOE-09 
Di-n-octvl Phthalate 1.40E-OB 2.54E-06 1.75E·07 2.35E-06 

GB 1.21E·17 2.37E-17 4.61E-10 ·s.sgE..og-
. ··--

HD/HT 3.13E-14 6.12E·14 4.61E-06 5.59E-07 
lead 5.48E·06 1.11 E-07 O.OOE+OO 0.00E+OO 

Mercurv 0.00E+OO O.OOE+OO 1.67E·OB 1.7BE-07 
Nickel 3.99E-08 7.75E·08 O.OOE+OO O.OOE+OO 

Total PCBs 0.00E+OO O.OOE+oo 6.93E·11 6.90E-10 

Selenium 1.42E·OB 2.BSE-08 0.00E+OO O.OOE+OO 

Silver 1.54E-OB 3.12E·08 O.OOE+OO 0.00E+OO 

2,3.7.B·TCOO & Dioxin-Like SOPCs 2.61E·13 4.91E·13 3.99E·13 4.99E-12 
Thallium 2.67E·06 5.95E·08 3.38E-17 3.42E-16 

vx 3.80E·14 7.44E-14 4.61E-10 5.59E-09 COD= Chlorinated dlbenzo-p-dloxln 
Di-n-bulvl Phlhalate 1.35E·08 2.43E-06 1.67E-07 2.27E-06 COF.:: Chlorlnated dlbenzo-p-furan 

Oiethvl Phlhalate 1.02E-06 1.93E·OB 1.32E·07 1.68E-06 
Mannanese 3.82E·D7 B.OSE-07 O.OOf.tOO O.OOE+OO -

4-Methvlohenol 1.51E·13 2.67E·13 2.62E-07 3.56E-06 
ROX O.OOE+OO O.OOE+oo 4.62E-10 4.BOE-09 

2.4.6-Trinitrotoluene O.OOE+OO O.OOE+OO 4.82E-10 4.BOE-09 
Vanadium 8.73E·09 1.B4E-08 0.00E+OO O.OOE+OO 

2,3,7,8-TCDD 2,3,7,8-TCDD 
Toxicity Equlvalents Toxlclly Equivalents 

Vwd Ve 
•-•m21 1unlm3l 

B.41E·14 9.29E-13 
5.33E-14 6.37E·13 
8.40E·15 1.11E·13 
4.74E·16 6.45E-15 
3.53E-19 4.52E-1B 
1.93E-14 2.5BE·13 
2.12E-13 2.76E-12 
2.ltE-14 2.82E-13 
6.22E-16 B.12E-15 
1.69E-1B 2.0lE-17 
3.99E·13 4.99E-12 

·'""'i"~~~ -~-=--·:-: 
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Table A-2.2.22 Case 2. Without PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 

SOIL INGESTION: Calculation of soil concentration due to deposition 

. Soil mixing depth, Z= 
Soil bulk density, BD= 

Total deposition time period. Tc= 
Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

· 2.4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di-n-octyl Phthalate . 
GB 

HD/HT 
Lead 

Mercury_ 
Nickel -- - . 

. fotai PCBs 
Selenium 

Silver·· 

2,3, 7.8:fci5o & Dioxin-Like sores 
· Thallium · 

vx 
Di-n-butyl Phthalate . 

Diethyl Phthalate 
Manganese 

4-Methylphenol . . . 
RDX 

2,4,6-Trinitroioluene 
- Vanadium 

1 cm 
1.5 g/cm3 
3.2 yrs 

Sc= Soil concentration after total time period of deposition 
Ds = Deposition term 

3 emfs 
Pdd ;:; Yearly dlry deposition from particle phase 
Pwd =Yearly wet deposition from particle phase 
Vwd = Yearly wet deposition from vapor phase 
Ve= Vapor phase air concentration 

Pdd Pwd Vwd Ve Ds Sc 

(g/m2-yr) (g/m2-yr) (g/m2-yr) (µg/m3) (1/yr) (mg/kg) 

1.66E-08 3.40E-08 O.OOE+OO O.OOE+OO 3.37E-06 1.0SE-05 - ··-- .. -~ - .. 
1.97E-08 4.10E-08 O.OOE+OO O.OOE+OO 4.0SE-06 1.29E-05 
3.BBE-08 7.86E-08 O.OOE+OO O.OOE+OO '. 7.83E-06 2.51E-05 
4.01E-09 8.69E-09 0.00E+OO : O.OOE+OO : 8.47E-07 

·--- --·-
2.71E-06 

5.46E-08 1.12E-07 7.68E-07 . 8.70E-06 :. 6.11E-04 1.95E-03 
9.57E-09 1.95E-08 O.OOE+OO O.OOE+OO : 1.94E-06 s:21e-06 
3.31E-08 6.13E-08 O.OOE+OO : O.OOE+OO j 6.29E-06 

.... ------
2.01E-05 

O.OOE+OO O.OOE+OO 4.82E-10 . 4.BOE-09 ; 3.35E-07 · · ·- ·1.07i:-0s 
. --· -- -- -

O.OOE+OO O.OOE+OO : 4.82E-10 ; 4.80E-09 ; 3.35E-07 1.07E-06 
1.40E-08 : 2.54E-08 1 1.75E-07 ! 2.35E-06 i 1.62E-04 · · s::zoe-04 
1.21E-17 : 2.37E-17 . 4.61E-10 , 5.59E-09 t 3._83E-_07 . ---1.iJE-06· 

3.13E-14 . 6.12E-14 4.61E-08 5.59E-07 . 3.83E-05 · .. · -~1 ::z3e:o4 
5.4BE-08 '1.11E-07 . 0.00E+Oci . O.OOE+OO I {10E-OS 

···------- -·-·· -
3.53E-05 

O.OOE+OO : O.OOE+OO : 1.67E-08 : 1.78E-07 , 1.23E'0S . ··-···· 3.9SE-05 .. 

3.99E-OB : 7.75E-08 ; O.OOE+O_O ; o:O:ci~+oo _ i:ti3E-OS. 
--·-----·· ··--·-

2.51E-05 --·-----------···· --
0.00E+OO ;O.OOE+OO : 6.93E-11 . 6.90E-10 i 4.82E-08 1.54E-07 - ----·-------- --- . ' 
1.42E-08 . 2.85E-08 · O.OOE+OO O.OOE+OO I 2.85E-06 9.11E-06 • • . • •. 1-- ··-. --· 9.95E..06 ..... 1.54E-08 . 3.12E-08 O.OOE+OO . O.OOE+OO i 3.11E-06 
2.61E-13 : 4.91E-13 : 3.99E-13 ; 4.99E:-12 [ 3.91E-10_ ----'L25i::o9 ...•. 

-- -· --·-·- ...... - ·-· .. -· 
2.67E-08_ . 5.95E-08 . 3.38E-17 . 3.4;!1::-16. J .5.74_E-O~ 1.84E-05 -- - ---- - ·-····· -
3.BOE-14 .. 7.44E-14_ . 4.61E-10 . 5.59E-09 i .3.8_3E-07 1.23E-06 -- ···---·-- - -
1.35E-08 . 2.43E-08 ; 1.67E-07 , 2.271::-.06 i .1.57E-04_ 5.02E-04 
1.02E-08 . 1.93E-08 I 1.32E-07 . 1.68E-06 I 1.17E-04 · - ---· 3~74e:o4 

3.82E-07 . il.OBE-07 • O.OOE+OO . o.ociE+oo . i .94E-05 .... ·-·2.S4E-04 

1.51E-13 
... 

2.87E-13 
. - ... .. -

·· · ··1.7'9e:o4 2.82E-07 3.56E-06 i 2.44E-04 . ···-· ·-. -... 
O.OOE+OO O.OOE+OO 4.82E-10 4.BOE-09 3.35E-07 1.07E-06 
O.OOE+Oo' . O.OOE+OO ; 4.82E-10 4.BOE-09 ' 3.35E-Oi . . - ·Lli7i:~os 

8.73E-09 ' 1.84E-OB O.OOE+OO O.OOE+OO . 1.il1E-06 
-·-· -·- .. - -

5.78E-06 

~. 
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Table A-2.2.23 Case 2. Without PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 

CONSUMPTION OF ABOVE-GROUND VEGETABLES: 
Calculation of above-ground vegetable concentration due to direct deposition 
Calculation of above-ground vegetable concentration due to air-to-plant transfer 

0.04 unitless 
18 1/yr 

Pd= Concentration in plant due to direct deposition 
Pv =Concentration in plant due to air-to-plant transfer 

Interception fraction of edible portion, Rp= 
Plant surface loss coefficient, kp= 

Time between rainfalls, I-rain= 
Length of plant exposure per harvest, Tp= 

Standing crop biomass, Yp= 
Density of air, p= 

Above ground veg. correction factor, VGab= 

14 days 
0.16 yrs 

Pd+ Pv = Concentration in plant due to direct deposition and air-to-plant transfer 
Fw =Fraction of wet deposition of parti~les that adheres to plant 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-Dinitrotoluene 
2,6-Dinitrotofuerie . 

Di-n-octyl Phthalate 
GB 

HD/HT 
Lead 

Mercury 
Nickel 

Total PCBs 
Selenium 

Silver 
2,3,7,8-TCbD & Dioxin-Like SOPCs 

Thallium 
vX 

Di-n-butyl Phihalate 
Diethyl Phthalate 

Manganese 
4-Methylphenol 

ROX 
2,4,6-Trinitrotoluene 

Vanadium 

1.7 kg DW/m2 
1200 g/m3 
0.01 unitless 

Pdd Pwd 
(q/m2-vr) (q/m2-vr) 

1.66E-OB 3.40E-08 
1.97E-08 4.10E-08 
3.88E-08 7.86E-08 
4.01E-09 8.69E-09 
5.46E-08 1.12E-07 
9.57E-09 1.95E-08 
3.31E-08 6.13E-OB 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.40E-08 2.54E-08 
1.21E-17 2.37E-17 
3.13E-14 6.12E-14 
5.48E-08 : 1.11E-07 
O.OOE+OO . O.OOE+OO 
3.99E-08 7.75E-08 : 
O.OOE+OO O.OOE+Oci : 
1.42E-08 : 2.B5E-be , 
1.54E-08 : 3.12E-08 ; 
2.61E-13 '4.91E-13 
2.67E-08 . 5.95E-08 ; 
3.BOE-14 7.44E-14 ' 
1.35E-Oil : 2.43E-08 
1.02E-08 . 1.93E-68 
3.82E-07 ' 8.0BE-07 
1.51E-13 2.87E-13 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
8.73E-09 1.84E-08 

Fw 

0.2 
0.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6. 
0.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

Bv =Air-to-plant bioconcentration factor 

Pd Ve Bv Pv Pd+Pv 
(ma/ka) lua/m3) (ma/ka)/lua/a) . (m.a/ka) (ma/ka) 

2.89E-08 O.OOE+OO NA : O.OOE+OO i.89E-08 
3.45E-08 0.00E+OO NA- '. O.OOE+OO 3.45E-08 
1.0GE-07 0.00E+OO NA 1 O.OOE+OO 1.0GE-07 
1.14E-08 0.00E+OO NA 

.. 
··; O.OOE+OO 1.14E-08 

1.51E·07 8.70E-06 5.11E+bi .. 3.70E-08 1.88E-07 
2.63E·08 0.00E+OO NA 'O.OOE+OO 2.63E-08 
8.61E-08 0.00E+OO : NA ! O.OOE+OO 8.61E-08 
O.OOE+OO 4.BOE-09 . 1.50E+02- . : 6.00E-12 6.00E-12 
O.OOE+OO 4.BOE-09 ... 1.30E+02 ... ! 5.20E-12 5.20E-12 
3.61E-08 2.35E-06 2.32E+02 - . . 4.54E-09 4.07E-08 
3.25E-17 5.59E-09 2.9bE+oci .. j 1.35E-13 {jsE-13 
8.39E-14 5.59E-07 1.58E-01 I 7.36E-13 S.20E-13 

: 1.SOE-07 NA i 
. - - . - -- ·- I·· .. . . .... 

1.SOE-07 NA : O.OOE+OO 
· o.ociE:+oo · 1.78E-o7 : 2.3oE+o4· ·- i :l.41E-68 3.41E-08 

· ! 1,ci1E-01 •oooE+b6 1 .. _NA~:~_-;o.o6E+66 1.otE:-01 
i O.OOE+OO 6.90E-10 1.72E+03 : 9.90E-12 9.90E-12 
: 2.46E-08 . 0.00E+OO : . NA . I O.OOE+OO 2.4GE-08 

4.21 E-08 0.00E+OO · NA... . i o.iioE+()() . 4.21E-OB 
i 6.a6E-13 . 4.99E-12 ; . 8.39E+o4 -· i 3.49E-12 4.17E-12 
' 1.69i:~oa ' 3.42E-16 ; - NA . : O.OOE+oo 7.69E-oa 
'1.02E-13 5.59E-09·1 :i:26E+b'3 . ; 1.0SE-1 o 1.0SE-10 
. 3.46E-OB . 2.27E-06 : 4.40E+62 ... i 8.32E-09 4.30E-OB 
:. . - -· . . . I 

4.48i:+o2 ·· : 6.27E-69 :i.31E-OB : 2.68E-08 . 1.68E-06 \ 
i 1.07E-06 0.00E+OO ·· NA i o.ooE:+oo 1.07E-06 
'. 3.91iE-1j . 3.56E-06 . 1.i1E+ci1 ... s.oaE-16 5.68E-1o 
: O.OOE+OO . 4.80E-09 

.. - .. 
9.92E:o2 3.97E-{5 3.97E-15 

: O.OOE+OO 4.80E-09 2.32E+Oi 9.29E-12 9.29E-12 
2.44E-08 O.OOE+OO NA O.OOE+OO 2.44E-08 

-~_-; ___ ~~~- ~~~';:_~ ~:~~~~~~~-~~~~~;g~~~;;~~>;'·:~~~~-'~~-- ·= ---- ·.:__-::..::---~ =--====:::;:;; 
-----'~~-'-------0.. --,:·_ ~-~-_:- -"'. ___ ::o,·';:_:..::·---=-·=::::_ ---"·---· o _____ _ 
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Table A-2.2.24 Case 2. Without PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 

CONSUMPTION OF ROOT VEGETABLES: 

Soil mixing depth, Z= 
Soil bulk density, BD= 

Total deposition time period, Tc= 
Below ground veg. correction factor, VGbg= 

Orv deoosition velocitv of vaoor ohase, Vdv= 

Substances of Potential Concern 

Calculation of soil concentration due to deposition 
Calculation of root vegetable concentration due to root uptake 

.. 
20 cm 
1.5 o/cm3 
3.2 vrs 

0.01 unitless 
3 cm/s 

Pdd Pwd Vwd 

Pr{bg) =Root vegetable concentration due to root uptake 
Sc = Soll concentration after total time period of deposlllon 
Os = Deposition term 
Kds := Soll-water partition coefficient 
RCF:.. Ratio of concentratlo 

Vwd =Yearly wet deposition from vapor phase 

Ve Ds Sc Kds RCF 

lnim2-vrl lnim2-vrl lo/m2-vr) lua/m3l (1/vrl (mg/kal (cm3/o) (mQikal/(uQimL) 

Antimonv 1.66E-08 3.40E-08 O.OOE+OO O.OOE+OO 1.69E-07 5.40E-07 2 3.00E-02 
Arsenic 1.97E-08 4.10E-08 O.OOE+OO O.OOE+OO 2.02E·07 6.47E-07 29 8.00E·03 
Barium 3.88E·08 7.86E-08 O.OOE+OO O.OOE+OO 3.91E-07 1.25E-06 530 1.50E-02 

Bervllium 4.01E-09 8.69E-09 O.OOE+OO O.OOE+OO 4.24E-08 1.36E-07 70 1.50E-03 
bis (2-Ethvlhexvl\ Phthalate 5.46E-08 1.12E-07 7.68E·07 8.70E-06 3.05E-05 9.77E-05 280000 3.20E+02 

Cadmium 9.57E-09 1.95E-08 O.OOE+OO 0.00E+OO 9.71E-08 3.11E-07 160 3.20E-02 
Chromium 3.31 E-08 6.13E-08 O.OOE+OO O.OOE+OO 3.14E-07 1.01E-06 18 4.50E-03 

2.4-Dlnitrotoluene O.OOE+OO O.OOE+OO 4.82E·10 4.80E-09 1.68E-08 5.36E-08 0.87 1.90E+OO 
2,6-Dinitrotoluene O.OOE+OO O.OOE+OO 4.82E-10 4.80E-09 1.68E-08 5.36E-08 0.67 1.70E+OO 

Di·n-octvl Phthalate 1.40E-08 2.54E-08 1.75E-07 2.35E·06 8.12E-06 2.60E-05 280000 3.20E+02 
GB 1.21E-17 2.37E·17 4.61E-10 5.59E·09 1.92E-08 6.13E-08 0.032 9.30E·01 

HD/HT 3.13E-14 6.12E-14 4.61E-08 5.59E-07 1.92E-06 6.13E-06 1.2 1.16E+OO 
Lead 5.48E-08 1.11E·07 O.OOE+OO O.OOE+OO 5.52E-07 1.77E-06 600 NA 

Mercurv O.OOE+OO O.OOE+OO 1.67E-08 1.78E-07 6.17E-07 1.98E-06 57000 NA 
Nickel 3.99E-08 7.75E-08 O.OOE+OO O.OOE+OO 3.91E-07 1.25E-06 82 4.00E-03 

Total PCBs O.OOE+OO O.OOE+OO 6.93E-11 6.90E-10 2.41E-09 7.71E-09 4300 2.10E+03 
Selenium 1.42E-08 2.85E-08 O.OOE+OO O.OOE+OO 1.42E-07 4.56E-07 4.3 2.00E-02 

Silver 1.54E-08 3.12E-08 O.OOE+OO O.OOE+OO 1.55E-07 4.98E-07 0.4 1.00E-01 
2,3;7.8-TCDD & Dioxin-Like SOPCs 2.61E-13 4.91E-13 3.99E-13 4.99E-12 1.96E-11 6.26E-11 142000 1.21E+04 

Thallium 2.67E-08 5.95E-08 3.38E·17 3.42E-16 2.87E-07 9.19E-07 74 4.00E-04 
vx 3.BOE-14 7.44E-14 4.61 E-10 5.59E-09 1.92E-08 6.13E-08 0.15 1.85E+OO 

Dl-n-butvl Phthalate 1.35E-08 2.43E-08 1.67E-07 2.27E·06 7.84E-06 2.51E-05 1.6 1.80E+02 
Diethvl Phthalate 1.02E-08 1.93E-08 1.32E·07 1.68E-06 5.84E-06 1.87E-05 5.3 6.56E+OO 

Manoanese 3.82E-07 8.08E-07 O.OOE+OO 0.00E+OO 3.97E-06 1.27E-05 23 1.00E-01 
4-Methvlohenol 1.51E-13 2.87E-13 2.82E·07 · 3.56E-06 1.22E-05 3.90E-05 0.50 1.76E+OO 

RDX O.OOE+OO 0.00E+OO 4.82E-10 4.80E-09 1.6BE-08 5.36E-08 0.63 9.61E-01 
2.4.6-Trlnitrotoluene O.OOE+OO O.OOE+OO 4.82E-10 4.80E-09 1.68E-08 5.36E-08 11 4.44E+OO 

Vanadium 8.73E-09 1.84E·08 O.OOE+OO 0.00E+OO 9.03E-08 2.89E-07 100 1.00E-01 -

Pr{bg) 

(ma/kal 

8.09E-11 
1.79E-12 
3.54E-13 
2.90E-14 
1.12E-09 
6.21E-13 
2.51E-12 
1.17E-09 
1.36E-09 
2.97E-10 
1.78E-08 
5.88E-08 

NA 
NA 

6.11E-13 
3.76E-11 
2.12E-11 
1.24E-09 
5.34E-14 
4.97E-14 
7.56E-09 
2.82E-05 
2.33E-07 
5.52E-10 
1.37E-06 
8.18E-10 
2.16E-10 
2.89E-12 
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Table A-2.2.25 Case 2. Without PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
CONSUMPTION OF FISH FROM THE UMATILLA RIVER: 
USIHG Tir.tE-AVEIU.CED SOIL CONC!ifflflATIOllS 

Water area, WA1wJ- 9.80E+06 m2 
lmoervious watershed area, WAllJ= 1.35E+08 m2 

A'B e annual runoff, R 0.0 cmlvr 
Soil bulk densilv, BD= 1.5 nr'cm3 
Soil mixi denth. Z 1 om 

Total dep0si\ion time period, Te: 3.2 vrs 
T olal watershed area, WAIL!- 2.70E+09 m2 

Volumetric soil water content, Os-= 0.2 cm31'cm3 
USLE rainlall lor erosivitv\ !actor, AF= 20 1/vr 

LISLE erodabiliiv factor, K"' 0.36 tonslacre 
LISLE tenn\h-slon.. factor. LS- 1.5 unitless 

LISLE cover mananement factor, G.: 0.1 uniUess 
USLEs rtinn nractice !actor, P= 1 unitless 

Unit soil loss, Xe- 0.24 kQlm2-vr 
Emoirical inlerceol coefficient. a- 0.6 unmess 

Watershed sediment deliverv ratio, SD- 3.97E-02 unlUess 
Soil enr1chmenl ratio, ER= 3 uni\less 

Averaoe volumetric flow rate, Vflx\.- 4.14E+OB m ' Tolal susnended solids, TSS- 10 mnJL 
Depth of waler column, dCWI- 0.50 m 

Depth ol uooer benthlc laver, d!bl= 0.03 m 
Bed sediment rosilV, OCbsl'"' 0.5 LH20/L 

Bed sediment concentration, BS- 1.0 alcm3 
Fish lioid conlenl fflioid),_ 0.07 unitless 

Fraction ornanic carbon, OCfsedl= 0.04 unltless 
dP.nosition velocltv ol v r ~ ... asc. Vr.N- 3 cm/s 

Substances of Potential Concern Pdds Pdws 
IQ/m2·vrl lfnlm2·vrl 

Antimonv . 75E·OB 1.7 ·08 
Arsenic 2.76E·08 2.52E·OS 
Barium 1.52E·07 1.4BE·07 

Beivllium 8.70E-09 7.25E·09 
bis !2-Elh~lhe l Phthalate 3.87E·OB 3.SSE·OB 

Cadmium 1.73E-08 1.67E·OS 
Chromium B.34E·OB 9.50E·OB 

2 .4·Dinitrotoluene J.OOE+OO OJJOE+OO 
2,6-Dinilrotoluene l.OOE+OO O.OOE+OO 

Di·n-oc:rvl Phlhalate 9.21E-09 1.64E·OB 
GB 5.87E·17 1.24E·16 

HD/HT 1.52E·13 3.21E·13 
Lead 1.21E-07 1.20E·07 

Mere ll.OOE+OO 0.00E+OO 
Nickel 8.49E-OB 9.11E-08 

Total PCBs .OOE+OO O.OOE+OO 
Selenium t.57E-OB t.64E-OB 

Silver 1.66E-08 1.67E-08 
2,3,7,S. TCDD &. Dioxin-Like SOPCs 1.75E-13 2.69E·13 

Thallium 3.14t-OB 1.SBE-08 
vx 1.B4E-13 3.00E-13 

01-n- l Phlhalate 8.B3E·09 t.63E-OB 
o; I Phthalate 6.B6E-09 1.03E-OB 

Manoanese 2.99E-07 2.25E·07 
4-Methvlohenol t.02E-13 1.SOE-13 

ADX .OOE+OO O.OOE+OO 
2,4,6-Trinitrotoluene .OOE+OO O.OOE+OO 

Vanadium 4.66E-08 4.37E·OB 

--~ ... ----·· __ ..::=:.:..-=-:=::-----· 

IC>l2.•J ><!"'"° 

Vwds Voo O• So 
{o/m2-vrl lo1rtlmJl (1/y') (mnlkn\ 

0.001:.-+-00 ll.001:.+00 2 • o·06 I. 
0.00E+OO 0.00E+OO 3.51E·06 1.12E·05 
0.00E+OO 0.00E+OO 2.00E-05 6.39E·05 
0.00E-+-00 O.OOE-+-00 1.06E·06 3.40E-06 
1.69E·07 3.76E·06 2.53E·04 8.10E·04 
0.00E+OO O.OOE.+-00 2.27E·06 7.25E·06 
0.00E-+-00 O.OOE+OO 1.19E·05 3.81E·05 
4.65E·11 2.2BE·09 1.47E·07 4.71E·07 
4.65E·11 2.2BE·09 1.47E·07 4.71E·07 
7.14E·OB B.97E·07 6.31E·05 2.02E·04 
2.12E·09 1.SSE-08 1.14E·06 3.63E·06 
2.t2E·07 1.SBE·06 1.t4E·04 3.63E·04 
0.00E+OO O.OOE+OO 1.61E·05 5.14E·05 
t.74E-08 3.01E-07 2.0tE-05 6.45E·05 

O.OOE+OO 0.00E+OO 1.17E-05 3.76E-05 
6.68E-12 3.28E-10 2.12E-08 6.TIE-08 
O.OOE+OO O.OOE+OO 2.14E-06 6.85E-06 
O.OOE+OO O.OOE+OO 2.22E-06 7.11E-06 
t.30E-13 2.00E-12 1.65E-10 5.27E-10 
9.97E-18 2.53E-16 3.35E..Q6 1.07E-05 
2.12E-09 1.SBE-08 1.14E-06 3.63E-06 
7.06E-OB B.60E-07 6.06E-05 1.94E-04 
4.55E-OB 6.67E-07 4.63E-05 1.48E-04 
O.OOE+OO O.OOE+OO 3.49E-05 1.12E-04 
9.53E-08 1.42E-06 9.60E-05 3.07E-04 
4.65E-11 2.26E-09 t.47E-07 4.71E-07 
4.65E-11 2.28E-09 1.47E-07 4.71E-07 
O.OOE+OO O.OOE+OO 6.02E-06 1.93to.-05 

l(T) •Total substance load lo lhe Wider body 
L(dep)"' Deposition ol particle bound substance to the wat&r body 
L(RJ) • Runolt load from Impervious surf;i.ces 
L(R}" Runolt load lrom perYlous surlaces 
L(E) ·Soll erosion load 
Sc• Soll concentration after total exposure period 
Pddw .. Yearly 1verage dry deposltlon rate onlo the watershed 
Pwdw ~Yearly averege wel deposition rate onto lhe watershed 
Pdds •Yearly dry deposition 111.te onto surface waler body 
Pwds" Yearly wet deposlllon rate onlo surface water body 
Kds " Soil-waler parll\lon coefficient 
Os .. Deposlllon term 

Pddb Pwdb Vwdb l(dep) L(RI) 
(alm2·vrl fnlm2-vrl falm2·vrl '""''' 1t· .. o5E·OB •00 .. ·~ 3.38E·OB 4.65E·OB 0.00E-+-00 7.B7E-01 7.11E+OO 
1.78E-07 2.71E·07 O.OOE+OO 4.39E+OO 4.05E+01 
1.03E·OB 1.53E·OB 0.00E.+-00 2.51E-01 2.15E-+-00 
5.11E·08 5.92E·OB 4.26E·07 5.26E+OO 3.28E+01 
2.09E·OB 2.97E·OB 0.00E+OO 4.96E-01 4.59E+OO 
t.OOE-07 1.45E·07 0.00E+OO 2.40E+OO 2.41E+01 
0.00E-+-00 O.OOE.+-00 2.73E·10 2.6BE-03 6.2BE·03 
O.OOE.+-00 O.OOE.+-00 2.73E·10 2.6BE-03 6.28E·03 
1.30E·OB 1.30E-OB 9.42E-08 1.18E+OO 1.31E+Ot 
7.72E-17 B.73E-17 1.77E-09 1.74E-02 2.86E-Ot 
2.00E-13 2.26E-13 1.77E-07 1.74E+OO 2.B6E+01 
1.45E-07 2.11E·07 0.00E+OO 3.49E+OO 3.25E+01 
0.00E+OO O.OOE+OO 3.96E-OO 3.BBE-01 2.34E+OO 
1.03E-07 1.47E-07 O.OOE+OO 2.44E+OO 2.3BE+01 
O.OOE+OO O.OOE+OO 3.93E-11 3.BSE-04 9.02E·04 
1.SBE-08 2.56E·08 O.OOE+OO 4.45E-01 4.34E.+-OO 
2. tOE-08 2.70E-08 O.OOE+OO 4.70E·01 4.50E+OO 
2.43E-13 2.54E-13 2.17E-t3 7.00E-06 7.75f...05 
3.B2E-08 5.31E-08 3.1BE-17 8.94E-01 6.78E-t00 
2.42E-13 2.74E-13 1.77E-09 1.74E-02 2.86E·01 
1.25E-OB 1.24E-08 S.97E-OB 1.12E+OO 1.29E+01 
9.4BE-09 9.97E-09 7.19E-08 8.95E-01 8.45E.+-OO 
3.BSE-07 4.71E-07 O.OOE+OO 8.3BE+OO 7.07E+01 
1.41E-13 1.48E-t3 1.53E-07 1.50E+OO 1.29E.+-01 
O.OOE+OO O.OOE-tOO 2.73E-10 2.68E*03 6.28E·03 
O.OOE+OO O.OOE+OO 2.73E-10 2.6BE-03 6.28E·03 
5.40E·OB 8.41E·OB O.OOE+OO 1.35E+OO 1.22E+01 

Koo L(R) L(E) L(T) 
llJkol '"""' '""''' '""''' , "· '"" , .. •. ·~ 29 O.OOE+OO 8.29E-01 8.73E+OO 
530 O.OOE+OO 4.73E+OO 4.96E+01 
70 O.OOE+OO 2.51E·01 2.66E+OO 

280000 O.OOE+OO 5.99E+01 9.80E+01 
160 O.OOE+OO 5.36E-01 5.62E+OO 
18 O.OOE+OO 2.BOE.+-00 2.93E+01 

0.87 O.OOE+OO 3.02E·02 3.92E-02 
0.67 O.OOE+OO 2.91E·02 3.SOE-02 

280000 O.OOE+OO 1.49E+01 2.92E+01 
0.032 O.OOE+OO 5.21E·02 3.56E-01 

1.2 0.00E+OO 2.42E+Ot 5.46E+01 
600 O.OOE+OO 3.BOE+OO 3.9BE+01 

57000 O.OOE+OO 4.TIE.+-00 7.50E+OO 
82 O.OOE+OO 2.7BE.+-OO 2.90E+Ot 

4300 O.OOE+OO 5.0tE-03 6.30E·03 
4.3 O.OOE+OO 4.92E-01 5.27E+OO 
0.4 O.OOE+OO 3.95E·01 5.36E+OO 

142000 O.OOE+OO 3.90E-05 1.24E·04 
74 O.OOE+OO 7.91E·01 8.46E+OO 

0.15 O.OOE-tOO 1.42E-01 4.46E-Ot 
1.6 0.00E+OG 1.33E-t01 2.73E+01 
~3 O.OOE+OO 1.07E-+-01 2.00E+Ot 
23 O.OOE+OO 8.22E+OO 8.73E+01 

0.50 O.OOE+OO 1,79E+01 3.23E+01 
0.63 0.00E+OO 2.BBE-02 3.77E-02 

11 O.OOE+OO 3.44E-02 4.34E-02 
100 O.OOE+OO 1.42E+OO 1.50E+01 

=='":~~-=-
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Table A-2.2.25 Case 2. Without PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER (continued) 
CONSUMPTION OF FISH FROM THE UMATILLA RIVER: Calculation of fish concentration from dissolved water concentration, C1(flsh} 
usi1<1G TililE·AVER,.CED sOILCOHCUUIL\TIDKS Calculation of fish concentration lrom total water column concentration, C2(fish) 

Calculation of fish concenlratlon from bed sedlmenls, C3(flsh) 

Waler area, WAfW!:.. 9.80E+06 m2 
Jmoervious watershed area, WA!ll"" t.35E+08 m2 

Aver annual runoff, A"' 0.0 ' Soll bulk densitv, BO= 1.5 wcm3 
Soil mi.Kina death, z,.. 1 "" 

TOlal de sition time oeriod, TC=- 3.2 vrs 
Tolal watershed area. WAIU= 2.70E+09 m2 

Volumetric soil waler content. Os= 0.2 cm3/cm3 
USLE rainfall for erosivirv1 factor, AF= 20 1/vr 

USLE eroclabititv factor, K: 0.36 Ions/acre 
USLEle h-slo°"' factor, LS= 1.5 uniUess 

USLE covet manaqement lactor, C"' 0.1 unitless 
USLEs rtiOIJ oractice !actor. P= 1 unllless 

Unit soil loss, Xe= 024 kri1m2-vr 
Emoirical lnterc coefficient. a 0.6 unitless 

Watershed sediment delivel\I ralio, SO- 3.97E-02 unitle!:s 
Soil enrichment rallo, ER- 3 unltless 

Averaoe volurnelric !low rale. Vlixl• 4.14E+OB m ' Total susoended solids, TSS- 10 m 
Death of waler column, dfwl:.. 0.50 m 

Oeolh ol uooer benlhlc laver, dfbh: 0.03 m 
Bed sedimenl oarositv, Ofbsl= 0.5 LH20/L 

Bed sedimenl concentralion, BS= 1.0 afcm3 
Fish llnid content !llinid = 0.07 unllless 

Fraction oraanic carbon, OCfsed = 0.04 unil1ess 
Orv de ition velocitv of v ' ase. Vdv- 3 cm/s 

Substances of Polentlal Concern Kd{sw) Kd(bs) 
(Ul<n\ (ukoi 

Antim 15 8 
Arsenic 220 120 
Barium 4000 2100 

Bervlliurn 525 280 
bis 12-Einvlhe Phlhalate 2100000 1100000 

Cadmium 1200 640 
Chromium 140 70 

2,4-0inllrotoluene 6.5 3.5 
2,6-Dinftrololuene 5 2.7 

Di-n- Phthalate 2100000 1100000 
GB 0.24 0.13 

HD/HT 9.1 4.8 
Lead 4500 2400 

Mercurv 95000 160000 
Nickel 620 330 

Total PCBs 32000 17000 
Selenium 32 17 

Silver 3 2 
2,3,7,8-TCDO & Dioxin-Like SOPCs 1070000 570000 

Thallium 560 300 
vx 1.1 0.60 

Oi-n- I Phthalate 12 6.4 
Die Phlhalate 39 21 
Ma~anese 170 93 

4-Me lr.nenol 3.8 2.0 
ROX 4.7 2.5 

2.4.6-Trinilrotolueoe 83 44 
Vanadium 750 400 

IGQ.•1 oq-

!(waler) C(Wlot) 
'~~l (mn/L\ 

6.r:.21:.-01 1.95E-08 .37E·08 
1.22E-01 1.62E-07 2.10E-08 
8.1BE·03 1.25E-05 1.08E-07 
5.64E-02 1.06E-07 6.32E-09 
J.33E-04 1.B4E-04 6.51E-08 
2.57E-02 4.BJE-07 1.31E·08 
1.91E-01 3.47E-07 7.0SE-08 
8.06E-01 1.11E-10 9.46E·11 
8.39E-01 1.03E-10 9.1BE-11 
3.33E·04 5.49E·OS 1.94E-08 
9.64E-01 8.41E-10 8.59E-10 
7.59E-01 t.64E-07 1.32E-07 
7.20E-03 1.12E-05 8.SBE-OB 
2.0JE-04 1.SSE-05 3.40E·09 
4.83E-02 1.34E-06 6.BSE-08 
1.29E-03 6.61E-09 9.06E-12 
4.8BE·01 2.46E-08 1.27E-08 
a.70E-01 1.40E-08 1.3-0E-08 
3.42E-04 2.31E-10 8.36E·14 
5.2BE-02 3.59E-07 2.0tE-08 
9.38E·01 1.0SE-09 1.0BE-09 
7.07E-01 B.BOE-08 6.59E-08 
4.37E-01 1.04E-07 4.83E-08 
1.52E-01 1.31E-06 2.10E·07 
8.70E-01 B.47E-08 7.BtE-08 
8.47E-01 1.01E-10 9.11E-11 
2.73E-01 3.62E-10 1.0SE-10 
4.02E·02 8.JOE-07 3.54E-OB 

C{llsh) .. Concenlratlon In ftsh 
l(waler) •fraction ol lolal walar body aubslance concenlra\lon lhal oc:c:urs In Iha Waler column 
C{wlol) •Total water body c:oncanlniUon. lncludlng water c:olumn and bed Hdlment 
C(wl) • T olal concenlrallon In waler colum11 
C(dw) • Dlasolved phase wat.r concenlrallon 
l(benlhlc) .. Fracllon ol lolal waler body sublanca concentnitlon lhal occurs In lhe bed Hdlmanl 
kwl • Tolal waler body dissipation nil• conslan( 
C(sb) • Concanlrallon aorl>ed lo bed sedlmanLs 
tcd(sw) • Suspend•d Hdlmenllurl.ce water partition coefdclenl 
Kd(bs) •Bed Hdlmenlfsedlmanl po,. waler partition coell'lclant 
BCF .. Bloc:oncanlraUon factor 
OAF • Bloaccumulallon factor 
OSAF •Biota lo Hdlmenl •ccumulallon !actor 

C(dw) f(benth) kw1 C(sb) BCF Ct(flsh) 
hriall\ """l (m;,,,.;,, (llkol (m;,,,,ni 
.37E-u8 3.381:.-0 .511:.-0~ 1.091:.-07 1.0E+OO 1.371:.-08 

2.09E-OB 8.7BE·01 6.52E-02 2.51E-06 4.4E+01 9.20E-07 
1.04E-07 9.92E·01 7.37E-02 2.19E-04 NA NA 
6.29E-09 9.44E-01 7.01E-02 1.76E-06 2.0E+01 1.26E-07 
2.96E·09 1.00E+OO 7.42E-02 3.2SE-03 NA NA 
1.3-0E-08 9.74E-01 7.24E-02 B.31E-06 6.4E+01 8.J1E-07 
7.04E-08 B.09E-01 6.01E-02 4.93E-06 1.6E+01 1.1JE-06 
9.46E-11 1.94E-01 1.44E-02 3.31E·10 32E+OO 3.0JE-10 
9.tBE-11 1.61E-01 1.20E-02 2..48E-10 2.6E+OO 2.J9E·10 
8.82E-10 1.00E+OO 7.42E-02 9.70E-04 NA NA 
8.59E-10 3.64E·02 2.71E-03 1.12E-10 1.4E+OO t.20E-09 
1.32E-07 2.41E-01 1.79E-02 6.33E-07 4.BE+OO 6.33E-07 
8.21E-08 9.93E·01 7.37E-02 1.97E-u4 NA NA 
1.74E-09 1.00E-tOO 7.43E-02 2..79E-04 NA NA 
6.84E-08 9.52E-01 7.07E-02 2.26E-05 4.7E+01 3.21E-06 
6.B&E-12 9.99E-01 7.42E-02 1.17E·07 NA NA 
1.27E-08 5.12E-01 3.BOE-02 2.16E-07 6.0E+OO 7.63E-08 
1.29E-OB 1.30E-01 9.69E-03 2.59E-08 5.0E-01 6.47E-09 
7-14E-15 1.00E+OO 7.42E-02 4.07E-09 NA NA 
2.00E-08 9.47E-01 7.0JE-02 6.00E-06 t.2E+02 2.40E-06 
1.08E-09 6.19E-02 4.60E-03 6.47E-10 1.5E+01 1.62E-08 
6.59E·08 2.93E-01 2.17E-02 4.22E·07 NA NA 
4.83E·08 5.63E-01 4.18E-02 1.01E-06 NA NA 
2.09E-07 &.48E-01 6.30E-02 t.95E-05 1.2E+02 2.51E-05 
7.BOE-08 1.30E-01 9.69E-03 1.56E-07 1.4E+01 1.09E-D6 
9.11E·11 1.53E-01 1.1JE-02 2.28E-10 1.9E+OO 1.73E·10 
1.04E-10 7.27E-01 5.40E-02 4.60E-09 5.4E+01 5.64E-09 
3.52E·08 9.&0E-01 7.13E-02 1.41E·05 12E+02 4.22E-06 

BAF C2(flsh) 
(UkQ) (m;,,,,ni 

NA NA 
NA NA 

4.0E+OO 4.33E-07 
NA NA 

1.2E+02 7.81E-06 
NA NA 
NA NA 
NA NA 
NA NA 

1.2E+02 2..33E-06 
NA NA 
NA NA 
NA NA 

1.3E+05 4.42E-04 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

3.0E+04 1.98E-03 
4.3E+02 2.08E-05 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

-§~'p)i'' ,, . 

~~ 

BSAF C3(flsh) C(llsh) 
(mnn.n\ Im""'"' 

NA 1.371:.-08 
NA NA 9.20E-07 
NA NA 4.33E-07 
NA NA 1.26E-07 
NA NA 7.81E-06 
NA NA 8.31E-07 
NA NA 1.13E-06 
NA NA 3.0JE-10 
NA NA 2.39E-10 
NA NA 2.33E-06 
NA NA 1.20E-09 
NA NA 6.33E-07 
NA NA NA 
NA NA 4.42E-04 
NA NA 121E-06 

1.6E+OO 3.27E-07 3.27E-07 
NA NA 7.631:.-08 
NA NA 6.471:.-09 

6.7E-02 4.77E-10 4.77E-10 
NA NA 2.40E-06 
NA NA 1.62E-08 
NA NA 1.98E-03 
NA NA 2.0BE-05 
NA NA 2.51E-05 
NA NA 1.09E-06 
NA NA 1.73E-10 
NA NA 5.64E-09 
NA NA 4.22E-06 



~ 
V> 
'D 

Table A-2.2.26 Case 2. Without PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumption rate or soil, CR(soil)= 
Fraction of soil impacted, F(soil)= 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, F(ag)= 

Consumption rate of root veg, CR(bg)= 
Fraction of root veg impacted, F(bg)= 

Consumption rate of fish, CR(fish)= 
Fraction of fish impacted, F(fish)= 

Exposure duration, ED= 
Exposure frequency, EF= 

· Body weight, BW= 
Averaging time, AT= 

0.0001 kg/day 
1 unilless 

o.024 kg/day 
0.25 unilless 

0.0063 kg/day 
0.25 unitless 

o.140 kg/day 
1 unil1ess 

30 yr 
350 day/yr 
70 kg 
70 yr 

l(tot) =Total daily intake of substance 
Sc= Soil concentraUon after total lime period of deposition 
!(soil) = Daily Intake of substance from sol! 
Pd + Pv"' Concentration in plant 
l{ag) =Daily Intake of substance from above ground vegetables 
Pr(bg) : Concentration In below ground plant parts due to root uptake 
l(bg):::: Daily intake of substance from below ground vegetables 
C(fish) =Concentration In fish 
l(flsh)"' Daily intake of substance from fish 
CSF : Carcinogenic slope factor 

Substances of Potential Concern Sc !(soil) Pd+Pv l(ag) Pr(bg} l{bg) C(fish) l(fish) l(tot) CSF Cancer 
(mg/kg) (ma/dav) (mg/kg) {mc/dav) (mg/kg) (ma/dav) (mg/kg) (ma/dav) (mn/da") . (per mg/kn-dav) Risk 

Antimony 1.0BE-05 1.0BE-09 2.89E-08 1.73E-10 B 09E-11 1.27E-13 1.37E-08 1.91E-09 3.17E-09 
Arsenic 1.29E-05 1.29E-09 3.45E-08 2.07E-10 1.79E-12 2.81E-15 9.20E-07 1.29E-07 1.30E-07 1.50E+OO 1.15E-09 
Barium 2.51E-05 2.51E-09 1.06E-07 6.37E-10 3.54E-13 5.SBE-16 4.33E-07. 6.0SE-08 ! 6.37E-08 ~ 

Beryllium 2.71E-06 2.71E-10 1.14E-08 6.83E-11 2.90E-14 4.SBE-17 1.26E-07 1.76E-08 : 1.79E-08 4.30E+OO 4.53E-10 
bis (2-Ethylhexyl) Phthalate 1.95E-03 1.95E-07 1.BBE-07 1.13E-09 112E-09 1.76E-12 7 81E-06 1.09E-06 : 1.29E_-06 . 1.40E-02 1.06E-10 

Cadmium 6.21E-06 6.21E-10 2.63E-08 1.SBE-10 6.21E-13 9.78E-16 8.31E-07; 1.16E-07 , _1.1!E-07 . 
Chromium 2.01E-05 2.01E-09. 8.61E-08 5.17E-10 2.51E-12 3.96E-15 113E-06 1.SBE-07 . 1.60!=_-07 _. 

2,4-Dlnitrotoluene 1.07E-06 1.07E-10 6.00E-12 3.60E-14 1.17E-09 1.84E-12 3.0JE-10 4.24E-11 1.51E-10 t 6.BOE-01 6.0SE-13 
2,6-Dinitrotoluene 1.07E-06 1.07E-10. 5.20E-12 3.12E-14 1.36E-09 : 2.14E·12· 2.39E-10 3.34E-11 ; 1'.4Je-1Q 1 6.60E·01 5.70f.·13 • . • • • • • t 

Di-n-octyl Phlhalate 5.20E-04 , 5.20E-08. 4.07E-08 2.44E-10. 2.97E-10 ; 4.68~·13; 2.33E-06. 3.26E-07 . _3~78!=~? . ; 
GB 1.23E-06 1.23E-10 1.35E-13 8.11E-16 1.78E-08 2.81E-11; 1.20E-oe: 1.6BE-10 • 3.1_9E-10. i -

HD/HT 1.23E-04 . 1.23E-OB. 8.20E-13 4.92E-15. 5.88E-08 .. 9.~6E-11; 6.33E-07 8.86E-08 .j 1_:0~_E-07_ j .. 9.50E+OO 5.631;-09 
Lead 3.53E-05 · 3.53E-09 

1 
1.SOE-07 8.97E-10 NA NA l NA 1 NA ; ~.43E-C?9. L 

Mercury 3.95E-05 3.95E-09. 3.41E-08 2.05E-10 NA NA .J 4.42E-04. 6.19E-05 ( 6.19E-05 _; 

Nickel 2.51E-05 1 2.51E-09 1.07E-07 6.40E-10. 6.11E-13 9.~2E-16j _3.~1E-06: 4.50E-07 t.4.~3E_-C?! ... \ 
Tolal PCBs 1.54E-07 1.54E-11 9.90E-12 5.94E-14. 3.76E-11 5.93E-14. 3.27E-07: 4.57E-08 ! 4.SBE-08 j 7.70E+OO 2.07E-09 
Selenium 9.11E-06 9.11E-10. 2.46E-08 1.47E-10_ 2.12E-11 t 3.~4E·14; 7.63E-08_i·~··07E-08 1-~·1!!=-C?B .: .. 

Silver 9.95E-06 9.95E-10. 4.21E-OB 2.53E-10: 1.24E-09 : 1.96E-12 [ .. 6.47E-09 ! 9.06E-10 I ~:16~-'?9 . l 
2,3,7,8-TCDD & Dioxin-Like SOPCs 1.25E-09 1.25E-13, 4.17E-12 2.50E-14 5.34E-14 . B.40E-17; 4.77E-10 1 6.68E-11 · 6.70E-11 i 1.50E+05 5.90E-08 

Thallium 1.84E-05 1.84E-09: 7.69E-oa 4.62E-10: 4.97E-14 '. 7.82E-17!. 2.4DE-06l.3.36E-01 1· _3~Ja~~i__·1· . 
VX 1.23E-06 1.23E-10 1.0SE-10 6.32E-13. 7.56E-09 1.19E-11 · 1.62E-08:. 2.26E-09 2.40E-09 

.. • • . I . ' . .. ' 

Di-n-_butyl Phthalate 5.02E-04 : 5.02E-08. 4.JOE-08 · 2.SBE-10, 2.82~-05 . 4.45E-08 ! 1.98E-03 ! ~-77_E-04 l ~.7}E:C.1.~. L 
Diethyl Phthalate 3.74E-04 3.74E-08 3.31E-08 1.99E-10 2.33E-07 3.67E-1o! 2.0BE-05. 2.91E-06 I 2.95E-06 .' 

• . ' . ' ·! . . .. j 

Manganese 2.54E-04 2.54E-08. 1.07E-06 6.42E-09; 5.52E-10 . 8.70E-13 ! 2.51E-05. 3.52E-06 i 3.s~;~s , 
4-Methylphenol 7.?SE-04 7.79E-08. 5.0BE-10 3.0SE-12 1.37E-06 2.16E-09 1:09E-06 ~.53E-07 . 2~~3f:-.'?.? .J... . 

ROX 1.07E-06 1.07E-10 3.97E-15 2.38E-17 8.18E-10 1.29E·12 1.73E-10. 2.42E-11 1.33!=--10 1.10E-01 8.57E·14 
2,4,6-Trinitrololuene 1.07E-06 1.07E-10. 9.29E-12 5.57E-14. 2.16E-10 3.41E-13 5.64E-09. 7.90E-10 B~?BE-10.. 3.00E-02 1.58E-13 

Vanadium 5.76E-06 5.78E-10 2.44E-06 1.46E-10 2.89E-12 4.55E·15 4.22E-06 5.91E-07 5.91E-07 

r Total cancer risk= .. 7E-08 j 

·-H 

------· .. --- -- ·~ ---·-- -----=---· ·--= . ..,.=.-

__ • ·-C~. -~~~~-- -~ ~ H-- ~=-c :3 
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Table A-2.2.27 Case 2. Without PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
INDIRECT EXPOSURES Calculation of hazard quotients, and hazard Indices 

Consumption rate or soil, CR(soil)= 
Fraction of soil impacted, F(soil)= 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, f(ag)= 

Consumption rate of root veg, CR(bg)= 
Fraction of root veg impacted. F(bg)= 

Consumption rate of fish, CR(fish)= 
Fraction of fish impacted, F(fish)= 

Body weight, BW= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phlhalate 

Cadmium 
Chromium 

.2.4-0initrotoluene 
2,6-Dinitrotoluene 

Di-n-octyl Phthalate 
GB 

HD/HT 
.Lead 

Mercury 
Nickel 

Total PCBs 
Selenlum 

Silver 
2,3,7,8-TCDO & Di.oxin-Like SOPCs 

Thallium 

vx 
Di-n-butyl Phthalale. 

Diethyl Phthalate . 
Manganese 

0.0001 kg/day 
1 unilless 

0.024 kg/day 
0.25 unilless 

0.0063 kg/day 
0.25 unilless 

0.140 kg/day 
1 unitless 

70 kg 

Sc 
(mg/kg) 

I{ soil) 
(mg/day) 

Pd+Pv 
(mg/kg) 

1.0BE-05 1.0BE-09 2.89E-08 
1.29E-05 1.29E-09 3.45E-08 
2.51E-05 2.51E-09. 1.06E-07 
2.71E-06 2.71E-10. 1.14E-08 
1.95E-03 1.95E-07. 1.BBE-07 
6.21E-06 6.21E-10. 2.63E-08 
2.01E-05 2.01E-09. 8.61E-08 
1 07E-06 1.07E-10. 6.00E-12 
1.07E-06 1.07E-10. 5.20E-12 
5.20E-04 5.20E-08. 4.07E-08 
1.23E-06 1.23E-10; 1.35E-13 
1.~3E-04 1.23E-08. 8.20E-13 
3.53E-05 3.53E-09. 1.SOE-07 
3.95E-05 3.95E-09. 3.41E-08 
2.51E-05 2.51E-09. 1.07E-07 
1.54E-07 1.54E-11. 9.90E-12 
9.11E-06 9.11E-10. 2.46E-08 
9.9SE-06 9.95E-10. 4.21 E-08 
1.25E-09 1.25E-1~. 4.17~-12 

1.84E-05 1.84E-09. 7.6~E-08 
1.23E-06 1.23E-10. 1.0SE-10 
5.02E-04 5.02E-08. 4.30E·O~ i 
3.74E-04 3.74E-08. 3.31E-08 
2.54E-04 2.54E-08 1.07E-06 

4-Methylphenol 7.79E-04 7.79E-08. 5.0BE-10 
1.07E-10. 3.97E-15 
1.07E-10. 9.29E-12 
5.78E-10 2.44E-08 

ROX 1.07E-06 
2,4,6-Trinitrotoluene 1.07E-06 

Vanadium 5.78E-06 

l(lotl "'Total daily intake of substance 
Sc =Soil concentration after total lime period of deposilion 
l(soil) = Daily intake of substance from soil 
Pd + Pv = Concentration In plant 
l(agJ = Daily intake of substance from above ground vegetables 
Pr(bg) = Concenlratlon Jn below ground plant parts due to root uptake 
l(bg) =Dally intake of $Ubstance from below ground vegetables 
C(fish) =Concentration in fish 
l(fish) =Dally inlake of substance from fish 
RfD :c Reference dose 

HI = Hazard Index 

l(ag) 
(mg/day) 

Pr(bg) 
(mg/kg) 

l(bg) 
(mg/day) 

C(fish) 
(mg/kg) 

l(fish) 
(mg/day) 

1.27E-13. 1 37E-OB 1.91E-09 
2.81E-15 9 20E-07. 1.29E-07 
5.58E-16. 4 33E-07. 6.06E-08 
4.58E-17. 1.26E-07. 1.76E-08 
1.76E-12: 7.81E-06 1.09E·06 
9,78E-16 8.31E-07 1.16E-07 

l(tot) RID 
(mg/day) (mg/kg-day) 

3.17E-09 4.00E-04 
1.30E-07 3.00E-04 
6.37E-08 7 .OOE-02 
1.79E-08 
1.29E-06 
1.17~-07 

1.60E-O~ 

5.00E-03 
2.0?E-02 
1.00l;-03 
5.00E-03 

1.51E-10 2.00E-03 
1.43E-10 ! 1.00E-03 .. 

Hazard 
Index 
Dver 

9.21E-07 

I 

I 

Haza(d 
Index 
Neuro 

! 1.0BE-09 
2.04E-09 

1.73E-10 8.09E-11 
2.07E-10 1.79E-12 
6.37E-10 3.54E-13 
6.83E-11 2.90E-14 
1.13E-09 1.12E-09 
1.58E-10 6.21E-13 
5.17E-10 2.51E-12 
3.GOE-14. 1.17E-09 
3.12E-14 1.36E-09 
2.44E-10. 2.97E-10 
8.11E-16, 1.78E-08 
4.92E-15. 5.BSE-08 

3.96E-15. 1.13E-06. 1.58E-07 
1.84E·12 3.03E-10 4.24E-11 
2.14E-12 2 39E-10: 3.34E-11 
4.68E·13 2 33E-06. 3.26E-07 . 3.78E-07 2.00E-02 i 2.7qE:07 : 

8.97E-10. NA 
2.0SE-10. NA 

2.81E-11 1.20E-09 ! 1.68E-~O i 3.1~E-10 I 4.30E-05 
9.26E-11 6.33E-07'. 8.86E-08 1 1.01E-~7 .! 

NA _NA 1 NA ! 4.43E-09 .j 
NA 4.42E-04 6.19E-05 6.19E-05 1.00E-04 

9.62E-16. 3.21e-os ! 4.SOE-01 1 4.5~e-0~ 2.i:10e~o2 

., 

5.93E-14; 3.27E-07; 4.57E-08 l 4._5_8E;-08 ..• . . I 

3.34E-14L 7.63E-oa; 1.07E-08 1.1?E-0~ 5.00E-03 ; . 
1.96E-12 6.47E-O~ ! 9.06E-10 , 2.16~-09 5.00E-03 . : 

I 1.0GE-07 

8.85E-03 
6.40E-10. 6.11E-13 
5.94E-14. 3 76E-11 
1.47E-10. 2 12E-11 
2.SJE-10, 1.24E-09 
2.50E-14 5.34E-14 
4.62E-10. 4.97E-14 
6.32E-13: 7.56E-09 
2.SBE-10. 2.82E-05 
1.99E-10 2.33E-07 
6.42E·D9 . 5.52E-1 o 
3.0SE-12. 1.37E-06 
2.3BE·17 B.1BE-10 
5.57E-14 2.16E-16 
1.46E-10 2.89E-12 

8.40E-17_; 4.77E-1~; ~.68.E-11 i_6:71?~-:-~~-. i. j 
7.82E-17 J 2.40E-06_! 3.~6f?:.-:0?. i 3.38E-07.. : 8.00.E-05. J. 6.04E-05 
1.19E-11; 1.62E-OB i 2.26E-09 · j 2.40E-09 .. ;_ ~,30~:"5 i . 7.97E-07 
4.45E-08 1.98~-03 1 2:r7~-04. 1 2.77E;-0_4 . 1.?0~:01 -I 
3.67E-10;. 2.oaE-OS\ ~.91E-06 .. ! 2.s~e-os :..a.oqE-01 I 
B.70E·13; . ~.51E-O? j .3.5~E-9~ . l 3.55~-06._ i .1.:~9E-01 .t 
2.16E-09'. 1.09E-06i 1.53E-07. : 2.~JE:(l.7 -i 5.00E-03 ; 
1.29E-12° 1.73E-10'. 2.42E-11 1.1.33E:10 j 3.00E-03 i 

- - . I. 

. --·- ·--i-~·6'.?E-?7 
: 6.66E-07 
' 

3.41E-13. 5.64E-09. 7.90E-10 : B.98~-10 5.00~:~~ J 2.56E-08 . I 

4.55E-15 4.22E-06 5.91E-07 '. 5.91E-07 ].OOE;:03 ' 

Hazard 
Quotient 

1E-07 
SE-06 
1E-08 
5E-OB 
9E-07 
2E-06 
4E-07 
1E-09 
2E-09 
JE-07 
1E-07 

BE-03 
JE-07 

JE-08 
SE-09 

SE-05 
BE-07 

5E-OB 
JE-07 
SE-07 
SE-10 
2E-OB 
1E-06 

.- - HI= 0.0001 0.009-- I 0.01 



Table A·2.2.28 Case 2. Without PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
DIRECT INHALATION EXPOSURES: 

1cxpasure parameter 

lnnalabon rate, I "'"'" E su1e du1atjon, EC <vr 
80dv weinh1. aw lk 

E sure tune. ET hrtda 
Exoosure lreouencv, EF ldav• r 

Can;i en1c averaolrm !1me, LT 1da 
Noncancer aver a inn time, LT da 

Substimces ol Potential Concern 

Tetra COO 
Penla COO 
Mexa COO 
Heota1..00 
Octa coo 
Tetra COF 
Pen1a COF 
Hexa co,. 
Heala COF 
Oc!a COF 

2,3.7.S·TCOO TEO 
Anl!mon11 
Arsenic 
Ban um 

Bervtlium 
Boron 

Cadmum 
Chromu;m 

CotJa!t 
c ' Lead 

Manoanese 
Mercurv 
Nockel 

Ph<" 
Selenium 

Silver 
1nall1um 

T'" 
Vanadnim 

"~ Acetl)O& 
Benz en& 

Bromodicnlorometnane 
Bromofom'l 
2-Butanone 

1..arbon OISUl!ide 
CartKin Tetrachlonde 

Chlo1obenzeneo 
Chloroform 

ChlOfomethane 
01b1omochloromelhane 

1.1·0ichl0foethane 

1.2·0ochlor ~ 
c1s·1.3-01chl0fnnr ne 

lrans-l.3·01chlo11;111r ne 
Eth !benzene 
2·Hexanone 

Melh lene Chlonde 
4·Me!hu!·2 ntanone 

SMene 
1 1.2.2-Te!rachloroethane 

Tetrachloroethene 
Toluene 

I, I, l·Tric:hloroethane 
Vinvr Acatale 
Vinv! Chloride 

X lanes 
Ben201c Ac1d 

Benz Alcotlol 
Oieth l'hthalale 

01metn I Ph1halate 
Oi·n.Ou Phthalate 
01-n-oc I Phthatate 

bis 2·Eth nexvl ·f>hlhalate 
2-Mettwli heno! 
3·Melhvrohenol 
4·Melhvl1 henol 

Nanh!halene 

"' HD/HT 
vx 

Ct\lonne 
Hvdrnnen Chi on de 
Hvdrooen Fluoride 

Nlfl I cenne 
Pee 

Par11cula1e 
2,4·01Mrotoluene 
2.6-0ini!rotoluene 

2.4.6· Tnni1rotoluene 
ROX 
HMX 

EX"OSUT9 Scensr!o 
Subslll..,... SUb•l•ttne• _, 

........ Fl•l'l<I• Auldtnl 

0.6 .6 0.6 
3.2 3.2 3.2 
70 70 70 

" 350 
25550 

1168 

A•"!lif•bloo Canc:er WI. lnloh --~lrl<llon Fiaho91'-U...l<llllli Al- ""' (UO'lll31 (mglk9'doy) !IH'•mo;i/o:ll"daYl 
1,71E·12 2.14E·17 1.16E+OS 
4.96E·12 6.23E·17 5.80E+04 
1,611"·11 2.02E·16 1,16E+04 
.:1.28E·ll 4.10E·16 1.16E+03 
2.30E·t1 2.88E·16 1.16E+02 
3,65E·12 4.57E·17 1.16E•04 
1.33E·11 1.66E·16 5.80E+04 
2.61E·11 3.26E·16 1.16E+04 
2.06E·t1 2.59E·16 1.16E+03 
1.02E·11 1.28E·16 1.16E+02 
1.60E·11 2.00E·16 1.50E+05 
6.79E-07 8.51E·12 
8.01E-07 1.00E·11 5,00E+Ol 
1.59E--06 1.99E·11 
1.60E-07 2.01E·12 8.40E+OO 
1.34E-05 1,68£·10 
3.91E-07 4.89E·12 6.30E+OO 
1.40E--06 1.7SE·11 4.10E+01 
3.56E-07 4.46E·12 
1.09E-06 1.37E·11 
2.24E--06 2.81E·11 
1.54E-05 1.93E·10 
1.78E-07 2.23E·12 
1.GfiE--06 2.08E·11 8.40E-01 
7.56E--06 9.59E·11 
5.84E·07 7.32E·12 
6.32E-07 7.91E·12 
1.0SE--06 1.32E·11 
2.56E--06 3.23E·11 
3.53E-07 4.42E·12 
1.12€-05 1.40E·10 
7.05c-04 B.83E-09 
3.04E-05 3.81E·10 2.90E-02 
6.92E-08 1.12E·12 
4.12E-07 5.16E•12 3.85E-03 
4.17E--06 S.23E·11 
4.77E-07 5.97E·12 
4.60E·07 S.76E·12 5.3DE-02 
1.11€-07 1.39E·12 
1.73E--06 2.17E·11 8. lOE-02 
8.37E--06 1.DSE·10 6.JOE-03 
9.81E-08 1.23E·12 
8.43E-08 1.06E·12 
3.18E--06 3.9BE·11 
2.75E--06 3.44E·11 1.301'-01 
8.41€-08 1.05E·12 1.301"-01 
1.39E-07 1.74E·12 
1.07E-07 1.34E·12 
8.59E-05 1.0BE-09 1.70E-03 
1.15E-07 1.44E·12 
LltE--06 1.64E·11 
8.90E-08 1.12E·12 2.00E-01 
9.74E-08 1.22E·12 
5.10E·05 6.38E·10 
6.68E-07 8.37E-12 

. 1.06t:-08 1.3.3E·13 
2.01E-07 2.52!:•12 3.00E-01 
1.82E-07 2.2BE·12 
2.66E-05 3.33E·10 
3.46E-05 4.33E·10 
2.11E.Q6 2.64E·11 
7.49E-06 9,3BE·11 
2.65E--06 3.57E·11 
2.9SE-06 3.69E·11 
1.0SE-05 1.37E•10 
7,84E--06 9.82E·11 
4.SJE--06 6,G4E·11 
3.56E--06 4.46E•11 
1.BOE--06 2.25E·11 
5,59.,,-09 7.00E•14 
5.59E-07 7.DOE•12 9.5DE+OO 
5.59E-09 7.00E·14 
1.73.,,-04 2.17E-09 
6.93E-03 B.68E-08 
3.576-03 4.476-08 
S.2~E-07 6.57E·12 
6.90E·10 IJ.65E·15 
1.306-03 1.62£-08 
4.801"-09 6.02E·14 
4.SOE-09 6.02E·14 
4.80E-09 6.02E·14 
4.80E-09 6.02E·14 
4.80E-09 6.02E·14 

A-61 

, .. 
AHkMnt 

02 
3.2 
15 

-'" FJ-...-U...11llloo Alvw 
2.48E·12 
3.61E·12 
2.34E•t2 
4.76E·13 
3.34E·14 
5.JOE·13 
9.53E·12 
3.79E·12 
3.00E·13 
1.49E·14 
3.00E·11 

5.01E·10 

1.68E·11 

3.08E·11 
7.17E·1D 

1.74E·11 

1.10E·11 

1.9BE·14 

3.06E·13 

1.76E·12 
6.60E·13 

4.4BE•12 
1.37E·13 

1.83E·12 

2.23E·13 

7.55E·13 

6.65E·11 

1E·09 

CSF • c..c.r Slopr Fact"' 
AfD •Ref•......, DoM 

t•Hazatdlnd9• H 

-"'"" , ..... 
""' --(mo;i/o:')'dl.y! F'Wl9f-Urnotllloo A'-

1.45E-03 3.0lE-07 

5.BOE-03 6.32£-07 

1.40E-05 3.D1E-Q4 
6.60E-05 5.67£-07 

2.90E-01 3.94E--09 
2.90E-03 4.SOE-08 

5.SOE-03 S.24E-o9 

1.45E+OD 1.59E·11 
3,SOE-03 2.29E-07 
5.BOE-03 1.JOE-07 
5.70E-03 4.G4E-o9 
2.90E-01 1.31E·1D 

6.70E-Ot 2.71E-OB 
2.30E-01 1.37E·10 
8.70E-01 4.12E·10 

1.tOE-01 1.27E-07 

5.70E-02 S.11E·11 

8.6'7E-07 1.77E-06 
2.90E-05 5.2BE-06 
8.67€-07 1.77E-06 

5.SOE-03 3.27E-04 

Tot.Ill HI= 0.001 

COO• Clllclinat..i dlbenlo-p-dlalln 
COi' • Chlo<in.t..i d~lur.., 

I ! 

i! 

·,j 

i I 

I , 

I i I 

I 
1 

I 



Table A-2.2.29 Case 2. Without PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 

Risk Hl·Uver Hl-Neuro HQ Rl1k·lnh. Hl·lnh, 
UMCOF UMCDF UMCDF UMCDF UMCDF 

Indirect lnhalatlon 
Antimon11 1.0BE·07 Tetra COD 2.481--12 
A1senie 1,15E-09 5.95E·ui. Penta COO 3.61E-12 
Barium 1.2SE-08 Hexa COO 2.34E·12 

8e1V11ium 4.53E·10 4.92E·08 Hectacoo 4.76E·13 
bis 12-EttwJh ·n Phthalate 1.06E-10 9.21E-07 S.83E-07 oaacoo 3.34E·14 

Cadmium 1.!SOE-06 Tetra COF 5.30E·13 
Chromium 4.39E-07 Penta COF 9.63E·12 

2,4-0initrotoluene 6.05E·13 1.08E·09 1.04E Hexa COF 3.79E·12 
2,6·0initrotoluene 5.70E·13 2.04E-09 1.96E-09 aCOF 3.00E-13 

01°n-octvi Phtha!ate 2.70E-07 2.S9E-07 eta CDF 1,49E·14 
GB 1.06E-07 1.02E-07 2,3,7,S-TCDO TEO 3.00E-11 

HO/HT S.63E-09 Antimonv 
Lead Arsenic s.01e-10 

Metcuro 8.a5E-03 8.4SE Banum 3.01E-07 
Nickel 3.lOE-07 BeMlium 1.68E·11 

Total PCBs 2.07E·09 Bo= 6.32E-07 
Selenium 3.22E-06 Cadmium 3.08E·11 

Silver 5.91E·09 Chromium 7.17E·10 
2.J,7,8·TCDD & Others 5.90E-OS Cob•• 

Thallium 6.04E-05 S.80E·05 ' vx 7.97E·07 7.64E-07 Lead 
Di·n·butvi Phthalate Mannanese 3.01E-04 

Dielhvl Phthalate S.OSE-06 Mercurv S.67E·07 
Manoanese 3.62E·07 3.47E·07 Nickel 1.74E·11 

4-Meth henol 6.66E·07 6.39E·07 Phos ru• 
ROX 8,57E·14 6.06E·10 Selenium 

2,4,6-Trinitrotoluene 1.58E·13 2.56E·08 2.46E-08 Silver 
Vanadium 1.16E·06 Thallium 

no 
Vanadium 

Zinc 
Acetone 
Benzene 1.10E·11 

Bromodichlorome\hane 
Bromolorm 1.98E·14 
2-Butanone 3.94E-o9 

Carbon Disulfide 4.50E·08 
Carbon Tetraenloride 3.06E·13 

Chlorobenzene 5.24E-09 
Chloroform 1. 6E·12 

Chlorometnan" 6.60E·l3 
Oibromoehloromethane 

1, 1 ·0iehloroethane 1.S9E·11 
1.2·0iehloro • 2.29E·07 

cis· 1.3-01chlortt1r~e 4.48E·12 1.30E·07 
trans· 1 a-01en1ororir e 1.37E·13 4.04E·09 

Elhvlbenzene 1.31E·10 
2·Hexanone 

Melhvl9f'le Chlonde 1.8JE·12 2.71E-08 
4-Meth.,,_2- tanone 

Slllfene 4.12E·10 
1.1.2.2·Tetrachloroethane 2.2JE·13 

Tetraehloroethene 
Toluene 1.27E-07 

1.1, 1·Trichloroelhane 
VlnYl Acetate 5.11E·11 
VinYl Chlonde 7.SSE·13 

Xvlenes 
Benzoic Acid 

Benzvi Alcol'lol 
Oiethvl Phthalate 

Oimethv Phthalate 
01-f'l·bUt Phthalate 
01-n-oet Phthatate 

bis12-Etnvihe -Phthalale 
2·Melh -· 3-Meth ""' 4-Meth 

.,,. 
N thalene 

GB 1.nE·06 
HO/ 6.6SE·11 5.2BE--06 

vx t.nE-06 
Chlorine 

H\ltl.rooen Chloride 3.27E·04 
Hvdr F!Uoride 

Nit rin• 
PcB 

Particulates 
2.4·0initrotoluene 
2.6-0initrototuene 

2,4,6-Trinitrotoluene 

ROX 
HMX 

Total 6.B4E-08 6.17E.OS 8.SSE-03 1.40E-09 6.39E--04 

Grand Total 7E-08 0.00006 0.0088 , .... 0.001 

""" 
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Table A-2.J.1 Case J. With PFS, HHRA Protocol: UMCOF RESIDENT 
CONCENTRATIONS AND OEPOSJTIONS: Calculated depositions and concentrallons for Indirect exposure palhwaya 

Subslances of PotenUal Concern ·;;artiCUiaiCDry Partlculale Wei Vapor Vapor Toxicity 
Oeposlllon Deposition Wet Deposition Concentration Equlvalency 

Pdd Pwd Vwd Vo Factor 
lalm211vr ,,. ..... 211-~ 1 .... .1m211vr /ualm3l 

Tetra COD 1.29&11 1.28E-12 2.89E-12 1.22E-10 t.000 
Penta COD 1.06E-10 1.0SE-11 6.BJE-12 2.88E-10 0.500 
Hexa COD 1.33E·10 1.32E-11 1.84E·12 7.75E-11 0.100 
HentaCDD 1.40E-10 1.39E-11 5.26E-13 2.21E-11 0.010 
OclaCDD 2.B6E-10 2.83E·11 1.05E·14 4.43E-13 0.001 
Tetra COF B.29E-12 B.22E·13 3.73E-12 1.57E-10 0.100 
Penta CDF B.29E-11 B.22E·12 1.10E·11 4.65E·10 0.500 
Hexa COF 1.27E-10 1.26E·11 2.B9E·12 1.22E-10 0.100 
HeotaCDF 1.37E-10 1.36E·11 1.0SE-12 4.43E·11 0.010 
Octa CDF 2.BSE-10 2.B3E·11 1.05E·13 4.43E-12 0.001 

Total= 
Anlimonv 1.41E-05 1.39E-06 O.OOE+OO O.OOE+OO 
Arsenic 1.22E-05 1.20E-06 O.OOE+OO 0.00E+OO 
Barium 1.81E-05 1.78E-06 O.OOE+OO O.OOE+OO 

Bervllium 3.99E-06 3.91E-07 0.00E+OO O.OOE+OO 
bis {2-Ethulhe"'\l Phthalate B.84E-07 B.82E-08 6.54E·07 2.75E-05 

Cadmium 4.44E-06 4.35E-07 0.00E+OO O.OOE+OO 
Chromium 4.SSE-06 · 4.47E-07 0.00E+OO 0.00E+OO 

2,4-Dinitrolaluene O.OOE+OO 0.00E+OO 4.01E·OB 1.69E-06 
2.6-Dinitrotoluene O.OOE+OO 0.00E+OO 4.01E·OB 1.69E·06 

Di-n--0ctvl Phthalate 9.10E-07 9.0BE-08 6.73E·07 2.B4E·05 

GB 4.0JE-15 4.01E-16 8.44E·09 3.56E·07 
HD/HT 1.04E-11 1.04E-12 8.44E·07 3.56E·05 
lead 9.47E-06 9.36E-07 0.00E+OO O.OOE+OO 

Mercurv O.OOE+OO 0.00E+OO 7.64E-07 3.23E-05 
Nickel 7.15E-06 7.04E-07 O.OOE+OO O.OOE+OO 

Total PCBs O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
Selenium 9.59E·06 9.49E-07 0.00E+OO O.OOE+OO 

Silver 1.30E-05 1.2BE-06 O.QOE+OO O.OOE+OO 
2.3,7 .8-TCOO & Dioxin-like SOPCs 1.37E-10 1.36E-11 1.27E-11 5.35E·10 

Thallium 2.73E·05 2.67E-06 1.65E·15 6.9BE·14 

vx 1.27E·11 1.26E·12 8.44E-09 3.55E·07 
Di-n·buNI Phthalale 9.10E-07 9.0BE-08 6.73E·07 2.84E-05 

Diethvl Phthalate B.43E·07 8.35E·OB 6.19E·07 2.61E·05 
Manoanese 4.48E-06 4.45E-07 O.OOE+OO O.OOE+OO 

4·Melhvlohenol 7.94E·12 7.92E-13 6.42E-07 3.SSE·OS 
RDX O.OOE+OO 0.00E+OO 4.0lE-06 1.69E·06 

2.4,6· Trinitrotoluene O.OOE+OO O.OOE+OO 4.01E-08 1.69E·06 
Vanadium 7.14E·06 7.00E-07 0.00E+OO 0.00E+OO 

. : .=7~~ 
~~·~.: -~·"S.~ --=-~;o'-"o:~ 

·--·-

:_:_ 

2,3,7,8-TCDD 2,3,7,8-TCDD 2,3,7,8-TCDD 2,3,7,8-TCDO 
Toxicity Equivalents Toxicity Equivalents Toxicity Equivalents Toxicity Equivalents 

Particulate. Cone. Dry Oeposl!lon Wet Deposition Vapor Cone. 
fucr/m3l •-'-21 •-'-21 iu~"-3l 

1.29E-11 1.28E·12 2.89E-12 1.22E-10 
5.29E-11 5.25E·12 3.42E·12 1.44E-10 
1.33E-11 1.32E-12 1.B4E·13 7.75E·12 
1.40E·12 1.39E·13 5.26E-15 2.21E-13 
2.B6E-13 2.B3E-14 1.05E-17 4.43E·16 
8.29E·13 B.22E-14 3.73E·13 1.57E-11 
4.14E-t1 4.11E·12 5.52E-12 2.33E-10 
1.27E-11 1.26E·12 2.89E-13 1.22E·11 
1.37E-12 1.36E·13 1.05E·14 4.43E·13 
2.85E·13 2.83E-14 1.05E-16 4.43E·15 
1.37E-10 1.36E·11 1.27E-11 5.35E-10 

CDD = Chlorinated dlbenzo-p-dloxln 
CDF = Chlorinated dlbenzo-p-furan 

-.-.~ J 
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Table A-2.3.2 Case 3. With PFS, HHRA Protocol: UMCDF RESIDENT 

SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing depth, Z= 
Soil bulk density, BO= 

Total deposition time period, Tc= 
Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di-n-octyl Phthalate 
GB 

HD/HT 
Lead 

Mercury 
Nickel 

Total PCBs 
Selenium 

Silver 
2,3,7,8-TCDD & Dioxin-Like SOPCs 

Thallium 
vx 

Di-n-butyl Phthalate 
Diethyl Phthalate 

Manganese 
4-Methylphenol 

ROX 
2,4,6-Trinitrotoluene 

I Vanadium 

1 cm 
1.5 g/cm3 
3.2 yrs 

3 cm/s 

Pdd Pwd 
(g/m2)/yr (g/m2)/yr 

1.41E-05 1.39E-06 
1.22E-05 1.20E-06 
1.81E-05 1.78E-06 
3.99E-06 3.91E-07 
8.84E-07 8.82E-08 
4.44E-06 4.35E-07 
4.55E-06 4.47E-07 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
9.10E-07 9.08E-08 
4.03E-15 4.01E-16 
1.04E-11 1.04E-12 
9.47E-06 9.36E-07 
O.OOE+OO 0.00E+OO 
7.15E-06 7.04E-07 
O.OOE+OO O.OOE+OO 
9.59E-06 9.49E-07 
1.30E-05 1.28E-06 
1.37E-10 1.36E-11 
2.73E-05 2.67E-06 
1.27E-11 1.26E-12 
9.10E-07 9.08E-08 
8.43E-07 8.35E-08 
4.48E-06 4.45E-07 
7.94E-12 7.92E-13 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
7.14E-06 7.00E-07 

Vwd 
(g/m2)/yr 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.54E-07 
O.OOE+OO 
O.OOE+OO 
4.01E-08 
4.01E-08 
6.73E-07 
8.44E-09 
8.44E-07 
0.00E+OO 
7.64E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.27E-11 
1.65E-15 
8.44E-09 
6.73E-07 
6.19E-07 
O.OOE+OO 
8.42E-07 
4.01 E-08 
4.01E-08 
O.OOE+OO 

Sc= Soil concentration after total time period of deposition 
Ds = Deposition term 

Pdd =Yearly dry deposition from particle phase 
Pwd =Yearly wet deposition from particle phase 
Vwd =Yearly wet deposition from vapor phase 

Ve= Vapor phase air concentration 

Ve Os Sc 
(ug/m3) (1/yr) (mg/kg) 

O.OOE+OO 1.03E-03 3.31E-03 
O.OOE+OO 8.92E-04 2.85E-03 
O.OOE+OO 1.32E-03 4.23E-03 
O.OOE+OO 2.92E-04 9.34E-04 
2.75E-05 1.85E-03 5.91E-03 
O.OOE+OO 3.25E-04 1.04E-03 
0.00E+OO 3.33E-04 1.07E-03 
1.69E-06 1.09E-04 3.50E-04 
1.69E-06 1.09E-04 3.50E-04 
2.84E-05 1.90E-03 6.0BE-03 
3.56E-07 2.30E-05 7.36E-05 
3.56E-05 2.30E-03 7.36E-03 
O.OOE+OO 6.94E-04 2.22E-03 
3.23E-05 2.09E-03 6.68E-03 
O.OOE+OO 5.24E-04 1.68E-03 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 7.03E-04 2.25E-03 
O.OOE+oo· . 9.50E-04 3.04E-03 
5.35E-10 4.46E-08 1.43E-07 
6.98E-14 2.00E-03 6.40E-03 
3.55E-07 2.30E-05 7.36E-05 
2.84E-05 1.90E-03 6.0BE-03 
2.61E-05 1.75E-03 5.59E-03 
O.OOE+OO 3.28E-04 1.0SE-03 
3.55E-05 2.29E-03 7.34E-03 
1.69E-06 1.09E-04 3.SOE-04 
1.69E-06 1.09E-04 3.SOE-04 
O.OOE+OO 5.23E-04 1.67E-03 



;;-
0\ 
'-" 

---·-· 

Table A-2.3.3 Case 3. With PFS, HHRA Protocol: UMCDF RESIDENT 

CONSUMPTION OF ABOVE-GROUND VEGETABLES: 

Interception fraction of edible portion, Rp
Pl.ant surface loss coefficient, kp= 

Time between rainfalls, t-rain= 
length()/ plant exposure per harvest, Tp= 

Standing crop biomass,Yp= 
. _ ..... _ _ . . _Density of air, p= 

Above oround veo. correction factor, VGab= 

Substances of Potential Concern 

Antimony 
Arse·niC 

- Barium 
.. .... _ 8eryliiu-m~ . 
bis (2-Ethylhexyl) Phthalate 

·· ciiilmium 
Chromium 

:f4-Dinilroioiliene 
· - ··2.6-biiilfroiolueiie 
--i5i~ri:act}tJphfha1a1e· · 

GB 
.HD/HT 

Lead· 
Mercu,Y 
Nickel · 

Total f>c1is 
Seieiiium 

Silver 
2.:3:"7,B:T-cob & Dioxin~Uke SOPCs 
- - · · - TT1aliium · · - - -- -.... ·vx. 

·pJ:-n:li_u_iY!f>bffia1aie · 
DiethyJ Phthalate 

Man.ganese 
4:Methylphenol . .. ROX 

2,4,ii:Trlniirotoiuene-
Vanadium · 

Calculation of above-ground vegetable concentration due to direct deposition 
Calculation of above-ground vegetable concentration due to air-to-plant transfer 

0.04 unitless 
1.8 1/yr . 
14 days 

0.16 yrs . 
1.7 kg DW/m2 

1200 g/m3 
0.01 unitless 

Pwd 
(g/m2-yr) 

1.41E-05 . 1.39E-06 
1.22E-05 . 1.20E-06 
1.81E-05 . 1.78E-06 
3.99E-o6 3.91E-07 
8.84E-07 ! S.82E-08 
4.44E-o6 4.35E-b7 
4.55E-06 4.47E-07 
b 66E+Oil ; 6.o6E+bo 
O.OOE+bb ; O.OOE+66. 
9.1DE-07 ' 9.bBE-08 
4.63E-15 1 4.01E-1ii 
-1.04E-11 '1.04E:-12 
9.47E-66 : 9.36E-67 
ci.OOE+b6 . 6.00E+OO 
7.15E-06 '7.04E-bi. 
b.obE'+bo 'o:ooE'+oo ' 
9.59E-06 9.49E-67 
1.30E-05 . 1.2BE-06 
1.37E-10 1.36E-11 
2.73E-65 ' 2.67E-06 
1.27E-11 : 1.26E-12 
9.1 OE-07 9.68E-68 
8.43E-o7 : 8.35E':oa 
4.48E-66 . 4.45E-07 
7.94E-12 • 7.92E-13 
6.00E+OO . O.OOE+OO 
0.00E+bb . O.OOE+OO 
7.14E-06·. 7.00E-07 

Fw 

Pd= Concentration in plant due to direct deposition 
Pv =Concentration in plant due to air-to-plant transfer 

Pd+ Pv =Concentration In plant due to direct deposition and air-to-plant transfer 
Fw =Fraction of wet deposition of particles that adheres to plant 
Bv =Air-to-plant bioconcentration factor 

0.2 1.iiiE-65 . b.OOE+66"' ·- NA - :o.i>oi:+oo 1.tsE-05 
0.2 ; 1,5~~-05 . : O.OQ~+OO 1- i'Jf\_ . =~ O~~E_+Q() f,53~-05 . 
0.6 ! . 2.36E_-05 -~O,OQE+O() J _!-!/\__ _ _ i O.QQf:+OO ?.36E_.-05 
0.6 · 5.21E-06 O.OOE+OO i NA · O.OOE+OO 5.21E-06 -· ---·-·----·-··--·· - .... ··-·---·--·-··----------------l-· ·------.. --- ----- ------· 
013 i 1,1_§EcQ6_ I ?.75E:Q5_ i-- 5, 1.1.E.:>02. _, .1,11'.f::Q.7_ . !:=!!E_-06 
0.6 . L~·B.QE-06 _: 0.00§_+00 .L- _ -~/\_ ... _J Q,Q_OE_+Q() _1!·8.0.E_-06 
0.6 ' 5.95E-06 , O.OOE+OO i NA ; O.OOE+OO 5.95E-06 . . I····--·---. -·-····--·-··-···-----·-----l·- -·-··--·- ------ -
0.6 1.Q,Q~+QO ,.1,69E:Ql3 i._t§OE+02 __ 

1
2,111':.c!l!l .. ~·.!!E_:0_9. 

0.6 : O.OOE+OO i 1.69E-06 i 1.30E+02 1.83E-09 1.83E-09 

~! 1t!!HJ1 Illf !Lt~iijf-~ll ~i;~ 
g ~. •. j ~:~~::ifi ~-i~~~gf~ : 2:~~E~~~=-- !-~1~~~g~ f ~f~:g~ -
oil- ··u1js!':o:§: 19-@E:+oiJ :~:.::::::.::::Nl\·-::::tQ:o_o~+oo_ s:~i;E_-os_. 
Oc6· _ _J o_,_o_oE_+Q_Q_i _Q,QOE+OQ ; __ 1}2E_.:t:Q~ _ ().Q_()f:+()Q_ 0_,_QO(;+OO 
0.2 I 1.21E-05 1 O.OOE+OO ' NA O.OOE+OO 1.21E-05 
o.6 J fZQf:-Q5::Jo,ao:~+ciO-:::-.~:::::::Ei\:::::::~:::= ifo(Ji[+oo ::rfoE_:os 

0.60 I 1.BOE-10 ! 5.35E-10 : 8.39E+04 3.74E-10 5.53E-10 
.o 6 .· .. jJ:s7E_:Cl~J§:s_ag:B. +·:·::: _fJA._:::.::: Q:oo:::~+iJo ~:~1~,05 
0.6 : 1.66E-11 1 3.55E-07 , 2.26E+03 6.70E-09 6.71E-09 ·--.- ----------1 ·-·- -·- -----·-- ·-----~---· -- -------- -·- ----· --· 
0.6 . 'J,1_9E_-.Q§_• 2,§4E_-O§ : .4,4QE_+02 __ J . .Q4E-OI_ 1_.?_9(;-0§ 
0 6.. . i 1_.1_Qf:-Q6 J _:1.1)1_E:05 _ 4,4~J:::':02 --" _9:1.~E_-Q!I 1_.?0E_-06 
0.6 . . i ~,(l_6f:-06 .j o,oo.E+OO .... ___ N_f\_ __ J. Q,OOE__+_(lO ~:!11lEcQ6 
0.6 .! 1.04E_-1_1 , 3,!)5E:05 "·-1"7_1_E_+Q_L_.J 5Jl_5E_-09 . 5,06E-09 
0.6 O,QOE_+O() l 1.69E_-06 ... ~9?E:~ _ _J 1.4QE_:12_ 1.4()1:-12 
0.6 O.OOE+OO , 1.69E-06 2.32E+02 ' 3.27E-09 3.27E-09 
6.6 !l:33E-06 . : 0.00E+bO . - . - : NA - : i o:i>OE'+oo 9.33E-06 . 

. - --- - -""-"" -.- -·---·-
--~-- _J 
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Table A-2.3.4 Case 3. With PFS, HHRA Protocol: UMCDF RESIDENT 

CONSUMPTION OF ROOT VEG ET ABLES: 
USING TIME-AVERAGED SOIL CONCENTRATIONS Calculation Of soil concentration due to deposition 

Calculation of root vegetable concentration due to root uptake 

20 cm 
1.5 g/cm3 
3.2 yrs 

Pr(bg) = Root vegetable concentration due to root uptake 
Sc= Soll concentiration after total time period of deposition 
Os= Deposition term 
Kds =Soil-water partition coefficient 

Soil mixing depth, Z= 
Soil bulk densily, BO= 

Total deposition time period, Tc= 
Below ground veg. correction factor, VGbg= 

Dry deposition velocity of vapor phase, Vdv= 
0.01 unitless 

3 cm/s RCF =Ratio of concentration in roots to concentration in soil pore water 
Vwd =Yearly wet deposition from vapor phase 

Substances of Potential Concern 

I 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalale 

Cadmium 
Chromium 

2,4-Dinilrotoluene 
2,6-Dinitrotoluene 

Di-n-octyl Phthalate 
GB 

HD/HT 
Lead 

Mercury 
Nickel 

Toial PCBs 
Selenium 

Silver 
2,3,7,8-TCDD & Dioxin-Like sores 

Thallium 
vx 

Di-n-butyl.Phthalate 
Diethyl Phthalate 

Manganese .. 
4-Methylphenol 

RDX 
2,4,6-Trinitrotoluene 

Vanadium 

Pdd Pwd Vwd Ve 
(g/m2-yr) (g/m2-yr) (g/m2-yr) (µg/m3) 

Os 
(1/yr) 

Sc 
(mg/kg) 

Kds 
mUg 

RCF 
; (mg/kg)/(ug/mL) 

1.41 E-05 1.39E-06 0.00E+OO 0.00E+OO ; 5.17E-05 1.65E-04 2 3.00E-02 
1.22E-05 1.20E-06 O.OOE+OO O.OOE+OO t4.46E-05 1.43E-04 ' 29 8.00E-03 
1.81E-05 1.78E-06 O.OOE+OO O.OOE+oii"!G.61E-05 2.12E-04. 530 "1.50E-02 
3.99E-06 3.91E-07 ·o.OOE+OO O.OOE+bo!1.4GE-05 "4.G7E-05. io 1.50E-03 
8.84E-07 8.82E-08 . 6.54E-07 2.75E-Cl5_; 9.23E-OS : 2.SSE-04 '. 280000 3.20E+02 
4.44E-06 4.35E-07 O.OOE+OO 0.00E+OO :1.63E-05 5.20E-05 i 160 3.20E-02 
4.55E-06 . 4.47E-07 ·o.OOE+OO 0.00E+OO '1.67E-05 . s.34E-05 r 18 . ~ 4.SOE-03 

lo.oOE+OO O.OOE+OO .4.01E-08 1.69E-(j(j5.47E-06 :1.?SE~05 j. 0.8?. i 1.90E+OO 
lo.OOE+OO 0.00E+OO 4.01 E-08 . 1.69E-06 . 5.47E-06 I 1.75E-05 ; 0.67 1.70E+OO 

~:~~~:~~ • ~:g~~:~: . ~:!!~:g~ · ~:~ci~:g-¥j~:~~~:6~ .;:~~~:6: ·I: 2£~~~0 .1· i:~~tgf 
1.04E-11 .1.04E:-12 .8.44E-07 :3.56E:-05_1!,.)5E:04 ,3.~85:Q4 _1,2_ 1 .. 1,16E+OO 
9.47E-06 . 9.36E-07 O.OOE+OO ,O.OOE_+0_0+~.47E:Cl.5 , 1._!15:04 t __ ()QI)_ ·· I- ...... NA. . 
IO.OOE+OO ,0,005+00 J.64E-07 '.3.23E::Q5_+!,04!=-04 .~.34E::04 ·f_ 57_Q_Q0 ___ 

1

, ...... _NI\ _ 
7.15E-06 . 7.04E-07 .O.OOE+OO .,O.QOE0_+00 1 2,62E-05 .: ~ .. 381,':05 J. . 82 _ ......... <J,OOE:Cl.3. 
Q.OOE+OO 0.00E+OO .O.OOE+.00 ,O.OOE:+(l()_[O~OOE:+OO . O.OOE+OO f. 43QI). __ ~·· 2 .. 1 OE:+O'.!. 
9.59E-06. 9.49E-07 .O.OOE+OO ;O.OQE::>IJQ.f3.51E:Q!!. J.gE;:04 ~- 4.3 .. -i _2.00E-02 _ 
1.30E-05 1.28E-06 0.00E+OO O.OOE+OO .4.75E-05 ; 1.52E-04 ' 0.4 ; 1.00E-01 - - · - · - ·· · - · ---·-- ----r-------··---·; .... ________ J._ ·-·-------- 1- ---·-·-- --· 

1.37E-10 1.36E-11 1.27E-11 5.35E-10 .2.23E-09 '7.14E-09. 142000 I 1.21E+04 
2.73E-05 2.67E-06·1.65E-1s 6.!l8E-1±]:fooE-o4 [~.2o~-Cl.4; · i'4 L · <1,0()E-04 
1.27E-11 1.26E-12 .8.44E-09 :3.55E:Q!.~!.15E-06 ;3.§8E;-06 ·' 0.15 .. ~ 1.85.E+OO 
9.10E-07 9.08E-08 6.73E-07 2.84E-05 '9.50E-05 3.04E-04 : 1.6 ' 1.80E+02 
8.43E-07 ·8.35E-08 6.19E-07 2.61E~65"""78.74E-05 2.BOE-04-; 5.3 ' 6.56E+OO 
4.48E-06 4.45E-07 0.00E+OO o.o<i~+o(j j.64E-OS 5.25E--OS : 23 '. }J:>OE-01_ 
7.94E-12 7.92E-13 8.42E-07 3.55E-05 :1.15E-04 3.67E-04. 0.50 1.76E+OO 

io.OOE+OO O.OOE+OO 4.01E-08 · 1.69E~06 '.5.47E-06 1.7SE-05 0.63 1 •.. 9.61E-01 
lo.ooE+oo ·o.ooE+oo 4.01E-08·1.69E~b6 t5.47E-OG :1.7sE-os 11 : · 4.44E+o() 
7.14E-06 ·7.00E-07 ·o.ooE+OO O.OOE+Oo !i.61E-05 ·a.36E-05 100 ' 1.00E-01 

· Pr(bg) 
(mg/kg) 

2.48E-08 
3.94E-10 
5.silE-11 · 
1.00E-11 
3.38E-09 
1.04E-10 
1.33E-10 
3.82E-07 
4.44E-07 
3.4BE-69 
1.07E-06 - - . . .. --· 
3.53E-06 

NA 
NA 

4.09E-11 
o.o6E+00-
5.23E-09 
3.lioi=-o7·
s.08E-12 
1.73E-11 
4.54E-07 
3.42E-04 
3.49E-06 
2.28E-09 
1.29E-05 
2.67E-07 
7.0GE-08 
8.36E-10 
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Table A-2.3.5 Case 3. With PFS, HHRA Protocol: UMCDF ADULT RESIDENT 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumption rate of soil, CR(soil - 0.0001 kq/dav 
Fraction of soil imnacted, f( soil - 1 unitless 

Consumption rate of abv qrd vea, CR "' -
0.024 kaiday 

Fraction of abv ard vea impacted, F aa = 0.25 unilless 
Consumolion rate of root vea, CR bq = 0.0063 ka/dav 

Fraction of root vea imoacted, F ba = 0.25 unilless 
Exoosure duration, ED= 30 vr 

Exoosure freouencv, EF- 350 davIVr 
Bodv weiahl, BW- 70 ko 

Averaoino lime, AT- 70 vr 

Substances of Potential Concern Sc l(soll) 
(mn&n) (mQ/dayJ 

Anlimonv 3.31E-03 3.31E-07 

Arsenic 2.85E-03 2.85E-07 
Barium 4.23E-03 4.23E-07 

Bel'\illium 9.34E-04 9.34E-08 

bis (2-Ethvlhexvl) Phthalate 5.91E-03 5.91E-07 

Cadffiium 1.04E-03 1.04E-07 

Chromium 1.07E-03 1.07E-07 

2,4-Dinilrotoluene 3.SOE-04 3.SOE-08 

2,6-Dinilrotoluene 3.SOE-04 3.SOE-08 

Di-n-octvl Phthalate 6.0BE-03 6.0SE-07 

GB 7.36E-05 7.36E-09 

HD/HT 7.36E-03 7.36E-07 

Lead 2.22E-03 2.22E-07 

Mercu1V 6.68E-03 6.68E-07 

Nickel 1.68E-03 1.68E-07 

Total PCBs O.OOE+OO O.OOE+OO 

Selenium 2.25E-03 2.25E-07 

Silver 3.04E-03 3.04E-07 

2,3,7,8-TCDD & Dioxin-Like SOPCs 1.43E-07 1.43E-11 

Thallium 6.40E-03 6.40E-07 

vx 7.36E-05 7.36E-09 

Oi-n-butvl Phthalate 6.08E·03 6.0BE-07 

DiElthvl Phthalate 5.59E-03 5.59E-07 

Manaanese 1.0SE-03 1.0SE-07 

4-Methvlohenol 7.34E-03 7.34E-07 

ROX 3.SOE-04 3.SOE-08 

2,4,6-Trinitrotoluene 3.SOE-04 3.50E-08 

Vanadium 1.67E-03 1.67E-07 

Pd+Pv 
(mn&nJ 

1.78E-05 

1.53E-05 

2.36E-05 

5.21 E-06 

1.27E-06 

5.BOE-06 

5.95E-06 

2.11 E-09 
1.83E-09 
1.25E-06 

8.60E-12 

6.0SE-11 

1.24E-05 

6.18E-06 

9.35E-06 

O.OOE+OO 

1.21 E-05 

1.70E-05 
5.53E-10 

3.57E-05 

6.71 E-09 

1.29E-06 

1.20E·06 
5.86E-06 

5.06E-09 
1.40E-12 

3,27E-09 

9.33E-06 

l(lol):: Total dally Intake of substance 
Sc = Soll concentration after total time period of deposition 
l(soll) - Dally Intake of substance from soil 
Pd + Pv = Concentration In plant 
l(ag) = Dally Intake of substance from above ground vegetables 
Pr(bg) = Concentration In below ground plant parts due to rool uptake 
l(bg)"" Dally Intake of substance lrom below ground vegetables 
CSF"' Carcinogenic slope faclor 

l(ag) Pr(bg) l(bg) l(tot) CSF 
(mQ/dayJ (mn&nJ fmQ/day) fmQ/dav) (per ma/ko-dav) 

1.07E-07 2.48E-08 3.91E-11 4.37E-07 
9.19E-08 3.94E-10 6.20E-13 3.77E-07 1.50E+OO 

1.42E-07 5.99E-11 9.43E-14 5.65E-07 

3.12E-08 1.00E-11 1.58E-14 1.25E-07 4.30E+OO 

7.64E-09 3.38E-09 5.32E-12 5.98E-07 1.40E-02 

3.48E-08 1.04E-10 1.64E-13 1.39E-07 

3.57E-08 1.33E-10 2.lOE-13 1.42E-07 

1.27E-11 3.82E-07 6.02E-10 3.56E-08 6.80E-01 

1.10E-11 4.44E-07 6.99E-10 3.57E-08 6.BOE-01 

7.47E-09 3.48E-09 S.47E-12 6.16E-07 
5.16E-14 1.07E-06 1.68E-09 9.04E-09 

3.63E-13 3.53E-06 5.55E-09 7.41E-07 9.SOE+OO 

7.43E-08 NA NA 2.96E-07 

3.71E-08 NA NA 7.0SE-07 

S.61E-08 4.09E-11 6.44E-14 2.24E-07 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 7.70E+OO 

7.24E-08 5.23E-09 8.24E-12 2.97E-07 

1.02E-07 3.BOE-07 5.99E-10 4.06E-07 

3.32E-12 6.0BE-12 9.SBE-15 1.76E-11 1.50E+05 

2.14E-07 1.73E-11 2.73E-14 8.SSE-07 

4.03E-11 4.54E-07 7.14E-10 8.11E-09 

7.77E-09 3.42E-04 5.39E-07 1.15E-06 

7.20E-09 3.49E-06 5.49E-09 5.72E-07 

3.52E-08 2.28E-09 3.60E-12 1.40E-07 

3.04E-11 1.29E·05 2.03E-08 7.54E-07 

8.39E-15 2.67E·07 4.20E-10 3.54E-08 1.10E-01 

1.96E-11 7.06E-08 1.11E-10 3.51 E-08 3.00E-02 

5.SOE-08 B.36E-10 1.32E-12 2.23E-07 

Cancer 
Risk 

3.32E-09 

3.15E-09 
4.92E-11 

1.42E-10 
1.43E-10 

4.13E-08 

O.OOE+OO 

1.55E-08 

2.29E-11 
6.19E-12 

I Total cancer risk= 6E~OB J 

·~-:::::;:.::--'"""~--

···-=-=-~::- .. --, 
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Table A-2.3.6 Case 3. With PFS, HHRA Protocol: UMCDF ADULT RESIDENT 
INDIRECT EXPOSURES Calculation of hazard quotients, and hazard indices 

Consumplion rate of soil, CR(soil)= 
Fraction of soil impacted, F(soil)= 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, F(ag)= 

Consumption fate of root veg, CR(bg)= 
Fraction of root veg impacted, F(bg)= 

Body weight. BW= 

Substances of Potential Concern 

Antimony 

Arsenic 

Barium 

Beryllium 

bis (2·Ethylhexyl) Phthalate 

Cadmium 

Chromium 

2, 4-Dinitrotoluen~ 

2.6-Dinitrotoluene 

Di-n-octyl Phthalate 

GB 

HD/HT 
Lead 

Mercury 

Nickel 

Total PCBs 

Selenium 

_Silver 

2!~.7,8-TCOD ~Dioxin-Like sqPCs 
Thallium 

vx 
Di-n-butyl Phthalate 

Diethyl Phthalate 

Manganese 

4-Methylphenol 

ROX 
2,4, 6-Trinitrotoluene 

0.0001 kg/day 
1 unilless 

0.024 kg/day 
D.25 unitless 

o. 0063 kg/day 
0.25 unilless 

70 kg 

Sc 
(mg/kg) 

!(soil} 
(mg/day} 

Pd+Pv 
(mg/kg) 

3.31E·03 3.31E.07 1.78E-05 
2.85E-03 . 2.B5E-07 . 1.53E-05 

4 23E-03 4.23E-07 . 2.36E-05 

9.34E-04 9.34E-OB . 5 21E-06 

5.91E-03 5.91E-07 1.27E-D6 

1.04E-03 1.04E-07 . 5.BOE-06 

1 07E-03 1.07E-07 5.95E-06 

3.SOE-04 3.50E-OB . 2 11 E-09 

3.SOE-04 3.SOE-08 1.83E-09 

6.08E-03 

7.36E-05 
6.0BE-07 : 1.25E-06 

7.36E.09 B.60E·12 
7.36E-03 7.36~-07 6.0SE-11 

1.~4E-05 

6.18E-06 

9.35E·06 
O.OOE+OO 

1.21E-05 

2.22E-03 2.22E-07 

6.68E-03 6.GBE-07 

1.68E-03 1.68E-07 

' O._OOE+OO_ O.OOE+OO 

2.25E-03 ~ 2.25E-07 

3.04E-03 3.04E-07 1. 70E-05 

1.43E-07 1.43E-11 . 5.53E-10 

6.40E-03 6.40E-07 3.57E-05 

7.36E-05 7.36E-09 6.71E-09 

6.08E-03 

5.59E·03 
1.0SE-0~ 

7.34E-03 

3.SOE-04 
3.SOE-04 

6.0BE-07 . 1.29E-06 

5.59E.07 1.20E-06 
1.0SE-07 ; 5.66E-06 

7.34E.07 . 5.06E-09 
3.SOE-08 . 1.40E-12 

3.SOE-08 3.27E-09 

\ . Vanadium \ 1.67E-03 1.67E-07 9 33E-06 

l(tot) = Tolal daily Intake of substance 
Sc= Soil concenlfation after total time period of deposition 
l(soll) = Daily intake of substance from soil 

Pd+ Pv"' Concentration In plant 
l(ag) =Daily Intake of substance from iiiibove ground vegetables 

Pr(bg} = Concentration In below ground plant part5 due to root uptake 
l(bg) = Daily intake of substance from below ground vagetables 

RfD"' Reference dose 

HI "' Hazard Index 

l(ag) 
(mg/day) 

Pr(bg) 
(mg/kg) 

l(bg) 
(mg/day) 

l(tot) RfD 
{mg/day} (mgfkg-day) 

1.07E.07 2.4BE-OB 3.91E-11 . 4.37E.07 . 4.00E-04 
9.19E-08 3.94E-10 6.20E-13 3.77E-07 -~_.()OE-04 

1.42E-07 5.99E-11 I 9.43E:-~4 

3.12E-08 1.00E·11 . 1.58~·14 
7.64E-09 

3.4BE-08 

3.57E-08 

3.38E-09 

1.04E-10 

1.33E-10 

5.32E-12 

1.64E-13 

5.65~~7 .7 . .QOE-_{)2 

1.2sE.01 s,oo~,o? 

5.9BE--07 2.00E-02 . ·:·· - ..... 
1.39E-07 1.00E-03 

Hazard 
Index 
Liver 

4.27E-07 

Hazard 
Index 
Neuro 

2~10E-13 1.42E-~7 S:OOE-03 

1.27E-11 3.82E-07 : ~.:~2E-10 3:56.E~B .: 2.00E-.0~ ·.:!. _2.~4J:-9? 
1.10E-11 · 4.44E-07 i .6.99E.-1~ 

1 
3.~7.E-08_, .1:00E-03. •... . i 5.~0E-07 

7.47E-09 i 3.48E-09 ~~4?.E-1~. i 6:16E-07 .. 
1 
_2.(!~E;-.02 . 4.40E:-07 I -···· 

5.16E-14 1.07E-06 i ·1 .. 6BE.09 ; 9.04~.09. ·!· 4._30E-05 • ·- I .3.00~·06 
3.63E-13 . 3.53E-06 ; 5.55E-09 ;. 7.41E~7 .: . . . ... I. I 

~:;~:~: ~~ :· ___ --~~ r ~_::::.~t_··: .. -3~0~~~4 .. , ___ ... ., .. _1.01~-()4 
5.61E-08 .. 4.09E·11 ; 6,44E-1.4 : 2.24E·O~.;_;!.~OE·02 I 1.60E·07 ! 
O.OOE+OO O.OOE+OO I O.OOE+OO ! O.OOE+OO I i T 

1.24e--0a s.23E-o9 1 ·.a=·24~~12 [,"2:sre~Oj = L-.s:OOE~O~_- l... ·· · -~~-·. __ 
3.32E-12 6 OBE-12 9.58E-15 [ 1.76E·11 J __ ... : L:. ,. -1.02E-07 3 SOE-07 f 5.99E-10 l 4.0GE-07 ' 5.00E-03 I ' 

2.14E-07 1.73E-11 2.73E-14 ~ 8.55E-07 (_B_OOE-05 !---·1.53E-04 

4.0JE-11 . 4.54E-07 _

1 
!:14E-10 : B.11E-09 ; 4 30E-05 j. 2.~SE-06 

7.7!E-09 3.42E-04 5.39E-07 ~ 1.15E-06 _ ~ _ 1.goe-01_ .~ ... 

7.20E.09 3.49E-06 . 5.49E.09 ' 5.72E-07 I 8.00E-01 : 
3.52E-OB , 2.2BE·09 1 :.:&oE-12 ! 1,40E-07 - : 1.40E·01 ;-· 

3.04E-11 : 1.29E-05 I 2,03E.08 , 7.54E-07 !_ _5.00E-03 
8.39E-15 . 2.67E-07 4:20E-~O i 3.54E-08 I 3._00E-03 

1.96E-11 . 7.06E·08 . 1.11E-10 3.51E-08 5 .. 00E-04 LOOE-06 

1.43E-08 

2.15E-06 

Hazard 
Quotient 

1E-05 
2E-05. 
1E-Q7 
3E-07 
4E-07 
2E-06 
4E-Q7 
2E-07_ . 
5Ec07 
4E-07 
3E-06 

1.E-04 
2E-07 

. 81;:-07 
1E-06 

.1!'-04. 
3E-06 
2.E-07 
1E-08 
1E-08 
2E-06 
2E-07 
1E-06 
4F-07 5.GOE-08 '. 8.36E710 '. .1~32E-12 . 2:23E_-07 : .7:Doi;:-o~. ·-

' ·- . HI=.. 0.00015 0.00011 I 0.0003 
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Table A-2.3.7 Case 3. With PFS, HHRA Protocol: UMCDF CHILD RESIDENT 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumption rate of soil, CR(soil)= 0.0002 kg/day 
Fraction of soil impacted, F(soil)= 1 unitless 

Consumption rate of abv grd veg, CR(ag)= 0.005 kg/day 
Fraction of abv grd v~g impacted, f(ag)= 0.25 unitless 

Consumption rate. of root_ veg, CR(~g)= 0.0014 kg/day 
Fraction of root veg ii:npacted, F(bg)= 0.25 unitless 

Exposure duration, ED= 6 yr 
Exposure frequency, EF= 350 day/yr 

Body weight, BW= 15 kg 
Averaging time, ,4...T= 70 yr 

Substances of Potential Concern Sc !(soil) Pd+Pv 
(mg/kg) (mg/day) (mg/kg) 

Antimony 3.31E-03 6.61E-07 1.78E-05 

Arsenic 2.85E-03 5.71E-07 1.SJE-05 

Barium 4.23E-03 8.46E..fJ7 2.36E-05 

Beryllium 9 34E-04 1.87E-07 5.21E-06 

bis (2-Ethylhexyl) Phthalate 5.91 E-03 1.18E-06 l 1.27E-06 

Cadmium 1.04E-03 2.0BE-07 5.8DE-06 

Chromium 1.07E-03 2.13E-07: 5.95E·06 

2 ,4-Dinitrotoluene 3.SOE-04 7.00~-08 ! 2.11E-09 

2,6-Dinitrotoluene 3.SOE-04 7 .OOE-08 i 1.83E-09 

Di-n-oclyl Phthalate 6.08E-03 1.22E-06 '. 1.25~-~~ 

GB 7.36E-05 1.47E-08; 8.SOE-1~ 

HD/HT 7.36E-03 1.47E-06 i. 6.0SE-11 

Lead 2.22E-03 4.44E-07 : 1.24E-05 

Mercury 6.68E-03 1.34E-0_6; 6.18E-O? 

Nickel 1.68E-03 3.35E-07 j 9.35E-06 

Total PCBs O.OOE+OO 0.00~+00 ~ O.OOE+OO 

Seleniu~ 2.25E-03 4.SOE-07: 1.21E-05 

Silver 3.04E-03 6.0BE-07 1.70E-05 

2,3,7,8-TCDD & Dioxin-Like SOPCs 1.43E-~7 2.BSE-11 ! 5.53E-10_ 

Thallium 6.4DE-03 1.28E-06, 3.57E-05 

vx 7.36E-05 1.47_E-08 j 6.71E-09 

. Di-n-butyl Phtha1a~e 6.08E-03 1.22~-06 1.29E-06· 

Diethyl Pht~alate 5.59E-03 1.12E-06 1.20E-06 

Mangan~se 1.0SE-03 2.10E-07 5 86E-06 

4-Methylphenol 7.34E-03 1.47E-06 5.06E-09 

ROX 3.SOE-04 7.00E-08 1.40E-12 

2,4,6-Trinitrotoluene 3.SOE-04 7.00E-08 3.27E-09 

Vanadium 1.67E-03 3.35E-07 9.;3~E-06 

l(lol) =Total dally intake of substance 
Sc= Soll concentration after total time period of deposition 
I( soil)= Daily intake of substance from soil 
Pd + Pv = Concentration in plant 
l(ag) ::: Dally intake of substance from above ground vegetables 
Pr{bg) "'"Concentration in below ground plant parts due to root uptake 
l(bg) =Daily Intake of substance from below ground vegetables 
CSF = Carcinogenic slope factor 

l(ag) 
(mg/day) 

Pr(bg) 
(mg/kg) 

l(bg) 
(mg/day) 

l(tot) CSF 
(mg/day) . (per mg/kg-day) 

2.22E-08, 2.48E-08 

1.91E-08 3.94E-10 
2.95E-08 5.99E-11 
6.51E-09· 1.00E-11 
1.59E-09 3.38E-09 
7.25E-09 1.04E-10 
7.44E..09 1.33:~-10 

2.64E-12 3.82E-07 

2.29E-12. 4.44E-07 

8.~SE-1~, -~.B~E-07 

1.38E:~~: .5.90_E·O! 

~:~ OE_-14.: .. ~'.76~-07 
.~.50.E::15. 1:93~""'?7 

__ 1.1!!_E:1~i .1:1~!=-~D_~ 
L__}.6~_E:1_4 j .. 2.~.5~..0?. i . 
. 4,67~,1•J2.21~,Q7 ' 

~.-~~~·1Q_J_}.01~·Q8 . 

l .1·?~.e~1q;J.Q~.E-08 
." ... 1:.~2E~12 .. 1.~22~-06 

.1.07E-14) 1.07E-O~ J .-~·?~.g:1D_j.1.5~.£;:-08 :. 
7.56E-14 3.53E-06 1.23E-09l 1.47E-06 1 

1.56E-09 3.48E-09 

... . ··--. ' . . I· 

1.55E-08. NA L ..... !'J.A ...... ; .. 4.5~§:-07 j 
7.73E-09 I NA :_ ----~-~ -- ~ 1.3~E:~Q6 .. \ 
1.17E..08 '. 4.09E-1_1 L 1:~~E-14 j 3.47£; . ..07 ; 
O.OOE+OO O.OOE+OO ! O.OOE+OO: O.OOE+OO I ! . -·- ......... l '. .. . 

1.51E·OBi 5.23E·09 ,. J.B~E:12; 4.65E:07 i 
2.12E-08 j 3.60E-07 j 1.33E-10: 6.JOE-07 

6~92e-1~ s:·a8E-1~ :-.~~-~;~-~~~1:s:l1 ~.9_3~~i1 · 
4.46E-08 1.73E-11 : .... ~.'.O~_E-1~,. 1,33E-06. 
8.39E-12 4.54S-07 .... :1-·.?~§-.10 1· 1.49E-08 .. 

1.62E-09 3.42E-04 J_ .. !:~Qg~.OJ., _1.34E~6. 
1.SOE-09 3.49E-O~ L.J .. 2~g::a~.: _ 1.12E-06 
7.32E..09 2.28E-09 . 8.QQ!=.-13 ! 2.18E..07 
6.33E-12 1.29E-~5 4.S~E-09 1.47E-06 
1.75E-15 2.67E-07 .. 9.3_4E-11 .. 7.01E-08 
4.09E-12 7.06E-08 2.47E-11 7.00E-08 
1.17E-08 8.36E-10 2.~3E:1.3 3.46E-07 

1.50E+OO 

~.30E+OO 

1.40E-02 

6.~0E-0.1 .. 
6.BOE-01 

9:.SOE+OO 

7.70E+OO 

1.50E+05 

1.10E-01 
3.00E-02 

Cancer 
Risk 

4.85E-09 

4.55E,09 
9.0BE-11 

2.61E-10 
2.61E-10 

- -- ....... ,.. 
7.67E-08 

O.OOE+OO 

. ·-
2.40E-08 

I 4.22E-11 
1.15E-11 

.--- Total cancer risk= 1 E-07 ·1 

----·--' 
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Table A-2.3.8 Case 3. With PFS, HHRA Protocol: UMCDF CHILD RESIDENT 
INDIRECT EXPOSURES Calculation of h.l.::trd 4uuu,_,.,. · ··'. · ·vllces 

Consumption rate of soil, CR(soil)= 
Fraction of soil impacted, F(soil)= 

}::;onsumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, F(ag}= 

Consumption rate of root veg, CR{bg)= 
Fraction of root veg impacted, F(bg)= 

Body weight, BW= 

0.0002 kg/day 
1 unilless 

0.005 kg/day 
0.25 unilless 

0.0014 kg/day 
0.25 unitless 

15 kg 

l(tot) =Total dally Intake of substance 
Sc =Soll concentraUon after total time period of deposition 

l(soil)"" Dally Intake of substance from soil 
Pd + Pv c Concentration In plant 
l(ag) =Dally Intake of substance from above ground vegetables 
Pr(bg) =Concentration In below ground plant parts due to root uptake 
l(bg) =Daily Intake of substance from below ground vegetables 

Rm "' Reference dose 
HI :::: Haz.ard Index 

Substances of Potential Concern Sc I( soil) Pd+Pv l(ag) Pr(bg) l(bg) l(tot) RID Hazard 
Index 

Hazard 
Index (mg/kg) lmoldavl (mg/kg) (mg/day) (mg/kg) (mg/day) (mg/day) . (mg/kg-day). 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phlhalate 

Cadmium 
Chromium 

2,4..:Dinilrotoluene 
2,6-Dinitrotoluene 

Di-n-octyl _phthal"!le 
GB. 

HD/HT 
Lead 

Mer<;:ury 
Nickel 

Total PCBs 
Selenium 

Silver 
2,3,7.8-TCDD & Dioxin-Like SOPCs 

Thallium 
vx 

Di-n-butyl Ph~hala!e 
. Dielhyl Phlhalate 

3.31E-03 6.61E-07 1.78E-05 
2.85E-03 5.71E-07. 1.53E-05 
4.23E-03 8.46E-07. 2.36E-05 
9.34E-04 1.87E-07 5.21E-06 
5.91E-03 1.18E-06 1.27E-06 
1.04E-03 2.08E-07. 5.80E-06 
1.07E-03 2.13E-07. 5.95E-06 
3.50E-04 7.00E-08. 2.11E-09 
3.50E-04 7.00E-08. 1.83E-09 
6,08E-03 1.22E-06. 1.25E-06 
?,36E-05. 1.47E-08. 8.60E-12 
7.36E-03 1.47E-06. 6.05E-11 
2.22E-03 I 4.44E-07. 1.24E-05 
6.68E-03 . 1.34E-06 6.18E-06 
1:68E-03 ., 3.35E-OJ. 9.35E-06 

0.00~+00. , O.OOE+OO 0.00E+OO 
2.25E-03 4.SOE-07 1.21E-05 
3.04E-03 6.08E_-07 1. 70E-05 
1.43E-07 2.86E-11. 5.53E-10 
6.40E-03 1.28E-06. 3.57E-05 
7,36E-05 1.47E-08 6.71E-09 
6 .. 08E-0_3 1.22E-06. 1.29E-06 
5.59E-03 1.12E-06 1.20E-06 

Manganese.. 1.05E-03 2.10E-07 5.86E-06 
. 4-Methylphenol .7.34E-03 1.47E-06. 5.06E-09 

ROX 3.~0E-04 7 .OOE-08. 1.40E-12 
2,4,6-Trinitrotaluene 3.SOE--04 7.00E.08. 3.27E-09 

Vanadium 1.67E:03 3.35E-07 9.33E-06 

8.68E:12. 6.84Ec07 , 
1.38E-13. 5.90E-07 j 

4.00E-04 
3.00E-04 1 

2.10E-14 '. 8.76E-07 ! 7.00E-02 
..... - " . l - . - -

3.SOE-15 1.93E-07 I 5.00E-03 • 
•• " - ' 1 •• - ' •• 

Uver 

1.18E-12. 1.18E-06 : 2,00E-02 .8.45E:07 

3.64E-1_4'. 2.15E-07 1'- ~_.OOE.:Q~ !· 
4.67E-14, 2.21 E-07 . 5.00E-03 · 

Neuro 
2.22E-08 2.48E-08 
1.91E-08. 3.94E-10 
2.95E-08. 5.99E-11 
6.51E-09 1.00E-11 
1.59E-09. 3.38E-09 
7 .25E-09 . 1.04E-10 
7.44E-09. 1.33E-10 
2.64E-12: 3.82E-07 
2.29E-12. 4.44E-07 
1.SGE-09 3.48E-09 

. ::~:~::~: ~:~:~:~: 1 · ~:~~~=~~ 

. 1,22E:12: 1.22E-06 I 2.00~:02 

I 5.~1E-07 
__ ; 1.00E-06 

8.700,-07 .. i·· 
1.07E-14 1.07E-06 i 3.74E,10. 1.51E_-08 .4,30E-05 ~ . ··-· 
7.56E-14 3.53E-06 1 .. 23E-;09! 1.47E-06 ...... ···--j·--· .... . 

· 5.01E-06 ·1 
1.SSE-08 NA I . NA . ).4.59E-07 ... ··---· I ·-·· . I· - .. 
7.73E-09 . NA . : •. NA_ __ ., 1.34E-O~ J.J"QOE.:9•. I-·······-···· .11.92E-04 

1.17E-08 4.09E-.11 ; 1,43E:!. 4 J 3 .. 47E .. :.O?. i. _2.0._DE:0.2_ i_~,48E_c.07 : 
O.OOE+OO O.OOE+OO i O.OQE_+OO 9.00E+OO_ __ .L ....... ·-· 
1.51E-08 5.23E-Og I 1.83E-12 4.65E-07 5.00E-03 : 

2.12E-08; 3.80E-07 i 1~.~~e~1o ·. 6.~JOE:o7. j. 5;goE:_Qj" __ f-· ... ··. -
i •t •" 

! 

-· 

6.92E-13 6.08E-12 I 2.13E-15 2.93E-11 f 
4.46E-08: U3E-11 '. ·s:(}~e:is 1.JJE:os rs:(}og::Q~-~ --i.3iE-04 

8.39E-12; 4.54E-O? [ _ 1,.59E:10 .1.49E-08. L 4.30~-9~.. ····- . __ 
1.62E-09 I 3.42E-04 j._.1.2Q~-07 1.34E,.O~ I ).OOE-01. -i 
1.SOE-09. 3.49E-06 i 1.22E-09 1.12E-06 __ !. 8,0QE.:9.1. I 
7.32E-09 2.28E-09 . 8.00E-13 2.18E-07 I 1.40E-01 ' . . ---·-· ·----· +· .. " .. - -··-
6.33E-12 1.~9E-05 4.52E-09 1.47E-.06 ~ 5.00E-Q3. 
1.75E-15. 2.67E-07 9.34E_:1.1. _7.01E-08 i. 3.00E:O~ .. 
4.09E-12. 7.06E-08 2,47E-1.1 7.00E-08 ,__5.00E-04 c .. 2.00E-06 
1.17E-08 8.36E-10 2.93E-1.3 3.46E-07 . 7.00E-03 . 

t--
i. 
I I . -- .. 

. i· 4,94E-06 

! -

.. ! 2.22E-08 
: 4.~0E-06 

Hazard 
Quotient 

1E-04 
1E-04 
8E-07. 
2E-06 
4E-06. 
1E-05 
3E-06 .. 
2E-06 .. 
4E-06 

41;-06 ... 
2E-05 

SE-04 
1E-06 

~E-06 
8E-06 

1E-03 
2E-05 
SE-07 
SE-08 
1E-07 
2E-05 
1E-06 
SE-06 
3E-06 

I . - . HI= 0.00.02 0.0002 J 0.002 



Table A-2.3.9 Case 3. With PFS, HHRA Protocol: UMCCF RESIDENT 
DIRECT INHALATION EXPOSURES 

E~ SUr• Sc•n•r!o 

:SUbst•ncH OJ .. otsnt1sl Conc:wn Aoopltoblo c .... oti..h. c ...... i..h . ............. ~- c ...... 
1:4,.. ....... lotoko-AduK .... k..C:hll<I '" ... 

·~ .. __ ,. .... '• •... M•• '"" Tetra coo 2.17E·IO 2.72E·15 3.0SE·15 t.16E+OS 3.15E-10 3.53E·10 
PIM'ltacoo 1.07E·0" 1,34E44 1,SOE·1'1 $.BOE.a.I 7.7&E·10 a.ne-10 
He"" coo 1.06E·09 1.llE-1-4 1,49E·1'1 t.53E-OS 2.04E·211 2.28E·211 

a coo 1,06E·09 1.33E·1-4 1.49E·t4 1.53E-07 2.03E·21 2.28E·21 
Oda coo 2.12E-09 2.65E·14 2.97E·14 1.53E-08 4.06E·22 4.5SE·22 
Tetra COF 2.19E·1" 2,74E-15 3.07E·15 \,53E..Q6 4,19E·21 4.70E·21 
P9n!a COF 1.08E·09 t.35E-14 1,51E·14 7,66E-06 1.03E·19 1.11E·19 
Hllxa COF 1.05E·09 1.llE-14 1.49E·1-4 1.S3E-06 2.04E·2<1 2.29E·211 

la COF 1.06E·09 1.33E·t4 1.496-14 1.53E-07 2.G3E·21 2.28E·21 
Oc!.a COF 2.12E·O<I 2.15E·14 2.97E·14 1 .53E-08 4,06E·22 4.SSE·22 

237.8·TCOOTEO 1.55E·09 1.!ME-14 2.11E·14 1.SOE..05 2.!r.!E-09 3.27E-09 
An1imon" 1.04E-04 1.30E-09 1.46£-09 
Arsen1<: 8.97E·05 1.12E-09 1.26E-09 S.OOE..01 S.62E--08 6.29E-00 ....... 1.33E·04 1.66E-09 1.86E-09 

"'m"" 2.92E·05 3,66E.10 4.09E-10 B.40E+OO 3,07E-09 3.«E·09 .. ~ 1.25E·04 1.S6E-09 1.75E-09 
Cadmium 3.25E·05 4.07E-10 -4.S6E·10 6.3CE+OO 2.S?E-09 2.17E-09 
"'~~ 3.34E·0" 4.19E-10 4.69E·10 4.10E+01 1.12E-08 1.92£.08 

"""'" 5.24E·05 6.S6E-10 7.lSE-10 

• 5.66E-05 7.09E·t0 7.!ME·10 
Lead s.99E·05 a.1se.10 9.60E·10 

Mannaneso 3.32E·05 4.16E-10 4.66E·10 
Men:urv 3.23E·05 4.l'.ME·10 4.53E·10 -· 5.25E-05 a..51e.10 7.37E·10 a.-l()E-01 5.S3E·10 8.19E·10 

- = 1.25E·04 1.56E-09 1.75E-09 -- 7.08E·05 s.a1e.10 9.!ME·10 

""'' - 9.55E·05 1.21.lE-09 1.34E-09 ,,,. ..... - 2.00E·04 .,, .... 2.&aE.o9 
Tm - 9,59E·OS 1.20E-09 1.35E-09 

- """'""' 5.23E·05 6.55E·10 7.34E·10 

"" - 7.0BE·O!i 8,87E·10 9.!ME·10 

- ""'~ 5.32E-06 6.66£.tt 7,46E·11 

- -- 9.56E·06 1.20e.10 1.34E·10 2.90E-02 3.47E·12 3.89E·12 

- Bromod.::hloromethanu 4.27E·06 5.34E-11 5.98E·11 
Sromolorm 4.27E·06 S.34E-11 5.98E-11 3.BSE-03 2.06E·13 2.30E·1l -

- 2·0\rtanQllll 7.41E·0" 9.2BE·11 1.04E·10 
Carbon Oisullde -- 7.41E·06 9.2ae.11 1.1'.ME•tO 

- Cart>on Tetrachloride 4.27E-06 5,34E·11 S.98E·11 5.3CE-02 2.llJE·12 3.17E·12 

-- ChloroblM'\z- 4.27E·06 5.34E-11 S,98E·11 

-- Chlor<i!orm 4.27E·O S,34£.11 5.98E·11 8.10E·02 4.33E·12 4.8SE·12 
Chlorormlltlane 4.27E·Oi:; 5,34E·t1 5.98E·11 6.3CE-03 3.37&13 l.nE·13 ----- Oibromochlorom•tNne 4.27E·06 5.34E-11 5.98E-11 

- -- 1 l·Olel'lloroethane 4.27E·06 5.34E·11 S.!IBE·11 

- 1 2·0icMor •M 4.27E·06 5.34E-11 5,98E·11 
cia•1,3·0ic:hlo 4.27E·Oi; 5.34E·11 5.93E·11 1.3CE·01 6.95E·12 7.78E·12 

lntM·t 3-0icl'llorooro 4.27E-0" 5.34E·11 S.93E·11 1.30€.01 6.95E·12 7.78E·12 

'" 
,_ 4.27E-os 5.:ME·11 5,98E·11 

2·Hoxanone 4.27E·0" 5,34£.11 S.9&E·11 
Meth ,, ... ,,,,. 4.27E·06 5,34E·11 5.98E·11 1.70E·03 9,08E·14 1.02E·13 

4·Moi1hvl-2·i>or1anone 4.27E·0" 5,34E·11 5.98E·11 
fil•~ 4.27E·06 S.:ME-11 5.93E·11 

11,2,2·Tetn1chlorolllMn<1 4.27E·06 5.34E·11 5,98E·11 2.00E-01 1.07E·11 1.20E·11 
Telrachloroe\hene 4.27E·06 5.34E.~1 5.98E·11 

"'""'" 4.27E·06 S.34E-11 5.98E·11 
1. l.1·Trichloroe\hat16 5.32E·06 6.66E-11 7.46E·11 

Vm"'Acela!a 3.22E·06 4,03E·11 4.51E·11 
Vwwt ChloridB 9.56E·05 1.20e.10 1.:ME·10 3.00E-01 3,59E·l1 4.02E·11 

' . 4.27E·06 S,34E·11 S.9BE·~1 

Benzok':Aeid 3.90E·O!i 4.89E·10 5.47E•10 
Baru:vt Alcohol 3,55E·05 4.44E-10 4.97E·10 

Oie1h"' Ph1hala1e 3.23E·O!i 4.0SE-10 4.53£·10 
Oimelhvl Ph\halale 3.23E-05 4.05E·10 4.53E·10 
O!-n·but"' P!lihalale 3,51E·05 4.40E·10 4.93E·111 
Ol-n-cictvi Pt1111a1a1e 3.51E·0" 4.40E·10 4.93E·10 

bis 2·E!ll"'h6 -Ph1halate 3.41E·05 -4.27E·10 4.79E·10 
2-Meth 3.SSE·OS 4.«E-10 4.97E-10 
J..Me1h 3.44E·05 4.31£.10 4.83E·10 
4-Meth 3.55E.05 4,«E·10 -4.97E·10 

Na""'halene 3.26E·05 4.08E·10 4.S7E·10 
GB 3.SGE·O 4.4!iE-12 4.99E·12 

"""" 3.56E·OS 4.4!iE·10 4.99E·10 9.50E+OO 4.23E-09 4.7-4E-09 

" 3.56E·07 4.45E·12 4.99E·12 

"'" ..... 6.43E·0? 8.06E-07 9.02E.07 

"~' '""""' 3.nE-01 -4.nE-06 5.29E-06 

" • ""Fluoride 2.88E·01 3.61E-06 4.05E-06 
Carine O.OOE+OO o.ooE+oo o.ooe+oo 

ece o.ooe+n.n O.OOE+OO o.ooe+oo 
Paf\i<:Ulale 1.04E·01 1.30E-06 1.46E·06 

2.4·Dlnrtrotcluene 1.69E·06 2.12E·11 2.37E·11 
2.6·0iMrotoluene 1.69E·05 2.12E·11 2.37£.11 

2.4,6-Trin~rototoone 1.69E·08 2.12E·11 2.37E·11 ,0, 1,69E·06 2.12e.11 2,37E·11 

""' 1.69E·06 2.12E·11 2.37E·11 
9E·Ol:I 1E·07 
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CDD•Ch-. .... 4-m-t><ilo•;., 
CDF•Chlo-.... 4~ 

'""""' .... ft ·- ·-•• -~· -~· ·--· Mo• '"" 

t.45E-03 2.S1E.a5 2.81E.a5 

5.SOE-03 5.19E-06 6,59E-06 

1.-l()E-05 6.49E-114 7.27E-114 
e.ooe.os 1.0lE-114 1.15E..Q4 

2.90E-01 1.ooE-09 7.84E-09 
2.90E-03 7.00E-07 7.84E-07 

5.!IOE-03 2.02E.o7 2.26E.01 

1.4SE+OO 1.ooe-10 9.03E·10 
3.BOE-03 3.08E.07 3.45E-07 
5.BOe-03 2.02E.01 ,,,.,_,,., 
5.70€-03 2.D5E-01 2.30E.o7 
2.90E-01 4.DlE-09 4.SlE-09 

e.1oe.01 1.l-tE-09 1.SOE.o9 
2.30E-Ot 5.0BE-09 5,69E-09 
8.70E-01 t.34E-09 1.SOE-09 

uoe-01 t.06E-08 1.19E-08 

5.70E-02 1.sse.oa 1.73E.OS 

8.67E.07 1.12E-114 1.25E.o4 
2.ooe-0s 3.36E·l'.M 3.76E-64 
8,67E.07 1.12E-04 1.26E-114 

5.SOE-03 1.71E-02 1.99E-02 

Tot1I Hi.. 0.02 0.02 

I· :·i 
Ii 

,, 
1
11 

I,' 
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l1 
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Table A-2.3.10 Case 3. With PFS, HHRA Protocol: UMCDF ADULT RESIDENT 

Risk Hl·Llver Hl·Neuro HQ Rlsk-lnh. HHnh. 
UMCOF UMCDF UMCDF UMCOF UMCDF 

Indirect lnhalatlon 
Antimonv 1.SOE·OS Tetra COO 3.1SE·10 
Arsenic 3.32E-09 1.72E·05 f'entaCOO 7.78E·10 
Bali um 1.10E-07 HegCQO 2.04E·20 

B !lum 3.15E-09 3.41 E--07 HentaCOO 2.03E·21 
bis r2-E\h"'he Phthalate 4.92E·11 4.27E-07 4,10E·07 Octa COO .4.06E·22 

Cadmium 1.90E-t Te!raCOF 4.19E·21 
Chromium 3.90E-07 PentaCOF t.03E·19 

2,4-0initrotoluene 1.421::-10 2.54E-07 2.44E.07 HexaCOF 2.04E-20 
2.6-0lnitrotoluene 1.43E·10 S.tOE-07 4.89E-07 H aCOF 2.03E·21 

Di·n-oct\li Phlhalate 4.40E-07 4.22E·07 Octa COF •.06E·22 
GB 3.00E-06 2.88E-06 2 3 7 S.TCODTEQ 2.92E-09 

HO/HT 4,13E-08 Antlmo1w 
Lead Arsenic: 5.62E-08 

Men;urv 1.0tE-04 9.65E-t Barium 2.51E-05 
Nickel 1.53E-07 Bervidum 3.071::-09 

Total PCBs Boron 5.B9E-06 
Selenium 8.14E·07 Cadmium 2.57E.o9 

Silver 1.11E-06 Chromium 1.72E-08 
2,3,7.S..TCDO &. Others 1.SSE·OB Cobolt 

Thalllum 1.53E·04 1.46E·04 ' vx 2.69E-06 2.SBE·Uoei Lead 
Di·n·butvl Phthalate 1.SBE--07 Manaanese B.49E·04 

Diethvl Phthalate 9.SOE-09 Marcurv 1.Q3E-04 
Manaanese 1.43E·OB 1.37E-08 Nickel 5.53E·10 o.ooe+oo 

4-Meth I enol 2.15E-06 2.07E·06 PhoS""ONS 
ADX 2.29E·11 1.62E·07 Selenium 

2,4,6-Trlnltrotoluene 6.19E·l2 1.00E·06 9.62E-07 Silver 
Vanadium 4.37E·07 Thallium 

TI" 
Vanadium 

Z1"c 
Acetone 
Benzene 3.47E·12 - Bromodlchloromethane 

Bromoform 2.06E·13 - 2·Butanone 7.00E·09 
Carbon Disulfide 7.00E·07 

Carbon Tetrachloride 2.83E·12 - Ch!orobenzene 2.02E·07 - Chlorolonn 4.33E·12 - Chloromelhane 3.37E·13 - Olbromochloromethane 
~ 

1, 1-D!chlaroethane 8.06E·10 ... 
- 1.2-0iehla ~ 3.0BE-07 

- cis·l,3-0ichlorMro e 6.95E-12 2.02e-01 

-· trans•1,3-0ictilo e 6.95E·12 2.05E·07 
Ethvibeozene 4.03E·09 

~. 

2-Hexanone 
~· 

Methv!ene Chlonde 9.0BE·14 1,34E·09 f--· 
I--· 4-Meth"'-2· tanone 

Srvrene 1,34E·09 
f--· 

11,2,2-Tetrachlor,,..thane 1.07E·11 
Tetrachloroethene 

TolU8110 1.06E·08 
1, 1, 1·Trich!oroethane 

VinVI Acetate 1.SSE·OB 
Vin"' Chloride 3.59E·11 

xvienes 
Benzoic Acid 

"'" Alcohol 
Oiethv Phthalate 

Oimeth Phlh"iate 
01-n-but Phthalate 
Dkl·OC Phthalate 

bis 2·Elhvihe ·Phthalata 
2·Meth '""' 3-Meth ~enol 
4-Meth enol 

Nan11thalane 
GB 1.12E·04 

HO/tir 4.23E.o9 3.36E-04 
vx 1.12E·04 

Chlorine 
Hvclroaen Chlortde 1,78E·02 
Hvt1rnnen Fluoride 

Nltr cerine 
PCB 

Particulates 
2, 4-0lnitrotoluene 
2,6-0initrotoluene 

2,4,6-Trinitrotoluene 

ADX 
HMX 

Total 6.37E-08 1,54E-04 1.09E-04 a.57E-08 1.91E-02 

Grand Total 2E·07 0.000154 0.00011 9E--08 0.02 

' 
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Table A-2.3.11 Case 3. With PFS, HHRA Protocol: UMCDF CHILD RESIDENT 

Risk HI-Liver Hl·Neuro HQ Rlsk·tnh. 
UMCOF UMCOF UMCOF UMCOF 

Indirect lnhalatlon 
Anlimonv 1.09E-04 Tetra COO 3.53E·10 
Arsenic 4.SSE-09 1.26E--04 Penta COD a.121-.10 
Barium 8.00E·07 HexaCDO 2.28E-20 

Bervllium 4.SSE-09 2.47E·06 HentaCDO 2.28.,,.21 
bis !2-Ethvlhexvll Phthalate 9,0SE-11 8.45E-07 3.7BE·06 Octa COO 4.SSE-22 

Cadmium 1.3BE-05 Tetra CDF 4.70c·21 
Chromium 2.82E-06 PentaCOF 1.16E-19 

2. 4-uinitrotolUene Z61E-10 5.01E-07 2.24E-06 Hexa COF 2.29F"-2Q 
2,6-0initrotoluene 2.61E·10 1.00E-06 4.4BE·06 HentaCDF 2.28E-21 

Di-n-oct I Phthalate 8.706-07 3,896-06 Ocia COF 4.551:!-22 
GB 5.01E·06 2.246-05 2,3,7,8-TCOO TEO 3.27E-09 

HOJHT 7.67E-08 Antlmonv 
Lead Arsenic 8.29E-08 

Mercurv 1.926-04 8.586-04 Barium 
Nlckel 1.11E·06 Be"'llium 3.44E.Q9 

Total PC6s Boron 
Selenium 5.94E·06 Cadmium Z87c.·09 

Silver 8.0SE·06 Chromium 1.92E·08 
2,3, 7,8· COD & Others 2.40E·08 Cobalt 

Thallium 2.37E·04 1.06E·03 Co ' vx 4.94E-06 2.21E-05 lead 
Ol-n·but l Phthalate 8.SSE-07 Mannanese 

O!ethuf Phthalate 8.96E·08 Mercurv 
Manqanese 2.22E-08 9.93E-08 Nickel 6.19E·10 

4-Meth I henol 4.20E·06 1.88E-05 Phosohorus 
ROX 4.22E·11 1.49E-06 Seleni.Jm 

2,4,S·Trlnitrotoluene 1.15E-11 2.00E-06 8.95E·06 Silver 
Vanadium 3.16E-06 Thal!lum 

n, 
Vanadium 

Zinc 
Acetone 

-· Benzene 3.89E-12 

- Bromodlchloromethane 

-- Bromoform 2.30E·13 
2·Butanone 

Carbon Oisulllde -·· Cartlon Tetrachlorlde 3.17t-12 -
- Chlorobenzene 

Ch oroform 4.85c·12 - Chloromethane J.nE-13 -· Dibromochloromethane - 1. 1 ·Dlchloroethane - 1.2·01chloronronane -
cis· 1,3-Dlchloroorooene 7.78c-12 -- trans-1,3-Dichloroorooene 7.78E-12 -· Ethulbenzene -· 2-Hexanone -· Methvlene Chtorlde 1.02t:·13 -· 4-Meth11-2-oentanone 

Stvr'ene 
1 t.2.2-Tetrachloroelhane 1.20E-11 

T etrachloroethene 
Toluene 

1, 1, 1· Tr1chloroethane 
VinYl Acetate 
V!nVI Chloride 4.02E·11 

Xuienes 
Senzoic Acid 

B'" Alcohol 
D!ethvt Phthalate 

Olmethvl Phthalate 
01-n-but I Phthalate 
Di-n-oct l Phthalate 

bis 2·Ethvlhe""I -Phthalate 
2·Meth r!onenol 
3-Meth rlohenol 
4-Methvlohenol 

Na"hlhalene 
GB 

1"10/HT 4.74t:-09 
vx 

Chlorine 
Hvdroaen Chloride 
Hudrnnen Fluoride 

N!trru\\11cerine 
PCB 

Particulates 
2, 4-Dinitro1oluene 
2.6-Dinitrotoluene 

2,4,6-TrinUrotoluene 

ROX 
HMX 

Total 1.11E·07 2.40E·04 2,0SE-04 9.72E-08 

Grand Total 2E-07 0.00024 0.00021 1E-07 

' 
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Hl·lnh. 
UMCDF 

2.81E-05 

6.59E-06 

7.27E·04 
1.15E-04 

7.84E-09 
7.841'--07 

2.26E·07 

9.03"'-·10 
3.45E·07 
2.26E-07 
2.30E-07 
4.5tF.Q9 

1.SOc.·09 

1.SOE-09 

1.19t:-06 

1,73c-08 

1.26E-04 
3.76E-04 
1.2BE-04 

1.99E·02 

2.14E-02 

0.02 
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Table A-2.3.12 Case 3. With PFS, HHRA Protocol: UMCDF SUBSl!'T~"ICE FARMER 
CONCENTRATIONS AND DEPOSITIONS: Calculated depo~'.!ii;;;• . :. · · . ; t:xposur~ pathways 

Substances of Potential Concern Partlculale Dry Partlculale Wet Vapor Vapor Toxicity 2,3,7,8-TCDD 2,3,7,S.TCDD 2,3,7,8-TCDD 2,3,7,8-TCDD 
Deposition Deposition Wet Deposition Concentration Equlvalency Toxicity Equivalents Toxicity Equivalents Toxicity Equivalents Toxicity Equlvalenls 

Pdd Pwd Vwd Ve Factor Pdd Pwd Vwd Ve 
fnlm2llvr {a/m211vr lafm2\fvr {uo/m3l Cuo/m3l lo/m2-vrl (afm2-vrl lualm31 

Tetra COO 1.29E-11 1.2BE-12 2.89E-12 1.22E-10 1.000 1.29E-11 1.2BE-12 2.89E-12 1.22E-to 
Penta COO 1.0GE-10 1.05E·11 6.83E-12 2.BSE-10 0.500 5.29E-11 5.25E-12 3.42E-12 t.44E-10 
Hexa COO 1.33E-10 t.32E-11 1.B4E·12 7.75E-11 0.100 1.33E-11 1.32E·12 1.84E-13 7.75E-12 
Heota COD 1.40E-10 1.39E-11 5.26E-13 2.21E-11 0.010 1.40E-12 1.39E-13 5.26E-15 2.21E-13 
OclaCDD 2.B6E-10 2.83E-11 1.05E-14 4.43E-13 0.001 2.86E-13 2.83E-14 1.05E-17 4.43E-16 
Tetra CDF 8.29E-12 8.22E-13 3.73E-12 1.57E-10 0.100 8.29E-13 8.22E-14 3.73E·13 1.57E-l1 
Penta CDF 8.29E-11 8.22E-12 1.IOE-11 4.65E-10 0.500 4.14E·11 4.11E·12 5.52E-12 2.33E-10 
Hexa CDF 1.27E-10 1.26E-11 2.89E-12 1.22E·10 0.100 1.27E-11 t.26E-12 2.89E·13 1.22E-11 
Hema COF 1.37E-10 1.36E-11 1.0SE-12 4.43E-11 0.010 1.37E-12 1.36E-13 1.0SE-14 4.43E-13 
Ocla CDF 2.BSE-10 2.83E-11 1.0SE-13 4.43E-12 0.001 2.B5E·13 2.83E-14 1.0SE-16 4.43E-15 

Total - 1.37E·10 1.36E-11 1.27E-11 5.35E-10 
Antimonv 1.41E-05 1.39E·06 O.OOE+OO O.OOE+OO 
Arsenic 1.22E-05 1.20E-06 O.OOE+OO O.OOE+OO 
Barium 1.BIE-05 1.78E-06 O.OOE+OO O.OOE+OO 

Bervllium 3.99E-06 3.91E-07 O.OOE+OO O.OOE+OO 
bis 12-Ethvlhel( •h Phlhalate 8.B4E-07 8.B2E-08 6.54E-07 2.75E-05 

Cadmium 4.44E 06 4.35E-07 O.OOE+OO O.OOE+OO 
Chromium 4.55E-06 4.47E-07 O.OOE+-00 O.OOE+OO 

2,4-Dinltrotoluene O.OOE+OO O.OOE+OO 4.01E-08 1.69E-06 
2,6-Dinitrotoluene O.OOE+OO O.OOE+OO 4.01E-08 1.69E-06 

Di-n-octvl Phthalate 9. IOE-07 9.0BE-08 6.73E·07 2.84E-OS 

~ 
.!>-

GB 4.03E-15 4.0IE-16 8.44E-09 3.56E-07 
HDJHT 1.04E-11 1.04E·12 8.44E-07 3.56E-05 
lead 9.47E-06 9.36E-07 O.OOE+OO O.OOE+OO 

Mercurv O.OOE+OO O.OOE+OO 7.64E-07 3.23E-05 
Nickel 7.15E-06 7.04E-07 O.OOE+OO O.OOE+OO 
PCB O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

Selenium 9.59E-06 9.49E-07 O.OOE+OO 0.00E+OO 
Silver 1.30E-05 1.28E-06 O.OOE+OO O.OOE+OO 

2.3 7.8-TCOD & Dioxin-Like SOPCs 1.37E·10 1-36E·11 1.27E·11 5.35E·10 
Thallium 2.73E-05 2.67E-06 1.65E-15 6.9BE·14 

vx 1.27E-11 1.26E-12 8.44E-09 3.SSE-07 COD .. Chlorinated dlbenzo-p-dloxln 
Di-n-butvl Phthalate 9.tOE-07 9.0BE-08 6.73E-07 2.84E-05 CDF"' Chlorinated dlbenzo-p-furan 

Dielhvl Phthalale 8.43E·07 8.35E-08 6.19E·07 2.6tE-05 
M anese 4.48E-06 4.45E-07 O.OOE+OO O.OOE+OO 

4-Methl enol 7.94E-12 7.92E-13 8.42E-07 3.SSE-05 
RDX O.OOE+OO O.OOE+OO 4.01E-08 1.69E-06 

2.4,6-T 1inilro\oluene O.OOE+OO O.OOE+OO 4.01E-08 1.69E-06 
Vanadium 7.14E-06 7.00E-07 O.OOE+OO O.OOE+OO • 

' 
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Table A-2.3.13 Case 3. With PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 

SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing depth, Z= . 
Soil bulk density, BD= 

Total deposition time period, Tc= 
Ory deposition velocity of vapor phase, Vdv= · 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
·Chromium 

2,4-0initrotoluene 
2,6-Dinitrotoluene 

Di-n-octyl Phthalate 
GB 

HDiHT 
Lead 

Mercury 
Nickel 
PCB 

Selenium 
Silver 

2,3,7,8-TCOO & Dioxin-Like SOPCs 
Thallium 

vx 
Di'.n-butyl .Phthalate 

Diethyl Phthalate 
Manganese . 

4-Methylphenol 
ROX 

2,4,6-Trinitrotoluene 
Vanadium 

Pdd 

1 cm 
1.5 g/cm3 
3.2 yrs 

3 cm/s 

Pwd Vwd 

Sc;:;: Soil concentration after total time period of deposition 

Os = Deposition term 

Pdd =Yearly dry deposition from particle phase 

Pwd =Yearly wet deposition from particle phase 

Vwd =Yearly wet deposition from vapor phase 
Ve =Vapor phase air concentration 

Ve Ds Sc 

(g/m2-yr) (g/m2-yr) (g/m2-yr) . (µg/m3) (1/yr) (mg/kg) 

1.41 E-05 1.39E-06 O.OOE+OO 
1.22E-05 1.20E-06 0.00E+OO 
1.81 E-05 1.78E-06 0.00E+OO 
3.99E-06 3.91E-07 0.00E+OO 
8.84E-07 8.82E-08 6.54E-07 
4.44E-06 4.35E-07 0.00E+OO 
4.55E-06 4.47E-07 0.00E+OO 
O.OOE+OO O.OOE+OO 4.01 E-08 
O.OOE+OO O.OOE+OO . 4.01 E-08 
9.10E-07 9.08E-08 6.73E-07 
4.03E-15 4.01 E-16 8.44E-09 
1.04E-11 • 1.04E-12 8.44E-07 
9.47E-06 ( 9.3BE-07 . O.OOE+OO 
O.OOE+OO : O.OOE+OO : .7 .64E-07 
7.15E-06 ! .7.04E-07. 1 0.00E+QO 
O.OOE+OO O.OOE+OO · 0.00E+OO 

I --· -- -· 
9.59E-06 ; 9.49E-07 , O.OOE+OO 
1.30E-05 : 1.28E-o6 0.00E+OO 
1.37E-10 : 1.:i6E-11 i 1.27E-11 
2.73E-05 ' 2.67E-06 : 1.65E-15 
1.27E-11 : 1.26E-12 ' 8.44E-09 
9.10E-07 . 9.08E-08 6.73E-07 
8.43E-07 : 8.35E-08 6.19E-07 
4.48E-06 4.45E-07 0.00E+OO 
7.94E-12 7.92E-13 8.42E-07 
O.OOE+OO 0.00E+OO 4.01E-08 
O.OOE+oo· O.OOE+OO 4.01E-08 
7.14E-06 7.00E-07 0.00E+OO 

O.OOE+OO 1.03E-03 
O.OOE+OO ) 8.92E-04 

:g'.g~~:~~ l t~;~:ii I·~-
. 2,75E-05 j 1.85E~03 

O.OOE+OO ! 3.25E-04 
: o.o6E:+cio ' 3.33i::-o4 

3.31E-03 
2.85E-03 
4.23E-03 
9.34E-04 
5.91E-03 
1.04E-03 
1.07E-03 •··· .. ·- . ··+· ...... . 

: ... 1 .. 69E~Q6 '~:.9!Jf:-0.4 .. _ 3.50E-Q'! ... 
· 1.69E·06 · 1.09E-04 3.SOE-04 . ... - .. +· . . . .. .. - .. .... . . .. . .... 

2.84E-05 1 1.90E-03 6.08E-03 
3.56i::-ii7 T 2.3oE-os ---7:36E-ci5 .... 
3~56E-65 f 2.36E-ii:I --·7.36E-03 
........ ····1 .. - ·-·· ····----·······. 

~ o .. QOE;.+o.o_1.6,!J4.f:-1!4 ........ ~.22.i:'.03 

r~·~&~~%i .tt~~~~~t := t~~~:~~ 
; tKg~:gg J t~~~~g~. _:_~~·:~~~~g~ 
: .. o.o.oi::. +O .. ~. ·t' 9.SOE-04. . .. 3 .. ·.0·4· E-03 
, 5.35E-10 4.46E-08 1.43E-07 
' 6:98E-14 2.iJOE-03 .. --6.40E-03 
' 3.5SE·Oi f 2::10E-05 -- "ij6E-65 ,....... . +······ .. ·-·-·-·······. 
: 2,84E-1!_5 J.1.!JOf:-03 .•.... 6.08E-03 
.• 2,61E-05 _]1.751::-03 .... 5.§9E-03 

O .. OOE+OO J3.~8f:-04 . __ 1.0SE-03 
3.55E-05 l 2.29E-03 7.34E-03 
1.69E-06 : 1.09E-04 3.SOE-04 ., 
1.69E-06 ' 1.09E-04 3.SOE-04 
O.OOE+OO ; 5.23E-04 1.67E-03 

-- ---, -·-'---- --------
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Table A-2.3.14 Case 3. With PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 
CONSUMPTION OF ABOVE-GROUND VEGETABLES: 

Interception fraction of edible portion, Rp= 
Plant surface loss coefficient, kp= 

Time between rainfalls, t-rain= 
Length of plant exposure per harvest, Tp= 

Standing crop biomass, Yp= 
Density of air, p= 

Above ground veg. correction. factor. VGab= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Berylliu-m 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-Dinitrotoiuene 
2,6-Dinitrotoluerie 

Di-n-octyl Phthalate 
GB . 

HD/HT 
Lead 

Mercury 
Nickel 
PCB 

Seienium 
Silver 

2;3,7,B-tc5o & bioxln-Lliie si:iPcs 
· tlianlum · · 

vx 
ol~n-butyl Phthalaie · 

Diethyl Phthalate 
Manganese . 

4-MettJylphenol 
ROX 

2,4,6-friniirotoluene 
Vanadium 

Calculation of above-ground vegetable concentration due to direct deposition 
Calc.ulation of above-ground vegetable concentration due to air-to-plant transfer 

0.04 unitless 
18 1/yr 
14 days 

0.16 yrs 
1.7 kg DW/m2 

1200 g/m3 
0.01 unitless 

Pdd 
(g/m2-yr) 

Pwd 
(g/m2-yr) 

1.41 E-05 1. 39E-06 
1.22E-05 . 1.20E-06 
1.B1E-05 • 1.78E-06 
3.99E-06 3.91E-07 
8.84E-07 . 8.82E-08 
4.44E-06 . 4.35E-07 
4.55E-06 . 4.47E-07 
O.OOE+OO . O.OOE+OO 
O.ODE+OO O.OOE+OO 
9.10E-07 . 9.08E-08 
4.03E-15 . 4.01E-16 
1.04E-11 . 1.04E-12 
9.47E-06 . 9.36E-07 
O.OOE+OO . O.OOE+OO 
7.15E-06 . 7.04E-07 
6.00E+OO . 6.00E+OO 
9.59E-b6 . 9.49E-Oi 
1.30E-05 . 1.28E-06 I 

1.37E-10 1.36E-11 . 
2. 73E-05 . 2.67E-66 l 
1.27E-11 . 1.2SE-12 
9.10E-07 . 9.08E-ci8 
8.43E-07 . 8.35E-08 
4.48E-06 . 4.45E-07 
7.94E-12 . 7.92E-13 
O.OOE+bb . 0.00E+OO 
O.OOE+OO . O.OOE+OO 
7.14E-06 7.00E-07 

Fw 

0.2 
0.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
o.6. 
o.2 
0.6 
0.6 
0.6 
6.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

Pd= Concentration in plant due to direct deposition 
Pv =Concentration in plant due to air.to-plant transfer 
Pd+ Pv = Concentration in plant due to direct deposition and air-to-plant transfer 
Fw =Fraction of wet deposition of particles that adheres to plant 
Bv =Air-to-plant bloconcentration factor 

Pd 
(mg/kg) 

Ve 
(µg/m3) 

Bv Pv 
(mg/kg)/(ug/g) (mg/kg) 

1. 7BE-o5 : o.ooE+oo NA. ··· o~oliE+llo 
. 1.S3E-OS . 0.00E+OO . NA 'o.ooe+oo 

2.3SE-05 . O.OOE+OO NA .. . - ; 6.ooe+oo 
5.21E-66 . 6.00E+OO ... NA- . .. . 'o.ooe+lio 
1.16E-06 · 2.75E-05 iCi1E+o2 '1.17E-i:li 
5.BciE-06 0 6oE+6o : NA- . 1 O.OOE+OO 
5.!i!iE-66 . 0.00E+OO : .. NA. . . : o:CJOE+OO 
O.OOE+OO . 1.69E-06 {SciE+oz· ! 2.HE-09 

'O.OOE+OO : 1.69E-06 . 1.3o'E-+52- : 1.ii3E-09 
. 1.19E-06 . 2.84E:o5 2.32E:+62 _I, 5.48E-Oii 
; 5.28E-15 • 3.56E-b7 : ... 2.~il_E_+(Jo ii.59~-12 
I 1,36E-11 . 3.56[;-()5 L. 1.58E_-01 __ 1 ··t\i8.E.~11 
/ 1.24_E~5 : O.()()E+()O : .. ·- __ Nf._____ . 11_.00E_+!JO 
• O.OOE+OO 3.23E-05 2.30E+04 6.18E-06 ···---·- .. ··-··· -··. - .. ··-·---- [-·--·---·-· I ~:~~E.:06 .• Q.O()l::_+()_(l - - .. ___N_A __ . .. j 9_.()0f'::!:llQ. 

· itl~l;lf ·.;g:li!§§.:-_ 
1

·:~y=~:~ .. 1&:Uli~g 
- --· ·--····L-·---····- .. ··------·- I···--·-···· 

i l:!f l:U · i:!H:ll-• ·. ·-:~:x:~;~ I ~:i~~g~ 
: 1.19f;:o6 ' 2.a4E-65- 4.40E+a2·- · I f.o4E-ci1 
I 1:10~-06 . 2.61E-6s . 44~E_+()f - i 9.74E-Oil 
[ 5.86E;-06 0 OOE+OO . . _NA _ . _ [ O.OOE+O() 

1.04E-11 3.55E-05 1.71 E+01 5.0SE-09 
O.OOE+oo 1.S9E-06 . 9.92E-02 1.40E-12 

. O.OOE+OO . 1.69E-06 2.32E+6:2 . 3.27E-09 
9.33E-ci6 ; 0.00E+OO_ . NA • O.OOE+oo 

Pd+Pv 
(mg/k~) 

1.78E-05 
1.SJE-05 
2.36E-05 
5.21E-06 
{27E-06 
5.SOE-06 
!i.95E-66 
i.11E-ci9 
1.S:iE-ll!I 
1.25E-OS 
li.60E-12 
s:o!iE-11 
1.24E-05 
6.18E-6s 
9:35E-o6 
o.ooE+ciii . 
{21E:~o5. 

f.7oE:os· 
5:53E-1o 
3.57E~o5 
6:71E-69 
1.29e:os 
1.26E-06 . 

·s:a6E-os 
5.ose-69 
1.40E-12 
3:27E-69 
9:33E-o6 
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Table A-2.3.15 Case 3. With PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 

CONSUMPTION OF ROOT VEGETABLES: 
Calculation of soil concentration due to deposition 
Calculation of root vegetable concentration due to root uptake 

20 cm 
1.5 alcm3 
3.2 vrs 

O.D1 unilless 

Pr(bg) ::::: Root vegetable concentration due to root uptake 

Sc = Soll concentration after total time period of deposition 

Os = Deposition term 

Kds = Soll-water partition coefficient 
3lcm/s ACF= Ratio of concentration In roots to concentration In soil pore water 

Substances of Potential Concern Pdd Pwd Vwd Ve Ds Sc Kds RCF 

(g/m2-vrl (a/m2-vr) (a/m2-vr) lua/m3l 11/vr) lmn1"n) mUa lmalka)/lua/ml' 

Antimony 1.41 E-05 1.39E-06 O.OOE+OO O.OOE+OO 5.17E-05 1.65E-04 2 3.00E-02 
Arsenic 1.22E-05 1.20E-06 O.OOE+OO O.OOE+OO 4.46E-05 1.43E-04 29 8.00E-03 
Barium 1.81 E-05 1.78E-06 0.00E+OO O.OOE+OO 6.61E-05 2.12E-04 530 1.SOE-02 

Bervllium 3.99E-06 3.91 E-07 O.OOE+OO O.OOE+OO 1.46E-05 4.67E-05 70 1.SOE-03 
bis 12-Ethvlhe~•ll Phthalate 8.84E-07 8.82E-08 6.54E-07 2.75E-05 9.23E-05 2.95E-04 280000 3.20E+02 

Cadmium 4.44E-06 4.35E-07 O.OOE+OO O.OOE+OO 1.63E-05 5.20E-05 160 3.20E-02 
Chromium 4.55E-06 4.47E-07 O.OOE+OO O.OOE+OO 1.67E-05 5.34E-05 18 4.SOE-03 

2,4-Dlnitrotoluene O.OOE+OO O.OOE+OO 4.01E-08 1.69E-06 5.47E-06 1.75E-05 0.87 1.90E+OO 
2,6-Dinitrotoluene O.OOE+OO O.OOE+OO 4.01 E-08 1.69E-06 5.47E-06 1.75E-05 0.67 1.70E+OO 

Di-n-octvl Phthalate 9.10E-07 9.08E-08 6.73E-07 2.84E-05 9.SOE-05 3.04E-04 280000 3.20E+02 
GB 4.03E-15 4.01E-16 8.44E-09 3.56E-07 1.15E-06 3.68E-06 0.032 9.30E-01 

HD/HT 1.04E-11 1.04E-12 8.44E-07 3.56E-05 1.15E-04 3.68E-04 1.2 1.16E+OO 
Lead 9.47E-06 9.36E-07 O.OOE+OO 0.00E+OO 3.47E-05 1.11E-04 600 NA 

Mercurv O.OOE+OO O.OOE+OO 7.64E-07 3.23E-05 1.04E-04 3.34E-04 57000 NA 
Nickel 7.15E-06 7.04E-07 O.OOE+OO O.OOE+OO 2.62E-05 8.38E-05 82 4.00E-03 
PCB O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO ·4300 2.10E+03 

Selenium 9.59E-06 9.49E-07 O.OOE+OO 0.00E+OO 3.51E-05 1.12E-04 4.3 2.00E-02 
Silver 1.30E-05 1.28E-06 O.OOE+OO O.OOE+OO 4.75E-05 1.52E-04 0.4 1.00E-01 

2,3,7,8-TCDD & Dioxin-Like SOPCs 1.37E-10 1.36E-11 1.27E-11 5.35E-10 2.23E-09 7.14E-09 142000 1.21E+04 
Thallium 2.73E-05 2.67E-06 1.65E-15 6.9BE-14 1.00E-04 3.20E-04 74 4.00E-04 

vx 1.27E-11 1.26E-12 8.44E-09 3.55E-07 1.15E-06 3.68E-06 0.15 1.85E+OO 
Dl-n-butvl Phlhalate 9.10E-07 9.0BE-08 6.73E-07 2.84E-05 9.SOE-05 3.04E-04 1.6 1.80E+02 

Diethvl Phthalale 8.43E-07 8.35E-08 6.19E-07 2.61 E-05 8.74E-05 2.80E-04 5.3 6.56E+OO 
Manaanese 4.48E-06 4.45E-07 O.OOE+OO 0.00E+OO 1.64E-05 5,25E-05 23 1.00E-01 

4-Methylphenol 7.94E-12 7.92E-13 8.42E-07 3.55E-05 1.15E-04 3.67E-04 0.50 1.76E+OO 
RDX 0.00E+OO O.OOE+OO 4.01 E-08 1.69E-06 5.47E-06 1.75E-05 0.63 9.61 E-01 

2,4,6-Trinitrotoluene O.OOE+OO O.OOE+OO 4.01 E-08 1.69E-06 5.47E-06 1.75E-05 11 4.44E+OO 
Vanadium 7.14E-06 7.00E-07 O.OOE+OO 0.00E+OO 2.61E-05 8.36E-05 100 1.00E-01 

-0- -'--- --: 

Pr(bg) 

(ma/Im) 

2.48E-08 
3.94E-10 
5.99E-11 
1.00E-11 
3.38E-09 
1.04E-10 
1.33E-10 
3.82E-07 
4.44E-07 
3.4BE-09 
1.07E-06 
3.53E-06 

NA 
NA 

4.09E-11 
O.OOE+OO 
5.23E-09 
3.80E-07 
6.08E-12 
1.73E-11 
4.54E-07 
3.42E-04 
3.49E-06 
2.28E-09 
1.29E-05 
2.67E-07 
7.06E-08 
8.36E-10 

•nnnnj 
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Table A-2.3.16 Case 3. With PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 
CONSUMPTION OF BEEF AND MILK: 
USING TlME·AVERAGEO SOIL CONCENTRATIONS 

lntercertion fraclion ol edible nortion. Rn= 
Plant sutfaca loss coelficienL kn. 

Time between rainlalls. Hain-
lenr th ol c lanl ex sureoerharvest. Tn"' 

Yield or standlno cron biomass, Yo= 
Fraction nrown on imnacled soil. F= 
Ouanlilv eaten bv beef callle, b-

Ouantitv soil eaten bv beef cattle, Osb: 
Ouantilv eaten bv dairv cattle, Onm= 

OuantJtv soil eaten bv dairu ca\Ue, Osm-
Densilu of air, n: 

Substances of PotenUal Concern 

Anlimoov 
Arsenic 
Batium 

Bervllium 
bis 12-Elh'llhe I Ph\halate 

Cadmium 
Chromium 

2,4-0inilrotoluene 
2.6-Dinilrotoluene 

Di·n-octvl Phthalate 
GB 

HD/HT 
Lead 

Mercurv 
Nickel 
PCB 

Selenium 
Silvet 

2.3.7.8-TCDD & Dioxin-like SOPCs 
Thallium 

vx 
Di-n-butvl Phthalale 
Oieth~I Phthalate 

Manoanese 
4-Melhvlohenol 

ROX 
2,4,6-Ttinitrololuene 

Vanadium 

Calculation of beef concentration duo lo plant and soll lngesUon 
Calculallon of mllk concentration due to plant and soil Ingestion 

0.44 unitless 
18 1Alr 
14 daus 

0.12 ~rs 
0.2 knOW/m2 

1 unitless 
8.8 kn DW/da" 
0.4 kn soil/da" 

13.2 kn DW/da" 
0.4 kn soil/dav 

1200--...1m3 ., Pdd Pwd 

'm""'"' (g/m2-vr\ fnfm2-vr) 

3.31E-03 1.41E-05 1.39E-06 
2.BSE-03 1.22E-05 1.20E-06 
4.23E-03 1.81E-05 1.7BE-06 
9.34E-04 3.99E-06 3.91E-07 
5.91E-03 8.B4E-07 B.82E·OS 
1.04E-03 4.44E-06 4.35E-07 
1.07E-03 4.SSE-06 4.47E-07 
3.50E-04 O.OOE+OO O.OOE+OO 
3.50E-04 O.OOE+OO O.OOE+OO 
6.0SE-03 9.10E-07 9.08E-08 
7.36E-05 4.03E·15 4.01E·16 
7.36E-03 1.04E-11 1.04E·12 
2.22E-03 9.47E-06 9.36E·07 
6.68E-03 O.OOE+OO 0.00E+OO 
1.68E-03 7.15E-06 7.04E-07 
0.00E+OO O.OOE+OO O.OOE+OO 
2.25E-03 9.59E-06 9.-49E-01 
3.04E-03 1.30E-05 t.28E-06 
1.43E-07 1.37E-10 1.36E-11 
6.40E-03 2.73E-05 2.67E-06 
7.36E-05 1.27E·11 1.26E·12 
6.0SE-03 9. lOE-07 9.08 
5.59E-03 8.43E-07 a.35E-08 
1.DSE-03 4.4BE-06 4.45E-07 
7.34E-03 7.94E-12 7.B2E-13 
3.SOE-04 O.OOE+OO O.OOE+oo 
3.SOE-04 O.OOE+OO O.OOE+oo 
1.67E-03 7.14E-06 7.00E-07 

A(be•I) • Conc:cntrallon In bHf 
A(mllkl • Conc:enlt>1llon In mUk 
Sc• Solt cone1nlrallon an.r tot..! Um• parlod ol deposlUon 
Pd• Conc1ntraUon In pl1nl dua to dlracl di position 
Pv • Concanlrallon In pl1nl dua lo air.Co-plant tranal•r 
Pd+ Pv • ConcantraUon In plant du1 to dlntel daposlllon •nd •Ir-to-plant transf1r 
V" • CDne1ntrallon In 1lr du1 lo dlred. 1mlulons 
Bv •Alf-lo-Plant blolr1nslar l•"lor 
Ba(b••'I • Blotr1nsflf la"tor lw bHJ 
Ba(mllk) • Blo1r1n1ler laclor for milk 

Fw Pd Vo Bv ,.,J Pv Pv+Pd 
fmolknl (uafm31 m"/l,""'u (ma.lkol fm-~"' 

0.2 1.S&E-03 O.OOE+OO NA O.OOE+OO 1.S&E-03 
0.2 1.34E-03 O.OOE+OO NA O.OOE+OO 1.34E-03 
0.6 2.07E-03 O.OOE+OO NA O..OOE+OO 2.07E-03 
0.6 4.56E-o4 O.OOE+-00 NA O.OOE+OO 4.56E-o4 
0.6 t.01E-o4 2.75E-05 5. t 1E+02 1.17E-05 1.13E-04 
0.6 5.0BE-04 0.001-:+00 NA O.OOE+OO 5.0SE-04 
0.6 5.21E-04 O.OOE+OO NA O.OOE+OO 5.21E-04 
0.6 O.OOE+OO 1.69E-06 1.SOE+02 2.11-E-07 2.11E-07 
0.6 O.OOE+OO 1.69E-06 1.30E+02 1.83E-07 1.83E-07 
0.6 1.04E-04 2.B4E-05 2.32E+02 5.48E-06 1.10E-04 
0.6 4.62E-13 3.56E-07 2.90E+OO 8.59E-10 8.&0E-10 
0.6 1.20E-09 3.56E-05 t.SBE-01 4.68E-Q9 5.88E-09 
0.6 1.0SE-03 O.OOE+OO NA O.OOE+OO 1.0BE-03 
0.6 O.OOE+OO 3.23E·OS 2.30E+04 6.18E-04 6.18E-04 
0.6 8.19E-04 O.OOE-t-00 NA O.OOE+OO 8.19E-04 
0.6 O.OOE+OO O.OOE+OO 1.72E+03 O.OOE+OO O.OOE+OO 
0.2 t.O&E-03 O.OOE+OO NA O.OOE+OO 1.06E-03 
0.6 1.49E-03 O.OOE+OO NA O.ODE+OO 1.49E-03 
0.60 1.57E-08 5.35E·10 B.39E+04 3.74E-08 5.31E-08 
0.6 3.13E-03 6.98E-14 NA O.OOE+OO 3.13E-03 
0.6 1.45E-09 3.SSE-07 2.26E+03 8.70E-07 6.71E-07 
0.6 1.04E-04 2.84E-05 4.40E+02 1.04E-05 1.15E-04 
0.6 9.66E-05 2.61E·05 4.4BE+02 9.74E-06 1.D&E-04 
0.6 5.13E-04 0.00E+OO NA O.ODE+OO 5.13E-04 
0.6 9.10t:-10 3.55E-05 1.7tE+01 5.0SE-07 5.0&E-07 
0.6 O.OOE+OO ·1.69E-06 9.92E-02 1.40E-10 1.40E·10 
0.6 O.ODE+OO 1.69E·06 2.32E+02 3.27E-07 3.27E-07 
0.6 8.18E-04 O.OOE+OO NA O.OOE+OO 8.18E-04 

--:--~-

Ba(beel) A(beel) Ba( milk) A{mllk) 
fdav/kol rm·~-• (dav/kni rmon.01 

1.00E-03 1.SOE-06 1.00E-04 2.19E-06 
2.00E-03 2.59r.-05 6.00E-03 1.13E-04 
1.SOE-04 2.98E-06 3.SOE-04 1.01E-05 
1.00E-03 4.39E-06 9.00E-07 5.76E-09 

NA NA NA NA 
1.20E-01 5.B7E-04 7.&0E-03 5.42E-OS 
5.SOE-03 2.76E-05 1.50E-03 1.1DE-05 
2.50E-06 3.551::-10 7.90E-07 1.13E-10 
1.90E-06 2.69E-10 6.10E-07 8.69E-t1 

NA NA NA NA 
t.30E-07 3.63E-12 4.20E-08 1.24E-12 
5.89E·07 1.73E-09 1.BSE-07 5.47E-10 

NA NA NA NA 
8.00E-05 8.49E-07 4.00E-04 4.33E-06 
6.00E-03 4.73E-05 1.00E-03 t.15E-05 
5.00E-02 O.OOE+OO 1.60E-02 O.OOE+OO 
L50E-02 1.53E-04 4.00E-03 5.94E-05 
3.00E-03 4.29E-05 2.00E-02 4.17E-04 
4.00E-02 2.1oe-oa 7.00E-03 5.31E-09 
4.00E-02 1.20E-03 2.00E-03 8..78E-05 
2.45E-06 8.65E-11 7.76E-07 2.97E-11 

NA •A NA NA 
NA NA NA NA 

1.20E-Ot 5.93E-04 2.00E-02 1.44E-04 
2.19E·06 6.44E-09 6.92E-07 2.04E-09 
1.B6E-07 2.60E-11 5.89E-08 6.24E-12 
1.26E-05 1.80E-09 3.98E-06 5.74E-10 
1.20E-01 9.44E-04 2.00E-02 2.29E-04 
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Table A-2.3.17 Case 3. With PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 
INDIRECT EXPOSURES: Calculation of cancer risks 

Consumntion rate of soil, CA soi 1- 0.0001 knldav 
Fraction of soil imoacted, F soi 1: 1 uniUess 

Consumolion rale of abv ard ven, CR a = 0.024 knlda" 
Fraction ol abv nrd ven imoacted, F a, = 0.95 unitless 

Consumntion rate of root ven, CR b< - 0.0063 ka/daV 
Fraction of root vea imoacted, F b< = 0.95 unitless 
Consumolion rate of beef, CR bee '= 0.1 knfda" 

Fraction of beef imnacted, F beef= 0.44 unilless 
Consumotion rate of milk. CR mil k - 0.3 knldaV 

Fraction of milk imoacted, F mil k= 0.4 unitless 
osure duration, ED- 40 vr 

Exoosure freauencv, EF- 350 da r 
Bodv weiaht, BW= 70 ka 

Averaninn lime, AT= 70 vr 

Substances of Potential Concern Sc I{ soil) Pd+Pv 
Im""'"' lma/dav\ fmnll<n\ 

Antimonv 3.31E-03 3.31E-07 1.78E-05 
Arsenic 2.BSE-03 2.BSE-07 1.53E-05 
Barium 4.23E-03 4.23E-07 2.36E-05 

Bervllium 9.34E-04 9.34E-08 5.21E-06 

bis 12-Ethvlhexvl\ Phthalate 5.91E-03 5.91E-07 1.27E-06 

Cadnlum 1.04E-03 1.04E-07 5.80E·06 
Chromium 1.07E-03 1.07E-07 5.95E-06 

2,4-0lnitrotoluene 3.SOE-04 3.SOE-08 2.11E-09 
2.6-Dinitrotoluene 3.SOE-04 3.SOE-08 1.83E·09 

Di-n-octvl Phthalate 6.0BE-03 6.0BE-07 1.25E-06 

GB 7.36E-05 7.36E·09 8.60E-12 

HD/HT 7.36E-03 7.36E-07 6.0SE-11 

Lead 2.22E-03 2.22E-07 1.24E-05 

Mercurv 6.68E-03 6.68E-07 6.18E-06 

Nickel 1.68E-03 1.68E-07 9.35E-06 

PCB O.OOE+OO O.OOE+OO O.OOE+OO 

Selenium 2.25E-03 2.25E-07 1.21E-05 

Silver 3.04E-03 3.04E-07 1.70E-05 
2,3,7.B-TCDD & Dioxin-Like SOPCs 1.43E-07 1.43E·11 5.53E-10 

Thallium 6.40E-03 6.40E-07 3.57E-05 
vx 7.36E-05 7.36E-09 6.71E-09 

Di-n-butvl Phthalate 6.0BE-03 6.0SE-07 1.29E-06 

Diethvl Phthalate 5.59E-03 5.SSE-07 1.20E-06 

Manaanese 1.0SE-03 1.0SE-07 5.86E-06 

4-Methulnhenol 7.34E-03 7.34E-07 5.06E·09 

ROX 3.SOE-04 3.50E·08 1.40E-12 

2,4,6-Trinitratoluene 3.50E-04 3.SOE·OB 3.27E-09 
Vanadium 1.67E-03 1.67E-07 s.33E-os· 

l(lol) =Total dally lnlske of substance 
Sc = Soll concentrallon after total time period of deposition 
l(soll) = Dally Intake of substance from soll 

Pd • Pv = Concentration In plant 
l(ag) = Dally Intake of substance from above ground vegetables 

Pr(bg) = Concentration In below ground plant parts due to root uptake 
l(bg) =Dally Intake of substance lrom below ground vegetables 

A(beef) = Concentrallon In beel 
l(beef) = Dally Intake of aubstance from beef 
A(mllk) =Concentration Jn milk 
l(mllk) =Dally Intake of subslance lrom milk 
CSF = Carcinogenic slope lactor 

l~~~~vl 1~~~2, f(bg) A(beeQ 
lma/davl lrrr"'~' 

4.0SE-07 2.4BE-08 1.48E-10 1.50E-05 
3.49E-07 3.94E-10 2.36E-12 2.59E-05 
5.38E-07 5.99E-11 3.58E-13 2.96E-06 
1.19E-07 1.00E-11 5.99E-14 4.39E·06 
2_90E·08 3.3BE-09 2.02E-11 NA 
1.32E-07 1.04E-10 6.23E-13 5.87E-04 
1.36E-07 1.33E·10 7.98E-13 2.76E-05 
4.82E·11 3.82E-07 2.29E-09 3.55E-10 
4.18E-11 4.44E-07 2.66E-09 2.69E-10 
2_84E-08 3.48E-09 2.0BE·11 NA 
1.96E·13 1.07E-06 6.40E-09 3.63E-12 
1.38E-12 3.53E·06 2.11E-08 1.73E-09 
2.82E-07 NA NA NA 
1.41E·07 NA NA 6.49E-07 
2.13E-07 4.09E-11 2.45E-13 4.73E-05 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.75E·07 5.23E-09 3.13E·11 1.53E·04 
3.87E-07 3.BOE-07 2.28E-09 4.29E-05 
1.26E-11 6.0BE-12 3.64E-14 2.10E-OB 
8.14E-07 1.73E-11 1.04E·13 1.20E-03 
1.53E-10 4.54E-07 2.71E·09 8.65E-11 
2.95E-08 3.42E-04 2.0SE-06 NA 
2.73E-08 3.49E-06 2.09E-08 NA 
1.34E-07 2.28E-09 1.37E·11 5.93E-04 
1.15E-10 1.29E-05 7.73E-08 6.44E-09 
3.19E-14 2.67E-07 1.60E-09 2.60E·11 
7.46E·11 7.06E-08 4.23E·10 1.BOE-09 
2.13E-07 B.36E-10 5.01E-12 9.44E-04 

f(beef) A( milk) 
lma/daY\ fmnll<n\ 

6.61E-07 2.19E-06 
1.14E-06 1.13E-04 
1_31E-07 1.01 E-05 
1.93E-07 5.76E·09 

NA NA 
2.SBE-05 5.42E-05 
1.21 E-06 1.10E-05 
1.56E-11 1.13E·10 
1_1ae-11 8.69E·11 

NA NA 
1.68E-13 1.24E-12 
7.63E·11 5.47E-10 

NA NA 
2.86E-08 4.33E-06 
2.0BE-06 1.15E-05 
O.OOE+OO O.OOE+OO 
6.74E-06 5.94E·05 
1.89E·06 4.17E-04 
9.23E-10 5.31E-09 
5.JOE-05 8.78E-05 
3.81E-12 2.97E-11 

NA NA 
NA NA 

2.61E-05 1.44E-04 
2.83E-10 2.04E-09 
1.15E-12 B.24E-12 
7.92E-11 5.74E-10 
4.15E-05 2.29E-04 

l{mflk) I( tot) CSF Cancer 
fma/dav\ fma/dav\ Iner m"ll<"-dav· Risk 

2.62E-07 1.66E-06 
1.36E-05 1.54E-05 1.50E+OO 1.BOE-07 
1.22E-06 2.31E-06 
6.91E-10 4.0SE-07 4.30E+OO 1.37E-OB 

NA 6.20E·07 1.40E-02 6.79E-11 
6.SOE-06 3.26E-05 
1.32E-06 2.77E-06 
1.35E·11 3.74E-08 6.BOE-01 1.99E-10 
1.04E-11 3.77E-08 6.BOE-01 2.01E·10 

NA 6.37E-07 
1.4BE·13 1.38E-08 
6.57E-11 7.57E-07 9.50E+OO 5.63E-08 

NA NA 
5.20E-07 1-36E-06 
1.3BE·06 3.84E-06 
O.OOE+OO 0.00E+OO 7.70E+OO 0.00E+OO 
7.13E-06 1.44E-05 
5.00E-05 5.26E-05 
6.37E-10 1li9E-09 1.50E+05 1.86E-06 
1.0SE-05 6.50E·05 
3.56E-12 1.02E-OB 

NA 2.69E-06 

NA 6.0SE-07 
1.73E-05 4.36E-05 
2.44E-10 8.11E-07 
9.89E-13 3.66E-08 1.10E-01 3.15E-11 
6.89E·11 3.56E-08 3.00E-02 8.37E·12 
2.75E-05 6.94E-05 

I To~e~- .. 2E-06 J 
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Table A-2.3.18 Case 3. With PFS, HHRA Protocol; UMCDF SUBSISTENCE FARMER 
INDIRECT EXPOSURES: Calculation of hazard quotients, and hazard Indices 

Consumntion rate of soil, CR soil):· 0.0001 knldau 
Fraction of soil i acted. F soil,,,.· 1 unitless 

nsum~tion rate of abv nrd ven, CR a 0.024 knldav 
Fraction ol abv ord vea imnacled, F a 0.95 unilless 

Consumnlion rale of root vea, CR b1 = 0.0063 knldav 
Fraction of root v.,.,, i acted. F b " 0.95 unitless 
Consu lion rale of beef CR bee - 0.1 knidav 

Fraction of beef i acted, F bee - 0.44 unilless 
Consumolion rate of milk. CR milk- 0.3 k"'da" 

Fraction of milk i acted, F milk- 0.4 unilless 
Bodv weinht, BW- 70 kn 

Substances of Potential Concern Sc I( soil) 

·--~-' lmaldavl 

Anlimonv 3.31E-03 3.31E-07 
Arsenic 2.BSE-03 2.BSE-07 
Barium 4.23E·03 4.23E-07 

Bervlllum 9.34E-04 9.34E-08 
bis {2-Ethvlhexvl) Phthalate 5.91E-03 5.91E-07 

Cadmium 1.04E-03 1.04E·07 
Chromium 1.07E·03 1.07E-07 

2,4-0inltrotoluene 3.SOE-04 3.SOE-08 
2,6-Dinitrotoluene 3.SOE-04 3.SOE-08 

Di·n·oclvl Phthalate 6.0BE·03 6.0SE-07 

GB 7.36E-05 7.36E-09 
HD/HT 7.36E·03 7.36E·07 
Lead 2.22E·03 2.22E-07 

Mercurv 6.68E-03 6.68E-07 
Kckel 1.68E-03 1.68E-07 
PCB O.OOE+OO O.OOE+OO 

Selenium 2.25E-03 2.25E·07 
Silver 3.04E·03 3.04E-07 

2,3. 7 ,B· TCDD & Dioxin-Like SOPCs 1.43E·07 1.43E-11 
Thallium 6.40E-03 6.40E-07 

vx 7.36E-05 7.36E·09 
Di-n-butvl Phthalate 6.0BE-03 6.0BE-07 

Diethvl Phthalate 5.59E-03 5.59E-07 
M::innanese 1.0SE-03 1.0SE-07 

4-Methvlnhenol 7.34E-03 7.34E-07 
ROX 3.SOE-04 3.SOE-08 

2,4,6-Trinitrotoluene 3.SOE-04 3.SOE-08 
Vanadium 1.67E-03 1.67E-07 

Pd+Pv 

·--~-· 

1.78E-05 
1.53E-05 
2.36E-05 
5.21E-06 
t.27E-06 
5.BOE-06 
5.95E-06 
2.11E-09 
1.83E-09 
1.25E-06 
8.60E-12 
6.0SE-11 
1.24E-05 
6.lBE-06 
9.35E-06 
O.OOE+OO 
1.21E-05 
1.70E-05 
S.53E·10 
3.57E-05 
6.71E·09 
1.29E-06 
1.20E-06 
5.86E·06 
5.06E-09 
1.40E·12 
3.27E-09 
9.33E-06 

l(lol) a Total Ully lnlako ol substance 
Sc:• Soll conc111nlr1Uon after total time period ol deposition 
l{soll) a OaUy Intake of substance lrom soil 
Pd + Pv • Concentrallon In plant 
l(ag) .. Delly lntaka ol substance from above ground vegot!llbles 
Pr(bg} •Concentration In below ground plant parts due to rool upti!lke 
l(bg) •Dally Intake ol sub3tance from below ground vcgelablu 
A(beel} • Concentration In be-el 
l(beel} •Dally Intake ol substance lrom beof 
A{mllk) •Concentration In mllk 
l(milk) •Dally lnllllke ol substance ft om mllk 
RID • Reference doH ' 
HI • Hazard lndtn: 

l(ag) Pr(bg) l(bg) A(beef) 
fmaldav\ '~'kol lma/dav\ '"""iv.,\ 

4.05E-07 2.48E-08 1.48E-10 1.SOE·OS 
3.49E-07 3.94E·10 2.36E·12 2.59E-05 
5.38E-07 5.99E·11 3.SSE-13 2.9BE·06 
1.19E-07 1.00E-11 5.99E-14 4.39E-06 
2.90E-08 3.38E·09 2.02E-11 NA 

1.32E-07 1.04E·10 6.23E-13 5.87E-04 
1.36E·07 1.33E-10 7.98E-13 2.76E·05 
4.82E-11 3.82E-07 2.29E-09 3.SSE-10 
4.18E-11 4.44E·07 2.66E-09 2.69E·10 
2.84E-08 3.4BE·09 2.0SE-11 NA 
1.96E-13 1.07E·D6 6.40E·09 3.83E-12 
1.38E-12 3.53E-06 2.11E-08 1.73E·09 
2.82E·07 NA NA NA 
1.41E-07 NA NA 6.49E-07 
2.13E-07 4.09E·11 2.45E-13 4.73E·OS 
0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO 
2.75E-07 5.23E·09 3.13E-11 1.53E-04 
3.87E-07 3.BOE-07 2.28E-09 4.29E-05 
1.26E-11 6.08E·12 3.64E-14 2.10E·06 
8.14E-07 1.73E·11 1.04E-13 1.20E-03 
1.53E·10 4.54E-07 2.71E-09 8.65E-11 
2.9SE-08 3.42E-04 2.05E-06 NA 
2.73E·08 3.49E-06 2.09E-08 NA 
1.34E-07 2.28E·09 1.37E-11 5.93E-04 
1.15E·10 1.29E·05 7.73E-08 6.44E-09 
3.19E·14 2.67E·07 1.60E-09 2.60E·11 
7.46E-11 7.06E·08 4.23E-10 1.BOE-09 
2.13E·D7 8.36E·t0 5.01E-12 9.44E·04 

l(beel) 
lmafdaV\ 

6.61E-07 
1.14E-06 
1.31E·07 
1.93E-07 

NA 
2.58E·05 
1.21E-06 
1.56E-11 
1.18E-11 

NA 
1.68E·13 
7.63E·11 

NA 
2.86E-08 
2.08E·06 
O.OOE+OO 
6.74E-06 
1.89E-06 
9.23E·10 
5.30E-05 
3.81E-12 

NA 
NA 

2.61E-05 
2.83E·10 
1.15E-12 
7.92E-11 
4.15E-OS 

A(milk) l{mllk) I(tot) ~~~D avJ Hazard Hazard Hazard 
·--~-· fmaldav\ (ma/day) -da Index Index Quotient 

LI Ver uro 
2.19E-06 2.62E-07 1.66E·06 4.00E-04 6E--OS 
1.13E-04 1.36E-05 1.54E-05 3.00E·04 7E-04 
1.01E-05 1.22E-06 2.31E·06 7.00E·02 SE--07 
5.76E-09 6.91E-10 4.06E-07 5.00E-03 1E--06 

NA NA 6.2DE-07 2.00E-02 4.24E-07 4E--07 
5.42E-05 6.50E-06 3.26E·05 1.00E-03 4E-04 
t.10E-OS 1.32E-06 2.77E-06 5.00E-03 BE--06 
1.13E-10 1.35E-11 3.74E-08 2.00E-03 2.56E-07 3E--07 
8.69E-11 1.04E-11 3.77E-08 1.00E-03 5.17E-07 SE--07 

NA NA 6.37E·07 2.00E-02 4.36E-07 4E--07 
1.24E-12 1.48E-13 1.38E-08 4.30E·05 4.38E-06 4E--06 
5.47E·10 6.57E-11 7.57E·07 

NA NA 5.04E-07 
4.33E·06 5.20E-07 1.36E-OS 1.00E-04 1.86E-04 2E-04 
1.15E-05 1.38E-06 3.84E-06 2.00E-02 2.63E-06 3E--06 
O.OOE+OO 0.00E+OO O.OOE+OO 
5.94E-05 7.13E-06 1.44E-05 S.OOE-03 4E--05 
4.17E·04 5.00E-05 5.26E-05 5.00E-03 1E-04 
5.31E-09 6.37E-10 1.59E-09 
8.78E-05 1.05E-05 6.50E-05 8.00E-05 1.11E·02 1 E--02 
2.97E·11 3.56E-12 1.02E-08 4.30E-05 3.26E-06 3E--06 

NA NA 2.69E--06 1.00E-01 4E--07 
NA NA 6.0BE-07 B.OOE-01 1 E--08 

1.44E-04 1.73E--05 4.36E-05 1.40E-01 4.26E-06 4E--06 
2.04E-09 2.44E-10 8.11E·07 5.00E-03 2.22E·06 2E--06 
8.24E-12 9.89E-13 3.66E-08 3.00E·03 2E--07 
5.74E·10 6.89E-11 3.56E-08 5.00E-04 9.76E·07 1E--06 
2.29E-04 2.75E-05 6.94E-D5 7.00E-03 1E-04 

r -----,., Oll111---0:000fl 0.01 



Table A-2.3.19 Case 3. With PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 
D1RECT INHALATION EXPOSURES: 

•Ure en.,, o 
$"boi1lon<• Adull Cl'!lkl 

i~~~~1~~~~r~·~,·~··~·~~~·~·~,,·~·~··~~~·~ .. ~-~~~·~. 
3.2 3.2 3.2 
70 0 15 2• c:u.c.,.. .. Slo~~ ...... 

350 lllO•ll•-•11<1•1 
25550 1111 H&anl -· 

"" 
Sub1l•nc .. ol P<>l•nll1l Conc1m 11 .. ,.. ..... c: ....... i. l!th ....... ·-· 1->h ....... ·-· C-00fth11o~ ·-- , .. • •• "" --··-~ .... . ·- ·-T&lra COO 2.17E·10 2.72E·15 1,16E+05 3.15£·10 

P..nta COO 1.07£.09 1.3AE·14 . .,...,. 7.78£•10 
Haxa COO 1.06E·09 1.33E·14 1.16E+04 1.5<1E·10 

ta COO 1.06E--09 1-33£·14 1.16E-t-03 1.5"E·11 
Ocl1CDO 2.12E·09 2.llSE·14 1.16E+02 3.08£·12 
Tel,,. COF 2.19E·10 2.74E·15 1.16E+04 l.1BE·11 
Pon11 COF 1.08E·09 1.3SE·14 S.BOE+-04 7.ME·11l 
HaxaCOF 1.0GE-{]9 1.33E·14 1.16E+04 1.55E·1D 
Heata COF 1.0SE·09 1.33E·14 \.16E+03 1.54E·11 
O<:ln CDF '12E·09 2.&SE·14 1.16E+<r.! 3,0SE·12 

2.379-TCOOTEQ 1.55E·09 1,ME•H 1,SOE+OS 2.92E-09 
Ari11monv 1.04E·04 1.30E-09 

Arsenic 9.97E·05 1.12E-09 S.OOE+01 5.62E·oa 

"'"'"' 1.3.'.!E-04 1.66E-09 1.45E-03 2.51E-O!i .. ""m 01.92.E·OS 3.66E·10 8.40E+OO 3.07E-09 - 1.25E·04 1.S6E-o9 5.SOE-03 5.89E-o& 
cadmlllm 3.2SE·05 4.07E·10 !i,30E+OO Z.57E-09 
Chromium 3.34E·05 4.19E·10 4.10E+01 1.nf-<111 

""'" 5.24E·OS 6.S6E-10 

' 5.66E·OS 7.09E·10 

Lead 6.99E·05 S,75E·10 

~ff 3.32E·OS 4.16E·TO 1.'40E.o5 li.49E-IM 
Men;uN 3.23E·OS 4,IME·TO B.60E-05 t.!l3E-IM .... S.26E·05 s.sae-10 B.'40E-01 S.53E·10 ,,.. 

~ 1.2SE·04 1.56E-o9 ........ 7.0BE·OS 1.s1e-10 ,.,., 9.56E·OS 1.20Eo09 

Thalium 2.00E·04 2.SOE-09 

Tu 9,59E·OS 1.:ZOE-09 

Vaoadium 5.2:!E·OS S.55E·10 

·~ 7.0BE·OS t.B7E·10 

""'~ 5.32E·Oli S.66E·11 .. ,,~ 9.56E·06 1.:zoe-10 2.90E·02 3.UE·T2 
ElromOd~omatllllne 4.27E·06 5,34£·11 

Bn:imolorm 4.2.7E·06 S.34E·11 3,BSE-03 z.06E·13 

2·Bular.one 7.41E·06 t.28E·11 VIOE-01 7.00E-09 
Carbon Dlsu~ida 7.41E·06 9.21E•11 2.00E-03 7.00E·07 

carbon Tetnichloride 4.27E·06 5.34E·11 5.30E-02 2,83E·12 

Chlorobent- 4.27E·06 S.34E·11 5.80E·03 2.02E-07 

""""'~ 4.27E·06 S.l4E·11 B.IOE-02 4.l3E·12 
cti1on:im111\ane 4.27E·06 li.l4E·11 5,30E-03 J.J7E·13 

Olb<omochlcn:imetllllne 4.27E·06 5.J4E·11 

1,1·Dld11cro<1lhane 4.2.7E·06 li.34E·11 1.45E+OO a.ose-10 
, 2·Dld11o 4.27E·06 5.34E·11 3.!IOE-03 3.04E-07 

cis· 1 .3·Dlchlor 4.27E·06 S.34E·11 1 ,30E-01 G.95E·12 5,80E-03 2.02E-07 

1nins-1.3-0>chlo 4.27E·06 5.34E·t1 1.30E-01 a,95E·12 S.70E-03 2.0SE-07 

EthlllbeN:ane 4.27E·06 5.34E-11 2.90E-01 4,!136-09 

2·!-l<lxanone 4,2.7E·06 5.34E·11 

MelhVlane Chloride 4.27E·06 5.J4E·11 t .70E-03 9,0llE·14 B.70E-01 t.:ME-o9 

•·Mathv1·2·oentanone 4.27E·06 5.34E-11 2.30E-01 s.oaE-09 
Slvrane 4.27E·06 5.:ME·11 B.70E-01 1.34E-09 

1 t,2,2·Tetrachloroetl'lane 4.27E-06 S,J4E·11 2.00E·01 1.07E·11 
Ta1r.ichloro<11h<lne 4.27E·06 5.J4E·11 

T"'"M 4.27E--06 5.:ME·11 1.10E-01 1.06E-<lll 

1.1. l·Trlchlcroelhane 5.32E·06 B,66£-11 

"" Aca1ate 3.22E·06 4.03E·11 5.70E-02 1.5SE·03 
\liolll Chloride 9.56E·OB 1.:zoe-10 3.00E-01 l,59E·11 

x • 4,27E-O& 5.34E·11 
San2;olc ACK! 3.90E-o5 4.a9E·10 -
""" """"' 3.SSE·OS 4,44E-10 

Oie1hvl Phlhalata 3.23E·OS 4.05£·10 

<:i.math Phlhala1a 3.23E·05 4.0SE·10 

r .. n-t>ut Ph1halale 3.51E·OS 4,40E·10 

Oo·n-ocl Phthala!e 3.51E·OS 4.'40E·tO 

blsl2·E!hlllha ·Ph!l\alalft 3.4tE·05 4.27E·10 

2·Me1h 3.SSE·OS 4,44£•10 

3-Meth "" 3.44~·05 4.31E·10 

4-Math 3.5SE·OS 4.44E·10 
Nanhthalane 3.26E·05 4,oae-10 

GB 3.5BE·07 4.4SE·12 8,67E-07 1.12E-IM 

"0MT 3.SBE·OS 4.45E·10 llSOE+OO 4.23£.()9 2.90E-OS 3,36E-IM 

vx 3.56E·07 4.45£•12 B.87E-07 1.12E-0<11 

"'"~ 6.43E·02 8.l)llE-07 

' Chlorida 3.77E·Ot 4.72E-Oll 5.SOE-03 1.78E-02 

Coo.,. 2.BBE·01 3.61E·06 

N~r '"~ o.ooE+oo 0.00E+OO 

"' O.OOE+OO o.ooe+oo 

Pa111CU\ate 1.04E·01 1.30E·06 

2 •-~nilrololuene 1.69E·06 2.12E·11 

2,&0lo~rotoruene 1.69E·06 2.12E·11 

2 4.6-Trini!roloivana 1.69E·06 2.12e-11 

'ox t .69E·06 2,12E·11 

""' 1.69E·06 2.12E·H 

9E·08 Total Hl= 0.02 
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Table A·2.3.20 Case 3. With PFS, HHRA Protocol: UMCDF SUBSISTENCE FARMER 

Risk Hl·l.lv1r Hl·Neuro HQ Risk-lnh. HHnh. 
UMCDF UMCDF UMCDF UMCOF UMCOF 

Indirect lnhelallon 
Antimon11 5.686.0S •elra COO 3.15E-10 
Arsenic 1.SOE·07 7.01E-04 ,..entaCDO 7.78E·10 
Barium 4.526-07 Hexa COO t54E·10 

BervU\um 1.37E-OS 1.11E-06 HeataCDD 1.54E·11 
bis 12-Ethvlhexvn Phthalate 6.79E·11 4.24E-07 4.24E-07 Octa COD 3.0SE-12 

CadmiUm 4.46E-04 Tetra COF 3.18E·11 
Chromium 7.59E-06 PentaCOF 7.84E·10 

2,4-0iniltotoklene 1.99E·10 2.56E-07 2.56E-07 HexaCOF 1.SSE·10 
2.~0!nitrotoluene 2.01e-10 5.176--07 5.17E-07 H aCOF 1.54E-11 

01-n-oc1111 Phthalate 4, ·07 4.36E-Q7 ncta COF 3.08E·17 
GB 4.38E-06 4.38E-06 2,3 7 B-TCDO TEO 2.92E-09 

HO/H 5.63E-OS Antlmcnv 
Lead Arsenic 5.62E-08 

Mercuru 1.86E-04 1,86E-04 Barium 2.51E-05 
Nickel 2.63E·06 Be""lium 3.07E-09 
PCB Boron S.89E-06 

Selenium 3.94E-05 Cadmium 2.57E-09 
Sliver 1.44E-Q4 Chromium 1.72E-08 

2,3,7 8-TCOO&O\hers 1.86E·06 Cobalt 
Thallium 1,11E·02 1.11E-02 Co ' vx 3.26E-06 3.26E-06 Lead 

Ol·n·butVI Phthalate 3.68E·07 Mannanese 6.49E·04 
OiethVI Phthalete 1.04E.Q8 Mercurv 1.03E·04 

Manaanese 4.26E-06 4.26E·06 Nickel S.53E·10 
4-Meth enol 2.22E-06 2.22E-06 Phosohorus 

ROX 3.1SE·11 1,67E·07 Selenium 
2,4,6-Trinitrotoluena 5.37E·12 9.76E·07 9.76E·07 Sliver 

Vanadium 1.36E·04 . Thallium 
Tlo 

Vanac!lum 
Zinc 

Acetone 
Benzene 3.47E·12 

Bromodichloromethane 
Bromotorm 2.06E·13 
:.o.-Butanone 7.00E-09 

Carbon Disulfide 7.00E-07 
Cart>On Tetrachloride 2.S3E·12 

Chlorobenzene 2.02E·07 
Oilorolorm 4.33E·12 

Chloromethane J.37E·13 
Dibromochloromethana 

1.1·0ichtoroethane 8.06E·10 
1,2·0lchlor "' 3.0SE-07 

Cis· 1, 3-Dichlor 0 • 6.95E·12 2.02E-07 
lrans-1.3-0iehlorooro • 6.95E·12 2.0SE-07 

Ethv!benzene 4.03E-09 
2-Hexaiona 

Math111ene Chlonde 9.08E-14 1.34E-09 
4-Methvt·2· '""""' Stvrene 1.34E-09 

1, 1 2,2·Tetractiloroethane 1.07E·11 
T etrachloroethene 

Toluene 1.il6E-08 
1.1, 1·Trichloroethane 

v1nV1 Acetate 1.SSE·OS 
Vlnvl Chloride 3.59E·11 ' x~lenes 

Benzolc Acid 
Benz Alcohol 

DIBlhlll Phthalate 
Dimeth Phthalate 
Ol·n·but Ph\ha/ate 
01-n-oct~ Phthala1e 

blsC2·Eth " ·Phthalata 
2·Meth "" 3-Meth111 -· 4-Methv\ '"" thalena 

GB 1.12E-04 
HD/HT 4.23E-09 3.36E·04 

vx 1.12E-04 
Chlorine 

H"'1rnnoo Chloride 1.78E-02 
H1mrnnen Fluoride 

NUr enne 
PCB 

Partlcu!aun 
2,4-0inltrotoluene 
2.6-0!nitrotoluene 

2.4.6-Trinitrotoluene 

ROX 
HMX 

Total 2.11E-06 1.11e-02 2.01E-04 8.67E--08 1.91E-02 

Grand Total 2E·06 0.011 o.ooo ..... 0.02 
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Table A·2.3.21 Case 3. With PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 
CONCENTRATIONS AND DEPOSITIONS: Calculated depositions and concentralions for Indirect exposure pathways 

Substances of Potential Concern Parllculate Ory Partlculate Wei Vapor Vapor Toxicity 
Deposition Deposition Wet Deposition Concentration Equlvalency 

Pdd Pwd Vwd Vo Factor 
(nfm2\/vr (nfm2)/vr {nlm2Vvr (ua/m3) 

Tetra COD 1.BSE-13 2.90E·13 6.10E-13 9.60E-12 1.000 

Penta COD 1.52&12 2.38E-12 1.44E-12 2.27E-11 0.500 
Hexa COD 1.91E-12 2.99E-12 3.BBE-13 6.11E-12 0.100 
Heota CDD 2.0lE-12 3.15E-12 1.11E-13 1.75E-12 0.010 

Octa COO 4.11E-12 6.43E-12 2.22E-15 3.49E-14 0.001 
Tetra CDF 1.19E-13 1.87E-13 7.SBE-13 1.24E-11 0.100 
Penla CDF 1.19E-12 1.87E-12 2.33E-12 3.67E-11 0.500 
HexaCDF 1.BJE-12 2.86E·12 6.10E-13 9.GOE-12 0.100 
HentaCDF 1.97E-12 3.09E-12 2.22E-13 3.49E-12 0.010 
Octa CDF 4.10E-12 6.42E·12 2.22E·14 3.49E-13 0.001 

Total= 
Anlimonv 2.00E-07 3.16E-07 0.00E+OO 0.00E+OO 
Arsenic 1.73E-07 2.73E·07 O.OOE+OO O.OOE+OO 
Barium 2.54E-07 4.04E-07 0.00E+OO O.OOE+OO 

Bervllium 5.57E-OB 8.89E-08 0.00E+OO O.OOE+OO 
bis 12-Ethvlhe.:vll Phlhalate 1.29E-OB 2.00E-08 1.38E-07 2.21E-06 

Cadmium 6.20E-08 9.91E-OB O.OOE+OO 0.00E+OO 
Chromium 6.40E-08 1.02E-07 0.00E+OO O.OOE+OO 

2.4-0inilrololuene 0.00E+OO O.OOE+OO 8.SOE-09 1.27E-07 
2.6-Dfnitrotoluene 0.00E+OO O.OOE+oo 8.SOE-09 1.27E-07 

Di-n-octvl Phlhalate 1.33E·OB 2.ose-oa 1.42E·07 2.27E-06 

GB 5.B3E-17 9.lOE-17 1.78E-09 2.a2E-oa 

HD/HT 1.51E-13 2.35E·13 1.78E-07 2.82E-06 

Lead 1.35E-07 2.13E-07 O.OOE+OO O.OOE+OO 

Mercurv 0.00E+OO O.OOE+oo 1.62E-07 2.46E-06 

Nickel 1.01E-07 1.60E·07 0.00E+OO O.OOE+OO 

Total PCBs 0.00E+OO O.OOE+OO 0.00E+OO O.OOE+OO 

Selenium 1.37E-07 2.15E-07 O.OOE+OO 0.00E+OO 

Silver 1.84E-07 2.91E-07 O.OOE+OO 0.00E+OO 

2,3,7 .8-TCDD & Oloxln-Uke SOPCs 1.98E·12 3.09E-12 2.6BE·12 4.21E·11 
Thallium 3.BOE-07 6.09E-07 3.51E-16 5.27E-15 

vx 1.83E-13 2.86E·13 1.7BE-09 2.81E-08 

Dl-n-bul I Phlhalate 1.33E·OB 2.06E-OB 1.42E-07 2.27E-06 
Diethvl Phthalate 1.21E-08 1.90E-OB 1.31E-07 2.04E-06 

Manoanese 6.44E-08 1.0tE-07 O.OOE+OO O.OOE+OO 
4-MelhvJnhenol 1.16E-13 1.BOE-13 1.78E·07 2.83E-06 

ADX 0.00E+OO o.ooE+oo 8.50E-09 1.27E-07 
2,4,6-Trlnilrotoluene 0.00E+OO O.OOE+OO 8.SOE-09 1.27E-07 

Vanadium 9.98E-08 1.59E-07 O.OOE+OO O.OOE+OO 

2,3,7,8-TCDO 2,3,7,8-TCDD 2,3,7,B-TCDD 2,3,7,8-TCDD 
Toxicity Equlvalenls Toxicity Equivalents Toxicity Equivalents Toxicity Equivalents 

Pdd Pwd Vwd Vo 
(uulm3) {nlm2l (g/m2) (unlm3l 

1.BSE-13 2.90E-13 6.10E-13 9.60E-12 
7.60E-13 1.19E-12 7.21E-13 l.13E-11 
1.91E-13 2.99E-13 3.BBE-14 6.11E-13 
2.01E-14 3.15E-14 1.11E-15 1.75E-14 
4.llE-15 6.43E·15 2.22E-1B 3.49E-17 
1.19E-14 1.87E-14 7.BBE-14 1.24E-12 
5.96E-13 9.S3E-13 1.17E-12 1.83E-11 
1.83E-13 2.86E·13 6.lOE-14 9.60E-13 
1.97E-14 3.09E·14 2.22E-15 3.49E-14 
4.lOE-15 6.42E-15 2.22E·17 3.49E-16 
1.98E·12 3.09E·12 2.68E-12 -4.21E·11 

COD =Chlorinated dlbenzo-p-dloxln 
COF = Chlorlnated dlbenzo-p-furan 

~=~~ 
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Table A-2.3.22 Case 3. With PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 

SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing depth, Z= 
Soil bulk density, BD= 

Total deposition time period, Tc= 
Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di-n-octyl Phthalate 
GB 

HD/HT 
Lead 

Mercury 
Nickel 

Total PCBs 
Selenium 

Silver 
2,3,7,8-TCDD & Dioxin-Like SOPCs 

Thallium 
vx 

Di-n-butyl Phthalate 
Diethyl Phthalate . 

Manganese 
4-Methylphenol 

RDX 
2,4,6-Trinitrotoluene 

Vanadium 

1 cm 
1.5 g/cm3 
3.2 yrs 

3 cm/s 

Pdd Pwd 

(g/m2-yr) (g/m2-yr) 

2.00E-07 3.16E-07 
1.73E-07 2.73E-07 
2.54E-07 4.04E-07 
5.57E-08 8.89E-08 
1.29E-08 2.00E-08 
6.20E-08 9.91E-08 
6.40E-08 1.02E-07 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.33E-08 2.06E-08 
5.83E-17 9.10E-17 
1.51E-13 2.35E-13 
1.35E-07 2.13E-07 
O.OOE+OO O.OOE+OO 
1.01 E-07 1.60E-07 
O.OOE+OO O.OOE+OO 
1.37E-07 2.15E-07 
1.84E-07 2.91E-07 
1.98E-12 3.09E-12 
3.80E-07 6.09E-07 
1.83E-13 2.86E-13 
1.33E-08 2.06E-08 
1.21E-08 1.90E-08 
6.44E-08 1.01 E-07 
1.16E-13 1.SOE-13 
0.00E+OO 0.00E+OO 
O.OOE+OO O.OOE+OO 
9.9BE-08 1.59E-07 

Vwd 

(q/m2-yr) 

0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
1.38E-07 
0.00E+OO 
0.00E+OO 
8.50E-09 
8.50E-09 
1.42E-07 
1.78E-09 
1.78E-07 
0.00E+OO 

Sc =Soil concentration after total time period of deposition 
Os = Deposition term 
Pdd =Yearly dry deposition from particle phase 
Pwd =Yearly wet deposition from particle phase 
Vwd =Yearly wet deposition from vapor phase 
Ve= Vapor phase air concentration 

Ve Ds Sc 

(µg/m3) (1/yr) (mg/kg) 

O.OOE+OO 3.44E-05 1.10E-04 
O.OOE+OO 2.97E-05 9.51E-05 
O.OOE+OO 4.39E-05 1.40E-04 
O.OOE+OO 9.64E-06 3.08E-05 
2.21E-06 1.51 E-04 4.82E-04 
O.OOE+OO 1.07E-05 3.44E-05 
O.OOE+OO 1.10E-05 3.54E-05 
1.27E-07 8.60E-06 2.75E-05 
1.27E-07 8.60E-06 2.75E-05 
2.27E-06 1.55E-04 4.95E-04 
2.82E-08 1.asE'.05 6.06E-06 
2.82E-06 1.89E-04 6.06E-04 
O.OOE+OO 2.32E-05 7.41E-05 

1.62E-07 : 2.46E-06 . 1.66E-04 5.30E-04 
0.00E+DO O.OOE+OO ' 1.74E-05 5.56E-05 
O.OOE+OO . o:ooE+OO O.OOE+OO 

... 
0.00E+OO - -· . 

0.00E+OO O.OOE+OO 2.35E-05 7.52E-05 
0.00E+OO O.OOE+OO : 3.16E..05 

.. 
1.01E-04 

2.68E-12 4.21E-11 3.17E-09 1.02E-08 
3.51E-16 s.21E-1s . 6.59E-05 2.11E-04 
1.78E-09 2.81E-OB .. 1.S9E-06 6.0SE-06 
1.42E-07. 2.27E-06 1.55E-04 4.95E-04 
1.31 E-07 2.04E-06 1.40E-04 4.47E-04 
0.00E+OO 0.00E+OO 1.10E-05 3.53E-05 
1.78E-07 2.83E-06 1.91 E-04 6.10E-04 
8.50E-09 1.27E-07 8.60E-06 2.75E-05 
8.50E-09 1.27E-07 8.60E-06 2.75E-05 
0.00E+OO O.OOE+OO 1.73E-05 5.53E-05 
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Table A-2.3.23 Case 3. With PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 

CONSUMPTION OF ABOVE-GROUND VEGETABLES: 
· Calculation of above-ground vegetable concentration due to direct deposition 

Calculation of above-ground vegetable concentration due to air-to-plant transfer 

lnterceplion fraction of edible portion, Rp; 
Plant surface loss coefficient, kp; 

0.04 unitless 
18 1/vr 

Pd = Concentration In plant due to direct deposition 
Pv =Concentration In plant due to air-to-plant transfer 

Time between rainfalls. t-rain; 
LenQth of ~ lant exposure c er harvest. To; 

14 davs 
0.16 vrs 

Pd+ Pv =Concentration In plant due to direct deposition and air-to-plant transfer 

Fw =Fraction of wet deposition of particles that adheres to plant 
Standinq crop biomass. Yp; 1.7 kQ DW/m2 Bv =Air-to-plant bloconcentratlon factor 

Densitv of air. p; 1200 o/m3 
Above qround veq. correction factor, VGab:;:; 0.01 unitless 

Substances of Potential Concern Pdd Pwd Fw Pd Ve Bv Pv Pd+Pv 
fa/m2-vr) ln/m2-vrl Ima/kn\ (ua/m3) (ma/kal/(ua/a) fma/ka) (ma/kal 

Anlimonv 2.00E-07 3.16E-07 0.2 3.24E-07 O.OOE+OO NA O.OOE+OO 3.24E-07 
Arsenic 1.73E-07 2.73E-07 0.2 2.81E-07 O.OOE+OO NA O.OOE+OO 2.81E-07 
Barium 2.54E-07 4.04E-07 0.6 6.12E-07 O.OOE+OO NA O.OOE+OO 6.12E-07 

Beryllium 5.57E-08 8.89E-08 0.6 1.35E-07 O.OOE+OO NA O.OOE+OO 1.35E-07 
bis (2-Ethvlhexvl) Phthalate 1.29E-08 2.00E-08 0.6 3.07E-08 2.21 E-06 5.11E+02 9.39E-09 4.01E-08 

Cadmium 6.20E-08 9.91 E-08 0.6 1.SOE-07 O.OOE+OO NA O.OOE+OO 1.SOE-07 
Chromium 6.40E-08 1.D2E-07 0.6 1.54E·07 O.OOE+OO NA O.OOE+OO 1.54E-07 

2,4-Dinitrotoluene O.OOE+OO O.OOE+OO 0.6 O.OOE+OO 1.27E-07 1.50E+02 1.59E-10 1.59E-10 
2.6-Dinitrotoluene O.OOE+OO O.OOE+OO 0.6 O.OOE+OO 1.27E-07 1.30E+02 1.38E-10 1.38E-10 

Di-n-octvl Phthalate 1.33E-08 2.06E-08 0.6 3.16E-08 2.27E-06 2.32E+02 4.38E-09 3.6DE-08 
GB 5.83E-17 9.lOE-17 0.6 1.39E-16 2.82E-08 2.90E+OO 6.80E-13 6.81E-13 

HD/HT 1.51 E-13 2.35E-13 0.6 3.60E-13 2.82E-06 1.58E-01 3.71E-12 4.07E-12 
Lead 1.35E-07 2.13E-07 0.6 3.24E-07 NA NA O.OOE+OO 3.24E-07 

Mercury O.OOE+OO O.OOE+OO 0.6 O.OOE+OO 2.46E-06 2.30E+04 4.71E-07 4.71E-07 
Nickel 1.01 E-07 1.60E-07 0.6 2.43E-07 O.OOE+OO NA O.OOE+OO 2.43E-07 

Total PCBs O.OOE+OO O.OOE+OO 0.6 • O.OOE+OO O.OOE+OO 1.72E+03 O.OOE+OO O.OOE+OO 
Selenium 1.37E-07 2.15E-07 0.2 2.22E-07 O.OOE+OO NA O.OOE+OO 2.22E-07 

Silver 1.84E-07 2.91E-07 0.6 4.42E-07 O.OOE+OO NA ' O.OOE+OO 4.42E-07 
2,3,7,8-TCDD & Dioxin-Like SOPCs 1.98E-12 3.09E-12 0.6 4.73E-12 4.21E-11 8.39E+04 2.95E-11 3.42E-11 

Thallium 3.BOE-07 6.09E-07 0.6 9.20E-07 5.27E-15 NA O.OOE+OO 9.20E-07 
vx 1.83E-13 2.86E-13 0.6 4.37E-13 2.81 E-08 2.26E+03 5.30E-10 5.31 E-10 

Di-n-butvl Phthalate 1.33E-08 2.06E-08 0.6 3.16E-08 2.27E-06 4.40E+02 8.31E-09 3.99E-08 
Diethvl Phthalate 1.21 E-08 1.90E-08 0.6 2.89E-08 2.04E-06 4.48E+02 7.63E-09 3.65E-08 

Manaanese 6.44E-08 1.01 E-07 0.6 1.54E-07 O.OOE+OO NA O.OOE+OO 1.54E-07 
4-Methvlohenol 1.16E-13 1.80E-13 0.6 2.76E-13 2.83E-06 1.71 E+01 4.04E-10 4.04E-10 

RDX O.OOE+OO 0.00E+OO 0.6 O.OOE+OO 1.27E-07 9.92E-02 1.0SE-13 1.0SE-13 
2,4,6-Trinitrotoluene · 0.00E+OO 0.00E+OO 0.6 O.OOE+OO 1.27E-07 2.32E+02 2.46E-10 2.46E-10 

Vanadium 9.98E-08 1.59E-07 0.6 2.41E-07 0.00E+OO NA O.OOE+OO 2.41E-07 

--~-_:_~----'-'~~-_=..:_ - --. 
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Table A-2.3.24 Case 3. With PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 

CONSUMPTION OF ROOT VEGETABLES: 

Soil mixing depth, Z= 
Soil bulk density, BD= 

Total deposition time period, Tc= 
Below ground veg. correction factor, VGbg;: 

Dry deoositlon velocitv of vaoor ohase, Vdv= 

Substances of Potential Concern 

Calculation of soil concentration due to deposition 
Calculation of root vegetable concentration due to root uptake 

20 cm 
1.5 a/cm3 
3.2 vrs 

O.Ql unitless 
3 emfs 

Pdd Pwd Vwd 

Pr(bg) =Root vegetable concentration due to root uptake 

Sc = Soll concentration after total time period of deposition 
Os = Deposition term 

Kds = Soll-water partition coefficient 

ACF= Ratio of concentratlo 

Vwd =Yearly wet deposition from vapor ph~se 

Ve Ds Sc Kds ACF 

la/m2-yr) lnlm2-vr) lalm2-vr> luoJm3) 11/vr) (malka) lcm3/Q) {mnlknl/(uQ/mL) 

Antimonv 2.00E-07 3.16E-07 O.OOE+OO O.OOE+OO 1.72E-06 5.SOE-06 2 3.00E-02 
Arsenic 1.73E-07 2.73E-07 O.OOE+OO O.OOE+OO 1.49E-06 4.75E-06 29 8.00E-03 
Barium 2.54E-07 4.04E-07 O.OOE+OO O.OOE+OO 2.19E-06 7.02E-06 530 1.50E-02 

Bervllium 5.57E-08 8.89E-08 O.OOE+OO O.OOE+OO 4.82E-07 1.54E-06 70 1.SOE-03 
bis C2-Elhvlhexvll Phthalate 1.29E-08 2.00E-08 1.38E-07 2.21E-06 7.53E-06 2.41E-05 280000 3.20E+02 

Cadmium 6.20E-08 9.91 E-08 O.OOE+OO O.OOE+OO 5.37E-07 1.72E-06 160 3.20E-02 
Chromium 6.40E-08 1.02E-07 O.OOE+OO O.OOE+OO 5.52E-07 1.77E-06 18 4.50E-03 

2,4-Dinitrotoluene O.OOE+OO O.OOE+OO 8.50E-09 1.27E-07 4.30E-07 1.3BE-06 0.87 1.90E+OO 
2,6-Dinitrotoluene 0.00E+OO 0.00E+OO 8.50E-09 1.27E-07 4.30E-07 1.38E-06 0.67 1.70E+OO 

Di-n-oclvl Phthalate 1.33E-08 2.06E-08 1.42E-07 2.27E-06 7.74E-06 2.4BE-05 280000 3.20E+02 
GB 5.83E-17 9.10E-17 1.78E-09 2.82E-08 9.47E-OB 3.03E-07 0.032 9.30E-01 

HD/HT 1.SlE-13 2.35E-13 1.7BE-07 2.82E-06 9.47E-06 3.03E-05 1.2 1.16E+OO 
Lead 1.35E-07 2.13E-07 O.OOE+OO O.OOE+OO 1.16E-06 .3.70E-06 600 NA 

Mercury 0.00E+OO O.OOE+OO 1.62E-07 2.46E-06 B.28E-06 2.65E-05 57000 NA 
Nickel 1.0lE-07 1.60E-07 O.OOE+OO O.OOE+OO 8.69E-07 2.78E-06 82 4.00E-03 

Total PCBs 0.00E+OO O.OOE+OO· O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 4300 2.10E+03 
Selenium 1.37E-07 2.15E-07 O.OOE+OO O.OOE+OO 1.17E-06 3.76E-06 4.3 2.00E-02 

Silver 1.84E-07 2.91E-07 O.OOE+OO O.OOE+OO 1.58E-06 5.06E-06 0.4 1.00E-01 
2,3,7,8-TCDD & Dioxin-Like SOPCs 1.9BE-12 3.09E-12 2.68E-12 4.21E-11 1.59E-10 5.0BE-10 142000 1.21 Et-04 

Thallium 3.80E-07 6.09E-07 3.51E-16 5.27E-15 3.30E-06 1.05E-05 74 4.00E-04 
vx 1.83E-13 2.86E-13 1.78E-09 2.81E-08 9.471E-08 3.03E-07 0.15 1.85E+OO 

Di-n-butvl Phthalate 1.33E-OB 2.06E-08 1.42E-07 2.27E-06 7.741E-06 2.48E-05 1.6 1.80E+02 
Diethvl Phthalate 1.21E-08 1.90E-08 1.31E-07 2.04E-06 6.98IE-06 2.23E-05 5.3 6.56E+OO 

Manoanese 6.44E-08 1.01 E-07 0.00E+OO O.OOE+OO 5.51E-07 1.76E-06 23 1.00E-01 
4-Methvlohenol 1.16E-13 1.80E-13 1.78E-07 2.83E-06 9.53E-06 3.05E-05 0.50 1.76E+OO 

RDX 0.00E+OO. O.OOE+OO 8.SOE-09 · 1.27E-07 4.30E-07 1.38E-06 0.63 9.61 E-01 
2,4,6-Trinitrotoluene 0.00E+OO O.OOE+OO 8.50E-09 1.27E-07 4.30E-07 1.38E-06 11 4.44E+OO 

Vanadium 9.98E-08 1.59E-07 O.OOE+OO O.OOE+OO 8.64E-07 2.76E-06 100 1.00E-01 

Pr(bg} 

lmQ/kal 

8.25E-10 
1.31E-11 
1.99E-12 
3.30E-13 
2.75E-10 
3.44E-12 
4.42E-12 
3.01E-08 
3.49E-OB 
2.83E-10 
8.81E-OB 
2.91E-07 

NA 
NA 

1.36E-12 
O.OOE+OO 
1.75E-10 
1.27E-08 
4.33E-13 
5.70E-13 
3.74E-08 
2.79E-05 
2.79E-07 
7.66E-11 
1.07E-06 
2.10E-OB 
5.55E-09 
2.76E-11 
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Table A-2.3.25 Case 3. With PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 
CONSUMPTION OF FISH FROM THE UMATILLA RIVER: 
USING TllolE-AVEAAGED SOllCONc:Etllll.0.TIOltS 

Water area, WAfwt 9.BOE+-06 m2 
lmoervious watershed area, WAfl\:... 1.35E+08 m2 

Averane annual runolf, R- 0.0 c ' Soil bulk densitv, BO- 1.5 orcm3 
Soil mixina deoth, Z- 1 cm 

Tolal denosition lime riod, Te= 3.2 vrs 
Tolal walershed area, WAcL1:... 2.70E+09 m2 

Volumetric soil waler conlent, Os- 0.2 cm3/cm3 
USLE rainfall /or erosivitv\ factor, RF- 20 1/vr 

LISLE erodabilltv factot, K= 0.36 tons/acre 
LISLE lennth-slone factor, LS- 1.5 unitless 

LISLE cover manaoement lactor, C- 0.1 unilless 
USLEsu rtin ractice factor, P= 1 unitless 

Unit soil loss, Xe- 024 katm2-vr 
Emoirical intercerrt coefficient, a= 0.6 unitless 

Watershed sediment deliverv ratio SD- 3.97E-02 unitless 
Soil enrichment ratio, EA- 3 unitless 

Averaae volumetric flow rate, Vf!xl,... 4.14E+OB m ' Total SUS nded solids, TSS 10 mcYL 
Oeoth ol water column, dfwl= 0.50 m 

Denth of unner benlhic lauer, deb - 0.03 m 
Bed sediment nnrosi"', Orbs - 0.5 LH20/L 

Bed sediment concentration, BS= 1.0 NCffi3 
Fish licld content. I Ill: id\:.. 0.07 unitless 

Fraction oraanic carbon, OCtsedl"" 0.04 unilless 
de ition velocitv of va se, Vdv- 3 emfs 

Substances of Potential Concern Pdds Pdws 
'-m2-vrl IQ/m2·vr) 

Anlimonv 1.20E-07 5.4BE-oa 
Arsenic 1.12E-07 5.77E·08 
Barium 2.69E-07 1.77E-07 

Bervllium 3.73E-OB 1.64E·08 
bis •2·Ethvlhexvl Phthalale 7.43E-09 4.72E-09 

Cadmium 4.57E·08 2.20E-OB 
CIYomium 9.7BE·08 7.31E-08 

2,4-Dinitrololuene .OOE+OO O.OOE+OO 
2,6-0lnitroto\uene .OOE+OO O.OOE+OO 

Di-n· I Phthalale 7.64E·09 4.7BE·09 
GB B.39E·17 1.33E-16 

HD/HT 2.17E·13 3.43E-13 
Lerul 1.60E-07 1.16E-07 

MercuN .OOE+OO O.OOE+OO 
Nickel 1.15E-07 7.BBE-08 

Total PCBs .OOE+OO O.OOE+OO 
Selenlum B.41E-08 4.44E-08 

Silver 1.11E-07 5.22C-08 
2,3,7,8-TCDO & Dioxin-Like SOPCs 1.13E-12 6.19E-13 

Thallium 2.26E-07 7.71E·08 
vx 2.63E-13 4.17E-13 

Di·n· Phthalate 7.64E-09 4.7BE·09 
Diethvl Phthalate 6.91E-09 3.55E-09 

M anese 6.00E-08 4.21E-OB 
4-Meltwlnrmnol 6.67E-14 4.17E-14 

RDX .OOE+OO O.OOE+OO 
2.4,6-Trinilrotoluene .OOE+OO O.OOE+OO 

Vanadium 9.69E-OB 5.86E-08 

1CM2-H >q.m~o 

Vwds Vos D• Sc 
(a/m2·vr' t11nlm3l """' lmnll<nl 

0.00E+OO O.OOE+OO 1.16E·05 3.72E·05 
O.OOE+OO O.OOE+OO 1.t3E-OS 3.62E-05 
0.00E+OO O.OOE+OO 2.97E·OS 9.51E-05 
O.OOE+OO O.OOE+OO 3.SSE-06 1.1SE-05 
2.35E·08 7.66E-07 5.07E-OS 1.62E-04 
0.00E+OO O.OOE+OO 4.S1E-06 1.44E-05 
0.00E+OO O.OOE+OO 1.14E·OS 3.64E·05 
8.14E-10 4.54E-OB 2.92E·06 9.34E·06 
8.14E·10 4.54E-08 2.92E-06 9.34E-06 
2.39E-08 7.BSE-07 5.21E-05 1.67E·04 
2.26E-09 2.33E-08 1.62E·06 5.19E-06 
2.26E-07 2.33E-06 1.62E-04 5.19E·04 
0.00E+OO O.OOE+OO 1.84E-05 5.B9E·05 
3.23E-08 1.09E-06 7.tOE-05 2.27E-04 
0.00E+OO O.OOE+OO 1.29E-OS 4.13E-05 
0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO B.57E-06 2.74E·05 
0.00E+OO O.OOE+OO 1.09E-OS 3.47E--OS 
4.03E-13 1.47E-11 1.07E-09 3.43E·09 
4.09E-17 1.97E-15 2.02E·05 6.48E-05 
2.26E-09 2.33E-08 1.62E·06 5.18E·06 
2.39E-08 7.BBE-07 5.21E-05 t.67E·04 
1.87E-08 7.16E-07 4.7tE~os 1.51E-04 
0.00E+OO O.OOE+OO 6.BOE-06 2.1BE·05 
2.98E·08 9.85E-07 6.41E-05 2.05E·04 
B.14E·10 4.54E-08 2.92E-06 9.34E-06 
8.14E-10 4.54E-08 2.92E-06 9.34E-06 
O.OOE+OO O.OOE+OO 1.04E-OS 3.32E-05 

l{l) .. Total substimee load to Iha water body 
L{dep) •Deposition of particle bound substance to the water body 
L{RI} •Runoff load from Impervious surlaces 
L{R) .. Runoff load from pervloussurlaces 
L(E) ·Soll erosion load 
Sc., Soll coneentratlon alter total exposure period 
Pddw • YHrly average dry deposition rata onto Iha watershed 
Pwdw •Yearly average wel depo!iilllon rate onto the watershed 
Pdds .. Yearly dry deposltlon rate onto surface w11t11r body 
Pwds •Yearly wel deposition rate onlo surlace water body 
Kds"' Soll-water parlitlon ci;>elllc\enl 
Os" Deposition term 

Pddb Pwdb Vwdb L(dep) L{RI) 
fcVm2-vrl I tnlm2-vrl tnlm2·vrl '"""' '"""' 1.91C-07 1.81E-07 O.OOE+OO 3.64E+OO 2.35E+01 
1.75E-07 1.72E-07 O.OOE+OO 3.40E+OO 2.29E+01 
3.76E-07 4A7E-07 O.OOE+OO B.07E+OO 6.02E+01 
5.80E·08 5.87E-08 O.OOE+OO 1.14E+OO 7.25E+OO 
1.19E-08 1.07E-08 7.71E-08 9.TIE-01 4.B1E+uu 
6.92E-08 7.30E-OB O.OOE+OO 1.39E+OO 9.13E+OO 
1.29E·07 1.68E-07 O.OOE+OO 2.91E+OO 2.31E+01 
O.OOE+OO O.OOE+OO 4.81E-09 4.71E-02 1.tOE-01 
O.OOE+OO 0.00E+OO 4.81E-09 4.71E-02 1.10E-01 
1.22E-OB 1.10E-OB 7.95E·08 1.0tE+OO 4.90E+OO 
1.20E-16 1.24E-16 2.52E-09 2.47E·02 3.06E-01 
3.09E-13 3.20E·13 2.52E-07 2.47E+OO 3.06E+01 
2.1BE-07 2.67E-07 O.C>OE+OO 4.76E+OO 3.73E+01 
O.OOE+OO 0.00E+OO 1.22E-07 1.19E+OO 4.36E+OO 
1.59E-07 1.93E-07 O.OOE+OO 3.44E+OO 2.62E+01 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 0.00E 
1.33E-07 1.26E·07 O.OOE+OO 2.54E+OO 1.73E+01 
1.76E-07 1.67E-07 O.OOE+OO 3.37E+OO 2.20E+Ot 
1.82E-12 1.66E·12 1.SOE-12 4.SSE-05 2.91E·04 
3.64E-07 3.51E·07 2.11E-16 7.01E+OO 4.10E+Ot 
3.76E-13 3.89E·13 2.52E-09 2.47E-02 3.06E·01 
1.22E-08 1.tOE-08 7.95E-08 1.01E+OO 4.90E+OO 
1.11E-08 1.02E-08 7.35E-08 9.29E·01 3.93E+OO 
8.55E·OB 9.67E·OB O.OOE+OO 1.79E+OO 1.38E+01 
1.07E-t3 9.60E-14 9.93E-08 9.73E·01 4.03E+OO 
O.OOE+OO O.OOE+OO 4.81E-09 4.71E-02 1.10E-01 
O.OOE+OO 0.00E+OO 4.81E-09 4.71E·02 t.tOE-01 
1.3BE-07 1.61E-07 O.OOE+OO 2.93E+OO 2.10E+01 

Kds L(R) L(E) L(T) 
IL/kol '""''' '""''' '""''' 2 0.00E+OO 2.58E+OO 2.98E+Ot 
29 0.00 00 2.67E+OO 2.90E+01 

530 0.00E+OO 7.04E+OO 7.53E+01 
70 O.OOE+OO 8.46E-01 9.24E+OO 

280000 0.00E+OO 1.20E+01 1.7BE+01 
160 O.OOE+OO t.07E+OO 1.16E+01 
1B O.OOE+OO 2.68E+OO 2.B7E+01 

0.87 O.OOE-tOO S.99E-01 7.57E-01 
0.67 O.OOE+OO 5.nE-01 7.34E·01 

280000 O.OOE+OO 1.24E+01 1.B3E+01 
0.032 O.OOE+OO 7.43E-02 4.05E·01 

1.2 O.OOE-tOO 3.46E+01 6.76E+01 
600 O.OOE+OO 4.36E+OO 4.64E+01 

57000 O.OOE+OO 1.68E+01 2.24E+01 
B2 O.OOE+OO 3.06E+OO 3.27E-t01 

4300 O.OOE+OO O.OOE+OO O.OOE+OO 
4.3 O.OOE+OO 1.97t:+OO 2.19E+01 
0.4 O.OOE+OO 1.93E+OO 2.73E+01 

142000 O.OOE+OO 2.54E-04 5.94E-04 
74 O.OOE+OO 4.79E-t00 S.28E-t01 

0.15 O.OOE+OO 2.03E-01 5.34E-01 
1.6 O.OOE+OO 1.14E+01 1.73E+01 
5.3 O.OOE+OO 1.09E+01 1.58E+01 
23 O.OOE+OO 1.60E+OO 1.72E+01 

0.50 O.OOE+OO 1.20E+01 1.70E+01 
0.63 O.OOE+OO 5.71E-01 7.2BE-01 
11 O.OOE+OO 6.83E-01 8.40E-01 

100 O.OOE+OO 2..4SE+OO 2.64E+01 

~, 
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Table A-2.3.25 Case 3. With PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER (continued). 
CONSUMPTION OF FISH FROM THE FJSH HATCHERY: Calculation of fish concentration from dissolved water concentration, C1(flsh) 
uSIHG n1i1e-Ave11Aaeo I01LCQNCENTRATiot1s Calculation of fish concentration from total water column concentration, C2(fish) 

Calculation of fish concentration from bed sediments, C3(fish) 

Waler area. WAfwJ- 9.80E+06 m2 C(nsh) • Co~nlratlon In Clsh 
lmoeivious walershed area, WAfll= 1.35E+08 m2 

Averane annual runoff. R- 0.0 r 
l(water) .. fraction ol tot.I wal•r body a11bslanc• conc•ntratlon lh•I occurs In Iha water column 
C(wlol) • Tot•I water body connnlrallon, lncludln11 wal•r column and bad sadlm•nl 

Soil bulk densitV, BO- 1.5 rucm3 
Soil mixloo depth, Z= 1 cm 

Total d itiontlme riod, Te=: 3.2 vrs 
Tolal watershed area. WAiLI:.. 2.70E+09 m2 

Volumetric soil water content. Os= 0.2 cm3/cm3 
USLE rainlall 1or erosivi !actor, RF- 20 tivr 

USLE erodabilitv laclar. 16 0.36 tons/acre 
USLE le h-slo !actor, L$.. 1.5 unitless 

LISLE cover manaoement factor, C- 0.1 unilless 
LISLE su 1 oractice factor, P 1 unilless 

Uri! soil loss, Xe= 0.24 kafm2·vr 
Emoirical interceot coel1icient. a= 0.6 uniUess 

Watershed sediment deliverv rallo, SD= 3.97E·02 UlliOess 
Soil enrichment ratio. ER- 3 unitless 

Averane volumetric How rate Vlfx•= 4.14E+08 m ' Total SUS eel solids, TSS 10 mn1L 
0 th of waler column, d1w 0.50 m 

Deolh of u benthlc laver, drb - 0.03 m 
Bed sediment ositv, Q1bs _ 0.5 LH20IL 

Bed sediment concenlration, BS- 1.0 G'cm3 
Fish HOid content, f!lioidl'- 0.07 uniUess 

Fraction oraanic carbon, OC1sed1,_ O.G4 uniUess 
Orv de silioo velocilV of vaoor e, Vdv 3 cmJs 

Substances ol Potential Concern Kd(sw) Kd(bsl 
fllko\ ILJko\ 

Anlim 15 • Arsenic 220 120 
Barium 4000 2100 

Bervllium 525 280 
bis f2·Ethvlh I Phthalate 2100000 1100000 

Cadmium 1200 640 
Chromium 140 70 

2.4-Dlnltrololuene 6.5 3.5 
2,6-0initrotoluene 5 2.7 

Oi-n- Phthalate 2100000 100000 
GB 0.24 0.13 

HD/HT 9.1 "' Lead 4500 2400 
Mee 95000 160000 
Nickel 620 330 

Total PCBs 32000 17000 
Selerium 32 17 

Silver 3 2 
2.3.7,8-TCDD & Dioxin-Uke SOPCs 1070000 570000 

Thallium 560 300 
vx 1.1 0.60 

Dl·n- Phthalate 12 SA 
Diet Phlhalate 39 21 

M ""°'. 170 93 
4-MethvlohenOI 3.0 2.0 

RDX 4.7 2.5 
2.4.&-Trinltrotoluene 83 44 

Vanadium 750 400 

\OU.41 oq.otulo 

l(water) C(wtot) 
tm-"' 

C(wt) 
lm .. n·, 

6.62E-01 1.02E·07 7.18E·08 
1.22E·01 5.39E·07 .96E·08 
8.18E·03 1.89E-05 1.64E·07 
5.64E·02 3.&BE-07 2.20E·08 
3.33E·04 3.35E-05 1.18E-08 
2.57E·02 9.97E·07 2.71E-08 
1.91E-01 3.40E·07 8.90E--08 
8.0&E-01 2.14E-09 1.83E·09 
8.39E·01 1.99E-09 1.nE-09 
3.33E·04 3.43E·05 l.21E-OB 
9.64E·01 9.57E·10 9.77E·10 
7.59E-01 2.03E-07 1.63E·07 
7.20E·03 1.31E.Q5 1.00E·07 
2.03E-04 4.71E-05 1.01E·08 
4.83E-02 1.51E·06 7.75E..Q8 
1.29E·03 O.OOE+OO O.OOE+OO 
4.88E·01 t.02E·07 5.27E-08 
B.70E·01 7.15E-08 6.59E·OB 
3.42E--04 1.11E-09 4.02E·13 
5.2BE-02 2.24E-06 1.26E-07 
9.38E·01 1.30E-09 1.29E-09 
7.07E·01 5.57E-08 4.18E-08 
4.37E-01 8.2 E-08 3.80E-08 
1.52E·01 2.57E-07 4.13E·08 
8.70E·01 4.4:.E-08 4.tOE-08 
8.47E·01 1.96E-09 1.76E-09 
2.73E-01 7.01E·09 2.02E·09 
4.02E-02 1.46E·06 6.24E..Q8 

C(wt) •Total concu1tratlon In wat11 column 
C(dw)., Olssolvl'd ph.U• waler concantratlon 
-f(benlhlc) .. Fraction ol lot.I watar body aubslanca concantnollon that occura In Iha bad aadlln•nl 
kwt .. Tol•l watar body dlsslpallon rat• consl•nl 
C(sb) • Concantratlon sorbad lo bad sadlmant.u 
Kd(aw) .. Suspandad sadlmant/surfaca water pitrtlllon coemcl•nl 
Kd(bs) • B•d sadlm11nVsadlm•nl poR Wal•t P"rlltlon coartlclanl 
BCF .. Bloconc•ntratlon factor 
BAf "Blo•ccumulatlon l•ctor 
BSAF • Biota to s11dlm11nt a...:umulallon lactor 

C(dw) l(benth) kwt C(sb) BCF C1{flsh} 
tn\-n \ tt•-• 1mnn.n1 llJkal (mnn.ni 

7.16E-08 3.38E·01 2.51E·02 S.75E-07 1.0E+OO 7.18E·08 
6.94E·08 8.78E·01 6.52E-02 8.33E--OG 4.4E+01 3.06E·06 
1.58E·07 9.92E-01 7.37E--02 3.32E·04 NA NA 
2.19E·08 9.44E·01 7.01E·02 6.12E·06 2.0E+01 4.37E·07 
5.37E·10 1.00E+OO 7..42E-02 5.91E·04 NA NA 
2.68E·08 9.74E·01 7.24E·02 .71E·0:5 6.4""+01 1.71E--06 
6.89E·08 8.09E-01 6.01E-Q2 4.n2E·OS 1.6E+01 1.10E--06 
1.83E-09 1.94E·01 1.44E·02 6.39E·09 3.2E+OO 5.BSE-09 
1.77E-09 1.61E-01 1.20E-02 4.78E-Q9 2.6E+OO 4.61E·09 
5.51E-1u 1.00E+OO 7.42E-02 6.06E·04 NA NA 
9.77E-10 3.64E-02 2.71E-03 1.27E·10 1.4E+OO 1.37E·09 
1.63E·07 2.41E-01 1.79E·D2 7.84E·07 4.BE+OO 7.84E·07 
9.57E·08 9.93E...01 7.37E·02 2.30E·04 NA NA 
5.20E·09 1.00E+OO 7.43E-o2 B..i2E·04 NA NA 
7.71E..Q8 9.52E-01 7.07E-02 2.54E-05 4.7E+01 3.62E-06 
0.00E+OO 9.99E·01 7.42E-02 0.00E+OO NA NA 
5.27E-OB 5.12E-01 3.80E·02 8.96E-07 6.0E+OO 3.16E·07 
6.59E·OB t.30E-01 9.69E·03 1.32E-07 5.0E-01 3.29E·08 
3.44E·14 1.00E+OO 7.42E-02 1.96E·OB NA NA 
1.25E-07 9.47E-01 7.03E-02 3.74E·05 1.2E+02 1.SOE-05 
1.29E·1n1 6.19E-02 4.60E-03 7.73E·10 1.Si:.+01 1.93E·08 
4.18E·08 2.93E-01 2.17E-02 2.67E·07 NA NA 
3.SOE-08 5.63E-01 4.18E·02 7.98E-07 NA NA 
4.12E-08 B.48E·01 6.30E-02 3.83E--06 1.2E+02 4.94E-06 
4.10E·08 1.30E·01 9.69E·03 8.21E.fl8 1.4t:+01 5.75E·07 
1.76E·09 1.53E-01 1.13E-02 4.39E-G9 1.9E+OO 3.34E·09 
2.02E-09 7.27E-01 5.40E-02 8.90E·G8 5.4E+01 1.09E-07 
6.19E·08 9.60E...01 7.13E·02 2.48E·05 1.2E+02 7.43E·06 

BAF C2(0sh} 
llJkal lmnn.ni 

NA NA 
NA NA 

4.0E+OO 6.58E-07 
NA NA 

1.2E+02 1.42E-o6 
NA NA 
NA NA 
NA NA 
NA NA 

1.2E+02 .45E-o6 
NA NA 
NA NA 
NA NA 

1.3E+05 t.32E-03 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

3.0E+04 1.25E-03 
4.3E+02 1.63E-05 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

BSAF C3(fish} C(flsh) 
1mn11<ni Im""'~' 

NA NA 7.18E-08 
NA NA 3.06E·06 
NA NA 6.58E-07 
NA NA 4.37E-07 
NA NA 1.42E-06 
NA NA 1.71E-o6 
NA NA 1.tOE-06 
NA NA 5.SSE--09 
NA NA 4.61E-D9 
NA NA 1.45E-o6 
NA NA 1.37E-09 
NA NA 7.84E·07 
NA NA NA 
NA NA 1.32E.Q3 
NA NA 3.62E-06 

1.6E+OO 0.00E+OO O.OOE+OO 
NA NA 3.16E-07 
NA NA 3.29E-08 

6.7E·02 2.30E·09 2.30E·09 
NA NA 1.SOE-05 
NA NA 1.93E-08 
NA NA 1.25E·03 
NA NA 1.63E·05 
NA NA 4.94E-o6 
NA NA 5.75E-07 
NA NA 3.34E·09 
NA NA 1.09E-07 
NA NA 7.43E·06 
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Table A-2.3.26 Case 3. With PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumption rate of soil. CR(so:I)"' 
Fraction of soil impacted, F(soil)= 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, F(ag)= 

Consumption rate of root veg, CR(bg)= 
Fraction of root veg impacted, F(bg)= 

Consumption rate _of fish, CR(fish)= 
Fraction of fish ifnpacied, F(fish)= 

ExPosure duration, Eb= 
Exposure frequency, EF= 

Body weight, BW= 
Averaging time, AT= 

Substances of Potential Concern 

Antimoriy 
_Arsenic 
_Barium 
Beryllium 

bis (2-Elhylhexyl) _Phlhalate 
Cadmium 

Chromium 
2,4-0inJtrot~luene 

2,6-Dii:ii~roto_luene 

Di-n-octyl Phthalate 
GB 

HDIHT 
Lead 

Mercury 

~ickel 

Total PCBs 
Selenium 

Silver 
2,3,7 ,8-TCDD & pio~in-Uk_e SOPCs 

ThaJl!.um. 
vx 

01-n-butyl i:>'t}thala~e. 
Diethyl Phlhalate 

Manganese 

0.0001 kg/day 
1 uniUess 

0.024 kg/day 
0.25 unilless 

0.0063 kg/day 
0.25 unftless 

0.140 kg/day 
1 unilless 

30 yr 
350 day/yr 
70 kg 
70 yr 

Sc 
(mg/kg) 

1.10E-04 
9.51E-05 
1.40~-04 

3.0BE-05 
4.82E-04 
3A4E-05 
3.54E-05 
2.75E-05 
2.75E-05 
~.95E-04. 

6.06E-06 
6.06E-04 
7.41E-05 
5.30~-04 

I( soil) 
(mg/day) 

Pd•Pv 
(mg/kg) 

1.10E-08. 3.24E-07 
9.51E-09 2.81E-07 
1.40E-08. 6.12E-07 
3.0BE-09. 1.35E-07 
4.82E-08 4.01 E-08 
3.44E-09 1.50E-07 
3.54E-09 1.54E-07 
2.75E-09. 1.59E-10 
2.75E-09 1.3BE-10 
4.95E-08 3.60E-08 
6.06E-10 6.81E-13 

6.06~·08. 4.07E-12 
7.41E-09 I 3.24E-07 
5.30E-08. 4.71E-07 

5_.56E~05 . 1 5.56E-09. ?.43E-07 
O.OOE+09 
7.52E-05 
1-01E-04 
1.02E-08 
2.11E-04 
6.06E-06 
4.95E-q4 
4.47E-04 
3.53E-05 

O.OOE+OO O.OOE•OO 
7.52E-09 2.22E-07 
1.<)1E-08 '. 4.42E-07 

I 1.02E-12. 3.42E-11 
I 2.11E-08 i 9.20E-07 
j • ' ' • 

. 6.0SE-10. 5:31E-10 
4.95E-08. 3.99E-08 
4.47E-oa 3.65E-oa 
3.53E-09 1.54E-07 

4-Melhylphenol 6.10E-04 6.10E-08 · 4.04E-10 
ROX 2.75E-05 

2,4,6-Trinitrotoluene 2.75E-05 
Vanadium 5.53E-05 

2.75E-09 1.05E-13 

2.75E-09 2.4?~·10 

5 .. 53E-09 2.41E-07 

l(tol) =Total daily Intake of substance 
Sc = Soll concentration after total time period of deposition 
!(soil)= Daily intake of substance from soil 
Pd• Pv = Concentration In plant 
l{ag) = Daily Intake of substance from above ground vegetables 
Pr{bg) "'Concentration In below ground plant parts due to root uptake 
l(bg)"' Daily Intake of substance from below ground vegetables 
C(fish) =Concentration In fish 
!(fish} = Daily Intake of substance from fish 
CSF =Carcinogenic slope factor 

l(ag) 
(mg/day) 

Pr(bg) 
(mg/kg) 

l(bg) 
(mglday) 

C(fish) 
(mg/kg) 

!(fish) 
(mg/day) 

l(tot) CSF 

1.95E-09. 8.25E-10 
1.68E-09 1.31E-11 
3.67E-09 1.99~·12 

8.07E-10 3.30E-13 
2.41E-10 2.75E-10 
8.99E-10. 3A4E-12 
9.26E-10. 4.42E-12 
9.55E-13. 3.01E-08 
8.28E-13. 3.49E-08 
2.16E-10. 2.83E-10 
4.0BE-15. 8.81E-08 
2.44E-14. _2.91E-07 
1.94E-09 NA 

2.82E-09. NA 

1.46E-09: 1.36E·12 
O.OOE+OO ; 0.00E~OO 
1.33E-09 [ 1.75E-10 
2.65E-09 1.27E-08 
2.0SE-13 4.33E-13 
5.52E-09 5. 70E-13 
3.18E-12 3.74E-08 
2.39E-10 2.79E-05 
2.19E-10 2.79E-07 
9.25E-10· 7.66E-11 
2.43E-12. 1.07E-06 
6.32E-16 ~ 2.10E-08 
1.48E-12. 5.55E-09 
1.45E-09. 2.76E-11 

_(mg/day) , (per mg/kg--Oay) 

1.~0E•OO 

4.30E+99 
1AOE-02 

1.30E-12: 7.18E-08, 1.01E-08 ,_2.30E-O~ 

2.07E-14 3.06E-06. :4·_28f::-0! ~ 4.39E-07 
3.13E-15 ! 6.SSE-07, 9.21E-08 i 1.10E-07 
5.20E-1s · 4.31e:o1T.6.12-E-oa ~ ·s:51e-08 

4.34E-13 1.42E-66 :· 1:ss1::-0_! l ~.47E-9i.) 
5.41~-1~: 1.71!=·_06_! 2.40E-07_ J 2.44E-07 l. 
6.96E-15 1.10E-06 l 1.54E-07 I 1.59E-07 ; 

4.7~~-1_1 i ~.8_5~:9·g ;~~-·-1a_E-1!>: -1_3.s2~~~~- -1 ... 6.BOE-01 
s.5~~-11, 4.61i:;~_o_9_f ?:45~-10 ... ~·~se-0~-- L ~,aoe-01 

i 4._4?_;-13 J 1.45~:1?.~-1- ~-:~:4~:0! ·· 1·· ~:S~E-07 __ I 
' 1.39E-10: 1.37E-09 ~ 1.92E-10 9.37E-10 

4.SBE-10 .. i.~4~-0j_. ·1·._1~--~~0!-·~r 1~~~-~.-0~. _ --~-soE•<!9 .. --

~~ ··I 1.ifE~o3· 1·:s~io4 ··r~~~~~~:: .. 
·-. -· __ 3:6_~~-.9~· .§.:07E-9I. f"_s;14E-Q1. _ 

O •. OO_E+D9 _0:00~+09 ~ 9_.00E+9Q __ 

3.16E:O? .4·_~3~:9~ ·I· s:~1e~~ _ 
3.29E-08 -~·~.1~-~~- •. J:?4~-08 

2.30. ~--9~. 1 _:3.:~ __ 1E:_:~--~ t 3.·2·3· E.:19 __ 
_1.50~·1?§ .. ~:.!Q_E:~? _ ~ -~-12~-0~. 

1.93~:P.B~ 2,1_1_.E'°.· 9 ·t .3.37.E __ -.~9 -I 

2.14(;::!51 
0.90!;~09 ! 

. 2.7_5E:!3 j 
1.99~-111 

~'.~~E;-1~ l 
~-9~~:1_6 l 
s,e9~:!1 I 
4.3Sg,1)~ L 1.??~:_0~ 1-1.:.76;-9~ .... !:?6~-Q4 ·- ! 

,7.70E+OO 

1.50E•05 

I 4.39E·10 I 1.63E-05 I 2,29EcD6 . 2.33EcD6 l 
i ::~~~:ci~ . :;~tci;{::~~~:citJ}:~~:ci~}--

3.34~--09; 4.67E-10_ [ ~:25E-09 l ·-· 1.10E-0_1 
1.qsE-91 i 1.53E-o~ j _1.81~-oa j __ . 3.9oe-02 

7.43E-06 ~-1.04E-~6 ~ .1:05E;-O~. [ 

3.~1E-11_! 

8.75_E!=-12; 
4.35E-14, 

Cancer 
Risk 

3.87E-09 

1.64E-09 
2.03E-H 

1.44E-11 
1.38E-11 

9.53E-09 

O.OOE+OO 

2.84E-07 

_2.10E-12 
3.18E-12 

I
-·- ·----·-- --- ;--i 
_ _ ··- Total cancer risk= JE-07 . I 

··--
------~~~1 



LIC 

MLD 
MPF 

NRC 

ODEQ 
ONC 
osw 

PAS 
PCDF 
PFS 
PIC 
PMCD 
POD 
PPE 

QRA 

RAC 
RCRA 

SAIC 
SLERA 
SSMP 
SSRA 

TCDD 
TEF 
TOCDF 

UMCDF 
UPA 
USNRC 

vx 

Liquid Incinerator 

Master Logic Diagram 
Metal Parts Furnace 

National Research Council 

Oregon Department of Environmental Quality 
onsite containers 
other site worker 

pollution abatement system 
pentach!orodibenzofuran 
PAS filter system 
product of incomplete combustion 
Program Manager for Chemical Demilitarization 
process operational diagram 
personal protective equipment 

quantitative risk assessment 

risk assessment code 
Resource Conservation and Recovery Act 

Science Applications International Corporation 
Screening Level Ecological Risk Assessment 
System Safety Management Plan 
System Safety Risk Assessment 

tetrach!orodibenzo-p-dioxin 
toxicity equivalence factor 
Tooele Chemical Agent Disposal Facility 

Umatilla Chemical Agent Disposal Facility 
unpack area 
U.S. Nuclear Regulatory Commission 

0-ethyl S-(2-diisopropylaminoethyl) methylphosphonothiolate 

GL-2 

I 



Glossary 

ASC 

CDF 
CHB 
CHPPM 
CMP 
COPC 
COPEC 
Cr 

DFS 
DL 
DOE 
DRW 
DUN 

E&E 
EPA 
ERA 
ERDEC 

GB 

HD 
HE 
HEAST 
HEPA 
HHRA 
HI 
HQ 
HRA 
HVAC 

ID 
IRIS 

JACADS 

allowable stack concentration 

Chemical Agent Disposal Facility 
Container Handling Building 
Center for Health Promotion and Preventive Medicine 
Change Management Process 
constituent of potential concern 
constituent of potential ecological concern 
chromium 

Deactivation Furnace System 
detection limit 
U.S. Department of Energy 
Disposal-related Worker 
Dunnage Incinerator 

Ecology and Environment, Inc. 
U.S. Environmental Protection Agency 
ecological risk assessment 
Edgewood Research, Development, and Engineering Center 

Isopropyl methyl phosphonofluoridate (also know as sarin) 

Bis(2-chloroethyl) sulfide (or sulfur mustard) 
hazard evaluation 
Health Effects Assessment Summary Tables 
high-efficiency particulate air 
human health risk assessment 
hazard index 
hazard quotient 
health risk assessment 
heating, ventilating and air conditioning 

induced draft 
Integrated Risk Information System 

Johnston Atoll Chemical Agent Disposal System 

GL-1 



matter) is emitted at 20 percent of the ASC. This leads to a lower respirable mustard 
concentration for Case 3 as compared to Case 1. For Cases 2 and 4, the mustard emission rate 
is the same (i.e., 20 percent of the ASC). The small difference in the resulting cancer risk 
(from mustard only) is probably due primarily to errors in the air dispersion analysis rather 
than due to the effect of the carbon filters. The same is true for the difference in the 
calculated cancer risk for Cases 3 and 4. The resulting effect of the difference on the 
calculated excess cancer risk for the "with PFS" and "without PFS" cases is further 
magnified by the use of a much higher cancer slope factor. 

Table B-5. Effect on Cancer Risk to Subsistence Farmer of Revised Cancer Slope 
Factors for Mustard (HD/HT) 

Case2 

Case 1 without PFS, 
Excess Cancer Risk without PFS, Actual Program 

Cancer Risk from 

HD/HT 
(Original HHRA 

Cancer Slope Factor) 

Total Cancer Risk 

(all COPCs) 

Cancer Risk from 

HD/HT 

(New Cancer Slope 

Factor) 

Total Cancer Risk 

(all CO PCs) 

HHRA Protocol Factors 

2.7E-07 I.4E-08 

3.6E-06 5.5E-08 

3.1 E-06 1.6E-07 

6.5E-06 2.0E-07 
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Case3 

with PFS, 
HHRA Protocol 

6.lE-08 

2.2E-06 

5.9E-07 

2.7E-06 

Case 4 

with PFS, Actual 
Program Factors 

8. IE-09 

3.2E-08 

9.3E-08 

1.2E-07 



References and Notes for Tables B~2 and B-3 

1. Environmental Protection Agency, Exposure Factors Handbook, 
EPA 600.8-89-043, July 1989. 

2. Environmental Protection Agency, Implementation Guidance for Conducting Indirect 
Exposure Analysis at RCRA Combustion Units, Draft Revised 22 April 1994. 

3. Linak, William P ., Jeffery V. Ryan (Air Pollution Prevention and Control Division, 
National Risk Management Research Laboratory, U.S. EPA, Research Triangle Park, 
NC 27711 ), and Jost 0. L. Wendt (Department of Chemical and Environmental 
Engineering, University of Arizona, Tucson, AZ 85721 ), "Formulation and 
Destruction ofHexavalent Chromium in a Laboratory Swirl Flame Incinerator," 
(Prepared for presentation at the 4th International Congress on Toxic Combustion 
Byproducts, Berkeley, CA June 5-7 1995 and publication in Combustion Science and 
Technology [submitted 26 June 1995, revised 7November1995]). 

4. Average value of experimental results reported in Reference 3 (Mitretek Internal 
Memorandum from J. Fernando to R. Kutzman, 19 September 1996). 

5. Adjusted TCDD toxicity equivalency values based on selected·percentages of the 
PCDF being 2,3,4,7,8 PCDF, the more toxic of the two congeners for which 
Reference C provides TCDD toxicity equivalence factors. The adjustments made here 
were based on the information available in the Case 1 Subsistence Farmer Table 
(Table B-1) provided by CHPPM on the relative proportions of the various congeners, 
and TCDD equivalence values were recalculated for the entire range of congeners, 
with selected ratios of the two PCDFs. The value provided in the HRA is 100 percent 
2,3,4,7,8 PCDF and 0 percent 1,2,3,7,8 PCDF; the minimum possible range value is 
for 0 percent 2,3,4,7,8 PCDF and 100 percent 1,2,3,7,8 PCDF; a reasonable average 
value is for 50 percent 2,3,4,7,8 PCDF and 50 percent 1,2,3,7,8 PCDF. 

6. The source of metals in the feed materials for the incinerators should be verified. If 
the DL is being used to develop the emission concentration value, the respirable 
concentrations could be substantially less than that used to calculate risk. 

7. Selected references suggest more conservative values for this parameter, see 
Reference 1. 
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Effects of New Cancer Standards for Mustard 

The Army's Office of the Surgeon General recently issued interim chronic toxicological 
criteria for chemical warfare compounds (DASO, 1996). Those criteria included oral and 
inhalation cancer unit risk values from which cancer slope factors for HD (sulfur mustard) 
could be derived. Table B-4 compares the new standards with those used in the UMCDF 
HRA. 

Table B-4. Cancer Slope Factor Values for Mustard (HD/HT) 

From (DASO, 1996) 

UMCDFHHRA 

Oral Cancer Slope 
Factor (for Soil 

Ingestion) 
[per mg/kg-day] 

95.0 

9.5 

Inhalation Cancer Slope 
Factor (for Direct 

Exposure) 
[per mg/kg-day] 

298.0 

9.5 

Table B-5 presents the estimated excess cancer risk to the subsistence farmer using the 
revised cancer slope factors for HD for the four HRA cases analyzed. Even with the use of 
these (and much greater) cancer slope factors for HD, the excess cancer risk to the 
subsistence farmer for Case 1 (without PFS, conservative) is still below the regulatory 
threshold value of 1.0E-05 (! in 10 thousand) excess cancer risk. Thus, although the 
magnitude of the estimated risk values are understandably greater, the overall conclusion 
remains that the PFS has insignificant effect on risk. This conclusion is further emphasized 
by the results obtained for the "actual program factors" cases (Cases 2 and 4), whereby the 
"without PFS" case leads to about 20 to 100 million chance of contracting cancer arid the 
"with PFS" case leads to about 12 in 100 million chance of contracting cancer. Use of the 
much greater cancer slope factors for mustard makes this COPC the predominant contributor 
to risk. 

In considering the significance of the calculated values presented in Table B-5, it is 
important to emphasize the assumptions made in the HHRA for each of the four cases 
analyzed. No agent emissions were actually detected during the trial bum tests at JACADS. 

· However, the UMCDF HHRA protocol requires that agent emissions be assumed equal to the 
ASC level. Although addition of the PFS would not lead to further reduction in mustard 
emissions during normal operations, the slight reduction in risk is primarily due to the 
assumption in the "with PFS" HHRA protocol case that mustard (and other agents for that 
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Table B-3. (Concluded) 

Reasonable References/ 
PARAMETER HHRA Value Values Notes 

Am ilk-soil (mg/kg)=concentration in milk resulting 8.35E-07 8.35E-07 
from contaminated soil 
CRmilk (kg/day)=consumption rate of milk 3.00E-01 3.00E-01 Ref. 1, Ref. 7 
Fmilk (unitless) fraction of milk from contaminated 4.00E-01 ' 4.00E-01 Ref. 1 
source 
As milk Cancer Risk 1.94E-08 2.63E-09 

TCDD TEQ Cancer Risk-milk . 

Cyv (µg/m"3)=Vapor phase air concentration 3.97E-ll 3.85E-l l Ref. 5 

Dywv (g/m"2-yr)-'Yearly wet deposition from vapor 9.47E-13 9.20E-13 Ref. 5 
phase 
Dydp (g/m"2-yr)=Yearly dry deposition from particle 9.87E-12 9.63E-12 Ref. 5 
phase . 

Dywp (g/m"2-yr)=Yearly wet deposition from 1.0 IE-12 9.86E-13 Ref. 5 
particle phase 
Pd (mg/kg)-Conc. in plant due to direct deposition l.13E-09 1.1 OE-09 See Appendix A. 
Pv (mg/kg)=Above ground plant concentration due to 2.78E-09 2.70E-09 See Appendix A. 
air-to-plant transfer 

. 
Am ilk-plant 3.61E-10 3.51E-10 · See Appendix A. 

EDmilk-plant 4.00E+Ol 3.20E+OO 

Tc (yr)=Total time period over which deposition 3.20E+OO 3.20E+OO 
occurs 
Sc (mg/kg)=soil concentration due to direct l .OSE-08 1.02E-08 See Appendix A. 
deposition 
Am ilk-soil 2.95E-l l 2.87E-l 1 See Appendix A. 

CRmilk (kg/day)=consumption rate of milk 3.00E-01 3.00E-01 Ref. I 

Fmilk (unitless) fraction of milk from contaminated 4,00E-01 4.00E-01 Ref. I 
source 
TCDD TEQ milk Cancer Risk 5.SOE-08 8.00E-09 
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Table B-3. (Continued) 

Reasonable References/ 
PARAMETER HHRA Value Value Notes 

CRbeef (kg/day)-consumption rate of beef l.OOE-01 l.OOE-01 Ref. 1,2 
Fbeef(unitless) fraction of beef from contaminated 4.40E-Ol 4.40E-Ol Ref. 1,2 
source 
As beef Cancer Risk l.63E-09 2.62E-10 

TCDD TEQ Cancer Risk-beef 
Cyv (µg/m"3)=Vapor phase air concentration 3.97E-1 l 3.85E-ll Ref. 5 

Dywv (g/m"2-yr)-Yearly wet deposition from vapor 9.47E-13 9.20E-13 Ref. 5 
phase 
Dydp (g/m"2-yr)=Yearly dry deposition from particle 9.87E-12 9.63E-12 Ref. 5 
phase 
Dywp (g/m"2-yr)-Yearly wet deposition from l.OlE-12 9.86E-13 Ref. 5 
particle phase 
Pd (mg/kg)=Conc. in plant due to direct deposition l.13E-09 I. I OE-09 See Appendix A. 
Pv (mg/kg)=Above ground plant concentration due to 2.78E-09 2.?0E-09 See Appendix A. 
air-to-plant transfer . 

Abeef-plant 1.38E-09 I.34E-09 See Appendix A. 

ED beef-plant 4.00E+OI 3.20E+OO 

Tc (yr)=Total time period over which deposition 3.20E+OO 3.20E+OO 
occurs 
Sc (mg/kg)=soil concentration due to direct l.OSE-08 1.02E-08 See Appendix A. 
deposition 
A beef-soil 1.69E-IO l.64E-10 See Appendix A. 

CRbeef (kg/day)=consumption rate of beef I.OOE-01 l.OOE-01 Ref. 1,2 

Fbeef ( unitless) fraction of beef from contaminated 4.40E-Ol 4.40E-01 Ref. 1,2 
source 
TCDD TEQ beef Cancer Risk 7.97E-08 5.53E-09 

As Cancer Risk-milk 
EDmilk-plant 4.00E+Ol 3.20E+OO 

Tc (yr)=Total time period over which deposition 3.20E+OO 3.20E+OO 
occurs 
Sc (mg/kg)=soil concentration due to direct 3.48E-04 3.48E-04 See Appendix A. 
deposition 
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Table B-3. Cancer Parameter Data for Case 4 Sensitivity Analysis 

Reasonable References/ 
PARAMETER HHRA Value Value Notes 

INHALATION EXPOSURE 
Cr+6 Inhalation 
IRair (m3/d)=Inhalation rate 2.00E+Ol 2.00E+Ol Ref. 1,2 

ED (yr.)=Exposure duration 3.20E+OO 3.20E+OO 

F(Cr+6) (unitless)= fraction of total Cr that is l.OOE+OO 3.50E-02 Ref. 3,4 
hexavalent Cr 
Respirable Concentration (µg/mAJ) 3.49E-06 l.22E-07 Ref. 6 

Cr+6 Inhalation Cancer Risk l.79E-09 6.27E-l l 

Arsenic Inhalation 
IRair (m3/d)=lnhalation rate 2.00E+Ol 2.00E+Ol Ref. 1,2 
ED (yr.)-Exposure duration 3.20E+OO 3.20E+OO 
iCSF (per mg/kg-day)=inhalation cancer slope factor 5.00E+Ol 1.51E+Ol CSF = 50 

(HEAST) 
CSF=15.l 

(IRIS) 
As Inhalation Cancer Risk 7.0lE-09 2.12E-09 

TCDD TEQ Inhalation 
RespConc. (µg!mAJ) l.15E-10 l.12E-10 Ref. 5 

lRair (m3/d)=Inhalation rate 2.00E+Ol 2.00E+Ol Ref. 1,2 

ED (yr.)-Exposure duration 3.20E+OO 3.20E+OO 

TCDD TEQ Inhalation Cancer Risk 2.16E-10 2.lOE-10 

INDIRECT EXPOSURE 
As Cancer Risk-beef 
ED beef-plant 4.00E+Ol 3.20E+OO 

Tc (yr)=Total time period over which deposition 3.20E+OO 3.20E+OO 
occurs 
Sc (mg/kg)=soil concentration due to direct 3.48E-04 3.48E-04 See Appendix A. 
deposition 
Abeef-soi! (mg/kg)=concentration in beef resulting 2.78E-07 2.78E-07 See Appendix A. 
from contaminated soil 
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Table B-2. (Concluded) 

Reasoable References/ 
PARAMETER HHRA Value Value Notes 

Amilk-soil (mg/kg)=concentration in milk resulting 9.88E-07 9.88E-07 
from contaminated soil 
CRmilk (kg/day)-consumption rate of milk 3.00E-01 3.00E-01 Ref. I 
Fmilk (unitless) fraction of milk from contaminated 4.00E-01 4.00E-01 Ref. I 
source 
As milk Cancer Risk 2.29E-08 3.llE-09 

TCDD TEQ Cancer Risk-milk ' 

Cyv (µg/m"3)=Vapor phase air concentration 6.97E-11 . 6.77E-1 I Ref. 5 

Dywv (g/m"2-yr)-Yearly wet deposition from vapor 1.92E-12 1.86E-12 Ref. 5 
phase 
Dydp (g/m"2-yr)=Yearly dry deposition from particle 2.03E-11 !.98E-ll Ref. 5 
phase 
Dywp (g/m"2-yr)-Yearly wet deposition from 2.20E-12 2.lSE-12 Ref. 5 
particle phase 
Pd (mg/kg)=Conc. in plant due to direct deposition 2.33E-09 2.28E-09 See Appendix A. 
Pv (mg/kg)-Above ground plant concentration due to 4.87E-09 4.73E-09 See Appendix A. 
air-to-plant transfer 
Amilk-plant 6.66E-10 6.48E-10 See Appendix A. 
EDmilk-plant 4.00E+OI 3.20E+OO 
Tc (yr)=Total time period over which deposition 3.20E+OO 3.20E+OO 
occurs 
Sc (mg/kg)=soil concentration due to direct 1.93E-08 l.87E-08 See Appendix A. 
deposition 
Amilk-soil 5.40E-ll 5.25E-11 See Appendix A. 

CRmilk (kg/day)=consumption rate of milk 3.00E-01 3.00E-0 l Ref. I 
Fmilk (unitless) fraction of milk from contaminated 4.00E-01 4.00E-01 Ref. I 
source 
TCDD TEQ milk Cancer Risk 1.0lE-07 1.47E-08 
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Table B-2. (Continued) 

Reasonable References/ 
PARAMETER HHRA Value Value Notes 

CRbeef (kg/day)=consumption rate of beef l.OOE-01 l.OOE-0 I Ref. 1,2 

Fbeef ( unitless) fraction of beef from contaminated 4.40E-Ol 4.40E-01 Ref. 1,2 
source 
As beef Cancer Risk 1.92E-09 3.IOE-10 

TCDD TEQ Cancer Risk-beef 
Cyv (µg/m"3)=Vapor phase air concentration 6.97E-11 6.77E-11 Ref. 5 

Dywv (g/m"2-yr)-Yearly wet deposition from vapor l.92E-12 1.86E-12 Ref. 5 
phase 
Dydp (g/m"2-yr)=Yearly dry deposition from particle 2.03E-11 1.98E-11 Ref. 5 
phase 
Dywp (g/m"2-yr)=Yearly wet deposition from 2.20E-12 2.lSE-12 Ref. 5 
particle phase 
Pd (mg/kg)=Conc. in plant due to direct deposition 2.33E-09 2.28E-09 See Appendix A. 
Pv (mg/kg)=Above ground plant concentration due to 4.87E-09 4,73E-09 See Append ix A. 
air-to-plant transfer 
Abeef-plant 2.54E-09 2.47E-09 See Appendix A. 

EDbeef-plant 4.00E+OI 3.20E+OO 

Tc (yr)=Total time period over which deposition 3.20E+OO 3.20E+OO 
occurs 
Sc (mg/kg)=soil concentration due to direct l.93E-08 1.87E-08 See Appen?ix A. 
deposition 
A beef-soil 3.0SE-10 3.0SE-10 See Appendix A. 

CRbeef (kg/day)=consumption rate of beef l.OOE-01 1.00E-0 I Ref. 1,2 

Fbeef ( unitless) fraction of beef from contaminated 4.40E-OI 4.40E-OI Ref. 1,2 
source 
TCDD TEQ beef Cancer Risk 1.47E-07 1.02E-08 

As Cancer Risk-milk 

EDmilk-plant 4.00E+Ol 3.20E+OO 

Tc (yr)=Total time period over which deposition 3.20E+OO 3.20E+OO 
occurs 
Sc (mg/kg)=soil concentration due to direct 4.12E-04 4.12E-04 See Appendix A. 
deposition 
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Table B-2. Cancer Parameter Data for Case 2 Sensitivity Analysis 

Reasonable References/ 
PARAMETER HHRA Value Value Notes 

INHALATION EXPOSURE 
Crl-6 Inhalation 
Irair (m3/d)-lnhalation rate 2.00E+Ol 2.00E+OI Ref. 1,2 

ED (yr.)=Exposure duration 3.20E+OO 3.20E+OO 
F(Cr+6) (unitless)=fraction of total Cr that is l.OOE+OO 3.50E-02 Ref. 3,4 
hexavalent Cr 
Respirable Concentration (ug/m/\3) l.77E-05 6.20E-07 Ref. 6 

Cr+6 Inhalation Cancer Risk 9.09E-09 3.18E-IO 

Arsenic Inhalation 
lrair (m3/d)=Inhalation rate 2.00E+Ol 2.00E+Ol Ref. 1,2 

ED (yr.)=Exposure duration 3.20E+OO 3.20E+OO 

iCSF (per mg/kg-day)=inhalation cancer slope factor 5.00E+OI l.51E+OI CSF = 50 
(HEAST)* 
CSF= 15.I 

(IRIS) 
As Inhalation Cancer Risk 7.26E-09 2.19E-09 

TCDD TEQ Inhalation 
RespConc. (µg/m/\3) 2.l IE-10 2.05E-IO Ref. 5 

Irair (m3/d)-lnhalation rate 2.00E+OI 2.00E+OI Ref. 1,2 

ED (yr.)=Exposure duration 3.20E+OO 3.20E+OO 

TCDD TEQ Inhalation Cancer Risk 3.96E-IO 3.85E-IO 

INDIRECT EXPOSURE 
As Cancer Risk-beef 
Edbeef-plant 4.00E+Ol 3.20E+OO 

Tc (yr)=Total time period over which deposition 3.20E+OO 3.20E+OO 
occurs 
Sc (mg/kg)=soil concentration due to direct 4.12E-04 4.12E-04 See Appendix A. 
deposition 
Abeef-soil (mg/kg)=concentration in beef resulting 3.29E-07 3.29E-07 See Appendix A. 
from contaminated soil 
* HEAST = Health Effects Assessment Summary Tables 
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The methodology used to estimate the concentration of CO PCs (primarily TCDD 
equivalent and arsenic) in beef and milk was evaluated. The method used would provide! a 
reasonable estimate of emission chemical concentrations in beef and milk during the period 
of incinerator operation. However, the method used assumed that livestock would continue to 
accumulate chemicals deposited on plants from airborne emissions for 40 years, rather than 
limiting this pathway to the duration of incineration operation (maximum of 6 years). 

The set of reasonable values for the above parameters is presented in Table B-2 for 
Case 2 of the sensitivity analysis and in Table B-3 for Case 4. Note that the HHRA protocol 
parameters for HD/HT were not changed for Cases 2 and 4. 
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Table B-1. Excess Cancer Risk to Subsistence Farmer for Major Chemical 
Contributors 

Case2 Case 4 
Case 1 without PFS, Case3 with PFS, 

Excess without PFS, Actual Program with PFS, IIl:IRA Actual Program 
Cancer Risk HHRA Protocol Factors Protocol Factors 
TCDDTEQ 

Indirect 2.9E-06 3.0E-08 l.9E-06 l .6E-08 
Direct 4.IE-09 3.9E-IO 2.9E-09 2.IE-10 
Total 2.9E-06 3.0E-08 l.9E-06 l.6E-08 

Arsenic 
Indirect 2.8E-07 4.SE-09 l.8E-07 3.9E-09 
Direct 7.6E-08 2.2E-09 5.6E-08 2.1 E-09 
Total 3.6E-07 6.7E-09 2.4E-07 6.0E-09 

HD/HT 
Indirect 2.6E-07 l .3E-08 5.6E-08 7.SE-09 
Direct 2.0E-08 9.6E-10 4.2E-09 5.7E-l 0 
Total 2.7E-07 1.4E-08 6.lE-08 8.1 E-09 

Chromium 
Indirect 0 0 0 0 
Direct 2.8E-08 3.2E-10 l.7E-08 6.3E-l 1 
Total 2.8E-08 3.2E-IO 1.7E-08 6.3E- l l 

All other 
COPCs* 

Indirect 2.SE-08 2.3E-09 1.4E-08 l.SE-09 
Direct l.2E-08 1.2E-09 6.2E-09 6.IE-10 
Total 3.7E-08 3.SE-09 2.0E-08 2.1 E-09 

Total Cancer 
Risk 3.6E-06 5.SE-08 2.2E-06 3.2E-08 

* For cases 2 and 4, the risk parameter values for other CO PCs were the same as the HRA protocol (i.e., 
conservative) 

Based on a limited review of available literature2, there is sufficient basis to assume that 
only 50 percent of the PCDF is present as the 2,3,4,7,8-PCDF congener (with TEF = 0.5). 
Thus, this adjustment is made to the calculation of excess cancer risk from PCDF. 

2 Hsia, S., personal communication, Mitretek Systems, Inc., August I, 1996. 
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AppendixB 

HHRA Results: Sensitivity to Cancer Risk Parameters 

This appendix describes the approach used for applying more reasonable values for 
various risk parameters~ specifically to the subsistence farmer in Cases 2 and 4. This method 
results in more accurate estimates of cancer risk than those arrived at using the UMCDF 
HHRA protocol. 

The exposure parameters evaluated include those post-deposition phenomena that would 
affect all non-inhalation doses of emission chemicals and those that impact the inhaled dose 
of airborne emission chemicals. Focus was directed toward those chemicals and exposure 
pathways that resulted in the greatest risk because the same sensitivities generally would be 
applicable to all other chemicals affecting receptors by the same pathways. Table B-1 
provides a summary of the results for all four cases analyzed. 

The species (valence/organic complexes) of emission chemicals were also evaluated 
because these can have a substantial effect on the toxicity of the chemical. The assumption 
that all of the chromium detected in the emissions from the facility was chromium ( +6) was 
evaluated. Cr ( +6) is not particularly stable under most environmental "conditions, and a study 
on the species of Cr ( +6 vs. + 3) emitted from an incinerator has been made. I The results of 
that study were used to evaluate the effect of alternative assumptions on the cancer risk 
results. 

Additionally, the impact of the assumption that all of the pentachlorodibenzofuran 
(PCDF) detected in the emissions was 2,3,4, 7,8-PCDF instead of a mixture of 1,2,3, 7,8- and 
2,3,4,7,8-PCDFs was evaluated. This has important implications because of the EPA's 
procedure for assessing the risks associated with exposures to the many congeners of dioxins 
and furans. A Toxicity Equivalence Factor (TEF) between zero and 1.0 is assigned to each 
dioxin and furan congener l:Jased on its toxicity relative to 2,3,7,8-TCDD. The EPA's 
guidance lists twoTEFs for the 2,3,7,8 chlorine-substituted PCDF because the location of the 
fifth chlorine molecule detenhines the toxicity of the PCDF. The original HHRA assumed 
that 100 percent of the PCDF in the emissions is the more toxic (TEF = 0.5) 2,3,4,7,8-PCDF. 

I Linak, W.P., J.V. Ryan, and J.O.L. Wendt, "Fonnulation and Destruction ofHexavalent Chromium in a 
Laboratory Swirl Flame Incinerator," presented at the 4•h International Congress on Toxic Combustion 
Byproducts, Berkeley, CA, June 5-7, 1995. 
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Table A-2.4.29 Case 4. With PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 

Risk Hl•Liver Hl-Neuro HQ Rlsk·lnh, Hl-lnh. 
UMCOF UMCOF UMCOF UMCOF UMCOF 

Indirect lnhalaUon 
Antimonv 1.17c.-07 Tetra COD 2.09E-12 
Arsenic 1.12E·09 5.79E-06 Penta COO 5.24E·12 
Barium 1.12 -08 HexaCOO 1.05E·12 

Bervllum 4.60E·10 4.99 -08 H a COO t.OSE-13 
bis !2·E\hVlhe Phthalate 2.49E·12 2.17E·08 2.08 -08 Ocla COD 2.10E·14 

Cadmium 1.23 -06 Tetra COF 2.0SE-13 
Chromium 3.12E-07 PentaCDF S.23E-12 

2 4-0inilrotoluene 8.20E·13 1.47E.Q9 1.41 -09 Hexa COF 1.05E·1:.! 
2 6-0lnitrololuene 7.B2E·13 2.auE-09 ... -09 H aCOF 1.05E·13 

o; Phthalate 2.19E-08 •10 -08 OctaCDF 2. tOE-1 .. 
GB 9.0tE-08 8.64 -08 2 3 7,S-TCOO TEO 1.95E·11 

MO/HT S.23E-09 "' Lead ..,..,,. 6.2SE·10 
MerCJrv 8.53E-03 8.18E.Q3 Barium 2.29E--07 
Nickel 2.20E-07 BeNllum 2.47E-11 

Tolal PCBs .... ,. 3.eEE-08 
Selenium 3.37c;-08 cadmium 2.01E·11 

Sliver 6.41E-09 Chromium 1.54E·10 
2,3,7 8-TCOO & Others 2.76E-08 Cobol! 

Thallium 6.22E-05 5.96E-05 ' vx 7.54E·07 7.23E-07 Lead 
01-n·butvt Phthalate 3.00E-06 Mannanese 8.56E-06 

OlelhVl Phthalat111 4.03E-09 Mercurv 6.44E-07 
Manoanese 3.89E-06 3.73E-08 Nickel 5.06E-12 

4-Meth ''"' 4.81E-08 4,62F-08 Phosohorus 
ROX 1.19E-13 8.43E-10 Selenium 

2 4,6-Trinitrotoluene 1.81E-13 2.93E-08 2.81"'-08 Silver 
Vanadium 1.13E-06 Thallium 

"" Vanadium 
Zinc 

Acetone 
Benzene 3.06E-14 

Bromoctichloromethane 
Bromolom1 2.03E-15 
2-Butanone 1.24E-10 

Carbon Oisullide 1.24E-08 
Cal'oon Tettachlofkle 2.SOE-14 

Chlorobenzene 1.99E-09 
Chloroform 4.27E-14 

Chloromethane 3.32E·15 
Oibromoch!oromethane 

1.1-Dlcnloroethane 7.96E·12 
1,2·0ich(oronrnnane 3.04E-09 

cis-1,3-0ichtoroor~ne 6.86E·14 1.99E-09 
trans-1,3-Dichloroor e 6.86E-14 2.02E-09 

EthVltienzene 3.98E-11 
2•Hexanone 

Meth"'ene Chlolide 8.97E-16 1.33E·t1 
4-Methlll-2-""ntanone 

St rene 1.33E-11 
1 1.2.2-Tetrachlotoethane 1.0SE-13 

Tetrachloroe\hene 
Toluene 1.ose-10 

1 , t, 1-T richlotoethane 
Vin"' Acetate 5.93E-1t 
Vinvi Chlorlde 3.16E-13 

Xvienes 
BenzOic Acid 
Ben~ A!coh1;11 

Oleth\11 Phthalate 
Oimeth Phthalate 
D!-n-but Phthalate 
01-n-oct Phthalate 

bis 2·Ethvihfi·Phthalate 
2-Meth enot 
3-Meth henot 
4-Meth ,.,,. 
N thalene 

GB 1.31E-06 
HOIHT 4.94E·11 3.92E-06 

vx 1.31E-06 
Chlorine 

Hvdli Chloride 4.66E-04 
H FluOflde 

Nit erine 
PCB 

Particulates 
2.4-0initrotoluene 
2.6-Dlnitrotoluene 

2 4 6-Tlinitrototuene 

ROX 
HMX 

Total 3.44E-08 6.22E-05 8.53E-o3 8.99E·10 ~.,...,.. 

Grand Total 4E-OB 0.00006 0.0085 9E·10 0.0005 

' 
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Table A-2.4.28 Case 4. With PFS, Actual Program Factors; UMATILLA RIVER SUBSISTENCE FISHER 
DIRECT INHALATION EXPOSURES: 

Expcsure paramater 

Suhi.nee• ol Potentl•l Conc.rn 

Tetra COO 
Penta COO 
Hexa COO 
H...:!a COO 
Octa coo 
Tetra COF 
Penta COF 
Hexa COF 
H..nta COF 
Octa CDF 

2,3,7,8-TCDO TEO 
An•~ 
Arsenic 
Barium 

Bervillum 

•=" Cadmium 
Chromium 

Cobalt 
c ' Lnd 

Manoanese 
Mercurv 
Nk:Kel 

p 
Selenlum 

Silver 
Thallium 

TI" 
Vanadium 

"~ 
Acetone 
Benzene 

BromodichlOfomethane 
Bromotorm 
2·Bu1anooe 

Carbon Oisulflde 
Carbon Tetrachloride 

Chlorobenzene 
Chlorolorm 

Chloromethane 
OibromoehlOfometharie 

t, 1·0k:hlor061hane 
1,2·0k:hl0f '"' cls-1,3-0k:hlorocl "' trans·1.3-0k:hlor""r °' Ethvlbenzene 

2-Hexat\One 
Methvtene Chloride 

4-Meth111·2 ntanone 
SMene 

I, l ,2.2·Tetrachloroelhane 
T etrachloroelhene 

Toluene 
1,t,1-TrichlOfoethane 

Vlnvi Acetate 
Vinvt Chloride 

Xvienes 
Benzolc Acid 

''" lAk:ohol 

o• Phthalate 
Oimeth Phlhalete 
Oi·rt-bU Phlhalate 
Oi-n-oc Phthalate 

bis 2·E!h he ·Phthala1e 
2-Me!h henol 
:'.!-Meth henol 
4-Meth "'" Nanhthalene 

Ge 
HOIHT 

vx 
c.;hlorlne 

Hvdrooen Chloride 
1-lvdr,.,..,en Fluoride 

Nitroolvcerine 
PCS 

Paruculate 
2,4-0initrotoluene 
2.S-Oinitrololuene 

2.4,fi.. Trinitrotoluene 
ROX 
HMX 

o.a 
3.2 
70 

Ru.plrabl9 
__ ... 

.. 
" 1.«E·12 

7.21E·12 
7.23E·12 
7.23E·12 
1.4SE·11 
1.43E·12 
720E·12 
7.22E·12 
7.23E·12 
1.45E·11 
1.04E·11 
9.90E-07 
9.96E-07 
1.21E-06 
2.34E-07 
0. HE-07 
2.SSi:-07 
3.01E-07 
4.08E-07 
5.66E-07 
6.16E-07 
4.37E-07 
2.02E-07 
4.81E-07 
B.17E-07 
8.39E-07 
9.19E-07 
1.57E-06 
7.62E-07 
4.43E-07 
6.391:-07 
7.19E-06 
8.42E-08 
4.21E-06 
4.21 f'-06 
1.31E-07 
1.31E-07 
4.21E-08 
4.21E-08 
4.21E-08 
4.21 E-08 
4.21E-08 
4.21E-08 
4.21E-08 
4.21fi-08 
4.21 E-06 
4.21 E-08 
4.21E-08 
4.21E-08 
4.21E-08 
4.21E-06 
4.21 E-08 
4,21 E-06 
4.21E-08 
7.19E-08 
1.23E-08 
8.4:2E-08 
4.21 E-08 
4,13E-07 
3.12E-07 
2.:'.l2E-07 
2.32.E-07 
3.13E-07 
3.1:'.lt:-07 
3.09E-07 
3.12E-07 
3.0BE-07 
3.12E-07 
2.:'.l1t:-07 
4.15E-09 
4.15E-07 
4.15E-09 
2.57t:-04 
9.86E-O:'.l 
5.09E-03 
0,00E+OO 
O.OOE+OO 
1.8:'.lE-03 
7.23E-09 
7.23E-OS 
7.23E-09 

.23E-09 
7.23E-09 

Ex osure Scantlrlo 

"' 3.2 
70 
24 

350 
2555-0 

1168 

C-..lnlL!moU 

F~ll•A'-, ... 
1.80£·17 
9.03£•17 
9.05E·17 
9.06E•17 
1.BH:-16 
1.80E·17 
9.01E·17 
9.0SE·17 
9.0SE·17 
1.81E·16 
1.30E·16 
1.24E·11 
1.25E·11 
1.S2E·11 
2.94E·12 
1.02E·11 
3.i9E·12 
3.nE•12 
6.11E·12 
7.34E•12 
1.02E·11 
5.48E-12 
2.53E·12 
8.02E·12 
1.02E·11 
1.ll5E·11 
1.15E·11 
1.97E·11 
9.54E·12 
5.54E·12 
1.05E·11 
9.00E·13 
1.0SE·12 
5.27E·13 
5-27E·l3 
1.65E·12 
1.65E·12 
S.27E·13 
5.27E·13 
5 7E·13 
5.:.:7t:A3 
5.27E·13 
5.27E·13 
$-27E·13 
s ... 1e-13 
5.27E·13 
5.27E-13 
5.:.:7E·13 
S 7E·13 
5.27E·13 
5.27E·13 
5.27E·13 
5.27E·13 
5.27E•13 
9.00E-13 
1.54E·13 
1.05E·12 
5.27E·13 
5.17E·12 
3.91E·12 
2.90E•12 
2.90E·12 
3.91E·12 
3.::i1E·12 
3.87E·12 
3.91E·12 
3.86E·12 
3.91E·12 
2.89E•12 
5.20E·14 
5.20E•12 
5.20E·14 
3.22E--09 
1.24E-07 
8.37E.(18 
0.00E+OO 
o.ooe+oo 
2.;t:9E-06 
9.06E·14 
9.06E·14 
9.06E·14 
9.06E·14 
9.06E•14 

0.8 
3.2 
70 

......... 
"' rnorm-•-

1,16E+05 
S.80E+04 
1.16E+04 
1.16E+03 
1.16E+02 
t,16E+04 
S.80E+04 
1.16E+04 
1,16E+03 
1.16E+02 
1.50E+OS 

5.00E+01 

6.40E+OO 

6.30t:+OO 
4.10E+01 

0.40E-01 

2.90E-02 

3.85E-03 

S.30E-02 

6.lvE-02 
6.3uE-03 

1 . .:vE-01 
1..'.lOE·Ol 

1.70E-03 

2.00E-01 

3.00E-01 

9.SOE+OO 

A-121 

Child 
RH'°9<;1 

~ 

••• 

0.2 
3.2 
15 

~.tllllRl'Hr 

2.09E·12 
5.24E·12 
1.05E·12 
1.05E·13 
2.10E·14 
2.08E·13 
S.23E·12 
1.05E·12 
1.0SE·13 
2.10E·14 
1.95E·11 

6.25E·10 

2.47E·11 

2.01E·11 
1.54E·10 

5.!l6E-12 

3.06E·14 

2.a3E·15 

2.80E·14 

4.27E·l4 
3.32E·15 

6.86E·l4 
8.86E·14 

&.97E·16 

1,GSE·13 

3.16E·13 

4.94E·t1 

9E-10 
,,~,, 

CSf • c--s• P
RID • Ael......,. OoM 
Hl•K.ordlnd9• 

......... -""' ........ 
( .. . i:w-4'm.lilla. Rlvw 

1.45E-03 2.29E-07 

5.80!=.-03 3.86E-Oa 

1.40<:--05 '-"""' 8.60E-05 8.44E-07 

2.901:-01 1.24E·10 
2.90!=.-03 1.24E.(18 

5.80E-03 1.99E-09 

1.45i:+OO 7.96E·12 
3.80"--03 3.04E-OS 
5.80.:-03 1.99E-09 
5.70!=.-03 2.02E-09 
2.90E-01 3.98E·11 

8.70F-01 1.33E·11 
2.30c-01 S.02E·11 
8.70F-01 1.33E·11 

1.10.:-01 1.05E·10 

5.70F-02 5.93E·11 

8.67E-07 1.31E-06 
2.90E-05 3.92.E-06 
8.67E-07 1.31E.Q6 

5.SOE-03 4.S6E-04 

Total Hl:o 0.0005 
,..~, 

CDD•Cl!lorlnatllddll>enzo.p.dlo•ln 
CDFaChlorlMtedd~ 
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Table A-2.4.27 Case 4. With PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
INDIRECT EXPOSURES Calculation of hazard quotients, and hazard Indices 

Consumption rate of soil •. CR(soil)= 
Fraction of soil iffipacted! F(soil)= 

Consumption rate _of abv g~d ¥eg, CR(ag)= 
Fraction of ~~v grd_ veg imp<;1c.led.\ _F(ag)= 

Consumption rate of root veg, CR(bg)= 
Fraction of root veg iryip~sted, F(bg)= 1 

Consumption rate ~f fi~h. GR(fis~)= 
Fraction of fish impacted, F(fish)= 

Bodv weight, BW,,; 

Substances of Potential Concern 

·.Antimony 
Arsenic 

Barium 
___ Beryllium_ 

bis (2-E;thylh~xyl) Phlhal~~e 
C_admium 
Chromium 

2.4-Dinitrotoluene 
2,6-Dlnitrotoluene 

pi-n_-octy_J ~hlhalate _ 

GB 
. HDIHT 

Lead 
Mercury 

Nickel. 

. Total PGB~ . 
Selenium._ 

Sil'!e.r 

f?,3,7,B~J"GDD _& ~iqxin:.~ike ~Of'<:;_s 

_ i:t'~!~~~ . - -- ··- --- - ·
. _ vx,_·---· 

QJ-:n:~utyl_?htl."!a.1.".Jile -·· __ 
_piet.hyl_ft'!lhal~te_. 

___ M~l')gafl.eS~ ___ _ 

4-Methylp~enol .. 
ROX 

2,4 ,6-T~i11itr?loluene 
Vanadium 

0.0001 kgiday 
1 uniUess 

0.024 kg/day 
0.25 unitless 

·o:oOsJ kg/day 
0.25 uniUess 

0.140 kg/day 
1 unmess 

70 kg 

l(lot) = T olal dally Intake of substance 

1_. 19E-05 
1.20E-05 
1.49E-05 
2.97E-06 
5.34E-05 
3.24E-06 
3.73~-06 

1.56E-06 
1.56E-06 
5.41i;.os 
8.88E-07 

8.-8_8~~9~. 
9.?0_E-06 
4.35E-05 

~:87_~-0_6 

O.OOE+OO 

-~--~'."~'iJ6 

1.19E-09 _ 3.58E-08 
1.20E.-09 3.61E-08 
1.49E.-09 6.54E-08 
2.97E-10 1.30E-08 
5.34E..Q9 4.21E-09 
;J.24£;-10 1.42E-08 
3.73E-10 1.63E-08 
1.56E-10 9.04E-12 
1.56E-10 __ 7.83E-12 
5.41E..09. 3.69E-09 
8.88E-11 . 1.0<?E:-~3 

Sc .. Soll concentntllon after total time poriod of deposition 
l(soll) = Daily intake of substance from soil 
Pd + Pv = Concentrallon In plant 
J{ag) = Dillily Intake ot substance ttom above ground vegetables 
Pr(bg) = Concentration In below ground plant parts due to root uptake 

l(bg) ::: Daily Intake of substance from below ground vegetables 
C(fish) = Concenlralion Jn fish 
l{fish) = Daily intake of substance from fish 
RfD = Reference dose 
HI "' Hazard Index 

l(bg) C(fish) l(fish) l(tot) RID ~ara Pr(bg) 
(mg/kg) cms1dai'.) {mg/kg) · !msldai'.) (m~/dai'.~ . {m~-dai'.~ . Index 

~.15E-10 8.95E-11 
2.16E·10 1.66E-12 
3.9JE-10_ 2.11E-13 
7.79E-11 3.18E-14 
2.5JE.11. 3.0SE-11 
8.50E-11 3.24E-13 
9.79E-11. 4.66E-13 

Liver .. ·-· •• 1 
1.411;:-13_j_ ~.43E_-0~ i ~.OOE-09 -~.4~E-O~ 4.00E-04 
2.61E-15, . 8.95E-07 j_ 1:25E-1)7 1_.2?E-:07 _ ; 3.00E-04 
3.JJE-16; 3:94E~07_; ?.52E-08 _?.7!~-08 7.00E-02 

5.01~-17 ~.?7E-O?_j _1.78E-9~ j 1:8~.I;_~~- i. S_:OOE-93 I. ·- i-

4.81E-14 . _1.78E-01• 2.soe,08 .. J3 .. o~E.oe_J 2.ooE:o.2.; 2.17E·08 · 
5.10~-16 6.36E-07 :. ~.91£;-08 . ! ~-~5E~B .. j__ ~-O~_f;-9.~ .I 

Hazard 
Index 
Neuro 

5.42E-14 _ 1.71 E-09 
1.34~-1~, e.11e-01:_1.1.4~-0:7 !.~.14~-or .l.~'.09~~03 ~ _. . .. 1 
2.69E_-1~:- ;t32~-10:_4.65_E:11 __ 4 2.1)5~·10 ~ f?:~9E_-O~ .J. __ -· ]_1.47E.::9~ 

4.70E-14 1.98E-09 
2.21~-11 i 3.09E;-11 
6.02E-1~: 1.29E-08 
3.57E-15; 4.26E-08 

9.10E-10, 4.27E-o8 · 2.SsE-10 l NA 
1 4.JsE-09. '. 3_fr;·E-08 ·' · 2.32E-10 ! NA 

8.88E-09' 5.96~-13 

3.12~-12!. 2.-61E-10_'. ~-6~.E-11.i ~ •. 96f;-1~_ l_J.QQ~-9~. l. ... ··- ·-- j_~.80~-09_ 
4.87f;_-14j _ 1.80E-07j 2.::~2E-1!8 l l.06~-08 i -~-.Q.0~-02 .

1
· 2.19_1;~0~--).... ~ _ 

2.oag-11; 1.1BE-os II 1,s2E:!O_.' .2·7!~:t~ 

1 

4 aoE-_os _, _ ---.--- -• ... 01_E:!>.8 
6.71E-11). 606E-07 !J.48f;_-08_ 9.37~~- _ _ ____ ---- __ _ 

NA NA NA 1.23E-09 N~~ - -_\-~4.21e-04. s.s}e.os ~ -5.f!7~-9s 1_1:0~~~ ~r_ -___ :~~-=~ -e._53~-9~ _ . - . I . . • 2.26E-1~ _ 2.29E-Oti_?:2!JE-o_t_ 3~1E~7 __ ?.OOE-02 t ___ _ _5.87E-10 .. 2.58~·08 j ~~55~-11) i 1.43E-13. 
O:OOE:t-00_; O~OOE+OO __ ~ o.09E+~_o \ o._OOE+OO 

... ~.94~-~.o_: 3.oa:~~s_ I 1._80E-19_~ 2.~_1E-.~~ 
~._10~-09, ~-~~~-o~ -l- 2.90f;-11)- 1.37g-og · J 

~20E-1o__, . ~.20E-14: 2,11~,.12 I 1.66E-141.3.49E-14 1· 

2.04E-05 . 2.04E-09 t 8.89E-08 ! 5.33E-10 i 5.51E-14 . 

:~~ase:.o?.: -_~.s8~~11 ~ ~ .. a2i~_1-1 ·r ~~~s~-13 :. s.4~~-09 1 

-~--4~E-~5 + 5.41E-0:9.f ~-!~E-09 I· 2:47i::-11 ~ ~_.04~·06 
_4:~~~--0?._ 1 .. ~:02E..a9_j _3: 13~~09 i _1.88E-1tj. 2._sqe-oa. 
5.13i;-~s __ ,_ 5.13E-10 __ ! 2.26E-08 ! . 1.36~-10 1.12E-11 

_! -~_Q.§:-1?5. 

o.ooE~oo _ o oo_E+Q.O g_.ooe_+.Q? o:o~i;~o9 . ___ I _______ ,, .. 
a.&4E-14.l _ _7:.•se:,o8 _1,1.1E:<JB _1.2~!L.()8 , .. ~ ooE,oa -+- . . ....... . 
2.~~§:1~j··- ~:?.~~::9?i~~~~~~-~- ~~~g:(>~ -{--~:99E:-9.3.,.+ __ ---------~- ___ _ 

:::l1~1t-~.!~i~if !'.i~~t 1:~ii:J_4~~~:~~ ••t~~2~!~17~e~~ 4,!9.~.-. .()H ... s .. s. ~.o.-.·~1 .. 2.1se:-Q~·-1·t.1.•. E:OS_j _.1,ooe:-Q1_. j __ -.--L __ _ 

~ .. ~!~:05 .. _6_.671:;-_09_: 4.45~·11 :· 2.67E-13: 1.~7E-07 

1-?6:~-~6- -; . 1.56E-10. 5.98E-15 3.59E-17: 1.19E-09 

1.~~E-06 1.56E-19: 1.40E-11 8.39E-14: 3.15E-10 
5.59E-06 5.59E-10 2.44E-08 1.47E-10 · 2.80E-1,2. _ 

J.94E-1fF~.ssE-os 2.a1e-01 ::p.ase.01 : 8.ooE.01 , 

::::~~~!::!!:~!1~.:~.i!.:~.l~t. H~~.~!J~i~~. ~;t~{;~-.~-.-.~-Hi~~~6: 4.~7E-~3.~ 6.20E-.~~ .. 8:6_~.E-1Q_t~~.-.l>.~-~:-0_9 _ ____; --~=-~Ol;-:Q4 ___ l-~=-~~E.:Q!! 
4.40E-15 ... 4.13E-06. 5.79I;-0_7 __ L_?.79E-Qr ... _ 7:0i:>E--C!_3_ ,J __________ .. ___ , ____ _ 

Hazard 
Quotient 

1E-07 
6E-06 
1E-OB. 
SE-OB 
2E-OB 
1E.-06. 
3E-07 
1E-09. 
-~E-0~. 
2E-QB 
9E-OB 

--~i;-03. 
. 2E-07 

3E-OB 
6E-09 

6E-05 
7E-07 
3E-06 
.41:-09 
4E-OB 
SE-OB 
BE-10 
3E-OB 
1E-06 

(" ... H1= ... o.ooo:·C ___ 9.oo~ __ I 0.008 
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Table A-2.4.26 Case 4. With PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumplion rate of soil, CR(soiO= 
Fraction of soil impacted, F(soil)= 

Consumption rate of abv grd veg, CR(.ig)= 
Fraction ?f abv gr~ veg !inpa~~ed, F(ag)= 1 

Consumption rate. of root veg, CR(bg)= 
Fraction Of rOot veg iffipacted,_ .f(bg)= 

ConSumption iate_ of fish. CR(fish)= 
Fraction offish impacied. f(fish)= 

· ExpOSure dt.iration, ED= 
ExpoSu_re r~equency, EF= 

· .... Body w_eight, BW= 
Averaoinq time, AT= 

Substances of Potential Concern 

_Antimony 

Arsenic 

Barium 

Berylli~m. 
bis (2-Ethylhexyl) Phthalale 

Ca~mium 

Cl)romium 

2.~~C?initn;itoluene 

2,6-Dinitro.toluene 

. Di-n-oqy_I_ P.h~halate -· 

GB_ 
HD/HT 

L_ead 

_Mercury. 

Ni.ck~I 

T9tal PGB~. 

S~lenium 

Sliver 

2,3,7,a~rco_o ~ D!~~in-_Like.~OPG_s_. 

Th?1-llium ... 

_yx_ ·-
. D!-i:t-bl!J)'I. Ph_~hAlate .. 

~Diethyl __ Phtha_l?te 

Man_g_anes~ 

4-Methylphenol 

ROX 
_ ~.4.6-Trin!tr'c;>toluene 

Vanadium 

0.0001 kg/day 
1 unitless 

0.024 kg/day 
0.25 unittess 

ci.0063 kg/day 
0.25 unitless 

0.140 kg/day 
1 unities~ 

30 yr 
350 day/yr 
70 kg 
70 yr 

Sc 
(mg/kg) 

1.19E-05 

1.20E-05 

1.49E-05 

2.97E-D6 

5.34E-05 

~.24E-D6 

3.73E·D6 

1.56E-06 

1.56E-D6 

5.41 E-05. : . 

~.BBE-07 

8.S~E-05 

9.7oE-06 ! 
4.35E-05 

~_.~7E-06 

O.OOE+OO 

9.94E-06 , 
' 1.1DE-05 

~.?O!=-~O 
2.04E-05 

B.88E-07 

5.41E-05 . 
' 4.02E-05 ·· 

- • • j 

~-1?E-06 

6.67E-05 

1.SSE-06 

1.56E-06 

5.59E-06 

!(soil) 
(mg/day) 

Pd+Pv 
(mg/kg) 

1.19E--09, 3.58E-D8 

1.20E--09 3.61E-08 

1.49E-09 6.54E-08 

2.97E-10 1.30E-08 

5.34E-09 4.21E-D9 

3.24E-10 1.42E-08 

· 3.73E-10 1.63E-oa 

1.56E-10 9.04E-12 

1.56E:-10. 7.83E-12 

S.41E-09.~ 3.69~-09 

8.88~~11 , ~ .OOE-1 ~ 

8.~BE-09 I ?.96E:1~--

9.7CJ:E-1o I 4.27E-oa_ 

4.35~--09 ~ 3.87E-98 

5.B7E-10; 2.58E-08 

O.OOE+OO: CJ:.OOE+OO 

~.94E-.10 j __ 3.90E-~8 
_1.10E~091 _"!:_~3E-O~ 
8.20E·1_4 t 2}7Ec12 

2.04_E--09 ! ~-~9E·O~ 
8.BBE-11 j _H2E-11_ 

5.41~-:fl.9 ! 4;_12E-09 

4.0-?-E-09 i 3.13E-09 

5.13E-10' 2.26E-08 

6.67E--09 4.45E-11 

1.56E·10 5.9B·E··15 

1.56E-10: 1 .. 40E-11 

5.59E-10 2.44E-08 

~tot)= Total dally Intake of substance 
Sc = Soll concentration after total time period of deposition 
!(soil) = Dally Intake of substance from soil 
Pd + Pv = Concentration In plant 
l(ag) =Daily intake of substance from above ground vegetables 
Pr(bg) =Concentration In below ground plant parts due to root uptake 
l(bg} = Daily Intake of substance from below ground vegetables 
C(fish) =Concentration In fish 
!(fish) = Dally Intake of substance from fish 
CSF = Carcinogenic slope factor 

J(ag) 
(mg/day) 

2.15E-10 

2.16E-10 

3.93E-10 

7.79E-11 

2.53E-11 

8.SOE-11 

9.79E-11 

5.42E-14 

4.70E-14 

2.21E-11 

6.02E-16 

Pr(bg) 
(mg/kg) 

8.95E-11 

1.66E-12 

2.11E-13 

3.1BE-14 

3.0SE-11 

3.24E-13 

4.66E-13 

1.71E-09 

1.9BE-09 

3.09E-~ 1 

1.29E-OB 

3.57E-15. 4.26E-OB 

2.56E-10 NA 
2.32E-10 NA 
1.55E-10 1.43E-1_3 

.. ~.ooE+_oo. o_.ooE-i;oq 

1.BOE-10 2.31E-11 

2.90E-10 '. 1.37~-09 

1.66E_-14 3.49E-14 

5.33E-10 5.51E-14 

4.69E-13 5.4BE-09 

2.47E-11 3.04E·06 

1.BSE-11 2.SOE-08 

1.36E-10 1.12E-11 

2.67E-13 1.17E-07 

3.59E-17 1.19E-09 

8.39E-14. 3.15E-10 

1.47E-10 2.BOE-12 

l(bg) 
(mglda~) 

C(fish) 
(mg/kg) 

1.41_E-t3 i _) .43~-08 ~- 2.00)::·09 .! 3~.-'J_E;~q~-. i __ 
2.GJE-1? j 8.95E-07. 1 .. ~sE-O? - j J-~7E~7 __ .; ---~'S(!E+_qo 
3.J~E-1~.J. _3.94E-D7 I s.~:2.E-o~ .L~.71~~oa _ _L -- .. --···-~
s.01E-11 '.. )..27E-~7 ~ ~--~8~~8 _j_ ~-~~~-'!~ .. J. __ 4.30~~-D? 
4.81~·14.: _1.7~~-0?.f _2_.50E;~.~- ·i ~~~~_!:_-Q~--1-· ____ 1_.4_0~~-0?.. 
5.10E-16' 6.36E-07 i 8.91E-08 8.95E-08 
7:34~-1s j -_ ~:~ 1e-~?_; _ 1.-14g~?:.. j: ~j~~~~.i.··1-· ··-· ... ---
~.s~E;_·_:t~_ 1 ___ ~·~2E~ 10 '. 4.~5E.~11. I _~ •. 0_~~1~-- l_. __ .6_.~0E~Q1 
3.12E-12 \ 2.61E-10 i 3.66E-11 f 1.96E-10 ! 6.BOE-01 ·······-- - . 1-- -- -· -··- ... ·---•·-··-- ,_ ..... 

~·~~~-~ 1-4 l~ -~ ~B_t;l_~-~7 ~ ~~~~~~---L ~:~-~~-~-[=-·- -----· ... 
2:o~g-~1.1_J--~. )6~-Q~ ~. !'.~~~~.!~ -~'.!)~·!Q __________ --·. 
s_._r1~_~1.!i -~:9~.~~~?-!-~:~~!=:0B .. ~~E~!- -~:_so_i;_~~o __ . 

_ ~~:~.·~~--1~~-.t~~r~~o~ j_~~~~·i~·os_··.· .;~;i:~~~--[
1 

________________ _ 

t.:~~~~~j~~::::6ci4 ~:~i~;i~~I ~,i~~~i:: ~1;1.~~" ···· 
; ~:i:i1~f {~:t:~il ~;;~;:1~~ };i!~~\-_:,=~E~os- .. 

·! -·-···-----l·--······ - -···· . -·--·------ -----··-···--··· ·--
1-·~,SZl'0.:1! [_ ?-~7§-06 i ~,46~:0!__ -~·4B_E:0_7 J___ _ __ _ 

!-~- !:i~~:~~1~~'.~:t~:[ .~J~~~L ii~l~~:l=:.:-:.~: 
1_ 3,~•E:!'r-' ·65~-·6 1 2.31 E:-07_ _ ~.3~1'_-07_._ 1 _ 

-: :·~:t}t~i~~~:~:1 ~:~}::~~ !~::~:~iitL ---·-
1:~Bl?:-~_2J_ ~-'.~.DE-~O; 2.65E~!J.. [ _ ~.85_~·19. _; __ 1;_10E-01 

4.971';:13 6.2DE-09. _8.68E~~O J _1_.~2~:-09 -··· ·---~-C!D_E_·.~-~ 
4.40E_~t~.: 1-13E-06j 5.79E--07 .'..~·.?~E.~7 ...... -·---· 

Cancer 
Risk 

1_.12E·09 

4.60E-10 
2.49E-12 

8,20E-13 
7.82E,13 

5.23E-09 

O,OOE+OO 

2.76E-08 

1.19E-13 
1.81E-13 

( . To~! cancer risk= JE-08 J 
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Table A-2.4.25 Case 4. With PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER (continued) 
CONSUMPTION OF FISH FROM THE UMATILLA RIVER: Calculation ol llsh concentrallon from dissolved water concentration, Ct{fish) 
USIHG ni.-e..t.VEll4GED s01LCOHCDm1A.llottS· Calculation of fish c:oncentratlon from total water column concentralion, C2(flsh) 

Calculation of fish concentration from bed sediments, CJ(fish) 

Waler area, WAfwk- 9.80E+06 m2 
lmoervious walershed area, WAm~ 1.35E+08 m2 

Averaoe annual runoH, R 0.0 ' Soll bulk densirv, BO- 1.5 atcm3 
Soil mixl deoth,Z- 1 cm 

Total dtl itiontime od. Tc 3.2 vrs 
Total watershed area. WAfll:... 2.70Et09 m2 

Vol001etric soil water content, Os- 0.2 cm3/cm3 
LISLE rainfall for erosivlrv1 factor, RF- 20 1rur 

LISLE erodabilirv factor, K- 0.36 tons/acre 
USLEle h-~ !actor, LS- 1.5 unitless 

USLE cover manaaemenl factor, C- 0.1 unitless 
USLE su run raclice !actor. P- 1 uniUess 

Unit son loss, Xe= 0.24 ka/rn2-vr 
Emoirical intercent coefficient, a- 0.6 unitless 

Watershed sediment deliveN ratio, SD- 3.97E-02 uniUess 
Soil enrichment ralio, ER- 3 unitless 

Averane volumetric flow rate, VI x 4.14E+OB m ' Total SUS d solids, TSS- 10 m 
Denlh ol water column, d w1:.. 0.50 m 

D""'thof r benlhic laver, db - 0.03 m 
Bed sediment osltv, OtbsJc- 0.5 LH2M.. 

Bed sediment concentration, BS- 1.0 cvcm3 
Fish linid coolent, liliPldl- 0.07 unitless 

Fraction oraanlc carbon, OCfsedl- 0.04 unitless 
0Nde sllion velocitv of vaoor e Vdv-

3 ""'' 

Substances of Potential Concern Kd(sw) Kd("'l 
IUkol <Ukoi 

lim 15 • Arsenic 220 120 
Barium 4000 2100 

Bervllium 525 280 
blsf2·E lhexvll Phthalate 2100000 1100000 

Cadmium 1200 640 
Chromium 140 70 

2,4-Dinitrot°'uene 6.5 3.5 
2,&-Din!trololuene 5 2.7 

Di·n· I Phthalate 2100000 1100000 
GB 0.24 0.13 

HO/HT 9.1 4.8 
Lead 4500 2400 

MercuN 95000 160000 
Nicket 620 330 

Tota1PCBs 32000 17000 
Selenium 32 17 

Silver 3 2 
2,3, 7 ,8-TCDD & Dioxin-Like SOPCs 1070000 570000 

Thallium 580 300 
vx 1.1 0.60 

Di·n- I Phlhalate 12 6.4 
Die I Phlhalate 39 21 

Manoanese 170 93 
4-Met I '"~ 3.8 2.0 

ROX 4.7 2.5 
2.4,6-Trinitrotoluene 83 44 

Vanadium 750 400 

10<2.U oq.....i. 

f(water) C(wtot) ,~<~, lmnn\ 

6.6 •U' 04E-u8 8 
1.22E·01 1.58E-07 2.04E-08 
8.18E·03 1.14E-05 9.85E--08 
5.64E-02 1.07E-07 6.40E-09 
3.33E·04 4.21E-o6 1.49E-09 
2.57E·02 3.70E·07 1.01E·08 
1.91E·01 2.SOE-07 5.0BE-08 
8.06E-01 1.21E-10 1.04E·10 
8.39E-01 1.13E·10 1.01E·10 
3.33E-04 4.25E-06 1.SOE-09 
9.64E·01 8.10E-10 8.28E·10 
7.59E-01 1.57E-07 1.26E-07 
7,20E-03 8.59E·06 6.56E-OS 
2.03E·04 1.52E-05 3.28E-09 
4.83E·02 9.57E-07 4.90E·08 
1.29E·03 O.OOE+OO 0.00E+OO 
4.8BE·01 2.56E-08 1.33E-08 
8.70E-01 1.47E·08 1.36E-08 
3.42E-04 1.0BE-10 3.90E·14 
5.28E-02 3.69E-07 2.07E·08 
9.38E-01 1.04E·09 1.03E-09 
7.07E-01 6.95E·09 5.21E-09 
4.37E·01 8.30E·09 3.84E-09 
1.52E-01 1.41E·07 2.27E-08 
8.70E·01 5.53E-09 5.10E·09 
8.47E·01 1.11E-10 9.98E-11 
2.73E·01 3.98E-10 1.15E·10 
4.02E·02 8.14E-07 3.47E·08 

C(ftsh) • Corno•nlretlon In fish 
f(.,...l•rl .. Fnu;llon ol lolal w.l•r body subsltlnc• connnlr•tlon lh•I occurs ln the w•l•rcolumn 
C{wtot) • Tol•I w•ltlr body ~nnntnillon, lncl1.1dln11w•l.rcolumn1nd ffd sadlm•nl 
C('llllJ "Toi•! conc•ntr1llon ln w•l•r column 
C{dw)" Dluolnd ph•H W•lu conc•nlretlon 
f(benthlc) .. Frsction ol tol•I wslu body substancs concenlre!Lon that occurs In th• bed sedlmsnt 
kwl,. Total wsllf body dlsslpsdon rel• const.nl 
C{J1b),. Conc•nlratlon son..d lo i..d sscHmsnts 
Kd(J1w}., Su.!lpended aedlm1nllaurf1u welar pertltlon coefflclanl 
Kd(bs) •Bid sadlm1nl/J1edlm1nt pore wstu putlllon coelllclenl 
BCF "'BJoi;oncanlrellon lsc1or 
BAF • BJoaccumulstlon l•ctor 
BS.AF• Blol• 10 sadlm•nl eccumul1tlon l•i:lor 

C(dw) f(benth) kwt C(sb) BCF C1(flsh) 
tni~n \ 11/y<) (m;,,,.~, Cllkol (m~n.ni 

1.•uE-08 3.~18-"'-0l 5 i.15E-07 1.0E+OO 1.43C-08 
2.03E·08 8.78E-01 6.52E-02 2.44E·06 4.4E+01 8.9SE-07 
9.47E-08 9.92E·01 7.37E-02 1.99E--04 NA NA 
6.37E--09 9.44E·01 7.01E·02 1.78E-06 2.0E+01 1.27E·07 
6.76E·11 1.00E+OO 7.42E-02 7.43E-OS NA NA 
9.94E-09 9.74E-01 7.24E-02 6.36E-06 6.4E+01 6.36E--07 
5.07E--08 8.09E·01 6.01E-02 3.55E·06 1.6E+01 8.11E-07 
1.04E·10 1.94E-01 1.44E-02 3.63E·10 3.2E+OO 3.32E·t0 
1.0tE-10 1.61E·01 1.20E-02 2.72E·10 2.6E+OO 2.61E·10 
6.82E-11 1.00E+OO 7.42E-02 7.50E·05 NA NA 
8.28E·10 3.64E-02 2.71E-03 1.0BE-10 1.4E+OO 1.16E-09 
1.26E·07 2.41E·01 1.79E-02 6.0GE-07 4.8E+OO 6.06E·07 
6.28E-08 9.93E·01 7.37E-02 1.51E-04 NA NA 
1.68E·09 1.00E+OO 7.43E-02 2.69E--04 NA NA 
4.87E-08 9.52E·01 7.07E-02 1.61E--05 4.7E+01 2.29E-06 
O.OOE+OO 9.99E·01 7.42E-02 O.OOE+OO NA NA 
1.33E-08 5.12E·01 3.SOE-02 2.25E-07 6.0E+OO 7.95E..08 
1.36E·08 1.30E·01 9.69E-03 2.71E-08 5.0E-01 6.78E-09 
3.33E·15 1.00E+OO 7.42E-02 1.90E-09 NA NA 
2.06E-08 9.47E·01 7.03E-D2 6.17E-o6 1.2E+02 2.47E-06 
1.03E·09 6.19E·02 4.60E-03 6.20E·10 1.5E+01 1.SSE·OB 
5.21E·09 2.93E-01 2.17E-02 3.33E-08 NA NA 
3.84E-09 5.63E-01 4.18E-02 8.07E-08 NA NA 
2.27E-08 8.48E·01 6.30E--02 2.11E·06 1.2E+02 2.72E-06 
5.10E·09 1.30E-01 9.69E-03 1.02E-08 1.4E+01 7.14E·OB 
9.98E-11 1.53E-01 1.13E·02 2.49E·10 1.9E+OO 1.90E-10 
1.15E-10 7.27E·01 5.40E-02 5.05E·09 5.4E+01 6.20E-09 
3.44E·08 9.60E·01 7.13E-02 1.38E-05 1.2E+02 4.13E·06 

BAF C2(1ish) 
(Ukol (m;,,,.ni 

NA NA 
NA NA 

4.0E+OO 3.94E-07 
NA NA 

1.2E+02 .78E-07 
NA NA 
NA NA 
NA NA 
NA NA 

1.2E+02 1.BOE-07 
NA NA 
NA NA 
NA NA 

1.3E+D5 4.27E-04 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

3.0E+04 1.56E-04 
4.3E+02 1.65E·06 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

BSAF Cl( fish) C(fish) 
(m;,,,.ni (m•"'•' 

NA 1.43E-08 
NA NA 8.95E-07 
NA NA 3.94E-07 
NA NA 1.27E-07 
NA NA 1.78E--07 
NA NA 6.36E-07 
NA NA 8.11E-07 
NA NA 3.32E-10 
NA NA 2.61E-10 
NA NA 1.BOE--07 
NA NA 1.16E-09 
NA NA 6.06E-07 
NA NA NA 
NA NA 4.27E-04 
NA NA 2.29E-06 

1.6ETOO O.OOE+OO O.OOE+OO 
NA NA 7.95E-OB 
NA NA 6.78E-09 

6.7E-02 2.23E·10 2.23E-10 
NA NA 2.47E-06 
NA NA 1.55E-08 
NA NA 1.56E-04 
NA NA 1.65E-o6 
NA NA 2.72E-06 
NA NA 7.14E-08 
NA NA 1.90E-10 
NA NA 6.20E--09 
NA NA 4.13E-06 
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Table A-2.4.25 Case 4. With PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
CONSUMPTION OF FISH FROM THE UMATILLA RIVER: 
LISIHG llME·AVfll.lGED SOil CONCElnlh\llONS 

Waler area, WArwt 9.80E+06 m2 
lmnervious watershed area, WA111 ... 1.35E+08 m2 

Averaae amual runoff, A 0.0 c ' Soil bulk densitv, BD= 1.5 a/cm3 
Soil mixinn den\h, Z= 1 cm 

Tola! de sition lime oeriod, Tc 3.2 vrs 
T olal watershed area, WA! L} ... 2.70E+09 m2 

Volumetric soil water content, Os- 0.2 cm3/cm3 
USLE rainfall I or erosivltvl factor, AF- 20 1/vr 

LISLE erodabilitv factor. K- 0.36 tons/acre 
USLEI h-slnne factor, LS 1.5 unilless 

LISLE cover mananemenl factor, C- 0.1 unit!ess 
USLEsu rtinQ practice !actor, P 1 unilless 

Unit soil loss, Xe- 0.24 kQlm2-vr 
Emoirical interceot coefficient, a- 0.6 unitless 

Watershed sediment deliverv ratio, SQ,. 3.97E-02 unitless 
Soil enrichment ratio, ER- 3 uniUess 

Averaoe volumetric flow rate, VI x = 4.14E+08 m:-trur 
Total susoended solids, TSS- 10 m 
Oeolh of water column, dCWl'- 0.50 m 

Deoth of u r benlhic laVer, d!bl'"' 0.03 m 
Bed sediment oorositv, Orbs!'"' 0.5 LH20/L 

Bed sediment concentration, BS- 1.0 atcm3 
Fish lin.id content. I li id - 0.07 unitless 

Fraction oraanic carbro, sea1'"" 0.04 unilless 
deoosilion velocitv of vaoor chase, Vdv- 3 cm/• 

Substances of Potential Concern Pd<>; Pdws 
'-'m2-vr (q/m2-vrl 

t1monv .Bill:- .7lt::-OB 
Arsenic 2.66E-OB 2.46E-OB 
Barium 1.40E-07 1.32E-07 

Bervllium 8.87E-09 7.23E-09 
bis 12-Ethvlhexvl1 Phthalale 8.17E-10 9.73E-10 

Cadmium 1.39E·08 1.19E-08 
Chromium 6.54E-08 6.19E-OB 

2.4-0inltrotoluene .OOE+OO O.OOE+OO 
2,6-0inltrotoluene .OOE+OO O.OOE+OO 

Oi-n·oCflll Phthalate 8.27E-10 9.76E-10 
GB 5.52E·17 1.19E-16 

HO/HT 1.43E-13 3.07E-13 
Lead 9.36E-08 9.03E-08 

Mercuiv .OOE+OO O.OOE+OO 
Nickel 6.40E-08 6.0SE-08 

Total PCBs .OOE+OO O.OOE+OO 
Selenium 1.6BE-08 1.66E·OB 

Silver 1.79E-08 1.69E-08 
2.3,7,8-TCDD & Dioxin-Like SOPCs 9.14E-14 9.72E-14 

Thallium 3.24E·08 1.88E-08 
vx 1.74E·13 3.73E-13 

Di-n-butvl Phlhala\e 8.27E-10 9.76E·10 
Die I Phlhalate 6.16E-10 6.20E-10 

Mannanese 2.88E-08 2.83E-08 
4-Methylphenol 7.21E-15 8.51E-15 

ROX .OOE+OO O.OOE+OO 
2.4,6-T rinitrololuene .OOE+OO O.OOE+OO 

Vanadium 4.62E-08 4.21E-08 

10.2.47 •q'""" 

Vwoo Vos o, Sc 
tn1m2-vr: lunlm3) (1ty,) (mrulm) 

u.OOc.+nc + '· ·llti 
O.OOE+OO O.OOE+OO 3.42E-06 1.09E-OS 
O.OOE+OO O.OOE+OO 1.81E-05 5.81E-05 
O.OOE+OO O.OOE+OO 1.07E-06 3.44E-06 
4.2BE-09 8.21E-08 5.58E-06 1.79E-05 
O.OOE+OO O.OOE+OO 1.72E-06 5.51E-06 
O.OOE+OO O.OOE+OO 8.49E·06 2.72E-05 
4.62E-11 2.SBE-09 t.66E-07 5.30E-07 
4.62E-11 2.5BE·09 1.66E-07 5.30E-07 
4.30E-09 8.32E-OB 5.65E-06 1.81E-05 
2.0SE-09 1.49E-OB 1.07E-06 3.44E-06 
2.0SE-07 1.49E-06 1.07E-04 3.44E-04 
O.OOE+OO O.OOE+OO 1.23E-05 3.92E-05 
1.67E-08 2.91E-07 1.95E·05 6.23E-05 
O.OOE+OO O.OOE+OO 8.30E-06 2.66E-05 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 2.22E-06 7.12E-06 
O.OOE+OO O.OOE+OO 2.32E-06 7.41E-06 
5.47E-14 1.16E·12 8.94E-11 2.86E-10 
9.95E-18 2.75E-16 3.41E-06 1.09E-05 
2.0SE·09 1.49E-08 1.07E-06 3.44E-06 
4.30E-09 8.32E·08 5.65E-06 1.BIE-05 
2.80E·09 6.24E-08 4.2.tE-06 1.35E-05 
O.OOE+OO O.OOE+OO 3.81E·06 1.22E-05 
5.37E-09 1.04E-07 6.91E-06 2.21E-05 
4.62E-11 2.5BE·09 1.66E-07 5.30E-07 
4.62E-11 2.5BE·09 1.66E-07 5.30E-07 
O.OOE+OO OJJOE+OO 5.89E-06 1.88f..05 

l..{T) • Tolal subs lance load to lhe water body 
l(dop) •Deposition of parlllclo bound substa.nco to the water body 
L(RI) • Runolt load from Impervious surfaces 
L(R) • Runolt load lrom pervlous surlaces 
L(E)~-Soll erosion load 
Sc• Soll concentration erter Iota.I oxposura period 
Pddw .. Yearly average dry deposition rato onto the watershed 
Pwdw • Yeatly average wel deposition rato onto tho watershed 
Pdds .. Yearly dry deposltl.on rate onto surtace walu body 
Pwds "Yearly wot deposition ra.le onto surface waler body 
Kds • Soll·wator partition coeHlclenl · 
Os" Deposition term 

Pddb Pwdb Vwdb L{dep} L(RI) 
{Qlm2-vrl lnlm2-vr CWm2-vrl ,;,,.,;) ,.,,,,,, 
~.7uc·O.l:I 2. -utl 0. +00 •. -01 4. + 
3.59E-OB 4.28E-08 O.OOE+OO 7.72E-01 6.92E+OO 
1.67E·07 2.52E-07 O.OOE+OO 4.10E+OO 3.67E+01 
1.15E-08 1.52E·08 O.OOE+OO 2.62E-01 2.17E+OO 
125E-09 1.04E·09 7.53E-09 9.63E-02 8.19E-01 
1.74E·08 2.44E-08 O.OOE+OO 4.lOE-01 3.49E+OO 
7.61E-08 1.19E-07 O.OOE+OO 1.91E+OO 1.72E+01 
O.OOE+OO O.OOE+OO 2.73E-10 2.68E-03 6.24E-03 
O.OOE+OO O.OOE+OO 2.73E-10 2.6BE-03 6.24E-03 
1.27E-09 1.06E-09 7.64E-09 9.76E-02 8.24E-01 
7.34E-17 8.13E-17 1.65E-09 1.62E-02 2.77E-01 
1.90E·13 2.10E-13 1.65E·07 1.62E+OO 2.77E+01 
1.11E-07 1.67E-07 OJXlE+OO 2.72E+OO 2.48E+01 

0.00E+OO O.OOE+OO 3.74E-OB 3.67E·01 2.26E+OO 
7.54E-08 1.15E-07 O.OOE+OO 1.87E+OO 1.68E+01 
0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
2.37E-08 2.53E·OB O.OOE+OO 4.81E-01 4.50E+OO 
2.SSE-08 2.70E-08 O.OOE+OO 5.14E-01 4.69E+OO 
1.41E-13 1.20E·13 ~.09E·13 3.63E-06 3.28E-05 
4.71E·08 5.30E-08 3.18E-17 9.81E-01 6.91E+OO 
2.31E-13 2.56E-13 "l.6SE-09 1.62E-02 2.ne-01 
1.27E-09 1.06E·09 7.64E·09 9.76E-02 8.24E-01 
9.58E·10 B.18E-10 5.91E-09 7.53E-02 5.45E-01 
3.51E-08 5.0tE-08 O.OOE+OO 8.34E-01 7.71E+OO 
1.11E-14 9.21E-15 9.SSE-09 9.36E·02 7.25E-01 
0.00E+OO O.OOE+OO 2.73E-10 2.68&03 6.24E·03 
O.OOE+OO O.OOE+OO 2.73E-10 2.68E-03 6.24E-03 
S.52E·08 8.30E-08 O.OOE+OO 1.35E+OO 1.19E+01 

·---~==·· ---,---.-.-.~.,-,-. 

Kd• L(R) L(E) L(T) 
lllkol &:= ~ bB:: 2 
29 O.OOE+OO 8.0BE-01 8.50E+OO 
530 O.OOE+OO 4.30E+OO 4.51E+01 
70 O.OOE+OO 2.54E-01 2.69E+OO 

280000 O.OOE+OO 1..32E+OO 2.24E+OO 
160 O.OOE+OO 4.07E-01 4..30E+OO 
1B O.OOE+OO 2.00E+OO 2.11E+01 

0.87 O.OOE+OO 3.40E-02 4.29E-02 
0.67 O.OOE+OO 3.27E-02 4.16E·02 

280000 O.OOE+OO 1.34E+OO 2.26E+OO 
0.032 O.OOE+OO 4.93E-02 3.43E-01 

1.2 0.00E+OO 2.29E+01 5.23E+01 
600 O.OOE+OO 2.90E+OO 3.04E+01 

57000 0.00E+OO 4.61E+OO 7.24E+OO 
82 O.OOE+OO 1.96E+OO 2.06E+01 

4300 O.OOE+OO O.OOE+OO 0.00E+OO 
4.3 O.OOE+OO 5.11E-01 S.49E+OO 
0.4 O.OOE+OO 4.11E-01 S.62E+OO 

142000 O.OOE+OO 2.12E-05 5.76E-05 
74 0.00E+OO 8.07E-01 8.70E+OO 

0.15 O.OOE+OO 1.35E-01 4.28E-01 
1.6 O.OOE+OO 1.24E+OO 2.16E+OO 
5.3 O.OOE+OO 9.72E-01 1.59E+OO 
23 O.OOE+OO 8.97E-01 9.44E+OO 

0.50 O.OOE+OO 1.29E+OO 2.t1E+OO 
0.63 O.OOE+OO 3.24E-02 4.13E-02 
11 O.OOE+OO 3.88E-02 4.nE-02 

100 O.OOE+OO 1.39E+OO 1.47E+01 
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Table A-2.4.24 Case 4. With PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
CONSUMPTION OF ROOT VEGETABLES: 

Soil mixing depth. Z= 
Soil bulk density, BO= 

Total deposition time period, Tc= 
Below ground veg. correction factor, VGbg= 

Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimony 
Arseriic 

· Barium 
8e,.Yllium 

bis (2--Ethylhexyl) Phihalate. 
Cadmium 
Chromium 

2,4-binitrotoluene 
2,6-bfnitrotoluene 

bi-n-octyi Phihalate 
- . GB 

f.ibtHT 
·Lead 

·Mercury 
·- Nickel 

- fciiai Pcfis 
Selenium 

siiver 
2,3,7 ,8-TCDD & Dioxin-Like SOPCs 

· · · rfiailium- - · · -- · 
·vx 

·5;:r;:i)iiiyififiifuifaie · 
· · Diethyi P-hthalate - ·· 
· ·· ·~ran9-anes·e 
- 4-Meihyiphenol -- _--

- ROX . -

2,.<1;6:tfiriiifciiciiuene . 
Vanadium 

Calculation of soil concentration due to deposition 
Calculation of root vegetable concentration due to root uptake 

20 cm 
1.5 g/cm3 

·------3~2 yrs 

0.01 unitless 
3 cm/s 

Pdd Pwd Vwd 

Pr{bg) = Root vegetable concentration due to root uptake 

Sc = Soll concentration after total time period of deposition 

Os = Deposition term 

Kds = Soll-water partition coefficient 

RCF = Ratio of concentratio 

Vwd =Yearly wet deposition from vapor ph_ase 

Ve Os Sc Kds RCF 

(g/m2-yr) (g/m2-yr)_ (g/m2-yr) (µg/m3) (1/yr) (mg/kg) : (cm3/g) I (mg/kg)/(ug/mL) 

2.23E-o8 · 3.36E-68 o.ooE+oo · o.ooi=+oa • :uisE~o7 5.9se:o1 · i · -2 - -·1 · · :l.ooE"-02 
2.25E-08 : 3.39lo:-08 . O.OOE+OO : O.OOE+;j(j J_:j_.as~-07 j ~.01E_-01 !! ~ 2{j_ _ I a:6o~03 . 
2_.76E-08 1 4.24E-08 . O.OOE+OO , O.OOE+00_ L~·33E-07 1_7.~GE;-07 ... _530. ····j'· _ 1.?0_E::02 
5.42E-09 8.49E-09 O.OOE+OO , O.OOE+OO '4.64E-08 i 1.48E-07 70 1.50E-03 
1.37E-09 '2ooE-09 : 1.38E-08 :z.47E-6IJB,35E-o( f2~~1E::os ,_28(jcfoo_:1·-~20E_~<i?° _·· 
5.91E-09 . 9.27E-09 O.OOE+OO . O.OOE+OO i 5.0GE-08 '1.62E-07 • 160 3.20E-02 
6.87E-09 1.06E-08 _ OOOE+OO : 6oo~+lili-l5.B2E:08~~1_,86E_:Q7 I _1~ i _4,5(j_E-6i 
o.ooE+oo. , o.ooE+oo · 4.82E-10. , 7.23E-Q~ _2,44E-oa : 1.11_1E-O.~ I _ o.a1 J.~o_E+OQ_ . 
O.OOE+OO O.OOE+OO 4.82E-10 7.23E-09~ 2.44E-08 I 7.81E-08 I 0.67 1.70E+OO 

~.~~~:~~ .. ~.~~~:~~ ~.~~~:~g ·I: ~.~~~:~ - : ~:};~:~~ l {~~:~~ -i ~2!°o~~~~ ..... lf~~8f __ 
2.12E-14 3.13E-1_4 2.37E-o8 

1 
4.15g-or_ __ 1.~sE-os - I ~,¥...E::ll~ _,_ __ g__ 1J_~E::!"O.Q. _ 

1 .. 82E-08 . 2]2_E-08 . O.OOE+OO I O.QOE+QQ __ j 1,~2E-07 j '!,~~!'.:QZ _i _§QQ _____ . - . -- NA. 
O,OOE+OO O.OOE+OO : 1.2.BE-08 2.02E-Q_7 _1_6.801:-07 _. i 5.18E;:Q6 f ___ ??QOO ___ ..... _ N,6, ... _. 

~:g;~:i~ 6-gg~:~~ . g:gg~:gg.: ~:gg~i%~ t~,~J~iitrt.~t~ii1-:1-3~~0-=_·: ~-~-1~~-i~~: . 
}g~tg: .. ;:~~~~~ ! g:gg~:gg 1·%g§~~~g '+~;t~i--it~~i} l--6+--- --1:~g-~:g~ --
15~~-11 j _2.28~-i~ :;_1.98E:13

1

. :f45f:12 _],'2~E_:1_1BJ0E:11!J4_2.QOO _.::_ ::.::_fhg+§I:-:
~§81::-Q~ , 5.87_E:O~ : ~.38E-17 5,14!=-.!!L -~-_18§-07_:t :!:_Cg_~~+ _]4 _ . _ 4,()QE:-()4 __ 
2.57E-14 '3.BOE-14 . 2.37E-10 4.15E-09 1.39E-08 4.44E-08 ; 0.15 1.85E+OO ---- -- --·· ·-- . ·-- ....... , ____ - - -··-- --···--- -------~ ---------------··--------·-- ... ____________ _ 
1.39E-09 2.02E-09 ' 1.40E-08 2.50E-07 B.45E-07 I 2.70E-06 : 1.6 1.80E+02 
1 ME'-69 · 1.ssE-of [ ioiE:oa I 1.asE'~cIT::., ~:2_1~~ot:~p,01E:o~ :; -5:a_::~.r --~~~6.lf+.9§_~_ 
9.70E-09 1.44E-08 ; O.OOE+OO '0.00E+OO 8.02E-08 • 2.57E-07 ; 23 · 1.00E-01 

-· .. - -- .. I. -----·--·t ----------------~---·-··------ ---~···-···-------·----··-. 
1.21E-14 1.77E-14 1.75E-08 · 3.12E-07 1 1.04E-06 I 3.33E-06 : 0.50 : 1.76E+OO 
0.00E+OO . O.OOE+OO 4.B2E-10 ' 7 .23E-09- ,-2.44E:cia 17.81 E:oa"" o.63-- ·t 9.61 E:of 
. - - .. . ··- . ·• ---- ----·-··-·--;----- --· ··--------------··- ···-------- ··--·-l. ·--· -------
0.00E+OO O.OOE+OO 4.82E-10· . 7.23E-09 I 2.44E-08 , 7.81E-08 11 . 4.44E+OO 
1.02E-08 . 1.60E-08 . O.OOE+Oi:i • O.OOE+Oo~; ii.i4E:oa-· 1 2:iioE:Oi ~ 100 --- , . 1 OOE~Oi 

Pr(bg) 

(mg/kg) 
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Table A-2.4.23 Case 4. With PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
CONSUMPTION OF ABOVE-GROUND VEGETABLES: 

Interception fraction of edible portion, Rp= 
Plant surface loss coefficient, kp= 
· Time betWeeri rainfalls, !-rain= 

Length oi.plant exposure per harves~ Tp= 
Standing crop biomass, Yp= 

. ..... .. . . · Density of air, p= 
Above ground veg. correction factor, VGab= 

Substances of Potential Concern 

. Antimony 
Arsenic 
Bariuffi 

Beryllium · 
. bis (2-Ethylhexyl) Phthalate 

Cadmium 
·- Chi-Orilfunl-

2,4~fiiriiir6ioiuene 
··· 2.s~i5inlfro!oiuene · · 

Di-n-oct,;i rtiitiaiaie ... . GB . 
Rb1H'f" . 
T.ead 

Mercury: ... 
Nickel 

fciiaf f'css .. -
se1enium· -

sliver · 
2.3.7.8-TCDD &5\oXin-LikeSOPCs · ·· ····· ·· T"hiaiuurri ·· ····· ···· ·· ··· 

. iii 
_· ::OEn:=:-bu\Yi phi~alaie ·· 
.. _Di~thyl P_h\halate 

Ma_nganese 
· 4~Meihyiptienol · 

RDX 
2,4:6-Trinitrcitoluene · 

vanadium 

-~-~--.. -------·-

Calculation of above-ground vegetable concentration due to direct deposition 
Calculation of above-ground vegetable concentration due to air-to-plant transfer 

0.04 unitless 
ia 1/yr 
14 days 

0.16yrs .. 
1.7 kg DW/m2 

1200 g/m3 
0.01 unitless 

Fw 

Pd"" Concentration In plant due to direct deposition 

Pv =Concentration In plant due to air·to·plant transfer 

Pd+ Pv =Concentration In plant due to direct deposition and air-to-plant transfer 
Fw =Fraction of wet deposition of particles that adheres to plant 
Bv =Air-to-plant bioconcentratlon factor 

2.23E-08 . 3.36E-Oil 0.2 : :3:§~g~o8 0 OiiE+(Jci NA .1 O.CJii~+QQ 3.58E-08 
2.25E-08 3.39E-08. 0.2 ... '.3 .. ~1.E:0-08 . 0.0()£::+00 . NA .. __ ··1' O.OQf::+!llJ. ~.61£::,08 
2. 76E-OB 4.24E-08 0.6 • 6.54E-08 ' O.OOE+OO NA O.OOE+OO 6.54E-08 
5A2E-09 · s.49E-ci9 o.6 · 1.:lo"E-oii : o.cioE:+oo ' - · ··· NA ······· I o.ooi:+oo 1:36E-oa · 

~·!;i:gi ! ~ ~ii:g! . g ! . : r:11:~i .JJ~~f i]~f~· 5. !bi02 ~~lilllill -l'.til~i 
~:gg~:gg , g:g~~:gg L g: · . i ~~~gfgg ;J~~l:~fC_":}:t&~~~r=::1 ~:[lU: !~~~~.E 
~:~~~:~~ 1:~~~:~; : §·~ - i. +;~~~~~ ·[·~,~~~g~t--}~~~;g~ -~· t~g~:~~- -f.~~~~i 
. .. . '. -· t ... ·i··---- --···--··-·--·-1-·-----······ ------··· ------. 2.12E-14 3.13E-14 • 0.6 . 4.93E-14 '4.15E-07 1.58E-01 5.46E-13 5.96E-13 -- - - - - . l . ' - . -·--·-------- _J ____ -----·-· ---· ·---------- -··-------· ·--··---------

_1._a2r:::0.8 .. 2.1_2E-OB. j .. o.~ .. i•h27£::~1l.~--i·--!"lt\ ____ _tJ!I. __ Q._o_og_+_(l.Q .. ~?.?.l:0.:08 ... 

i~~li~~ : i:~~~i~ 1 · ·-il ::: t i:~li~if :lf :f~f~h::;:;_~~~:~~11J~i~i1· :i'.!iMt 
-NA __ _ 
:s9E:+o4·· 
·····i'Jp;··-
·.2sE+o3··· ~· 

1. 39E-09 .. i 2.02E-09 0.6 _ [ .3:.?1~Cl_9 J 2,~.Qf::-Q?_J-= '!°10E_:t-01 ... _ -~: 15£:::10 1,g_E:-Q!l.. 
1.()4[;-09 ; j.55[0-09 0,6 .J :l,14E-!19 __ J_1_.!l_5f:::9.7..L 4AB_E::t()2 ___ 6,~()E~1() __ :U3£:::09 

~:~~~:~~ .i +:ii~:~~ g~ ·· it~~~:~l-!-~-~~t§$ ! . T7~E:~of- ~--~~~~ff JJ~~;~~-
o.6oE:+cio ·· 6.66E+oo o.6 '6.ooE:+oo~ 7 23E~69-;. - 9.92E::a2·-·rs:9ai:-15 . s:liifE-15 
o.ooE:+oo : o.ooE+oo o.s : o:oo~+oci '7.~3];69 ~ ~ 2.32E:+a2·~~J1:4oE-11 f,foE;H 
1.02E-08 1.60E-08 0.6 .. ! .2.44E:OB 0.00E+_oo __ L_ _____ NA._ . __ JO._OOE+OO 2.44E-OB 

~·-~--------

j 
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Table A-2.4.22 Case 4. With PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 

SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing depth, z~ 
Soil bulk density, BD= 

. . Total deposition time period, Tc= 
Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimony 
Arsenic 
Bcitdum 

Beryllium 
bis (2-Ethylhexyl) Phthaiate 

Cadmium 
Chromium 

2;4-binitrotoluerie 
2,6-Dinitrotoluene 
oi~n-octyl Phthalate . . GB . 

Hoil-if 
Lead 

Mercury· . - - - . 
Nickel - --· 

Total PCBs 
Selenium 

Silver · - .. -

· 2.3.7,ii~ fcoo J DJoxiiiJii<~~s-:orts •• ·· 
Thallium 

vx 
Di-n-butyl Phthalate 
· bieihyl Phiiia1ate · 

Manganese. · 
4-Methylphenol 

ROX 
2,{6-Trinitrotoiuene · 

Vanadium 

Sc= Soil concentration after total time period of deposition 
Os= Deposition term 

1 cm 
1.5 g/cm3 
3.2 yrs 

· 3 emfs 
Pdd =Yearly dry deposition from particle phase 

Pwd =Yearly wet deposition from particle phase 
Vwd =Yearly wet dei]osition from vapor phase 

Ve= Vapor phase air concentration 

Pdd Pwd Vwd Ve Ds Sc 

(g/m2-yr) (g/m2-yr) (g/m2-yr) (µg/m3) (1/yr) (mg/kg) 

2.23E-08 . 3.36E-08 O.OOE+OO O.OOE+OO ; :l:i:iE-06 1.19E-OS 
2.25E-08 3.39E-08 0.00E+OO 0.00E+OO : 3:76E::lls - -···1:2oE-illf 
2.76E-08 4.24E-08 0.00E+OO O.OOE+bo ; 4.SiE-06 ... -~-1.49E:os' 
5.42E-09 . 8.49E-09 O.OOE+OO O.OOE+OO : 9.2aE::o1. . -- -- 2:97E-OS -
1.37E-09 2.00E-09 1.38E-08 2.47E~07 : 1.67g:o5 :: := :·s.H.fI:.Q~ -
5.91E-09 • 9.27E-09 O.OOE+OO O.OOE+OO ; 1.01E:06 .. ·--- ___ 3,24:1;:0~ __ 
6.87E-09 1.06E-08 · 0.00E+OO 0.00E+OO i 1.16E-06 3.73E-06 
O.OOE+OO . 0.00E+OO 4.82E-10 . 7 .23E-09 14Ji8E:-cii - --- T56E-il6' -- --

~ .~itgg ~ .. ~~~~gg • ~.~~~:~~ ·. ~.;~~:z~JIUI~r --~~::=J~~f~l-~~-:.~:~ 
8.19E-18 1.21E-17 2.37E-10 4.15E-09 ! 2.78E-07 8.SSE-07 
2.12E-14 3.13E-14 · 2.31E:o0 · 4.15E-oi 1-2.7aE:os- -----s-:i1ae-0s-- --

·•· . • . ------·-- .• !. - --- ----- - -- ---·--·----------- - -- - . -- --

1.82E:08 , 2.72E-08 O.OOE_+OO . O.O_OE_+()O j 3,03f:_-Q6 .. ____ 9_.7'0E:0~ __ __ 
0.00E+OO . O.OOE+OO . 1.28E-08 , 2.02E-07 i 1.36E-05 4.35E-05 

1.0SE. -6.8 ' .. 1 .. 66E-O. 8 :. 6 .. OO·E· +o. Cl '. iJ:ooE+OO •t l·1ji:lE:o. 6 --·--5:. ii7E-06 --- ---
0.00E+OO : ii.OOE+Oci ' o.o6e+66 : o:Oiie+oo· o:ollE:+oll- -----o.ooE+iio-· ---
1.87E-6a·' 2.1sE:-oa : o.ooE:+oo· • o:ooE'+oa 3.iiE::os- ---. 9.94E::os ---- -. - .. 1 - - . . . . ... .. . 1------- -- ------ --------··-------
2.06E-08 ' 3.09E-08 • 0.00E+OO · O.OOE+OO 3.44E-06 1.1 OE-05 
1.54E::13 J2.~ai:;:13 '.J.98~:13 ::J.45£.!~ 2:s~~.!~ ==.s.,20E'-!~.O:- ~-:: 

~:!f!;J~ ·I ll~i:J~ t t!ii:l~ . : ~:Jit~~tltt{I~~ _ -~=t!itli=~~~:-:. 
1.04E-09 : 1.55E-09 1.07E-08 . 1.85E-07 I 1.25E-05 4.02E-05 
9.70E-09 ' 1.44E-OS 6.00E+OO O.OoE+bo' [ i~SOE-06 --··-s.13E::o& . -· -- . ····-------+··. ------ --·----·--·----------·-· 
1.21E-14 1.77E-14 1.75E,08 3.12E-07 ! 2.0SE-05 6.67E-05 
O.OOE+OO . O.OOE+OO . 4.82E-10 . i.23E:-o9 ! 4.BBE-0'7' ------1.56e:os'" 
O.OOE+OO . O.OOE+OO . 4.82E-10 7.23E-09 i 4.SSE-07 ---- - - 1.ssE::os. 
1.02E-08 . 1.60E-08 0.00E+OO o.ooE+oo l {JSE-06 - - 5.59E-06 



Table A-2.4.21 Case 4. With PFS, Actual Program Factors: UMATILLA RIVER SUBSISTENCE FISHER 
CONCENTRATIONS AND DEPOSITIONS; Calculated depositions and concentrations for Indirect exposuro pathways 

Substances ol Potentlal Concern Partlculate Dry Particulate Wet Vapor Vapor Toxicity 2,3,7,8-TCDD 2,3,7,8-TCDD 2,3,7,B·TCDD 2,3,7,8-TCDD 
Deposition Deposition Wei Deposition Concenlrallon Equlvalency Toxicity Equivalents Toxicity Equivalents Toxicity Equlvalenls Toxicity Equivalents 

Pdd Pwd Vwd Vo Factor Pdd Pwd Vwd Vo 
(nlm2)/vr (a/m2Y'vr fnlm2Vvr funlm3\ (unlm3) (nlm2) (Qfm2) {uQfm3\ 

Tetra COD 1.44E-14 2.14E-14 4.51E·14 7.B6E·13 1.000 1.44E·14 2.14E-14 4.51E-14 7.86E-13 
Penta COO 1.19E-13 1.76E-13 1.07E-13 1.86E·12 0.500 5.93E-14 8.79E·14 5.33E-14 9.29E-13 
Hexa COO 1.49E-13 2.21E-13 2.87E-14 5.00E-13 0.100 1.49E-14 2.21E-14 2.67E-15 5.00E-14 
Hecla COD 1.57E-13 2.33E-13 8.20E-15 1.43E-13 0.010 1.57E-15 2.33E-15 8.20E-17 1.43E-15 
Ocla COD 3.21E-13 4.75E-13 1.64E-16 2.B6E-15 0.001 3.21E-16 4.75E·16 1.64E-19 2.86E-1B 
Tetra CDF 9.30E-15 1.3BE-14 5.B2E-14 1.01E·12 0.100 9.30E-16 1.38E·15 5.82E-15 1.0lE-13 
Penta CDF" 9.30E-14 1.38E-13 1.72E-13 3.00E-12 0.500 4.65E-14 6.89E-14 8.61E-14 1.SOE-12 
Hexa CDF 1.43E-13 2.11E-13 4.51E-14 7.86E-13 0.100 1.43E·14 2.11E-14 4.51E-15 7.86E-14 
Hepta CDF 1.54E-13 2.28E-13 1.64E-14 2.86E·13 0.010 1.54E-15 2.28E-15 1.64E-16 2.B6E-15 
OclaCDF 3.20E-13 4.74E-13 1.64E-15 2.86E-14 0.001 3.20E·16 4.74E-16 1.64E-18 2.BGE-17 

Total= 1.54E·13 2.2BE-13 1.9BE-13 3.45E-12 
Anlimcnv 2.23E-08 3.36E-OB 0.00E+OO O.OOE+oo 
Arsenic 2.25E-08 3.39E-08 O.OOE+OO O.OOE+OO 
Barium 2.76E-OB 4.24E-08 O.OOE+OO O.OOE+OO 

Bervllium 5.42[·09 8.49E-09 O.OOE+OO O.OOE+oo 
bis 12-EttwlhexvO Phthalate 1.37E-09 2.00E-09 1.38E·08 2.47E-07 

Cadmium 5.91E-09 9.27E-09 O.OOE+OO O.OOE+OO 
Chromium 6.87E-09 1.06E·08 O.OOE+OO O.OOE+OO 

~ 
2,4-0initrotoluene 0.00E+OO 0.00E+OO 4.82E-10 7.23E·09 
2,6-0initrotoluene 0.00E+OO 0.00E+OO 4.82E·10 7.23E·09 - Oi-n-octvl Phthalale 1.39E-09 2.02E·09 1.40E-08 2.SOE-07 -l;.) GB 8.19E-18 1.21E-17 2.37E·10 4.15E-09 

HDJHT 2.12E·14 3.13E-14 2.37E-08 4.15E-07 
Lead 1.82E-08 2.72E·08 O.OOE+OO O.OOE+OO 

Mercurv 0.00E+OO 0.00E+OO 1.28E-08 2.02E-07 

Nickel 1.09E-08 1.66E·08 0.00E+OO QOOE+OO 

TolalPCBs 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Selenium 1.87E-08 2.79E-OB O.OOE+OO 0.00E+OO 

Silver 2.06E-08 3.09E·08 O.OOE+OO O.OOE+oo 

2,3 7.8-TCDD & Dioxin-Like SOPCs 1.54E-13 2.28E-13 1.98E·13 3.45E·12 

Thallium 3.68E-08 5.87E·OB 3.38E·17 5.14E-16 

vx 2.57E-14 3.BOE-14 2.37E·10 4.15E·09 COID .. Chlorinated dlbenzo-p-dloxln 
Di-n-bu"'I Phthalate 1.39E-09 2.02E-09 1.40E-08 2.SOE-07 CDF = Chlorinated dlbenzo-p-luran 

Oiethvl Phlhalate 1.04E·09 1.SSE-09 1.07E-OB 1.85E·07 · 
Manaanese 9.70E·09 1.44E-08 O.OOE+OO O.OOE+oo 

4-Melhylnhenol 1.21E-14 1.77E·14 1.75E-08 3.12E·07 
ROX 0.00E+OO 0.00E+OO 4.82E·10 7.23E-09 

2,4,6-Trinilrololuene 0.00E+OO 0.00E+OO 4.82E-10 7.23E-09 
Vanadium 1.02E·08 1.60E-OB O.OOE+OO O.OOE+OO 

::;:::':"=-:::;--=:=-c. 

--~.-----. 

--=:=::----·· ----~ 



Table A-2.4.20 Case 4. With PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 

Risk HI-Liver Hl-Neuro HQ Rl1k·lnh. Hl-lnh. 
UMCOF UMCOF UMCOF UMCOF UMCOF 

Indirect Inhalation 
Ant!monv 5.92E-06 Tetra coo 2.34E-11 
Arsenic 2.20E·08 B.54E-05 Penta COO 5.7BE-11 
Barium 4.67E-oe HexaCOO 1.lSE-11 

Barullum t.29E·09 1.0SE-07 H a COO 1.14E·12 
bis 12-Elh"'he Phthalate 6.81E·12 4.26E·OB 4.26E-08 Octa COO 2.29E-13 

Cadmium 4.14E-OS Tetra COF 2.36E·12 
Chromium 7.SOE-07 Penta COF S.S3E·11 

2,4-0initroto!uene 1.13E·11 1.45~-08 1.45E-08 HexaCOF 1.15E·l1 
2,6-Dlni1ro1cluene 1.14E·11 2.93E-Q8 2.93E-08 Ht!Hlt&COF 1.15E·12 

Dl·n-ociVI Phlhalate 4.31E·OB 4.31E-08 OctaCDF 2.29E·13 
GB 5.87E-07 5.87E-07 2.3,7,8-TCOO TEO 2.17E·10 

HO/HT 7.54E·09 Amlm 
Lead Arsenic 7.02E-09 

Mercurv 1.47E-05 1.47E-05 Barium 2.54E..Q6 
Nickel 2.5eE-07 Berviffum 2.94E·10 
PCB •~on 4.79E-07 

~e!enlum 4.97E·06 Cadmium 2.41E-10 
Sliver 1.SOE·OS Chromium 1.79E-09 

2,3,7.6--TCOD&Others 1.37E·07 Cobalt 
Thalllum 1.07E·03 1.07E--03 ' vx 4.36E.07 4.36E.07 Leed 

01-n·botVI Phthalate 3.64E-08 Mannanese 9.31E·OS 
Oiethvi Phthe!ate 8.57E-10 Mercurv 8.12E-o6 

Manoanesa 5.92E-07 5.92E·07 Nickel s.ne.11 
4·MethViohenol 2.20E-07 2.20E-07 Phosohorus 

ROX 1.79E·12 9.48E·09 Selenium 
2 4,5-Trinilrotoluene 4.7SE·13 S.54E·08 5.54E-08 Sliver 

Vanadium 1.3SE-OS Thallium 
no 

Vanad!um 
Zinc 

Acetone 
Benzene 3.39E·l3 

Bromod!Ch!oromethane 
Bromolorm 2.25E·t4 
2-Butanone 1.30E-09 

Carbon Olsu!Ude 1.30E·07 
Carbon Tetrachloride 3.tOE·l3 

Chtorobenzene 2.20E·08 
Chtoroform 4.73E·13 

Chloromethane 3.68E·14 
OibrOfflQChloromethane 

1.1-0ichloroethane 8.81E·11 
1,2-0!chtorepro a 3.36E-08 

cis-1,3-0ichlor~e 7.59E·13 2.20E-08 
trans-1,J..Olch ro e 7.59E·13 2.24E·08 

Ethvibenzene 4.41E·10 
2·Haxanone 

Methviane Chloride 9.93E·15 1.47E·10 
4-MathVi·2· tanone 

Stvrene 1.47E·10 
1.1 2,2•Tetrachloroethane 1.17E·12 

T etrachloroethene 
Toluene 1.16E-09 

1, 1, 1·Trichloroethane 
Vlnvi Acetate 7.87E·10 
VinVi Chlorida 3.SOE-12 

X1lenes 
Benzoic Acid 

Benzi Alcohol 
Diethvi Phthalata 

Olmeth1 Phthalate 
Dl·n·bUt Phthalate 
Dl·n-ool Phthalate 

bis 2·Ethvihe -Phthalate 
2·Meth hmo 
3-Meth henol 
4-Meth 000 

Nanl'l\halene 
GB 1.SOE-05 

HO/KT 5.66E·10 4.SOE·OS 
vx 1.SOE·OS 

Chlorine 
Hvaroaen Chloride 4.74E·03 
H Fluoride 

NII lvrerine 
PCB 

Particulates 
2.4-0initrotoluene 
2.6-0in1trotoluene 

2,4,5-Trinitrotoluene 

ROX 
HMX 

Total 1.SSE-07 1.07E-03 1.66E-05 t.02E-Oi 4.92E-03 

Grand Total 2E-07 0.001 0.000 1E-08 0.005 

' A-112 



Table A-2.4.19 Case 4. With PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
DIRECT INHALATION EXPOSURES: 

i •Ur• en•• o 
SOio•I•-• Sul>•••-• MuH C~lld 

l~~~~l~~·~-~~f~'~""~-~~~·~··~·~-~·~~~··~··~-~·~ 
~2 u 31 u 
70 70 70 15 
2~ C!,.c..,..slo~F..-

350 lllCl·lt--.D<o .. 
2 Hl•lluat<ili'Mo• 

'"' 
$1.Jb•lancu ol Pol-.ntl•I Conctm 11 .......... c.n.otlnh. 

.. h ... _ -· .,_ ·-c-~·- lrllol<.-#..,,,., "' ""' .. --· •... ... ·- ·-T&1rt1COO 1.61E-11 2.C12E•11 use..os 2.:ME·11 
Penta COO 7.D6E·11 1.971!!•11 5.SOE<-04 5.7SE·11 
1-ktiacoo 7.89E·11 9.HE•TS 1.1se+-0-4 1,15!:-11 

ta COO 1.aae-11 9,IRIE·tl 1.16E+O:I 1.ue-12 
Oda COO 1.~1e-10 1.t7E·ts l.\6E+02 2.29E·13 
T&lrll C0F 1.63E·11 2.04E•16 l.16E+&l 2.36E•12 
Poot• COF a:o:ae-11 1.flOE·15 5.80E+04 5.43E·11 
Heu COF 7.91E•11 9.90E·11 1.16E+04 1,15E·11 

taCOf 7.8SE·11 9.87E·15 1.16E+03 1.1se-12 
Oda COF 1.~7E·10 1.97E-15 1.16E+OZ 2.Z9E·13 

2,3,7 8-TCOO TEO 1.tSE-10 t.«E·15 1.SOE+OS Z.17E·1o 
Anttmonv 1.11 E-05 1,39E·10 - 1.12E·OS 1.~E·10 5.00E+01 7.02E--09 ..... 1.40E·OS 1.7SE·10 1.4SE.OO z.~E-<16 .. 2.79E-Ol! 3.SOE·11 8,o!QE+OO 2.9-4E·10 

"'~ 1.n1e-os 1.VE·10 5.BOE..Q3 4.79E-07 

"'""~ 3.nSE-06 3,12E•11 6.30E+OO 2.41E·10 
ChrQtilium 3.~9E·06 4.371'"11 4.10E+01 1.79E-09 

'°"" 5.S9E·06 7,DOE·11 

' 6.60E-06 l.27E·11 
Cud 9.01E·06 1,13E·10 

Ma~an&W 4.76E·06 S.96E•11 l.40E-OS 9.31E-OS 
MUCUIV 2.-~SE.Q6 3.19E•11 a.ooe-os 1.12E.OO 

""" 5.49E·06 1.17E·11 6.«IE-01 S.77E·11 

= 1.01E-05 1.27E·10 - 9.24E·Gll 1.16E·10 
Silvet 1.Q2E·05 1.2BE·10 

""""" 1.~ae-os 2.41E·10 
To 8.9BE·06 1,12E·10 

Vanadium s.~6E·06 5,59E·11 

"" 9.24E·06 t.16E·10 -·- 7.69E·07 9.S3E·12 -- 9.'l3E-07 1.17E·11 2.90E-02 3.3!1E·13 
Bromodi<:nlorome1h&ne 4.66E·07 5,ME·12 

Bromolonn 4.66E·07 S.ME·12 3.sSE--03 Z.25E·14 
2·Bu1anona 1.37E-06 1.72E·11 2.00E-01 1.30E·09 

camon OislM!ide 1.'l7E·06 1.72E·11 2.9CJE..Q3 1,30E-07 
carbon Telradllonde 4.66E·07 S.ME•12 5.30E-02 3,10E·13 """-- 4.R6E·07 5.IME·12 s.soe.oo """~ 

""""'~ 4.66E·07 S.IME·12 a.1oe-02 4.73E·13 
CNoromaU,aoa 4.66E·07 5,ME·12 15.30E-o3 3.61E·14 

Oibromochlofome!hane 4.66E·07 5.ME·12 
1.1· - 4.66E·07 5.IME·12 1.45E+OO IU1E·11 

1,2·0lch 4.-"SE-07 S,ME·12 3.SOE-o3 3,311E-oa 
ci5•\,3· 4.66E·07 5.ME·12 1.n-01 7,59E·13 5.BOE.o3 ''""~ llllf1S•l,3•0iehlo 4.asE-07 S,IME·12 LlOE-01 7.59E·13 5.70E-03 2.24E--08 

Eltw•tier.z- 4.66E-07 6,ME·12 2.!)0E-01 4.41E·10 
2·Heunon& 4.66E·07 5.ME·12 

Melh ""'"" 4.66E·07 5,IME·12 1.70E-o3 9,93E·1S 8.70E-01 1.47i!--10 
4-MelhYl·Z·OOO!_.,..,,,., 4.SSE-07 5.14E·12 2.30E-OI S.55E·10 

Stvr- 4.66E-07 5.ME·12 B.70E·01 1.47E·10 
1, 1 .2.2·Tlltrachloroetl\ane 4.66E-07 S,IME·12 2.00E-01 1.17E·12 

Tetrachloroelhene 4.66E·07 5.ME·12 

'""""' 4.66E-07 5,14E·12 1.lOE-01 1.16E--09 
1.1,l·Trlchloroelhane 7.69E·07 9.63E·12 

VlnVI Aco1:ite 1.64E-07 2.D5E·12 5.70E-02 7.87E·10 

""'"""""" 9."13E·07 1,17E•11 3.00E-01 3.SOE·12 
x ' 4.66E·07 S.ME·12 

Senzoic: Acid 4.54E·06 S,64E·11 

,.,,~- 3.51E·06 4.40E·11 
Oieth"' Phll\alala 2.67E·06 3.3'CE·11 

Dlmelhvl Phll\alate 2.67E·06 3.3'CE·11 
o;.n.txJ!vl Phlhalate 3.46E-06 A.3&E·11 
O!-n-odvl Ph!halal• 3.4BE-06 4.36E·11 

blsi2·Elt1 ·Phlhalalll 3.43E·05 4.30E·11 
2·M•lh 3.51E-06 4.40E·11 
3-Meth 3.46E-06 4.:ME·11 
4·Meth 3.51E·06 4.~E·11 

NaoMhalene 2.69E·06 3.37E·1t 

G• 4. 6E•08 5.96E·13 8.67E-07 t.GOE.QS 

""'"' 4 76E·OS S.NE·11 Q.SOE+OO 5.66E·10 2.90E-OS 4.SOE-05 

"' 4.76E-08 5.96E·13 B.67E-07 t.!>OE-05 

<>•~ 3.~sE-03 4.06£.oa 

"~' ""'°"'" 1.ooe-01 1.26E.oo 5.8Ql!..Q3 4.74E-03 
,~, 

'~- 5.251"-02 &,SllE-07 .. ""' O.ooE+OO O.OOE+-00 

'"" o.nne+oo O.OOE+oo 
Partic:ulale 1.97E·02 2.47E-07 

Z4·°"'11!ro!°"*"' 9.60E·08 1.2!1E·12 
2.6·DiMrololuene 9.60E·08 1.201:-12 

2.4,6-Tnnitrol.,.._... 9.60E·OB 1.20E·12 
ROX 9.SOE-08 1.20E·12 

""' 9.60E·06 1.20E·12 
1E·OB Tol1I HI>< 0.005 

A-111 

CDtloC-tool d-.....,,...dlo•"' 
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Table A-2.4.18 Case 4. With PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
INDIRECT EXPOSURES: Calculation of hazard quotients, and hazard Indices 

Consumrlion rate ol soil CA1 soil= 0.0001 knlda11 
Fraction of soil i acted, F1 soil 1 unitless 

~,.nsumnlion rate of abv nrd ven, C A a• : 0.024 knldav 
Fraction of abv ord v i acted, Fa 0.95 unitless 

Consumrlion rate of root veo. C A bi = 0.0063 knldav 
Fraction of root ven imnacted, Fb = 0.95 unilless 
Consu lion rate of beef CA bee - 0.1 k"'da" 

Fraction of beef i acted, F bee I 0.44 unitless 
Consu tion rale of milk CR milk- 0.3 knldau 

Fraclion of milk imoacled, F molk 0.4 unilless 
Bodv weiahl, BW= 70 kn 

Substances of Potential Concern Sc l(soll) 
lmn/kn\ 1mQ/dav1 

Antimonv 3.45E-04 3.45E-08 

Arsenic 3.48E-04 3.48E-08 

Barium 4.38E-04 4.38E-08 
Bervllium 6.65E-05 8.BSE-09 

bis 12-Ethvlhexvl\ Phthalale 5.93E-04 5.93E-08 

Cadmium 9.67E-05 9.67E-09 

Chromium 1.10E-04 1.10E-08 
2,4-Dinitrotoluene 1.99E-05 1.99E-09 

2,6-Dinilrotoluene 1.99E-05 1.99E-09 
Di-n-octvl Phlhalate 6.02E·04 6.02E-08 

GB 9.85E-06 9.85E-10 

HD/HT 9.BSE-04 9.BSE-08 

L<ad 2.78E-04 2.78E-08 
Mercury 5.27E-04 5.27E-08 

Nickel 1.71E-04 1.71E-08 
PCB O.OOE+OO O.OOE+OO 

Selenium 2.BSE-04 2.85E-08 

Silver 3.17E-04 3.17E-08 

2.3 7,6-TCOD & Dioxin-Like SOPCs 1.0SE-08 1.0SE-12 

Thallium 6.16E-04 6.16E-08 
vx 9.SSE-06 9.BSE-10 

Di-n-bulvl Phthalate 6.02E-04 6.02E-08 

Dielhvl Phthalate 4.61E-04 4.61E-08 

Manoanese 1.46E-04 t.46E-08 
4-Methvlohenol 7.27E-04 7.27E-OB 

RDX 1.99E-05 1.99E-09 

2,4,6-Trinitrotoluene 1.99E-05 1.99E·09 

Vanadium 1.66E-04 1.66E-08 

Pd+Pv 
l~lkn\ 

1.85E·06 
1.86E-06 
2.44E-06 
4.93E-07 
1.24E-07 
5.39E-07 
6.11E-07 
1.20E-10 
1.04E-10 
1.19E-07 
1.tSE-12 

8.04E-12 
1.55E-06 
4.89E-07 
9.54E-07 
0.00E+OO 
1.52E-06 
1.76E-06 
4.07E·11 
3.43E-06 
8.99E-10 
1.24E-07 
9.63E-08 
8.13E-07 
5.otE-10 
7.94E-14 
1.86E-10 
9.27E-07 

l(tol) •Total dally lntako ol substane. 
Sc .. Soll eoncenlraUon alter lotlil Ume period ol deposlllon 
l(soll) •Dally Intake ol subs Ian~ lrom son 
Pd + .Pv .. Concenlralloit In planl 
1{119),. Dally Intake ol sulrstanco from above 9round vegetable11 
Pr(bg) • Concentr•Uon In below ground plant partll due lo rool uptake 
l(bg) •Delly lnlake ol sublltanco lrom below ground vegetables 
A{beef) • Conc:ontreUon In beef 
l(beef) .. Dally lnt.ke ol :sub:stance lrom beel 
A(mllk). CollUlltrallon In mllk 
l(mllk) •Dally Intake of sub11tanco lrom milk 
RID• Relerenc• do11e 
HI "' Haurd lndox 

(~~~y) 
Pr(bg) 

(mnlkn\ (~~~!.1 A(beef) 
1..;,,i.n\ 

4.21E-08 2.59E-09 1.55E-11 1.56E·06 
4.25E-08 4.SOE-11 2.87E-13 3.15E·06 
5.56E-oa 6.19E·12 3.71E-14 3.06E-07 
1.12E-08 9.48E-13 5.67E·15 4.16E·07 
2.83E-09 3.39E-10 2.03E-12 NA 

1.23E-08 9.67E·12 5.79E-14 5.45E-05 
1.39E-08 1.37E-11 8.20E-14 2.83E·06 
2.74E-12 2.17E·OB 1.30E-10 2.01E-11 
2.37E-12 2.52E-08 1.51E-10 t.53E-11 
2.72E-09 3.44E·10 2.06E-12 NA 
2.62E-14 1.43E-07 8.57E-10 5.12E-13 
1.83E-13 4.72E-07 2.83E-09 2.32E-10 
3.53E-08 NA NA NA 
t.11E-08 NA NA 5.13E·OB 
2.18E-OB 4.18E-12 2.50E·14 4.83E-06 
O.OOE+OO O.OOEt-00 OJlOE+OO O.OOE+OO 
3.48E-08 6.62E-10 3.96E-12 1.93E-05 
4.02E-08 3.96E-08 2.37E-10 4.46E-06 
9.2BE-13 4.49E-13 2.69E-15 1.55E-09 
7.BJE-08 1.66E-12 9.96E-15 1.16E-04 
2.0SE-11 6.07E-OO 3.63E-10 t.16E-11 
2.83E-09 3.39E-05 2.03E-07 NA 

2.20E-09 2.BaE-07 1.72E-09 NA 
1.B5E-08 3.17E-10 1.90E-12 B.22E-05 
1.14E-11 1.28E-06 7.65E-09 6.36E-10 
1.81E-15 1.52E-08 9.07E-11 1.48E-12 
4.23E-12 4.0lE-09 2.40E-11 1.02E-10 
2.11E-08 B.32E·11 4.98E-13 9.3BE-05 

l(beef) 
fm<!ldavl 

6.BBE-08 
1.39E-07 
1.36E-OB 
1.83E-08 

NA 
2.40E-o6 
1.25E-07 
8.86E-13 
6.72E-13 

NA 
2.25E-14 
1.02E-11 

NA 
2.26E-Q9 
2.12E-07 
O.OOE+OO 
8.51E-07 
1.96E-07 
6.BOE-11 
5.09E--06 
5.10E-13 

NA 
NA 

3.62E-06 
2.BtE-11 
6.50E-14 
4.SOE-12 
4.13E-06 

A( milk) l(milk) l(tol) ~mn~~~ :1vJ Hazard Hazard Hazard 
(mnlkol tffiQ/daVl fmQfd8.vl -da Index Index Quotient 

Liver urn 
2.28E-07 2.73E-08 1.73E-07 4.00E-04 6E-06 
t.38E-05 1.65E-o6 1.87E-06 3.00E-04 9E-05 
1.05E·06 1.26E-07 2.39E-07 7.00E-02 SE-08 
5.45E-10 6.54E·11 3.84E-08 5.00E-03 1E-07 

NA NA 6.22E-08 2.00E-02 4.26E-08 4E-08 
5.03E-06 6.04E-07 3.03E-06 1.00E-03 4E-05 
1.13E·06 1.35E-07 2.85E-07 5.00E-03 BE-07 
6.40E-12 7.68E-13 2.12E-09 2.00E-03 t.45E-08 1E-08 
4.93E-12 5.92E-13 2.14E-09 1.00E-03 2.93E-08 3E-08 

NA NA 6.29E-08 2.00E-02 4.31E-08 4E-08 
1.66E·13 1.99E-14 1.84E-09 4.30E-05 5.87E-07 6E-07 
7.33E-1t 8.SOE-12 1.0lE-07 

NA NA 6.32E-08 
3.42E-07 4.11E-08 1.07E-07 t.OOE-04 1.47E-05 1E-05 
1.17E-06 1.41E-07 3.92E-07 2.00E-02 2.68E-07 3E-07 
O.OOE+OO O.OOE+OO O.OOE+OO 
7.51E·06 9.0tE-07 1.82E-06 5.00E-03 SE-06 
4.33E-05 5.20E-06 5.47E-06 5.00E-03 1E-05 
3.91E-to 4.69E-11 1.17E-10 
8.43E-06 1.0lE-06 6.24E-06 8.00E-05 1.07E-03 1E-03 
3.98E-12 4.77E-13 1.37E-09 4.30E-05 4.36E-07 4E-07 

NA NA 2.66E-07 1.00E-01 4E-08 
NA NA 5.00E-08 8.00E-01 9E-10 

2.00E-05 2.40E-06 6.0SE-06 1.40E-01 5.92E-07 6E-07 
2.02E-10 2.42E-11 8.04E-08 5.00E-03 2.20E-07 2E-07 
4.66E-13 5.62E-14 2.0BE-09 3.00E-03 9E-09 
3.26E-11 3.91E-12 2.02E-09 5.00E-04 5.54E-08 6E-08 
2.28E·05 2.73E-06 6.90E-06 7.00E-03 1E-05 

( HI= 0.0011 0.0000 I 0.001 
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Table A-2.4.17 Case 4. With PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
INDIRECT EXPOSURES: Calculation of cancer risks 

Consumotion rate of soil. CA soil-
Fraclion of soR impacted, F soR = 

Consumption rate of abv Qrd veQ, CR aq = 
Fraction of abv nrd ven imoacted, F a< -

Consumolion rale of root veo, CR be = 
Fraction of root veo imoacted, F be= 
Consumption rate of beef. CR beef-

Fraction of beef imoacted, F beef= 
Consumotion rate of milk CR milk= 

Fraction of milk imnacted, F milk-
Exoosure duration, ED-

Exposure freouencv, EF-
Bodv weiaht, BWc.. 

Averaoino time, AT= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

BervJUum 
bis (2-Ethvlhexvl\ Phthalate 

Cadmium 
Chromium 

2 4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di-n-octvl Phthalate 
GB 

HD/HT 
Lead 

Mercuiv 
Nickel 
PCB 

Selenium 
Silver 

2,3,7,8-TCDD & Dioxin-Like SOPCs 
Thallium 

vx 
Di-n-butvl Phthalate 

Dieth-yl Phthalate 
ManQanese 

4-Methvlnhenol 
ROX 

2,4,6-Trinitrololuene 
Vanadium 

0.0001 ka1dav 
1 unitless 

0.024 kgldav 
0.95 unitless 

0.0063 ka1dav 
0.95 unilless 

0.1 k.Qlday 
0.44 unitless 

0.3 kQ/dav 
0.4 unitless 
40 vr 

350 davrur 
70 ka 
70 vr 

l(tol)::: Total dally Intake of substance 
Sc= Soll concentration atter total llme period of deposition 
l(soll) = Dally Intake of substance frQm soil · 

Pd -t Pv =Concentration In plant 

l{ag) = Dally lnlake of substance from above ground vegetables 
Pr{bg) = Concenlrallon In below ground plant parts due 10 root uptake 
l(bg):::: Dally Intake ol substance from below ground vegetables 
A{beel):::: Concentration In beef 
l(beel) = Dally lnlake of substance from beef 
A{mllk) = Concentration In mllk 
l{mllk) = Dally lnlake of substance from mllk 
CSF =Carcinogenic slope factor 

Sc I( soil} Pd+Pv l(ag) Pr(bg) l(bg) A( beef) l(beef) A(milk} l(mllk) l{tot) I fn, CSF 
(mnlkn\ (mq/dav\ lm~n-,.,\ (mq/day) (mnlkn\ (mo/day) (mQ/kal (mQ/dav) fmn/kn\ (mQ/daYl Cm0tdavl er mnlkn-da" 

3.45E-04 3.45E-08 1.BSE-06 4.21E-08 2.59E-09 1.55E-11 1.56E·06 6.BBE-08 2.2SE-07 2.73E-08 1.73E-07 
3.48E-04 3.48E-08 t.86E-06 4.25E-08 4.SOE-11 2.87E-13 3.15E·06 1.39E-07 1.3SE-05 1.65E-06 1.87E-06 1.50E+OO 
4.38E-04 4.38E-08 2.44E-06 5.56E-08 6.19E-12 3.71E-14 3.0SE-07 1.36E-08 1.0SE-06 1.26E·07 2.39E-07 
8.85E-05 8.SSE-09 4.93E-07 1.12E·08 9.48E-13 5.67E-15 4.16E-07 1.83E-08 5.45E-10 6.54E-11 3.84E-08 4.30E+OO 
5.93E-04 5.93E-08 1.24E-07 2.83E-09 3.39E-10 2.03E·12 NA NA NA NA 6.22E-08 1.40E·02 
9.67E-05 9.67E-09 5.39E-07 1.23E-08 9.67E-12 5.79E-14 5.45E-05 2.40E-06 5.03E-06 6.04E-07 3.03E·06 
1.10E-04 1.10E-08 6.11E-07 1.39E-OB 1.37E-11 8.20E-14 2.83E-06 1.25E-07 1.13E-06 1.35E-07 2.85E-07 
1.99E-05 1.99E-09 1.2DE-10 2.74E-12 2.17E-08 1.30E-10 2.01E-1 ~ 8.86E-13 6.4DE-12 7.68E-13 2.12E-09 6.BOE-01 
1.99E-05 1.99E·09 1.04E-10 2.37E-12 2.52E·08 1.51E-10 1.53E-1 ~ 6.72E-13 4.93E-12 5.92E-13 2.14E-09 6.SOE-01 
6.02E-04 6.02E-08 1.19E·07 2.72E--09 3.44E-10 2.06E-12 NA NA NA NA 6.29E-08 
9.85E-06 9.85E-10 1.15E-12 2.62E-14 1.43E-07 8.57E-10 5.12E-13 2.25E-14 1.66E-13 1.99E·14 1.84E-09 
9.85E-04 9.85E-,08 B.04E-12 1.83E-13 4.72E-07 2.83E-09 2.32E-10 1.02E-11 7.33E-11 8.BOE-12 1.01E--07 9.SOE+OO 
2.7BE-04 2.78E-08 1.SSE-06 3.53E-08 NA NA NA NA . NA NA 6.32E-ll8 
5.27E-04 5.27E-08 4.89E-07 1.11E--08 NA NA 5.13E-08 2.26E-09 3.42E-07 4.11E·08 1.07E-07 
1.71E-04 1.71E-08 9.54E-07 2.18E-08 4. tBE-12 2.SOE-14 4.83E-06 2.12E-07 1.17E-06 1.41E-07 3.92E-07 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO ·o.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 7.70E+OO 
2.85E-D4 2.SSE-08 1.52E·06 3.48E-08 6.62E-10 3.96E-12 1.93E-05 8.51E-07 7.51E-06 9.01E-07 1.82E·06 
3.17E-04 3.17E·08 1.76E-06 4.02E-08 3.96E·08 2.37E-10 4.46E-06 1.96E-07 4.33E-05 5.20E-06 5.47E-06 
1.DSE-08 1.0SE-12 4.07E-11 9.28E-13 4.49E·13 2.69E-15 1.55E-09 6.SOE-11 3.91E-10 4.69E-11 1.17E·10 1.50E+05 
6.16E-04 6.16E-08 3.43E-06 7.83E-08 1.66E-12 9.96E-15 L16E-04 5.09E-06 8.43E·06 1.01E·06 6.24E-06 
9.85E-06 9.BSE-10 8.99E-10 2.0SE-11 6.07E-08 3.63E-10 1.16E-11 5.10E-13 3.98E-12 4.77E-13 1.37E-09 
6.02E-04 6.02E-08 1.24E-07 2.B3E-09 3.39E-05 2.03E-07 NA NA NA NA 2.66E-07 
4.61E-04 4.61E-08 9.63E-OB 2.20E-09 2.BSE-07 1.72E-09 NA NA NA NA 5.00E-08 
1.46E-04 1.46E-08 B.13E-07 1.85E-08 3.17E-10 1.90E-12 8.22E-05 3.62E-06 2.00E-05 2.40E-06 6.0SE-06 
7.27E-04 7.27E-08 5.0tE-10 1.14E-11 1.2BE-06 7.65E·09 6.38E-10 2.81E·11 2.02E-10 2.42E-11 8.04E-08 
1.99E-05 1.99E-09 7.94E-14 1.81E-15 1.52E·OB 9.07E-11 1.48E-12 6.SOE-14 4.68E-13 5.62E-14 2.0SE-09 1.10E-01 
1.99E-05 1.99E-09 1.BBE-10 4.23E-12 4.01E·09 2.40E-11 1.02E-10 4.SOE-12 3.26E-11 3.91E-12 2.02E-09 3.00E-02 
1.66E-04 1.66E·08 9.27E-07 2.11E-08 8.32E-11 4.98E-13 9.3BE-05 4.13E-06 2.28E-05 2.73E-06 6.90E-06 

Cancer 
Risk 

2.20E-ll8 

1.29E-09 
6.81E-12 

1.13E-11 
1.14E-11 

7.54E-ll9 

0.00E+OO 

1.37E·07 

1.79E-12 
4.75E-13 

I Total cancer rlsk:::;i 2E-07 J 

.=.:::::....:::::-::_.........:.:.. __ ~----=:.:.:--=------ --·-··---- . ----
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Table A-2.4.16 Case 4. With PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
CONSUMPTION OF BEEF AND MILK: 
USING TIME· AVERAGED SOIL CONCENTRAl IONS 

lnlercec lion lraclion ol edible ocrtion, Re-
Plant surlace loss coellicient, kc-

Time between rainfalls. I-rain-
Lene th ol olanl exoosure oerharvesl Tc-

Yield or standino ctoo biomass. Ye-
Fraction arown on imoacled soil, F== 
Ouantilv eaten bv beef call le, On~ 

Ouanlitv soil eaten bv beef caltle. Qsb"' 
Quanlitv eaten bv dairv cattle, Onm 

Quantilll soil eaten bv dairv cattle, Osm-
Oensilv al air, n., 

Substances of Polentlal Concern 

Antimonv 
Arsenic 
Barium 

BervHium 
bis 12-Eth lhe I Phthalate 

Cadmium 
Chromium 

2.4-0inllrotoluene 
2.6-Dinitrotoluene 

Dl-n-oct11I Phthalate 
GB 

HD/HT 
lead 

Mercu111 
Nickel 
PCB 

Selenium 
Silver 

2.3,7.8-TCDO & OioKln-like SOPCs 
Thallium 

vx 
Di-n-butvl Phlhalate 
Oielh~I Phlhalate 

Manaanese 
4·Melhvlohenol 

ROX 
2.4.6·Trinilrotoluene 

Vanadium 

Calculatlon ol beef concentration due to plant and soil Ingestion 
Calculation of milk concentration due to plant and soil Ingestion 

0.44 unitless 
18 1tvr 
14 da~s 

0.12 HS 
0.2 koOW/m2 

t unilless 
a.a ka OW/da~ 
0.4 ka soil/dav 

13.2 ka DW/da~ 
0.4 ko soil/dav 

1200 nlm3 

So Pdd Pwd 
Im-~-• (atm2-11r) lafm2-11rl 

3.45E-04 1.47E-06 1.49E-07 
3.48E-04 L48E-06 1.SOE-07 
4.38E-04 1.86E·06 1.87E-07 
B.BSE-05 3.77E-D7 3.74E-OB 
5.93E-D4 8.56E-OB B.89E-09 
9.67E-05 4.12E-07 4.09E-08 
1.10E-04 4.67E-07 4.68E-08 
1.99E-05 0.00E+OO O.OOE+OO 
1.99E-D5 O.OOE+OO O.OOE+OO 
6.02E-04 8.69E-08 9.02E-09 
9.BSE-06 5.22E·16 5.38E·17 
9.85E-D4 1.35E-12 1.39E-13 
2.78E-04 1.18E·06 1.21E-D7 
5.27E-04 0.00E+OO O.OOE+OO 
1.7tE-04 7.29E·07 7.36E·08 
O.OOE+OO 0.00E+OO O.OOE+OO 
2.85E-04 1.21E-06 1.24E-07 
3.17E-04 1.35E-06 1.37E-07 
1.0SE-08 9.87E-12 1.0tE-12 
6.16E-04 2.63E-06 2.58E-07 
9.BSE-06 1.64E·12 1.69E·13 
6.02E-04 8.69E-08 9.02E·09 
4.61E-D4 6.74E-OB 6.90E-09 
1.46E-04 6.21E-07 6.38E-08 
7.27E-04 7.SBE-13 7.B&E-14 
1.99E-D5 0.00E+OO O.OOE+OO 
1.99E-OS O.OOE+OO O.OOE+OO 
1.66E-D4 7.09E-07 7.0SE-08 

A(bnl) • Conianlralion In betl 
A(mllk) • concenlr•Uon In mllk 
k •Soll conc•ntr•tlon after total time period of deposition 
Pd• Concenlr•llon In pl•nl due lo direct deposlllon 
PY• Concentretlon ln plant due lo •lr-to-planl transfer 
Pd+ Pv • Concenlrallon In plant due to dire<:! deposition •nd alr·lo-plenl traMler 
Ye• Concentration In •Ir due to direct tmlssJons 
Bv • Alr-lo-Pl•nl blotransl1u laclor 
Ba(h••I) • Blolran'll•r lactor for bee I 
B•(mllk)" Blolransler factor lor mllk 

Fw Pd Vo I,, B• ,,.,,.,,! P• Pv+Pd 
lmalkal (""'m3) mro1mV(u {ma/kn\ (mollm> 

0.2 1.62E-04 O.OOE+oo NA O.OOE+DO 1.62E-04 
0.2 1.63.c.-04 O.OOE+OO NA O.OOE+oo 1.63E-D4 
0.6 2.14E-04 O.OOE+OO NA O.OOE+OO 2.14E-04 
0.6 4.32E-OS O.OOE+OO NA O.OOE+oo 4.32E-05 
0.6 9.83E-06 2.77E-06 5.11E+02 1.18E-06 1.10E-05 
0.6 4.72E-05 O.OOE+OO NA O.OOE+OO 4.72E-DS 
0.6 5.35E-05 O.OOE+OO NA O.OOE+OO 5.35E-05 
0.6 O.OOE+OO 9.60E·OB 1.50E+02 1.20E-08 1.20E-08 
0.6 O.OOE+OO 9.60E-08 1.30E+02 1.04E-08 1.04E-08 
0.6 9.98E-06 2.81E-06 2.32E+02 5.43E-07 1.0SE-05 
0.6 6.00E-14 4.76E·OB 2.90E+OO 1.15E·10 1.15E-10 
0.6 1.55E-10 4.76E-06 1.58E-01 6.27E·10 7.82E·10 
0.6 1.36E-04 O.OOE+OO NA O.OOE+OO 1.36E-04 
0.6 O.OOE+OO 2.55E·06 2.30E+04 4.89E-05 4.89E-05 
0.6 8.36E-05 O.OOE+OO NA O.OOE+OO 8.36E-05 
0.6 O.OOE+OO O.OOE+oo 1.72E+03 O.OOE+OO O.OOE+OO 
0.2 1.34E-04 O.OOE+OO NA O.OOE+OO 1.34E-04 
0.6 1.55E-04 O.OOE+OO NA O.OOE+OO 1.SSE-04 
0.60 1.13E-09 3.97E·11 8.39E+04 2.78E-09 3.91E-D9 
0.6 3.0tE-04 6.73E·15 NA O.OOE+OO 3.0tE-04 
0.6 1.88E-10 4.76E·08 2.26E+03 8.96E-08 8.98E-D8 
0.6 9.98E-06 2.81E-06 4.40E+02 1.03E-06 1.tOE-05 
0.6 7.74E-06 2.15E·06 4.48E+02 8.04E-07 8.54E-06 
0.6 7.12E-05 O.OOE+OO NA O.OOE+OO 7.12E-05 
0.6 6.71E-t1 3.SlE-06 1.71E+01 5.00E-08 5.01E-08 
0.6 0.00E+OO 9.&0E-08 9.92E-02 7.94E-12 7.94E-12 
0.6 O.OOE+OO 9.60E-OB 2.32E+02 1.B&E-08 1.B&E-08 
0.6 8.13E-05 O.OOE+OO NA O.OOE+OO 8.13E-05 

Ba(beel) A(beef) Ba(milk) A(mllk) 
<•,,lkoi (mo11<n\ (dayJkQ} """"'"' 

1.00E-03 1.56E-o6· 1.00E-04 2.28E-07 
2.00E-03 3.15E-O& 6.00E-03 1.38E.Q5 
1.SOE-04 3.08E.(J7 3.501::-04 1.0SE-06 
1.00E·03 4.16E-07 9.00E-07 5.45E-10 

NA NA NA NA 
1.20E-01 5.45E..OS 7.601::-03 5.03E-06 
5.SOE-03 2.83E-o6 1.SOE-03 1.13E-06 
2.SOE-06 2.01E·11 7.901::-07 6.40E·12 
1.90E-06 1.53E·11 6.101::-07 4.93E-t2 

NA NA NA NA 
1.30E-07 5.12E-13 4.20E-08 1.66E-13 
5.B9E-07 2.32E-10 1.86E-07 7.33E·11 

NA NA NA NA 
B.OOE-05 5.13E-O! 4.00E-04 3.42E-07 
6.00E-03 4.B3E-06 1.00E-03 1.17E-06 
5.00E-02 O.OOE+OO 1.60E-02 O.OOE+OO 
1.SOE-02 1.93E-05 4.00E-03 7.51E-06 
3.00E-03 4.46E--06 2.00E-02 4.33E-05 
4.00E-02 1.55E-o9 7.00E-03 3.91E-10 
4.00E-02 1.16E-D4 2.00E-03 l.43E-06 
2.45E-06 1.16E·11 7.76E-07 3.98E-12 

NA NA NA NA 
NA NA NA NA 

1.20E-01 l.22E-OS 2.00E-02 2.00E-05 
2.19E-06 6.38E-10 6.92E-D7 2.02E·10 
t.86E-07 1.48E-12· 5.B9E-08 4.&!E-13 
1.26E-DS 1.D2E-10 3.98E-06 3.26E-1t 
1.20E-Dt 9.38E-OS 2.00E-02 2.28E-05 



~ -8 

Table A-2.4.15 Case 4. With PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 

CONSUMPTION OF ROOT VEGETABLES: 
Calculation of soil concentration due to deposition 
Calculation of root vegetable concentration due to root uptake 

20 cm 
1.5 q/cm3 
3.2 vrs 

0.01 unitless 

Pr(bg) =Root vegetable concentration due to root uptake 
Sc :: Soil concentration after total time period of deposition 

Os = Deposition term 
Kds = Soll-water partition coefficient 

3fcm/s ACF = Ratio of concentration In roots to concentration In soil pore water 

Substances of Potential Concern Pdd Pwd Vwd Ve Ds Sc Kds ACF 

(q/m2-vr) (q/m2-yr) (q/m2-yr) (uo/m3) (1/yr) (malkal mUq 'molkn)/(uq/ml) 

Antimonv 1.47E-06 1.49E-07 O.OOE+OO O.OOE+OO 5.39E-06 1.73E-05 2 3.llOE-02 
Arsenic 1.48E-06 1.50E-07 O.OOE+OO 0.00E+OO 5.44E-06 1.74E-05 29 8.00E-03 
Barium 1.86E-06 1.B7E-07 O.OOE+OO 0.00E+OO 6.84E-06 2.19E-05 530 1.SOE-02 

Bervllium 3.77E-07 3.74E-08 O.OOE+OO 0.00E+OO 1.38E-06 4.42E-06 70 1.50E-03 
bis 12-Ethvlhexyl) Phthalate 8.56E-08 8.89E-09 6.61 E-08 2.77E-06 9.27E-06 2.97E-05 280000 3.20E+02 

Cadmium 4.12E-07 4.09E-08 O.OOE+OO 0.00E+OO 1.51E-06 4.83E-06 160 3.20E-02 
Chromium 4.67E-07 4.68E-OB O.OOE+OO O.OOE+OO 1.71E-06 5.4BE-06 18 4.50E-03 

2,4-0initrotoluene O.OOE+OO O.OOE+OO 2.27E-09 9.60E-OB 3.10E-07 9.93E-07 0.87 1.90E+OO 
2,6-Dinitrotoluene O.OOE+OO O.OOE+OO 2.27E-09 9.60E-08 3.10E-07 9.93E-07 0.67 1.70E+OO 

Di-n-octvl Phthalate 8.69E-08 9.02E-09 6.70E-08 2.81 E-06 9.40E-06 3.01 E-05 280000 3.20E+02 
GB 5.22E-16 5.38E-17 1.13E-09 4.76E-OB 1.54E-07 4.93E-07 0.032 9.30E-01 

HD/HT 1.35E-12 1.39E-13 1.13E-07 4.76E-06 1.54E-05 4.93E-05 1.2 1.16E+OO 
Lead 1.18E-06 1.21 E-07 O.OOE+OO O.OOE+OO 4.35E-06 1.39E-05 600 NA 

Mercurv O.OOE+OO O.OOE+OO 6.05E-OB 2.55E-06 8.24E-06 2.64E-05 57000 NA 
Nickel 7.29E-07 7.36E-08 O.OOE+OO O.OOE+OO 2.68E-06 B.56E-06 82 4.00E-03 
PCB O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 4300 2.10E+03 

Selenium 1.21 E-06 1.24E-07 O.OOE+OO O.OOE+OO 4.45E-06 1.42E-05 4.3 2.00E-02 
Silver 1.35E-06 1.37E-07 O.OOE+OO O.OOE+OO 4.95E-06 1.58E-05 0.4 1.00E-01 

2,3,7,B-TCDD & Dioxin-Like SOPCs 9.87E-12 1.01E-12 9.47E-13 3.97E-11 1.65E-10 5.27E-10 142000 1.21 E+04 
Thallium 2.63E-06 2.5BE-07 1.59E-16 6.73E-15 9.62E-06 3.08E-05 74 4.00E-04 

vx 1.64E-12 1.69E-13 1.13E-09 4.76E-08 1.54E-07 4.92E-07 0.15 1.85E+OO 
Di-n-butvl Phthalate 8.69E-OB 9.02E-09 6.70E-OB 2.81 E-06 9.40E-06 3.0lE-05 1.6 1.BOE+02 

Diethvl Phthalate 6.74E-OB 6.90E-09 5.13E-OB 2.15E-06 7.21E-06 2.31E-05 5.3 6.56E+OO 
ManQanese 6.21 E-07 6.38E-08 O.OOE+OO O.OOE+OO 2.28E-06 7.30E-06 23 1.00E-01 

4-Methvlohenol 7.58E-13 7.86E-14 8.38E-08 3.51 E-06 1.14E-05 3.63E-05 0.50 1.76E+OO 
ROX 0.00E+OO O.OOE+OO 2.27E-09 9.60E-08 3.10E-07 9.93E-07 0.63 9.61E-01 

2,4 ,6-Trinitrotoluene O.OOE+OO O.OOE+OO 2.27E-09 9.60E-08 3.lOE-07 9.93E-07 11 4.44E+OO 
Vanadium 7.09E-07 7.05E-08 O.OOE+OO O.OOE+OO 2.60E-06 8.32E-06 100 1.00E-01 

-----=:=.c.c=:occ:::-.~-- -- ---"'-==oo===-=="'~-"'~ 
-----~=="°--- ·--·-----::::_ ------ ---

Pr(bg) 

(malkal 

2.59E-09 
4.BOE-11 
6.19E-12 
9.48E-13 

· 3.39E-10 
9.67E-12 
1.37E-11 
2.17E-OB 
2.52E-08 
3.44E-10 
1.43E-07 
4.72E-07 

NA 
NA 

4.18E-12 
0.00E+OO 
6.62E-10 
3.96E-08 
4.49E-13 
1.66E-12 
6.07E-OB 
3.39E-05 
2.B8E-07 
3.17E-10 
1.28E-06 
1.52E-08 
4.0lE-09 
8.32E-11 
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Table A-2.4.14 Case 4. With PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
CONSUMPTION OF ABOVE-GROUND VEGETABLES: 

Interception fraction of edible portion, Rp~ 
Plant surface loss coefficient. kp= 

Time between rainfalls, !-rain= 
Length of plant exposure perharvest. Tp= 

Standing crop biomass, Yp= 
Density of air, p= 

Above ground veg. correction faclor, VGab= 

Substances of Potential Concern 

Antimony 
Ai-seriic 
Bariuni 

. . . _ Eieryliium .... 
.. bis (2-Ethylhexyl)Phthalate 

Cadmium 
Chromium 

· 2.4-Dinffroiolueiie 
· 2.6-Dinifrotoluene- · 
Di-n-octyl Phthalate .. GB . 

. HD/HT 
. -~ead 
Mercury. 
Nickel 

- PCB 
Seie-nium· 

·s11ver 
2;3,7,8-fCoo & olOxln-Uke sores· 
· ···· · ·- ·· thallium · - · 

vx 
- i5]:r,:faiiyl Phihaiafe · 

.. - . oietfiyi Ptithalaie . 
· Manganese · ·· 
4-Meifi~iiihenol · 

RDX . 
2,4,6-tnnitrotoluerie 

Vanadium 

Calculation of above-ground vegetable concentration due to direct deposition 
Calculation of above-ground vegetable concentration due to air-to-plant transfer 

b.04 unitless 
18 1/yr 
14 days 

0.16 yrs . 
1.7 kg DW/m2 

1200 g/m3 
0.01 unitless 

Fw 

Pd= Concentration in plant due to direct deposition 

Pv =Concentration in plant due to air-to-plant transfer 

Pd+ Pv =Concentration in plant due to direct deposition and air-to-plant transfer 

Fw =Fraction of wet deposition of particles that adheres to plant 

Bv =Air-to-plant bioconcentration factor 

Pd 

0.2 . 1.8sE-06 o:ooE+oo NA ·o.ooi:+oo 1.8si:-06 
0.2 : 1.lisi:-66 · o.iloE+oo · ··NA · ·· · ·: o.ooi:+o<i 1.86E-06 

. ·-- -- . - ···- -- - . - --· ---· .. L- ··-··- .. -- -----. ----
0.6 , 2.44E-06 : 0.00E+OO NA ! 0.00E+OO 2.44E-06 
0.6 : 4.9:iE-07 - O.OOE+OO ' - NA --· - io:ooe+cio 4:9:iE-ot 
0.6 .. 1.12E:o1 .. 2.77E-66 ' . 5TlE+a2··-:·1.18E-<iil 1.24E-Oi . . ··-·· -- . - ---·- - ---·-· ---·· .... ·---~-----·-----' ---·--- - -----

0.6 : s.~91:-07 _o ()OE;+Oo ; _ . fo:IA __ -~-o.o_oi:+oo §,:!!lE:-07 
0.6 6.11 E-07 , O.OOE+OO i NA ' O.OOE+OO 6.11 E-07 
.... ··------- ---1-- - . ·- - t··. --·- ----·---+-----·----- --··-·-··- ·-··· 
0.6 'O.OOE+OO : 9.60E-08 1.50E+02 : 1.20E-10 1.20E-10 
0.6. i o:o<iE+iiii : 9.lioE::oa I f.30E:+o2·-rro.ie:.io {o4e:10 · 
o.6 . l 1.14E-67 i"2.8iE-o6 : . 2.3:2E:+oi-- '·5~43E:o9 1:19E:o'l 

• - 1. •• ·- .••• - ----!·- -·--·----- - 1--·----··-·---------·· ------- --· .. -·--··· ··-

g:~. ! ~1~~:~~ l ~I~~:gt L }~i~~gf~=---{~~~;U_ -l~~~:~~. 
0.6 . I :i ,_55E:O~ ~ Q,OOE+()O I- . -- _NA.: - - -· O,QQE:_+()() .1,55E-06_. 
0.6 : O.OOE+OO 1 2.55E-06 · 2.30E+04 4.89E-07 4.89E-07 
o.il c 9.54"E:.Ot ~o.ooE"+oo : -- NA ·- o:ooe+oo s:s4e-o7-

1.47E-06 . 1.49E-07 
1.48E-06 . 1.SOE-07 
1.il6E-06 1.87E-b7 
3.77E-07 3.74E-OS 
8.56E-08 8.89E-09 
4.12E-07 4.09E-08 
4.67E-07 .. 4.68E-08 
0.00E+OO . O.OOE+OO 
O.OOE+OO • O.OOE+OO 
8.69E-08 9.02E-09 
5.22E-16 : 5.38E-17 
1.35E-12 , 1.39E-13 
1.18E-Cl6 . 1.2iE-07 
O.OOE+OO . 6.00E+OO 
f29E~07 . 7.36E-08 
o:bdE=+oo . ci.OOE+OO 
1.21E-06 . i:24E-67 
f:lsE:o6 · ·1.37E:o7 
9:67E-12 . 1.0iE-12 
:Hi3E:-o6 . 2.ssE-67 
i64E~12 .. 1.69E-13 
ii.69E-ci8 . 9.02E-09 
6.74E-Oii 6.90E-09 
6.21E-07 . 6.:iiiE-OS 
7.SBE-13 . i.86E-14 
O.OOE+OO . O.OOE+OO 
O.OOE+OO . 0.00E+OO 
7.09E-07 . 7.05E-08 

- - -1------··--··---·-- --- .!. -~-·--··-· ----·----- - ----- ---
i ().6. -- -ro..ooE+_Q.ll_ LQ.OOE+_QO : _1-?~E<iJ3 _0.0_llf::>OO Q..ll_OE+O_O. 

0.2 _ ,_1_,52f::Q~ :().Q0£+00 j .. ___ fo:IA ___ . ___ 

1
. O.OQg:>Q() !-!2_~-06_ 

0 6 I 1.76E-06 1 0 OOE+OO ' NA O.OOE+OO 1.76E-06 
o.6 · _. 1.29__~:If.. ~~·~§.::f ! L · s;~~E+o;i·.:_-~ -~.ta_i::1-1. _!.o.rI-:tf 
0.6 _L:1:1:1E::Q6 __ 6.73E-.1§ ;_. ____ NA ____ .0...lll!l:-t:QO. _:i.431:-QS 
9 6 ,_2,!5E:12 ___ 4,Z~E:-.Q8 : _ 2,~61::+()~----"8.!1_61:-10 .l!:.99.§:1_0 
0.6 . j_1,Hi;-Q? __ '. ~·f!.!E:-06 ; .. 4 . .jOE;~Q~ _j!,0.3!'-1)8 . :1:241:.-0.7 . 
0.6 '..~!13!'-ll.8 , .. 2J5J0-0.6 I - 4,4_!JE_+02 ___ j-~·~E;-Q9 9_,6:1f:-01! 
0.6 i 8.13E-07 . O.OOE+OO : NA O.OOE+OO 8.13E-07 

__ , ------- ......... -·--·----- l ---·--·----··--- ----··----- -------------

0.6 : 9,93E-13_ 3.~1E~~06 j.7JE:+.9L __ ;_~()Q§~1Q §,Q1f:-10 
0.6 . 0.00E+OO . 9.60E-08 9.92E-02 I 7.94E-14 7.94E-14 
o.6 'o:oai:+oci · 9.sot:os 2.32e+o2 · lTiisi:-=10 1:86E-i o 
0.6 . 9.2tE-07 . o.oiiE+cio NA .. Ji,OOE+ilo !i:27E-07 
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Table A-2.4.13 Case 4. With PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 

SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing depth, Z= . 
Soil bulk density, BD= 

Total deposition time period, Tc= 
Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di-n-octyl Phthalate 
GB 

HD/HT 
Lead 

Mercury 
Nickel 
PCB 

Selenium 
Silver 

2,3,7,B-TCDD & Dioxin-Like SOPCs 
Thallium 

vx 
Di-n-butyl Phthalate 

Diethyl Phthalate 
Manganese 

4-Methylphenol 
RDX 

2.4 ,6-Trinitrotoluene 
Vanadium 

1 cm 
1.5 g/cm3 
3.2 yrs 

3 cm/s 

Pdd Pwd 

(g/m2-yr) (g/m2-yr) 

1.47E-06 1.49E-07 
1.48E-06 1.SOE-07 
1.86E-06 1.87E-07 
3.77E-07 3.74E-08 
8.56E-08 8.89E-09 
4.12E-07 4.09E-08 
4.67E-07 4.68E-08 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 

c 

8.69E-08 9.02E-09 
5.22E-16 5.3BE-17 
1.35E-12 1.39E-13 
1.1BE-06 1.21 E-07 
O.OOE+OO O.OOE+OO 
7.29E-07 7.36E-08 
O.OOE+OO O.OOE+OO 
1.21 E-06 1.24E-07 
1.35E-06 1.37E-07 
9.87E-12 1.01E-12 
2.63E-06 2.5BE-07 
1.64E-12 1.69E-13 
B.69E-OB 9.02E-09 
6.74E-08 6.90E-09 
6.21E-07 6.3BE-08 
7.5BE-13 7.86E-14 
O.OOE+OO ... O.OOE+OO 
O.OOE+OO O.OOE+OO 
7.09E-07 7.05E-08 

---·-~---·--_· -=.--.---- ---=·='C==~ ----·--

Vwd 

(g/m2-yr) 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.61 E-08 
O.OOE+OO 
O.OOE+OO 
2.27E-09 
2.27E-09 
6.?0E-08 
1.13E-09 
1.13E-07 
O.OOE+OO 
6.0SE-06 
0.00E+OO 
o.ooE+oo 
O.OOE+OO 
O.OOE+OO 
9.47E-13 
1.59E-16 
1.13E-09 
6.70E-08 
5.13E-08 
O.OOE+OO 
B.3BE-08 
2.27E-09 
2.27E-09 
O.OOE+OO 

Sc= Soil concentration after total time period of deposition 
Os= Deposition term 
Pdd =Yearly dry deposition from particle phase 

Pwd =Yearly wet deposition from particle phase 
Vwd =Yearly wet deposition from vapor phase 

Ve;::;: Vapor phase air concentration 

Ve Ds Sc 

(µg/m3) (1/yr) (mg/kg) 

O.OOE+OO 1.0BE-04 3.45E-04 
O.OOE+OO 1.09E-04 3.48E-04 
O.OOE+OO 1.37E-04 4.38E-04 
O.OOE+OO 2.76E-05 8.85E-05 
2. 77E-06 . 1.85E-04 5.93E-04 
O.OOE+OO 3.02E-05 9.67E-05 

. O.OOE+OO 3.43E-05 1.10E-04 
9.60E-08 . S.21E-06 

·-·--
1.99E-05 

9.60E-08 6.21E-06 1.99E-05 
. 2.61E-06 1.88E-04 6.02E-04 

4.76E-OB 3.0BE-06 9.85E-06 
4.76E-06 . 3.08E-04 .9.85E-04 
0.00E+OO 8.70E-05 2.78E-04 
2.SSE-06 1.65E-04 5.27E-04 ... 
0.00E+OO 5.35E-05 1.71E-04 
O.OOE+OO O.OOE+OO 0.00E+OO .. -
O.OOE+OO 8.90E-05 2.85E-04 

. O.OOE+OO .• 9.90E-05 
... 

3.17E-04 
. 3.97E-11 . 3.29E-09 1.05E-08 
•· 

6.73E-15 : 1.92E-04 6.16E-04 
4.76E-08 3.0BE-06 9.85E-06 
2.81E-06 1.SBE-04 6.02E-04 
2.15E-06 1.44E-04 4.61E-04 
O.OOE+OO 4.56E-05 1.46E-04 
3.51E-06 2.27E-04 7.27E-04 
9.60E-OB 6.21E-06 1.99E-05 
9.60E-08 6.21E-06 1.99E-05 
O.OOE+OO 5.20E-05 1.66E-04 

.··--_~J --------~ 



Table A-2.4.12 Case 4. With PFS, Actual Program Factors: UMCDF SUBSISTENCE FARMER 
CONCENTRATIONS AND DEPOSITIONS: Calculated deposJtlons and concentrations lor Indirect exposure pathways 

Substances ol Potential Concern Particulate Dry Partlculate Wet V•po< Vapor Toxicity 2,3,7,8-TCDD 2,3,7,8-TCDO 2,3,7,&-TCDD 2,3,7,a-TCDD 
Depo1Jltlon Deposition Wot Deposition Concentration Equlvalency Toxicity Equivalents Toxicity Equlvalenls Toxicity Equivalents Toxicity Equivalents 

Pdd Pwd Vwd Vo factor Pdd Pwd Vwd Vo 
lnlm2Vvr {afm2Vvr fnr'm2Vvr funlm3\ lunlm3\ fnlm2-vr\ t~i.....,,.vr\ funlm3\ 

Tetra COD 9.24E-13 9.SOE-14 2.16E-13 9.0SE-12 1.000 9.24E-13 9.SOE-14 2.t6E-13 9.05E-12 
Penta COD 7.SOE-12 7.81E-13 5.tOE-13 2.14E-11 0.500 3.BOE-12 3.9tE-13 2.SSE-13 1.07E-11 
HexaCDO 9.55E-12 9.82E-13 1.37E-13 5.76E-12 0.100 9.55E-13 9.82E-14 1.37E-14 5.76E-13 
Heata COO 1.01E·11 · 1.03E-12 3.92E-14 1.65E-12 0.010 1.01E·13 1.03E-14 3.92E-16 1.65E-14 
Octa CDO 2.0SE-11 2.11E·12 7.85E·16 3.29E-14 0.001 2.0SE-14 2.11E-15 7.85E-19 3.29E-17 
TelraCOF 5.95E-13 6.12E-14 2.79E-13 1.17E-11 0.100 5.95E-14 6.12E-15 2.79E-14 1.17E·12 
PeotaCDF 5.SSE-12 6.12E·13 8.24E-13 3.46E-11 0.500 2.98E-12 3.06E-13 4.12E-13 1.73E·11 
HexaCDF 9.14E-12 9.40E-13 2.16E-13 9.0SE-12 0.100 9.14E·13 9.40E-14 2.16E-14 9.0SE-13 
HernaCOF 9.86E-12 1.0tE-12 7.BSE-14 3.29E-12 0.010 9.86E-14 1.01E·14 7.BSE-16 3.29E·14 
OclaCOF 2.0SE-11 2.11E·12 7.BSE-15 3.29E-13 0.001 2.0SE-14 2.11E-15 7.BSE-18 3.29E-16 

Tolaloo 9.87E·12 1.0tE-12 9.47E-13 3.97E-11 
Antimony 1.47E-06 1.49E-07 O.OOE+OO O.OOE+OO 
Arsenic 1.48E-06 1.SOE-07 O.OOE+OO O.OOE+OO 
Barium 1.86E--06 1.87E-07 O.OOE+OO 0.00E+OO 

Be<Vlllutn 3.TIE--07 3.74E-08 0.00E+OO O.OOE+OO 
bis 2-Ethvlherv/ Phlha\ale 8.56E--06 8.89E-09 6.61E--08 2.77E-06 

Cadmium 4.12E-07 4.09E-OB O.OOE+OO O.OOE+OO 
Chromium 4.67E-07 4.68E-08 O.OOE+OO O.OOE+OO 

2 4-0inilrololuene O.OOE+OO O.OOE+OO 2.27E-09 9.60E--08 
2,6-0initrotoluene O.OOE+OO O.OOE+OO 2.27E-09 9.GOE-08 

Di-n-OCIVI Phlhalate 8.69E-08 9.02E-09 6.70E-08 2.BtE-06 

~ 
~ 

'.f,'. 

GB 5.22E-16 5.38E-17 1.13E-09 4.76E--08 
HMff 1.35E-12 1.39E·13 1.13E-07 4.76E-06 
le•d 1.tBE-06 1.21E-07 0.00E+OO O.OOE+OO 

Mercurv 0.00E+OO O.OOE+OO 6.0SE-08 2.55E-06 
Nickel 7.29E-07 7.36E-08 O.OOE+OO O.OOE+OO 
PCB O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Sel&11lum 1.21E-06 1.24E-07 O.OOE+OO O.OOE+OO 
Silver 1.35E-06 1.37E-07 O.OOE+OO O.OOE+OO 

2 3 7 8-TCOO & Dioxin-like SOPCs Sl.87E-12 1.01E·12 9.47E-13 3.97E-11 . 
Thal Mum 2.63E-06 2.58E-07 1.59E-18 6.73E·15 

vx 1.64E-12 1.69E·13 1.13E-o9 4.76E-08 COD .. Chloclnatod dlbenzo-p-dloxln 
Ol.-n-bulvl Phthalale 8.69E-08 9.02E-Q9 6.70E-08 2.81E-06 CDF • Chlorlnated dlbenzo-p-fu111n 

Dielhvl Phlhalate 6.74E-08 6.90E-09 5.13E-08 2.15E-06 
Maoaanes& 6.21E-07 6.38E-08 O.OOE+OO O.OOE+OO 

4-Me enol 7.5BE-13 7.86E·14 8.3BE-08 3.51E-06 
ROX O.OOE+OO O.OOE+OO 2.27E--09 9.60E-08 

2 4 &Trinitrotoluene O.OOE+OO O.OOE+OO 2.27E-o9 9.60E-OS · • 
Vanadium 7.09E-07 7.0SE-08 O.OOE+OO O.OOE+OO 



Table A-2.4.11 Case 4. With PFS, Actual Program Factors: UMCDF CHILD RESIDENT 

Risk Hf.Liver Hl-Neuro HQ Risk-lnh. Hl-lnh. 
UMCOF UMCDF UMCDF UMCOF UMCOF 

Indirect lnhalallon 
Antimonv 1.14E-05 Tetra COO 2.63E-11 
Arsenic 5.91E·10 t.S3E-05 Penta coo 6.48E·11 
Barium 8.27E-08 HexaCOO 2.06E·22 

Barvlllum 4.31E·10 2.34E-07 Hen!a COO 2.06E-23 
bis 12-Ethi lhexvl\ Phlhalate 9.12E-12 8.49E-08 3.SOE-07 Octa COD 4.12E-24 

Cadmium 1.28E·06 Tetra COF 4.2SE-23 
Chromium 2.90E-07 PantaCOF 1.0SE-21 

2, 4-0initrotoluene 1.48E-11 2:64E·08 1.27E-07 Hexa COF 2.07E-22 
2,5-Dln\trotoluene t.4SE-11 5.69E-08 2.SSE-07 H aCOF 2.06E-23 

Di-n-oct I Phthalate 8.61E·08 3.a5E-07 Ocie COF 4.12E-24 
GB 6.71E·07 3.00E-06 2,3,7,B-TCCO TEO 2.43E·10 

HD/HT t.03E-08 Anllmonv 
Lead Arsenic 7.86E-09 

Mercwv 1.52E·05 6~78E-05 Barium 2..96E-OS 
Nickel 1.13E-07 Bervdium 3.29E·10 

Total PCBs Boron 5.37E-07 
Selenium 7.52E-07 cadmium 2.70E·10 

Silver B.38E-07 Chromium 2.0tE-09 
2,3,7,8-TCDD & Others t.78E-09 Cobalt 

Thallium 2.27E·05 t.02E·04 ' vx 6.62E-07 2.96E-06 Lead 
O!·n·butvt Phthalate 8.46E-08 Manoanese 1.04E-04 

Oieth1>1 Phthalate 7.39E-09 Mercuru 9.101--06 
Mannanese 3.0BE-09 1.38E·OB Nickel 6.47E·11 

4·Meth rlohenol 4.17E-07 1.86E-06 Phosnhorus 
ROX 2.40E·12 B.48E·08 Selenium 

2,4,6-TrinUrotoluene 6.53E·13 1.14E·07 5.0BE-07 Silver 
Vanadium 3.14E-07 Thalllum 

no 
Vanadium 

Z\nc 
Acetone 
Benzene 3.79E·13 

Bromoclichloromethane 
Bromoform 2.S2E-14 
2·Butanone 1.45c:-09 

CartJon Disulfide 1.45E-07 
Carbon Tetrachloride 3.47E·13 

Chlorobenzene 2.47E-08 
Chloroform 5.30E·13 

Chloromethane 4.12E·14 

Oibrl ane 
1, • oroemane 9.87E-11 

1 2•0 loromooane 3.nE-08 
cis-1.3 IOT""r "' 8.SOE·13 2.471--08 

lrans·t ,3-Dichloro "' B.50E·13 2.51E.{)8 
Elh"'benzene 4.93E·10 
2·Hexanone 

Methviene Chloride 1.ttE-14 1.64E-10 
4-MethVl·2-oentanone 

Stvrene 1.64E-10 
1, 1.2.2-Tetrachloroethane 1.31E-12 

Tetrachloroethene 
Toluene 1.30E-09 

1, 1,1-Trichloroethane 
Vinvi Acetate &82E·10 I 
Vinvl Chloride 3.92E·12 

X11tenes 
Benzoic Acid 

Benzvl Alcohol 
Oieth l Phthalate 

I' 

1 I 
" 
I 

OlmethVl Phthalate 

o .... -· bis 2· thalate -· • • -- 4-Meth encl 
Nanhthalene 

'i 

I 
" 

GB 1.68E-05 
HDIHT 6.34E·10 5.04E-05 

vx 1.68E-05 
Chlorine 

Hvdrnnen Chloride· 5.31E-03 
HVl'lrnnen Fluoride 

Nilr I cerine 
PCB 

PartlCt1lates 
2.4-Dlnitrotoluene 
2,6-Dinltrotoluene 

2,4,6-Trinitrotoluene 

ROX 
HMX 

Total t.31E-08 2.30E-05 1.70E-05 1.14E-08 5.51E.-03 

Grand Total 2E·08 0.00002 0.00002 '""'"' 0.006 

"' 
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Table A·2.4.10 Case 4. With PFS, Actual Program Factors: UMCDF ADULT RESIDENT 

Risk HI-Liver Hl-Neuro HQ RlsJc-lnh. Ht-lnh. 
UMCOF UMCOF ·uMCDF UMCOF UMCDF 

1ndlreC1 Inhalation 
AntimonV 1.56E-08 Tetra COO 2.34E-11 
Arsenic 4.05E·10 2.10E-06 Penta coo 5.7BE·11 
Barium 1.14E.Q8 HexaCDO 1.84E·22 
se~·11um 2.98E-10 3.23E.Q8 H a COO 1.84E·23 

bis'2-Eth·~he Phthalate 4.94E-12 4.29E·OB 4, 12E-OB Octa COD 3.68E-24 
Cadmium 1.ne--01 Tetra COF 3.SOE-23 
Chromk.im 4.01E-08 PentaCOF 9.37E·22 

2,4-0initrotoluene 8.07E·12 t:44E-08 1.38E-08 HexaCOF 1.85E·22 
2.6-0inilrotoluene 8.09E·12 2.90E-OB 2.78E-08 HitriiaCOF 1.84E-23 
Dl-o-oct·~ Phthalate 4.35E-OB 4.17E-08 Octa COF 3.68E·24 

OB 4.02E-07 3.86E-07 2 3 7 B-TCOO TEQ 2.17E·10 
HO/HT 5.54E-09 Anllmanu 
Lead Aisenlc 7.02.E-09 

Mercu---.V 7.95E-06 7,63E-06 Barium 2.64E-06 
Nickel 1.56E--08 B8r'llllum 2.94E-10 

Total PCBs Bo•on 4.79E.Q7 
Selen!um 1,03c-07 Cadmium 2.41E·10 

Silver 1.16E-07 Chromium t.79E-09 
2 3,7,S-TCDD & Others 1.14E-09 Cob•t 

Thallium 1.47E-OS 1.41E-05 Co ' vx 3.61E-07 3.466-07 Lead 
Di·n·blitV! Phthalate 1.56E-08 Maiirian&se 9.31E-05 
Dielh·~ Phthalate 8.08E·10 Mercu-· 8.12E.Q6 

Man-anese 1,99E-09 1.91E-09 Nickel s.ne-11 O.OOE+OO 
4-Meth he no! 2.13E-07 2.0SE-07 PhOS"hONS 

ROX 1.30E·12 9.18E-09 Selenium 
2,4,6-Tr!nitrotoluene 3.51E·13 5.70E·08 S.46E-08 Silver 

Vanadium 4.34E-08 Thall!um 
Tio 

Vanadium 
Zinc 

Acetone 
Benzene 3.39E·13 

Bromodichloromethane 
Bromoform 2.2SE·14 
2·Butanone t.30E-09 

Carbon Dlsulfide 1.30E-07 
Carbon Tetrachloride 3.1oi::.13 

Ch!orobenzene 2.20E-08 
Chloroform 4.73E·13 

Chloromethane 3.68E·14 
Oibromcchloromethane 

1, 1-Dichloroethane 8.81E·11 
1,2-0lch!or--r-ane 3.36E-OS 

cis· t ,3-Dlchlornnr • 7.59E-t3 2.:ioe-oa 
trans-1 3-0ich!oro • 7.59E-t3 2.24E-08 

Ethvibenzene 4.41E·10 
2-HeKanone 

Melh·~ane Chloride 9.9JE·15 1.47E-10 
4-Meth·d·2· lanone 

St'-'rene 1.'7E·10 
11,2,2-Telrachloroethane 1.17E·12 

T etrachloroethene 
Toluene 1.16E-09 

t, 1, I-Trichloroethane 
Vin·d Acetate 7.87E-10 
Vln•d Chloride 3.SOE-12 

X"'enes 
Benzoic Acid 

Beii Alcohol 
Dleth• Phthalate 

Olmeth Phthalete 
Ol·n·bu Phthalate 
Ol·n-oct Phthalate 

bis 2-Eth••he ·Phttialate 
2-Meth '""' 3-Meth~I """ 4-Meth 

N thalene 
OB 1.SOE-05 

HO/HT 5.66E-10 4.SOE-05 
vx 1.SOE-05 

Chlorlne 
Hod Chloride 4.74E·03 
H·"• Fluoride 

Nit 1·-er!ne 
PCB 

PartiaJlates 
2, 4-Dlnitrotoluene 
2,6-Dinitrotoluene 

2.4.6-Trinitrotoluene 

ROX 
HMX 

Tolal 7.41E-09 1.48E-05 8.98E-Q6 1.02e-oa 4.92E-OO 

Grand Total 2E-08 0.000015 0.00001 1E.Q8 0.005 

' 
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Table A-2.4.9 Case 4. With PFS, Actual Program Factors: UMCDF RESIDENT 
DIRECT INHALATION EXPOSURES 

Subslanc:u 01 l'olenli•• .....,,..,m Rooplrol>lo Cono•lllll: c""""''""- -- -· , __ --c.nc ... 110Mn lrlt.lo-'""~ i'ltM...elliol "' ... ... •• . '• •... . ... . 
"'""~ "~ 

T11lr11 COO 1.131E·11 2..02E·16 2.:ztiE·16 1.16E+-05 2.34E·11 2.63E·11 
Pll!'lta COO 7.96E·11 9,97E·11 1,12E·1S 5.llOE+-04 5.71E·11 15,44E·11 
Heu COD 7.B9E·11 9.HE·115 1.11E·15 1.86E.o7 1.14E·22 2.06E-22 
H<!nta COO 7.BllE·11 9.86E·16 1,10E·15 1.86E.oe 1.ME·23 2.06E·23 
Octa COD 1.5.,E·10 1.97E·1S 2..21E·15 1.86E-09 3.68E·24 4,12E·24 
T111ra COF 1.s-ie-11 2.04E·111 2.28E·16 1.86E-o7 3.&0E-23 -4.25£-23 
PentaCOF a.o~e-11 1,00E·15 1.13E·15 9.32E-07 9,37E-22 1.ose-21 
Heia COF 7.91E·11 9.90E·16 1.11e-1s 1.86E-07 1.85E-22 2.07E·22 

ta COF 7.BBE·11 9.B7E·16 1.11E·15 1.66E-06 1.ME·23 2.00E·23 
Octa COF 1.5 E-10 1.97E·15 U1E·15 1.86E.o9 3.68E·24 4.12E·24 

2,3.7,8-TCOO TEO 1.15E·10 1.44E·15 1.a2E·15 1.50E+OS 2.17E•10 2.43E-10 
An1imOl\V 1.11e-05 1,39E·10 1.56E·10 ,,_ 1.\2E·05 1 • .WE-10 1.57E-111 5.00E+01 7.02E.o9 7.86E-09 .. ~ 1.4ne.os 1.7SE·10 1.96E·10 1.45E-03 
6uN11ium 2.79E-06 3.SOE·11 3,92E·11 a.4ClE+00 2.~e-10 3.29E·10 
.,~ 1.01E·OS 1.27E·10 1.ue-10 5.SOE-03 

cadmlum 3.0SE-06 3.82E·11 4.2l!E·11 6.30E+OO Z.41E·10 2.70E-10 
Chromium 3.4<>E-06 4.37E·11 4.90E·11 4.IOE+01 1.79E-09 2.01E.o9 

CoO•• 5.59E·06 7.00E·11 7.IME·11 

' 6.60E·06 B.27E-11 9.26E·11 
Laad 9.01E·06 1.13E·1D 1.26E·10 

"' ~ 4.76E·06 S.96E·11 S.67E·11 1.40E-05 
M•rcurv 2.5.'iE-06 3.19E·11 3.58E·11 9.00E-05 

""'" 5.49E·06 e.a7E·11 7.70E·11 B.40E-O\ s.rre-11 6.47E·11 

'"'" ru• 1.01E·05 1.27E·10 1.42E·10 - 9.24E·06 1.1ae.10 1.lOE-10 
Sllvu 1.02e-0s 1.21E·10 1.44E•10 

Thdium 1.9"E·05 2.41E·10 Z.70E·10 

"' 8.98E-06 t,12E·10 1.26E·10 
v ....... 5.26E·06 a.stE-11 7.38E·11 

"" 9.24E·06 1.1&E·10 1.30E·10 

'°"'~ 7.6"E·07 9.63£-12 1.08E·11 -·- 9.3'.lE·07 1.t7E·11 1.311:-11 2.90E·02 3.39E·13 3.79£-13 
Bromodic;Noi'om•lhana 4.66E·07 5.a.tE-12 6.S4E·12 

Bromotorm 4.si;e-01 5.ME·12 a.S4E·12 3.85E-03 2.2SE·14 2.S2E·14 ,. ·- 1.37E·06 1,72E·11 1.93E·11 2.QOE.01 
ca.rtioo Oi5Ultldli 1.3 E·06 1.72E·11 1.93E·11 2.90E-03 

ca.rtxin Tetradllonde 4.66E·D7 5.84E·12 &.54E·12 5.30E.02 3.IOE-13 3.47E·1l 
Chk:iroblinz- 4.66E·07 5.ME·12 6.5'1E·12 5.SOE.ol 

ChlorololTll 4.66E·07 5.ME·12 6.54E·12 a.1ce-02 4.73E·1l 5.:SOE-13 
Chlorome!haM 4.66E·D7 5.ME·12 a.s-4E·12 6.30E-03 3.68E·14 4.12E·14 

Oibromochl<irom1tt\al-.. 4.66E·07 5.UE-12 6.S4E·12 
1.1·0ichloroelhane 4.66E·07 5.114E·12 6.54E•12 1.4SE+OO 

1 2-0i<;l11oroc1 4.66E·07 5.ME·12 5.S4E·12 3.SOE-03 
cis-1,3·0icl'llomnr 4.66E·07 5.B4E·12 s.S4E·12 1.lOE-01 7.59E·13 8.SOE-13 S.SOE.ol 

1r11ns-1 3·0i<;l'llo ' 4.66E·07 5.ME·12 6,54E·12 1.30E.01 7.59E·13 B.SOE·13 S.70E-03 

'" 
,_ 4.66E-07 5.14E•12 6.5'1E·12 2.90E.01 

2·He~anone 4.66E·07 5.ME·12 6.S4E·12 
Math """"" 4.66E·07 5.84E·12 6.54E·12 1.70E-03 9.93E-1S 1.11E·14 8.70E-01 

4-Math¥i·2·Mnlanone 4.66E·07 5.B4E·12 6.54E·12 2.30E-01 
51"/eM 4.66E·07 S.B4E·12 6,S4E·12 8.70E.Ot 

1 1.2.2·Tatrachloroa1hane 4.66E·07 S.ME·12 6.S4E-12 2.00E.01 1.17E·12 1.31E·12 
Tatradlloroe1hor-.e 4.66E·07 5.14E•12 6.S4E·12 

T"'""" 4.66E·07 5.B4E·12 6,S4E·12 t.1oe-01 
1.1. l•Trichlorooth""" 7.69E·07 9.63E·12 1.0llE·11 

Vin¥! Aeala\e 1.64E-07 2.ose-12 2.30E·12 S,70E-02 
Vin"' Chloride 9.33E·07 1.17E·11 1.31E·11 3.00E-01 3.50E·12 3.92E·12 

XvlAnas 4.66E-07 5.ME·12 6.54E·12 
SerU:OM: Acid 4.54E·06 5.68E·11 &.37E·11 

8erU:VI Alcohol 3.51E·06 4.4CE·11 4.93E·11 
Dla!h"' Ph1hai>l!a 2.67E·06 3.3'1E·11 3.74E·11 

Oim•lhVI Phthalat• 2.67E·06 3.3'4E·11 3,74E·11 
Oi-n-bu\y1 Phthalilte 3.48E·06 4.36E·11 4.HE·11 
Oi-n·«M Phlhatate 3.46E·06 4.36E-11 4.88E·11 

bis 2-Elh -Ph1hai21l• 3.43E-06 4.:SOE·11 4.B2E·11 
2·Mllth 3.51E·06 4.40E·11 4.93E·11 
3-"4•1h 3.46E-06 4.3-4E-11 4.ME-11 
4-Ma!h 3.51E·06 4.40E·11 4.!13E·11 

Nll""'!haklnli 2.69E·06 3,37E·11 3.71£-11 

G• 4.76E·06 5.96E·13 s.68E·13 6.67E-07 

""'"' 4.76E-06 5.96E·11 6.68E·11 9.SOE+OO 5.66E·10 6.3'4E-10 2.90E.OS 
vx 4.76E·08 5.96E·13 6.68E•13 9.67E.07 

"'°""' 3.25E·03 4.D6E·OB 4.SSE--03 
Chlori<W 1.00E·01 t.26E--06 1.41£-06 5.soE-03 

,~, 

''"""" 5.25E·02 6.511E.07 7.J7E-07 

"" ~ O.OOE+OO O.OOE-t-00 O.OOE+OO 

""' O.O-OE+OO o.OOE+OO O.OOE+OO 
Particulal• 1.97E·02 2.47E-07 2.76£-07 

2.4·DlnrtfC1ok>eml 9.60E·08 1.20E·12 1.3SE·12 
2. 6-0lnHrol~uan<t 9.60E·08 t.::tt!E·12 1.3SE·12 

2,4.6-Trmi!rololu<l<>9 9.60E·08 1.20E·12 1.3SE·12 

'"x 9 60E·08 1.20E·12 1,35E·12 
HMX 9.60E·OB t.2ilE·12 1.3SE·12 

tE-08 1E-08 Tat•I HI: 

A-101 

CDOoCh-IM~-..,....iul!I 

CO,oCMem.Moi~.., 

·- ·--- --· ~-· 

,_ 

2.&4E-06 2.96E-06 

4.79E-07 S.37E-G7 

9.31E.OS 1.04E-04 
1.12E-06 9.10E-06 

1,30E-09 1.4SE-09 
1.30E-G7 1.45E-07 

.,.,,.,. 2.47E-03 

B.11E•11 9,B7E·11 
3.36E-03 3.77E.ot 
2.20E-08 2.47E-03 
2.24£-03 2.51E-03 
4.41E·10 4.93£-10 

1.47E·10 1.64E·10 
5.55E·10 6.22E·10 
1.47E·10 1.ME·10 

1.16E--09 1.:SOE·Cl9 

7.B7E-10 a.62£.to 

1.soe.os 1.68E·05 
4.SOE-06 5.04E.OS 
1.SOE-06 1.68E.OS 

4.74E-03 5.31E-03 

0.005 0.006 

f 1111 

,I 

: j 

! ,' 
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Table A-2.4.8 Case 4. With PFS, Actual Program Factors: UMCDF CHILD RESIDENT 
INDIRECT EXPOSURES Calculation of hazard quotients, and hazard Indices 

Consumption rate of soil, CR_(sol_I)= 
Fraction of sal1 lnlPii_CteCr, F(s0il);,, 

):onsumption rate of 6bv gr_d v~g~ CR(ag)= 
Fraction of abv grd veg impacted, F(ag)= 

Consumption rate of rOOt yeg~ CR(bg)= 
Fraction of root veg impacted, F(bg)= 

Bodv weiqht, BW= 

Substances of Potential Concern 

.Antimony 
Arsenic 
Barium 

. Berylli!Jr'fl .. 
bis (2·Elhylhexyl) Phlhalale 

~admium 

ChrC?mium 

?.4-pinit~otol~ene 

2,B-.Pini~roto_luene .. 
Di-n-octyl Phthal~te 

(;;B 
HD/HT 

. Lead 

.. MerCL!!Y .. 
Nickel 

Total PCBs ·-· ... 

0.0002 "kg/day 
1 unitless 

o.oils kg/day 
6.25 unitless 

0.0014 kg/day 
0.25 unitless 

15 kg 

l(tol) =Total dally Intake of substance 
Sc= Soll concentraUon after total time period of deposition 
l(soll) ::: Dally intake of substance from son 
Pd + Pv =Concentration In plant 
l(ag) =Dally Intake of substance from above ground vegetables 

Pr(bg) =Concentration In below ground plant parts due to root uptake 
l(bg) =Dally Intake of substance from below ground vegetables 
RfD = Reference dose 
HI= Hazard Index 

Sc 
(mg/kg) 

I( soil) 
(mg/davl 

Pd+Pv l(ag) Pr(bg) l(bg) l(tot) RID 
(mg/kg) (mg/day) , (mg/kg) ' (mg/day) , (mg/day) (mg/kg-day) . 

3.45E-04 6.90E-OB 1,65E·06 2.31E-09, 2.59E-09 
3.46E·04 6.96E·OB. 1.66E·06 2.33E-09 4.BOE-11 

4.3BE-04 B.75E-OB. 2.44E·06 3,05E-09 . 6.19E· 12 
6.BSE-05 1.77E-OB 4.93E-07 ~.16E-10; 9.4BE-13 

Hazard Hazard 
Index Index 
Llv~r Neuro 

·-· 

1-. --fii~ 0,00002 . 0,000021 

Hazard 
Quotient 

0.0002 
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Table A-2.4.7 Case 4. With PFS, Actual Program Factors: UMCDF CHILD RESIDENT 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumption rate of soil, CR(soit)-
FractiOn of sOlt impacled, F(SOil)= 

Consumption rate Of abv 9r.d veg, CR(ag)= 
Fraction of a~v 9rd .veg i_mpacted •. F_(ag)= 

Consumplion r_ate of root veg, CR(bg)= 
Fraction of root Veg impacted, F(bg)= 

Exposure dUration, ED= 
Expos!:l_r~ Jr~qu~ncy, -~F: 

Body weight, _BW= 
Averaging time, AT= 

Substances of Potential Concern 

Antimony 

Arsenic 

Barium 

. B~ryllium 

~i~ (2-Ethylhexyl) Phlhalate 

Cadmium 

Chrom~um 

~._4_-Dinitfot<:i_luene 

2.~~pinitr(!to!w~ne 

Di-n-o_cty_I Phthalate_ 

~B .... 
HD/HT 

Lead 

Mercury 

Nickel 

Total ~.CBs 
Selenium 

SAver _ 

_.2.~~.7,8-TCD_D & Di~xin-Uke SOPCs 

Tha]li.1:1m_ 

vx_ ·-·· 
______ qi-n-!?ulyl_ P~thal?te 

-·· __ pi~t~yl Pht~alat_~ 
t._o1aryg8:nese 

4-Me~hylphenol 

ROX 
2, 4 ,6-T rinitrotoluene 

0.0002 kg/day 
1 unitless 

0.005 kg/day 
0.25 unitless 

0.0014 kg/day 
0.25 unitless 

6 yr 
350 day/yr 

15 kg 
70 yr 

Sc 
(mg/k9) 

I( soil) 
(mg/day) 

Pd+Pv 
(mg/kg) 

3.45E-04 6.90E-08 _ 1.85E-06 

3.48E-04 6.96E-08. 1.86E-06 
4.38E-04 _ 6~75E-08. 2.44E-06 
8.85E-05 1.77_E-08. 4.93E-07 

5.93E-04 1.19E-07. 1.24E-07 
9.67E-05 1.93E-08. 5.39E-07 

l(tot}::: Total dally Intake of substance 
Sc::: Soll concentration after total time period of deposition 
l{soil} = Daily intake of substance from :>Oil 

Pd + Pv =Concentration In plant 
\(ag) =Daily intake of substance from above ground vegetables 
Pr(bg):: Concentration In below ground plant parts due to root uptake 
l(bg) = Daily Intake of $Ubstance from below ground vegetables 
CSF = Carcinogenic slope factor 

l(agl 
(mg/da_y) 

Pr(bg) 
(mg/kg) 

l(bg) 
(mg/day) 

l(tot) CSF 
(mg/day) , (per mg/kg-day) 

2.31E-O~. 2.59E-09 9.~6~-J;J.\ _7.13E:~~ 
2.33E-09. ~.SOE-11 _1.68E-11j__7.~9E-98 
3.05E-09. 6.19E-1~ . 2.J?.~~15 j. 9.9~~-~8 
6.16E-10. 9.48E-13 , ·- 3.3~.E-1~t-~--~~g-9~ 
1.55E-10: 3.39E-10 1.19E-13: 1.19E-07 - . -- . ·-~-.---.' ··--·· 

1.?0E+OO 

.. __ 4.:~0E+_oo 
1.40E-02 

6.74E-10 · 9.67E-12 3.36E-15 ~ 2.00E-08 

7.64E-10 1 1.37E-11 ·1 4'.~~~~t~+-i_.~i_g;~_ij_; _ --···-~---
1.50E-13, 2. 17E-08 ) 7._~_g_g~~~ j_ ~:-~~§--Q~. J 6.80~_-Q) 
1.JOE-13; 2.52E-08 \1 ···~'.a.2_~-~-~i-~ .. ~.a~~~-- l . 6.8Qf=-01 
1.49E-10 3.44E-10 1.20E-13i 1.21E-07 

1.44E-_1s j 1.43E-OJ_ · .s:~i~--~1-l ~~-~.i~-~~ i _ .... __ 
1.00E-14 ! 4. 72E-07 ,_ .1-~5.f::~1_0J.J~9:!g_~!l!. 1 .... ~.50E+(_)O __ _ 

1-94E-09: NA I -- NA --·1-~·76E:0• _ 1 ·· ...... . 
6.11E-10 1 NA \ --J>I!- __ i.1.Q6~,07 , ... ·-· 
1.19E-09' 4 1BE-12 1.46E-15 3.54E·OB I 

1.10~-04 

1.99E-05 

-~-~9E-05 

6.02E-D4 

~.85E."'.Ol? 

~.85E-04 

2.78E-04 

5.27E-04 

1.71E-04 
0.00E+OO 

2.85E-04 

3.17E-04 
1.0SE-08 

6._~6~-04 

9.85~-06 

6.1?~E-Q4 

o.ooE+oo l o ooe+oo II ~O.~qE+Po. -~:oq_E_~oo \ ?.:10"E:;oo 

1.91E-09 'i 6 62E-10 _ -~.32~--13l 5.~9E·OB ' ··- . 
2.21E-09 3 96E·OB 1.39E-11 6.56E-08 2.11E--1~;_4.07E~11 s.o9E-14l 4.49E-13 /_:_1,~7E-1s _2.16~-1~ I 1,soE+os 

1.23E-07 · 3.43E-06 4.29E-09 1 66E-12 5.82E-16 1.27E-07 ) 

1.91~-09: 8.99E-1Q 1.12£;-1~ -6.0?E-o~ 1·~-~.-i~E-j1 .J:.9!g-09 J .. ·:~_·_ .. ·--- ····-

2.19E-08; 6.11E-07 

3.97E-09. 1.20E-10 

3.97E~9. 1:04E-1_0 
1 .. 20~-07. 1.19E-07 
1.97E-09 _ 1.15E-12 

1.9~E-0!. 8.04~-12 

5.57E-08: 1.55E-06 

1.05E-07 i 4.89E-07 

3.42E-os '. •.s4E-01 

o.~Q!=+OO; o._OOE+~O 

~~69E-!JB 1 1.S~E-06 

6.33E-08 ! 1. 76E-06 

1.20E-07 1.24E-07 1.55E-10 3 39E-05 1.18E-0811.32E·07 . 

4.61E-04 ; 9.23E.osi 9.63E-08 1.20E-1Qt 2.BBE-0?._ -:i~iE~1~Ci~s.~-Os 't-= ~ -- ·_ 
1.46E-04 2.92E-08 8.13E-07 1.02E-09: 317E-10 1_._1!E-13t 3.02E-08 ____ .. _ .. -· 

7.27E-04_ 1.45E-07 ! 5.01E-10 6.27E-13 t 1.28E-06 -+- 4::48E;-10: _1.4~~~7 
1.99E-05 3.97E-09. 794E-14 9.92E-17, 1.52E-oa i ... 5.~Q~-12 ___ 3.9~!;-09 1.10E-O~ 

1.99E-05 3.SiE-09 1~8.BE-10 3.00E-0~ 

I Vanadium I 1.66E-04 3:33E-08 9.27E-07 
2.32E-13 4_01i:;:-09 , . 1.40E-12; 3.97~-o9 

1.16E-09 _8.32E-11 . L 2.91.~~14 ,_3_.44~~0~ 

Cancer 
Risk 

5.91E-10 

:4,31E-10 
9,12E-1.2 

~,48Ec11 
1 . .48E-1~. 

1,0JE-08_ 

ii.ooe+oo 

1.78E-09_ 

.. --····-···. 
2.40E-12 
6.53E-13 

I~- Total can~; risk=_ 1E-~08-·I 

~- =-·= .. ---
- --. •J --. 
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Table A-2.4.6 Case 4. With PFS, Actual Program Factors: UMCDF ADULT RESIDENT 
INDIRECT EXPOSURES Calculation of hazard quotients, and hazard indices 

Consumption rate of soil, CR(soil)= 
Fraction of soil impacted, F{soil)= 

Consumption rate of abv grd veg, cR(ag)= 
Fraction of iibv grd veg impacted, F(ag)= 

Consumption rate of rOot veg, CR(bg)= 
Fraction of root veg impacted, F(bg)= 

Body weight, BW= 

Substances of Potential Concern 

Antimony 

Arsenic 

Barium 

~eryl!ium 

bis (~-Ethylhexyl} Phlhalale 

Cadmium 

Chromium 

2,4-Dinitrc;>loluene 

2,6-Dinitrotoluene 

Oi-n-octy! Ph!halate 

GB 

HD/HT 

Lead 

Mercury 

Nickel 

Total PCBs 

Selenium 

SilVE;lf 

_ 2,3,7,6-TCDq_& O_i<;>x!n-Lil<e ~pPCs 

Th~Uium 

vx 
Di-11_-butyl Phtha_late. 

_Die.thy! Ph_th_alat~ .. 

Mang~ne_se 

4-Methylphenol 

ROX 
2,4,6-T rinitrotoluene 

Vanadium 

0.0001 kg/day 
1 unitless 

0.024 kg/day 
0~25 unitless 

0.0063 kg/day 
0.25 unitless 

70 kg 

Sc 
(mg/kg) 

l(soil) 
(mg/day) 

Pd+Pv 
(mg/kg) 

3.45E-04 . 3.45E-08 . 1 BSE-06 
3.48E-04 . 3.48E-08 _ 1 86E-06 
4.38E-04 4.38E-08 . 2.44E-06 

8.85E-05 8.85E-09 4.93E-07 
5.93E-04 5.93E-08 . 1.24E-07 

9.67E-05 9.67E-09 5 39E-07 

11oe-04 . 1.1oe-0a . 6.11e-01 
1.99E-05 1.99E-09 1.20E-10 

1.99E-05 1.99E-09 1.04E-10 

6.02E-08 
9.SSE-10 

9.85E-08 

1-19E-07 
115E-12 

l{lol) =Total dally Intake of substance 
Sc::: Soil concentration after total time period of deposition 
l(soll) = Daily Intake of substance from soil 

Pd + Pv =Concentration In plant 
l(ag) = Dally Intake of substance from above ground vegetables 
Pr(bg)"' Concentration In below ground plant parts due to root uptake 
l(bg} = Daily Intake of subslance from below ground vegelables 
RfD = Reference dose 
HI = Hazard Index 

l(ag) 
(mg/day) 

1.11E-08 
1.12E-08 
1.46E-08 

2.96E-09 
7.44E-10 

3.23E-09 
3.67E-09 

7.20E-13 

6.24E-13 

7.16E-10 
6.91E-15 

Pr(bg) 
(mg/kg) 

2.59E-09 
4.SOE-11 

l(bg) 
(mg/day) 

l(tot) RID 
(mg/day) (mg/kg-day) 

4.0SE-12 4.56E-08 4.00E-04 

7.56E-14 4.GOE-08 3.00E-04 

6.19E:12 9.7~E-1.~ 5.84E-08 7:0DE-02 
5.00E-03 9.48E-13 1.49E-15 1.18E-08 

3.39E-10 ' 5.34E-13 '. 6.01E-08 _;_ 2.00E-02 

9.67E-12 . 1.52E-14 1.29E-08 1.00E-03 
. I- -- ·---

1.37f-11 J. 2.1~E:-14 . 1.46E-OB. 5.oo~-03 ! 
2 17E-08 ~_3.42!=:-11 : 2.02E-09 -j-_?_:OOE-03 I 
2.52E-08 3.97E-11 ' 2.0JE-09 I 1.0DE--03 

, ............ ·i -----·-··t-····-· - . 
3.44E-10 I 5.42E-13 ' 6.09E-08 ' 2.00E-02 

I ' . ·r- .. 
I l.43E-07 j 2.25E-10 I, 1.21E-09 ' 4.30E-05 ' 

Hazard 
Index 
-[i-ver 

4.29E-08 

4.35E-08 

Hazard 
Index 
Neuro 

I ... - -

~ 1.44E-08 ·r---- -· ... - . 
2.90E-06 

; ·-· . '" - ---
; ... 
i . 4.02E-07 

6.02E-04 
9.85E-06 

9.SSE-04 

2.78E-D4 
5.27E-04 

1.71E-04 

2.78E-08 

~.27E-~8 

1.71E-08 

i 4.72E-07 ! 7.44E,10 ·19.e3E-oe !. . i 
! NA NA - .3.71E:08 I.. I - ·-- -

2.93E-09 I NA _1 _____ f"A ~-57E__:-08 __ j _1.0~~.:-1?4 ·I·-·· 795E-06 

8.04E-12 4.82E-14 

1.55E-06 . 9.30E:09 
4.89E-07 

5.72E:09 4.18E-12 . 6.58E-15 ! 2.28E:08 i 2.00E-02 I 1.63E:08 I 
O.OOE+OO .. ~.OOE+90 O.OOE+OO O.OOE+OO i o.oor;+_oo j __ o:.9~E~~Q_·:l·o:o~-~~~o .L~. ~-~--- ..... - --· - ~ - -
2.BSE-04 2.85E:08 . L52E-06 9.15E-09 . 6,62E-10 .L_1.04g:12 '.3.76E-08 '.5.00E-0~. ·-· _J .. _ ···-- ·--
3.17E-04 3.17E-08 , 1.76E-06 ·1 1.0GE-08 13.961:;-0!]_ 16:~~;:1~- -1.4-2~E_:'!~-r--5~i!OE--0_3 I ___ _ 
1.05E-oe 1.ose-12.14.07E-11 i 2.44E-13 I 4 . .49E:1~ J.."!_,oeE,!6_.' poe~12 .......... _ _ ____ _ ~.16E-04 6.16E-08 ; ~.43E-06 2.06E;-08 ~ 1.66E-12 ; -~~~~§_-1_~. j ~-.2~E~~-- -~-00~-_!)5 1.47E-Q5 ___ j _____ _ 
9.85E-06 : 9.85E-10 . 8.99E-10 . 5.39E-12 : 6.07E-O~ .! ~-'.~~:11 i 1.99~-~~ -! 4'.~qi;-os I. -- r-- 3 61E-07 _ .. 

6.02.E-04 : 6.02E:08 .: 1.24E-07 I 7.45E-10 ; 3.39E-05 .: 5.33.~:08 ! 1.14E:07. j ... 1.,00E-01 I ..... l .... _. --· 

4.61E-04 . 4~61!=-08 9.63E-08 1.5.78E-10 . 2.88~-07_; 1:~.~!;.:10 .. .J.4.72;-Q~-!-~~OOE-01 __ I .l.... --···--· 
1.46E-04 1.46E-08 8.13E-07 f 4.SBE-09 : 3.17E-10_ ! 5.00E-13 -i 1.95E-q~ ·l- _1.40E-_01 I J. 1.99E-09 
7.27E-04 7.27E-OB 5.01E-10 '. 3.01E-12 i 1.28E-06 I 2.01E-09 : 7.47E-08 . 5.00E-03 ! I 2.13E--07 

. ' . - ! ·-·- ' 1 ' : •• 

1.99E-05 1.99E-09 . 7.94E-14 4.76E-16 L52E-08 ' 2.39E-11 j 2.01E:09 3.00E-03 I .L 
1.99E-05 . 1.99E-09 . 1.86E-10 1.11E-12 . 4.01E-09 : 6.31E-12 1.99E-09 .. j 5.00E-04 5.70E-08 I 

1.66E-04 1.66E-08 9.27E-07 5.56E-09 B.32E-11 ~ 1.31E-13 2.22E~08 1 7.00E-03 

9.54&07 

Hazard 
Quotient 

2E-06 
2E-06 
~E:08 
3E-08 
4E-08. 
2E-07 

. :'jE-08 
1E-08 

.. 3E-0_8 .. 
4E-08 
4E-07 

8E-06 
2E-08 

1~·0! 
.-1 E-07 

. 1_E,05 
3E-07 
2E-08 
8E-10 
2E-09 
2E-07 
9E-09 
5E-08 
4E-08 

, . HI= 0.00001 0.00001 I 0.00003 
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Table A-2.4.5 Case 4. With PFS, Actual Program Factors: UMCDF ADULT RESIDENT 
INDIRECT EXPOSURES Calculation of cancer risks 

Consumption rate of soil, CR{soil}-
Fraction of soil impacted, F(soil)= 

Consumption rate of abv grd_ve9. CR(ag)= 
Fraction of abv.grd veg impacted! f(ag).= 

Consumption rat~ of root veg, CR(bg)= 
Fraction of root veg impacted, F(bg)= 

Expos Ure. duration, ED:= 
EXPosure_ frequencY, EF= 

. _ BOcty weight_. BW= 
Averaging time, AT= 

0.0001 kg/day 
1 unitlesS 

0.024 kg/day 
0.25 unitless 

o.rio63 kg/day 
0.25 unitless 

30 yr 
350 day/yr 

. 10 kg 
70 yr 

l(tot) =Total dally Intake of substance 

Sc = Soil concentration after total time period of deposition 
!(soil} = Daily Intake of substance from soll 

Pd + Pv::: Concentration In plant 
l(ag} = Dally intake of substance from above ground vegelables 
Pr(bg) =Concentration In below ground plant parts due to root uptake 
l(bg) "' Daily Intake of substance from below ground vegetables 
CSF : Carcinogenic slope factor 

Substances of Potential Concern Sc l(soil) Pd+Pv l(ag) Pr(bg) l{bg) !(tot) . CSF Cancer 
(mg/kg) (mRlday) (mg/kg) (mR/day) (mg/kg) (mR/day) ! (mR/day) ; (per mg/kg-day) Risk 

Antimony 3.45E-04 3.45E-08 1.BSE-06 1.11E-OB 2.59E-09 4.08E-12 .. ; 4.-5sE-08 

Arsenic 3.48E-04 . 3.48E-08 . 1.86E-06 . 1.12E-08 . 4.BOE-11 7.56E-14 ~ 4.GOE-08 .. 1.SOE+OO 4.05E-10 
Barium 4.38E-04 ; 4.3BE-08 . 2.44E-06 . 1.46E-08 . 6.19E-12 . 9.75E-15 ) 5.84E-08.; 

Beryllium . 8.85E-05 . 8.85E-09 , 4.93E-07 . 2.96E-09 . 9.48E-13 . 1.49E-15. j ~-~BE-08 4.30E+OO 2.98E-10 
bis (2-Ethylhe~I) Phthalate 5.93E-04 . 5.93E-08 . 1.24E-07 . 7.44E-10 . 3.39E-1D 5.34E-13 .. i 6.01E-OB __ 1.4DE-02 4.94E-12 

Cadmium 9.67E-05 f 9.67E-09 5.39E-07 3.23E-09 : 9.67E-12 1.52E-14 I 1.29E-08 ! 
Chr9m!um 1.10E-04 : 1.1~E-08 ; 6.11~-07 : 3.67E-09 i.1.37E-11 : 2.16~~.1·4-[ 1_.46E.-08 ~~- ..... . 

2,4-Dinitrotoluene 1.99E-05 , 1.99E-09 1.20E-10 7.20E-13 · 2.17E-08 3.42E-1.1 ! 2.02E-09 i 6.SOE-01 8.07E-12 
2,6-Dinitrot~luene. 1.99E-D5 : 1.99E-09 1.04E-10 : 6.24E-13 . 2.s2e-Oa · 3.s7E-11 -i. 2:0JE-09 -·~··_-. 6:80E-01 8.09E-12 

Qi-n-octy1_Phthalate 6.02E-04 '. 6.02E-08 : 1.1sE-07 : 7.16E-10 : 3.44E-10 : 5.42~~13 l6.os1:::0·8 ~ -- .. . 
GB 9.85E-06 . 9.85E-10 1.15E-12 . 6.91E-15 1.43E-07 2.25E-10 ; 1.21E-09 I 

HDl~T . ~.~sE~o4 '. 9.85E-08 . ~.D4E-12 ; 4.a2e-14 : 4.72E-D7 . 7.44E-10 -l ~:9·31_:~8 · .. [ .. s.~~-O~+o~ 5.~4E-.99 
Lead 2.78~-04 i 2_.78E-08 : 1.SSE-06 j 9.JOE-09 

1 
NA ~~ ~:7~E:9~ j__ _ , 

Mercury 5.27E-04 j 5.27E-08 l 4._89E-07 '. 2.931_:-09 1 NA : . -~~ _ _ -~~5!.~::0~ -·1-·· 
Nickel 1.71E-04 '. 1.71E-08 '. 9.54E-07 5.72E-09 , 4.18E-12 : 6.58E-15 2.28E-08 

Tc;i1;1 PCss o.ooe+oo 1 o.O.O~+oo : q.OoE+oo ; o.ooE;:+oo : q.ooe~.09 : o.O_~~i~9~ .. O.~Q~)~~-~Q.~ __ ·_· 1_.,70E+oO . o._9oe+oo 
Sele_nium 2.~sE-04 12.85E-08 . 1.-~2E-06 ! 9.15E-09 i f?.62E'-1D [ 1:9_4~:1±: .... 3.76~-08 _ ·-· ... __ 

Silver 3.17E-04 j 3.17E-08 1 1.76E-06 \ 1.06E-08. l. ~:96E~08 : 6.~1~-!.t ... 4.-~3E-08 ... 1 .. ___ -·-·· 

_ 2.3, 7,8,-TC_DD ~Dioxin-Like SOPCs. 1.0SE-08 ; .1.0SE-12 j 4.07E-1 ~ i 2'.44~-13 ; 4.49~-13. , 7_.Q~f;.::I.?. ... :l.JOE-12 ... , .1..!?0~+0~ 1_.14E-09 
Th~l.lium 6.16E-04 : 6.16~-08 . 3.~3E-9f? ! ~.06E-08. j_ 1.6~~:~2 '.. 2.~-~~:1~-- ~:~1r;_:Q~-. ·-. ____ _ 

vx 9.~SE-06 ! 9.S~E-10 ' assE-10 i- ~.39E-121·· 6.~07E-08 .l 9-~7-g:ri~ .1-_09I;~,q?. . .. - -· ··-
. Qi-n-byty!_ ~h_th?£1ate 6.QfE-04 ; 6.02E-08 ~ 1.?4E-07 i ?:4~E-1_0 . --~-39E-05 l 5.~~~~-8 ~ _1!1_1s~I .. ·--- -- -- - .. 

Diett_lyl .f:".ht_halate 4.61 E-04 ; 4.61f;:.-08 ; _9.63E-08 l 5.78~-10 . i 2:8BE-Q7 . J 4:_~~~1Q. -~·?~£~!S- __ ..... _ ··- _ . . ... . _ 
Manganes~. 1'.~6E-04 ; 1.46E-08 ; 8.13E-07 i. 4.88E-09 i_ 3.17E-10 5.00~-1_3 1 1.951;_-f!B i --··· -·-

·- 4-Methylphenol 7.2?E-04 : 7.27E-08_; 5:01E-10 '. 3.01E-12 ! 1.28E-DB .. · 2.01~-0~~ 7.47E~~- _ __ __ 
ROX 1.99E-05 1.99E-09 7.94E-14 4.76E-16 1.52E-08 2.39E-11 2.01E-09 1.10E-01 1.30E·12 

2,4,6-Trinitrotoluene 1.99E-05 1.99E-09 1.at?r;:-10 . 1.11E-12 . 4.01E-09 6.31E-12 1.99E-09 I _ 3.00E-02 3.51E:-13 
Vanadium 1.66E-04 . 1.66E-08 . 9.27E-07 5.56E-09 . 8.32E-11 1.31E-13 j 2.22E-08 J _ 

- ·----·------ - --- ---r--·--- --::-;;;;--i 
Total cancer risk= 7E-09 J 

---, 
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Table A-2.4.4 Case 4. With PFS, Actual Program Factors: UMCDF RESIDENT 

CONSUMPTION OF ROOT VEGETABLES: 
USING TIME-AVERAGED SOIL CONCENTRATIONS Calculation of soil concentration due to deposition 

Calculation of root vegetable concentration due to root uptake 

Soil mixing depth, Z= 
Soil bulk density, BD= 

Total deposition time period, Tc= 
Below ground veg. correction factor, VGbg= 

Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimony. 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2.4-Dinilrotoluene 
2,6-Dinilrotoluene 

Di-n-octyl Phthalate 
GB 

HD/HT 
Lead 

Mercu_ry 
Nickel 

Toial PCBs 
selenium· 

Silver - -
2,3,7,8-fccio& bioxin:Lfi<e soPcs 

Thallium 
vx 

Di-n-illlt;,1 PtitF1ala!E! -
Diethyl Phthalate - · 
_ Manganese . 
4-Methylphenol _ _ 

ROX 
2.4,il-Trinitrotolueni,

Vanadium 

20 cm 
1.5 g/cm3 
3.2 yrs 

0.01 unitless 
3 emfs 

Pr(bg) = Root vegetable.concentration due to root uptake 
Sc= Soil concentration after total time period of deposition 
Os= Deposition term 
Kds = Soil-water partition coefficient 
RCF = Ratio of concentration in roots to concentration In soil pore water 
Vwd =Yearly wet deposition from vapor phase 

Pdd Pwd Vwd Ve Os 
(1/yr) 

Sc 
(mg/kg) 

Kds RCF Pr(bg) 
(mg/kg) (g/m2-yr) (g/m2-yr) (g/m2-yr) (µg/m3) mUg , (mg/kg)/(ug/ml) 

1.47E-06 1.49E-07 O.OOE+OO O.OOE+OO s:39E-06 .1.73E-05 2 ·-·- f 3.00E-02 2.59E-09 
1.48E-06 1.50E-07 O.OOE+OO ·0.00E+O() 5.44E-06 j1.74E~05 : 29~ ·x a:oiiE-03 4.BOE-11 
1.86E-06 1.87E-07 O.OOE+OO .O.OOE+OO 6.84E-06 '2.19E-05: 530 ! 1.50E-02 6.19E-12 
3.77E-07 . 3.74E-08 O.OOE+OO ·0.00E+OO 1.38E-06 '4.42E-06 .. 7o . - t ·· 1:5oE-03 9.48E-13 
8.56E-08 . 8.89E-09 6.61E-08 2.77E-Ofl 9.27E-06 :2.!l1E-05' 28()06()- ' 3:2oE+02 3.39E-10 
4.12E-07 . 4.09E-08 O.OOE+OO O.OOE+Oci. 1.51 E-06 , 4.S:iE-06 . 160 I - 3.20E-02 9.67E-12 
4.67E-07 4.68E-08 0.00E+OO O.OOE+OO ii.71E-06 :5.48E'.06: _1_8 ___ --; 4.50E-03_ ... 1.37E-11 
p.O.OE+OO .0.00E+. 00 . 2.27E-09 . 9.60f:-08 [ 3.10 .. E-07 i 9.93E-07 . 0.8I __ • __ .1,90E+OO 2.17E-08 
i<J.OOE+OO 0.00E+OO 2.27E-09 9.60E-08 ·3.10E-07 i9.93E-07, 0.67 ' 1.70E+OO 2.52E-08 
8.69E-o8 9.02i=-09 6.7oE-o8 ·2.8iE-06 :9:4oi:~o6 ;3:01E":o5; iaiioao· · ·:i.2oE+o2 3.44E-10 
5.22E-16 ·5.38E-17 ·1.13E-09°4.7GE-OB11.54E-07 :4.9JE-07

1
1 0.032 . 9.30E~oi - 1.43E-07 

1.35E-12 1.39E-13 : 1.13E-07 ;4.76~-g~ i1,54E-05 :4.93E-()5 . _1.t ·: 1.16E+OO - . 4.72E-07 
1.18E-06 1.21E-07 O.OOE+OO 0.00E+OO [4.35E-06 :1.39E-05J 600 NA NA 
~.OOE+OO 0.00E+OO 6.05E-08 2.55E-06- B.i4E-OG '2.S4E-05 57000 - - .. -- NA- -- - NA 
7.29E-07 ·7.36E-OB 'o.06E+00.

0

0.00E+ooh.saE-OG-jii.56E-06 - 82 ·- --· 4.00E-03- . - 4.1BE-1i 
lo.OOE+OO ·o.ooE+OO ;o.OOE+OO :o.oiiE+OQ1~-0(J_E+OO 10.ooE_+oo 4~oo~_:_ -2,1o~+Q3 : - -ci~cioE'+oo 
1.21E-06 1.24E-07 O.OOE+OO O.OOE+OO 4.45E-06 l1.42E-05 4.3 2.00E-02 6.62E-10 
1.35E-06 1.37E-07 :o.OOE+OO 0.00E+OO 4.95E-OG 1-i.5SE-OS ··- 0:4--·· - --1.ooE-61 -- . 3.9.SE-08 

9.87E-12 1.01E-12 . 9.47!::-13 3J_l_z~:jfil:6@.:1:0 l!;.iIE:jo 14~ooo~ 1,?1i:+94:._~_ -4.'!9§-13 
2,63E-06 . 2.58E:07 '1.59E-1.6 ·•. 6.7}_!:-Jl)_j_!l,~2§-06 ~,qB§-()5 I _J'!_ .. . . 4,(J(JE~04 - 1_.66E-12 
1_ .64E-12 . 1.69E: 1.3 .1.13E-09 : 4._?6f:-0~_~1_,!;4§-~7: 4.92f::07_j .. 0._1_5 _ __1.!j5!:+0Q_ .... 6.()7f:-08 
8.69E-08 9.02E-09 6.70E-08 ; 2.81 E-06 i 9.40E-06 '3.01 E-05 . 1.6 1.80E+02 3.39E-05 
6. 74E:OB .: 6.90E-09 . s._13E-OB : 2.15E..-:O~ i7:~1E~ci6[2.H E-05 L ::~:~:=~ ~- _6.156E_+()i[_ _ i.8Bf::07 
6.21E-07 6.38E-08 O.OOE+OO O.OOE+OO .2.28E-06 1 7.30E-06 . 23 1.00E-01 3.17E-10 . .... ·----·----··· .. ·I-··-·········-. ·-··----- ·-·· ... --··· 
7.58E-13 . 7.86E-14 8.38E:08 3.51E-()()_[1,14E-05 i 3.63E-05 , 0.50 ... l .. 1,7(lE+(JO_ . 1.28E-06 

i<J.OO!:+OO 0.00E+OO . 2.27E-09 , 9.60_E:-08 j3 .. 10E-07 ; 9.93E:07 : 0.63 / 9.61 E-01_ ··- . 1_.52E-08 
lo.OOE+OO 0.00E+OO 2.27E-09 '9.60E-08 I 3.1 OE-07 ; 9.93E-07 ' 11 ! 4.44E+OO 4.01 E-09 
7.0ilE-07 : 7.05E-08 O.OOE+OO ·o.o6E+Oo_l 2.60E~06 i 8.:i2E-06 . 100 ' 1.00E-01-· 8.32E-11 
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Table A-2.4.3 Case 4. With PFS, Actual Program Factors: UMCDF RESIDENT 
CONSUMPTION OF ABOVE-GROUND VEGETABLES: 

Interception fraction of edible portion, Rp= 
Plant surface loss coefficient, kp= 

Time between rainfalls, !-rain= 
Length of plant exposure per harvest, Tp= 

Standing crop biomass, Yp= 
Density of air, p= 

Above ground veg. correction factor, VGab= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryliium 
bis (2-Ethylhexyl) Phttiaiate 

Cadmium 
·chromium 

2,4-binitrotoiuene · · 
2,6:binitrotoluene ·· · 
Di~n-octyl Phtliafaie · 88 . . -· 

.. HbtH'r 
Lead· 

Mercury·· 
Nickel 

Total PCBs. 
se1ellium 

Silver ··· 
2,3,i,8-TCDD & Dioxin-Like SOPCs 

Thallium 
vx 

· · 01:Ji:buty1 Phthalate 
ol~thyl Phthalate __ · ·· 

Manganese 
4-Methylphenol . 

ROX 
2, 4, 6-trlnitrotoiuene 

Vanadium 

Calculation of above-ground vegetable concentration due to direct deposition 
Calculation of above-ground vegetable concentration due to air-to-plant transfer 

0.04 unitless 
18 1/yr 
14 days 

0.16 yrs 
1.7 kgDW/m2 

1200 g/m3 
0.01 unitless 

Pdd 
(g/m2-yr) 

Pwd 
(g/m2-yr) 

Fw 

1.47E-06 . 1.49E-07 0.2 
1.48E-06 1.SOE-07 0.2 
1.86E-06 . 1.87E-07 0.6 
3.77E-07 . 3.74E-08 0.6 
8.56E-08 . 8.89E-09 0.6 
4.12E-07 . 4.09E-08 0.6 
4.67E-07 . 4.iJBE-08 0.6 
6.00E+OO . O.OOE+OO . 0.6 
o.60E+OO . O.OOE+OO . 0.6 
8.69E-08 • 9,02E-09 I . O.Ej 
5,2:1E-16 .. 5.3~E-17 I 0.6 

I 1.35E-1_2 . 1.3.9E-13 • 0.6 
1.18E-06 .1.21E-O? , .0.6 
O.OOE+OO O.OOE+OO . 0.6 
7.29E;07 . i.36E-6B 1 .... 6.6 
6.00E+OO . 6'.60E+66 I . 6.6 .. 
1.21E-b6 . f24E-oi b.2 
1.3sE-o6 1.37E-ci7 o.6 
9.87(12 , 1,61e-12 0,60 
2.63E-06 : 2.SBE-07 I 0.6 
1.64E-12 . J.69E-13 I Q.6 
8.69E-08 9.02E-09 I 0.6 
6. 7 4E-08 . 6.96E-09 o.6 
§,21E-6i :Ei3BE-OB b.6 
7.58E-13 7.86E-14 0.6 
O.OOE+OO . 6.00E+OO o.il 
O.OOE+OO . O.OOE+OO . 0.6 
7.09E-07 . 7.05E-08 . 0.6. 

-- ·- _.,_ ------

Pd= Concentration in plant due to direct deposition 
Pv = Concentration in plant due to air-to-plant transfer 

Pd+ Pv =Concentration in plant due to direct deposition and air-to-plant transfer 

Fw =Fraction of wet deposition of particles that adheres to plant 
Bv =Air-to-plant bioconcentration factor 

Pd 
(mg/kg) 

Ve 
(uq/m3) 

Bv 
(mg/kg)/(ug/g) 

Pv 
(mg/kg) 

Pd+Pv 
(mg/kg) 

. 1.85E-os o.oiJE+Ob NA ; o.ooE+oii 1.li5E-os 
1.86E-06 0.06E+oo NA ·- . ;o:ociE+oo 1.BGE-06 

. 2.44E-06 ' O.OOE+OO .. NA . i O.OOE+Oli 2.44E-06 
• 4.!IJE-01 o.66E+oo · NA · ! o.ociE:+oo -.i:s:iE-01 

{ 12E::o7 2.i7E-06 s:11E+62 ·: 1: 18E~OB 1.24E-07 
S.39E-07 6.00E+OO .. NA : o:ooE+iio 5.:i!iE-67 

· s.11E-oi ··· a.ooE:+oo NA ··ro:ooE:+iiii 6.HE:~ot 
'.o:ooE+oo ·s.6oE-os , n>oE+az·-, 1.2oe:10 1:20E-fo 
: O.OOE+OO . 9.6i:JE-OS ' 1.36e+o2 - r 1:04E::rn 1:04E-1o 
' -- . .... -- i ... -·· - . ' .• --· -· --- -- ---1- - -------··-- . -- - -····· . 
. 1,14_1:.·0I ~ 2,f!1E-06 • 2,:J.~E.'!:O? _

1
· 5.4_3E:09. _!J9E:07. 

6.84E-16 I 4.76E-08 2.90E+OO 1.15E-12 1.15E-12 
. ·1.17E-12 ;·4.76E-06 1.58'E:.01·-- 6.2iE":12 ·a.ii4E-12 . - - . ···-· .1- -·--· ---· ··-------- -·--· ..... 

1.55E-06 1 0.00E+OO I NA O.OOE+OO 1.55E-06 
O.OOE+OO " 2.55E-iiii ! .. 2.36E+54-. 4.llsE:o1· -•l:ii!iE-ii7 . 
s.54E-of 1 o ooe+iia , _ NA · ---· ·o.ooe+oci 9.s4e.07 ·- --- . -· I . - .. - - I - -···-··- --·- -·---·--- ·---- ··-· 
O.O()E_+OO :.Q.QQE+OO I. _1 JgE_!03_ . - Q..OOE_+.Q() Q.,_O_()E_+_O() 
1.52E-06 i 0.00E+OO NA O.OOE+OO 1.52E-06 
f.7se:os : o.iioE+ao ·· - ··NA- -- ··- o.ooe+oo 1.tsE:oif 
1:29e:-::11 ':f97E:1f .... 839e+a4· ·2:78E:f1 :4:()7E:ff 
··---······l·-····-·-···-"····· .. ·- -·-- --··--- ··----···-

iJ~~~j~ I ~Jgt~~ J. 2~~~~93-·=: li~~!W {~j~:j~. 
1.14E-07 ' 2.81E-06 I 4.40E+02 1.03E-08 1.24E-07 . -··· ... -·: . - ·--· . . I . -· .. ·----·- ..... ·······-·- .... ·--··- .. 
i!-B.3E_:O_B. : _2.J.!!EO:CJEl.1 .. _4.4!!_E__!02 __ . _ _ll.()_1E_:Q~ .!l,6:!_~08 
8.13E-07 . O.OOE+OO ; NA O.OOE+OO 8.13E-07 
-- -·- ... I ... - .... ··I··-··---··-·--·- .. ·-·-·-- -·--··· .... 
9.9~E_:1_3 , 3.!'j1j0-06 · .. JJ.1E_+Oj ·- §.OOE:1() -~~OJE:10 
O.OOE+OO 9.60E-08 9.92E-02 7.94E-14 7.94E-14 
o.ooE:+oo . 9.60E-OB 2.32e+62-·- f.86E~fo 1:86E-fo . 
9.:!iE-07 . 6.00E+OO . NA O.OOE+bo ·9.27E-07 

~-------

--------- ----===· -~.· ··-· ·-===c--·~-- ·- •• ----------· 
. ------------~= ·-=:. - . . . 

-------- - --- -- -------=---------.. 
--- --
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Table A-2.4.2 Case 4. With PFS, Actual Program Factors: UMCDF RESIDENT 

SOIL INGESTION: Calculation of soil concentration due to deposition 

Soil mixing depth, Z
Soil bulk density, BD= 

Total deposition time period, Tc= 
Dry deposition velocity of vapor phase, Vdv= 

Substances of Potential Concern 

Antimony 
Arsenic 
Barium 

Beryllium 
bis (2-Ethylhexyl) Phthalate 

Cadmium 
Chromium 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di-n-octyl Phthalate 
GB 

HD/HT 
Lead 

Mercury 
Nickel 

Total PCBs 
Selenium 

Silver 
2,3,7,8-TCDD & Dioxin-Like SOPCs 

Thallium 
vx 

Di-n-butyl Phthalate 
Diethyl Phthalate 

·Manganese 
4-Methylphenol 

RDX 
2,4,6-Trinitrotoluene 

Vanadium 

1 cm 
1.5 g/cm3 
3.2 yrs 

3 cm/s 

Pdd Pwd 
(g/m2)/yr (g/m2)/yr 

1.47E-06 1.49E-07 
1.48E-06 1.50E-07 
1.86E-06 1.87E-07 
3.77E-07 3.74E-08 
8.56E-08 8.89E-09 
4.12E-07 4.09E-08 
4.67E-07 4.68E-08 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
8.69E-08 9.02E-09 
5.22E-16 5.38E-17 
1.35E-12 1.39E-13 
1.18E-06 1.21E-07 
O.OOE+OO O.OOE+OO 
7.29E-07 7.36E-08 
O.OOE+OO O.OOE+OO 
1.21E-06 1.24E-07 
1.35E-06 1.37E-07 
9.87E-12 1.01E-12 
2.63E-06 2.58E-07 
1.64E-12 1.69E-13 
8.69E-08 9.02E-09 
6.74E-08 6.90E-09 
6.21E-07 6.38E-08 
7.58E-13 7.86E-14 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
7.09E-07 7.0SE-08 

Vwd 
(g/m2)/yr 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.61E-08 
O.OOE+OO 
O.OOE+OO 
2.27E-09 
2.27E-09 
6.70E-08 
1.13E-09 
1.13E-07 
O.OOE+OO 
6.05E-08 

Sc = Soil concentration after total time period of deposition 

Os = Deposition term 

Pdd =Yearly dry deposition from particle phase 

Pwd =Yearly wet deposition from particle phase 
Vwd =Yearly wet deposition from vapor phase 
Ve =Vapor phase air concentration 

Ve Ds Sc 
(ug/m3) (1/yr) (mg/kg) 

O.OOE+OO 1.0BE-04 3.45E-04 
O.OOE+OO . 1.09E-04 

I !:~:~:~! O.OOE+OO ' 1.37E-04 
O.OOE+OO 2.76E-05 8.85E-05 
2.77E-06 1.85E-04 5.93E-04 

. O.OOE+OO 3.02E-05 9.67E-05 
O.OOE+OO 3.43E-05 1.10E-04 
9.60E-08 6.21E-06 1.99E-05 .. 
9.60E-08 6.21E-06 1.99E-05 
2.81 E-06 1.88E-04 6.02E-04 .. 
4.76E-08 3.0BE-06 9.85E-06 
4.76E-06 3.0BE-04 9.85E-04 . -
O.OOE+OO 8.70E-05 2.78E-04 -
2.55E-06 1.65E-04 5.27E-04 

O.OOE+OO · 0.00E+OO 5.35E-05 1.71E-04 
0.00E+OO : O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 8.90E-05 2.85E-04 
O.OOE+OO : O.OOE+OO 9.90E-05 3.17E-04 
9.47E-13 : 3.97E-11 . 3.29E-09 

. 
1.05E-08 

; -· - . - . 
1.59E-16 6.73E-15 1.92E-04 6.16E-04 ... 
1.13E-09 4.76E-08 3.0BE-06 9.85E-06 
6.70E-08 2.81 E-06 1.88E-04 6.02E-04 
5.13E-08 2.15E-06 1.44E-04 4.61E-04 
O.OOE+OO O.OOE+OO 4.56E-05 1.46E-04 
8.38E-08 3.51 E-06 2.27E-04 7.27E-04 
2.27E-09 9.60E-08 6.21E-06 1.99E-05 
2.27E-09 9.60E-08 6.21E-06 1.99E-05 
O.OOE+OO O.OOE+OO 5.20E-05 1.GGE-04 

-.._.: ... ;." . . - --
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Table A-2.4.1 Case 4. With PFS, Actual Program Factors: UMCDF RESIDENT 
CONCENTRATIONS AND DEPOSITIONS: Calculated deposiUons and concentrations for Indirect exposure pathways 

Substances of Potentlal Concern ParUculate Dry Particulate Wet Vapor Vapor Toxicity 2,3,7 ,8-TCDD 2,3,7 ,8-TCDD 
Deposition Deposlllon Wet Deposition Concentrallon Equlvalency Toxicity Equlvalents Toxicity Equivalents 

Pdd Pwd Vwd Ve Factor Parllculate, Cone. Dry Deposition 
(a/m2Vvr (alm2)/vr la/m2ilvr lualm3) lua/m31 (ntffi21 

Tetra COD 9.24E-13 9.SOE-14 2.16E-13 9.0SE-12 1.000 9.24E-13 9.SOE-14 

Penta COD 7.60E-12 7.81E-13 5.10E-13 2.14E-11 0.500 3.BOE-12 3.91E·13 
HexaCOO 9.SSE-12 9.82E·13 1.37E·13 5.76E-12 0.100 9.55E·13 9.82E-14 
Heota COO 1.01E-11 1.03E-12 3.92E-14 1.65E-12 0.010 1.01E-13 1.03E-14 
Octa coo 2.0SE-11 2.11E-12 7.BSE-16 3.29E-14 0.001 2.05E-14 2.11E-15 
Tetra CDF 5.95E·13 6.12E·14 2.79E-13 1.17E-11 Q\00 5.SSE-14 6.12E-15 
Penta CDF 5.95E-12 6.12E·13 B.24E-13 3.46E-11 0.500 2.SBE-12 3~06E·l3 

HexaCDF 9.14E-12 9.40E·13 2.16E-13 9.0SE-12 0.100 9.14E-13 9.40E-14 
Heota COF 9.B6E-12 1.0lE-12 7.BSE-14 3.29E-12 0.010 9.86E-14 1.01E·14 
Octa CDF 2.0SE-11 2.11 E-12 7.BSE-15 3.29E-13 0.001 2.05E·t4 2.11E-15 

Total= 9.87E·12 1.0lE-12 
Anlimonv 1.47E·06 1.49E-07 0.00E+OO O.OOE+OO 
Arsenic 1.46E·06 1.SOE-07 O.OOE+OO O.OOE+OO 
Barium 1.86E·06 1.87E·07 O.OOE+OO O.OOE+OO 

BeNllium 3. 77E·07 3.74E-OB O.OOE+OO O.OOE+OO 
bis (2-Ethvlhexvl Phthalate 8.56E-08 8.BSE-09 6.61E-08 2.77E·06 

Cadmium 4.12E-07 4.0SE-08 O.OOE+OO O.OOE+OO 
Chromium 4.67E·07 4.eeE-oa O.OOE+OO O.OOE+OO 

2,4-Dini\rotoluene O.OOE+OO O.OOE+OO 2.27E-D9 9.60E·OB 
2,6-Dinitroto1uene O.OOE+OO O.OOE+OO 2.27E·09 9.BOE-08 

Dl-n-octvl Phthalate 8.69E-08 9.02E-09 6.70E-08 2.81E·06 

GB 5.22E-16 5.36E-17 t.13E-09 4.76E-08 

HO/HT t.35E-12 1.39E-13 1.13E-07 4.76E-06 

Lead 1.18E-06 1.21E-07 0.00E+OO O.OOE+OO 

Mercurv O.OOE+OO' O.OOE+OO 6.0SE-08 2.SSE-06 

Nickel 7.29E-07 7.36E-08 O.OOE+OO O.OOE+OO 

Total PCBs O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Selenium 1.21E-06 1.24E-07 O.OOE+OO O.OOE+OO 

Silver 1.35E-06 1.37E-07 O.OOE+OO O.OOE+OO 
2.3.7,8-TCDD &. Dioxin-Like SOPCs 9.87E-12 1.01E-12 9.47E·13 3.97E·11 

Thallium 2.63E-06 2.58E-07 1.59E-16 6.73E-15 

vx 1.64E-12 1.69E·13 1.13E-09 4.76E-08 COD =Chlorinated dlbenzo-p-dloxln-
Di-n-butyl Phlhalale 8.69E-08 9.02E-09 6.70E-08 2.81E-06 CDF = Chlorinated dlbenzo-p-luran 

Oieth11I Phthalate 6.74E-08 6.SOE-09 5.13E-08 2.15E-06 · 

Manaanese 6.21E-07 6.38E-08 O.OOE+OO O.OOE+OO 
4-Methvlohenol 7.58E-13 7.86E-14 8.38E-OB 3.51E-06 

ROX 0.00E+OO O.OOE+OO 2.27E-09 9.BOE-08 
2.4 .6-T rinitrototuene O.OOE+OO O.OOE+OO 2.27E-09 9.60E-08 

Vanadium 7.09E-07 7.0SE-08 O.OOE+OO O.OOE+OO 

-- .. _ - .:___-~--=-------== 

2,3,7,8-TCDD 2,3,7,8-TCDD 
Toxicity Equivalents Toxicity Equivalents 

Wet Deposition Vapor Cone. 
ta/m21 iualm3l 

2.16E-13 9.0SE-12 
2.55E-13 1.07E-11 
1.37E-14 5.76E-13 
3.92E-16 1.65E·14 
7.85E-19 3.29E-17 
2.79E-14 1.17E-12 
4.12E-13 1.73E-11 
2.16E·14 9.05E-13 
7.BSE-16 3.29E-14 
7.85E-18 3.29E-16 
9.47E-13 3.97E·t1 

--==, 



Table A-2.3.29 Case 3. With PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 

Risk Hl·Liver Hl·Neuro HQ Risk·lnh. Hl-lnh. 
UMCDF UMCOF UMCOF UMCOF UMCOF 

Indirect Inhalation 
Ant1monv 7.88E-07 Tetra COO 2.56E·11 
Arsenic 3.B7E-09 2.00E-05 Penta COO 6.42E·11 
Barium 2.1se-oa Hexa COO 1.29E·11 

Bervl!lum 1.64E·09 1,78E-07 Hema COO t.29E·12 
bis 12-Ethvlhe Phthalate 2.CXlE-11 1.76E-07 1.69E·07 Octa COO 2.58E·13 

Cac!mium 3,35E-o6 Te1raCOF 2.55E·i2 
Chromium 4.35E-07 PentaCDF 6.41E·11 

2,4-0lnilrotoluene 1.44E·11 2.SBE-08 2.48E-08 He)(a CDF 1.29E·11 
2.&-0lnitrotoluene t.38E·11 4.93E.OS 4.73E-08 H aCDF 1.29E·12 

Di-n-octvi Phthalate 1.81E-07 1.74E-07 OctaCOF 2.58E·13 
GB 3. t 1E-07 2.98E-07 :.>37S.TCOOT 2.40E·10 

HO/HT 9.53E-09 Antlmonv 
Lead Arsenic 4.64E~ 

Mercurv 2.64E-02 2.53E-02 Barium 2.05E-OS 
Nickel 3.52E-07 Bervillum 2.49E·10 

Total PCBs Boron 4.74E-07 
Selenium 1.46E-07 Cadmium 2.08E·10 

Silver 4.ne-oa Chromium 1.40E-09 
2,3,7,8-TCDO & Others 2.84E·07 Co""' Thallium 3.79E·04 3.64E·04 ' vx 1, 12E-06 1.07E-06 Lead 

Di-n·bul"' Phthalate 2.41E-05 Manaanese 5.44E·05 
Dlethvl Phthalate 4.00E·OS Mercurv 7.82E·06 

Manoanese 7.11E-08 6.81E·08 Nickel 4.54E·11 
4-Meth fohenol 4.09E-07 3.92E·07 Phosnhorus 

ROX 2.10E·12 1.49E·08 Selenium 
2,4,6-Trinitroto!uene 3.18E·12 5, 16E-07 4.95E·07 Silver 

Vanadlum 2.0SE·06 Thal!lum 
Tlo 

Vanadium 
ZJoo 

Acetone 
Benzene 2.79E·13 

Bromodichloromethamt 
Bromolorm 1.67E·14 
2-Butanooe 6.19E·10 

Carbon Oisulfltle 6. 19E·08 
Carbon T atrachlO<ide 2.29E·13 

ChloroOenzene 1.63E·08 
Chloroform 3.51E·13 

Chloromethane 2.73E·14 
D1bromochloromethane 

1, 1-0lchloroelhane 6.53E·11 
1 2·Cichtoro r • 2.49E·08 

cis-1,3-Dich!orocr e 5.63E·13 1.63E-08 
trans-1,3-0ichlor • 5.63E·13 1.66E-08 

EthVibanzllf1e 3.26E·10 
2-Hexanone 

Meth111ene Chloride 7.3E!E·15 1.09E-10 
4-Meth111·2· ·-· Stvrene 1.09E·10 

11.2,2·Tetrach!oroethane 8.66E·13 
T etrachloroelhllf1e 

Toluene 8.61E·10 
1, 1, l· Trichloroethane 

Vin111 Acetate 1.16E·09 
Vin111 Chloride 2.89E.·12 

Xvienes 
Benzoic Acid 

Benz I Alcohol 
Ole!h Phthalate 

Oimeth Phthalate 
01-n-but Phtha!ate 
Oi-n-oct Phthalate 

bis/2-Ethvlhe ·Phthalate 

2·Meth~ henol 
3-Melh ~enol 
4-Meth enol 

N thalene 
GB 8.90E-06 

HO/HT 3.35E·10 2.66E--05 
vx 8.90E-06 

Chlorine 

iChloride 1.72E·03 
Hvn Fluoride 

Nl lvcerine 
PCB 

Particulates 
2.4-0lnitrotoluene 
2.5-Dlnitrotoluerie 

2.4 6-Trinitrotoluene 

ROX 
HMX 

Total 2.00E-07 3.BOE--04 2.64E-02 7.13E-09 1.83E--03 

Grand Total 3E-07 0.00038 0.0264 7E--09 0.002 
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Table A-2.3.28 Case 3. With PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 
DIRECT INHALATION EXPOSURES: 

ExPOsure pa1ameler 

Inhalation rale, 1H m3/hr 

··~'"'' Ii soo aw k 
Eimosure time 

Ex ure 1r<RJuencv. r 
'wareinooenic avera inn ~me, LT da 

Noncancer averaalno time LT davi 1 

Sub~UancH ol Potential Conetirn 

Tetra COD 
Penta coo 
Hexa DD 
Hecta COD 
Octa COO 
Tetra COF 
Penta i.;Qf 

Hexa CO 
Henta COF 
Octa CDF 

2,J,7,8-TCOO TEO 
Antlmonv 
Arsenic 
Barium 

Bel\lllum 
Soron 

Cadmium 
Chromium 

Cobal! 
c ' Lead 

"' anese 
Mercuiv 
Nickel 

Phosonorus 
Selenium 

Sliver 
Thallium 

Tio 
Vanadium 

"~ 
Acetone 
Benzene 

BromodichlOfom&lhane 
Bromotorm 
2·Butanone 

Carbon Oisul!ide 
Cartlon Tetrachloride 

Chlorobenzene 
Chlo101orm 

o; "' 
" • cs-t,3-0ichlo1 "' traru;-1.J-OichlOI ' "" Elh•"benzene 

2-Hexanone 
Melhv•ene r.htoride 

4-Melh \-2-oentanone 
S""ene 

1 t,2 2-Tetrachloroethane 
Tetrachlo<oelhene 

1oluene 
1,1, 1·Trichloroethane 

Vin"' Acetate 
Vin l Chloride 

X1lenes 
Benzoic Ac\d 

eem;ul Alcohol 
OielhVl Ph1halate 

Dimeth I Phthalate 
Oi·n-bUM Phthalale 
Oi-n-ocr.. I Phthalate 

bis 2·Ethvlhe ·Phthalate 
2-Meth Vlnhenol 
,....~ lohenol 
4·Melh h:in11nol 

Na"h1halene 
GB 

HO/HT 
vx 

Chlonne 
Hvdrooen Chloride 
Hvdr,,..,en Fluoride 

Nllloolvcerine 
PCB 

Part!Culate 
2,4·0ll'lilro1oluene 
2.6·0in1trotoluene 

2,4,6-Tnrntrotoiuene 
ROX 
HMX 

Exnosure Sce11.11rio 
&Jbllolaf><• Subal11.nee •oo• 

Form•• Flot1or AHl<MMI 

a.a a.a a.a 
32 3.2 3..2 
70 7a 7a 

24 
350 

2555a 
1168 

RHpitHlle C...-lnh,lntob ......... 
'~"'"' Flo.he<-Um.tllla Rlwt "" .. __ ,, 

rm·"'- ... vi rnerm-~ ... 
t.76E·11 2.20J;:·16 1.16E+05 
6.84E·11 1.11~·15 5,BQi,+04 
8.87E·ll i.11i.-1s 1,16E+04 
8.86E·11 1.11E·15 t.16E+03 
1.7BE·10 2.23E·15 t,16E+02 
1.75E·t1 2.20E-16 1.16E+04 
!!.82E-11 1.lOE-15 5.BOE+04 
a.87E-11 1.11E-15 1.16E+04 
8.86E·11 1,11E·15 1.16E+03 
1.78E·10 2.23E·15 1.16E+02 
1.2ee-10 1.60E-15 1.SOE+OS 
8.SSE-06 1.07t-10 
7.42£-06 9.29E·11 5.00t+01 
1.09E-05 1.36t-10 
2,37E-Q6 2.97E-11 8.40E+OO 
1.ooe-os 1.26c-10 
2.64E-06 3.30E·11 6.30E+OO 
2.73E-OO 3.42t:•11 4.10E+01 
4.29E-06 5.38E·11 
4.66E-06 5.84E-11 
5.BOE-00 7.26t:·11 
2.78E 3.48co·11 
.... 46E-06 3.08t·11 
4.31E-06 S.40E·l1 8.40E-01 
1.00E-05 1.26c.·10 
5.90E 7.:19E·11 
7.09E-06 9.88E-11 
1.61E-05 2.02E·10 
7.80E-06 9.nco-11 
4.25E-OO 5.32t·11 
5.90E 7.39co•l1 
4.49E-07 S.62E·12 
7.70E-07 9.64"'·12 2.90E-02 
3.46E-07 4.33E·12 
3.461"-07 4,33E•12 3.SSc-03 
6.SSE-07 8.21c·12 
o::.SSE-07 8.21E·12 
3.46E-07 4XIE·12 5.30E-02 
3.46E·07 4.33E·12 
3.46E-07 4.33 ·12 8.10E-02 
3.46E-07 4,33E-12 6.JOE-03 
'1.46E-07 4.3.3 12 
3.46E-07 4.3.3 ·12 
3.46E-07 4.3.3 .,, 
3.46c-07 4.3.3 ·12 1.30E-01 
3.46E-07 4.3.3 .,, 1.-'mE-01 
'1,46E-07 4.33E·12 
3.48£-07 4.33c-12 
3.46E-07 4,33E·12 1.70E-03 
3.46E-07 4.~c.·12 

3.46E-07 4.33E·12 
3.46E-07 4.33 ·12 2.we-01 
3.~6E-07 4.33E·12 
J.46E-07 4.33E-12 
4,49E-07 5.62i:.-12 
2.42E-07 3.03E-12 
7.70E-07 9.64E·12 3.00E-01 
3.46E-07 4.33E-12 
3.18E-06 3.99co·11 
2.BJE-06 3.SSE-11 
2.56E-o6 3.21E-11 
2.56E-06 3.21 E·11 
2.84E 3.56.,·11 
2.84E-06 J.56c-11 
2.nE-06 3.47E-11 
2.BJE-00 3.55E-11 
2.76E-06 3.45E·11 
2.83E 3.55c·11 
2.55 3.20t-11 
2.a2e-oe 3.53i:.-13 
2.82E-06 3.53E·11 9.SOE+OO 
2.82c-08 3.53co·\3 
4.90E 6.13E-C8 
3.64E-02 4.55E-07 
2.62E-02 3.28E-07 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
8.81E 1.10E-Q7 
1.27E-07 1.60E-12 
1.27E·07 t.SOE-12 
1.27E-07 - 1.SOE-12 
\.27E-07 1.60E·12 
1.27E-07 1.60F:.t2 
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Clllld 
Ruldent 

02 
32 
15 

-· '"' Fl""'°"-llnm.11\11 RI-
2.56E•11 
6.42E-11 
1.29E·11 
1.29E•12 
2.5BE·13 
2.55E·12 
6.41E·11 
1.29E•11 
1.29E•12 
2.58E·13 
2.40E·10 

4.64E--09 

2.49E·10 

2.08E·10 
1.40E-09 

4.54E·11 

2.79E·13 

1.67E·•4 

2.29E·13 

3.S1E·13 
2.73E·14 

S.63c·13 
5.63E·13 

7.36co·15 

8.66E·13 

2.89E-12 

3.35E·10 

7E-09 

CSF • cane., sq,. FKlor 

RID" Rtf•"""" OoH 

' I "' HaPl'll lnd<o• 

........ ...... 
~· 

...... 
'• .. FlaMr-Um.illlil Alwf 

1.45E-03 2 05E-OS 

5.BOE-03 4,74E-Or 

1.4U!!-05 M<E 
8.60E-05 7.82E.-Q6 

2.eoe-01 6.19E·10 
2.90E-03 6.19E-08 

5.BOE-03 1.63E-08 

1.45E+OO 8.53E·11 
3.801"'-03 2.49E-08 
5.80£-03 1.63E-08 
5.70E-03 1.66E-Q8 
2.eoe-01 3.26E·10 

8.70E-01 1.09E·10 
2.JOE-01 4.t2E·10 
a.70E-01 1.09E·10 

1.1oe-01 8.61E·10 

5.70E-02 1.16E-o9 

J:l,67E-07 .... 
2.90E-05 2.66E-05 
e.67E-07 8.90E-06 

s.aoe-oo 1.nE-03 

Total Hla 0.002 

CDD•Chlorinl1odd~k1Kin 
COF • Chlorlno.tod di~.., 

,: 
! 

! 
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Table A-2.3.27 Case 3. With PFS, HHRA Protocol: UMATILLA RIVER SUBSISTENCE FISHER 
INDIRECT.EXPOSURES Calculation of hazard quotients, and hazard Indices 

Consumption rate of soil. CR(soilJ"" 
Fraction of.soil impacted, F(soil)= 

Consumption rate of abv grd veg, CR(ag)= 
Fraction of abv grd veg impacted, F{ag)= 

Consumption rate of root veg, CR(bg)= 
Fraction of root veg impacted, F(bg)= 

Consumption rate of fish, CR(fish)= 
Fraction of fish impacted, F(fish)= 

Body weight, BW= 

0.0001 kg/day 
1 unitless 

0.024 kg/day 
0.25 unitless 

0.0063 kg/day 
0.25 unitless 

0.140 kg/day 
1 unilless 

70 kg 

Sub-stances of Potential Concern Sc 
(mg/kg) 

Antimony 1.10E-04 
Arsenic 9.51E-05 
Barium 1.40E-04 

Beryllium 3.0SE-05 
bis (2-Elhylhexyl} Phthalate 4.B2E-04 

Cadmium 3.44E-05 
Chromium 3.54E-05 

2.4-Dinitrotoluene 2.75E-05 
2,6-Dinitrotoluene 2.75E-05 

01-n-octyl Phthalale 4.95E-04 
GB 6.06E-06 

HD/HT 6.06E-04 
Lead 7.41 E-05 

M~rcury 5. 30E-04 
Nickel s.56E-05 

Total PCBs O.OOE+OO 
Selenium 7 .52E-05 

Silver 1.01E-04 
2,3,7,8-TCOO & Dioxin-like SOPCs 1.02E-OB 

Th?-1.!iu~ 2.11 E-04 
VX 6.06E-06 

Di-n-butyl P~t~~late 4.95~-04 

Diet!iyl Phthal~te 4.47E-04 
_ Mai:igan.~se 3.53E-05 

4-Meµiylphenol 6.1 OE-04 
ROX '.?.75E-05 

2.~.6-Trinitrotoluene 2.75E-05 
Vanadium 5.53E-05 

1.10E-08 3.24E-07 
9.51E-09. 2.81E-07 
1.40E-08 6.12E-07 
3.0BE-09. 1 35E-07 
4.82E-08. 4.01E-08 
3.44E-09. 1.SOE-07 
3.54~..09 . 1 54E-07 
2.75E-~9. 1.59E-10 
2.75E-09. 1.38E-10 
4.95E-08 . 3.SOE-08 
6.06E-10. 6.81E-13 
6.06E-08. 4.07E-12 
7.41E-09. 3.24E-07 
5.30E-08; 4.71E-07 
5.56E-09; ~-.43!=--07 
O.OOE+O~-- O.OOE+OO 
7.52E-O~ ! 2.22E-07 
1.01E-08 i 4.42E-07 
1.02E-12, 3.42E-11 
2. ~ 1 E~OS ; 9.20E-07 
6.06E-10; 5_.31E-10 
4.95E-08: 3.~9E-08 
4.47E-08, 3.65E-~8 
~.53E-09. 1.54!=--07 
6.10E-08: 4.04E-10 

' 2.75E-09; 1.0SE-13 
2.75E-09. 2.46E-10 
5.5JE-09 2.41E-07 

l{tot) ::c Total daily Intake of substance 
Sc= Soll concentration after total lime period of deposition 
l(soil) = Daily Intake of substance from soil 
Pd + Pv = Concentration In plant 
l(ag) =Dally Intake of substance from above ground vegetables 
Pr(bg) =Concentration in below ground plant parts due to root uptake 

l(bg) = Dally Intake of substance from below ground vegetables 
C(fish) = Concentration In fish 
l(flsh)"' Dally Intake of substance from fish 
RfD = Reference dose 
HI = Hazard Index 

1.95E-09 . 8.25E-1 O 
1.68E-09. 1.31E-11 
3.67E-09 1.99E-12 
8.07E-10 3.30E-13 
2.41E-10. 2.75E-10 
8.99E-10. 3.44E-12 
9.26E-10. 4.42E-t2 
9.55E-13. 3.01E-OB 
B.28E-13. 3.49E-OB 
2.16E-10. 2.83E-10 
4.0BE-15. 8.81 E-08 
2.44E-14. 2.91E-07 
1.94E-09. NA 

2.82E-09 NA 

1.46E-09. 1.36E-12 
o.001;+0Q. o.ooE+.oo 
1.33E-09_ 1.75E-10 

~-~5.E;-09: 1.2_7E~08. 

2'.05E-13: 4.33E-13 
5.52E-09: 5.70E-13 
3.18E~12, 3.74E-O~ 

2.39E-10, 2.79E-05 
2.19E-10'. 2.79E-07 
9.25i;::-10. 7.66E-11 
2.43E-12; 1.07E-06 
6.32E-16. 2.10E-08 
1.48E-12, 5.55E-09 
1.45E-09 2.76E-11 

RID 

1.30E-12 7.18E-OB 1.01E-08 2.30E-08 4.00E-04 
2.07E-14 :_. 3.06E-9s ·4.28E-07 : 4.39.J;:-07 ..,~ 3_.0o,E-~_4 
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Staff Jennings Appeal 

Oral Remarks Before 
Environmental Quality Commission 

March 19, 1999 

May it please the Commission 

My name is Chris Reive and I am appearing on behalf Staff 
Jennings, Inc., which has appealed the Hearings Officer's award assessing 
Staff Jennings a civil penalty in the amount of $8,400. And, having read 
the Hearing's Officer's Order, the Department's briefs, and reread the 
Order - I must admit I remain confused. I am confused by the 
Department's approach in this case, and to the extent I thought I 
understood it when we filed our initial brief, it now appears I am wrong. 

Let me explain -

The Department's Notice of Assessment of Civil Penalty, located at 
Tab 4 in your materials, states on Page 1 that: 

"The Department imposes a civil penalty of $8,400 for Violation 1 in 
Section II above." 

Violation 1, on the same page, states: 

"On or about October 19, 1988 to at least February 19, 1997, 
Respondent caused pollution of waters of the state in violation of ORS 
4688.025(1 )(a) ... " 
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The penalty assessment expressly did not include any amount for, 
nor any allegation subject to proof or appeal of the penalty for, failing to 
initiate and complete the investigation or cleanup of a petroleum release 
from an underground storage tank. That alleged violation was identified as 
Violation 2 in Section II, and was not the subject of penalty assessment. 

Staff Jennings appealed the Hearings Officer's findings of violations, 
and the assessment of the penalty. We concede that ORS 4688.025 was 
inadvertently violated - in 1988, but we assert that the Department's 
statutory claim is now time barred because the act causing the claim was 
complete in 1989 and the penalty is thus inappropriate. We also assert 
that a finding of regulatory violation relating to alleged delays in the 
investigation and cleanup is not appropriate in this case because all 
conduct began before adoption of the alleged regulation, the investigation 
and remediation begun in 1988 was done in accord with the regulations in 
effect at the time, and no notice was ever given to Staff Jennings that 
different regulations would be applied. However, the penalty amount is our 
key concern here, and I will rely on the briefs as to the regulatory issues 
because no penalty is at issue for that claim. 

The Department has responded to our appeal by ignoring the action 
it took when it assessed the civil penalty. The Department's Notice clearly 
and at least procedurally appropriately differentiated between spilling or 
releasing and cleaning up contamination. In its brief, however, the 
Department has read into ORS 4688.025 language which is not there to 
conform to its proof. This is not appropriate, and should result in the 
penalty assessment being reversed. 

ORS 4688.025(1 )(a), as alleged by the Department in its Notice, 
prohibits someone from 'causing pollution of waters of the state'. The 
Department asserted in support of that allegation that: 

"Respondent caused pollution by allowing a continuous discharge of 
petroleum, from an underground storage tank spill or release, to enter the 
Willamette River, waters of the State ... " NOV 

2 



But, what the Department believes it proved at the hearing is 
described in its brief at Page 3: 

"When Staff Jennings did not make active progress toward installing 
a remedial system or installing groundwater monitoring wells, the 
Department issued a Notice of Noncompliance on November 7, 1996, 
which resulted in a Notice of Civil Penalty Assessment and Remedial 
Action Order, issued March 7, 1999." 

The Department goes on to say at Page 5: 

"Fundamentally, Staff Jennings had a duty to install a remedial 
system capable of preventing the ongoing discharge of petroleum into the 
Willamette River." 

That is the crux of this case - and the confusion now before this 
Commission. The Department wants this Commission to assess a civil 
penalty for causing pollution - without evidence of a new cause or release, 
based on the claim that a regulated entity isn't moving fast enough for 
them. 

The regulation requiring investigation, remedial action, and reporting 
to DEQ does not cite ORS 4688.025 as statutory authority and is not at 
issue in this penalty! But, the Department - after recognizing this 
distinction in its Notice - now ignores that fact. 

The Facts are undisputed here - a leak occurred from an 
underground storage tank and was discovered in 1988. The leak was 
repaired almost immediately, and the tank itself was decommissioned by 
removal in 1994. There is no evidence in the record or anywhere else of 
additional leaks or releases from this or any other UST or any other 
source. Petroleum remains in the soil and the groundwater adjacent to the 
Willamette River, and remediation and investigation is ongoing. 
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Again, all petroleum that remains at the site got there on or before 
1988. At that time it was either in the groundwater, which is water of the 
State, or in the ground threatening to be released. It is either one or the 
other - there is nothing in between, and both circumstances are expressly 
addressed in ORS 4688.025. 

In other words, and in the words of ORS 4688.025 - All of the 
conduct giving rise to a cause of action under that statute occurred in 1988 
or before. Pollution of water was either caused, or waste (in this case 
petroleum) was placed in a location where it threatened to escape to water 
in 1988. 

There is no requirement under that statute, either express or implied, 
for any other element of proof. The violation was complete, and was not 
enhanced or renewed by any other action since all of the contaminant at 
issue in this case was there and fully accounted for under the statute in 
1988. The petroleum in the soil, of which the Department now complains, 
was as much a subject of that statute as anything in the water in 1988. 

And so, the Department's proof that an investigation and remediation 
did not progress at what it deemed to be a reasonable pace - although that 
opinion varied from time to time - is not proof of a violation of ORS 
4688.025. There was no offer of proof of migration of contaminant from 
soil into groundwater at any specific time. There was no attempt to confirm 
recent movement of petroleum into soil - that was assumed. Indeed, that 
specific concern was not on the Department's mind when it issued the 
penalty, as evidenced by the quotes I have excerpted from its brief. 
Moreover, even if the Department had proved such movement of the 
petroleum, it could not have given rise to a new claim under the statute. 
All such claims were complete in 1988. 

Now more than 10 years after all events occurred that gave rise to a 
claim in this case - the Department wants to assess civil penalty. Staff 
Jennings asserts that such action on these legal grounds at this late date 
is inappropriate under any analysis. And, in any event, the action is time 
barred under every statute of limitation you could name as reasonably 
applicable. We have cited you to several such statutes in our brief. 
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The Department asserts that such statues of limitaion do not apply to 
it, and cite in support of that contention ORS 12.250 and a 1988 case (City 
of Medford) for the proposition that : "statutes of limitation do not apply 
against government bodies unless they are included expressly or by 
necessary implication is still in force". Yet, as we have briefed, the 
Department has ignored the language of the City of Medford case that 
expressly declares that the statutes of limitations of ORS 12.100, 12.110, 
and 12.130 all apply to the government. 

In particular, ORS 12.110(2) applies to: 

actions 'upon a statute for a forfeiture or for penalties to the 
state or county' and they 'shall be commenced within two years'. 

Any claim by the Qepartment in this case was complete and could 
have been asserted in 1988. There has been no new act, no new 
circumstance, and no new violation of ORS 4688.025 since that date. In 
fact, the Department's Notice expressly cites back to events in 1988 
according to its terms. This claim - which is the only claim giving rise to a 
civil penalty - is time barred. We respectfully submit that the Order 
assessing the penalty should be reversed. 
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State of Oregon 

Department of Environmental Quality Memorandum 

Date: February 24, 1999 

To: Environmental Quality Crission lf /,., ~ / 
From: 

Subject: 

Langdon Marsh, DirecJ~ )flllt/Y( 
Agenda Item G, Appeal oQ~ng .Officer's Findings of Fact, Conclusions of 
Law and Final Order in the Matter of Staff Jennings, Case No. UT-NWR-96-
274A, EQC Meeting: March 19, 1999 

Statement of Purpose 

Staff Jennings Inc. (hereinafter "Staff Jennings") appealed from the Hearing Officer's Findings 
of Fact and Conclusions of Law, dated March 18, 1998. In that order, the hearing officer found 
that Staff Jennings violated ORS 468B.025 and OAR 340-122-242 and was liable for a civil 
penalty in the amount of $8,400. 

Background 

The Findings of Fact made by the hearing officer are summarized as follows: 
Staff Jennings owns a marina located on the west bank of the Willamette River. In 1988, there 
were two underground storage tanks located on the property. On or about October 18, 1988, an 
unknown quantity of petroleum discharged from the underground storage tanks. Cleanup 
operations were undertaken and the spill was reported to the Department on October 19, 1988. 

Staff Jennings had the underground storage tanks inspected, tested and repaired, along with 
hiring a consultant to make recommendations to address the problem. A report was issued on 
April 3, 1989 and contained a remediation plan. Based on contacts with the Department over the 
next several years, Staff Jennings was under the opinion that the remediation was not a high 
priority, thus they did not move forward with the remediation plan. 

In October 1994, the underground storage tanks were decommissioned and soil samples were 
conducted. Contamination was detected beyond the confines of the excavation site. In 
December 1994, the Department asked Staff Jennings to submit a schedule for implementation of 
a groundwater investigation. At this time, a Department inspector indicated that Staff Jennings 
needed to install a remediation system prior to October 1996. 

When the remediation system was not installed by November 1996, a Notice of Noncompliance 
was issued. On March 7, 1997, a Notice of Assessment of Civil Penalty was issued which 
assessed a civil penalty in the amount of $8,400. 
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Agenda Item G, Appeal of Hearing Officer's Findings of Fact, Conclusions of Law and Final 
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On March 24, 1997, Staff Jennings appealed the Notice and requested a hearing. A hearing was 
held on December 3, 1997. 

The hearing officer held that Staff Jennings (1) caused pollution of waters of the state and (2) 
failed to complete the investigation and cleanup of a petroleum release for an underground 
storage tank. Staff Jennings argued that no penalty should be imposed since the Department did 
not convey a sense of urgency to the remediation. The hearing officer held that, while in the 
early years following the release this was true, in 1995, the Department informed Staff Jennings 
that implementation of the remediation plan needed to be completed. As of the date of the 
Assessment of Civil Penalty, Staff Jennings had not done so. 

On April 17, 1998, Staff Jennings filed a timely appeal of the Hearing Officer's Findings of Fact, 
Conclusions of Law and Final Order. Staff Jennings filed the following exceptions to the Order: 
(1) The assessment of civil penalty is barred by the statute of limitations since the release 

occurred in 1988. 
(2) OAR 340-122-242 does not apply to the allegations in this matter because that regulation was 

not in effect at the time of the release in 1988. 
(3) Staff Jennings did not fail to initiate and complete the investigation and cleanup of the spill 

tmder the applicable regulations at the time of the release since: 
(a) Staff Jennings 'initiated' an investigation by hiring a consulting firm and 
(b) 'completed' as much of the response as it could pending the Departmental 
determination of a cleanup standard and a schedule for cleanup. 

The Department responded that the statute of limitations does not apply since the civil penalty 
and remedial order statutory authority contains no reference to a statute of limitations. 
Furthermore even ifthe statute oflimitations did apply, the civil penalty assessment is not barred 
since the violation was ongoing and not limited to the initial release in 1988. Staff Jennings 
regulatory duty is not limited to the regulations in effect at the time of the 1988 release since (1) 
the pollution to the waters of the state was ongoing, (2) Staff Jennings knew that OAR 340-122-
242 applied to the site since at least 1994, (3) Staff Jennings !mew the cleanup standard to be 
applied since OAR 340-122-242 sets specific numeric groundwater cleanup standards and (4) 
Staff Jennings failed to initiate and complete the specific activities the Department required 
under OAR 340-122-242. 

Authority of the Commission with Respect to the Issue 

The Commission has the authority to hear this appeal under OAR 340-11-132. 
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Alternatives 
The Commission can: 
(1) Reverse the Hearing Order Regarding Violation and Assessment of Civil Penalty as 

requested by Staff Jennings; 
(2) Uphold the Hearing Order; or 
(3) Remand the matter to the hearing officer for more proceedings as determined necessary by 
the Commission. 

Attachments 
A. Letter from Susan Greco, dated January 8, 1999 
B. Staff Jennings Response 
C. Letter from Carol Whipple, dated November 24, 1998 
D. Letter from Susan Greco, dated November 2, 1998 
E. Letter from Christopher Rich, dated November 2, 1998 
F. Department's Reply to Appellant's Brief 
G. Letter from Carol Whipple, dated September 28, 1998 
H. Letter from Susan Greco, dated September 1, 1998 
I. Staff Jennings Brief 
J. Letter from Carol Whipple, dated July 9, 1998 
K. Letter from Carol Whipple, dated June 16, 1998 
L. Letter from Susan Greco, dated April 29, 1998 
M. Staff Jennings Notice of Appeal, dated April 17, 1998 
N. Hearing Order Regarding Violations and Assessment of Civil Penalty and Final Order and 
Judgment, dated March 18, 1998 
0. Exhibits from Hearing of December 3, 1997, (numbered 1-20) 

I. Notice of Hearing 
2. Letter from Donald B. Bowerman, dated July 30, 1997 
3. Answer to Notice of Civil Penalty, Request for Contested Case Hearing and Request 

for Informal Discussion, dated March 24, 1997 
4. Notice of Assessment of Civil Penalty, dated March 7, 1997 
5. Petroleum Release Incident Form, dated October 19, 1988 
6. Map 
7. Report of Findings/Preliminary Field Investigation, dated March 27, 1989 
8. Map 
9. Remediation Design, dated January 3, 1990 
10. Letter from James M. Doesburg, Golder Associates Inc., dated April 4, 1990 
11. Telephone Use Report, dated February 9, 1993 
12. Telephone Use Report, dated October 11, 1993 
13. Limited Subsurface Soil and Groundwater Investigation, dated March 31, 1994 
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14. Letter from Rick Silverman, dated April 5, 1994 
15. Letter from Jeff Jennings, dated May 27, 1994 
16. Underground Storage Tank Decommissioning, dated December 13, 1994 
17. Letter from Rick Silverman, dated December 21, 1994 
18. NWR UST Field Inspection Report, dated November 21, 1995 
19. Notice ofNoncompliance, dated November 7, 1996 
20. Focused Soil and Groundwater Investigation, dated May 7, 1996 

Reference Documents (available upon reguest) 

OAR Chapter 340, Division 11, 12, and 122; Chapter ORS 468 and 468B 

Report Prepared By: Susan M. Greco 
Phone: (503) 229-5213 
Date Prepared: February 24, 1999 



regon 
John A. Kitzhaber, M.D., Governor 

Department of Environmental Quality 
. 811 SW Sixth Avenue 

Portland, OR 97204-1390 
(503) 229-5696 

TDD (503) 229-6993 

Via Certified Mail 

Christopher L. Reive 
Bogle & Gates 
200 S.W. Market Street, Suite 600 
Portland OR 97201-5793 

Chris Rich 

January 8, 1999 

Department of Environmental Quality 
2020 S.W. 4'h Avenue 
Portland OR 97201 

RE: Staff Jennings, Inc. 
Case No. UT-NWR-96-274A 

The appeal in the above referenced matter has been set for the regularly scheduled Environmental 
Quality Commission meeting on Friday, March 19, 1999. The meeting will convene at 9:00 a.m. 
and this matter will be heard in the .regular course of the meeting. The meeting will be held at 
the Department's headquarters at 811 S.W. 6th Avenue, Room 3A, Portland, Oregon. As soon as 
the agenda and record is available, I will forward the same to you. 

If you should have any questions or should need special accommodations, please feel free to call 
me at (503) 229-5213 or (800) 452-4011 ex. 5213 within the state of Oregon. 

/()~~ .tl~ ~~.Gr~;tJ 
Rules Coordin:i ·L:: 

DEQ-1 



BOGLE&GATES P.L.L.C. 
A Professional Limited Liability Company 

LAW OFFICES 

CHRISTOPHER L. REIVE 

200 S.W. Market Street 
Suite 600 
Portland, Oregon 97201-5793 

Direct Dial: 
Main Office: 
Facsimile: 
Internet Email: 

(503) 721-3653 
(503) 222-1515 
(503) 721-3666 
creive@bogle.com 

Anchorage 
Bellevue 
Seattle 
Tacoma 
Vancouver, B.C. 

73312/00001 

December 1, 1998 

Environmental Quality Commission 
811 S.W. Sixth Avenue 

VIA HAND DELIVERY 

· Portland, Oregon 97204 

Re: In the Matter of Department of Environmental Quality v. Sta.ff Jennings, Inc., Civil 
Penalty No. UT-NWR-98-274A 

Dear Sir/Madam: 

Enclosed for filing is an original and copy of APPELLANT STAFF JENNINGS, INC. 'S 
RESPONSE, Case No. UT NWR-98-274A in the above-referenced matter. 

Please call me if you have any questions. 

) 

CR2/48sm6 
Enclosures 

cc: (w/ Encl.) 

Very truly yours, 

BOGLE & GATES P.L.L.C. 

Susan Greco, Rules Coordinator, DEQ (via Hand Delivery) 
Christopher W. Rich, Enforcement Section, DEQ (via Hand Delivery) 
Jeff Jennings, Staff Jennings Boating Centers (via Regular Mail) 

';,--:1 ,,...,., 
' '' 

= 

/!fl-~Jt// 2b lrtltf e!6 
48\SM6\C:\MY DOCUMENTS\REIVE, CHRISTOPHER L\73312100001\LTR 02 OREGON ENVIRONMENTAL QUALITY COMMISSIQN,.STAFF JENNINGS, INC.DOC u 
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE STATE OF OREGON 

10 

11 

12 

IN THE MATTER OF: 
Department of Environmental Quality, 

Appellee, 

v. 

STAFF JENNINGS, INC., 

Appellant. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

13 INTRODUCTION 

Case No. UT-NWR-98-274A 

APPELLANT STAFF JENNINGS, 
INC.'S RESPONSE 

MULTNOMAH COUNTY 

14 Staff Jennings responds to the Department of Environmental Quality's (DEQ) Reply to 

15 Appellant's Brief and repeats its request that the Environmental Quality Commission (Commission) 

16 reverse the Hearing Officer's Final Order. 

17 1. DEQ's Statutory Claim is Time Barred. 

18 DEQ is barred from assessing a civil penalty pursuant to ORS 465.025(1)(a) because such an 

19 action is simply too late. All conduct giving rise to a cause of action in favor of the State occurred no 

20 later than 1989 and DEQ's claim is governed by at least one of several applicable statutes of limitation 

21 that barred such enforcement action years ago. 

22 2. DEQ's Statutory Claim Was Complete When the Leaking UST Was Repaired or Removed. 

23 The release in question occurred on approximately October 18, 1988, and the leaking line was 

24 discovered and repaired by early 1989. DEQ proceeds in this action under ORS 468B.025(l)(a) which 

25 states: 

26 Ill 

Page 1 - APPELLANT STAFF JENNINGS, INC.'S REPLY BRIEF 
4S\SM61C:IMY OOCUMENTS\J'!EIVE, CHRISTOPHER l\73;J12'00001~LD APPELLANT STAFF JENNINGS RESPONSE !20191l.OOC 

BOGLE & GATES P.L.L.C. 
A Professional Limited Liability Company 

200 S.W. Market Street 
Suite 600 
Portland, Oregon 97201~5793 
(503) 222-1515 
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"(!) Except as provided in ORS 468B.0050 or 468B.053, no 
person shall: 

(a) Cause pollution of any waters of the state or place or 
cause to be placed any wastes in a location where such 
wastes are likely to escape or be carried into waters of the 
state by any means." (emphasis added). 

DEQ asserts in its Reply that the penalty at issue here was imposed not because Staff Jennings 

"caused" pollution within the recent past (in the event The Commission agrees that appropriate statutes 

of limitation do apply against the State), but because Staff Jennings has failed to remediate the 

contamination to DEQ's current satisfaction and that alleged failure continued through the date the DEQ 

acted in assessing this penalty. This assertion ignores: 1) the plain language of the statute upon which it 

relies, and 2) that DEQ has also elected to act (however appropriately) pursuant a regulation specifically 

related to remediation issues which is not based on the above statutory authority. In other words, DEQ 

often has numerous enforcement options available to it when it elects to pursue an entity for bad acts. 

When it does choose to act, however, it is incumbent on DEQ to select the right tool. Its reliance on 

ORS 468B.025(1)(a) in this case is misplaced. 

ORS 468.025(1)(a) imposes liability for causing a waste" ... to be placed ... in a location where 

such wastes are likely to escape or be carried into the waters of the state by any means." Such language 

is clear in the action it describes and prohibits, and there is no debate that all petroleum at issue in this 

case was "placed" where it may enter waters of the state (the soil and groundwater adjacent to the river) 

in 1988. There is no language in the statute that imposes liability arising from remediation 

responsibilities that may otherwise arise elsewhere by statute or rule. As a result, DEQ's cause of action 

under this statute matured in 1988, and for the reasons stated before, and below, is now time barred. 

22 3. The Statutes of Limitation Upon Which Staff Jennings Relies Apply To DEQ. 

23 In its Reply, DEQ also attached a brief from the Oregon Department of Justice (DOI) which 

24 asserts that ORS Chapter 12 statute of limitations do not apply to the goverrunent unless they apply 

25 "expressly" or by "necessary implication." Staff Jennings has never argued otherwise, and agrees that i~ 

26 the law. However, the DOI goes further by stating that the ORS Chapter 12 provisions upon which 

Page 2 - APPELLANT STAFF JENNINGS, INC.'S REPLY BRIEF 
~\Sf.16\C:'MY DOCUMENTS\REIVE, CHRISTOPHER L\7J:J12'1JOOJW'lD APPELtJ\NT STAFF .JENNINGS RESPONSE 120100.ooc 
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Staff Jennings relies, i.e., ORS 12.110(2), 12.100(2), and 12.130, do not expressly or by implication 

include the government, and that "all case law precedent" contradicts Staff Jennings' position. On this 

issue, the DOJ is simply wrong. The DOI ignores the statutes at issue and relies on two cases, neither of 

which address ORS 12.100, 12.110, or 12.130. 

The statutory provisions upon which Staff Jennings' relies apply to the 

government by their express terms. ORS 12.l 00(2) applies to: 

"[ a]n action upon a statute for penalty or forfeiture, where the action is given to 
the party aggrieved, or to such party and the state, excepting those actions 
mentioned in ORS 12.110, shall be commenced within three years. (emphasis 
added)" 

ORS 12.110(2) applies to: 

"[a]n action upon a statute for a forfeiture or for penalties to the state or county 
shall be commenced within two years. (emphasis added)" 

ORS 12.130 applies to: 

"[a]n action upon a statute for a penalty given in whole or in part to the person 
who will prosecute for the same, shall be commenced within one year after 
commission of the offense; and if the action is not commenced within one year by 
a private party, it may be commenced within two years thereafter, in behalf of the 
state, by the district attorney of the county where the offense was committed or is 
triable. (emphasis added)" 

Each also apply to the government by "necessary implication" because the government, except in rare 

circumstances (see e.g., ORS 12.130) has sole jurisdiction over the imposition of penalties. 

Moreover, the DOJ knows, or should know, that the above provisions apply to the State because 

DOI cites the leading case which explains that the provision in ORS Chapter 12 upon which it relies for 

the claimed restriction, ORS 12.250, was amended in 1953 to add the phrase "unless otherwise made 

applicable thereto" for the express purpose of clarifying that the three provisions upon which Staff 

Jennings relies apply to the government. See City of Medford v. BudgeMcHugh, 91 Or. App. 213, 218. 

(1988). The City of Meclford court states: 

The phrase 'unless otherwise made applicable thereto' now in ORS 12.250 
was added ... as part of the 1953 general recodification of Oregon statutes 
'because of the affect of the 1903 amendment [statute oflimitations do not 
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generally apply to the government] and in view of the language of ORS 
12.100, 12.110, 12.130.' 

City of Medford, pg. 218, citing the Reviser's Notes [explanatory text in brackets] (emphasis added). 

In addition to its misplaced reliance on City of Medford, the DOJ then incorrectly asserts that "all 

case precedent, contradicts [Staff Jennings] argument. (emphasis added)" DOJ Memo pg. 1, ll 13 -14. 

In fact, a simple Westlaw search for cases referencing ORS 12.110(2) reveals four cases, three of which 

are relevant to this matter. See, State a/Oregon v Charles, 52 Or. App. 451 (198l)(attached); State of 

Oregon v. Renteria, 59 Or. App. 619 (1982) (attached) (loss of drivers license is not a forfeiture for 

purposes of ORS 12.110(2)); State a/Oregon v. Norton, 57 Or. App. 679 (1982) (attached) (loss of 

drivers license under the Habitual Traffic Offenders Act constitutes forfeiture for purposes of 

ORS 12.110(2)). In each of these cases, neither the DOJ nor the court questioned whether 

ORS 12.110(2) applied to the government - it only addressed the scope of the application of 

ORS 12.110(2) to government, i.e., what constitutes a penalty and a "forfeiture " for purposes of 

applying the provision to the government. 

In contrast, the cases cited in the DOJ brief are not relevant. They address a breach of contract 

claim (State Land Boardv. Lee, 84 Or 431 (1917)) and a negligence claim (City of Medford). Neither 

case, one of which is from 1917, considers a circumstance where the state is exercising its police power, 

i.e., assessment ofa civil penalty, and neither mentions the ORS Chapter 12 provisions (ORS 12.100, 

12.110, 12.130) which are the subject of this appeal. 

The issue here is basic, and the result is clear. The limitation provisions of ORS 12.100(2), 

12.110(2) and 12.130 have expressly applied to actions by the state since 1953. Under any of these 

provisions, DEQ's enforcement action for penalties based on an alleged violation ORS 468B.025(1) is 

time barred. 

23 4. 

24 

Allegations of Violation of a Remedial Action Order Are Not Before The Commission. 

The Department of Justice, on behalf of the Department, also asserts: 

25 

26 

"The Remedial Action Order was issued pursuant to ORS 465.250(4) and 
465 .25 5. None of these statutes or regulations contains any statutes of 
limitations, neither do they indicate that any limitations should apply. 

BOGLE & GATES P.L.L.C. 
A Professional Limited Liability Company 

200 S.W. Market Street 
Suite 600 

Page 4 - APPELLANT STAFF JENNINGS, INC.'S REPLY BRIEF Portland, Oregon 97201~5793 
(503) 222-1515 

48\SM&.G;'MY DOGUMENTS\REIVE, CHRISTOPHER l\7J312'00001~LD APPELLANT STAFF JENNINGS RESPONSE I :l\l195.00G 



1 

2 

3 

4 

5 

6 

There fore, no statutes oflimitations apply to DEQ's actions ag'ainst Staff 
Jennings." 

Nowhere in the Hearing Officer's Final Order, nor in the Department's Notice of Violation, is there any 

allegation that Staff Jennings violated a remedial action order. While we assume that this assertion is 

simply an error by an overzealous but misinformed advocate, Staff Jennings believe it is important to 

keep the record clear. Ifthere is a new allegation of which Staff Jennings is unaware, of course Staff 

Jennings strongly objects to the assertion of a new claim. 

7 5. DEQ's Administration of Cleanup Programs Is Inconsistent With Its Claim In This Case. 

8 The Department asserts that, in November 1988 (one month after discovery of the release), Staff 

9 Jennings was automatically transferred, without notice, from either no cleanup program, or from the 

10 environmental cleanup program, to the UST cleanup program. It also asserts that again, in 1992, Staff 

11 Jennings became subject to the then newly adopted OAR 340-122-242. The Department's prior stated 

12 position in the In re Hanna case, cited by Staff Jennings in its initial brief, clearly states that UST 

13 petroleum remediations can, and have been, administered by DEQ under different and often inconsistent 

14 programs. Moreover, because the differences between such programs sometimes lead to inconsistent 

15 results, parties who are functioning within such a program are not routinely shifted from one to another, 

16 and when that happens it is not done without notice to the affected party. 

17 The Department argues that, even if the Department failed to notify Staff Jennings it was 

18 transferring administration of the cleanup to another program, Staff Jennings was allegedly on 

19 constructive notice of the switch because the Department asked Staff Jennings to conduct certain 

20 remedial activities that were in compliance with OAR 340-122-242. However, this assertion ignores the 

21 DEQ's routine and appropriate practice of considering analytical methods, cleanup standards, remedial 

22 techniques from one or more programs as guidance in deciding how to effect a cleanup in another 

23 program. For example, the DEQ routinely applies the UST petroleum program cleanup standards at 

24 sites where the petroleum release is being conducted under a different programs, i.e., sites where the 

25 petroleum release is from an aboveground tank, the petroleum release is being remediated under the 

26 environmental cleanup (Superfund) program , or the petroleum release is being conducted under the 
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hazardous waste program. The fact that DEQ may have asked Staff Jennings to abide by or apply 

selected remedial techniques or standards from other programs is not unusual and does not constitute 

notice, either express or constructive, of a change of program. 

Finally, ifDEQ really believes that OAR 340-122-242 applied retroactively in 1992 for 

enforcement purposes, DEQ will place itself in the position of re-evaluating each closed or on-going 

remediation project in 1992 to determine if the remedial action complied with the new regulations. Staff 

Jennings is unaware of any evidence to indicate that DEQ has opened closed remedial projects, or re

evaluated ongoing projects, to determine if cleanups completed or underway in 1992 or thereafter 

complied with the new regulations. Indeed, there is no evidence that DEQ re-evaluated Staff Jennings' 

then approved 1990 Remedial Action Plan in 1992 to determine if it then satisfied the new regulations. 

Indeed, such action by DEQ without actual notice to Staff Jennings is contrary to basic principles 

of fairness, DEQ's past practices, and Constitutional prohibitions against the retroactive enforcement of 

new punitive laws and regulations. The Commission is free to adopt and refine new regulations anytime 

it feels it is appropriate. However, no form of government, state or federal, can enforce those regulations 

retroactively through punitive measures, i.e., ifthe county puts up a new stop sign at an intersection it 

cannot begin citing all the individuals who did not stop at the intersection during the period before the 

sign was put up. 

CONCLUSION 

For the above reasons, Staff Jennings repeats its requests that the Commission reverse the 

Hearing Officers Final Order. 

Respectfully submitted this 1"' day of December, 1998. 

BOGLE & GATES P.L.L.C. 

. eive, OSB NO. 83305 
Respondent Staff Jennings, Inc. 
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ST A TE of Oregon, Appellant, 
v. 

Raymond Toledo CHARLES, Respondent. 

No. 12239; CA 18360. 

Court of Appeals of Oregon. 

Argued and Submitted April 29, 1981. 

Decided May 26, 1981. 

Defendant was charged with being an habitual 
traffic offender. The Circuit Court, Crook County, 
Thomas Mosgrove, J., sustained defendant's 
demurrer to the complaint on the ground that the 
proceeding was barred by the statute of limitations. 
Appeal was taken. The Court of Appeals, Gillette, 
P. J., held that proceeding was not barred by two
year statute of limitations. 

Reversed and remanded. 

CRIMINAL LAW 147 
l!Ok147 
Habitual traffic offender proceeding was not barred 
by two-year statute of limitations where proceeding 
was brought less than two years after defendant's 
latest traffic conviction. ORS 12.110(2), 484.705. 

*451 **755 Gary S. Thompson, Dist. Atty., 
Prineville, argued the cause for appellant. On the 
brief was John K. Knight, Deputy Dist. Atty., 
Prineville. 

No appearance for respondent Raymond Toledo 
Charles. 

Before GILLETTE, P. J., and ROBERTS and 
YOUNG,JJ. 

*453 GILLETTE, Presiding Judge. 

Defendant was charged with being an habitual 
traffic offender. ORS 484. 705. [FNl] **756 The 
trial court sustained defendant's demurrer to the 
complaint on the ground that the proceeding was 
barred by the statute of limitations. The state 
appeals. We reverse. 

FNl. ORS 484.705 provides in pertinent part: "(1) 
As used in ORS 484.700 to 484.750, unless the 
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context requires otherwise, 'habitual offender' 
means any person, resident or nonresident, who 
within a five-year period, has been convicted of or 

forfeited bail for the number and kinds of traffic 
offenses described by paragraph (a) or (b) of this 

subsection, as evidenced by the records maintained 
by the division. "(a) Three or more of any one or 

more of the following offenses: "(A) Manslaughter 
or criminally negligent homicide resulting from the 
operation of a motor vehicle; "(B) Driving while 
under the influence of intoxicants as defined by 
ORS 487.540; "(C) Driving a motor vehicle while 
his license, permit or privilege to drive has been 
suspended or revoked as defined by ORS 487.560; 
"(D) Reckless driving as defined in ORS 487.550; 
"(E) Failure of the driver of a motor vehicle 

involved in an accident resulting in the death of or 
injury to any person or damage to any vehicle being 
driven or attended by a person to perform the duties 

required by subsections (1) and (2) of ORS 

483.602; * * * " * * * * * " 

The complaint in this case alleged that the 
defendant had been convicted of three or more 
offenses involving the operation of a motor vehicle 
within a five year period, which violations were 
required to be reported to the Oregon Motor 
Vehicles Division. These convictions were: 

(1) Driving under the influence of intoxicants on 
November 17, 1976; 
(2) Driving under the influence of intoxicants on 
December 6i 1976; 
(3) Driving while suspended on October 24, 1977; 
and 
(4) Driving under the influence of intoxicants on 
April 17, 1980. 

The matter came on for hearing on June 23, 1980. 
After certain testimony had been introduced, the 
trial court entered an opinion which is recorded in 
the journal as follows: 

*454 HThe court found that an action to declare 
the defendant an habitual (offender) could have 
been commenced after his conviction for Driving 
While Suspended on October24, 1977. However, 
based on the fact that the court could declare a 
forfeiture of the defendant's driver's license in 
this matter under ORS 484. 730, the court held the 
action was barred by the two year statute of 
limitations set forth in ORS 12.110. * * *" 

The "forfeitureM statute to which the trial court 
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was referring is ORS 484. 730, which provides: 
"If the court finds that the person before the court 
is not the person named in the abstract, or that he 
is not a habitual offender, the proceeding shall be 
dismissed; but if the court finds that the person 
before the court is the person named in the 
abstract and that the person is a habitual offender, 
the court shall so find and by appropriate order 
direct the person not to operate a motor vehicle on 
the highways of this state and to surrender to the 
court all licenses or permits to operate a motor 
vehicle on the highways of this state for disposal 
in accordance with ORS 482.470. The clerk of 
the court shall file with the division a copy of the 
order whereupon the division shall forthwith 
revoke the license of the person to operate motor 
vehicles." (Emphasis supplied.) 

The court was Of the view that the surrender of a 
driver's license provided for in that statute makes 
the statute a 0 forfeitureu statute to which a two year 
statute of limitations is applicable under ORS 
12.110(2): 

11 ***** 
'!(2) An action upon a statute for a forfeiture or 
penalty to the state or county shall be commenced 
within two years. 

" * * * * *·" 

We need not, in this opinion, decide the question 
of whether the trial court was correct in 
characterizing ORS 484.730 as a "forfeiture" statute 
in view of the fact that, even if it were a forfeiture 
statute, this habitual traffic offender proceeding was 
nonetheless timely because defendant's latest 
conviction of driving under the influence was on 
April 17, 1980. This proceeding was brought well 
within two years after that conviction and, therefore, 
was timely in any event. 

*455 The judgment of the trial court dismissing 
the habitual traffic offender proceeding in this case 
is reversed, and the matter is remanded for further 
proceedings consistent with this opinion. 

Reversed and remanded. 

END OF DOCUMENT 

Copr. ©West 1998 No Claim to Orig. U.S. Govt. Works 

Page 2 



651 p .2d 1362 
(Cite as: 59 Or.App. 619, 651 P.2d 1362) 

ST A TE of Oregon, Respondent, 
v. 

Alex A. RENTERIA, Appellant. 

No. C 81-06-32739; CA A22499. 

Court of Appeals of Oregon, 
In Banc [FN*]. 

FN* Thornton, J., did not participate in this 
decision. 

Argued aod Submitted May 14, 1982. 
Resubmitted In Baoc Sept. 8, 1982. 

Decided Oct. 13, 1982. 

The Circuit Court, Multnomah County, Robert 
Paul Jones, J., declared defendant to be a habitual 
traffic offender. Defendant appealed. The Court of 
Appeals, Buttler, J., held that although status of 
habitual offender imposes severe restrictions on 
offender's right to drive automobile, such 
restrictions do not amount to "forfeiture" or 
"penalty" within statute providing th~t action upon 
statute for forfeiture or penalty to state or county 
shall be corrunenced within two years. 

Affirmed. 

Warren, J., dissented and filed statement in which 
Warden and Rossman, JJ., joined. 

[l] AUTOMOBILES 144.1(3) 
48Ak144.1(3) 
Function of Habitual Traffic Offenders Act is to 
determine status of one who fits statutory definition 
of habitual offender. ORS 484.700-484.750. 

[2] AUTOMOBILES 351.I 
48Ak351.1 
Formerly 48Ak351 
Although status of habitual offender imposes severe 
restrictions on offender's right to drive automobile, 
such restrictions do not amount to "forfeiture" or 
"penalty" within statute providing that action upon 
statute for forfeiture or penalty to state or county 
shall be commenced within two years; overruling 
State v. Norton , 57 Or.App. 679, 646 P.2d 53 
(1982). ORS 12.110(2), 484.700-484. 750. 

See publication Words and Phrases for other judicial 
constructions and definitions. 
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[3] INDICTMENT AND INFORMATION 
144.1(1) 

210k144.1(1) 
Under section of Habitual Traffic Offenders Act, 
proceedings under the Act can be dismissed only if 
person before court is not person named in abstract 
or if he is not habitual offender, and nothing 
authorizes court to dismiss for failure to commence 
proceedings within specified time or within 
reasonable time. ORS 484.705(1)(a), 484.710(2), 
484.715, 484.720, 484.720(1, 2), 484.730, 
484.735. 

*620 **1362 Michael T. Garone, Portland, 
argued the cause for appellant. On the brief was 
Robert A. Sacks, Portlaod. 

Virginia L. Linder, Asst. Atty. Gen., Salem, 
argued the cause for- respondent. . With her on the 
brief were Dave Frohnmayer, Atty. Gen., and 
William F. Gary, Sol. Gen., Salem. 

*621 BUTTLER, Judge. 

In this proceeding under the Habitual Traffic 
Offenders Act, ORS 484.700--484.750, defendant 
appeals from the trial court's order declaring him to 
be a habitual traffic offender. He was convicted of 
driving under the influence of intoxicants on April 
18, 1977, and of the same crime on September 20, 
1977; on June 8, 1978,-he was convicted of driving 
while suspended. On June 4, 1981, a complaint 
seeking to declare him a habitual traffic offender 
was filed. Because more than two years had expired 
between defendant's last conviction and the filing of 
the complaint in this proceeding, defendant 
contended that the two-year limitation period 
provided by ORS 12.110( **1363 2) [FNl] was a 
bar to this action. The trial court held that the 
action was not barred, and the sole question on 
appeal is whether the trial court erred in that ruling. 

FNl. ORS 12.110(2) provides: "(2) An action upon 
a statute for a forfeiture or penalty to the state or 
county shall be commenced within two years." 

After the trial of this case, this court h6l<l in State 
v. Norton, 57 Or.App. 679, 646 P.2d 53 (1982), 
with one judge dissenting, that the two-year 
limitation in ORS 12.110(2) was applicable, because 
the Habitual Traffic Offenders Act imposed either a 
"penalty" or a ''forfeiture." A majority of the court, 
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sitting in bane, now concludes that Norton was 
decided wrongly; it is ovenuied. 

[1] Reading the Act as a whole makes it clear that 
its function is to determine the status of one who fits 
the statutory definition of a habitual offender. Once 
a driver has been judicially determined to have that 
status, his right to operate motor vehicles in this 
state is suspended for ten years, but is subject to the 
control and supervision of the Department of Motor 
Vehicles. ORS 484. 735 provides in relevant part: 

"(2) A one-year, renewable probationary license 
may be issued to a habitual offender if he: 
~(a) Successfuliy completes a defensive driving 
course conducted by the division; 
"(b) Continually satisfies the conditions of the 
probationary license; and 
*622 "(c) Submits a report of a diagnostic 
examination conducted by a private physician 
showing to the satisfaction of the State Health 
Officer that he is physically and mentally 
competent to drive. 
"(3) The conditions of a probationary license shall 
include that if a habitual offender is convicted of 
more than one moving violation within any 12-
month period the probationary license shall be 
revoked and may not be reinstated for one year 
from. the date of last conviction. 
"(4) The division may establish by ru1e additional 
conditions of a probationary license." 

[2] Although the status of habitual offender 
imposes severe restrictions on the offender's right to 
drive an auto.mobile, those restrictions do not 
amount to a forfeiture. It may well be, as appears to 
be the case here, that the offender's driver.'s license 
has already been suspended at the time his status as a 
habitual offender is determined. Here, the 
defendant's third conviction within the relevant five
year period was for driving with a suspended 
operator's license, so it is particularly difficult to 
consider that this defendant "forfeited" his license as 
a result of this proceeding. ORS 484. 730 requires 
that after a determination that the driver is a habitual 
offender, he surrender to the court all licenses or 
permits to operate a motor vehicle on the highways 
of this state. Here, it appears that defendant had 
none to surrender. 

It is equally difficult to characterize this 
proceeding as an action for a penalty, The Act does 
not provide a fine or imprisonment as a result of a 
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determination that the driver is a habitual offender: 
" * * * The Act is not intended to punish habitual 
offenders; there is no such crime as being a 
habitual offender. The purpose of the Act is to 
protect the public. * * * " State v. Wells, 27 
Or.App. 537, 540, 556 P.2d 727 (1976). 

The majority in Norton, in concluding that the 
legislature intended some statute of limitations to 
apply to proceedings under the Act, emphasized the 
provisions of *623 ORS 484. 715 [FN2] and 

· 484. 720, [FN3] both of which indicate **1364 that 
prompt action be taken at different stages in the 
enforcement of the Act. However, ORS 484. 715 
requires prompt action by DMV when it receives an 
abstract of the second conviction described in ORS 
484.705(1)(a) to notify the licensee and to offer the 
licensee an opportunity to meet with a representative 
of the division, with two purposes in mind: (1) to 
make sure the licensee is aware of the Act so that he 
will be aware of the consequences which may flow 
from an additional serious traffic offense, and (2) to 
advise the licensee of the availability of educational 
programs for driver improvement. It is apparent 
that the purpose of that statutory requirement is to 
obviate the necessity of proceeding against the 
driver as a habitual offender. The Act requires that 
the notice be given, but it does not require that the 
licensee accept the invitation to meet with a 
representative ofDMV. That section has nothing to 
do with the time within which a proceeding must be 
commenced if the licensee is convicted of the third 
offense. *624 The prompt action require.cl by ORS 
484. 720 applies to the district attorney after he 
receives the abstract of the driving record of the 
alleged offender from DMV. Subsection (2) of that 
statute requires the district attorney to file a 
complaint under the Act "forthwith.'' However, 
there is no such requirement in subsection (1) of that · 
statute with respect to DMV. Perhaps there should 
be, but there is not. This case involves the delay of 
DMV in trans1nitting the abstract to the district 
attorney. There is no contention that the district 
attorney did not proceed "forthwith" after receiving 
it. 

FN2. ORS 484.715 provides in pertinent part: "(1) 
When the division receives an abstract of the 
conviction or bail forfeiture, under ORS 153.625, 
and the conviction or bail forfeiture is the second 
one of those described by ORS 484.705(1)(a) for 

the convicted person, the division immediately shall 
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notify the licensee and offer the licensee any 
opportunity of an advisory meeting with a 

representative of the division. "(2) If the licensee 
requests a meeting under subsection (1) of this 
section, the meeting shall be held in the county 
wherein the licensee resides. At the meeting, the 

division shall advise the licensee of the provisions 
of ORS 484.700 to 484.750 and of the availability 
of educational programs for driver improvement." 

FN3. ORS 484.720 provides: "(!) The 
administrator of the division shall certify in 

triplicate an abstract of the operating record as 
maintained by the division, of a habitual offender to 
the district attorney of the county in which the 

. person resides, as his residence is shown by the 
records of the division. If the person is not a 
resident of this state, the record shall be certified to 
the .Attorney General. The certified abstract may be 

admitted in evidence and shall be prima facie 
evidence that the person named therein was duly 
convicted of each offense shown by the abstract. If 
such person denies any of the facts as stated 
therein, he shall have the burden of proving that the 
fact is untrue. "(2) The district attorney upon 
receiving the abstract shall forthwith file a 
complaint against the person named therein in the 
circuit court for the county in which such person 
resides, charging him with being a habitual 
offender. If the person is a nonresident of this 
state, the Attorney General shall file such complaint 
in the Circuit Court for Marion County. It 

[3] Whether the legislature intended not to have a 
period of limitation applicable to proceedings under 
the Act, or whether the absence of such a limitation 
period is an oversight, is not so clear as the majority 
in Norton assumed. Under ORS 484.730, [FN4] 
there are only two bases on which the court may 
dismiss the proceedings: (1) if the person before the 
court is not the person named in the abstract, or (2) 
if he is not a habitual offender. There is nothing 
authorizing the court to dismiss for failure to 
commence the proceedings within a specified time 
or within a reasonable time. 

FN4. ORS 484. 730 provides: "If the court finds that 
the person before the court is not the person named 
in the abstract, or that he is not a habitual offender, 

the proceeding shall be dismissed; but if the court 

finds that the person before the court is the person 
named in the abstract and that the person is a 
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habitual offender, the court shall so find and by 
appropriate order direct the person not to operate a 
motor vehicle on the -highways of this state and to 
surrender to the court all licenses or pennits to 

operate a motor vehicle on the highways of this 
state for disposal in accordance with ORS ·482.470. 

The clerk of the court shall file with the division a 
copy of the order whereupon the division shall 
forthwith revoke the license of the person to operate 
motor vehicles." 

If the failure to include a period of limitations 
within which proceedings under the **1365 Act 
must be commenced is a legislative oversight, we 
should leave it to the legislature to fill that void. 
Certainly, it is inappropriate to make a judicial 
detennination that proceedings under the ACt are 
either penal or effect a forfeiture, or both, in order 
to impose what we think is a reasonable limitation 
period. [FN5] *625 To date, such proceedings have 
been treated as civil proceedings, see State v. Wells, 
supra; to hold that they are penal in nature in order 
to impose a two-year statute of limitations may be a 
case where the medicament is worse than the 
disease. See Brown v. Multnomah County Dist. 
Ct., 280 Or. 95, 570 P.2d 52 (1977). 

FNS. Notwithstanding the absence of an express 
limitation period in the Act, there may be 

circumstances under which the court may determine 
that it would not effectuate the purposes of the Act 
to determine that the driver is a habitual offender, 
because the driver, for a period of more than ten 

years, for example, after. his last conviction has not 

demonstrated his indifference to the safety and 
welfare of others and his disrespect for the laws of 
the state. ORS 484.710(2). That question, 

however, is not before us here. 

Affirmed. 

WARREN, Judge, dissenting. 

I dissent for the reasons stated in my oprn1on in 
State v. Norton, 57 Or.App. 679, 646 P.2d 53 
(1982). Warden, Judge, and Rossman, Judge, join 
in this dissent. 

END OF DOCUMENT 
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STATE of Oregon, Respondent, 
v. 

Michael Gene NORTON, Appellant. 

No. 16-80-06153; CA 19992. 

Court of Appeals of Oregon. 

Submitted .on Records and Briefs Oct. 2, 1981. 

Decided June 9, 1982. 

In proceeding under Habitual Traffic Offenders 
Act, tbe District Court, Lane County, William A. 
Beckett, J., ruled that defendant was an habitual 
offender and was barred from operating .motor 
vehicle, and he appealed. The Court of Appeals, 
Warren, J., held that two-year statute of limitation 
for actions on a statute for forfeiture or penalty to 
state or county was applicable to the proceeding. 

Reversed. 

Buttler, P. J., dissented and filed opinion. 

[1] FORFEITURES 1 
180kl 
11Forfeiture 11 ·can be loss of position or personal 
right, as well as property. 
See publication Words and Phrases for other judicial 
constructions and definitions. 

[2] AUTOMOBILES 351.1 
48Ak351.1 
Former! y 48Ak351 
Two-year statute of limitation for actions on a 
statute for forfeiture or penalty to state or county 
was applicable to proceeding to bar defendant from 
operating motor vehicle on ground that he was 
habitual traffic offender. ORS 12.110(2), 12.250, 
484.710, 484.715, 484.720. 

*679 **53 Robert T. Chandler and Comacchia & 
Chandler, Springfield, filed the brief for appellant. 

Dave Frohnmayer, Atty. Gen., William F. Gary, 
Sol. Gen. and William F. Nessly, Jr., Asst. Atty. 
Gen., Salem, filed the brief for respondent. 

Before BUTTLER, P. J., and WARDEN and 
WARREN, JJ. 
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WARREN, Judge. 

In this proceeding under the Habitual Traffic 
Offenders Act, ORS 484.700 to 484.750, defendant 
appeals from the trial court's ruling that he is a 
habitual offender. 

Under ORS 484.705, a habitual offender is a 
person who, within a five-year period, accumulates 
three convictions for any of. certain listed traffic 
offenses, including driving while suspended. 

ORS 484. 720 provides: 
'(1) The administrator of the division shall certify 
in triplicate an abstract of the operating record as 
maintained by the division, of a habitual offender 
to the district attorney of tbe county in which the 
person resides, * * *. 
"(2) The district attorney upon receiving the 
abstract shall forthwith file a complaint against the 
person named therein in the circuit court for the 
county in which such person resides, charging him 
with being a habitual offender. * * * 11 

Defendant was convicted of driving while suspended 
on October 18, 1974, May 15, 1975, and July 5, 
1978. It was not until July 7, 1980, that a 
complaint was filed requesting that defendant be 
ordered to show cause why he should not be barred 
as a habitual offender from operating a motor 
vehicle in Oregon and why his driver's license 
should not be surrendered to the court. The record 
before us shows that, despite the fact that the third 
conviction occurred on July 5, 1978, the abstract 
was not received by the district attorney until June 
25, 1980. There is .no explanation for **54 the 
Motor Vehicle Di.vision's delay in forwarding the 
abstract. 

Defendant moved to dismiss the complaint on the 
ground that the action was barred by the statute of 
limitations. He assigns as error the denial of that 
motion. He argues that two-year limitation in ORS 
12.110(2) should apply to actions brought under the 
Habitual Traffic Offenders Act. He contends that 
the loss of driving privileges should be considered a 
Penalty or forfeiture and, because an action under 
the act accrues upon a person 1s third conviction 
within a five-year period, it should be required to be 
brought within two years of that conviction. The 
action against defendant was not brought within two 
years *682 of his third conviction; therefore, he 
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argues, it should be barred. 

The state argues that the loss of driving privileges 
under the Habitual Traffic Offenders Act is intended 
to protect the public and lies well beyond the 
traditional fine, penalty and forfeiture actions 
contemplated by ORS 12.110(2) and, therefore, 
should not apply to these actions. Instead, 
according to the state, under ORS 12.250 there is no 
statute of limitations applicable to actions under 
ORS 484. 720. ORS 12.250 provides: 

"Unless otherwise made applicable thereto, the 
limitations prescribed in this chapter shall not 
apply to actions brought in the name of the state, 
or any county, or other public corporation therein, 
or for its benefit." 

To accept the state's argument would be to 
concede that defendant, whose last conviction was 
on July 5, 1978, could be found to be a habitual 
offender in the year 2000 or beyond. This position 
is untenable, particularly in light of the indication in 
both ORS 484.715 [FNl] and 484.720 that prompt 
action in the enforcement of the Habitual Traffic 
Offenders Act is contemplated. 

FNl. ORS 484.715 provides, in pertinent part: "(!) 
When the division receives an abstract of the 
conviction or bail forfeiture, under ORS 153.625, 
and the conviction or bail forfeiture is the second 
one of those described by ORS 484.705(!)(a) for 
the convicted person, the division immediately shall 
notify , the licensee and offer the licensee an 
opportunity of an advisory meeting with a 
representative of the division. 

In State v. Rhoades, 54 Or.App. 254, 634 P.2d 
806, rev. den. 292 Or. 232 (1981), we stated that 
the sanction imposed by the Habitual Traffic 
Offenders Act was regulatory rather than punitive. 
In that case, the issue on appeal was whether a 
defendant in a habitual offender proceeding was 
entitled to court-appointed counsel. See Brown v. 
Multnomah County Dist. Ct., 280 Or. 95, 570 P.2d 
52 (1977). This court's analysis was, therefore, 
limited to whether the sanction should be considered 
to be a criminal sanction, despite the civil nature of 
the proceeding. 

In this case, the issue is not whether or not the 
sanction is sufficiently punitive in nature to qualify 
as a *683 criminal sanction, but, rather, whether 
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there are aspects of penalty or forfeiture which 
would bring the act under the limitations of ORS 
12.110(2). This is a different question from the one 
addressed in Rhoades and the determination in that 
case does not preclude a finding that the Habitual 
Traffic Offenders Act does effect a forfeiture or 
penalty, despite its having a purpose which is, in 
part, regulatory. 

The purpose of the Habitual Traffic Offenders Act 
is set forth in ORS 484. 710: 

"(1) To provide maximum safety for all persons 
who travel or otherwise use the public highways 
of this state; 
"(2) To deny the privilege of operating motor 
vehicles on the public highways to persons who 
by their conduct and record have demonstrated 
their indifference for the safety and welfare of 
others and their disrespect for the laws of the 
state, the orders of her courts and the statutorily 
required acts of her administrative agencies; and 
"(3) To discourage repetition of criminal acts by 
individuals against the peace and dignity of the 
state and her political subdivisions and to impose 
increased and added deprivation of the privilege to 
operate motor vehicles upon habitual offenders 
who have been convicted repeatedly **55 of 
violations of traffic laws." (Emphasis added.) 

We do not accept the argument that delay, no 
matter how extended, will never constitute a bar to 
an action having these goals. Substantial delay in 
bringing actions under the Act would subvert its 
declared purposes. Furthermore, it is apparent that 
this law does have punitive aspects and. can be 
considered as effecting the forfeiture of an important 
privilege. 

(1, 2) Generally, forfeiture has been defined as 
divestiture without compensation of property used in 
a manner contrary to law. See United States v. 
Eight (8) Rhodesian Stone Statues, 449 F.Supp. 193 
(CD Cal.1978). Licenses have not been considered 
property. However, forfeiture can be loss of 
position or personal right, as well as property, and 
the distinction between a right and privilege has 
been eroded to the point where it is doubtful that 
any meaningful distinction exists. See Sherbert v. 
Verner, 374 U.S. 398, 83 S.Ct. 1790, 10 L.Ed.2d 
965 (1963); Goldberg v. Kelly, 397 U.S. 254, 90 
S.Ct. 1011, 25 L.Ed.2d 287 (1970). Furthermore, 
the *684 United States Supreme Court has 
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recognized that a licensee has a substantial personal 
interest in his license to operate a motor vehicle and 
that loss of that license can work a great hardship. 
Bell v. Burson, 402 U.S. 535, 539, 91 S.Ct. 1586, 
29 L.Ed.2d 90 (1970). Oregon has also recognized 
that the loss of driving privileges can be a form of 
regulation or a form of punishment, depending on 
the legislative purpose. See Brown v. Multnomah 
County Dist. Ct., supra, 280 Or. at 105, 570 P.2d 
52. The loss of driving privileges pursuant to a 
proceeding under the Habitual Traffic Offenders Act 
effects both a regulatory and punitive legislative 
purpose and forfeiture of an important personal 
privilege. Whether loss of driving privileges under 
the Habitual Traffic Offenders.Act is analyzed as a 
penalty or a forfeiture, ORS 12.210 is the applicable 
statute of limitations. 

Reversed. 

BUTTLER, Presiding Judge, dissenting. 

The majority are rightly concerned with the lack 
of an express period of limitations during which an 
habitual traffic offender proceeding may be 
commenced against one who comes within the 
statutory definition of an habitual offender. ORS 
484.705(1). To avoid that "untenable" (at 54) 
result, they wrench the Habitual Traffic Offender 
Act into a posture where they can determine that it 
imposes either a "penalty" or a "forfeiture," or both, 
thereby bringing into play the two year statute of 
limitation provided by ORS 12.110(2) for an action 
on a statute for a penalty or a forfeiture to the state. 
I do not think the Act imposes either a penalty or a 
forfeiture, and for this court to bold that it does, in 
order to cure a perceived defect, may be a case 
where the medicament is worse than the disease. 
Accordingly, I dissent. 

Reading the Habitual Traffic Offenders Act (ORS 
484.700-484.750) as a whole makes it clear that the 
function of the Act is to determine the status of one 
who fits the statutory definition of an habitual 
offender. Once a driver has been judicially 
determined to have that status, his right to operate 
motor vehicles in this state is controlled and 
supervised by the Department of Motor Vehicles. 
ORS 484. 735 provides, in relevant part: 

*685 "{2) A one-year, renewable probationary 
license may be issued to a habitual offender if he: 
"(a) Successfully completes a defensive driving 
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course conducted by the division; 
"(b) Continually satisfies the conditions of the 
probationary license; and 
"(c) Submits a report of a diagnostic examination 
conducted by a private physician showing to the 
satisfaction of the State Health Officer that he is 
physically and mentally competent to drive." 
"(3) The conditions of a probationary license shall 
include that if a habitual offender is convicted of 
more than one moving violation within any 12-
month period the probationary license shall be 
revoked and may not be reinstated for one year 
from the date of last conviction. 
**56 "(4) The division may establish by rule 
additional conditions of a probationary license." 

Although the status of habitual offender imposes 
severe restrictions on the offender's right to drive an 
automobile, those restrictions do not amount to a 
forfeiture. It may well be, as appears to be the case 
here, that the offender's driver's license has already 
been suspended at the time his status as an habitual 
offender is determined. Here, the defendant's three 
convictions within the relevant five year period were 
all for driving with a suspended operator's license, 
so it is particularly difficult to consider that this 
defendant "forfeited" his license as a result of this 
proceeding. ORS 484.730 requires that after a 
determination that the driver is an habitual offender, 
he surrender to the court all licenses or permits to 
operate a motor vehicle on the highways of this 
state. Here, it appears that defendant had none to 
surrender. 

It · is equally difficult to characterize this 
proceeding as an action for a penalty. The Act does 
not provide a· fine or imprisonment as a result of a 
determination that the driver is an habitual offender: 

" * * * The Act is not intended to punish habitual 
offenders; there is no such crime as being a 
habitual offender. The purpose of the Act is to 
protect the public. * * * " State v. Wells, 27 
Or.App. 537, 540, 556 P.2d 727 (1976). 

The majority, in concluding that the legislature 
intended some statute of limitations to apply to 
proceedings *686 under the Act, emphasize the 
provisions of ORS 484.715 and 484.720, both of 
which indicate that prompt action be taken at 
different stages in the enforcement of the Act. 
However, ORS 484. 715 requires prompt action by 
DMV when it receives an abstract of the second 
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conviction described in ORS 484. 705(1)(a) to notify 
the licensee and to offer the licensee an opportunity 
to meet with a representative of the division, with 
two purposes in mind: (1) to make sure the licensee 
is aware of the Habitual Offenders Act so that he 
will be aware of the consequences which may flow 
from an additional serious traffic offense, and (2) to 
advise the licensee of the availability of educational 
programs for driver improvement. It is apparent 
that the purpose of that statutory requirement is to 
obviate the necessity of proceeding against the 
driver as an habitual offender. The Act requires that 
the notice be given, but it does not require that the 
licensee accept the invitation to meet with a 
representative ofDMV. That section has nothing to 
do with the time within which a proceeding must be 
commenced if the licensee is convicted of the third 
offense. 

The prompt action required by ORS 484.720 
applies to the district attorney after he receives the 
abstract of the driving record of the alleged offender 
from DMV. Subsection (2) of that statute requires 
the district attorney to file a complaint under the Act 
"forthwith." However, there is no such requirement 
in subsection (1) of that statute with respect to 
DMV. Perhaps there should be, but there is not. 
This case involves the delay of DMV in transmitting 
the abstract to the district attorney. The district 
attorney did proceed 11 forthwith" afte~ receiving it. 

Whether the legislature intended not to have a 
period of limitation applicable to proceedings under 
the Act, or whether the absence of such a limitation 
period is an oversight, is not so clear as the majority 
assume. Under ORS 484. 730, there are only two 
bases on which the court may dismiss the 
proceedings: (1) if the person before the court is not 
the person named in the abstract, or (2) if he is not 
an habitual offender. There is nothing authorizing 
the court to dismiss for failure to commence the 
proceedings within a specified time or within a 
reasonable time. 

If the failure to include a period of limitations 
within which proceedings under the Act must be 
commenced *687 is a legislative oversight, we 
should leave it to the legislature to fill that void. 
Certainly, it is inappropriate to make a judicial 
determination that proceedings under the Act are 
either penal or effect a forfeiture, or both, in order 
to impose what we think is a reasonable limitation 
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period. To date, such proceedings **57 have been 
treated as civil proceedings, see State v. Wells, 
supra ; if the court'.s opinion today holds that they 
are penal in nature, the result may be more than the 
majority bargain for. See Brown v. Multnomah 
County Dist. Ct., 280 Or. 95, 570 P.2d 52 (1977). 

Notwithstanding the absence of an express 
limitation period in the Act, there may be 
circumstances under which the court may determine 
that it would not effectuate the purposes of the Act 
to determine that the driver is an habitual offender 
because the driver, for a period of more, say, than 
20 years after his last conviction (at 54) has not 
demonstrated his indifference to the safety and 
welfare of others and his disrespect for the laws of 
the state. ORS 484.710(2). That question, 
however, is not before us here. 

As a coda, I should mention that if there has been 
any prejudice in this case, it has been to the public, 
not the defendant. 

Accordingly, I respectfully dissent. 

END OF DOCUMENT 
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STATE LAND BOARD 
v. 

LEEET AL. 

Supreme Court of Oregon. 

June 6, 1917. 

In Banc. Appeal from Circuit Court, Union 
County; J. W. Knowles, Judge. 

Suit by the State Land Board against Mary E. 
Osborn Lee, formerly Mary E. Osborn, and others. 
From a decree awarding partial relief, the St.ate 
Land Board appeals. Decree modified. 

**372 *431 This is a suit to foreclose a note and 
mortgage given to the state land board by George H. 
Osborn and his wife, Mary E: Osborn. The note is 
dated October 13, 1902, recites that it is for $700 
"borrowed on account *432 of the irreducible school 
fund, tt bears interest at the rate of 6 per cent. per 
annum, and by its express tenns became due "one 
year after date. ir The note was secure.cl by a 
mortgage on 480 acres of land in sections 10 and 15 
of a designated township. No payments were made 
on the principal of the note. Payments were made 
on the interest from time to time, the last payment 
being on March 19, 1913, when the interest was 
satisfied to August 5, 1912. 

The land in section 15 was conveyed to E. T. 
Kaster and C. J. Forsstrom on August 7, 1911, 
while the remainder of the mortgaged premises was 
acquired by Ed Lee and F. M. Lee prior to 
December 20, 1915, when this suit was commenced 
by the state land board. The present owners of the 
land purchased with notice of the mortgage; and 
hence, if the mortgage is enforceable against the 
mortgagors, it is likewise enforceable against the 
subsequent purchasers of the land. 

The defendants resisted the attempt to foreclose 
the mortgage by interposing chapter 304, Laws 
1913. The statute reads thus: 

"Section 1. No mortgage upon real estate now, 
heretofore or hereafter given, shall be a lien or 
incumbrance, or of any effect or validity for any 
purpose whatsoever, after the expiration of 10 years 
from the date of the maturity of the obligation or 
indebtedness secured or evidenced by such 

Page 1 

mortgage, or from the date to which the payment 
thereof has been extended by agreement of record. 
If the date of the maturity of such obligation or 
indebtedness is not disclosed by the mortgage itself, 
then the date of the execution of such mortgage shall 
be deemed the date of the maturity of the obligation 
or indebtedness secured or evidenced by such 
mortgage. 

"Sec. 2. After 10 years have elapsed from the date 
of the maturity of any mortgage upon real estate, as 
herein provided in section 1 of this act, such 
mortgage *433 shall conclusively be presumed to be 
paid, satisfied and discharged, and no action, suit or 
other proceeding shall be maintainable for the 
foreclosure of the same. 

"Sec. 3. This act shall not take effect until the first 
day of January, A. D. 1914; after which date the 
same shall be in full force. n 

The trial court awarded a judgment against the 
makers of the note for the principal and interest due, 
an attorney's fee and costs and disbursements; but a 
decree foreclosing the mortgage was refused on the 
theory that the lien of the mortgage was released on 
January 1, 1914. The state land board appealed. 

[l] STATES 201 
360k201 
A state is not bound by statutes of limitation unless 
express words or necessary implication make it 
subject to their provisions or restrictions. 

[1] LIMITATION OF ACTIONS 11(1) 
24lkll(l) 
A state is not bound by statutes of limitation unless 
express words or necessary implication make it 
subject to their provisions or restrictions. 

[2] STATES 201 
360k201 
Although state is not named, if it appears that it is 
real party in interest, a limitation statute which does 
not expressly or by necessary implication include 
state will not be permitted to operate. 

[2] LIMITATION OF ACTIONS 11(1) 
24lkll(l) 
Although state is not named, if it appears that it is 
real party in interest, a limitation statute which does 
not expressly or by necessary implication include 

Copr. ©West 1998 No Claim to Orig. U.S. Govt. Works 



165P. 372 
(Cite as: 84 Or. 431, *433, 165 P. 372, **372) 

state will not be permitted to operate. 

[3] CONSTITUTIONAL LAW 121(1) 
92kl21(1) 
The state, like a private person, is prohibited from 
impairing the obligation of a contract entered into 
by it. 

[4] CONSTITUTIONAL LAW 171 
92k171 
A pure statute of limitation affects remedy, and not 
debt, and does not impair any obligation imposed by 
contract. 

[5] STATES 201 
360k201 
Under Laws 1913, pp. 580, 581, §§ 1, 2, 3, ORS 
88.110, providing that no mortgage upon real estate 
shall be a lien or .incumbrance after expiration of ten 
years, etc., does not apply to foreclosure by state 
land board of mortgage given to secure moneys 
borrowed from irreduCible school fund. 

See publication Words and Phrases for other judicial 
constructions and definitions. 

[5] LIMITATION OF ACTIONS 11(1) 
241kll(l) 
Under Laws 1913, pp. 580, 581, §§ 1, 2, 3, ORS 
88.110, providing that no mortgage upon real estate 
shall be a lien or 'incumbrance after expiration of ten 
years, etc., does not apply to foreclosure by state 
land board of mortgage given to secure moneys 
borrowed from irreducible school fund. 

See publication Words and Phrases for other judicial 
constructions and definitions. 

Colon R. Eberhard, of La Grande, and Geo. M. 
Brown, Atty. Gen. (I. H. Van Winkle, Asst. Atty. 
Gen., on the brief), for appellant. C. H. Finn, of La 
Grande (R. J. Kitchen, of La Grande, on the brief), 
for respondents. 

**373 HARRIS, J. (after stating the facts as 
above). 

It is conceded that the payment of interest tolled 
the statute of limitations as against the note, and that 
thei:efore the plaintiff is entitled to a judgment for 
whatever sums may be due on the note, Section 25, 
L. O. L. The defendants contend, however, that 
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chapter 304, Laws 1913, bars the plaintiff from 
enforcing the lien of the mortgage. The parties did 
not make any agreement of record extending the 
time for payment; more than 10 years expired from 
the date of the *434 maturity of the note before the 
commencement of this suit; and hence the mortgage 
cannot be foreclosed if chapter 304, Laws 1913, is 
available to the defendants, although the note which 
the mortgage was designed to secure can be reduced 
to a money judgment. The question for final 
decision is whether the statute applies to mortgages 
given to secure moneys borrowed from the 
irreducible school fund. The defendants argue that 
chapter 304 is a statute of limitation, and that the 
language of the enactment is sufficiently 
comprehensive to embrace mortgages given to the 
state land board to secure money borrowed from the 
irreducible school fund. The plaintiff contends that 
this is in reality a suit by the state, and ·that, if 
chapter 304 is assumed to be a statute of limitation, 
it does not embrace the state for the reason that the 
state is neither expressly mentioned nor included by 
necessary implication. 

[1] Stated in broad terms, it is a rule of universal 
recognition that the government is not included in a 
general statute of limitation, unless it is expressly or 
by necessary implication included. This rule is said 
to be founded- upon the legal fiction expressed in the 
maxim, "Nullum tempus occurrit regi." However, it 
is not necessary to predicate this salutary precept 
upon any fiction, since sound reason for the rule is 
found in the fact that as a matter of public policy it 
is necessary to preserve public rights, r~venues, and 
property ·rfom injury and loss by the negligence of 
public officers. State v. Warner Valley Stock Co., 
56 Or. 283, 308, 106 Pac. 780, 108 Pac. 861; 
United States v. Nashville, C. & St. L. Ry. Co., 
118 U. S. 120, 6 Sup. Ct. 1006, 30 L. Ed. 81; 
Catlett v. People, 151 Ill. 16, 37 N. E. 855; State v. 
Fleming, 19 Mo. 607; Blazier v. Johnson, 11 Neb. 
404, 9 N. W. 543; Gibson v. Chouteau, *435 13 
Wall. 92, 20 L. Ed. 534; State v. School Dist., 34 
Kan. 237, 8 Pac. 208; Buswell on Limitations and 
Adverse Possession, § 97; 19 A. & E. Ency. Law 
(2d Ed.) 188; 25 Cyc. 1006; 36 Cyc. 1171. 

For the purpose of avoiding the common-law rule 
exempting the government from limitation statutes, 
the Legislature passed a statute .in 1862 which · 
provided that: 

"The limitations prescribed in this title, shall 
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apply to actions brought in .the name of the state, 
or any county or other public corporation therein, 
or for its benefit, in the same manner as to actions 
by private parties." Section 13, Deady's Code. 

This statute remained unchanged until 1903, when 
the Legislature amended it so as to read thus: 

"The limitation prescribe.cl in this title shall not 
apply to actions brought in the name of the state, 
or any county, or other public corporation therein, 
or for its benefit. ***"Section 13, L. 0. L. 

Another section provided that a suit shall only be 
commenced within the time limited to commence an 
action. Section 391, L. 0. L. From 1862 until 1903 
statutes of limitation applied to the state and private 
persons alike, for the sole reason that the state, 
acting through its Legislature, had expressly 
consented that limitation statutes be made applicable 
to the commonwealth. 

That the Legislature recognized the existence of 
the common-law rule exempting the government is 
conclusively proved by the passage of the act of 
1862, because, if the common-law rule did not at 
that time prevail in this jurisdiction, then the 
enactment of the statute of 1862, so far as made 
applicable to the state, was a work of 
supererogation; and, moreover, whenever the courts 
applied the bar of a statute of limitation to an action 
*436 prosecuted by the state, they did so only 
because the limitation statute bad been made 
applicable to the state by an express legislative 
enactment. State v. Baker, 24 Or. 141, 146, 33 
Pac. 530; S-chneider v. Hutchinson, 35 Or. 253, 
254, 57 Pac. 324, 76 Am. St. Rep. 474; Wallowa 
County v. Wade, 43 Or. 253, 260, 72 Pac. 793; 
State v. Portland Gen. Elec. Co., 52 Or. 502, 515, 
95 Pac. 722, 98 Pac. 160; State v. Warner Val. 
Stock Co., 56 Or. 283, 308, 106 Pac. 780, 108 Pac. 
861; Silverton v. Brown, 63 Or. 418, 424, 128 Pac. 
45; State v. Warner Val. Stock Co., 68 Or. 466, 
471, 137 Pac. 746. Had the Legislature merely 
repealed section 13 in 1903, the repeal would of 
itself have restored the common-law rule which had 
been suspended since 1862 (State ex rel. Goodman 
v. Halter, 149 Ind. 292, 47 N. E. 665, 49 N. E. 7); 
but the common-law rule was first revived and then 
reinforced by an express legislative declaration that 
statutes of limitation shall not apply to actions 
brought in the name of the state or for its benefit. 
The history of section 13 is helpful in ascertaining 
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the legislative purpose concerning the statute of 
1913. In 1862 the state adopted the policy of 
submitting itself to limitation statutes, but 
subsequently in 1903 the state concluded that a 
different policy would be better and accordingly 
declared that it would no longer submit itself to 
limitation statutes. Chapter 304, Laws 1913, does 
not contain any words expressly including the state 
nor does its language necessarily imply that the state 
is included. When viewed in the light of the 
previously declared policy of the state, the act of 
1913 is devoid of any suggestion whatever, and 
much less a necessary implication that the state is 
included. 

**374 [2] Although the state is not a party 
plaintiff eo nomine, nevertheless, if the suit is in 
truth for the benefit of *437 the state·, and if it is the 
real party in interest, a statute of limitation will not 
operate against the commonwealth. Even in the 
absence of a statute like section 13, i.. 0. L., the 
court will examine the record, and if :it appears that 
the state is the real party in interest, a limitation 
statute which does not expressly or by necessary 
implication include the government will not be 
permitted to operate against the state. State Bank v. 
Brown, 1 Scam. (2 Ill.) 106: Commonwealth v. 
Baldwin, 1 Watts (Pa.) 54, 26 Am. Dec. 33; Glover 
v. Wilson, 6 Pa. 290; Eastern State Hospital v. 
Graves, 105 Va. 151, 52 S. E. 837, 3 L. R. A. (N. 
S.) 746, 8 Ann. Cas. 701; Black v. Chicago, B. & 
Q. R. Co., 237 IU. 500, 86 N. E. 1065; People v. 
Kerber, 152 Cal. 731, 93 Pac. 878, 125 Am. St. 
Rep. 93; Sixth Dist. Agr. Ass'n v. Wright, 154 Cal. 
119, 97 Pac. 144; United States v. Beebe, 127 U.S. 
338, 8 Sup. Ct. 1083, 32 L. Ed. 121; State ex rel. 
Goodman v. Halter, 149 Ind. 292, 47 N. E. 665, 49 
N. E. 7; Hill v. Josselyn, 13 Smedes & M. (Miss.) 
597; Wasteney v Schott, 58 Ohio St. 410, 51 N. E. 
34. 

Having determined that chapter 304, Laws 1913, 
does not include the state, and having concluded 
that, if the state is the real party in interest, the 
statute is not available to the defendants, even 
though the state land board is the nominal plaintiff, 
we must now direct attention to the origin and 
functions of the state land board and to the history 
of the irreducible school fund in order to discover 
whether this suit is for the benefit of the state. 

The act of Congress approved February 14, 1859, 
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c. 33, 11 Stat. 383, admitting Orego.n to statehood, 
offered to the commonwealth sections 16 and 36 in 
every township of public lands in the state for the 
use of schools. Article 8, § 2, of the state 
Constitution provides that: 

"The proceeds of all the lands which have been, or 
hereafter *438 m_ay be, granted to this state, for 
educational purposes; * * * all the moneys and 
clear proceeds of all property which may accrue to 
the state by escheat or 'forfeiture;" and all moneys 
derived from other specified sources 11 shalI be set 
apart as a separate and irreducible fund, to be 
called the common school fund, the interest of 
which, together with all other revenues derived 
from the school land mentioned in this section, 
shall be exclusively applied to the support and 
maintenance of common schools in each school 
district, and the purchase of suitable libraries and 
apparatus therefor." 

Section 3 of the same article directs the 
Legislature to provide by law for the establishment 
of a uniform and general system of common 
schools. Section 4 commands that provision shall be 
made by Jaw for the distribution of the income of 
the common school fund among the several counties 
of the state; and section 5, so far as material here, 
reads thus: 

"The Governor, secretary of state, and state 
treasurer shall constitute a board of commissioners 
for the sale of school * * * lands, and for the 
investment of the funds arising therefrom, and 
their powers and duties shall be such as may be 
prescribed by law. * * *" 

By the terms of section 3882, L. 0. L., the 
Legislature declared that the Governor, secretary of 
state, and state treasurer "are hereby made a board 
of commissioners for the sale of state lands, and for 
the investment of the funds arising therefrom, and 
shall be styled the 'state land board."' Section 3913, 
L. 0. L., provides that the irreducible school fund 
of this state shall be composed of moneys derived 
from specified sources. The state land board is 
required by sections 3914, 3915, L. 0. L., to loan 
all moneys belonging to the irreducible school fund, 
and the board is commanded *439 to secure such 
loans by notes and mortgages "to the state land 
board on real estate in this state." Section 3926, L. 
0. L., makes it the duty of the state land board to 
foreclose all mortgages taken to secure loans from 
the school fund whenever more than one year's 
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interest is due and unpaid. 

By the terms of the Constitution the Governor, 
secretary of state, and state treasurer are made a 
board of commissioners for the sale of school lands 
and for the investment of the funds arising from 
such lands; and the powers and duties of the board 
"shall be such as may be prescribed by law." The 
Legislature has given the board a name by calling it 
the state land board, and, acting on the authority of 
the Constitution, has prescribed the powers and 
duties of the board. Every power conferred upon the 
board and every duty imposed upon it, whether 
conferred or imposed by the Constitution or 
legislative enactment, is for the direct benefit of the 
state. The state land board exists for the sole 
purpose of serving the state. Every attribute given to 
it and every function performed by it is for the 
benefit of the commonwealth. The state land board 
is the land department of the state. It is not an 
inferior board, but it is created by the Constitution 
and is a co-ordinate department of the state 
government. Corpe v. Brooks, 8 Or. 223, 225; 
Robertson v. State Land Board, 42 Or. 183, 187, 
189, 70 Pac. 614; Miller v. Wattier, 44 Or. 347, 
351, 75 Pac. 209; Warner Val. Stock Co. v. 
Morrow, 48 Or. 258, 262, 86 Pac. 369; State v. 
Warner Val. Stock Co., 56 Or. 283, 303, 106 Pac. 
780, 108 Pac. 861; De Laittre v. State Land Board 
(C. C.) 149 Fed. 800. Manifestly the state land 
board is acting for the benefit of the state, and the 
latter is the real party in interest. 

. *440 The defendants proceed with their argument 
by contending that, even though it is assumed that -
the state is the real party in interest, nevertheless, 
when the state loans money, it strips itself of the 
prerogatives attaching to sovereignty and acts in a 
purely proprietary capacity, subject to all the rules 
governing private parties. The defendants **375 are 
relying upon precedents which do not apply to the 
instant case. If it be assumed that the state land 
board is a private corporation and that the state is a 
mere creditor of the board, then cases like Calloway 
v. Cossart, 45 Ark. 81, might be available to the 
defendants. Cases where the state is the real party in 
interest are widely differeilt from those where the 
state is a mere creditor of a party who is both the 
nominal and real party to a legal proceeding. Bank 
of United States v. Planters' Bank, 9 Wheat. 904, 6 
L. Ed. 244; Bank of United States v. McKenzie, 
Fed. Cas. No. 927. See, however, Glover v. 
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Wilson, 6 Pa. 290; State ex rel. Goodman v. Halter, 
149 Ind. 292, 47 N. E. 665, 49 N. E. 7; and 
Buswell on Limitations and Adverse Possession, 
150. Again, if it be assumed that, prior to the time 
fixed by the note as the date of its maturity, the 
Legislature had pa.Ssed a statute shortening the 
period for the maturity of the note, or if a law had 
been enacted prescribing that the interest should be 
paid monthly instead of semiannually as stipulated 
in the note, then the defendant might be able to rely 
upon adjudications like Davis v. Gray, 16 Wall. 
203, 21 L. Ed. 447; Hall v. Wisconsin, 103 U. S. 
5, 26 L. Ed. 302; Patton v. Gilmer, 42 Ala. 548, 94 
Am. Dec. 665; Chapman v. State, 104 Cal. 690, 38 
Pac. 457, 43 Am. St. Rep. 158; Carr v. State, 127 
lnd. 204, 26 N. E. 778, 11 L. R. A. 370, 22 Am. 
St. Rep. 624; People v. Stephens, 71 N. Y. 527; 
Boston Molasses Co. v. *441 Commonwealth, 193 
Mass. 390, 79 N. E. 827. 

[3][ 4] The state, like a private person, is 
prohibited from impairing the obligation of a 
contract entered into by it. A p~re limitation statute 
does not operate upon the contract itself, and hence 
does not impair any obligation imposed by a 
contract; but a statute of limitation only affects the 
remedy and does not act upon the debt. Anderson v. 
Baxter, 4 Or. 105, 113; Kaiser v. Idleman, 57 Or. 
224, 228, 108 Pac. 193, 28 L. R. A. (N. S.) 169; 
Sturges v. Crowninshield, 4 Wheat. 122, 4 L. Ed. 
529; Bronson v. Kinzie, 1 How. 311, 11 L. Ed. 
143; Waltermire v. Westover, 14 N. Y. 16; 6 R. C. 
L. 367. Cases where, independent of any statute of 
limitation, the equitable defense of laches has been 
recognized, are also 'distinguishable from questions 
arising out of chapter 304, Laws 1913. 

[5] When the state loans money belonging to the 
irreducible school fund, it does not act in a 
proprietary capacity stripped of the attributes of 
sovereignty; but, on the contrary, it is performing a 
duty enjoined upon it by law and is acting for the 
public, The state is expressly commanded by the 
Constitution to provide for the establishment of a 
uniform and general system of common schools; 
and, furthermore, the Constitution commands that 
the school funds derived from specified sources shall 
be irreducible, and that the interest shall be applied 
exclusively to the support of the common schools. 
The state does not loan the money for a private 
purpose, but the ~oneys are loaned in order that 
revenue may be obtained to educate the children, 
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upon whom in after years will largely depend the 
welfare and stability of the commonwealth. This is 
a public purpose of the highest type. The title to the 
funds is vested in the state in its sovereign capacity; 
the state is not a mere dry trustee, but it holds the 
*442 funds in trust for the common schools of the 
state, and hence in trust for a public purpose; and 
therefore chapter 304, Laws 1913, cannot bar the 
foreclosure of mortgages given to secure moneys 
borrowed from the irreducible school fund. State v. 
Chadwick, 10 Or. 423, 428; Lawrey v. Sterling, 41 
Or. 518, 531, 69 Pac. 460; Alexander v. Knox, 6 
Sawyer, 54, 59, Fed. Cas. No. 170; Black v. 
Chicago, B. & Q. R. Co., 237 III. 500, 505, 86 N. 
E. 1065; United States v. Beebe, 127 U. S. 338, 
342, 8 Sup. Ct. 1083, 32 L. Ed. 121; State ex rel. 
Goodman v. Halter, 149 Ind. 292, 297, 47 N. E. 
665, 49 N. E. 7; Hill v. Josselyn, 13 Smedes & M. 
(Miss.) 597; United States v. Nashville, etc., Ry. 
Co., 118 U. S. 120, 6 Sup. Ct. 1006, 30 L. Ed. 
81. 

The plaintiff is entitled to the money judgment 
awarded by the trial court, and also to a decree 
foreclosing the mortgage. The decree appealed from 
will be modified to conform to the conclusions 
herein expressed. 

END OF DOCUMENT 
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regon Department of Environmental Quality 
811 SW Sixth Avenue 

John A. Kitzhaber, M.D., Governor 
Portland, OR 97204-1390 

(503) 229-5696 
TDD (503) 229-6993 

November 24, 1998 

Christopher L. Reive 
Bogle & Gates 
200 S. W. Market Street, Suite 600 
Portland OR 97201-5793 

RE: Staff Jennings, Inc. 
Case No. UT-NWT-96-274A 

Dear Mr. Reive: 

Per your request dated November 17, 1998, your request for an extension to the deadline to 
submit your reply brief in the above referenced matter has been approved. The deadline for the 
submittal is now December 1, 1998. 

If you should have any questions, please feel free to contact Susan Greco at (503) 229-5213. 

cc: Chris Rich, NWR 

Sincerely, 

. &u-e t l:fl~"J)" ' 
Caro 1 Whi p;l~ -lflJ""-' 

Chair, Environmental Quality Commission 

DEQ-1 



regon 
John A. Kitzhaber, NLD., Governor 

Department of Environmental Quality 
811 SW Sixth Avenue 

Portland, OR 97204-1390 
(503) 229-5696 

TDD (503) 229-6993 

November 2, 1998 

Christopher L. Reive 
Bogle & Gates 
200 S.W. Market Street, Suite 600 
Portland OR 97201-593 

Dear Mr. Reive: 

RE: Case No. UT-NWR-98-274A 

On October 30, 1998, the Environmental Quality Commission received the 
Department's Answering Brief in the above referenced matter. Pursuant to OAR 340~ 11-
132( 4)( c ), you may file a reply brief within twenty days (November 19, 1998). Once 
you file your reply brief, this matter will be scheduled for Commission consideration at a 
regularly scheduled meeting. 

If you should have any questions regarding these procedures, please feel free to 
call me at (503) 229-5213 or (800) 452-4011 ext. 5213 within the state of Oregon. 

~~ v'° Susan M. Greco 
Rules Coordinat r 

cc: Chris Rich, NWR 

DEQ-1 



I .• ~.-.:;. -::.:.-r .. 0 -Oregon r .. ,_ . . 'ii?J/fi,' 
l~\~ .. V/1 

····;·. 5'i,···' John A. Kitzhaber, M.D., Governor 

Susan Greco, Rules Coordinator 
811 S.W. 6'h Avenue 
Portland, Oregon 97204 

Dear Ms. Greco: 

November 2, 1998 

Department of Environmental Quality 
Northwest Region 

2020 SW Fourth Avenue 
Suite 400 

Portland, OR 97201-4987 
(503) 229-5263 Voice 
TTY (503) 229-5471 

Upon reviewing the final draft of the Department's Reply Brief that was filed with the 
Commission last week in the Staff Jennings matter, I identified one or two non
substantive clerical errors in the Background section that should have been corrected 
prior to filing. To make sure the Department's points are clear, please replace this section 
with the enclosed pages. Thank you. 

Sincerely, 

~ 
Christopher W. Rich 
Environmental Law Specialist 

cc: Christopher Reive, Bogle & Gates 

DEQ-1 
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE STATE OF OREGON 

IN THE MATTER OF: 
STAFF JENNINGS, INC., 

Appellant. 
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) 
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~~~~~~~~~~~~~~~~~) 

REPLY TO APPELLANT'S BRIEF 

No. UT-NWR-98-274A 
MULTNOMAH COUNTY 

7 INTRODUCTION 

8 The Department of Environmental Quality ("Department" or "DEQ"), replies to 

9 Appellant Staff Jennings, Inc. 's ("Staff Jennings") Brief, and asks the Environmental Quality 

10 Commission ("Commission") to uphold the Hearing Officer's Final Order and Judgment 

11 (Hearing Order) in the above matter. The Department bases this request on the following points: 

12 1. The Hearing Officer correctly found that Staff Jennings violated ORS 468B.025 

13 by causing pollution of waters of the state, and properly upheld the $8,400 civil penalty. 

14 2. The Hearing Officer correctly found that Staff Jennings failed to initiate and 

15 complete the investigation or cleanup of a petroleum release from an underground storage tank 

16 (UST). 

17 3. The statute(s) of limitations cited by Appellant do not apply to the violations cited 

18 in the above referenced enforcement action. Even if the Commission determines that a statute of 

19 limitations applies, the violations occurred well within the two or three year time frame contained 

20 in the statutes. 

21 BACKGROUND 

22 On October 20, 1988, Staff Jennings notified the Department of a petroleum release from an 

23 UST at the Staff Jennings Marina, a retail boat sales and maintenance facility located on the west 

24 bank of the Willamette River. 1 The report indicated that petroleum from this release caused soil 

25 contamination and resulted in a discharge of free petroleum product to the Willamette River. In 

26 

27 1 See Hearing Exhibit 5: October 20, 1988 DEQ Petroleum Release Form. 
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1 March of 1989, Staff Jennings' consultant, Golder Associates, submitted a "Report of Findings, 

2 Preliminary Field Investigation" which confirmed significant downgradient contamination in the 

3 soils and groundwater in contact with the Willamette River, and recommended a remediation plan 

4 to clean up the contaminaiton.2 DEQ Engineer, Loren Garner, visited the Staff Jennings Marina in 

5 November of 1989 and met with Golder Associates to discuss options for a remedial system 

6 capable of cleaning up the contarnination.3 

7 In January of 1990, Golder Associates submitted a report to DEQ confirming the 

8 presence of free product in groundwater at the Staff Jennings Marina, and proposing a specific 

9 design for a remedial system to clean up the contamination and prevent further migration of 

10 petroleum into the Willamette River. 4 DEQ staff reviewed the proposed plans, provided 

11 comments, and agreed to the proposed remedial approach. Staff Jennings' consultant 

12 acknowledged DEQ's comments and notified the agency in April of 1990 that Staff Jennings 

13 planned to move forward with implementation of the remedial system.' At this time, DEQ had 

14 only one field staff position to address cleanup of contaminated UST sites in the region. Because 

15 Staff Jennings gave every indication that it intended to move forward with a remedial system in 

16 1990, the Department concentrated its limited resources on other sites at that time. 

17 Staff Jennings did not move forward and install a remedial system in 1990.6 In fact, Staff 

18 Jennings did not conducted further investigation or cleanup activities between April of 1990 and 

19 March of 1994.7 During this period, the Department contacted Staff Jennings at least five times 

20 to discuss the need to conduct remediation and additional investigation since the contamination 

21 

22 

23 

24 

25 

27 

2 See p.14 of Golder Associates' 1989 report "Report of Findings," attached. 
3 Note that by this time the more specific UST Cleanup rule requirements of OAR 340-122-205 through 
340-122-260 had been in effect since November 9, 1988. 
4 See Golder Associates' 1989 report "Report of Findings," attached. 
5 See April 4, 1990 letter from Golder Associates to Loren Garner, DEQ, (Hearing Exhibit 10). See 
also Hearing Transcript, p. 90, lines 10-14 (indicating Staff Jennings knew in 1990 that a remediation 
system was necessary to abate further discharges into the Willamette River). 
6 See Hearing Transcript, p. 90, lines 10-24 (indicating Staff Jennings chose not to move forward 
primarily because it did not believe that the site was a high priority for DEQ). 
7 Note that the investigation requirements of OAR 340-122-242 were effective as of October of 1992) 
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1 plume might have changed/migrated during the preceding years.8 The Department specifically 

2 raised the need to conduct investigation and cleanup activities in compliance with the UST 

3 groundwater cleanup provisions in Oregon Administrative Rule (OAR) 340-122-242.9 

4 In March of 1994, Staff Jennings' consultant, De Minimis, Inc., submitted a "Limited 

5 Subsurface Soil and Groundwater Investigation" report that confirmed existing high levels of soil 

6 and groundwater contamination at the site. DEQ notified Staff Jennings in April and December 

7 of 1994 that Staff Jennings must conduct site investigation and corrective action under OAR 

8 340-122-242. 10 In response to DEQ's April 5, 1994 letter Staff Jennings informed DEQ that it 

9 intended to decommission tanks and conduct remediation between October 15, 1994 and 

10 February of 1995. 11 In November of 1995, DEQ Environmental Specialist, Rick Silverman, met 

11 with Staff Jennings' President and consultant at the Staff Jennings Marina. DEQ clearly 

12 informed Staff Jennings that petroleum contamination continued to enter the Willamette River 

13 from the site, and that groundwater monitoring wells must be installed in the winter of 1995 and 

14 that a remedial system to abate the discharge must be installed by October of 1996. 12 

15 When Staff Jennings did not make active progress toward installing a remedial system13 

16 or installing groundwater monitoring wells, the Department issued a Notice of Noncompliance 

17 on November 7, 1996, which resulted in a Notice of Civil Penalty Assessment and Remedial 

18 Action Order, issued on March 7, 1997. 

19 

20 

21 

8 See, e.g., Hearing Exhibit 11; Hearing Exhibit 12; Testimony of Tom Roick, Hearing Transcript, p. 
27, lines 11-28; Testimony of Rich Rose, Hearing Transcript, p. 30, lines 11-28, and p. 31, lines 1-15. 
9 OAR 340-122-242 (filed & effective on October 1, 1992); See also Testimony of Rich Rose, Hearing 
Transcript, p. 30, lines 11-28, andp. 31, lines 1-15. 22 

23 

24 

25 

26 

27 

w See Hearing Exhibit 17: December 21, 1994 letter from Rick Silverman to Staff Jennings; Hearing 
Exhibit 14: April 5, 1994 letter from Rick Silverman to Staff Jennings. 
11 See Hearing Exhibit 15. 
12 See Hearing Exhibit 18. 
13 Staff Jennings, on page 3 of in its Brief, indicates that it was delayed from complying with the 
deadlines for investigation and installation of a remedial system because it had difficulty obtaining 
access to adjacent properties. It should be noted that the presence or lack of off-site contamination did 
not prevent Staff Jennings from installing a remedial system to address known contamination from Staff 
Jennings' confirmed release. 
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11 (Hearing Order) in the above matter. The Department bases this request on the following points: 

12 1. The Hearing Officer correctly found that Staff Jennings violated ORS 468B. 025 

13 by causing pollution of waters of the state, and properly upheld the $8,400 civil penalty. 

14 2. The Hearing Officer correctly found that Staff Jennings failed to initiate and 

15 complete the investigation or cleanup of a petroleum release from an underground storage tank 

16 (UST). 

17 3. The statute(s) of limitations cited by Appellant do not apply to the violations cited 

18 in the above referenced enforcement action. Even if the Commission determines that a statute of 

19 limitations applies, the violations occurred well within the two or three year time frame contained 

20 in the statutes. 

21 BACKGROUND 

22 On October 20, 1988, Staff Jennings notified the Department of a petroleum release from an 

23 UST at the Staff Jennings Marina, a retail boat sales and maintenance facility located on the west 

24 bank of the Willamette River. 1 The report indicated that petroleum from this release caused soil 

25 contamination and resulted in a discharge of free petroleum product to the Willamette River. In 
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1 March of 1989, Staff Jennings' consultant, Golder Associates, submitted a "Report of Findings, 

2 Preliminary Field Investigation" which confirmed significant downgradient contamination in the 

3 soils and groundwater in contact with the Willamette River, and recommended a remediation plan 

4 to clean up the contaminaiton.2 DEQ Engineer, Loren Gamer, visited the Staff Jennings Marina in 

5 November of 1989 and met with Golder Associates to discuss options for a remedial system 

6 capable of cleaning up the contamination.' 

7 In January ofl990, Golder Associates submitted report to DEQ confirming the presence 

8 of free product in groundwater at the Staff Jennings Marina, and proposing a specific design for a 

9 remedial system to clean up the contamination and prevent further migration of petroleum into 

10 the Willamette River. 4 DEQ staff reviewed the proposed plans, provided comments, and agreed 

11 to the proposed remedial approach. Staff Jennings' consultant acknowledged DEQ's comments 

12 and notified the agency in April of 1990 that Staff Jennings planned to move forward with 

13 implementation of the remedial system.5 At this time, DEQ had only one field staff position to 

14 address cleanup of contaminated UST sites in the region. Because Staff Jennings gave every 

15 indication that it intended to move forward with a remedial system in 1990, the Department 

16 concentrated its limited resources on other sites at that time. 

17 Staff Jennings did not move forward and install a remedial system in 1990.6 In fact, Staff 

18 Jennings did not conducted further investigation or cleanup activities between April of 1990 and 

19 March of 1994.7 During this period, the Department contacted Staff Jennings at least five times 

20 to discuss the need to conduct remediation and additional investigation since the contamination 

21 

22 

23 

24 

25 

26 

27 

2 See p.14 of Golder Associates' 1989 report "Report of Findings," attached. 
3 Note that by this time the more specific UST Cleanup rule requirements of OAR 340-122-205 through 
340-122-260 had been in effect since November 9, 1988. 
4 See Golder Associates' 1989 report "Report of Findings," attached 
5 See April 4, 1990 letter from Golder Associates to Loren Garner, DEQ, (Hearing Exhibit 10). See 
also Hearing Transcript, p. 90, lines 10-14 (indicating Staff Jennings knew in 1990 that a remediation 
system was necessary to abate further discharges into the Willamette River). 
6 See Hearing Transcript, p. 90, lines 10-24 (indicating Staff Jennings chose not to move forward 
primarily because it did not believe that the site was a high priority for DEQ). 
7 Note that the investigation requirements of OAR 340-122-242 were effective as of October of 1992 
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1 plume might have changed/migrated during the preceding years.' The Department specifically 

2 raised the need to conduct investigation and cleanup activities in compliance with the UST 

3 groundwater cleanup provisions in Oregon Administrative Rule (OAR) 340-122-242.9 

4 In March of 1994, Staff Jennings' consultant, De Minimis, Inc., submitted a "Limited 

5 Subsurface Soil and Groundwater Investigation" report that confirmed existing high levels of soil 

6 and groundwater contamination at the site. DEQ notified Staff Jennings in April and December 

7 of 1994 letter that Staff Jennings must conduct site investigation and corrective action under 

8 OAR 340-122-242.10 In response to DEQ's April 5, 1994 Staff Jennings informed DEQ that it 

9 intended to decommission tanks and conduct remediation between October 15, 1994 and 

10 February of 1995. 11 In November of 1995, DEQ Environmental Specialist, Rick Silverman, met 

11 with Staff Jennings' President and consultant at the Staff Jennings Marina. DEQ clearly 

12 informed Staff Jennings that petroleum contamination continued to enter the Willamette River 

13 from the site, and that groundwater monitoring wells must be installed in the winter of 1995 and 

14 that a remedial system to abate the discharge must be installed by October of 1996. 12 

15 When Staff Jennings did not make active progress toward installing a remedial system13 

16 or installing groundwater monitoring wells, the Department issued a Notice of Noncompliance 

17 on November 7, 1997, which resulted in a Notice of Civil Penalty Assessment and Remedial 

18 Action Order, issued on March 7, 1997. 

19 

20 
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22 

23 

24 

25 

26 

27 

8 See, e.g., Hearing Exhibit 11; Hearing Exhibit 12; Testimony of Tom Roick, Hearing Transcript, p. 
27, lines 11-28; Testimony of Rich Rose, Hearing Transcript, p. 30, lines 11-28, and p. 31, lines 1-15. 
9 OAR 340-122-242 (filed & effective on October 1, 1992); See also Testimony of Rich Rose, Hearing 
Transcript, p. 30, lines 11-28, and p. 31, lines 1-15. 
10 See Hearing Exhibit 17: December 21, 1994 letter from Rick Silverman to Staff Jennings; Hearing 
Exhibit 14: April 5, 1994 letter from Rick Silverman to Staff Jennings. 
11 See Hearing Exhibit 15. 
12 See Hearing Exhibit 18. 
13 Staff Jennings, on page 3 of in its Brief, indicates that it was delayed from complying with the 
deadlines for investigation and installation of a remedial system because it had difficulty obtaining 
access to adjacent properties. It should be noted that the presence or lack of off-site contamination did 
not prevent Staff Jennings from installing a remedial system to address known contamination from Staff 
Jennings' confirmed release. 
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DISCUSSION 

A. Staff Jennings Violated ORS 468B.025(1)(a) by Causing Pollution of Waters of the 
State. 

In its Brief, Staff Jennings argues that the discharge of petroleum into the Willamette 

River from the adjacent contaminated soil and groundwater at the Staff Jennings Marina did 

not constitute repeated/daily violations of ORS 468B.025(1)(a). 14 Staff Jennings claims that the 

violation was complete after the initial release occurred in October of 1988 because the waste 

had already been "placed ... in a location where such wastes are likely to escape or be carried 

into the waters of the state by any means. 15
" This argument raises a statute of limitations 

claim (which is address in section C of this Reply Brief), and an assertion that the violation 

was not repeated between 1988 and 1997. These arguments fail as a matter of law for the 

reasons set forth below. 

Staff Jennings mischaracterizes the Department's application of ORS 468B.025(l)(a). 

This statute reads: 

"468B.025 Prohibited Activities. (1) Except as provided in ORS 468B.050, no person 
shall: 
(a) Cause pollution of any waters of the state or cause to be placed any wastes in a 
location where such wastes are likely to escape or be carried into the waters of the state 
by any means." (emphasis added). 

The Department cited Staff Jennings for "[causing] pollution of... waters of the state," 

not for causing waste " ... to be placed ... in a location likely to escape into waters of the state" 

which is a distinct violation included in ORS 468B.025(1)(a). Thus, Staff Jennings' focus on 

placement of waste is not relevant to this action. 

The Hearing Officer ultimately concluded that "Staff Jennings caused the pollution of 

state waters" 16 because it allowed the ongoing discharge of dissolved petroleum into the 

Willamette River. ORS 468B.025(l)(a) is a strict liability statute, and thus Staff Jennings was 

26 14 Appellant's Brief, p.4, footnote No. 17. 
15 Citing, in part, ORS 468B.025(1)(a), in effect since the initial 1988 release. 

27 16 Hearing Order, p. 3, attached. 
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27 

strictly responsible for "causing" the discharge (i.e., producing the result or consequence). 

Staff Jennings admits that it was responsible for the UST from which the initial release 

occurred. The hearing record provides a magnitude of evidence that, after 1988, dissolved 

petroleum from the Staff Jennings Marina entered the Willamette River on an ongoing basis. 17 

Staff Jennings does not dispute the fact that a petroleum discharge constitutes "pollution" 

under ORS 468B.005(3). 18 The Willamette River clearly qualifies as "waters of the state" as 

defined by ORS 468B.005(8). 19 

Fundamentally, Staff Jennings had a duty to install a remedial system capable of 

preventing the ongoing discharge of petroleum into the Willamette River. As early as 1989 

and 1990, Staff Jennings' consultant, Golder Associates, designed a remedial system capable 

capturing petroleum before it entered the river, and notified DEQ that Staff Jennings intended 

to install this system.20 In November of1995, DEQ gave Staff Jennings a reasonable deadline 

to install a system by October of 1996. 21 Despite this notice, Staff Jennings failed to install a 

remedial system and thus continued releasing petroleum into the Willamette River. For these 

reasons, the Hearing Officer concluded that: 

"Clearly, Staff Jennings was responsible for maintaining its property in such a 
manner so as to avoid causing pollution of state waters." Hearing Order, p. 4 
(emphasis added). 

"As of February 1989, Staff Jennings was on notice that there was petroleum 
comtamination in the soil that was discharging in the Willamette River. Despite 

17 See Transcript of Hearing, testimony of Loren Garner, pp. 15-16, lines 12-43 and lines 1-21, 
respectively; Transcript of Hearing, testimony of Tom Roick, p. 27, lines 17-42; Transcript of 
Hearing, testimony of Rick Silverman, p. 39, lines 7-27. See also, Golder Associates' "Report of 
Findings," pp. 3, 6, 9, 14, attached; Golder Associates' "Remediation Design for Sellwood Marina," 
pp. 2 & 3, attached. 
18 "Pollution" includes the "discharge of any ... substance ... which will or tends to render such waters 
harmful, detrimental or injurious ... wildlife, fish or other aquatic life or the habitat thereof." ORS 
468B.005(3). 
19 The definition of "the waters of the state" includes "rivers." 468B.005(8). 
20 See April 4, 1990 letter from Golder Associates, attached; 1989 Golder Associates' 1989 report 
"Report of Findings," attached; Golder Associates' 1990 report "Remediation Design for Sellwood 
Marina." 
21 Hearing Exhibit 18: November 11, 1995 Field Inspection Log prepared by Rick Silverman. 
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this information, it failed to take reasonable action, e.g., remediation, to avoid 
contamination of the river." Hearing Order, p. 4 (emphasis added). 

"However, in 1995, Staff Jennings was put on notice that it needed to move 
forward with the implementation of a remediation plan. As of March 7, 1997, the 
date of the Notice of Civil Penalty Assessment and Remedial Action Order, Staff 
Jennings had not complied with its statutory obligation. Given the circumstances, 
a penalty is warranted." Hearing Order, p. 4 (emphasis added). 

"DEQ has the burden of establishing a violation by a preponderance of the 
evidence. Based on the evidence presented, DEQ has met its burden. The penalty 
assessed is appropriate. Hearing Order, p. 4 (emphasis added). 

The Hearing Officer, after reviewing all evidence on the record, correctly found that Staff 

Jennings repeatedly and negligently caused pollution of waters of the state for years after the 

initial release. The $8,400 civil penalty is clearly warranted in this case. 

10 ~B=·-~S=ta=f=f~J~e=n=n=in,,..g""s~f=a=il""ed"'-"to"-..OC"-'o=m=p"'l""e=te~th=e~I=n~v~e=sti="g.,a=t=io=n~or,__,,C=le=a=n=u,,..p,._,,_of~a~P~e=tr~o=l=eu=m= 

11 Release from an Underground Storage Tank. 

12 In its Brief, Staff Jennings argues that it did not fail to initiate or complete investigation 

13 or cleanup activities under the UST Cleanup rules (OAR 340-122-242). Appellant's argument 

14 breaks down into the following four points: 1) a claim that Staff Jennings regulatory duty was 

15 limited to the rules in effect at the time of the 1988 initial release, 2) a claim tha DEQ never 

16 informed Staff Jennings that it was being reviewed under the UST petroleum release 

17 regulations (OAR 340-122-242) as opposed to the Environmental Cleanup Regulations (OAR 

18 340-122-020), 3) a claim that Staff Jennings complied with the applicable rules to the extent it 

19 could without a cleanup standard and schedule set by DEQ, and 4) a claim that Staff Jennings 

20 did not fail to "initiate" or "complete" the investigaton or cleanup of the release. Each claim 

21 fails to merit reversal of the Hearing Officer's finding of violation for the reasons set forth 

22 below. 

23 1. Staff Jennings regulatory duty was not limited to regulations in effect at the 

24 time of the initial release. 

25 In its Brief, Staff Jennings asserts that the only regulations which controlled the 

26 investigation and remediation of the release "were the regulations in effect in 1988" (citing the 

27 
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1 "1988 Environmental Cleanup Rules, OAR 340-150-130"22
). Although Staff Jennings had a 

2 duty to comply with OAR 340-150-130 in October of 1988, it was not excused from 

3 compliance with all subsequently adopted regulations. Appellant had a regulatory duty to 

4 comply with all applicable rules of the Commission when "effective. 23
" 

5 The Oregon Administrative Procedures Act (APA), at ORS 183.355(2), states that 

6 administrative rules are effective as of the date filed with the Secretary of State, unless 

7 otherwise specified in the rule. Thus, the groundwater investigation and cleanup requirements 

8 of OAR 340-122-242 applied to Staff Jennings site when effective on October 1, 1992.24 It is 

9 significant to note that Staff Jennings violation of OAR 340-122-242 was not based on a single 

10 event that occurred in 1988, but on the site conditions after 1992 (i.e., existing petroleum 

11 groundwater contamination25
) which triggered investigation and cleanup requirements under 

12 OAR 340-122-242. Staff Jennings' focus on the initial 1988 release is, therefore, misplaced. 

13 Appellants' position that its duty is limited to 1988 rules would effectively nullify the 

14 Commission's ability to adopt and refine rules over time, and thus contradicts applicable law. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

'26 

27 

22 Appellant's Brief, p. 8. Appellant incorrectly states that OAR 340-130-150 was an earlier version of 
the Environmental Cleanup Rules. OAR 340-150-130 was actually part of the general Underground 
Storage Tank compliance rules in 1988. Staff Jennings also incorrectly states in its Brief, at footnote 
No. 20, that OAR 340-150-130 was later renumbered to OAR 340-122-020 to 340-122-110 
(Environmental Cleanup Rules). In fact, OAR 340-150-130 was replaced in June of 1990 by federal 
rules (40 CPR 280.70 through 280.74) adopted by reference in the amended OAR 340-150-130. These 
amendments were essentially identical to provisions of earlier UST Cleanup Rules, OAR 340-122-205 
to 340-122-260, adopted in November of 1988, just one month after the initial petroleum release in 
October of 1988. 
23 "Effective" means that the rule requirements apply to all regulated entities as of the "effective date." 
24 DEQ acknowledges an error in dating the timeframe of the violation of OAR 340-122-242 back to 
1988 in the Notice of Assessment of Civil Penalty, as OAR 340-122-242 was not adopted until 1992. 
However, the Hearings Officer based her finding of violation primarily on Staff Jennings failure to 
complete investigation activities after receiving Notice from DEQ in 1994 and 1995, and, thus, the 

. finding of violation is valid. See also Section C of this Reply Brief, Statute of Limitations discussion. 
25 See Hearing Exhibit 13: De Minimis, Inc. March 31, 1994 "Limited Subsurface Soil and 
Groundwater Investigation," p. 11 (citing significant existing groundwater contamination at the Staff 
Jennings Marina as of 1994, attached. 
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2. Staff Jennings Knew that the Investigation and Cleanup Requirements of 

OAR 340-122-242 Applied to the Release at the Staff Jennings Marina. 

Staff Jennings argues in its Brief that "[a]t no time did the DEQ inform Staff Jennings 

that the release was no longer being reviewed under the Environmental Cleanup Rules OAR 

340-122-020] (as opposed to the UST petroleum release regulations including OAR 340-122-

242)"26 and therefore it lacked direction as to its regulatory duties. Staff Jennings' contention 

lacks both legal and factual bases. First, DEQ never informed Staff Jennings that the Staff 

Jennings Marina was regulated under the 1988 Environmental Cleanup Rules (OAR 340-122-

010 to OAR 340-122-110). This point is significant, because the UST Cleanup Rules (OAR 

340-122-205 through 340-122-260) automatically applied to all UST cleanup sites unless DEQ 

made a specific determination that the Environmental Cleanup Rules should control. 27 Because 

DEQ made no such determination, Staff Jennings should have known by operation of law that 

the UST Cleanup Rules applied to investigation and cleanup at the Staff Jennings Marina. 

Second, DEQ repeatedly put Staff Jennings on notice that the UST Cleanup Rules 

(specifically OAR 340-122-242) covered the Staff Jennings Marina investigation and cleanup. 

In a December 21, 1994 letter, the Department told Staff Jennings it must determine the 

"lateral and horizontal extent of contamination as outlined in Oregon Administrative Rules 

(340-122-242)," develop a "corrective action plan (CAP)," and implement a groundwater 

investigation "including installation of at least three groundwater monitoring wells. "28 The 

Department also informed Staff Jennings, in an April 5, 1994 letter, to conduct a site 

investigation as required by OAR 340-122-242.29 Staff Jennings' own consultant stated in a 

March 31, 1994 report to Staff Jennings that "[s]ince gasoline contamination was detected in 

soil samples collected at a depth greater than or equal to the depth of the water table; the 

26 Appellant's Brief, p. 8. 
27 OAR 340-122-020 (Environmental Cleanup Rules, circa 1988) which were in effect at the time of the 
Staff Jennings release. DEQ did not notify Staff Jennings that these rules applied to the Staff Jennings 
cleanup and did not generally apply these rules to UST cleanup sites in 1988. 
28 Hearing Exhibit 17: December 21, 1994 letter from Rick Silverman to Staff Jennings. 
29 Hearing Exhibit 14: April 5, 1994 letter from Rick Silverman to Staff Jennings. 
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1 groundwater samples were analyzed ... per OAR 340-122-242(3)(a)(A)." 30 Appellant's 

2 assertion that it lacked notice of its duty to comply with OAR 340-122-242 is directly 

3 contradicted by the facts on record. 

4 3. Staff Jennings did not lack a Cleanup Standard and Schedule. 

5 Staff Jennings also argues in its Brief that it was under no obligation, after notifying 

6 DEQ of the release in 1988 and submitting a report to DEQ in 1989, to proceed with further 

7 investigation or cleanup. Appellant argues that it complied with the 1988 provisions of OAR 

8 340-150-130(a) and (b), and it could not proceed further without a DEQ determination of a 

9 cleanup standard or selected remedial action. 31 The applicable regulations and facts contradict 

10 this argument. 

11 As discussed in section 1, above, Staff Jennings' regulatory duty was not limited to the 

12 1988 requirements in OAR 340-150~130, but extended to subsequently adopted regulations. 

13 Staff Jennings' sole focus on the 1988 regulations is, therefore, misplaced.32 The applicable 

14 UST Cleanup Rules (OAR 340-122-242, effective October of 1992) set specific numeric 

15 groundwater cleanup standards for petroleum UST contaminated sites. 33 Accordingly, as of 

16 October 1992, the regulations provided cleanup standards, independent of DEQ diredion. 

17 Additionally, DEQ repeatedly informed Staff Jennings in writing that it had to comply with 

18 OAR 340-122-242, which included numeric cleanup standards.34 Staff Jennings' consultant 

19 prepared a report for Staff Jennings in March of 1994 that identified and listed out the " ... basic 

20 numeric groundwater cleanup levels for petroleum-contaminated UST sites, as specified in 

21 

22 

23 

24 

25 

26 

27 

30 Hearing Exhibit 13: March 31, 1994 De Minimis Report, pp. 13-14, attached. 
31 Appellant's Brief, p.5. 
32 Note that even under OAR 340-150-130 (circa 1988), this rule does not state that the responsible 
party must comply with the four main requirements (i.e., (a) notify DEQ of the release, (b). assess the 
source and extent of the release, (c) meet with DEQ to set up a cleanup standard and a schedule, (d)and 
cleanup the release) in linear or chronological order. Nothing in that rule prevented Staff Jennings 
from moving forward with cleanup while later determine a cleanup standard or schedule. 
33 OAR 340-122-242(4)(a). 
34 See footnote nos. 15 & 16, infra. 
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1 OAR 340-122-242(4a). "35 Accordingly, Staff Jennings has no basis to claim that it lacked 

2 specific cleanup standards from at lease 1992 forward. 

3 Concerning a schedule for investigation and cleanup, the Hearing Officer found that 

4 DEQ gave Staff Jennings deadlines, including: a deadline to schedule the groundwater 

5 investigation (by January 23, 1995), a deadline to take borings and groundwater samples (by 

6 winter of 1995), and a deadline to install a remedial system (by October 1996).36 Therefore, 

7 Staff Jennings had sufficient notice of an investigation or cleanup schedule. 

8 Independent of DEQ direction, OAR 340-122-242 required Staff Jennings to conduct 

9 groundwater investigation and cleanup activities if it found petroleum contaminated 

10 groundwater. 37 Staff Jennings' consultants documented groundwater contamination at the site 

11 in a series of reports dating from 1989 to 1996,38 and therefore Staff Jennings should have 

12 proceeded forward with investigation and cleanup activities on its own volition. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

4. Staff Jennings Failed to "Initiate" and "Complete" Required Investigation 

and Cleanup Activities. 

In its Brief, Staff Jennings argues that it did not "fail to initiate" an investigation of the 

petroleum release because, in some general sense of the term, it "initiated" certain activities 

including hiring a consulting firm to investigate the 1988 leak from the UST, and submitting a 

report to DEQ. 39 The Department, however, cited a violation40 for Staff Jennings' failure to 

35 See Hearing Exhibit 13: De Minimis, Inc. March 31, 1994 report, p. 14, attached. 
36 Hearing Order, pp. 2-3, paragraph 8, states "In a letter from DEQ, dated December 21, 1994, Staff 
Jennings was asked to submit a proposed schedule of events for the implementation of the groundwater 
investigation, including the installation of at least three monitoring wells by January 23, 1995. As of 
November 1995, the DEQ representative told Jeff Jennings and the consultant that as long as they were 
making active progress toward addressing the impact of the release he would not proceed with a notice 
of noncompliance with a recommendation for civil penalty. He indicated the time frame for getting 
the borings and groundwater samples was during that winter (1995). He indicated the time frame for 
installing a remedial system was prior to the following year's rainy season, by October 1996." 
(emphasis added) 
37 OAR 340-122-240(3). 
38 See 1989 Golder Associates' 1989 report "Report of Findings," attached; Golder Associates' 1990 
report "Remediation Design for Sellwood Marina"; Hearing Exhibit 14: 1994 De Minimls Report, 
attached; 1996 De Minimis Report, attached. 
39 Appellant's Brief, p. 6. 
40 See March 7, 1997 Notice of Assessment of Civil Penalty, attached. 
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1 both initiate and complete specific investigation and cleanup activities required by the UST 

2 Cleanup Rules (OAR 340-122-242), including failure to install groundwater monitoring wells, 

3 failure to define the extent of contamination, and failure to develop a Corrective Action Plan. 

4 It is undisputed that Staff Jennings had not installed groundwater monitoring wells capable of 

5 fully defining the extent of contamination, and had not developed a Corrective Action Plan by 

6 November 7, 1996, when DEQ issued the Notice of Noncompliance . 

7 The Hearing Officer properly concluded that "[Staff Jennings] failed to complete the 

8 investigation or cleanup of a petroleum release from an underground storage tank"41 after DEQ 

9 gave Staff Jennings adequate notice and deadlines in 1994 and 1995 to conduct certain 

10 investigation and cleanup activites. The record fully supports the Hearing Officer's finding 

11 that Staff Jennings "failed to initiate" and "failed to complete" requirements of OAR 340-122-

12 242. The Department respectfully requests that the Commission uphold this finding. 

13 ~C~.-~D~E=O~'s~A=c=ti=o=n~s =a=re~n=ot~B=a=rr~e=d~b=y--=a~S~t=at=u=t=e~o=f~L=i=m=i=ta=t=io=n=s: 

14 In its Brief, Staff Jennings argues that the violation assessed against Staff Jennings 

15 under ORS 468B.025, for causing pollution of waters of the state, is barred due to statutes of 

16 limitations in ORS chapter 12 (either ORS 12.100(2), ORS 12.110(2) or ORS 12.130). As 

17 discussed in the attached Department of Justice "Memorandum of Authorities in Support of 

18 DEQ' s Reply Brief," the statues of limitations do not apply to this violation as a matter of law. 

19 Even if a two or three year statute of limitations applied to this case, both violations 

20 cited in the Departments enforcement action42 occurred well within the two or three year time 

21 frame. The hearing record shows that the violation for causing pollution of waters of the state 

22 in violation of ORS 468B.025(l)(a) occurred on an ongoing basis from the 1988 initial release 

23 up to and including 1997 when DEQ issued the Notice of Assessment of Civil Penalty. 43 

24 Accordingly, this violation occurred repeatedly within a two or three year time frame. The 

25 
41 Hearing Order, p. 3. 

26 42 See March 7, 1997 Notice of Assessment of Civil Penalty, attached, which was based on a 
November 7, 1996 Notice of Noncompliance, attached. 

27 43 See section A of this Reply Brief, p. 5, and footnote no. 17, infra. 
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1 Hearing Officer found that, in 1994 and 1995, DEQ directed Staff Jennings to perform certain 

2 investigation, cleanup, and abatement tasks, or risk a Notice of Noncompliance. 44 The Hearing 

3 Officer ultimately found that Staff Jennings did not meet these deadlines and therefore upheld 

4 both violations. This demonstrates that conduct constituting both violations occurred between 

5 the time DEQ gave Staff Jennings notice of its regulatory obligations (in December 1994 and 

6 November 1995) and the date of the November 7, 1996 Notice of Noncompliance. 

7 Accordingly, even if the Commission determines that a two or three year statute of limitations 

8 applies to these violations, the actions are not time barred. 

9 CONCLUSIONS 

10 The contested case record clearly demonstrates that Staff Jennings failed to meet its 

11 regulatory duty to conduct investigation and cleanup activities as required by the UST Cleanup 

12 Rules, OAR 340-122-242, despite reasonable notice and opportunity. Accordingly, the 

13 Hearing Officer correctly found that Staff Jennings failed to complete the investigation or 

14 cleanup of a petroleum release from an underground storage tank in violation of OAR 340-122-

15 242. 

16 The record also shows that Staff Jennings allowed petroleum from a known source of 

17 contamination to enter the Willamette River on an ongoing basis since 1988, despite repeated 

18 notice that the law required remediation and prevention of this release. Accordingly, the 

19 Heaings Officer correctly found that Staff Jennings negligently caused pollution to waters of 

20 the state in violation of ORS 468B.025(l)(a). 

21 For these reasons, the Department respectfully asks that the Commission uphold the 

22 Hearing Officers Ultimate Findings and Conclusions. 

23 

24 

25 1"/10/~g 
Date 

26 

27 44 Hearing Order, pp. 2-3, section 8. 

Page 12 - REPLY TO APPELLANT'S BRIEF 

CASE NO. UT-NWR-96-274A 

Christopher W. Rich 
Environmental Law Specialist 



1 

2 

BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE STATE OF OREGON 

3 IN THE MATTER OF: 

4 STAFF JENNINGS, INC. 

5 

6 

An Oregon Corporation. 

Respondent. 

) 
) 
) 
) 
) 
) 

MEMORANDUM OF AUTHORITIES 
IN SUPPORT OF DEQ'S BRIEF 

No. UT-NWR-96-274A 
Multnomah County 

7 DEQ has requested that the Department of Justice respond on its behalf to a legal 

8 issue raised by Respondent regarding the application of statutes of limitations to DEQ's 

9 actions against the Respondent. 

10 Specifically, Respondent Staff Jennings, Inc. argues that actions brought against Staff 

11 Jennings by DEQ under ORS 468B.025 and OAR 340-122-242 are barred due to statutes of 

12 limitations in ORS chapter 12 (either ORS 12.100(2), ORS 12.110(2) or ORS 12.130). 

13 Respondent cites no authority for this case proposition. In fact, the statute itself, and all case 

14 precedent, contradict Respondent's argument. 

15 In short, the statutes of limitations found in ORS chapter 12 do not apply against the 

16 state, unless such limitations are otherwise made applicable to the state's action. The statutes 

17 under which DEQ issues civil penalties and remedial orders do not include any statutes of 

18 limitations, nor do they make any of the statutes of limitations found in ORS chapter 12 

19 applicable to such actions. Therefore, no statutes of limitations apply against DEQ civil 

20 penalty or remedial order actions. 

21 Oregon la~ exempts state actions from statutes of limitations unless the government is 

22 expressly, or by necessary implication, included in the statute. There is a rule of "universal 

23 recognition that the government is not included in a general statute of limitations unless it is 

24 expressly, or by necessary implication, included." State Land Board v. Lee, 84 Or 431, 

25 434, 165 P 372, 383 (1917). The rule supports the public policy of preserving public rights, 

26 revenues and property from injury and loss by the negligence of public officers. Id. 
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ORS 12.250 incorporates this common law rule by providing as follows: 

Unless otherwise made applicable thereto, the limitations prescribed in this 
chapter shall not apply to actions brought in the name of the state, or any 
county, or other public corporation therein, or for its benefit. 

ORS 12.250. 1 

Referring to ORS 12.250, the Oregon Court of Appeals stated that "the common law 

rule that statutes of limitations do not apply against government bodies unless they are 

included expressly or by necessary implication is still in force." City of Medford v. Budge-

McHugh Supply Co., 91 Or App 213, 218, 754 P2d 607, 608 (1988) (holding that the city's 

product liability claim against a water pipe manufacturer was not barred by the statute of 

limitations even though the pipes were purchased in 1972 and the complaint was filed in 

1986). Thus, unless the statute under which the state proceeds includes a time limitation, the 

rule expressed in ORS 12.250 against application of statutes of limitations remains operative. 

ORS 468B.025 includes no statute of limitations. Similarly, the statutes upon which 

OAR 340-122-242 are based, primarily ORS chapters 465 and 466, include no pertinent 

statute of limitations. In addition, none of these key statutes incorporates any of the statutes 

of limitations found in ORS chapter 12. DEQ issued the civil penalty against Staff Jennings 

pursuant to ORS 468.126 through 468.140, ORS 183, and OAR 340, Divisions 11and12. 

The Remedial Action Order was issued pursuant to ORS 465.260(4) and 465.255. None of 

these statutes or regulations contains any statutes of limitations, neither do they 

Ill 

Ill 

1 The Oregon Attorney General has echoed the same position numerous times. See 47 Op Atty 
Gen 214 (1994) (the state sought repayment of lottery monies and the Attorney General found the 
claim to be one of assumpsit or money had and received to which no !aches or time limitations should 
govern based on general exemption under ORS 12.250); 1985 Opinion Request OP-5845, May 15, 
1985 (the state lacks authority to waive collection of past license fees; ORS 12.250 prevents any time 
limitations against collection); Opinion Request OP 5836, June 27, 1985 (recovering a state tax debt, 
including penalty and interest, is not subject to any statute of limitations). 

PAGE 2 - MEMORANDUM OF AUTHORITIES IN SUPPORT OF DEQ's EXCEPTIONS AND BRIEF 

DEPARTl\!.IENT OF JUSTICE 

1515 SW 5TH AVENUE, SUJTE 410 
PORTLAND, OREGON 97201 

PHONE (503) 229-5725 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

indicate that any limitations found in ORS chapter 12 should apply. Therefore, no statutes of 

limitations apply to DEQ's actions against Staff Jennings. 

DATED this ..;i 
9~ay of O~c;~ , 1998. 

M~=::~ 
Assistant Attorney General 

26 MH,kUMBH0209.PLE 
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ST:,fEWIOE ENFORCEMENT SECT 
DEPARTMENT Of ENVIRONMENTAL auAi 

BEFORE THE ENVJRONMENTAL QUALnY COMMISSIOA ~~; ~911~8~ l 
OF THE STATE OF OREGON 

IN THE MATIER OF: 
Department of Environmental Quality, 
Department 

vs. 

Staff Jennings, Inc. 
Respondent 

) 
) 
) 
) 
) 
) 
) 
) 

BACKGROUND 

HEARING ORDER REGARDING 
VIOLATION AND ASSESSMENT 
OF CIVIL PENALTY 
NO. UT-NWR-96-274A 

MULTNOMAH COUNTY 

The Department of Environmental Quality issued a Notice of Civil Penalty Assessment on 
March 7, 1997, under Oregon Revised Statutes (ORS) Chapter 183 and 468.126 through 468.140, 
and Oregon Administrative Rules (OAR) Chapter 340, Divisions 11 and 12. On March 24, 1997, 
Jeffrey S. Jones, attorney for respondent, Staff Jennings Inc., appealed the Notice and requested 
a hearing. 

A hearing was held on December 3, 1997, in the Department of Environmental Quality (DEQ) 
offices in Portland, Oregon before hearings officer, Linda B. Lee. Jeff Jennings, President of 
Staff Jennings, appeared with one witness and was represented by his attorney, Jeff Jones. 
Christopher Rich, environmental law specialist, represented DEQ with fom witnesses. 

ISSUES 

Did respondent cause pollution by allowing-a continuous discharge of petroleum from an 
underground storage tank spill or release to enter waters of the state in violation -of ORS 
468B.025(1)(a)? 

ls the respondent subject to a civil penalty for this violation pmsuant to OAR 340-12-069(£), 
OAR 340-12-042(2) and OAR 340-12-045? -

Did the respondent fail to initiate and complete the investigation or. clean up of a petroleum 
release from an underground storage tank, in violation of OAR 340-122-242? 

FINDINGS OF FACT 

1. The Staff Jennings Marina is located at 8240 S.W. Macadam Avenue in Portland, Oregon. It 
is bordered to the north by undeveloped river front acreage located on the west bank of the 
Willamette River. It is bordered to the east by the Willamette River. It is bordered to the south 
by an access road leading to a Multnomah County boat ramp located beneath the_Sellwood 

:c 
CD 
Cl 
:::!. 
:l 

(Q 

c .... 
a 
CD .... 



proceed with a notice of noncompliance with a recommendation for civil penalty. He indicated 
the time frame for getting the borings and ground water samples was during that winter 
(1995). He indicated the time frame for installing a remedial system was prior to the following 
year's rainy season, by October 1996. 

9. 'When a remedial system was not installed by November 7, 1996, a Notice of Noncompliance 
was issued. The matter was referred to the DEQ Enforcement Section and on March 7, 1997, 
the Notice of Assessment of Civil Penalty was issued. 

10. DEQ imposed a civil penalty of $8,400 based on a finding that Staff- Jennings caused 
pollution of waters of the s_tate in violation of ORS 46SB.025. A copy of the Findings and 
Determination of the Respondent's Civil Penalty is attached to this decision as Exhibit (1). 
DEQ considered also imposing an additional penalty amount of $52,207 for economic benefit 
but opted not to do so. Instead, DEQ requested that Staff Jennings meet the -terms and 
conditions of a remedial action order that was not subject to appeal. 

11. The February 1989 report prepared by Golder and Associates as well as subsequent reports _ 
prepared by De Minimis, Inc. in 1994 and 1996 indicated high level BTEX (benzene, toluene, 
ethylbenzene and total xylenes) contamination in the soil. This contamination was an ongoing 
source of petroleum contamination discharging into the Willamette River. 

- ULTIMATE FINDINGS 

Respondent Staff Jennings caused the pollution of state waters. 

Respondent Staff Jennings failed to complete the investigatfon or cleanup of a petroleum 
release from an underground storage tank. 

APPLICABLE LAW 

ORS 4688.025 (1) (a) states: 

(1) Except as provided in ORS 4688.050, no person shall: 
(a) Cause pollution of any waters oi the state or place or cause to be placed any 
wastes in a location where such wastes are likely to escape or be carried into the 
waters of the su;te by any means. ~ 

ORS 4688.005(3) states: 
- "Pollution" or "water pollution" means such alteration of the physical, chemical 

or biological properties of any waters of the state, including change in 
temperature, taste, color, turbidity, silt or odor of the waters, or such discharge 
of any liquid, gaseous, solid, radioactive or other substance into any waters of 
the state, which will or tends to either by itself or in connection with any other 
substance, create a public 'nuisance or which will or tends to render such waters 
harmful, detrimental or injurious to public health, safety or welfare, or to 
domestic, commercial, industrial, agricultural, recreational, or other legitimate 

STATE OF OREGON - EMPLOYMENT DEPARTMENT 3 



DEQ has the burden of establishing a violation by a preponderance of the evidence.· Based on 
the evidence presented, DEQ has met its burden. The penalty as assessed is appropriate. 

CIVIL PENAL TY 

The Respondent, Staff Jennings is liable for a civil penalty of $8,400. 

Dated this I 'b th day of March, 1998. 

ENVIRONMENTAL QUALITY COMMISSION 

.~~.~ 
· Linda B. Lee 

Hearings Officer 

STATE OF OREGON - EMPLOYMENT DEPARTMENT 5 



EXHIBIT (1) 

FINDINGS AND DETERMINATION OF RESPONDENT'S CIVIL PENALTY 
PURSUANT TO OREGON ADMINISTRATIVE RULE (OAR) 340-12--045 

VIOLATION: Causing pollution of waters of the state. 

CLASSIFICATION: This is a Oass I violation pursuant to OAR 340-12-D69(1)St). 

MAGNIDJDE: Absent any other finding, the magnitude of the violation is ~ to be 
moderate pursuant to OAR 340-12--045(1)(a)(ii), · 

CML PENALTY FORM1JLA: The fonnula for determining the amount of penalty of each violation 
is: 
BP+ [(0.1 x BP) x (P + H + 0 + R + C)] +EB 

"BP" is the base penalty which is $3,000 for a Oass I moderate magnitude violation in the matrix listed in 
OAR 340-12--042(1). Pursuant to OAR 340-12--042(2) the base penalty is doubled (to $6,000) 
because Respondent caused the spill of oil, as defined by OAR 340-108-002(11), through a negligent 
a.ct. -

•p• is Respondent's prior significant action(s) and receives a value of 0 because the Department has not. 
taken any prior significant actions against Respondent. 

"H" is the past history of Respondent in taking all feasible steps or procedures necessary to correct any_ 
prior significant action(s) and receives a value of 0 because the Department has not taken any prior -
significant actions against Respondent. _ · · -

• o· is whether or not the violation was a single occurrence or: was repeated or continuous during the 
period of the violation and receives a value of 2 because the illegal discharge was repeated for many 
days between October of 1988 and January of 1997. 

"R • is the cause of the violation and receives a value of 2 because Respondent was negligent. Respondent 
failed to take reasonable care to immediately clean up a spill or release of petroleum, and thereby 
avoid the foreseeable risk of causing pollution to waters of the state. 

"C" is Respondent's cooperativeness in correcting the violation and receives a value of 0 because 
R6pondent was neither cooperative not uncooperative. 

"EB" is the a.Wroximate dollar sum of the economic benefit that the Respondent gained through 
noncompliance, and receives a value of $0. 

(Staff I ennings) 
ll'l""T' xru.rn Ch_7/d) 



STATEMENT OF MAILING 

AGENCY CASE NO. UT-NWR-96-274A 
HEARINGS CASE NO. G60061 

I certify that the attached Final Order was served through the mail to the following parties in 
envelopes addressed to each at their respe:tive addresses, with postage fully prepaid. 

Staff Jennings (Certified) 
c/ o Jeffrey S. Jones, Attorney 
1001 Molalla Avenue, Suite 208 
Oregon City, OR 97045-3768 
(Sent with Jeffrey S. Jones' certified copy) 

Jeffrey S. Jones, Attorney (Certified) 
1001 Molalla Avenue, Suite 208 
Oregon City, OK97045-3768 

Chris Rich 
DEQ Enforcement Section 
2020 SW Fourth, 4th Floor 
Portland, OR 97201-4987 

. Susan Greco 
DEQ 
811 SW Sixth A venue 
Portland, OR 97204 

· Mailing/Delivery J;/<J._te: ~3-.._µ/ !'--'"')5'-'/-'9~~"--
Hearings Clerk: il rl . 
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November 7, 1996 

STAFF JENNINGS, INC. 
CIO DONALD B BOWERMAN - REGISTERED AGENT 
1001 MOLALLA AVENUE SUITE 208 
OREGON CITY OR 97045 

Dear Mr. Bowerman: 

Re: StaffJenning's Marina 
File No.: 26-88-078 
NWR-UST-96-171 

NOTICE OF NONCOMPLIANCE 

F 
~~on 
DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 

NORTHWEST REGIC 

This notice is being sent to you as the registered agent for Staff Jennings, Inc. (Staff 
Jennings). These violations came to the Department's attention due to a file review. 

This notice is a result·offour violations of Oregon Administrative Rules (OARs) and 
Oregon Revised Statutes (ORS) governing Underground Storage Tanks, Water Quality, 
and Spill rules at the above referenced site located at 8240 SW Macadam Avenue, 
Portland, Oregon. 

The following violations have been-documented at the Staff Jennings MariDa. 

1. Failure to comply with ORS 466.645 which requires any person liable for a spill or 
release of oil or threatened spill o'r release under ORS 4615.640 shall immediately 
clean up the spill or release. Any person liable for a spill or release or a threatened 
spill or release shall imrr!ediately initiate cleanup, whether or notthe department 
has directed the cleanup. The department may require the responsible person to 
undertake such investigations, monitoring,- surveys, testing and other information 
gathering as the department considers necessary. 

2. Violation of ORS 468B.025(l)(a) which prohibits a person from causing 
pollution of any waters of the state or place or cause to be placed any wastes in Fohn A. Kitzhob" 

location where such wastes are likely to escape or be carried into the waters of tne Govemoc 

state by any means. 8 • 2020 SW Fourth Avenue 
Suite 400 
Portland, OR 97201-4987 
(503) 229-5263 Voice 
TIY (503) 229-5471 
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Staff Jennings, Inc. 
November 7, 1996 
Page J 

If you have any questions concerning this matter or need assistance in resolving the 
problems associated with this site, please contact me at (503) 229-5477. 

Enclosures -

'-

cc: Jeff Jennings 
Staff Jennings-Marina 

- P.O. Box 82206 
Portland, OR 97282-8206 

·~ _.t 

Sincerely, 

Rick Silverman 
Environmental Speciallst 



~on 
CERTIFIED MAIL Z 076 234 278 

DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 

Staff Jennings, Inc. 
c/o Donald Bowerman, Registered Agent 
1001 Molalla Avenlie, Suite 208 
Oregon City, Oregon 97045 

Re: Notice of Civil Penalty· 
Assessment No. UT-NWRC96-274A and 
Remedial Action Order No. UT-NWR-96-274B 
Multnomah County 

_On or about October 18, 1988, a release of petroleum contamination resulting from a broken 
fuel distribution line from an underground storage tank (UST)_, occurred at the Staff Jennings 
Marina, located at 8240 S.W. Macadam Avenue, in Portland, Oregon. This release, which 
was reported to the Department of Environmental Quality (Department or DEQ) on or about 
October 19, 1988, indicated that petroleum from the release impacted the fuel tank area, 
caused significant soil contamination on Staff Jennings property adjacent to the Willamette 
River, and resulted in a discharge of free petroleum product into the river. Subsequent 
consultant reports and Department inspections have confirmed that significant concentrations 
of petroleum currently remain i.n the soil adjacent to the Willamette River. This contamination 
has been the soG.rce of an_ ongoing release of petroleum to the.river since October of 1988. 

· Although initial measures were taken to abate the direct discharge of free product into the 
river, adequate steps were not taken to clean up the contaminated soils adja_cent to the river. 
Golder Associates, a consulting firm, prepared a January 3, 1990, report.for Staff Jennings 
that discussed options for remediation of contaminated soil and groundwater at the Staff 
Jennings facility, including installation of a system to prevent further petroleum migration into 
the river. 

On November 21, 1995, Rick Silverman, of the Department's UST Section, directed Staff 
Jennings to define the horizontal extent of soil and groundwater contamination, obtain 
off-site boring samples, and make active progress towards installation of a remedial 
system to capture petroleum before it reaches the river. Mr. Silverman notified Staff 
Jennings that it.was in violation of water quality regulation$, and would need to install 
a remedial system by no later than October of 1996. 

• . . 

811 SW Sixth Avenue 
Portland, OR 97204-1390 
(503) 229-5696 
TDD (503) 229-6993 
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Staff Jennings, Inc. 
Case No. UT-NYVR-96-274A & B 
Page2 

On November 7, 1996, the Department sent Staff Jennings a Notice of Noncompliance (NON) 
for 1) failing immediately clean up a spill or release of oil, 2) causing pollution of waters of the 
state, 3) violating conditions of Staff Jennings NPDES Permit, and 4) failing to initiate and 
complete the investigation or cleanup of a release of petroleum from an UST, including failure to 
install monitoring wells and develoj} a Corrective Action Plan. Although Staff Jennings has taken 
some steps to identify sources of contamination, Staff Jennings has allowed a recurring discharge of 
petroleum -into the Willamette River, and has not fully complied with the Department's UST, Spill, 
and Water Quality regulations. · 

Petroleum contaminated soil and groundwater pose a serious threat to human health and the 
environment, and can require expensive cleanup. Unreasonable delays in performing 
necessary investigation and cleanup of contaminated sites can result in greater contamination as 
petroleum migrates through groundwater, and poses a threat of contamination-to surface water 
and adjacent properties, 

Enclosed is a Notice of Assessment of Civil Penalty, No, UT-NWR-96-274A (Notice), related 
to the discharge of petroleum into the Willamette River, I have assessed a total civil penalty of 
$8,400 for Staff Jennings' violation of the Department's Spill rules. In determining the amount 
of the penalty, I used the procedures set forth in OAR 340-12-045. The Department's findings 
and civil penalty determination are attached to the Notice as Exhibit 1. If you fail to either 
pay or appeal the civil penalty within twenty (20) days, a Default Order will be entered against 
you, I have chosen not to assess a_penalty for Violation 2 in the enclosed Notice, 

I have also included a Remedial Action Order, No. UT-NWR-96-274B (Order). The Order 
requires Staff Jennings to 1) install a remedial system capable of preventing additional petroleum -
contamination entering the Willamette River, 2) conduct water treatment in conformance with the 
NPDES Permit 1500A 3) obtain an off-site access agreement from the City of Portland to install 
monitoring wells to determine the lateral and horizontal extent of off-site petroleum contamination, 
4) submit reports of work performed under the Order, 5) submit a Corrective Action Plan for 
addressing any long term cleanup of soil and groundwater, and 6) pay all past due oversight costs. 

The civil penalty formula allows the Department to calculate an economic benefit gained 
through noncompliance. In this case, the Department calculated an economic benefit in the 
amount $52,207 that Staff Jennings gained by avoiding the cost of installing and maintaining a 
petroleum remediation system to clean up the release. The Department is not seeking the_ 
economic benefit amount in this action.· However, if you fail to meet all terms and conditions 
of the enclosed Order, DEQ will assess an additional civil ·penalty for violating the Order and 
include the $52,207 economic benefit, and any additional economic benefit if applicable. 



Staff Jennings, Inc. 
Case No. UT-NWR-96-274A & B 
Page 3 

If you wish to discuss_ this matter, or if you believe there are mitigating factors which the 
Department might not have considered in assessing the civil penalty, you may request an 
informal discussion by attaching your request to your appeal. Your request to discuss this 
matter with the Department will not waive your right to a contested case hearing on the civil 

-penalty. Please note that the Order is non-appealable. I understand that you have contacted a 
_ consultant to address the issues contained in the attached actions, and I encourage you to 
continue this work pursuant to the terms of the enclosed Order. 

- . - r 
I look forward to your cooperation and efforts to comply with the UST, Spill, and Water 
Quality rules in the future. However, if you fail to comply with the enclosed Order, or if 
additional violations occur, you may be subject to further action by .the Department. 

Copies_ of referenced rules are enclosed. I have also enclose_d a copy of the Department's 
internal management directive on Supplemental Environmental Projects (SEPs) which provide 
environmental enhancement in local areas. If you have any questions about this action, please 
contact Chris Rich with-the Department's Enforcement Section in Portland at 229-6775. 

er 
Enclosures 
cc: Northwest Region, UST Section, DEQ 

Waste Management Cleanup Division, DEQ 
Department of Justice 
Environmental Protection Agency 
Environmental Quality Commission 
Multnomah County District Attorney 
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE STA TE OF OREGON 

IN THE MATTER OF: 
STAFF JENNINGS, INC. 
an Oregon Corporation 

Respondent. 

) 
) 
) 
) 

NOTICE OF ASSESSMENT 
OF CIVIL PENALTY 
No. UT-NWR-96-274A 
MULTNOMAH COUNTY 

6 I. AUTHORITY 

7 This Notice of Assessment of Civil Penalty (Notice) is issued to Respondent, -staff Jennings, 

8 Inc., by the Department of Environmental Quality (Department) pursuant to Oregon Revised Statutes 

9i (ORS) 468.126 through 468.140, ORS Chapter 183 and Oregon Administrative Rules (OAR) Chapter 

10 340, Divisions 11 and 12. 

11 II. VIOLATIONS 

12 1. On or about October 19, 1988, to at least February 19, 1997, Respondent caused 

13 pollution of waters of the state in violation of ORS 468B.025(l)(a). Specifically, Respondent ~aused 

14 pollution by allowing a continuous discharge of petroleum, from an underground storage tank spill or 

15 release, to enter the Willamette River, waters of the state as_ defined by ORS 468B.005(8). Th.is is a 

16 Cfass I violation pursuant to OAR 340-12-069(±). 

17 2. On or about October 19, 1988 to at least February 19, 1997, Respondent failed to 

18 initiate and complete the investtgation orcleanup of a petroleum release from an underground storage 

19 tank, in violation of OAR 340-122-242. Specifically, Respondent failed to initiate immediate · 

· 20 abatement of petroleum discharge adjacent to the Willamette River, install monitoring wells as required 
-

21 by the Department, define the extent of on-site and off-site contamination, and develop a Correc.tive 

22 Action Plan to cleanup petroleum contamination. 

23 III. ASSESSMENT OF CIVIL PENALTIES 

24- The De]:Jartment imposes a civil penalty of $8,400 for Violation 1 in Section II above. The 

25 findings and determination of Respondent's civil penalty, pursuant to OAR 340-12-042(2) and OAR 

26 340-12-045 are attached and incorporated as Exhibit No. I. 

27 
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1 IV. OPPORTUNITY FOR CONTESTED CASE HEARING 

2 Respondent has the right to have a formal contested case hearing before the Environmental 

3 Quality Commission (Commission) or its hearings officer regarding the matters set out above, at which 

4 time Respondent may be represented by an attorney and subpoena and cross-examine witnesses. Tue 

5 request for hearing must be made in writing, must be received by the Department's Rules 

6 Coordinator within twenty (20) cL'tys from the date of service of this Notice, and must be 

7 accompanied by a written "Answer" to the charges contained in this Notice: 

8 In the written Answer, Respondent shall admit or deny each allegation of fact contained in.this 

9 Notice, and shall affirmatively allege any and all affirmative claims or defenses to the assessment of 

10 this civil penalty that Respondent may have and the reasoning in support thereof. Except for good 

11 cause shown: 

12 

13 

1. 

2. 

Factual matters not controverted shall be presumed admitted; 

Failure to raise a claim or defense shall be presumed to be a waiver of such claim or 

14 defense; 

15 3. New matters alleged in the Answer shall be presumed to be denied unless admitted in 

16 subsequent pleading or stipulation by the Department or Cqmmissionc 

17 Send the request for hearing and Answer -to: DEQ Rules ·Co-ordinator, Office of the 

18 Director, 811 S.W. Sixth Avenue, Portland, Oregon 97204. - Following receipt of a request for 

19 hearing and an Answer, Respondent will be notified of the date, time and place of the hearing. · 

· 20 Failure to file a timely request for hearing and Answer may result in the entry of a Default 

21 Order for the relief sought in this Notice. 

22 Failure to appear at a scheduled hearing· or meet a required deadline may result in a dismissal of 

. 23 the request for hearing and also an entry of a Default Order. 

24 The Department's case file at the time this Notice was issued may serve as the record for 

25 purposes of entering the Default Order. 

26 

27 
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1 V. OPPORTIJNITY FOR INFORMAL DISCUSSION 

2 In additi.Qn to filing a request for a contested case hearing, Respondent may also request an 

· 3 informal discussion with the Department by attaching a written request _to the hearing request and 

4 Answer. 

5 VI. PA Th1ENT OF CIVIL PENAL TY 
-

6 The civil penalty is due and payable ten (10) days after an Order imposing the civil penalty 

7 beeomes final by operation ·of law or on appeal. Respondent may pay the penalty before that time. 

8 Respondent's _check or money order in the amount of $8,400 should be made payable to "State 

9 Treasurer, State of Oregon" antl sent to the Business Office, Department of Environmental Quality, 

10 811 S.W. Sixth Avenue, Portland, Oregon 97204. 

11 

12 

13 Date 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
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EXHIBIT (1) 

FINDINGS AND DETERMINATION OF RESPONDENT'S CIVIL PENALTY 
PURSUANT TO OREGON ADNITNISTRATIVE RULE (OAR) 340-12-045 

VIOLATION: 

CLASSIFICATION: 

MAGNITUDE: 

Causing pollution of waters of the state. 

This is a Class I violation pursuantto OAR 340-12-069(1)(±). 

Absent any other finding, the magnitude of the violation is determined to be 
moderate pursuant to OAR 340-12-045(l)(a)(ii). 

CIVIL PENALTYFORMULA: The formula for determining the amount of penalty of each violation 
is: 
BP+ [(0.1 x BP) x (P + H + 0 + R + C)] +EB 

"BP" is the base penalty which is $3,000 for a Class I moderate magnitude violation in the matrix listed in 
OAR 340-12-042(1). Pursuant to OAR 340-12-042(2) the base penalty is doubled (to $6,000) 
because Respondent caused the spill of oil, as defined by OAR 340-108-002_(11), through a negligent 
act. 

"P" is Respondent's prior significant action(s) and receives a value pf 0 because the Department has not 
taken any prior significant actions against Respondent. 

"H" is the past history of Respondent in taking all feasible steps or procedures necessary to correct any 
· prior significant action(s) and receives a value of 0 because the Department has not taken any prior 

significant actions against Respondent. 

"O" is whether ·or not the violation was a single occurrence or was repeated or continuous during the 
period of the violation and receives a value of 2 because the illegal discharge was repeated for many 
days between October of 1988 and January of 1997. 

"R" is the cause of the violation and receives a value of 2 because Respondent was negligent. Respondent 
failed to take reasonable care to immediately clean up a spill or release of petroleum, and thereby 
avoid the foreseeable risk of causing pollution to waters of the state. 

"C" is Respondent's cooperativeness in correcting the violation and receives a value of 0 because 
Respondent was neither cooperative not uncooperative. 

"EB" is the approximate dollar sum of the economic benefit that the Respondent gained through 
noncompliance, and receives a value of $0. 

(STAFF JENNINGS.EXJ) -Page 1 -
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PENALTY CALCULATION: _i 

Penalty' = BP + [(0.1 x BP) x (P + H + 0 + R + C)] + EB 
= $6,000 + [(0.1 x $6,000) x (0 + 0 + 2 + 2 + O)] + $0 
= $6,000 + [($600) x (4)] + $0 
= $6,000 + $2,400 + $0 
= $8,400 

(STAFF JENNJNGS.EXI) -Page 2 -

(Staff Jennings) 
(UT -NWR-96-274) 



1 

2 

3 

4 

5 

6 

r 
"'"·· 

BEFORE TIIE ENVIRONMENTAL QUALITY COMMISSION 

OF THE ST A TE OF OREGON 

IN TIIE MA TIER OF: 
STAFF JENNINGS, INC., 
an Oregon Corporation, 

Respondent 

) 
) 
) 
) 
) 

REMEDIAL ACTION ORDER 

No. UT-NWR-96-274B 
MULTNOMAH COUNTY 

7 I. AUTHORITY 

8 This Remedial Action Order (Order), is issued to Respondent, Staff Jennings, Inc., an Oregon 

9 Corporation, by the Department of Environmental Quality (Department) pursuant to Oregon Revised 

10 Statutes (ORS) 465.260(4) and ORS 465.255(1). 

11 II. PURPOSE 

12 The purpose of this Order rs to cause proper investigation and cleanup of a release of hazardous 

13 substances at Respondent's underground storage tank (UST) f;:icility, Staff Jennings Marina, located at 

14 8240 SW Macadam Avenue, in Portland, Oregon. 

15 III. FINDINGS OF FACT 

16 1. Between 1988 and the date of this Order, Respondent owued or controlled the Staff 

17 Jennings Marina. 

18 2. On October 19, 1988, a release of petroleum contamination from au UST at the Staff 

19 Jennings Marina was reported to the Department. An unknown quantity of petroleum contamination 

· 20· released from the Staff Jennings Marina entered the Willamette River as a result of this release. 

21 3. A report by Respondent's consultant, Golder Associates, Inc., prepared in February of 

22 1989, indicated high level BTEX (benzene, toluene, ethylbenzene; and total xylenes), on the portion of 

23 the Staff Jennings Marina, adjacent to the Willamette River, as follows: benzene (2,000 parts per 

24 billion[ppb]), toluene (61,000 ppb), ethylbenzene (49,000 ppb), and total xylenes (402,000 ppb). 

25 

26 

27 

28 
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1 4. DeMinimis, Inc., a consultant for Staff Jennings, prepared a soil analysis- report dated 

2 March 31, 1994, which indicatated high level BTEX (16,100 to 27,000 ppb) contamination in _soil 

3 borings taken from the Staff Jennings Marina property below the USTs. 

4 5. DeMinimis Inc. 's UST decommissioning report dated December 13, 1994, indicated 

5 moderate to high level gasoline and diesel in soil from the UST excavation pits, ranging from 42 parts 

6 per million (ppm) TPH-G to 3552 ppm TPH-G, and non-detect to 3750 ppm for TPH 418.1 (diesel). 

7 6. Based upon the contamination reports submitted to the Department, Rick Silverman, of 

8 the DEQ Northwest Region UST Sectiori, conducted an inspection of the Staff Jennings Marina on 

9 November 21, 1996. During this inspection, Mr. Silverman informed Jeff Jennings of Staff Jennings\ 

10 that Staff Jennings would need to complete off-site investigation of contamination, and install a 

11 petroleum recovery system by no later than the end of 1996. Jeff Jennings verbally informed Rick 

12 Silverman that Staff Jennings would comply with this deadline. 

13 7. Based upon the levels of contamination reported on th_e Staff Jennings property adjacent 

14 to the Willamette River, consultants reports of discharges to the river system, and observations by 

15 DEQ, the Department concludes that th_e Staff Jennings-fadlity has been, since October of 1988, and 

16 _continues to be, a source of petroleum contamination discharging directly into the Willamette River. 

-17 8. - - De.:minimis, Inc. 's February 26, 1996, report indicated off-site petroleum contamination 

18 rangingJrom non-detect to 5700 ppm TPH-G, and non-detect to 1000 ppm TPH 418. l in the soil. The 

19 February 26, 1996 report also indicated benzene ranging from 340 ppb to 16,200 ppb and napthalene 

· 20 ranging from 5.1to188 ppb in groundwater at the Staff Jennings Marina. 

21 9. As of November 1, 1996, the Department had not received confirmation of off-site 

22 - investigation or installation of a petroleum recovery system. 

23 - 10. On November 7, 1996, the Department issued Staff Jennings a Notice of 

24 Noncompliance (NON) for 1) failing immediately clean up a spill or release of oil, 2) causing pollution 

25 of waters of the state, 3) violating conditions of_ Staff Jennings NPDES Permit, and 4) failing to initiate 

26 

27 
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1 and complete the investigation or cleanup of a release of petroleum from an UST, including failure to 

2 install monitoring wells and develop a Corrective Action Plan. 

3 11. As of February 19, 1997, Staff Jennings has not submitted evidence of compliance with 

4 the violations identified in the November 7, 1996 NON. 

5 IV. CONCLUSIONS OF LAW 

6 

7 

1. 

2. 

Respondent is a "person" under ORS 465. 200(20). _ 

-At all relevant times, Respondent's facility (or facilities) was a facility as defined in 

8 ORS 465.200(12). 

9 3. The materials described in Section III, paragraphs 2-, 3, 4, 5, 7 and 8 are "hazardous 

10 substances" under ORS 465.200(15). 

11 4. The discharges of hazardous substances as described in Section III, paragraphs 4, 5, and 

12 6 constitute a "release" into the environment under ORS _465.200(21). 

13 

14 

5. 

6. 

Respondent is an owner or operator as defined in ORS 456.200(19). 

Respondent is strictly liable, pursuant to ORS 465.255(1), for those remedial action 

15 costs incurred by the state or any other person that '8.re attributable to, or associated with, a facility and 

16 for damages for injury to or destruction of any natural resource caused by a release. 

17 7. - The Director may require Respondent to conduct any removal, remedial action, or 

18 - related actions necessary tci protect public health, safety, welfare and the environment, pursuant to ORS 

19 465.260(4). 

. 20 8. The work required by this Order is necessary to protect public health, safety, welfare, 

21 and the environment. 

22 V. ORDER 

23 Based upon the foregoing FINDINGS OF FACT and CONCLUSIONS OF LAW, Respondents 

24 are hereby ORDERED: 

25 1. Within ninety (90) days of receipt of this Order, Respondent shall, subject to 

26 Department approval, install a rem~dial system capable of preventing additional petroleum 

27 
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1 contamination from the Staff Jennings Property from entering the Willamette River. Within forty-five 

2 (45) days of installation of the remedial system required by this paragraph, Respondent shall submit a 

3 report outlining the remedial action plan to the Department. 

4 2. Upon installation of a water treatment system, pursuant to Section V, paragraph 1, 

5 above, Respondent shall conduct such water treatment in conformance with Staff Jennings' NPDES 

6 Penllit 1500A, including submittal of weekly discharge monitoring reports. 

7 3. Within ninety (90) days of receipt of this_ Order, Respondent shall obtain an off-site 

· _ 8 access agreement from the City of Portland Parks and Recreation Department to install monitoring 

9 wells to determine the lateral and horizontal extent of off-site petroleum contamination from the Staff 

10 Jennings Property. 

11 4. Within forty-five (45) days of determining the lateral and horizontal extent of 

12 contamination, as required by Section V, paragraph 3, above, Respondent shall submit an off-site 

13 investigation report to the Department 

14 5. Within ninety (90) days of completion of the off-site investigation and installation of 

15 monitoring wells, required by Section V, paragraph 3,. above, Respondent shall submit a Corrective 

16 Action Plan, pursuant to OAR 340-122-250(1), for responding to contaminated soils and groundwater 

17 in a·manner that protects public health, safety, welfare, and the environment. 

18 

19 

20 

21 

6. Within thirty_ (30) days of receipt of.this Order, Respondent shall pay in full all past due ( 

oversight costs, in the amount of $1,691, or enter into a payment plan approved by the Department. 

VI. FAILURE TO COMPLY 

1. Upon Respondent's failure to comply with this Order, DEQ may seek any available _ 

22 remedy to enforce this Order, including but not limited to penalties and injunctive relief. 

23 2. Pursuant to ORS 465.260(8), upon Respondent's failure to comply with this Order, 

- 24 Respondent shall be liable for any costs incurred by_ the State in conducting the work required under 

25 this Order and for punitive damages up to three times the amount of the State's costs. 

26 

27 
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1 3, Pursuant to ORS 465.260(6), Respondent may not seek administrative appeal or judicial 

2 review of this Order 

3 VII. SATISFACTION OF THIS ORDER 

4 Upon completion of the work under this Order, including receipt by the Department of all 

5 subniittals and reports required under Section V, the Department shall issue a Certification of 

6 Completion of activities under this Order. Issuance of a Certificate of Completion shall deem the 

7 Order satisfied and terminated. 

8 
'h 11· q1 

9 Date 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
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1. SCOPE OF WORK 

1.1 Site Description 

The Sellwood Marina site occupies two levels on the west bank of the 
Willamette River. Mucrr·of the site is constructed on a flattened bench which 
has been excavated into the fluvial clayey silts to silty clays of the river 
bank. Additional space has been gained at this main level of the marina 
facilities by constructing a piling-supported concrete platform which extends 
out over the river bank. This primary level of the facilities is 
approximately 20-25 feet above the water level of the river. Additional 
floating docks, etc. have been constructed in the river, adjacent to the 
showroom and service facilities. A drawing of the approximate site layout is 
attached as Figure 1. 

>part of the marina facilities, two underground storage tanks were 
installed to supply boat fuel. The tanks are of 10,000 and 4,000 gallon 
capacity, respectively, and their approximate locations are shown on Figure 1. 
Based on information provided by Staff Jennings, the 4,000 gallon tank is. 
about 25 years old, and is currently in use. The 10,000 gallon tank is 10-12 

years old and is also in use. 

1.2 Site History 

On October 18, 1989, the marina manager observed a slick of petroleum fuel in 
the river, down slope from the fuel tanks. Following this observation, it is 
our understanding that Staff Jennings, took the following steps to mitigate 
the existing spill, and to prevent further release of product: 

• October 18, 1988. Following his observation of the spill, Staff 
Jennings' marina manager contacted SRH Associates, Inc., of Portland, 
Oregon, to perform cleanup operations. 
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• October 18, 1988. SRH Associates deployed a floating boom in the 
river to contain the slick, and placed pads to absorb the floating 
product. SRH Associates also collected soil samples in the spill area 
to confirm that the material in question was gasoline from the marina. 
Staff Jennings personnel worked to trace the spill to its origin, and 
halted use of t_he fuel tanks. 

• October 19, 1988. SRH Associates notified the Oregon Department of 
Environmental Quality, the U.S. Coast Guard, and the local fire 
department of the spill. 

• October 20, 1989. Staff Jennings personnel determined that the 
primary source of spilled fuel was leakage from a cracked elbow 
located near the fuel turbine pump for the 10,000 gallon tank. They 
contacted Fullman Plumbing Company, of Portland, Oregon, to perform 
repairs. 

• October 25-28, 1989. Fullman Plumbing Company, repaired the broken 
elbow. Tanks were removed from service until testing could be done. 

• Once repaired, no further fuel release was observed. 

• February (4±), 1989. Pacific Tank and Construction Company, performed 
tank tightness tests on the two storage tanks. The results of the 
testing were inconclusive because the tanks could not be isolated from 
the attached distribution lines. Additional testing was planned. 

• February 15-17, 1989. Pacific Tank and Construction Company uncovered 
the tanks and related fuel distribution lines, isolated the systems, 
and performed a second series of tank and line tightness tests. Minor 
leaks were located and repaired in distribution lines, and the system 
was returned to service. 
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• February 16-17, 1989. Golder Associates conducted a preliminary soils 
investigation to determine the extent and quantity of contamination 
present in the tank field and along the adjacent river bank. 

The field investigation conducted by SRH Associates, determined that fuel 
residues were present qeneath the concrete boat platform identified on Figure 
1. Their initial study indicated that fuel leaking from the broken elbow 
(although this source had not yet been identified) had migrated from the 
gravel backfill around the underground storage tank and distribution lines, 
and into the silty sands of the river bank. The contaminant plume eventually 
entered the river at this location. 

1.3 Current Investigation 

Golder Associates was contracted by Staff Jennings, to conduct a soil sampling 
.s1 •y in the area immediately surrounding the fuel tanks, and extending 
eastward toward the river. Soil samples were also collected west of the on
site fuel tanks, at an area hydraulically up- gradient from any potential fuel 
leakage into the groundwater system. A total of 12 soil borings were 
completed at the project site, with 10 soil samples collected and analyzed for 
petroleum residues. 
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~ 2. PRELIMINARY FIELD INVESTIGATION 

~ 
lil 

n u 

Investigation of the site began on the afternoon of February 16, 1989, and 
continued through February 17, 1989 .. The investigation was intended to 
determine the nature and extent of fuel release from the tank field and 
associated fuel distrib~tion lines. This initial investigation consisted of 
drilling 12 soil borings with a 3-inch hand auger to allow the collection of 
soil samples at depth. Soil samples from each boring were sent to a 
commercial analytical laboratory for analysis of petroleum hydrocarbon 

~ content. Selected test holes which intercepted groundwater were left open and 

·• . i 
'·' 

. t 

, . . .. 
,·.] 

protected from rainwater intrusion overnight to determine the approximate 
groundwater surface elevations and localized flow direction. When completed, 
the soil borings were abandoned by backfilling to the surface with bentonite 
pellets. 

2.1 Soil Sampling and Collection 

As soil borings were performed, the soil's engineering characteristics were 
described for each change in soil type, and the soil was classified using the 
Unified Soil Classification System. Soil cuttings removed from the hole were 
also screened with a TIPP II photovoltaic organic vapor monitor (OVM) to 
provide a vertical profile of the aromatic organic constituents within the 
borehole. This screening was also used to identify samples to be collected 
for chemical analysis. Readings from the OVM were recorded on the soils logs. 

In reference to the field ·screening, the OVM detects hydrocarbons in the vapor 
phase, and is calibrated to isobutylene. Aromatic petroleum constituents 
generally show a response on the OVM similar to isobutylene, but aliphatic 
components do not. El~vated readings in the vicinity of soils are an 
indication of the presence of hydrocarbons in the soil. However, care must be 
taken in the interpretation of these results. OVM readings, expressed as 
concentrations in parts-per-million in the vapor phase, should not be used to 
directly infer concentrations in soil. Although a correlation does exist, it 
is quite sensitive to a number of factors, including the volatility of the 
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~ 0n hydrocarbons present, the nature of the soil (e.g., moisture and natural 

'~ I. 
'·' 

r. 

organic content), and the method used to sample the soil vapors. Adverse 

ambient weather conditions may also affect the functioning of the equipment 

(e.g., the investigation was performed during a rainstorm; high ambient 

humidity can elevate OVM readings to some extent). It is therefore possible 

for soils with relativeJy low hydrocarbon concentrations to exhibit high 

readings; the reverse is also true. Because of this variability, the OVM 

should only be viewed as a semi-quantitative, first order screening tool for 

hydrocarbon contamination. 

2.2 Laboratory Analysis 

Based on OVM readings, degree of hydrocarbon staining, and in some cases, 

petroleum odor, samples were collected from most boreholes for analytical 

testing. The soil samples for analysis were transferred to clean glass jars 

fitted with Teflon lids, supplied by Pacific Analytical Laboratory, Inc., of 
Beaverton, Oregon. Samples were subsequently transported ta that laboratory 

for testing at the conclusion of the field investigation. Analysis was 

performed on all samples for aromatic hydrocarbons and total petroleum 

hydrocarbons, ·using USEPA methods 8020 (8240), and 418.1. Selected samp1es 

were also analyzed for total lead, and fuel fingerprint testing (USEPA method 

8015, modified) was performed to determine 
constituents (gasoline, diesel, or other). 

summarized in Appendix 1. 

the source of the organic 
The results from this testing are 
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3. CONCLUSIONS 

Based on our field investigation and the results of analytical testing, it is 
apparent that gasoline and gasoline,derived compounds have been released into 
the soils in the vicinity of the Sellwood Marina tank field, and that 
petroleum has migrated_downgradient to the vicinity of the Willamette River. 
Further, based on the results of the investigation and the possible courses of 
action for eventual remediation, it is expedient to define two zones affected 
by the re 1 ease for reference, The first zone (Zone 1) .surrounds the fue 1 
tanks, including the tank backfill and the immediately adjacent native soil. 
The second zone (Zone 2) comprises the river bank, and the adjacent area of 
river bed between the high and low water marks of the Willamette River. The 
boundary between these zones is not clearly defined, however any plans for 

i · remediation of either of the zones may be modified to further investigate this 
I 

transitional area. 

3.1 Subsurface Conditions 

Two native soil types were encountered at the Staff Jennings site. On the 
upper level of the site (Zone 1), generally surrounding the fuel tanks, the 
native soil is a plastic silty clay to clayey silt. The soil exposed adjacent 
to the Willamette River (Zone 2), to a depth of approximately two feet, is 

t~ silty fine sand to sandy silt. 
b;, 

~~ Sand and gravel was also encountered in Zone 1. This granular material was 
: ~~~ 

~ identified in soils borings adjacent to the tank field and distribution pipes, 
and probably represents backfill around the tank system components. Gravel 
was also used to varying depths as a base course beneath the asphalt paving 
located in Zone 1. 

Table 1 lists relative borehole surface and groundwater elevations for the 
soil borings. These elevations are based on a hand level survey, using 50 
feet as an assumed datum. The accuracy of the survey is assumed to be plus or 
minus 0.1 foot. Water depths were measured in open test holes, and are also 
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assumed to be accurate to plus or minus 0.1 foot. Groundwater flow at the 
site, based on limited observations of groundwater levels in soil borings, 
appears to be easterly, toward the Willamette River. On a smaller scale, the 
groundwater flow may be locally complicated by the presence of the sand and 
gravel backfill surrounding the fuel tanks and distribution lines. 
Considering that the b~ckfill is a more permeable material than the native 
soil, groundwater may tend to preferentially migrate along distribution lines 
or locally flow toward the tanks, whose backfill may act a sump. These local 
variations in flow direction should be considered tentative, as the 
differences in water level between test borings varied only a few tenths of a 
foot, approaching the limits of accuracy of the survey. 

TABLE 1 
BOREHOLE AND GROUNDWATER ELEVATIONS 

TH 1 50.0 
TH2 49.9 46.9 
TH 3b 50 .1 
TH 4 49.9 47.3 
TH 5 50.l 47.1 
TH 6a 50.7 50.l 
TH 6b 51.4 
TH 10 50.l 46.8 

3.2 Environmental Conditions 

Zone 1 - Fuel Tank Area 

The area surrounding the fuel tanks was sampled extensively, as described in 
section 2. Test holes THI through TH5, and THlO, were situated throughout the 
tank field as shown on Figure 1. TH6 was located upgradient of the tank 
field, to intercept possible contaminants entering the site. 
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Results of the analyses (USEPA method 8020 [8240]) of soil from THI and TH5 
indicate elevated levels of benzene, toluene, ethyl benzene, and xylene. A 
fuel fingerprint test performed on the sample from THI suggested the source of 
the release was gasoline-based fuel. These two test holes are adjacent to the 
location of the ruptured fuel elbow on the 10,000 gallon tank. It seems 
likely that most, if nQ_t all, of the hydrocarbons present at these test holes 
are due to the damaged fuel distribution line. Test holes 2, 3, and 4 were 
also drilled in close proximity to the storage tanks, but did not exhibit high 
concentrations of aromatic hydrocarbons, indicating that, although there may 
have been some petroleum residue in the backfill surrounding the tanks, the 
bulk of the release moved downgradient toward the river. THlO was placed near 
an existing pipe manifold near a formef gasoline pump site. The Pacific Tank 
and Construction Company investigation indicated that some leakage may have 
occurred at this location, and the elevated levels of hydrocarbons at this 
location support their findings. TH6 exhibited low concentrati~ns for all 
constituents measured, indicating that the groundwater flow and the 
hydrocarbon release migrated away from this area. 

Zone 2 - River Bank and River Bed 

Zone 2 is located at the toe of the moderately steep river bank, and at the 
time of testing, extended to the edge of the Willamette River, 20 to 50 feet 
east. 
Figure 

Testing at this location 
1 as TH7, TH8, and TH9. 

consisted of three soil borings, shown on 
Of the three test holes, TH7 shows the highest 

concentrations of hydrocarbons, approximately 2-3 times higher than the test 
holes near the damaged fuel distribution line. According to Staff Jennings 
personnel the petroleum release was abated as soon as the broken pipe elbow 
was repaired. This suggests that the petroleum moved quickly through the 
relatively permeable silty sands of the river bank. It is not known at this 
time whether the movement took place on the surface of the existing 
groundwater table, or in the unsaturated zone above. It appears that the 
petroleum product is concentrated at the groundwater surface. The field 
evidence also suggests that the affected area is fairly limited in lateral 
extent, as TH8 and TH9 exhibited minimal concentrations of hydrocarbons. The 
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full depth or vertical thickness of Zone 2 was not determined for the 
contaminated zone during this investigation. 

General 

893-1030 

The data described above suggest the following overall conclusions regarding 
soil contamination at the Sellwood Marina site 

• Hydrocarbons are present in soil, both within the tank field, and 
along the edge of the Willamette River directly downslope from the 
field, 

• The hydrocarbons are likely due to the release of gasoline, 

• Low concentrations of hydrocarbons in the vicinity of THlO are 
attributable to leakage at a pipe manifold which has also been 
repaired, 

• The highest concentrations of hydrocarbons are located at the north 
end of the 10,000 gallon fuel tank, where the broken pipe elbow was 
located, and in the river bank directly downslope. 

[ Based on our preliminary investigation, the area impacted is approximately 40 
~ by 50 feet in Zone 1, and 50 by 60 feet in Zone 2. The total depth to which 
Qa hydrocarbon residues have penetrated was not determined during our 
~ 
~ investigation. 
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'It 4. RECOMMENDATIONS 

,_._} 

We anticipate that contaminated soils at the Sellwood Marina site will require 
treatment to remove fuel residue. Although our final recommendations for 
remediation plans will be dependent upon Oregon Department of Environmental 
Quality target values for contaminant abatement, we believe that one or more 
of the following alternatives will achieve the desired result. 

Zone 1 - Fuel Tank Area 

Based on our soils investigation within Zone 1, we recommend that the fuel 
f!i tanks be removed from service, the affected soils removed and aerated Qn site, 
"'' the tanks be retrofitted to meet current standards (or replaced), and the 

fr-; 
Lt 

L' i 
;; 

~ 
. 
. 

aerated soil replaced in the tank excavation as backfill if suitable. This 
method will provide the best assurance that the affected soils have been 
removed, and will allow sampling of the surrounding 5oils for confirmation 
that hydrocarbon residues remaining do not exceed the proposed Oregon DEQ 
matrix values for cleanup. Excavation and treatment of the soils on site will 
reduce the potential long-term liabilities for Staff Jennings, both by 
insuring that Zone 1 has been remediated to DEQ standards, and by avoiding the 
shared liabilities which are assumed when material is landfilled at a 
hazardous waste site. 

Removal and replacement of affected soils would interfere with daily 
operations at the site for a period of time ranging up to several days, and 
would require removal and replacement of the existing tanks and fuel 
distribution lines, but would require no ongoing remediation effort or system 
maintenance. 

Alternatives to the above recommendation exist. 
the Pacific Tank and Construction Company stated 

It is our understanding that 
that the present UST system 

may be brought into compliance with current regulations without replacement of 
the existing tanks. If such an upgrade is planned, it would be possible to 
remediate the site by soil venting and installation of extraction wells, if 
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needed. The soil venting system could be installed at the same time that 
other upgrades (such as overfill or corrosion protection systems) are 

U performed. These installations may restrict the active usage of the site for 
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a period of up to several weeks, and would require periodic maintenance and 

monitoring to assure that the remediation progressed as planned. It should be 
understood that we do n..ot regard this alternative to be as comprehensive as 
the physical removal, treatment, and replacement of the affected soils. It is 
possible that·residual pockets of hydrocarbons might remain in the soil using 
soil venting methods, and verification of final hydrocarbon concentrations 
remaining in the soil following cleanup will be more difficult. 

Optimum performance of a soil venting system would be realized during the 
summer months, when the local groundwater table is depressed. If remediation 
is to take place when the water table is high, an extraction well and pump 
might a 1 so be required to remove any free product which may be fl oat i ng at the 
groundwater surface. Installation of an air venting system will generally 
produce satisfactory results in the granular backfill surrounding the tanks, 
where the major levels of contamination were identified within Zone 1. Poorer 
results may be expected if hydrocarbons have penetrated silty clays or other 
less-permeable soil types to a significant extent. 

Zone 2 - River Bank and River Bed 

We recommend excavating the contaminated soils in Zone 2 and treating them on 
site. The groundwater beneath Zone 2 will probably require treatment as well. 
We recommend that either a well point system or a french drain system be 
installed to intercept and draw floating petroleum. 

Site remediation in Zone 2 will be complicated by several factors, including: 

• Access to the areas within Zone 2, only occurs during periods of low 

water level, 

• The close working quarters under the boat storage platform, 
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• The geotechnical aspects of maintaining stability of the boat storage 
structure if affected soils must be removed to any significant depth 
around the supporting pile, and 

• The environmen~al concerns of releasing hydrocarbons into the 
Willamette River during the soils cleanup. 

We believe that these potential problems may be avoided by using a small, 
track-mounted (low ground pressure} backhoe to remove the soil to the base of 
Zone 2, if possible. Although further investigation must be done to verify 
the actual thickness of this zone, we believe that the depth of soil 
containing hydrocarbons should not extend much deeper than the lowest 
groundwater surface sustained at the site since the spill incident. The water 
table at this location is closely tied to fluctuations in level of the 
Willamette River. Based on records supplied by the U.S. Geological Survey 
from their Morrison Bridge gaging station, the level of the Willamette River 
varied from .8 to 10.7 feet above base level in the interval from 
September 1, 1988 to March 18, 1989. This suggests that hydrocarbons, which 
tend to float on water, will be concentrated in a zone 2-3 feet thick. 
Excavation is possible to this depth by the equipment suggested. 

Once excavated, the soil can be stockpiled and aerated on site. The location 
selected for the stockpile should be covered by plastic sheets to prevent 

>;i;i infiltration of the subgrade, and suitably bermed to prevent runoff from 
!ti4 1'i•' entering the river. Installation of venting pipes in the stockpile is 

recommended to speed the aeration process. Fluids draining from the pile due 
to rainfall or draining of interstitial water, should be contained and tested 
for hydrocarbon concentration. Treatment of this water will be necessary 
before it can be discharged into the river. A holding tank may be located on 
site and an oil/water separator installed for this purpose. During the 
excavation process, it is suggested that the river adjacent to the work area 
be protected by containment booms should hydrocarbons be released from the 
soil. 

Golder Associates 



r 
! 
I 
I 
n 
t 

!I 

lff, 
tf;,;i 

w 
i 
fE 

April 3, 1989 13 893-1030 

A permit will be required for the discharge of treated water into the 
Willamette River. This must be obtained from the Oregon State Water Resource 
Division. Additional permitting will be required from the U.S. Army Corps of 
Engineers for excavation of soil adjacent to the river. 

The areal extent and volume of affected soil, and the relative concentrations 
of hydrocarbons can be better defined during the actual remediation process, 
using on-site screening techniques with confirmation by commercial laboratory 
analysis. Based on the limited sampling done in this investigation, the total 
volume of potentially contaminated soil adjacent to the river is estimated to 
range from 100 to 500 cubic yards. 

We believe that excavation will remove all or most of the affected soil from 
Zone 2. If the depth of hydrocarbon migration proves excessive, or if high 
groundwater conditions prevent effective excavation, a secondary means of 
remediation may be possible. This approach involves installation of a series 
of well points and extraction pumps, or.a French drain, collection sump, and 
pump, to remove any remaining petroleum from soil lying below the water table, 
and will also intercept any residual hydrocarbons from the beheaded plume 
originating in Zone 1. The spacing, depth, and configuration of this 
groundwater extraction system, if required, must be determined after the 
excavation is completed. Treatment of extracted water could be accomplished 
in a holding tank, as outlined above. 
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~f:: 5. SUMMARY 
[:'} 

~ 
t-.4. iif: An investigation, including soil borings, on-site screening, .and laboratory 
··· analytical methods, was conducted at the site of a fuel spill from an existing 

6··, underground storage tank at the Sell wood Marina facility. The investigation 
'· , confirmed that contaminated soils were present adjacent to and down-gradient 
f,'i from the underground tank, and that·contaminated soils exist in areas which 
/11 
l• ·. are adjacent to and at some times inundated by the Willamette River. The 
1> -

i 

.. -·; 

i 

results of testing, and sample locations, are shown on the attached figures. 

We believe that the soils containing hydrocarbons may be suitably remediated 
in the following manner: 

Zone 1 - Fuel Tank Area 

Removal, aeration, and replacement of the soils and existing tanks is the 
recommended method. This can be done simultaneously with a tank 
upgrade/retrofit program. An alternative is to utilize soil venting and 
extraction wells, if needed, to reduce concentrations of hydrocarbo~s to 
acceptable levels. This method, if selected, may be done simultaneously with 
retrofitting of the existing tanks. 

Zone 2 - River Bank and River Bed 

Removal, aeration, and replacement of the affected soils is recommended. 
Remediation of residue petroleum hydrocarbons in groundwater or soils below 
the groundwater table should be accomplished by installing extraction wells or 
a French drain, if needed. 

Design of remediation approaches should be done in consultation with the 
Oregon Department of Environmental Quality, following their review of this 
report. 

Golder Associates 
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February 24, 1989 

Golder Associates 
4104 148th Ave. NE 
Redmond, WA 98052 

PAL REPORT NUMBER: 
P.O./JOB NUMBER: 
DATE RECEIVED: 
ITEMS: 

ANALYSIS 

89-0127 
09163 
2/17/89 
Eleven Samples 

METHOD: BTEX per EPA 8240 (GC/MS) 
Gasoline per EPA 8015 (GC/FID) 
TPH per EPA 418.1 (IR) 
Lead per EPA 3050/7420 (AA) 

Benzene, ug/kg 
Toluene,ug/kg 
Ethyl Benzene,ug/kg 
Xylene, ug/kg 
Gasoline,11g/kg 
Lead, 11g/kg 
TPH,mg/kg 

Benzene,ug/kg 
Toluene,ug/kg 
Ethyl Benzene,ug/kg 
Xylene,ug/kg 
Gasoline,mg/kg 
Lead,mg/kg 
TPH,11g/kg 

All calculations 

Respectfully, 

~ififp~ 
Chemist 

#1 #2 

<2,000 <5 
61,000 27 
49,000 <5 

402,000 150 
1,600 

7 
990 830 

#BB #7 

<5 273,000 
<5 685,000 
<5 562,000 
<5 1,530,000 

9,200 
16 

25 11,600 

#3 

<5 
<5 
<5 
<5 

630 

#8 

<5 
<5 
<5 
<5 

60 

based on dry weight 

·. , . 
. ·- J: ! 

Detection Limit 
5ug/kg 

lOOug/kg 
20mg/kg 

lmg/kg 

#4 #5 

25 360 
<5 2,500 
<5 2,700 
65 14,000 

1,100 980 

#9 #10 

<5 3,400 
<5 17,000 
<5 22,000 
15 84,000 

32 490 
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l. INTRODUCTION 

A release of gasoline occurred at the Sellwood Marina site on or about October 18, 1988, 
resulting from a failed elbow in fuel distribution lines from an underground storage tank 
Investigation of the-release by SRH Consultants and Golder Associates revealed that 
petroleum _hydrocarbons were detectable in the backfill surrounding the tank, and along the 
river bank of the Willamette River, directly adjacent to the release. 

Immediate action was ins_tituted to contain the release to surface waters, by placing a 
containment boom and absorbent pads within a fuel-slicked area of-the river. Usage of the 
fuel tank was halted until repairs could be made. The broken- elbow was subsequently 
replaced and the tank and distribution lines were pressure tested to assilre that no further 
releases would oc=. The fuel system was returned to service, and is currently .in use. 

The purpose of this report is to provide a design, work plan, and specifications for the 
installation of systems to remediate soils and groundwater contaminated by the fuelrelease. 
In previous reports,_ we have divided the site into two separate areas, Zones 1 and 2, based on 
site topography and type of soil encountered. This report will also address the remedial work 
as it pertains to those two locations. Zone 1 is located on the upper level of the marina 
facilities, encompassing the fuel storage tanks and related equipment. Zone 2 is adjacent to · -
the Willamette River, on the lower level of the marina facilities. · · 

2. ZONE 1 - FUEL TANK AREA REMEDIATION DESIGN 

Investigati·on of the area surrounding the point of petroleum release at the underground 
storage tank was completed on February 16 and 17, 1989, and results were presented in our 
report dated April 3, 1989. Our investigation identified an area of elevated hydrocarbon 
concentrations in granular backfill materials ·near the location of the damaged distribution line, 
and at the site of a pipe manifold which had been previously used for gasoline pumps. 
Concentrations of petroleum hydrocarbons within granular materials of the type constituting 
the backfill may be effectively reduced using an air venting system. 

We recommend that a length of four-inch perforated PVC pipe be placed within the tank 
backfill, in the area where the concrete pad was removed for tank testing. The pipe should be 
buried at a depth of one to two feet, if possible, and the breach in the concrete should be · 

· sealed with an impervious material. Either concrete or asphalt may be used for a permanent 
seal. If the access through the concrete pad is needed for future tank upgrade, then plastic 
sheeting and bentonite may be used to cap the area to maintain a surface seal. The 
perforated pipe should be attached to a solid riser pipe, and routed to a vacuum blower with a 
minimum 100 schn capacity. Discharge from the blower should be through a stack with a 
minimum stack height to disperse petroleum concentrations, and the local fire marshall should 
be consulted to determine any additional requirements before construction. 

Oui conversation with Loren Garner of Oregon DEQ indicated that no permit will be 
required for emissions from this control device. 

Golder Associates 
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3. ZONE 2 - RIVER BANK REMEDIATION DESIGN 

Investigation of the areal and vertical extent of the contaminated zone was performed on 
November 3, 1989, by excavating a series of shallow test holes with a posthole digger. The -
locations of the test holes, and the general site layout for Zone 2 are shown on Figure 1. The 
excavated soils were visually examined, and were screened with an Organic Vapor Monitor 
(OVM) to obtain semi-quantitative measurements of volatile organic compounds. Readings on 
the OVM varied from non-detectable to over 1,400 ppm, with the highest concentrations being 
in the vicinity of test holes 4, 6, 7, and 8. 

Depth to groundwater at this location varies with fluctuations in the Willamette River. The 
approximate location of the river's edge on November 11 is shown on Figure 2. At the time of 
the investigation the groundwater surface varied from a depth of one foot in lli-1, adjacent 
to the river, to approximately three feet in lli-8. Petroleum hydrocarbons were concentrated 
within a zone approximately eight inches below the ground surface to a depth of 
approximately two fe_et below the current water table. The areal extent and thickness of this 
zone is believed to be a function of the volume of gasoline released, vertical spreading of the . 
petroleum due to the seasonally fluctuating water table, and diffusion of gasoline con5tituents 
into the upper part of the groundwater table. 

Several options for remediation of this area were considered. The options included removal 
and aeration of the affected soils, ·excavation of an interceptor/extraction trench to prevent --j1( 
further fuel migration into the river system, installation of a large-bore extraction well, and 
placement of well points to remove free product from the groundwater, The_ last option, well 
point installation, was selected for the following reasons: · 

1. Physical removal and aeration of the soil would require the U:Se of heavy equipment, 
which is not feasible iii the tight working space defined by -the piling-supported crane 
dock. · 

2. Any method requiring soil removal increases the risk of remobilizing gasoline or 
decomposition products directly to the river. 

3. Although an interceptor/extraction trench would also work to remove free product, we 
believe that more complete remediation, and better control of the remediation process, · 
can. be achieved using a system of well points. 

4. A large bore extraction well would generate large volumes of water that would require 
treatment . -

5. By utilizing a system which allows for sequential pumping from different arrays of well 
points, flushing and cleaning of soil presently above the water table can be 
accomplished as the river level rises, 

Golder Associates 
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Our design calls for placement of a grid of well points at intervals throughout the affected 
area, as shown on Figure 2. It is anticipated that 15 points will be required to provide 
sufficient coverage of the affected area. The screened interval of each well point must 
intersect the groundwater table at each location in order to intercept floating product. 
Because the water table fluctuates considerably, depending. on the stage of the Willamette 
River, the screened sections of the well points extend from just below the ground surface to 
the total depth of each well point, or an interval of five feet A tightly-fitting cap must be 

· available for each well point, so that the casings can be sealed to prevent release of floating 
product directly to the river if river levels rise to the point where some of the points are 
overtopped. · 

Floating free product and some groundwater will be withdrawn from the upper part of the 
·.groundwater table, using a two-inch diameter lift (skimmer) pump which is specifically 

designed for this purpose. The pump (an SHP Pump or equivalent) can be operated by on
site Staff Jennings personnel, and is moved from point to point in a sequential fashion to 
extract small quantities (approximately 10 gallons of productfgroundwater) from each well 
point on a regular schedule, as determined during the startup operation. 

·Fluids (water and gasoline) extracted from each well point will be pumped to a 1,000-gallon 
holding tank. Groundwater will be treated in an oil-water separator, to remove gross 
contamination, and the treated water .will be passed through an air stripper or carbon 
absorption canister to bring volatile organic concentrations within allowable limits for 
discharge back into the river. Either method for secondary treatment is acceptable, and 
equipment cost will likely drive the decision for this equipment acquisition. We recommend 
that recovered petroleum product be disposed through local recyclers. A schematic of the 
treatment process is shown on Figure 3. The treatment equipment sholild be of sufficient 
capacity to treat an average flow-of 100 gallons per day. 

We anticipate that it .will take several weeks of operation in order to remove the petroleum 
concentrations. Due to surface tension and other fact-0rs, it will not be possible to remove all 
petroleum from the contaminated area. We propose that system operation continue until 
screening of the groundwater indicates that no free product remains, and that sampling of soil 
and groundwater then be performed to determine residual concentrations. At that time, we 
suggest that DEQ be contacted to determine if site closure is possible, or if other measures are 
required. 

4. SYSTEM INSTALLATION 
. 

The extraction system for Zone 2 consists of 15 well points, driven to a nominal depth of five 
feet. As shown on Figure 2, the points will be ·driven at intervals of ten feet, in five rows 
spaced ten feet apart. These spacings have been calculated based upon the permeability of the 
soil, determined by laboratory testing, and the pumping rate desired to achieve the most 
effective flushing of the soil. Well points should be. two-inch diameter, with a five-foot long 
screened interval. 

Golder Associates 
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5. OPERATION AND MONITORING 

Operation and monitoring of the system will include several steps. These pertain to 
monitoring of the extracted and discharge water from the system, control of the pumping 
operation, and routine maintenance of pumps and water treatment equipment 

In order to monitor long-term system performance, it will be necessary to periodically sample 
and analyze the water extracted from the well points at each location. The schedule for this 
monitoring can be best developed after the system has been installed, and after monitoring 
the system performance during the initial startup period. When the hydrocarbon 
concentrations in extracted water indicates that hydrocarbons in a particular area have been 
abated, then extraction efforts may be concentrated on residual pockets of contamination. 

Monitoring of the discharge water from the secondary treatment system will also be required 
to assure that petroleum hydrocarbon concentrations do not exceed the limitations provided 
on the discharge permit. Based on the monitoring, operation. of the system can be adjusted to 
maintain compliance with the permit reqliirements. 

Routine maintenance of pumps, separator equipment, and air stripping devices may be 
necessary. This maintenance should be performed at the intervals suggested by the 
manufactmer, and may be done either by the contractor who installs the equipment, or by 
Staff Jeiinings personnel. 

6. SITE CLOSURE 

Oosure _of the site must be approved by the DEQ, subsequent to submission of 
documentation (including sample analyses) which indicate that remediation of the site has met 
the target goals. Sampling procedures and laboratory analyses for site closure must meet the 
requirements set forth in the recently proposed Numeric Soil Oeanup Levels (OAR 340-122-
301 to 340-122-360) and any other requirements made at the time this design is approved. 

7. CONCLUSIONS 

The procedures described above are intended to reduce petroleum hydrocarbon levels in soil 
and groundwater to levels where natural processes (biodegradation) can eliminate residual 

. concentrations. For th.is reason, it is not expected that the systems will work with 100 percent 
efficiency. We recommend that a contractor, experienced in petroleum remediation and 
recovery, be retained for assistance in selecting and installing specific water treatment 
equipment and the vacuum blower system. 

We further recommend that Golder Associates personnel monitor system installation, to 
provide documentation of contraction details, and to perform documentation of construction 
details, and to perform on-site screening and sampling during system setup and adjustment. 
Regular monitoring of the system operation will be required to assure that the remediation is 
proceeding properly. -
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Oregon DEQ has specific requirements regarding soil and groundwater sampling for site 
closure at the conclusion of remedial efforts such as this one. It is important that these be 
met, and that regular communication is made with DEQ representatives to ensure that the 

· procedures used for remediation and sampling meet with agency approval. 

Golder Associates 
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1.0 INTRODUCTION 

At the request of the Staff Jennings, Inc., De Minimis Inc. (DMI) Environmental 

Management was contracted to provide Project Management services for a Limited 

Subsurface Soil and Groundwater Investigation of the Retail Facility and Marina located 

at 8240 SW Macadam Avenue, Portland, Oregon, 97219. 

The project consisted of two tasks: 1) collect and analyze soil samples from portable

augered soil borings, and 2) collect and analyze groundwater samples from the soil 

borings. Project activities occurred on March 15, 1994. The activities, analytical results, 

and interpretations of this project are described in this report 

The two tasks were performed as a direct result of the recommendations made in the 

report titled Level I Environmental Site Assessment of Staff Jennings. Inc .. Retail Facility 

and Marina. Portland. Oregon, dated November 30, 1993, prepared by DMI. The Oregon 

Department of Environmental Quality (DEQ) has also requested additional investigation 

into the release from the on-site UST system which occurred on October 18, 1988 (DEQ 

UST Cleanup List #26-88-0078). 

-1-



2.0 SITE DESCRIPTION AND BACKGROUND 

2.1 Site Description 

The subject property is located at 8240 SW Macadam Avenue in a commercial corridor 

approximately 3-1/2 miles south of downtown Portland, Oregon (See Figure 1-Site 

Location). The subject property is 2.36 acres in area. The geographic location of the 

subject property is Section 22, Township 1 South, Range 1 East of the Willamette 

Meridian, in the County of Multnomah and State of Oregon. The subject property has 

been owned by the Jennings family since it was purchased by Stafford H. and Dorothea 

Jennings in August 1937. The original building was constructed on the subject property 

in October 1939. 

The subject property is bordered to the north by undeveloped river front acreage located 

on the west bank of the Willamette River. The subject property is bordered to the east by 

the Willamette River which flows to the north. The subject property is bordered to the 

south by an access road leading to a Multnomah County boat ramp (formerly a ferry 

crossing ramp) located beneath the Sell wood Bridge. The subject property is bordered on 

the west by a railroad track, an access road, and SW Macadam Avenue. Undeveloped, 

forested acreage is located to the west of SW Macadam Avenue. 

· The subject property occupies two levels on the west bank of the Willamette River at the 

base of a moderately steep slope. The majority of the site (main level) is located on the 

upper terrace which has been excavated into the river bank approximately 20-30 feet 

above the Willamette River. The retail, repair, rigging, and storage buildings are located 

on the main level. The remainder of the main level is paved with asphalt or concrete. A 

crane dock, an elevated concrete platform supported by steel beams, is located on the 

northern portion of the main level and extends to the east over the Willamette River. The 

subject property slopes steeply from the main level down to the bank of the Willamette 

River. Two floating docks are located below the main level on the river. 

The subject facility retails gasoline for water craft and is registered with the Oregon 

Department of Environmental Quality (DEQ) Registered Underground Storage Tank 

(UST) Facilities as Staff Jennings, Inc., DEQ Facility I.D. Number 3105. Two active, 

permitted USTs (one 4,000-gallon gasoline UST and one 10,000-gallon gasoline UST) 

-2-
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are registered for the subject facility. On March 17, 1994, Mr. Jeffrey S. Jennings, 

President, Staff Jennings, Inc., stated that both USTs are currently in use. Mr. Jennings 

had previously stated that the USTs contained a mixture of 50% regular leaded gasoline 

and 50% supreme unleaded gasoline. 

2.2 Site Background 

The following information regarding the UST release was supplied or confinned by Mr. 

Jennings: 

• On October 18, 1988, the Staff Jennings marina manager observed a petroleum fuel 

slick on the Willamette River downgradient from the on-site USTs. The marina manager 

contacted SRH Associates, Inc., Portland, Oregon, to perform cleanup operations. SRH 

Associates deployed a floating boom on the Willamette River to contain the slick. Pads 

were used to absorb the floating product. Additionally, soil samples were collected in the 

· spill area to confirm that the released material was gasoline from the subject facility. 

Staff Jennings discontinued use of the USTs. SRH Associates notified the Oregon DEQ 

(DEQ UST Cleanup #26-88-0078), the U.S. Coast Guard, and the Portland Fire 

Department of the release on October 19, 1988. The primary source of the released fuel 

was leakage from the UST piping (a cracked elbow) located near the fuel turbine pump 

for the 10,000-gallon UST. The cracked elbow and other minor leaks in the product 

distribution lines were subsequently repaired. 

•On February 16~17, 1989, Golder Associates, Inc. (GA!), conducted a preliminary soils 

investigation (See GA! Report of Findings Preliminary Field Investigation of Sellwood 

Marina. Portland. Oregon, March 27, 1989) to determine the extent and quantity of 

contamination due to the release from the on-site UST. This investigation confirmed that 

petroleum hydrocarbon contamination (gasoline) existed adjacent to the USTs and 

extended downgradient to the edge of the Willamette River. Elevated contaminant levels 

for gasoline, benzene, toluene, ethylbenzene, xylene, and lead were reported for soil 

samples collected adjacent to and downgradient from the USTs. Maximum contaminant 

levels were collected from the river bank (contaminants reported in parts per million, 

ppm, or parts per billion, ppb): 11,600 ppm total petroleum hydrocarbon (TPH); 9,200 

ppm gasoline; 273,000 ppb benzene; 685,000 ppb toluene; 562,000 ppb ethylbenzene; 

1,530,000 ppb xylene; and 16 ppm lead. Groundwater was encountered in the soil 

borings at depths ranging from 0.6-3.3 feet below ground surface (bgs). 
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3.0 SOIL AND GROUNDWATER INVESTIGATION 

3:1 Limited Investigation Objectives 

DMI personnel discussed the Limited Soil and Groundwater Investigation objectives on 

several occasions with Mr. Rich Rose and Mr. Rick Silverman, Oregon DEQ 

Underground Storage Tank Section. Mr. Rose had formerly been assigned the subject 

site file and Mr. Silverman is currently assigned this file. Oregon DEQ has requested 

further investigation of the release from the on-site UST system. DMI personnel had 

recommended a Limited Soil and Groundwater Investigation to determine if any further 

investigation would be required due to the amount of time since the release from the UST 

system occurred (approximately 5-112 years) and the logistical problems with installing 

. groundwater monitoring wells due to site configuration and topography. 

3.2 Site Preparations 

Prior to on-site activities, a utility locate check (Ticket #33478) was ordered from the 

Utility Notification Service on March 11, 1994, and was completed on or before March 

15, 1994. Utilities notified included Northwest Natural Gas, Portland General Electric, 

City of Portland Water, U.S. West Communications, and Paragon Cable. No utility 

markings were observed in the project area on the subject property. 

The fill pipes for the USTs were located on the northwest corner of the subject property. 

During the Level I Environmental Site Assessment, Mr. Al Anshen, Service Manager, 

Staff Jennings, Inc., stated that the product dispensing lines run from the USTs to the 

adjacent pump house before being piped off to the active gasoline pumps located on the 

southeastern portion of the subject property. The product dispensing pipes are primarily 

buried; however, the pipes are also suspended beneath the elevated concrete platform. 

One gasoline dispensing pump is located on the main level near the steps leading down to 

the floating docks and one gasoline dispensing is located on a floating dock on the river. 

3.3 Site Safety Meeting and Safety Preparations 

A Site Health and Safety meeting was conducted prior to initiating site work on March 

15, 1994, to review site-specific health and safety hazards associated with this project. A 
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copy of the Site Health and Safety plan was distributed to the field personnel. 

3.4 Subsurface Soil Borings and Soil Sampling 

Five subsurface soil borings (SB) were drilled with a hand-held drilling unit at the subject 

site. The soil borings were drilled to depths ranging from 3-15 feet below ground surface 

(bgs) depending on the depth to groundwater or drilling refusal. The soil borings were 

drilled under the direct supervision of Mr. Neil Shaw, State of Oregon Registered 

Professional Geologist (License #G-1176) and State of Oregon Water Resources 

Department licensed Water/Monitor Well Constructor (License #10286). The soil 

borings were drilled in the areas of previously delineated gasoline contamination, as 

reported in the GAI Report of Finding-s Preliminary Field Investigation of Sellwood 

Marina, and upgradient of the USTs (See Figure 2-Site Map for soil boring and 

groundwater sampling locations). 

The soil borings were drilled with a 1-1/8 inch outside diameter (0.D.), stainless steel 

core bit (1-inch inside diameter-I.D.) mounted on internally-threaded, 1-inch O.D., 

stainless steel bit extension rods. The drill bit was advanced utilizing an electric Bosch 

Rotohammer powered by a portable generator. Distilled water was utilized when needed 

to facilitate drilling through dense materials. The drill bit and bit extension rods were 

decontaminated prior to each boring and sampling by thoroughly washing with a solution 

of tap water and Alconox (a laboratory-grade detergent) and rinsing with distilled water. 

The following sampling procedure was followed by DMI personnel to obtain each 

discrete soil sample. Soil samples downgradient of the USTs were collected when visual 

or olfactory evidence of contamination was first observed. Sampling personnel, wearing 

clean, surgical-type, latex gloves, collected the soil samples into pre-cleaned, 4-ounce, 

Environmental Sampling Supply® glass sample bottles fitted with Teflon ™-lined lids. 

The soil samples were collected from the hollow core bit and were rapidly transferred to 

the sampling jars. The sample containers were sealed, labeled, and stored on ice in a 

cooler until shipped to Hughes Analytical Laboratory (HAL), an off-site, independent, 

. laboratory, via chain of custody for analyses. The chain of custody documentation and 

HAL laboratory reports are presented in Appendix A, Laboratory Analytical Results and 

Chain of Custody. 
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The soil samples collected from the soil borings were logged by a DMI Geologist, 

according to geologic description. The soil samples were screened in the field for visual 

and olfactory indications of contamination. Field sheen tests were performed by placing 

a portion of the soil samples into clean sample jars filled with water. The amount of 

petroleum sheen produced during the sheen test or observed on the surface of a wet soil 

sample was observed as a qualitative estimate of the degree of contamination. 

SB-1 was drilled approximately 8 feet west (presumed upgradient) of the 4,000-gallon 

gasoline UST. Drilling refusal, possibly due to a boulder, was encountered at 

approximately 3 feet bgs. Soil sample SBl-3' was a wet (due to the addition of distilled 

water during drilling), mottled dark gray and brown, silty fine sand. The gray mottling in 

this soil sample appeared to be visually contaminated. A slight odor of degraded gasoline 

was detected in this sample. A slight petroleum sheen was observed during the field 

sheen test. Groundwater was not encountered in SB-1. 

SB-2 was drilled approximately 14 feet east-northeast (presumed downgradient) of the 

10,000-gallon gasoline UST. Soil sample SB2-6' was a damp, gray, micaceous, silty fine 

sand. This soil sample appeared to be visually contaminated. A slight odor of degraded 

gasoline was detected in this sample. An abundant petroleum sheen was observed on the 

surface of this soil sample. Groundwater was encountered at approximately 10 feet bgs. 

Groundwater samples were collected from this boring (See Section 3.5 Groundwater 

Sampling). 

SB-3 was drilled on the slope located beneath the elevated crane dock, and downgradient 

and east of the 10,000-gallon gasoline UST. Soil sample SB3-6' was a wet, gray, 

rnicaceous, silty fine sand. This soil sample appeared to be visually contaminated. A 

moderate to strong gasoline odor was detected in this sample. An abundant petroleum 

sheen was observed on the surface of this soil sample. Groundwater was encountered at 

approximately 4 feet bgs. Groundwater samples were collected from this boring (See 

Section 3.5 Groundwater Sampling). 

SB-4 was drilled on the beach located beneath the elevated crane dock and downgradient 

of the USTs. SB-4 was located approximately 18 feet west of the Willamette River 

waterline. Soil sample SB4-4' was a wet, gray, micaceous, silty, fine to medium sand. 

This soil sample appeared to be visually contaminated. A moderately strong gasoline 
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odor was detected in this sample. An abundant petroleum sheen was observed during the 

field sheen test. Groundwater was encountered at approximately 2 feet bgs. 

Groundwater samples were collected from this boring (See Section 3.5 Groundwater 

Sampling). 

SB-5 was drilled approximately 49 feet west (presumed up gradient) of the 4,000-gallon 

gasoline UST. Soil sample SB5-5' was a wet (due to the addition of distilled water 

during drilling), medium brown, silty fine sand. No visual or olfactory evidence of 

petroleum contamination was observed in this sample or during drilling this boring. No 

petroleum sheen was observed during the field sheen test. Drilling refusal, possibly due 

to a boulder or bedrock, was encountered at approximately 8.5 feet bgs. Groundwater 

was not encountered in SB-5. 

3.5 Groundwater Sampling 

Representative groundwater samples were collected from the soil borings where 

groundwater was encountered (SB-2, SB-3, and SB-4) on March 15, 1994. Since 

groundwater samples were collected from three soil borings, these soil borings were 

considered groundwater monitoring wells and required State of Oregon Water Resources 

Department monitoring well start cards. The monitoring well start card numbers were: 

SB-2, Start Card #63640; SB-3, Start Card #63641; and SB-4, Start Card #63642. The 

groundwater monitoring wells were drilled to the specifications given by the DMI 

Geologist and licensed Monitoring Well Constructor. The monitoring wells were utilized 

for sampling purposes, were temporary, and were not completed. The soil borings and 

temporary groundwater monitoring wells were subsequently abandoned the same day. 

The borings were filled with 8-20 mesh bentonite chips and hydrated. 

Representative groundwater samples were obtained utilizing a decontaminated Nalgene 

hand pump. Prior to collecting each groundwater sample, the hand pump was 

decontaminated by thoroughly washing with a s,olution of tap water and Alconox (a 

laboratory-grade detergent) and rinsing with distilled water. The following sampling 

protocol was utilized by DMI personnel for each groundwater sample collected. DMI 

personnel, wearing clean, surgical-type, latex gloves, collected one groundwater sample 

from each well and rapidly transferred this sample into three sterile, 40-milliliter (ml) 

septum, glass bottles for Volatile Organic Analysis (VOA). One additional groundwater 
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sample was collected from each well and rapidly transferred into a 500-ml, high density 

polyethylene Nalgene® sample bottle fitted with a polypropylene screw cap lid. The 

groundwater samples were carefully transferred into the sample bottles with no 

headspace, thus minimizing the loss of volatile organic compounds. The sample 

containers were sealed, labeled, and stored on ice in a cooler until shipped to HAL via 

chain of custody for laboratory analyses (See Appendix A-Laboratory Analytical Results · 

and Chain of Custody for the complete analytical results). 

The groundwater samples (GW2-1 and GW2-2) collected from SB-2 contained grayish

brown silt. A moderately strong gasoline odor was detected and abundant petroleum 

sheen was observed on the surface of this sample. No free product was observed. 

The groundwater samples (GW3-1 and GW3-2) collected from SB-3 contained brownish

gray silt A moderate to strong gasoline odor was detected and abundant petroleum sheen 

was observed on the surface of this sample. No free product was observed. 

The groundwater samples (GW4-1 and GW4-2) collected from SB-4 contained black silt. 

A moderately strong gasoline odor was detected and abundant petroleum sheen was 

observed on the surface of this sample. No free product was observed. 
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4.0 LABORATORY ANALYTICAL RESULTS 

4.1 Analytical Methods 

Soil and groundwater samples were collected by DMI personnel from the soil borings and 

the temporary groundwater monitoring wells utilizing Oregon DEQ and EPA-approved 

methods. 

A total of five soil samples were obtained from the subsurface soil borings. The soil 

samples were analyzed by HAL for Total Petroleum Hydrocarbon-Gasoline utilizing the 

Oregon DEQ-approved method TPH-G by ga.5 chromatograph/photoionizatiou detector 

(GC/PID). 

A total of six groundwater samples were obtained from the temporary groundwater 

monitoring wells. The groundwater samples were analyzed by HAL for: benzene, 

toluene, ethylbenzene, and xylenes (BTEX per EPA Method 8240), dissolved lead (per 

EPA 7421), and ethylene dibromide (EDB) and ethylene dichloride (EDC) (per EPA 

Method 8240). 

4.2 Soil Sample Analytical Results 

Gasoline contamination (reported in parts per million-ppm) was detected in the following 

soil samples: SBl-3' (25 ppm), SB2-6' (450 ppm), SB3-6' (3300 ppm), and SB4-4' 

(2800 ppm). No petroleum hydrocarbons were detected in the soil sample collected from 

SB5-5'. 

The results of the soil sample analyses are tabulated. in Table 1 (See Appendix A

Laboratory Analytical Results and Chain of Custody for complete laboratory 

documentation). 
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TABLEl 

SOIL SAMPLE ANALYTICAL RESULTS 
TOTAL PETROLEUM HYDROCARBON-GASOLINE 

(TPH-G by GC/PID) 
March 15, 1994 

SOIL SAMPLE I.D. 
SBl-3' 
SB2-6' 
SB3-6' 
SB4-4' 
SB5-5' 

Lab Blank 
Detection Limit 

TPH-G 
25 

450 
3300 
2800 
ND 

ND 
10 

Results reported in mg/kg (milligrams per kilogram) or ppm (parts per million). 
ND =Not Detected at or above the test method detection limits. 

4.3 Groundwater Sample Analytical Results 

Since gasoline was detected in soil samples collected at a depth greater than or equal to 

the dep.th of the water table; the groundwater samples were analyzed for benzene, 

toluene, ethylbenzene, and xylenes (BTEX), per OAR 340-122-242 (3)(a)(A). 

Concentrations of BTEX, reported in parts per billion (ppb), were identified in 

groundwater samples GW2-2, GW3-2, and GW4-2. Benzene (16,100 ppb), toluene 

(60,100 ppb), ethylbenzene (27,900 ppb), and total xylenes (143,000 ppb) were detected 

in sample GW2-2. Benzene (22,300 ppb), toluene (46,100 ppb), ethylbenzene (5,700 

ppb), and total xylenes (29,700 ppb) were detected in sample GW3-2. Benzene (27,000 

ppb), toluene (52,900 ppb), ethylbenzene (11,300 ppb), and total xylenes (59,000 ppb) 

were detected in sample GW4-2. 

Since leaded gasoline was released at the subject site and TPH levels greater than 40 ppm 

for gasoline were detected in soil samples collected at a depth greater than or equal to the 

depth of the water table; groundwater samples were analyzed for ethylene dibromide 

(EDB or 1,2-Dibromoethane), ethylene dichloride (EDC or 1,2-Dichloroethane), and 
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dissolved lead, as per OAR 340-122-242 (3)(a)(C-D). 

Due to the high concentrations of fuel hydrocarbons present in the groundwater samples 

which necessitated sample dilution; the detection limits for EDB and EDC were raised to 

1.0 ppb for samples GW2-2 and GW3-2, and raised to 2.5 ppb for sample GW4-2. EDB 

and EDC were not detected at or above the raised detection limits in any of the 

groundwater samples. 

Dissolved lead was detected in groundwater samples GW2- l at 6 ppb and in OW 4-1 at 23 

ppb. Dissolved lead was not detected at or above the test method detection limit (1 ppb) 

in groundwater sample GW3-1. 

The results of the groundwater sample analyses are tabulated in Tables 2 and 3 (See 

Appendix A-Laboratory Analytical Results and Chain of Custody for complete laboratory 

documentation). 

TABLE2 

. GROUNDWATERANALYTICALRESULTS . 
BENZENE, TOLUENE, ETHYLBENZENE, and XYLENES (BTEX); 

ETHYLENE DIBROMIDE (EDB or 1,2-Dibromoethane), and 
ETHYLENE DICHLORIDE (EDC or 1,2-Dichloroethane) 

DESCRIPTION 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 
Ethylene Dibromide 
Ethylene Dichloride 

GW2-2* 
16,100 
60,100 
27,900 

143,000 
ND 
ND 

(per EPA 8240) 
March 15, 1994 

GW3-2* 
22,300 
46,100 

5,700 
29,700 

ND 
ND 

GW4-2**. 
27,000 
52,900 
11,300 
59,000 

ND 
ND 

LAB 
BLANK 

ND 
ND 
ND 
ND 
ND 
ND 

Results reported in ppb (parts per billion) or µg/L (micrograms per liter). 
ND =Not Detected at or above the test method detection limits. 

DETECTION 
LIMIT 

0.5 
0.5 
0.5 
1.0 
0.5 
0.5 

* The detection limits for this sample are higher by a factor of 2 due to sample dilution. 
** The detection limits for this sample are higher by a factor of 5 due to sample dilution. 

-11-



TABLE3 

GROUNDWATER ANALYTICAL RESULTS 
DISSOLVED LEAD 

GROUNDWATER 
SAMPLEI.D. 

GW2-l 
GW3-l 
GW4-l 

Lab Blank 
Detection Limits 

(per EPA 7421) 
March 15, 1994 

DISSOLVED 
LEAD 

6 
ND 
23 

ND 
1 

Dissolved lead results reported in ppb {parts per billion) or µg/L (micrograms per liter). 
ND =Not Detected at or above the test method detection limits. 

4.4 Ouality Assurance Data 

A total of five soil samples and six groundwater samples were received by Hughes 

Analytical Laboratory (HAL) under a chain of custody. The samples were received in 

containers consistent with U.S. EPA protocol. 

Standard Quality Assurance/Quality Control (QNQC) procedures were performed as 

stated in "EPA Test Methods for Evaluating Solid Waste (SW-846)", 3rd Edition, and 

"Standard Methods for the Examination of Water and Wastewater", 17th Edition. The 

EPA laboratory protocols followed by HAL included sample holding times, laboratory 

method blanks, laboratory matrix spikes, replicate samples, and calibration standards. 

HAL reported no significant variations from these protocols that would invalidate the 

analytical data. High recoveries for one Volatile Organic Analysis (VOA) surrogate 

reflect a problem with this particular compound; however, sample results are not affected. 

Test methods may include minor modifications of detection limits or lists of parameters 

for the published methods. Raised detection limits for 1,2-Dibromoethane (EDB) and 

1,2-Dichloroethane (EDC) are due to the high concentrations of fuel hydrocarbons, which 

necessitated sample dilutions and interfere with mass spectral evaluation of 1,2-

Dichloroethane (EDC). Solid samples were reported on a wet weight basis unless 

otherwise noted. 
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5.0 ANALYTICAL RESULTS AND CLEANUP STANDARDS 

5.1 Soil Analytical Results and Soil Matrix Cleanup Standards 

Since this petroleum hydrocarbon contamination is due to a release from the on-site UST 

system, site-specific evaluation parameters could be used to determine the Numeric Soil 

Cleanup Standards for the subject property, as per OAR 340-122-325. Gasoline 

contamination in excess of the least stringent DEQ Numeric Soil Cleanup Standards 

(Level 3 Cleanup) is present on the subject property. The least stringent DEQ Numeric 

Soil Cleanup Standard, a Level 3 Cleanup Standard, for the subject site requires the soils 

to be cleaned up to at least 130 ppm gasoline (OAR 340-122-335). Gasoline 

concentrations in soils analyzed from the subject site range from "Not Detected" in SB-5 

(presumed upgradient from the USTs) to 3300 ppm gasoline in SB-3 (located 

downgradient from the USTs). 

The Level 3 Cleanup Standard is used only as a reference to the level of contamination 

observed on the subject property and the DEQ Soil Cleanup Standards. A Soil Matrix 

Score was not determined for the subject property. A Level 3 Cleanup Standard may not 

be considered the appropriate Soil Cleanup Standard. 

However, since groundwater at the subject property is impacted by gasoline; the DEQ 

Numeric Soil Cleanup Standards would not be applicable for the subject property. The 

DEQ may require the investigation and remediation of the subject property to proceed as 

per the Environmental Cleanup Rules (OAR 340-122-010 through 110). 

5.2 Groundwater Analytical Results and Numeric Groundwater Cleanup Levels 

Groundwater samples were collected from the three soil borings where groundwater was 

encountered (temporary groundwater monitoring wells) at the subject site to determine if 

groundwater had been impacted by the release fro,m the UST system, as per OAR 340-

122-240 (3). 

Since gasoline contamination was detected in soil samples collected at a depth greater 

than or equal to the depth of the water table; the groundwater samples were analyzed for 

benzene, toluene, ethylbenzene, and xylenes (BTEX), per OAR 340-122-242 (3)(a)(A). 
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The basic numeric groundwater cleanup levels for petroleum-contaminated UST sites, as 

specified in OAR 340-122-242 (4a), for volatile aromatic hydrocarbons (BTEX) are: 

benzene, 5 ppb; toluene, 1000 ppb; ethylbenzene, 700 ppb; and total xylenes, 10,000 ppb. 

Laboratory analytical results for BTEX in groundwater samples GW2-2, GW3-2, and 

GW4-2 exceed Oregon DEQ groundwater cleanup levels. Benzene (16,100 ppb), toluene 

(60,100 ppb), ethylbenzene (27,900 ppb), and total xylenes (143,000 ppb) were detected 

in sample GW2-2. Benzene (22,300 ppb), toluene (46,100 ppb), ethylbenzene (5,700 

ppb), and total xylenes (29,700 ppb) were detected in sample GW3-2. Benzene (27,000 

ppb), toluene (52,900 ppb), ethylbenzene (11,300 ppb), and total xylenes (59,000 ppb) 

were detected in sample GW4-2. 

Since TPH levels greater than 40 ppm for gasoline were detected in soil samples collected 

at a depth greater than or equal to the depth of the water table; groundwater samples were 

analyzed for ethylene dibromide (EDB or 1,2-Dibromoethane), ethylene dichloride (EDC 

or 1,2-Dichloroethane), and dissolved lead (as per OAR 340-122-242 (3)(a)(C-D)). As 

per OAR 340-122-242 (4a), the basic numeric groundwater cleanup level for the 

following gasoline additives is: ethylene dibromide (EDB), 1 ppb; ethylene dichloride 

(EDC), 5 ppb; and dissolved lead, 5 ppb. 

Due to the high concentrations of fuel hydrocarbons present in the groundwater samples 

which necessitated sample dilution; the detection limits for EDB and EDC were raised to 

1.0 ppb for samples GW2-2 and GW3-2, and raised to 2.5 ppb for sample GW 4-2. These 

raised detection limits for EDB equal or exceed the basic numeric groundwater cleanup 

level for EDB. EDB and EDC were not detected at or above the raised detection limits in 

any of the groundwater samples. 

Dissolved lead exceeding the groundwater cleanup level was detected in groundwater 

sample GW2-1 at 6 pp.b and in GW 4-1 at 23 ppb. Dissolved lead was not detected at or 

above the test method detection limit, 1 ppb, groundwater sample GW3-1. 
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6.0 GEOLOGY AND HYDROGEOLOGY 

Examination of published and unpublished geological and hydro geological reports for the 

Macadam Avenue area have allowed us to characterize the geology and hydrology of the 

site. 

The subject site is located on the west bank of the Willamette River adjacent to the 

Sellwood Bridge and approximately 3-112 miles south of downtown Portland, Oregon. 

The subject property is approximately 15-40 feet above Mean Sea Level (MSL). The 

subject property occupies two levels on the west bank of the Willamette River at the base. 

of a moderately steep slope. The majority of the site (main level) is located on the upper 

terrace which has been excavated into the river bank approximately 20-30 feet above the 

Willamette River. The subject property slopes steeply from the main level down to the 

bank of the Willamette River. Surface drainage for the subject property is to the east into 

the adjacent Willamette River, which flows to the north. 

The soil underneath the subject site is classified as Urban Land, 0 to 3 percent slopes, by 

the Soil Survey of Multnomah County, Oregon .. This miscellaneous map unit is found 

throughout central Multnomah County and mainly occurs in Portland along the flood 

plains of the Willamette River. Areas of this map unit are used mainly for commercial 

purposes. The original soils were gravelly loam, silt loam, or silty clay loam with some 

sandy materials. The soils in areas of this unit have been graded, cut, filled, or otherwise 

severely altered due to construction that mapping the soil units was not practical. 

Approximately ninety-five percent or more of the soils are covered with concrete, 

pavement, buildings, and other structures. 

Immediately underlying the site are the highly permeable sands and gravels of the 

Willamette River flood plain deposits (Quaternary Alluvium). The alluvium has been 

deposited by constant flooding of the river since about 10,000 years ago, at the end of the 

last Ice Age. Since that time, the position of the Willamette River has remained relatively 

constant. This.alluvial unit is overlain in turn by a thin veneer of silts and sands derived 

from wind deposition and weathering of the river deposits. 

Our experience from drilling projects in the area indicates that underlying the alluvial 
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deposits at a depth of 20 feet or less are the dense basalt flows of the Columbia River 

Basalt. These lava flows erupted approximately 15 to 20 million years ago. The 

Columbia River Basalts are visible in the local road cuts, and in the banks and channel of 

the Willamette River. 

Examination of water well logs, City of Portland groundwater exploration reports, and 

U.S. Geological Survey groundwater information for the project area indicates the depth 

to the uppermost aquifer beneath the site is approximately 20 feet or less. This level 

coincides with the stage of the adjacent river and represents a layer of water perched on 

top of the underlying basalt flows. The level to groundwater can be expected to fluctuate 

on a seasonal basis in response to recharge from local rainfall runoff. The direction of 

movement of the uppermost groundwater aquifer is to the east toward the Willamette 

River. 

On November 12, 1993, Ms. Jo Miller, U.S. Geological Survey (USGS), found no 

· records of water wells on the subject property or for the subject property address. 
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7.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

7.1 Summary and Conclusions 

Based on data collected and field observations made by DMI, the following summaries 

and conclusions are presented: 

Subsurface Soil Investigation 

. • Gasoline contamination in excess of the least stringent DEQ Numeric Soil Cleanup 

Standards (Level 3 Cleanup) is present on the subject property. The least stringent DEQ 

Numeric Soil Cleanup Standard, a Level 3 Cleanup Standard, for the subject site requires 

the soils to be cleaned up to at least 130 ppm gasoline (OAR 340-122-335). Gasoline 

concentrations in soils analyzed from the subject site range from "Not Detected" in SB-5 

(presumed upgradient from the USTs) to 3300 ppm gasoline in SB-3 (located 

downgradient from the USTs). 

• The Level 3 Cleanup Standard is used only as a reference to the level of contamination 

observed on the subject property and the DEQ Soil Cleanup Standards. A Soil Matrix 

Score was not determined for the subject property. A Level 3 Cleanup Standard may not 

be considered the appropriate Soil Cleanup Standard. 

• However, since groundwater at the subject property is impacted by gasoline; the DEQ 

Numeric Soil Cleanup Standards would not be applicable for the subject property. The 

DEQ may require the investigation and remediation of the subject property to proceed as 

per the Environmental Cleanup Rules (OAR 340-122-010 through 110). 

Groundwater Investigation 

• Groundwater samples were collected from the three soil borings where groundwater 

was encountered (temporary groundwater monitoring wells) at the subject site to 

determine if groundwater had been impacted by the release from the UST system, as per 

OAR 340-122-240 (3). 

• Since gasoline contamination was detected in soil samples collected at a depth greater 

-17-



than or equal to the depth of the water table; the groundwater samples were analyzed for 

benzene, toluene, ethylbenzene, and xylenes (BTEX), per OAR 340-122-242 (3)(a)(A). 

The basic numeric groundwater cleanup levels for petroleum-contaminated UST sites, as 

specified in OAR 340-122-242 (4a), for volatile aromatic hydrocarbons (BTEX) are: 

benzene, 5 ppb; toluene, 1000 ppb; ethylbenzene, 700 ppb; and total xylenes, 10,000 ppb. 

•Laboratory analytical results for BTEX in groundwater samples GW2-2, GW3-2, and 

GW4-2 exceed Oregon DEQ groundwater cleanup levels. Benzene (16,100 ppb), toluene 

(60,100 ppb), ethylbenzene (27,900 ppb), and total xylenes (143,000 ppb) were detected 

in sample GW2-2. Benzene (22,300 ppb), toluene (46,100 ppb), ethylbenzene (5,700 

ppb), and total xylenes (29,700 ppb) were detected in sample GW3-2. Benzene (27,000 

ppb), toluene (52,900 ppb), ethylbenzene (11,300 ppb), and total xylenes (59,000 ppb) 

were detected in sample GW4-2. 

• Since TPH levels greater than 40 ppm for gasoline were detected in soil samples 

collected at a depth greater than or equal to the depth of the water table; groundwater 

samples were analyzed for ethylene dibromide (EDB or 1,2-Dibromoethane), ethylene 

dichloride (EDC or 1,2-Dichloroethane), and dissolved lead (as per OAR 340-122-242 

(3)(a)(C-D)). As per OAR 340-122-242 (4a), the basic numeric groundwater cleanup 

level for the following gasoline additives is: ethylene dibromide (EDB), 1 ppb; ethylene 

dichloride (EDC), 5 ppb; and dissolved lead, 5 ppb. 

• Due to the high concentrations of fuel hydrocarbons present in the groundwater samples 

which necessitated sample dilution; the detection limits for EDB and EDC were raised to 

1.0 ppb for samples GW2-2 and GW3-2, and raised to 2.5 ppb for sample GW4-2. These 

raised detection limits for EDB equal or exceed the basic numeric groundwater cleanup 

level for EDB. EDB and EDC were not detected at or above the raised detection limits in 

any of the groundwater samples. 

• Dissolved lead exceeding the groundwater clean1;1p level was detected in groundwater 

sample GW2-1 at 6 ppb and in GW4-1 at 23 ppb. Dissolved lead was not detected at or 

above the test method detection limit, 1 ppb, groundwater sample GW3- l. 

-18-
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7.2 Recommendations 

DMI presents the following recommendations for the subject site: 

• A copy of this report should be forwarded to the Oregon DEQ. 

• A copy of this report must remain on file at the subject property for a period of ten years 

following the first change of ownership pursuant to Oregon Administrative Rules (OAR) 

340-122-360 (2). 

The data presented in this report was collected, analyzed, and interpreted following the 

standards of care, skill, and diligence ordinarily provided by a professional in the 

performance of similar services as of the time the services were performed. 

The observations, interpretations, and recommendations presented in this report are based 

on the assumption that the conditions do not vary from those found during the course of 

the investigation at the project site. If any variations are encountered during any further 

investigations for this site, De Minimis Tue. (DMI) Environmental Management should be 

notified so that supplemental interpretations can be made. The observations and 

interpretations of this report are intended only for the subject site and the sampling 

conditions described. The observations and interpretations of this report must not be 

extended to adjacent areas. 

The findings of this report are valid for the dates and under the conditions of the 

sampling, observations, and testing. However, changes in the conditions of the subject 

property, neighboring properties, or changes in applicable standards can occur with 

broadening of knowledge. Accordingly, the observations and findings presented in this 

report may be invalidated by changes outside of our. control. 

DMI does not offer any legal opinion, representation, or interpretation of environmental 

laws, rules, regulations, or policies of federal, state, or local governmental agencies. 
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If you have any questions or require further clarification regarding the information in this 

report, please feel free to contact DMI at your convenience. Thank you for allowing DMI 

to be of service and to present this information. 

Dale L. Haar 

Project Manager 

Environmental Scientist 

I. Johnson, Principal 

-20-
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8.0 GLOSSARY OF ABBREVIATIONS 

BTEX 

bgs 

CFR 

DEQ 

DMI 

DOG AMI 

EDB 

EDC 

EPA 

GC/PID 

HAL 

LUST 

µg/kg 

µg/L 

mg/kg 

mg!L 

OAR 

ppm 

ppb 

SB 

TPH-G 

USGS 

UST 

VOA 

benzene, toluene, ethylbenzene, and xylenes 

below ground surface 

Code of Federal Regulations 

Oregon Department of Environmental Quality 

De Minimis Inc., Environmental Management 

Department of Geology and Mineral Industries 

ethylene dibromide or 1,2-Dibromoethane 

ethylene dichloride or 1,2-dichloroethane 

U.S. Environmental Protection Agency 

gas chromatograph/photoionization detector 

Hughes Analytical Laboratory 

leaking underground storage tank 

micrograms/kilogram 

micrograms/liter 

milligram/kilogram 

milligram/liter 

Oregon Administrative Rules 

parts per million 

parts per billion 

soil boring 

Total Petroleum Hydrocarbon-Gasoline 

United States Geological Survey 

underground storage tank 

volatile organic analysis 
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March 29, 1994 

Mr. Dale Haar 
DeMinimis, Inc. 
34 N.W. 1st Ave., Suite 101 
Portland, OR 97209 

Dear Mr. Haar: 

Enclosed is a revised lab report for your samples which were 
received on March 15, 1994. The Hughes Report # is 94-0109 and 
the Client Project is 00226-1293, SJM. 

Five soil samples and six water samples were received under a 
chain of custody. The samples were received in containers 
consistent with U.S. EPA (United States Environmental Protection 
Agency) protocol. 

Standard Quality Assurance/Quality Control (QA/QC) procedures 
were performed as stated in "EPA Test Methods for Evaluating 
Solid Waste (SW-846)", 3rd Edition and "Standard Methods for the 
Examination of Water and Wastewater", 17th Edition. The EPA 
laboratory protocols followed include sample holding times, 
laboratory method blanks, laboratory matrix spikes, replicate 
samples and calibration standards. There were no significant 
variations from these protocols that would invalidate the 
analytical data. High recoveries for one VOA surrogate reflect a 
problem with this particular compound. Sample results are not 
affected. 

Test methods may include minor modifications of detection limits 
or lists of parameters for the published methods. Raised 
detection limits for l,2-Dibromoethane and l,2-Dichloroethane are 
due to the high concentrations of fuel hydrocarbons, which 
necessitated sample dilutions and interfere with mass spectral 
evaluation of l,2-Dichloroethane. 

Solid samples are reported on a wet weight basis unless otherwise 
noted. Compounds not detected are listed under results as ND. 

Sincerely, 

11 /fl<..__. cj/ic;;:k(L)..-/ 
!_) 

Kim Hughes 
Lab Director 

4110 NE 122nd • Suite 130 • Portland, Oregon 97230 • (503) 254-4049 • FAX (503) 253-9019 
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HUGHES REPORT #: 94-0109 
DeMinimis, Inc. 
March 29, 1994 
Five Soil Samples 

CLIENT: 
DATE: 
ITEMS: 

METHOD: TPH-G by GC/PID 
per Oregon DEQ 
Results in mg/Kg (ppm) 

SAMPLE I.D. RESULT 

SBl-3' 25 

SB2-6' 450 

SBJ-6' 3300 

SB4-4' 2800 

SB5-5' ND 

Lab Blank ND 

Detection Limit 10 

ND = Not Detected 

Page 2 of 4 

CLIENT JOB: SJM 
00226-1293 

Extraction: 03/16/94 
Analysis: 03/16/94 

SURROGATE 
RECOVERY, % 

62 

95 

101 

99 

60 

81 



ES 

HUGHES REPORT #: 
CLIENT: 
DATE: 
ITEMS: 

94-0109 
DeMinimis, Inc. 
March 29, 1994 
Three Water Samples 

METHOD: Dissolved Lead per EPA 7421 
Results in ug/L (ppb) 

SAMPLE I. D. RESULT 

GW2-1 6 

GW3-1 ND 

GW4-1 23 

Detection Limit 1 

ND = Not Detected 

Page 3 of 4 

CLIENT JOB: SJM 
00226-1293 

Preparation: 03/17/94 
Analysis: 03/17/94 
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HUGHES REPORT #: 94-0109 
CLIENT: 
DATE: 
ITEMS: 

DeMinimis, Inc. 
March 29, 1994 
Three Water Samples 

METHOD: BTEX/EDB/EDC 
per EPA 8240 
Results in ug/L (ppb) 

DESCRIPTION GW2-2* 

Benzene 16,100 

Toluene 60,100 

Ethylbenzene 27,900 

Total Xylenes 143,000 

1,2-Dibromoethane ND 

1,2-Dichloroethane ND 

surrogate Recovery, % 

d4-1,2-Dichloroethane 119 

dB-Toluene 97 

GW3-2* 

22,300 

46,100 

5,700 

29,700 

ND 

ND 

124 

98 

Page 4 of 4 

CLIENT JOB: SJM 
00226-1293 

Analysis: 03/22/94 

LAB DETECTION 
GW4-2** BLANK LIMIT 

27,000 ND 0.5 

52,900 ND 0.5 

11,300 ND 0.5 

59,000 ND 1. 0 

ND ND 0.5 

ND ND 0.5 

Acceptance 
Limits 

121 137 86-115 

98 99 76-114 

*The detection limits for this sample are higher by a factor of 2 
due to sample dilution. 

**The detection limits for this sample are higher by a factor of 
5 due to sample dilution. 

ND = Not Detected 
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lchain of Custody Record H1!~!o~ 21920 N.E. Glisan 
Gresham, Oregon 97030 

503/669-37 45 
FAX: 503/669-4165 Lab Project Number C/4-D I 09 Date J/r.JHY 

.-·[~ 
Page _Lot L 

Project Information 
Project Number: #-<{JO 22b - / 213 
Project Name: SJ" M 
Company: O'e---:µ-.::-.._-=--: ....,---::-~s-_:r;.= .. -e.-'cg""'?J:::;:Wl:.....,-!I_J+-

Reporting Request 
' 

(};J'FAX: z '7 s:- t:// I 2-
~PHONE: 21.S-- '-/0 / '/ 

TURNAROUND TIME 

JZl Standard 0 RUSH 

Special Instructions 
Pie .....s1< c.A..11 ; f' .... "''/ 
OU \> .S fl ~"'-S. I 
I 

Project Manager: lJa.l.c: _____ T 
Collected by: o. k L.. 

D Other 
'5'j' Samples received at 4° C (''J 

' . JS5l: EPA JarsNials with teflon lids ·--IQ ANALYSIS REQUEST 
'-------- w 

MATRIY 

D WA Methods gf OR Methods z c: ~ 0 

a: I a: Ii! 9 ..... E R ., >': 5 ;! c ~ g 
I 

::Z:o111"'.,....aicoococo.-. --:! ~ Wo:c:ci.!!.,a;iei;coliilii~~m~ 
Q .- :Co• •c.-::::i 1)<cu .u--.cao"C (/) < t- LL :c s: ±" "i LL :c UJ E :;:: :c: 0 Q. u ;:: oai=1- a:oi=1-.s..s.~..?:;:: 

l-·1-(3 moo e,., g . ::c >> Jl : 

P.O. Number: 

DATE TIME SAMPLE ID LAB ID REMARKS/SAMPLE CONDITION 

D\ I -.gj- :sI-- 1~511rl tJ1J1-/XI I . I 1 I IXI t I I I I ii I [ I I [ IT [ LD1~1wd N_(Ld ,,(,_,,, -i ,,. 
0 z t s.13 2 -6 " I . ~ , _j\ t .). ·-.-, 

OS $/f,3- 6" r ~-\S-Clt..l- ,-KB.-
()L) I sB'l-'-/7 ~.V1~ IJY7 1)(1 1 111 I) 
OS I .!5!5>->;-- l.:W¥"1Yl1>06 lXI I 1111)11, 
OiD I hw 2--/ J5}if1~T13;3 I IXI 111 I 111 I I I I I I I I LD< 

GL.AJ 2- -1- 1s; / 3 38 3 il .£TEX "'"~ £lJt. f./Jc_, · ·-, 
rA Gw 3 - ; Jps;4fy J/26 f 
OLJ I r.: w3:... 2- l.:t-s/1'.ll J 1 3 LI IX I l3\ I I I I I IXJ I I I I I I I ~ 
IO i 0Wlf~r /$s-/1yl1<-11 I l)(J 11 
I I I 6W LJ-'L j3/1s-/1'!I 122s- J IX 

DATEITIME 

I
< 

RECEIVED .BY (Sign) 

x [)< 

PLEASE NOTE: 
,· I I SAMPLES WILL BE DISPOSED OF 

AFTER 30 DAYS. 

/ CHAIN OF CUSTODY SEALS Y/N/NA 

/ SHIPPED VIA: UPS Fed~Ex Bue: Courier 



[ 

1
-1_ 
·i 

' '" 

c 
D 

c 
0 
[J 

[ 
1·-
1 ........ - ! 

l 

APPENDIX B 

SUBSURFACE SOIL BORING 
AND 

MONITORING WELL LOGS 



S'DITE OF OREGON 

MOM'TORJNG WELL REPORT 
.(.r.s \:~uired by ORS 537.765 & OAR 690-240-095) 

Instructions for com letin this re ort are on the last a e of this form. 

WELLNO._~:f.~i(3L-~2. ___ _ 

(2) TYPE OF WORK: 

~ New construction 

0 Conversion 

0 Alteration (Repair/Recondition) 

0 Deepening ~Abandonment 

(3) DRILLING METHOD 
O Rotary Air O Rotary Mud O Cable 

0 Hollow StemAuger ~ Oth~r ?DMo..ndlLY MN dYJi/ 

/"\ BORE HOLE CONSTRUCTION 
No -... Yes 

SPecial Standanls ~ 0 

Seal 

_\)fr-ft. 

ro ' 

-11& ft. 

Filter 
pack 

__fil__An. 
TO 

j)Aft. in. 

(5) WELL TEST: /10/1.J., 
0 Pump D Bailer --LJ Air 0 Flowing Artesian 

Penneability ________ Yield __ /J_~ _____ GPM 

Conductivity PH --------
Temperature of water °F/C Depth artesian flow found ____ ft. 

Was water analysis done? 0 Yes D No 
By whom? _______________________ _ 

Depth of strata to be analyzed. From~---- ft. to ________ ft. 

Remarks: __ ~--------------------~ 

Name of supervising ~ngineer AJ'f<• / 1 ~Qd < ) 

ORJGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT 

Start Card #_~&~1~,=M~c?~---------

(6) LOCATION OFWELLBy legal description 
'Nell Location: County iJ!u.f611u1;fa Ct 

Township T1 S (N or S) Range £; E (E or W) Section ? 2 

1. !SC 114of SE 114ofabovesection. 

2. Either §.treet address of well location RV/(] ,]/1) !l!cJin1 #,_, 
/6x?(J,wfl., /Jws •11 '70y 1 

(7) STATIC WATER LEVEL: 
/0 Ft below land surface. 

Artesian Pressure tf/ If. lb/sq. in. 

Date_~3.,,..;J~1&,,,./ci.~'-l~---
Date ___ ' .«dLfL,4._ ___ _ 

(8) WATER BEARING ZONES: 
Depth at which water was first found 

Date started _il'"+/"-'l-"$,;..f_,11<(____ Completed _ _,~~ //~'5,,,_/_1~1/~---

(unbonded) Monitor Vlell Constructor Certification: 
I certify that the work I perfonned on the construction, alteration, or 

abandonment of this well is in compliance with Oregon well construction 
standards. Materials used and infonnation reported above are true to the best 
knowledge and belief. MWC Number 

Signed ___ _,_,,_'/l"-'-_________ Date. ___ :,,(=/=ft==== 

(bonded) Monitor Well Constructor Certification: 
I accept responsibility for the construction, alteration, or abandonment 

work perfonned on this well during the construction dates reported above. All 
work performed during this time is in ompliance with Oregon well construction 
standards. This report is true to st of my knowledge and belief. 

MWCNumber /o?.Bte 
Signed Date C),~kB/ 1 <f 
SECOND COPY-CONSTRUCTOR THIRD COPY-CUSTOM R I 



f~ STATE OF OREGON 
ij MO,N1TORING WELL REPORT 

f'l 
Lil 

~"-""required by ORS 537.765 & OAR 690·240-095) 

~ New construction 

0 Conversion 

a e or this form. 

0 Alteration (Repair/Recondition) 

0 Deepening ;£1. Abandonment 

11 (3) 

u 
DRILLING METHOD 
D RotaryAir 

D Hollow Stem Auger 

D Rotary Mud D Cable 

Bl Other mi~ co& dr,/( 

c 
D 
ll :; 

I ! u 

BORE HOLE CONSTRUCTION 
No 
D Depth of completed well. _ __,f~O~---

material~ 
\'klded Threaded ued 

D D D 
~ 

-ms· 
0 

ft. 

Liner 

diameter 

material 
\'klded 

D 
~~~;;f--- \'kl! seal : 

;v# 

Threaded Glued 

D D 

Material 

Amount 

Grout we ;ght 

j.jlli~;s,j---Borehole diameter 
;n 

;n 

Bentonit 

Screen 

e plug at I ast 3 ft. thi 

Fil er 
pa 

ft. 

0 

ft. 

j),':i%i:~~±~ \'Kl"=fe!t--- material 

interval( s): 
From __ _ 

From~ 

Slot size 

~'ifi;'i:')---Filter pa ck: 

To 

To 

in. 

~ 
Material ______ _ 

Size _____ in. 

(5) WELLTEST. ~ ;1Jfl 
D Pump OBruler D Air D Flow;ngArteshm 

Penneability ________ Yield ________ GPM 

Conductivity PH --------
Tumperature of water °F/C Depth artesian flow found ____ ft. 

Was water analysis done? 0 Yes 0 No 
By whom? _______________________ _ 

Depth of strata to be an3..lyzed. From~---- ft to ________ ft. 
Remarks: ________________________ _ 

Name of supervisin 

ck 

Start Card# 6.3 .rJ!fJ 6 3G 'ii 
• 

(6) LOCATION OFWELLBy legal description 

\'kl! Location: County ;lt;?/lr1L'~ 
Tuwnship 7ZS (N or S) Range ; (E or W) Section ?'? .. 

1. ;sZ;'" 114 of ;s:: 1/4 of above section. er 0 

or Tax lot number of well locatio~n~--------------

3. ATL\CH MAPWITH LOCATION IDENTIFIED. Map shall include 
approximate scale and north arrow. 

(7) STATIC WATER LEVEL: 
1 Ft below land surface. Date_~a .... ·~//~s~/i~9'f~---

Artesian Pressure AJk lb/sq. in. Date _ _,iu'/_,A_,_ _____ _ 

(8) WATER BEARING ZONES: 
Depth at which water was first found 1 lJ'f, 

SWL 

Ground elevation .-Z.... 50 ,(t, 

Material From To SWL 

"'i-1 ' -- ..,_// 0 ;ff lo1(°t" .¢6¥ , 

Date started 3/;.,/4'f Completed ,'<f1A/~'t . . 
(unbonded) Monitor Well Constructor Certification: 

I certify that the work I performed on the construction, alteration, or 
abandonment of this well is in compliance with Oregon well construction 
standards. Materials used and infonnation reported above are true to the best 
knowledge and belief. MWC Number 

~---

s;gned __ --1,"'#-'---_________ Date_~/);=';,4~---

(bonded) Monitor \Vell Constructor Certification: 
I accept responsibility for the construction, alteration, or abandonment 

work perfonned on this well during the construction dates reported above. All 
work performed during this time · in compliance with Oregon well construction 
standards. Titis report is best of my knowledge and belief. 

~ MWCNumber /038<:. 

s;gned D•te Ot'ie /q. 'f 
SECOND COPY-CONSTRUCTOR THIRD COPY-CUSTOMER 



S'D\TE OF OREGON 

MONITORING WELL REPORT 
.·,,,required by ORS 537.765 & OAR 690-24o..095) 

Instructions for com le tin this re ort are on the last a e of this fonn. 

(1) OWNER/PROJECT. 
Name ff 

(2) TYPE OF WORK: 

(6) LOCATION OF WELL By legal description 

\Veil Location: County_~J/1=~;/l,~~·HDIM~=~g,"'h~----------
Township {/ S (N or S) Range .R/E. (E or W) Section :z._~ 
1. 'SE l/4of SC 1/4ofabovesection. 

2. 8e 'lo s= ,4 o.wr-1-,," ;; 

~ New construction 

b Conversion 

0 Alteration (Repair/Recondition) 

0 Deepening ;g1' Abandonment 

or Tax lot number of well locatio,,,n,__,7Q=•~~iG~f-~tD~-------
/J. AT!l\CH MAP WITH LOCATION IDENTIFIED. Map shall include 

approximate scale and north arrow. 

(3) DRILLING METHOD 
0 Rotary Air 0 Rotary Mud 0 Cable 

O Hollow StemAuger 0 Other ~If/WY Cl»Y o/.r,J/ 

(7) STATIC WATER LEVEL: 
--~Z-~- Ft below land surface. Date .'.%li5 /<J "t 

Date J.J Artesian Pressure ! ll4- lb/sq. in. 

(8) WATER BEARING ZONES: 
Depth at which water was first found (

"'. BORE HOLE CONSTRUCTION 
Yes No 

Special Standards '.8J 0 Depth of completed well q ft. ,_~F~ro~m~-+--ll~o~-+--~Es=t.~Fl~o~w~Ra=te ___ +--~S~WL~--
-,;~-;;==!'.''!"""-. .......... r--'IT---- Land noce.J,.....c.:;''>-..;~*---1--q...L-jf.--~A~!<\..-"-------+--"-z_=-----j 

( . ~·;Ot ft{:'_; "'-;:;ll!f=..--=--_-Wat r-tightcoo~5u~M~' .:, 

1 
. V Sur ace flush vau 1L~,,.Jlk-;,..,--;Jr':!"""-+-t-----j-----------j-------j 

fl · = ~ - LO< king cap L~" 'l.«Wbu ~~ 
- - ~ --, '-<.) ,"/,(,, ""·i'ITT'~V];i?iLLWJ.AfonG'· --';:;:::::;-:;:::=~;;:;--;;;-;:---::-:;--~ :=f.'(;!"'"""m~~-.lo I Ca ·ng \ '/ u• • Groundelevation-:;:::.30 Cf nA5(._. 

. ~;;·j*·:_o·~.<J::., .. '. .~;?,;:.~',..d rri h~ten'~taler ______ '_-

( 

\____ 

S al 
__ ft. 

TO < 

__ ft. 

F !tee 
p ck 

,v~v ~$~ p 

t_±.··.::.P.:_·.·.~_:_:<l:.::. ,;y'iYiJ.. ""'bed Tirr~ded G~d 
~'-'" -~~~f<!J~. Li ~r 
~:J:~; t>..'~"-'1" .. ,._,g,~; d' . 
Wi:>;i·',,r.~~ ii:>ii'/ lia"I; m. 
~--·:'.·.',·9_.o/J ... ·.:·~ •• -~.··:' •• ',. r.., ~ :~~;'€ 1* ded Threaded Glued :~~F~~ ~ $~&$ '* P o o 
~~8.~;~~ I.( ~·,!\',:~. t',,·*· f-- We I seal: 

0'\9 f d ~ ::=igh==t =--==--=~--=~--=~-
~'E'<1'Bi+--Bmehole diameter 

}\J;; II ~-:+-:-::-i-te-p-lu_g_a:~~ast 3 ft. thick 

.El•-"il~+<of.tei'El+---maerial ------
int rval(s): 

"--·.:..__ft. Fro m __ To 

TO < Fro In ___ To 

_,__ft. Slo size in. 

Filt ~r pack: 

Ma erial 

Siz ' in. 'IV 
,v >Jn 

(5) WELL TEST. a9Xf: fJ fj 
0 Pump 0Bailer,.,,-- 0 Air 0 Flowing Artesian 

Permeability ________ Yield ________ GPM 

Conductivity PH --------
Tumperature of water °F/C Depth artesian flow found ____ ft. 

Was water analysis done? 0 Yes D No 
By whom?. _______________________ _ 

Depth of strata to be analyzed, From~---- ft. to ________ ft. 
Remarks: __ ~---------------------

Name of supervisinGt/Engineer d >e: ( Sll/>=l.Y 
ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT 

Material 

<:' i./.. 

' 

Date started ? /i~ lo<./ -, ' 

,, From To SWL 

. 

Completed _._:o;µ/i ,,;I>µ /'l'-''f'----

(unbonded) Monitor 'Nell Constructor Certification: 
I certify that the work I performed on the construction, alteration, or 

abandonment of this well is in compliance with Oregon well construction 
standards. Materials used and infonnation reported above are true to the best 

knowledge and belief. MWC Number O 14--

Signed, ___ ,,IJ:'..l,_ _________ ,Date, _ _,,,,l2~1\~---

(bonded) Monitor \Vell Constructor Certification: 
I accept responsibility for the construction;alteration, or abandonment 

work performed on this well during the construction dates reported above. All 
Work perfonned during this time .is in compliance with Oregon well construction 
standards. This report is tru o e b st of my knowledge and belief. 

MWC Number {02.13'e 

Signed ' Date o/z.B/q,t{ 
SECOND COPY-CONSTRUCTOR THIRD COPY-CUSTOMER ' 



[J 

I., 
I " 
I 

,J 

I 

.~ 
t • 

START CARD 
Check No. -----'----

"' 

NOTICE OF BEGINNING OF WELL CONSTRUCTION 
(as required by ORS 537.762) 

This form must be completed, signed by both the owner (or authorized agent) and constructor, and the original mailed or 
delivered to the Water Resources Department, 3850 Portland Road NE, Salem, OR 97310, no later than the day 
construction, alteration, conversion or abandonment work begins. A $75 fee shall accompany all notices for new well 
construction or conversion of an existing hole not previously used to obtain Water (make checks payable to the Water 
Resources Department). Notices meeting this requirement but received without the required fee will nqt-be·accepted as 
properly and timely filed. In addition, the constructor shall provide the "Watermaster Copy" of this notice to the office 
of the district _watermaster within which the well is being construCted, altered, converted or abandoned using one of 
the following options: (a) by regular mail no later than three (3) calendar days (72 hours) prior to commencement 
of work; or, (b) by hand delivery, during regular office hours, no later than the day work is commenced; 9r, (c) by FAX 
no later than the day work is commenced. If this method is used, the original "Watermaster copy" of this notice shall 
also be mailed or delivered to the office of the district watermaster no later than the day work is commenced. The Water 
Resources Commission has ai.Ithority to impose civil penalties for failure to submit the required $75 fee with the start 
card and for failure to submit Cards prior to beginning any constructi~n, alteration, conversion ·or abandonment work. 

Owner's name and mailing address: 

. ( (,_,v . 
,j\u ·~. Fee 
' Check type j)f work: Requfred 

··(',,JI 

{
]Z9 New construction 
D Conversion {

D Alteration (Repair/Recondition) 
No Fee D 
Required Deepening Original Start 

G' ·7 

Proposed Commencement Date -~'.)'-'/_· ~15C.J/_Ci~4~_ 
J 

D Abandonment Card Number -------
'' Existing or Proposed Well Depth I 0 ·<1. Diameter_~---

Check Use: 
D Domestic 
D Thermal 

D CommunityO Industrial D Irrigation ~ Monitoring 
D Injection D Other 

Proposed Well Location: County if\,,J KAu1Mo(;1 {ou...._-/,',owner'sWellld.No. __ L·;)~--'2..~-------

1? \ = (Nor S) Range_~,_·~~-"'--------Township --'-T-"lp'--------- (E or W) Section 2.Z. 
-----

L SC 1/4 of __ s=r:: __ _ 1/4 of above section 

2. Street address of well location P/2L\ D .S<.U 
8), tla .,ck 

3. Tax lot number of well location __ t_L_Jb._ _ _j_'I O,,__ ____ _ 

4. Attach map with location identified. 
See reverse of this form for approved maps. 

0 
5. Show well location within 1/4, 1/4 of section grid at left. 

Owner's s.ignature or auth_r_:~d agent 

-~5<;JU ~ t!f53 -?c;r.,o 
Home phone Work phone 

NOTE: 

Company __ p.j~_S_(_(,~-----------

This is not a water right application. The owner is responsible for obtaining a water right through the 
Water Resources Department, if required, 



,_,.·. 

Date Postmarked.,_~-----"-----
, ,:Date Hand-delivered'-'-~-----'---
'--W~~ermiister Initials · 

·~ 

START CARD 
Check No. ________ _ 

NOTICE OF BEGINNING OF WELL CONSTRUCTION 
(as required by ORS 537.762) 

This fonn must be completed, signed by both the O\Vner (or authorized agent) and constructor, and the original mailed or 
delivered to the Water Resources Department, 3850 Portland Road NE, Salem, OR 97310, no later than the day 
construction, alteration, conversion or abandonment work begins. A $75 fee shall accompany all notices for new well 
construction or conversion of an existing hole not previously used to obtain water (make checks payable to the Water 
Resources Department). Notices meeting this requirement but received without the required fee will nOt be accepted as 
properly and timely filed. In addition, the constructor shall provide the "Watermaster Copy" of this notice to the office 
of the district watermaster within which the well is being constructed, altered, converted or abandoned using one of 
the following options: (a) by regular mail no later than three (3) calendar days (72 hours) prior to comn1encement 
of_ work; or, (b) by hand delivery, during regular office hours, no later than the day work is commenced; or, (c) by FAX 
no later than the day work is commenced. If this method is used, the original "Watermaster copy" of this notice shall 
also be mailed or delivered to the office of the district watermaster no later than the day work is commenced. The Water 
Resources Co1nmission -has authority to impose civil penalties for failure to submit the required $75 fee with the start 
card and for failure to submit cards prior to beginning any construction, alteration, conversion or abandonment work. 

Owner's name and mailing address: ~l,_.:\,i',vl<r v (.. 

Check type of work: 
Fee 
Required 

'.C·.u) 

{
GJ_ New construction 

D Conversion 

0 u v1 

{ 
D Alteration (Repair/Recondition) 

No Fee D 
Required Deepening 0 , , I S 

D Ab d 
ngma tart ______ _ 

an onment Card Number 

Proposed Commencement Date -~~1_,_/_.1~~c;./_'°~i'-'~I _ r I 
Existing or Proposed Well Depth 10 {'.j, Diameter _ __:___.·,-"'"' '"-'(cc~ 

D Domestic D CommunityO Industrial 
D Thermal D Injection D Other 

Check Use: 
D Irrigation l::2f Monitoring 

P d W II L , C 1l·\ .\J I ropose e ocat1on: aunty r I l,.J. 1 ,,i\o tA,\ 0 Vt Owner's Well Id, No, ---'-b=-' ---'3=-·--------

Township __ T-'-'-'I S'"--_____ _ (Nor S) Range _ _.f-_')_cl_E: ______ _ (E or W) Section Z l-

1/4 of ---~_E __ 1/4 of above section 

2. Street address of well location fl, <lO Sw vVl' i'\Ja <M fl~ 
i ~ ,1J/QvJ', 0v'<' !. 0 ~ 

3. Tax lot number of well location _JL·~'~· ~~-~~-----

4. Attach map with location identified, 
See reverse of this form for approved maps. 

5. Show well location within 1/4, 1/4 of section grid at left 

Bonded Water/1v1onitor Well Constructor 

License No. _ _,\-'-C~Z~b~J~(p~----- ________ _ 

Company 

NOTE: This is not a water right application, The owner is responsible for obtaining a water right through the 
Water Resources Department, if required. 

'·,'THIS COPY TO. CUSTOMER·. 
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., 

START CARD 
Check No. ________ _ 

NOTICE OF BEGINNING OF WELL CONSTRUCTION 
·(as required by ORS 537.762) 

This fo.Cm must be completed, signed by both the owner (or authorized agent) and constructor, and the original mailed or 
delivered to the Water Resources Department, 3850 Portland Road NE, Salem, OR 97310, no later than the day 
constr-uction,.alteration, conversion or abandonment work begins. A $75 fe6 shall. accompany all notices for new well 
construction· or c9nversion. of an existing hole not previously used to obtain water (make checks payable to the Water 
Resources Department). Notices meeting this requirement but received without the required fee will not be accepted as 
properly and timely filed. In addition, the constructor shall provide the "Watermaster Copy" of this notice to the office 
of the district watermaster within which the well is being constructed, altered, converted or abandoned using one of 
the following options: (a) by regular mail no later than three ·(3) ·calendar days (72 hours) prior to commencement 
of work; or, (b) by hand delivery, during regular office hours, no later than the day work is commenced; or, (c) by FAX 
no later than the day work is commenced. If this method is used, the original -"Watermaster copy" of this notice shall 
also be mailed or delivered to the office of the district watermaster no later than the day work is commenced. The Water 
Resources Commission has authority to impose civil penalties fof failure to submit the required $75 fee with the start 
card and for failure to submit c~rds prior to be~inning any construction, alteration, conversion or abandonment .work. 

Owner's name and mailing address: 

LJV\ 

Fee 
Check type of work: Required {

El New construction 
0 Conversion {

D Alteration (Repair/Recondition) 
No Fee 0 
Required Deepening Original Start 

0 Abandonment Card Number -------

Proposed Commencement Date 3 / iS/ 9i 
--~-"-7,~~-

Existing or Proposed Well Depth { 0 {{ . Diameter 

Check Use: 
D Domestic 
0 Thermal 

D CommunityO Industrial 0 Irrigation 13 Monitoring 
D Injection 0 Other 

Proposed Well Location: County 1VLr l\,10vlAC\. (,.1 Owner's Well Id. No. --~{S_-~'4~-------

Township _~1~l~S~----- (NorS) Range~R.~\~£.~------ (EorW) Section_'L_·~Z-~_ 

I 

. 

e 1) \ \ I) -

1. SE 
----~---

1/4 of 'S E 1/4 of above section -------

2. Street address of we]] location '32'( D ;, W v1Jla (~"~' 
g .;ti J °' -cV: lJ r<? ci a vi 

3. Tax lot number of well location --~"t~cv.=~f~a~~~· _1~0 ___ _ 

4. Attach map with location identified . 
See reverse of this form for approved maps. 

5. Show well location within 1/4, 1/4 of section grid at left. 

We hereby certify that we have read the back of this form, and that to the best of our kuo 
provided herein is ace rate and the well is being properly located from septic tanks, pt" 
hazards. (See #2 o / 

clM ~ fht,Jij~, /it<. 
Bonded Water/Monitor Well Constructor 

License No. \ozJ?JI,, 
Home phone 

Company -~U_SC __ G __________ _ 

NOTE: This is not a water right application. The owner is responsible for obtaining a water right through the 
Water Resources Department, if required. 

' ~- . - ;• \;' ._.,,:·' • r ·~ 

.:·;.·:·· . 
-. >t·~·i ,.;-:;.·~,, 

. J.' ·, ·. THIS corY ?rb 'cusToM"Ei ::>,. 
." - ,. ', __ , , . : .. - : .. ; : . .- -~'.: . -/._•·:>· ,o; .. / ._' • -.' ,,- .'-, ~ i. , .... 

, . 
! ::\':-~· 

,_ .. 

'·· 



APPENDIX C 

LICENSES AND RECEIPTS 



--- ---
"·· ~ r--i .,. ;J .. ... ~ ~ 

UST SERVICE PROVIDER LICENSE 

License Type 

Service Provider 

This License is Issued by The Oregon Department of Environmental Quality to: 
De Minirnis Inc. 

34 NE 1st Ave., Suite 101 
Portland, OR 97209 

You are Licensed to Offer the Following Underground Storage Tank Services: 
License Number Issued Expires 

Soil Matrix Cleanup Prov. 
13383 
11123 

April 16, 1993 
December 04, 1993 

May 07, 1995 
December 04, 1995 

A Licensed Underground Storage Tank Supervisor Must be 
Present at a Site to Perform These Services 

~ RE ID: 7630 

-BJtn/ 
Authorized: rt:_ *--. 

Richard P. Reiter 
UST Compliance Manager 

A Copy of This License Shall Be Available for Inspection At All Sites Involving UST Work 



··".,.,.... '--·-~··-~~:.".7:,··.--,......:.-·: :~~~~~~,-:~_- __ ,;·--~.-:-·-:_ 

I 

EXPIRES 

09-JAN-95 
09-JAN-95 

;, ,·. 

-- I 

i ... -. 

- - ' :~·._:..._ ____ . :'"'""'-'-~,~-~,----,-----·----~-:-.,._-~;..:,.....,;._ . ...:...~·---.-~.:;.....,:_"-",., 

., :- -

.... .. -·.·.:-



regon 
John A. Kitzhaber, M.D., Governor 

Department of Environmental Quality 
811 SW Sixth Avenue 

Portland, OR 97204-1390 
(503) 229-5696 

TDD (503) 229-6993 

September 28, 1998 

Christopher W. Rich 
Department of Environmental Quality 
2020 S.W. 4th Avenue, Suite 400 
Portland OR 97201-4987 

RE: Staff Jennings Inc. 
Case No. UT-NWR-96-274A 

Dear Mr. Rich: 

Per your request dated September 24, 1998, your request for an extension to the deadline to 
submit your reply brief in the above referenced matter has been approved. The deadline for the 
submittal is now October 30, 1998. 

If you should have any questions, please feel free to contact Susan Greco at (503) 229-5213. 

Sincerely, 

(,) -,. . I] 11))!:'' ; ;'. ' 
W:l UH.:. ~ql)(.>.c 

Carol Whipple J (; 
Chair, Environmental Quality Commission 

Cc: Christopher Reive, Bogle & Gates 

DEQ-1 



regon 
John A. Kitzhaber, tvLD., Governor 

Department of Environmental Quality 
811 SW Sixth Avenue 

Portland, OR 97204-1390 
(503) 229-5696 

TDD (503) 229-6993 

September 1, 1998 

Christopher I. Reive 
Bogle & Gates 
200 S.W. Market Street, Suite 600 
Portland OR 97201-5793 

Dear Mr. Reive: 

RE: Staff Jennings, Inc. 
Case No. UT-NWR-98-274A 

On September 1, 1998, the Environmental Quality Commission received Staff 
Jennings's Brief in the above referenced matter. Pursuant to OAR 340-1 l-132(4)(b), the 
Department must file an answering brief within thirty days (September 30, 1998). Once 
the Department files its brief, Staff Jennings may file a reply, which will be due 20 days 
after filing of the Department's brief. 

If you should have any questions regarding these procedures, please feel free to 
call me at (503) 229-5213 or (800) 452-4011 ext. 5213 within the state of Oregon. 

cc: Chris Rich, NWR 

DEQ-1 



BOGLE&GATES P.L.L.C. 

A Professional Limited Liability Company 

LAW OFFICES 

CHRISTOPHER L. REIVE 

. ~. 

200 S.W. Market Street 
Suite 600 
Portland, Oregon 97201-5793 

Direct Dial: 
Main Office: 
Facsimile: 

(503) 721-3653 
(503) 222-1515 
(503) 721-3666 

Internet Email: creive@bogle.com 

Anchorage 
Bellevue 
Seattle 
Tacoma 
Vancouver, B.C. 

73312/00001 

September 1, 1998 

Environmental Quality Commission 
811 S.W. Sixth Avenue 
Portland, Oregon 97204 

VIA HAND DELIVERY 

Re: In the Matter of Department of Environmental Quality v. Staff Jennings, Inc., Civil 
Penalty No. UT-NWR-98-274A 

Dear Sir/Madam: 

Enclosed for filing is an original and copy of APPELLANT STAFF JENNINGS, INC.'S 
BRIEF, Case No. UT NWR-98-274A inthe above-referenced matter. 

Please call me if you have any questions. 

CR2/48sm6 
Enclosures 

cc: (w/ Encl.) 

Very truly yours, 

BOGLE & GATES P.L.L.C. 

Susan Greco, Rules Coordinator, DEQ (via Hand Delivery) 
Christopher W. Rich, Enforcement Section, DEQ (via Hand Delivery) 
Jeff Jennings, Staff Jennings Boating Centers .(via Regular Mail) 

/111 I /!' 2"''1 
,AY{f1Ci.£11J)tLJif~ .- :<_7 Ptr~ 

48\SM6\C:\MY OOCUMENTSIREIVE, CHRISTOPHER L\73312\00001\LTR OREGON ENVIRONMENTAL QUALITY COMMISSION-STAFF JENNINGS, INC.DOC 
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE STATE OF OREGON 

IN THE MATTER OF: 
Department of Environmental Quality, 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Department, 

V. 

STAFF JENNINGS, INC., 

Respondent. 

INTRODUCTION 

Case No. UT-NWR-98-274A 

APPELLANT STAFF JENNINGS, 
INC.'S BRIEF 

MULTNOMAH COUNTY 

Staff Jennings, Inc. ("Staff Jennings"), Respondent in the underlying enforcement action and 

Appellant herein, asks that the Environmental Quality Commission ("Commission") reverse the 

Hearings Officer's Final Order in the above matter. It bases its request on the following legal points: 

1. The statute of limitations period for the alleged violations of ORS 468B.025 expired 
years ago. Claims based on this statute and arising from the release of October 18, 1988 are no longer 
actionable; 

2. OAR 340-122-242 is not applicable to this action because the Commission did not adopt 
that regulation until years after the petroleum release occurred and the underground storage tank (UST) 
leak was repaired; and 

3. The hearing record is clear that Staff Jennings repaired the leak causing a petroleum 
release and timely initiated an investigation of appropriate environmental remediation actions as was 
required by the regulations in effect at the time of the leak. Moreover, Staff Jennings has complied with 
those regulations by proceeding at the pace set by DEQ for subsequent action. 

BACKGROUND 

Staff Jennings operates a boat sales and maintenance facility located on the west bank of the 

Willamette River, near the Sellwood Bridge. In October 1988, Staff Jennings discovered a leak from a 

BOGLE & GATES P.L.L.C. 
A Professional Limited Liability Company 

200 S.W. Market Street 
Suite 600 

Page 1 - APPELLANT STAFF JENNINGS, INC.'S BRIEF Portl'and, Oregon 97201-5793 
(503) 222-1515 

4B\SM6\C:\MY DOCUMENTS\REIVE, CHRISTOPHER L\73312\00001\f'LO APPELLANT STAFF JENNINGS BRIEF.DOC 



1 pipe leading from a UST. 1 Staff Jennings immediately fixed the leaking pipe2
, and in compliance with 

2 the regulations in effect in 1988, Staff Jennings notified DEQ of the release and investigated the source 

3 and extent of the contamination. 3 To perform that investigative work, Staff Jennings hired Golder & 

4 Associates, an international engineering firm.4 Golder's investigation resulted in a report entitled 

5 "Report of Findings, Preliminary Field Investigation," which was submitted to DEQ. 5 

6 After the Golder report was filed with DEQ, Staff Jennings awaited DEQ's response. This action 

7 was expressly contemplated by the regulations in effect at that time, now cited as OAR 340-122-020 

8 through 340-122-110. These regulations, then known as the Environmental Cleanup Rules, had been 

9 adopted just that year (1988) to implement the recently adopted Oregon Superfund statute.6 Later in that 

10 same year, the Commission adopted a second set of regulations which were specific to cleanup of 

11 petroleum releases from USTs.7 It is important to note, however, that the regulation at issue in this case, 

12 OAR 340-122-242, was not included in that initial set of UST regulations. (See discussion below.) The 

13 fact that either of two sets of regulations could be applied by DEQ to leaking USTs was, and has always 

14 been, acknowledged by DEQ since the duplicate regulations were adopted.8 Staff Jennings' actions 

15 

16 
1 See p. 1 of Golder Associates' report, "Report of Findings," attached. 

17 2 See pp. 1-2 of Golder Associates' report, "Report of Findings," attached. 
3 See p. 2 of Golder Associates' report, "Report of Findings," attached. 

18 4 Seep. 3 of Golder Associates' report, "Report of Findings," attached. 
5 See Transcript of Hearing, Testimony of Loren Gamer, p. 10, Ins. 4-20. 

19 6 The regulations became effective January 27, 1988. 
7 On November 4, 1988, the EQC adopted a set ofregulations specific to remediatingpetroleum releases 

20 from USTs (OAR 340-122-205 through 340-122-360). 
8 "Two sets of regulations also may be applied to leaking USTs. The first are known as the 

21 Environmental Cleanup Rules, OAR 340-122-020 through 230-122-110. These rules were adopted to 
implement the state Superfund statute. The second set of regulations are the Cleanup Rules for Leaking 

22 UST Systems, OAR 340-122-205 through 340-122-360. The UST Cleanup Rules were adopted under 
authority both of the state Superfund and the UST statute. They are usually applied to govern the 

23 investigation and cleanup of petroleum UST leaks, unless the magnitude or complexity of the 
contamination leads DEQ to apply the Environmental Cleanup Rules instead. See OAR 340-122-

24 215(2)." In re Daniel C. Hanna, et al. (debtor(s)); Gull Industries, Inc. and BP Oil Company, plaintiffs, 
v. John Mitchell, Inc., Defendant, United States Bankruptcy Court for The District of Oregon Case Nos. 

25 390-33990-S! I; 390-34210-Sl 1; and 390-34211-Sll (administratively consolidated); Adversary 
Proceeding No. 90-33 88S, Memorandum of Law of Oregon Department of Environmental Quality -

26 Amicus Curiae, October 14, 1992. 

Page 2 - APPELLANT STAFF JENNINGS, INC.'S BRIEF 
~8\SM6\C:IMY OOCUMENTSIREIVE, CHRISTOPHER L\73312\00001\PLD APPELLANT STAFF JENNINGS BRIEF.DOC 

BOGLE & GATES P.L.L.C. 
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(503) 222-1515 



1 complied with the only regulations in effect at the time it discovered the leak, The Environmental 

2 Cleanup Rules, and its actions remained in compliance with those rules. 

3 It is a fact that "in the early years following the discharge of the petroleum, DEQ did not 

4 aggressively pursue the matter."9 In fact, DEQ informed Staff Jennings the leak was a low priority 

5 matter and Staff Jennings reasonably believed DEQ would eventually get back to it regarding its 

6 approval for a remedial action standard and schedule. 10 In the meantime, Staff Jennings continued to 

7 monitor the situation. In 1994, Staff Jennings decommissioned the two USTs by excavation and 

8 removal. 11 It prepared and submitted a decommissioning report regarding the contamination detected in 

9 the tank pit. 12 

I 0 It now appears that in November 1995, DEQ concluded it needed additional information from 

11 the site and adjacent facilities. DEQ instructed Staff Jennings to perform additional investigation, 

12 including searching for upgradient sources and possible downgradient offsite migration. 13 Staff Jennings 

13 diligently proceeded with this further investigation, which resulted in various reports. In order to 

14 investigate both up gradient and downgradient of the site of the leak, Staff Jennings needed permission 

15 from third parties, including the City of Portland, to access adjacent properties. 

16 The City of Portland delayed more than a year before granting Staff Jennings authority to enter 

17 its property. During this period, Staff Jennings asked DEQ to help it obtain access to the City's 

18 property. 14 DEQ chose not to assist, which was consistent with its statement that it considered this a low 

19 priority matter. 

20 In 1998, DEQ issued a NON to Staff Jennings alleging that Staff Jennings had violated OAR 

21 340-122-242, a regulation adopted years after the release occurred. 15 In relevant part, OAR 340-122-242 

22 

23 9 Hearing Order Regarding Violation and Assessment of Civil Penalty, p. 4. 
10 See Transcript of Hearing, Testimony of Jeff Jennings, p. 79, Ins. 3-11. 

24 11 See December 13, 1994 De Minirnis Report titled "Underground Storage Tank Decommissioning." 
12 See December 13, 1994 De Minimis Report titled "Underground Storage Tank Decommissioning." 

25 13 See "NWR UST Field Inspection Report," dated November 21, 1995, attached. 
14 See Transcript of Hearing, Testimony of Jeff Jennings, p. 84, Ins. 2-26. 

26 15 See "Notice ofNoncompliance," dated February 5,1998, attached. 

Page 3 - APPELLANT STAFF JENNINGS, INC.'S BRIEF 
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1 requires persons who discover a petroleum release from an underground storage tank (UST) to take 

2 action to investigate, and if necessary, remediate that petroleum release. DEQ also alleged that Staff 

3 Jennings violated ORS 468B.025(1)(a). In relevant part, ORS 468B.025(1)(a) imposes liability on 

4 persons who 'cause' pollution or 'cause to be placed' any waste in a location where such waste may 

5 enter waters of the state, e.g., soils adjacent to groundwater and surface waters. At the hearing, DEQ 

6 staff testified that the 1988 petroleum release entered the Willamette River, and that it entered soil and 

7 groundwater at the site where releases could (and were) entering the Willamette River. 16 

8 DISCUSSION 

9 DEQ's Claim is Barred by the Applicable Statute of Limitation. 

10 The release in question occurred on approximately October 18, 1988, and the leaking line was 

11 discovered and repaired by early 1989. ORS 468B.025(1)(a) states: 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

"(1) Except as provided in ORS 468B.0050 or 468B.053, no person shall: 

(a) Cause pollution of any waters of the state or place or cause to be 
placed any wastes in a location where such wastes are likely to escape or 
be carried into waters of the state by any means." (emphasis added). 

The liability imposed by ORS 468.025(1)(a) is for causing a waste" ... to be placed ... in a 

location where such wastes are likely to escape or be carried into the waters of the state by any means." 

The DEQ staff testimony is clear that, as of 1988, the petroleum release was already placed where it may 

enter waters of the state, i.e., the soil and groundwater adjacent to the river. Testimony of Loren Garner, 

p. 9. Ins. 20-26. As a result, if ORS 468B.025 was violated at all, the violation was complete at the time 

the UST leak was located and repaired. At that time, all action required by the statute had occurred and 

the violation was complete". At that time, DEQ's cause of action matured and the applicable statue of 

limitation began to run. 

16See Transcript of Testimony of Loren Garner, p. 8, Ins. 26-34 and p. 9, Ins. 20-26. 
25 17 The movement of petroleum within waters of the state does not give rise to a new violation each day. 

Once the petroleum entered the waters of the state the violation is complete, unless of course, the UST 
26 continued to leak new petroleum to where it could enter waters of the state. For example, if a sheen on 
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1 The possible statutes of limitation that apply to agency action pursuant to ORS 468B.025 are 

2 ORS 12.100(2) (two years), ORS 12.110(2) (two years), and ORS 12.130 (three years). The two year 

3 statutes of ORS 12.100(2) and ORS 12.110(2) are for "[a]n action upon a statute for penalty or 

4 forfeiture" and "[a Jn action upon a statute for a forfeiture or penalty to the state or county," respectively. 

5 The three year statute of ORS 12.130 applies to. "[a]n action upon a statute for a penalty given in whole 

6 or in part to the person who will prosecute the same." For purposes of this analysis, Staff Jennings 

7 conservatively assumes that the appropriate statute oflimitation is three years, although the two year 

8 limitation period is more likely. 

9 Because the alleged violation of ORS 468B.025 was complete before the end of the decade of the 

10 1980s, the claims period for DEQ to assess a penalty under that statute expired many years ago. 

11 For the reasons stated below, the claim asserted under OAR 340-122-242 does not properly 

12 apply to this case. However, even ifit did, the statute of limitation analysis is the same. DEQ cannot 

13 exceed its statutory authority to adopt an appropriate regulation by expanding the time frame to assert 

14 actionable claims. 

15 OAR 340-122-242 Does Not Apply to DEQ's Allegations. 

16 The Hearings Officer ruled that Staff Jennings "failed to initiate and complete the investigation 

17 or cleanup of a petroleum release from an underground storage tank, in violation of OAR 340-122-242." 

18 However, on these specific points, the hearings record has undisputed evidence that Staff Jennings both 

19 "initiated" an investigation under the regulations in effect at the time of the release in 1988, and Staff 

20 Jennings "completed" as much of the response as it could without DEQ's pending determination of 

21 cleanup standards and selection of a remedial action. In fact, that process is still underway today. 

22 DEQ does not dispute that Staff Jennings hired a consulting firm to investigate the 1988 leak 

23 from the UST, which resulted in a report that the consultant submitted to DEQ. Therefore, the Hearings 

24 
( ... continued) 

25 surface waters continues to move downstream for a number of days, each day the sheen migrates 
downstream is not a new violation of ORS 468B.025. It may be a violation of spill response regulations 

26 ifthe applicable response actions have not been followed, but that is not the case here. 
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1 Officer's conclusion that Staff Jennings failed to "initiate" an investigation of the release, regardless of 

2 the applicability of OAR 340-122-242, cannot be upheld. As a matter oflaw, Staff Jennings did not 

3 "fail to initiate" anything, and therefore did not violate any applicable statute or rule for that reason. 

4 The real dispute between DEQ and Staff Jennings is whether Staff Jennings was required to have 

5 "completed" its investigation "or" cleanup of contamination pursuant to OAR 340-122-242. It is 

6 undisputed that OAR 340-122-242 was not adopted by the Commission for several years after the UST 

7 was repaired. As a result, Staff Jennings' remedial activities were conducted in compliance with the 

8 regulations that were in effect at the time of the release occurred 18 Those regulations, the 

9 Environmental Cleanup Rules, then pertained to leaks from USTs containing any type of substance. The 

10 leak was discovered on October 18, 198819
. The 1988 Environmental Cleimup Rules stated that Staff 

11 Jennings was required to: 

Notify the DEQ of the release within 24 hours of discovery; 

Assess the source and extent of the release; 

12 

13 

14 

15 

(a) 

(b) 

(c) 

(d) 

Meet with the DEQ to set up a cleanup standard and a schedule for cleanup; and 

Cleanup the release. 

16 OAR 340-150-130, circa 1988. 

17 The hearings record is clear that Staff Jennings complied with (a) and (b), above, and submitted 

18 its report to DEQ to establish the cleanup standard and schedule. Staff Jennings then waited for DEQ to 

19 make a determination. What was then OAR 340-150-13020 required DEQ to determine the cleanup 

20 standard and the compliance schedule for the site. This was because those regulations applied to all 

21 types of contaminant releases and there were no pre-determined cleanup standards in 1988. As a result, 

22 without DEQ reaching a conclusion regarding whether the release in question needed to be remediated, 

23 

24 

25 18 See footnote No. 6, infra. 
19 See footnote No. I, infra. 

26 20 OAR 340-150-130 was later renumbered to OAR 340-122-020 - 340-122-110. 
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I and if so, to what standards, Staff Jennings was under no obligation to proceed after it had complied with 

2 (a) and (b) above. 

3 Why DEQ did not promptly set a standard for the Staff Jennings site is not clear. However, DEQ 

4 has stated, and the Hearing Officer has found, that DEQ believed this to be a low priority site for many 

5 years. 

6 Staff Jennings continued to monitor the situation, and otherwise complied with the 

7 Environmental Cleanup Rules to the extent it could without further instruction from DEQ until 1994, 

8 when Staff Jennings voluntarily decommissioned two USTs on it property. At that time, DEQ took a 

9 renewed interest in the site. DEQ appears to have remained aware it needed to adopt a cleanup standard 

10 for the site and make a cleanup determination. However, DEQ decided it needed additional information 

11 before it could make those decisions, and it asked Staff Jennings to gather that additional information. 

12 Staff Jennings diligently sought to obtain that information, including obtaining access to adjacent off-

13 - site properties. During this time, DEQ never informed Staff Jennings, and there is no evidence in the 

14 record, that DEQ had formally transferred administration of Staff Jennings case from OAR 340-122-020 

15 Environmental Cleanup Regulations to the UST petroleum release regulations, OAR 340-122-205 

16 et. seq. (including OAR 340-122-242). 

17 CONCLUSION 

18 Staff Jennings has fully complied with the regulations that are applicable to this site and has 

19 attempted to comply in good faith with all ofDEQ's requests and Orders related to those regulations. 

20 DEQ does not dispute this claim because it does not allege a violation of those applicable regulations or 

21 any Order. Instead, DEQ relies on a general statute that, if violated at all, was violated almost 10 years 

22 ago, and on a regulation that was not in force at the time of the critical event that gave rise to these 

23 claims. Due process and common sense dictate that, before a civil penalty can be properly assessed, the 

24 subject claim can not be time-barred by statute, and the victim (Staff Jennings) should be given notice of 

25 the ground rules DEQ will allege are in force. These reasonable precursors to a civil penalty assessment 

26 
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1 did not occur in this case. For these reasons, Staff Jennings asks that the Commission make the 

2 following findings: 

3 (1) The release from the UST in question (Leak) occurred in 1988 and was ceased at the 

4 time the UST was repaired; 

5 (2) Based upon the testimony of DEQ staff, in 1988 the Leak discharged petroleum to soil 

6 where it "may" have entered waters of the state; 

7 (3) The regulations which controlled the investigation and remediation of the Leak were 

8 those regulations which were in affect in 1988; 

9 (4) The applicable 1988 regulations require the DEQ to set the cleanup standard and cleanup 

10 schedule before Staff Jennings had an affirmative obligation to implement a remedial option; 

11 

12 

(5) 

(6) 

Staff Jennings complied with the 1988 regulations; 

At no time did the DEQ inform Staff Jennings that the release was no longer being 

13 reviewed under the Environmental Cleanup Rules (as opposed to the UST petroleum release regulations 

14 including OAR 340-122-242); 

15 (7) By its terms ORS 468B.025 imposes liability on certain classes of persons, i.e., those 

16 persons responsible for causing a hazardous substance to be placed so it may enter waters of the state. 

17 ORS 468B.025 does not address the investigation or "remediation" of the releases; 

18 (8) The statute oflimitations for the alleged violations of OAR 340-122-242 and 

19 ORS 468B.025(l)(a) is, at most, three years. Any alleged violation which occurred more than three years 

20 prior to the Notice of Civil Penalty are not actionable; and 

21 (9) Staff Jennings is not liable for any amount of civil penalties. 

22 Staff Jennings also requests whatever additional relief the Commission believes is appropriate, 

23 including an award of attorney fees. 

24 111 

25 Ill 

26 Ill 
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1. SCOPE OF WORK 

1.1 Site Description 

The Sellwood Marina site occupies two levels on the west bank of the 
Willamette River. Mucrr·of the site is constructed on a flattened bench which 
has been excavated into the fluvial clayey silts to silty clays of thiriver 
bank. Additional space has been gained at this main level of the marina 
facilities by constructing a piling-supported concrete platform which extends 
out over the river bank. This primary level of the facilities is 
approximately 20-25 feet above the water level of the river. Additional 
floating docks, etc. have been constructed in the river, adjacent to the 
showroom and service facilities. A drawing of the approximate site layout is 
attached as Figure 1. 

As a part of the marina facilities, two underground storage tanks were 
installed to supply boat fuel. The tanks are of 10,000 and 4,000 gallon 
capacity, respectively, and their approximate locations are shown on Figure 1. 
Based on information provided by Staff Jennings, the 4,000 gallon tank is. 
about 25 years old, and is currently in use. The 10,000 gallon tank is 10-12 
years old and is also in use. 

1.2 Site History 

On Qctober 18, 1989, the marina manager observed a slick of petroleum fuel in 
the river, down slope from the fuel tanks. Following this observation, it is 
our understanding that Staff Jennings, took the following steps to mitigate 
the existing spill, and to prevent further release of product: 

• October 18, 1988. Following his observation of the spill, Staff 
Jennings' marina manager contacted SRH Associates, Inc., of Portland, 
Oregon, to perform cleanup operations. 
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• October 18, 1988. SRH Associates deployed a floating boom in the 
river to contain the slick, and placed pads to absorb the floating 
product. SRH Associates also collected soil samples in the spill area 
to confirm that the material in question was gasoline from the marina. 
Staff Jennings personnel worked to trace the spill to its origin, and 
halted use of tJ1e fuel tanks. 

• October 19, 1988. SRH Associates notified the Oregon Department of 
Environmental Quality, the U.S. Coast Guard, and the local fire 
department of the spill. 

• October 20, 1989. Staff Jennings personnel determined that the 
primary source of spilled fuel was leakage from a cracked elbow 
located near the fuel turbine pump for the 10,000 gallon tank. They 
contacted Fullman Plumbing Company, of Portland, Oregon, to perform 
repairs. 

• October 25-28, 1989. Fullman Plumbing Company, repaired the broken 
elbow. Tanks were removed from service until .testing could be done. 

• Once repaired, no further fuel release was observed. 

• February (4±), 1989. Pacific Tank and Construction Company, performed 
tank tightness tests on the two storage tanks. The results of the 
testing were inconclusive because the tanks could not be isolated from 
the attached distribution lines. Additional testing was planned. 

• February 15-17, _1989. Pacific Tank and Construction Company uncovered 
the tanks and related fuel distribution lines, isolated the systems, 
and performed a second series of tank and line tightness tests. Minor 
leaks were located and repaired in distribution lines, and the system 
was returned to service. 

Golder Associates 
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• February 16-17, 1989. Golder Associates conducted a preliminary soils 

investigation to determine the extent and quantity of contamination 
present in the tank field and along the adjacent river bank. 

The field investigation conducted by SRH Associates, determined that fuel 
residues were present b_eneath the concrete boat platform identified on Figure 
1. Their initial study indicated that fuel leaking from the broken elbow 
(although this source had not yet been identified) had migrated from the 
gravel backfill around the underground storage tank and distribution lines, 
and into the silty sands of the river bank. The contaminant plume eventually 
entered the river at this location. 

1.3 Current Investigation 

~nlder Associates was contracted by Staff Jennings, to conduct a soil sampling 
.rvey in the area immediately surrounding the fuel tanks, and extending 

eastward toward the river. Soil samples were also collected west of the on
site fuel tanks, at an area hydraulically up- gradient from any potential fuel 
leakage into the groundwater system. A total of 12 soil borings were 
completed at the project site, with 10 soil samples collected and analyzed for 
petroleum residues. 
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~ 2, PRELIMINARY FIELD INVESTIGATION 

[;; 
(;j 

"' ti 

Investigation of the site began on the afternoon of February 16, 1989, and 
continued through February 17, 1989 .. The investigation was intended to 

determine the nature and extent of fuel release from the tank field and 
associated fuel distrib~tian lines. This initial investigation consisted of 
drilling 12 sail borings with a 3-inch hand auger ta allow the collection of 
soil samples at depth. Sail samples from each boring were sent to a 
commercial analytical laboratory for analysis of petroleum hydrocarbon 

~ content. Selected test holes which intercepted groundwater were left open and 

['.;~ 
I . 
,1 

,. . 

protected from rainwater intrusion overnight to determine the approximate 
groundwater surface elevations and localized flow direction. When completed, 
the sail borings were abandoned by backfilling ta the surface with bentanite 
pellets. 

2.1 Soil Sampling and Collection 

As soil borings were performed, the soil's engineering characteristics were 
~ 1 1 described for each change in sail type, and the soil·was classified using the 
L: ... :i 

Unified Soil Classification System. Soil cuttings removed from the hale were 
~ also screened with a TIPP II photovoltaic organic vapor monitor (OVM) to 

provide a vertical profile of the aromatic organic constituents within the 
[c·, borehole. This screening was also used to identify samples to be collected 
~ for chemical analysis. Readings from the OVM were recorded on the soils logs. 

p;-; 
U In reference to the field ·screening, the OVM detects hydrocarbons in the vapor 

phase, and is calibrated to isabutylene. Aromatic petroleum constituents 
[i generally show a response on the OVM similar to isobutylene, but aliphatic 

components do not. El~vated readings in the vicinity of soils are an 

[···• -.: 
indication of the presence of hydrocarbons in the soil. However, care must be 
taken in the interpretation of these results. OVM readings, expressed as 
concentrations in parts-per-million in the vapor phase, should not be used to 
directly infer concentrations in soil. Although a correlation does exist, it 
is quite sensitive to a number of factors, including the volatility of the 
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[&I hydrocarbons present, the nature of the soil (e.g., moisture and natural 

r 
I 

organic content), and the method used to sample the soil vapors. Adverse 
ambient weather conditions may also affect the functioning of the equipment 
(e.g., the investigation was performed during a rainstorm; high ambient 

!~ humidity can elevate OVM readings to some extent). It is therefore possible 
\ .. for soils with relativajy low hydrocarbon concentrations to exhibit high 

readings; the reverse is also true. Because of this variability, the OVM 
should only be viewed as a semi-quantitative, first order screening tool for 
hydrocarbon contamination. 

2.2 Laboratory Analysis 

Based ·an OVM readings, degree of hydrocarbon staining, and in some cases, 
petroleum odor, samples were collected from most boreholes for analytical 
testing. The soil samples for analysis were transferred to clean glass jars 
fitted with Teflon lids, supplied by Pacific Analytical Laboratory, Inc., of 
Beaverton, Oregon. Samples were subsequently transported to that laboratory 
for testing at the conclusion of the field investigation. Analysis was 
performed on all samples for aromatic hydrocarbons and total petroleum 
hydrocarbons, using USEPA methods 8020 (8240), and 418.1. Selected samples 
were also analyzed for total lead, and fuel fingerprint testing (USEPA method 
8015, modified) was performed to determine 
constituents (gasoline, diesel, or other). 
summarized in Appendix 1. 

the source of the organic 
The results from this testing are 
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3. CONCLUSIONS 

Based on our field investigation and the results of analytical testing, it is 
apparent that gasoline and gasoline-derived compounds have been released into 
the soils in the vicinity of the Sellwood Marina tank field, and that 
petroleum has migrated_9owngradient to the vicinity of the Willamette River. 
Further, based on the results of the investigation and the possible courses of 
action for eventual remediation, it is expedient to define two zones affected 
by the release for reference. The first zone (Zone 1) surrounds the fuel 
tanks, including the tank backfill and the immediately adjacent native soil. 
The second zone (Zone 2) comprises the river bank, and the adjacent area of 
river bed between the high and low water marks of the Willamette River. The 
boundary between these zones is not clearly defined, however any plans for 
remediation of either of the zones may be modified to further investigate this 
transitional area. 

3.1 Subsurface Conditions 

Two native soil types were encountered at the Staff Jennings site. On the 
upper level of the site (Zone 1), generally surrounding the fuel tanks, the 
native soil is a plastic silty clay to clayey silt. The soil exposed adjacent 
to the Willamette River (Zone 2), to a depth of approximately two feet, is 
silty fine sand to sandy silt. 

~ Sand and gravel was also encountered in Zone 1. This granular material was :,.,., 

•:.Ji identified in soils borings adjacent to the tank field and distribution pipes, 

; .. :-' 
'"""'' 

and probably represents backfill around the tank system components. Gravel 
was also used to varying depths as a base course beneath the asphalt paving 
located in Zone 1. 

Table 1 lists relative borehole surface and groundwater elevations for the 
soil borings. These elevations are based on a hand level survey, using 50 
feet as an assumed datum. The accuracy of the survey is assumed to be plus or 
minus 0.1 foot. Water depths were measured in open test holes, and are also 
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assumed to be accurate to plus or minus O.I foot. Groundwater flow at the 
site, based on limited observations of groundwater levels in soil borings, 
appears to be easterly, toward the Willamette River. On a smaller scale, the 
groundwater flow may be locally complicated by the presence of the sand and 
gravel backfill surrounding the fuel tanks and distribution lines. 
Considering that the ba~kfill is a more permeable material ·than the native 
soil, groundwater may tend to preferentially migrate along distribution lines 
or locally flow toward the tanks, whose backfill may act a sump. These local 
variations in flow direction should be considered tentative, as the 
differences in water level between test borings varied only a few tenths of a 
foot, approaching the limits of accuracy of the survey. 

TABLE I 
BOREHOLE AND GROUNDWATER ELEVATIONS 

TH I 50.0 
TH2 49.9 46.9 
TH 3b 50.I 
TH 4 49.9 47.3 
TH 5 50. I 47.I 
TH 6a 50.7 50.I 
TH 6b 5I .4 

TH IO 50.I 46.8 

3.2 Environmental Conditions 

Zone I - Fuel Tank Area 

The area surrounding the fuel tanks was sampled extensively, as described in 
[' section 2. Test holes THI through TH5, and THIO, were situated throughout the 

tank field as shown on Figure I. TH6 was located upgradient of the tank 
f' field, to intercept possible contaminants entering the site. 
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Results of the analyses (USEPA method 8020 [8240]) of soil from THI and THS 
indicate elevated levels of benzene, toluene, ethyl benzene, and xylene. A 

fuel fingerprint test performed on the sample from THI suggested the source of 
the release was gasoline-based fuel. These two test holes are adjacent to the 
location of the ruptured fuel elbow on the 10,000 gallon tank. It seems 
likely that most, if nq_t a 11, of the hydrocarbons present at these test ho 1 es 
are due to the damaged fuel distribution line. Test holes 2, 3, and 4 were 
also drilled in close proximity to the storage tanks, but did not exhibit high 
concentrations of aromatic hydrocarbons, indicating that, although there may 
have been some petroleum residue in the backfill surrounding the tanks, the 
bulk of the release moved downgradient toward the river. THIO was placed near 
an existing pipe manifold near a former gasoline pump site. The Pacific Tank 
and Construction Company investigation indicated that some leakage may have 
occurred at this location, and the elevated l~vels of hydrocarbons at this 
location support their findings. TH6 exhibited low concentrations for all 
constituents measured, indicating that the groundwater flow and the 
hydrocarbon release migrated away from this area. 

L·, Zone 2 River Bank and River Bed 
v.· 

:hi 
Zone 2 is located at the toe of the moderately steep river bank, and at the 
time of testing, extended to the edge of the Willamette River, 20 to 50 feet 
east. Testing at this location consisted of three soil borings, shown on 
Figure I as TH?, TH8, and TH9. Of the three test holes, TH7 shows the highest 
concentrations of hydrocarbons, approximately 2-3-times higher than the test 
holes near the damaged fuel distribution line. According to Staff Jennings 
personnel the petroleum release was abated as soon as the broken pipe elbow 
was repaired. This suggests that the petroleum moved quickly through the 
relatively permeable silty sands of the river bank. It is not known at this 
time whether the movement took place on the surface of the existing 
groundwater. table, or in the unsaturated zone above. It appears that the 
petroleum product is concentrated at the groundwater surface. The field 
evidence also suggests that the affected area is fairly limited in lateral 
extent, as TH8 and TH9 exhibited minimal concentrations of hydr~carbons. The 
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full depth or vertical thickness of Zone 2 was not determined for the 
contaminated zone during this investigation. 
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The data described above suggest the following overall conclusions regarding 
soil contamination at the Sellwood Marina site 

• Hydrocarbons are present in soil, both within the tank field, and 
along the edge of the Willamette River directly downslope from the 
field, 

, The hydrocarbons are likely due to the release of gasoline, 

• Low concentrations of hydrocarbons in the vicinity of THlO are 
attributable to leakage at a pipe manifold which has also been 
repaired, 

• The highest concentrations of hydrocarbons are located at the north 
end of the 10,000 gallon fuel tank, where the broken pipe elbow was 
located, and in the river bank directly downslope. 

Based on our preliminary investigation, the area impacted is approximately 40 
by 50 feet in Zone 1, and 50 by 60 feet in Zone 2. The total depth to which 

""" hydrocarbon residues have penetrated was not determined during our 
~ investigation. T'j 
·::::...... 
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'.~. 4. RECOMMENDATIONS 

We anticipate that contaminated soils at the Sellwood Marina site will require 
treatment to remove fuel residue. Although our final recommendations for 
remediation plans will be dependent upon Oregon Department of Environmental 
Quality target values for contaminant abatement, we believe that one or more 
of the following alternatives will achieve the desired result. 

Zone I - Fuel Tank Area 

Based on our soils investigation within Zone 1, we recommend that the fuel 
F 
~ tanks be removed from service, the affected soil? removed and aerated on site, 
~ 
·~ the tanks be retrofitted to meet current standards (or replaced), and the 
F' aerated soil replaced in the tank excavation as backfill if suitable. This 
tl· : 

t.. method will provide the best assurance that the affected soils have been 
removed, and will allow sampling of the surrounding soils for confirmation 

., 
\_ . 

(ti-... 
f::j 

that hydrocarbon residues remaining do not exceed the proposed Oregon DEQ 
matrix values for cleanup. Excavation and treatment of the soils on site will 
reduce the potential long-term liabilities for Staff Jennings, both by 
insuring that Zone 1 has been remediated to DEQ standards, and by avoiding the 
shared liabilities which are assumed when material is landfilled at a 
hazardous waste site. 

Removal and replacement of affected soils would interfere with daily 
f~ operations at the site for a period of time ranging up to several days, and 
f{"• ·rij would require removal and replacement of the existing tanks and fuel 

distribution lines, but would require no ongoing remediation effort or system 

~·~ maintenance. 

.~· 

Alternatives to the above recommendation exist. 
the Pacific Tank and Construction Company stated 

It is our understanding that 
that the present UST system 

may be brought into compliance with current regulations without replacement of 
the existing tanks. If such an upgrade is planned, it would be possible to 
remediate the site by soil venting and installation of extraction wells, if 

Golder Associates 
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needed. The soil venting system could be installed at the same time that 
other upgrades (such as overfill or corrosion protection systems) are 

IJ performed. These i nsta 11 at i ans may restrict the active usage of the site for 
f a period of up to several weeks, and would require periodic maintenance and 

~ monitoring to assure that the remediation progressed as planned. It should be 
understood that we do ri.ot regard this alternative to be as comprehensive as 

{'! the physical removal, treatment, and replacement of the affected soils. It is 
I . ~ 

'.·~ possible that residual pockets of hydrocarbons might remain in the soil using 

,':·"·" 

['.'·' 
l~>' 

I'..· 
''··' 

soil venting methods, and verification of final hydrocarbon concentrations 
remaining in the soil following cleanup will be more difficult. 

Optimum performance of a soil venting system would be realized during the 
summer months, when the local groundwater table is depressed. If remediation 
is to take place when the water table is high, an extraction well and pump 
might al so be required to remove any free product which may be fl oat i ng at the 
groundwater surface. Installation of an air venting system will generally 
produce satisfactory results in the granular backfill surrounding the tanks, 
where the major levels of contamination were identified within Zone 1. Poorer 
results may be expected if hydrocarbons have penetrited silty clays or other 
less-permeable soil types to a significaht extent. 

Zone 2 - River Bank and River Bed 

We recommend excavating the contaminated soils in Zone 2 and treating them on 
site. The groundwater beneath Zone 2 will probably require treatment as well. 
We recommend that either a well point system or a french drain system be 
installed to intercept and draw floating petroleum. 

Site remediation in Zone 2 will be complicated by several factors, including: 

• Access to the areas within Zone 2, only occurs during periods of low 

water level, 

• The close working quarters under the boat storage platform, 

r:nlriPr Associates 
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• The geotechnical aspects of maintaining stability of the boat storage 

structure if affected soils must be removed to any significant depth 
around the supporting pile, and 

• The environmen~al concerns of releasing hydrocarbons into the 
Willamette River during the soils cleanup. 

We believe that these potential problems may be avoided by using a small, 
track-mounted (low ground pressure) backhoe to remove the soil to the base of 
Zone 2, if possible. Although further investigation must be done to verify 
the actual thickness of this zone, we believe that the depth of soil 
containing hydrocarbons should not extend much deeper than the lowest 
groundwater surface sustained at the site since the spill incident. The water 
table at this location is closely tied to fluctuations in level of the 
Willamette River. Based on records supplied by the U.S. Geological Survey 

from their Morrison Bridge gaging station, the level of the Willamette River 
varied from .8 to 10.7 feet above base level in the interval from 
September 1, 1988 to March 18, 1989. This suggests that hydrocarbons, which 
tend to float on water, will be concentrated in a zone 2-3 feet thick. 

Excavation is possible to this depth by the equipment suggested. 

Once excavated, the soil can be stockpiled and aerated on site. The location 
selected for the stockpile should be covered by plastic sheets to prevent 
infiltration of the subgrade, and suitably bermed to prevent runoff from 
entering the river. Installation of venting pipes in the stockpile is 

recommended to speed the aeration process. Fluids draining from the pile due 
to rainfall or draining of interstitial water, should be contained and tested 
for hydrocarbon concentration. Treatment of this water will be necessary 
before it can be discharged into the river. A holding tank may be located on 

site and an oil/water separator installed for this purpose. During the 
excavation process, it is suggested that the river adjacent to the work area 

be protected by containment booms should hydrocarbons be released from the 

soil . 
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A permit will be required for the discharge of treated water into the 
Willamette River. This must be obtained from the Oregon State Water Resource 

Division. Additional permitting will be required from the U.S. Army Corps of 
Engineers for excavation of soil adjacent to the river. 

The areal extent and volume of affected soil, and the relative concentrations 
of hydrocarbons can be better defined during the actual remediation process, 
using on-site screening techniques with confirmation by commercial laboratory 
analysis. Based on the limited sampling done in this investigation, the total 
volume of potentially contaminated soil adjacent to the river is estimated to 
range from 100 to 500 cubic yards. 

We believe that excavation will remove all or most of the affected soil from 
Zone 2. If the depth of hydrocarbon migration proves excessive, or if high 
groundwater conditions prevent effective excavation, a secondary means of 
remediation may be possible. This approach involves installation of a series 
of well points and extraction pumps, or a French drain, collection sump, and 
pump, to remove any remaining petroleum from soil lying below the water table, 
and will also intercept any residual hydrocarbons from the beheaded plume 
originating in Zone 1. The spacing, depth, and configuration of this 
groundwater extraction system, if required, must be determined after the 
excavation is completed. Treatment of extracted water could be accomplished 
in a holding tank, as outlined above. 

,..._1....1 ...... " ............ ,..1 ... 1 .... ,,.. 
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~ 
~j 5. SUMMARY 

i 
"""" ~·. _., 

_;.

[·~ 
'- ' 

An investigation, including soil borings, on-site screening, .and laboratory 
analytical methods, was conducted at the site of a fuel spill from an existing 
underground storage tank at the Sellwood Marina facility. The investigation 
confirmed that contamin..ated soils were present adjacent to and down-gradient 
from the underground tank, and that contaminated soils exist in areas which 
are adjacent to and at some times inundated by the Willamette River. The 
results of testing, and sample locations, are shown on the attached figures. 

We believe that the soils containing hydrocarbons may be suitably remediated 

in the following manner: 

Zone 1 - Fuel Tank Area 

Removal, aeration, and replacement of the soils and existing tanks is the 
recommended method. This can be done simultaneously with a tank 
upgrade/retrofit program. An alternative is to utilize soil venting and 
extraction wells, if needed, to reduce concentrations of hydrocarbons to 
acceptable levels. This method, if selected, may be done simultaneously with 
retrofitting of the existing tanks. 

Zone 2 - River Bank and River Bed 

Removal, aeration, and replacement of the affected soils is recommended. 
Remediation of residue petroleum hydrocarbons in groundwater.or soils below 
the groundwater table should be accomplished by installing extraction wells or 
a French drain, if needed. 

Design of remediation approaches should be done in consultation with the 
Oregon Department of Environmental Quality, following their review of this 

report. 
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PAL REPORT NUMBER: 
P.O./JOB NUMBER: 
DATE RECEIVED: 
ITEMS: 

ANALYSIS 

89-0127 
09163 
2/17/89 
Eleven Sami;iles 

METHOD: BTEX i;ier EPA 8240 (GC/HS) 
. Gasoline i;ier EPA 8015 (GC/FID) 

TPH i;ier EPA 418.1 (IR) 
Lead i;ier EPA 3050/7420 (AA) 

Benzene, ug/kg <2,000 <5 <5 
Toluene,ug/kg 61,000 27 <5 
Ethyl Benzene,ug/kg 49,000 <5 <5 
Xylene,ug/kg 402,000 150 <5 
Gasoline,ng/kg 1,600 
Lead,ng/kg 7 
TPH,mg/kg 990 830 630 

#68 117 118 

Benzene, ug/kg <5 273,000 <5 
Toluene,ug/kg <5 685,000 <5 
Ethyl Benzene,ug/kg <5 562,000 <5 
Xylene,ug/kg <5 1,530,000 <5 
Gasoline,mg/kg 9,200 
Lead, mg/kg 16 
TPH,mg/kg 25 11,600 80 

All calculations based on dry weight 

Resi;iectfully, 

~irffl?~ 
Chenist 

ii I 

" 1· : :: , I 
ii I_· 

- -../L--

Detectj on Limit 
Sug/kg 

lOOug/kg 
20mg/kg 

lmg/kg 

25 360 
<5 2,500 
<5 2,700 
65 14,000 

1,100 980 

#9 1!10 

<5 3,400 
<5 17,000 
<5 22,000 
15 84,000 

32 490 
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Hearing for the State of Oregon concerning Staff Jennings Incorporated and the 
Department of Environmental Quality, Wednesday, December 3, 1997, it's 
approximately 9:00am. The hearing is being held in person at 2020 SW Sports 
Avenue, Portland, Oregon. The assigned Hearings Officer Administrative Law 
Judge is Linda V. Lee. Present in the hearing room at this time is the attorney for 
Staff Jennings, Jack Jones. The President of Staff Jennings, Jeff Jennings, and 
also Adel L. Ayre, Project Manager. Present for DEQ is Chris Rich, an 
Environmental Law Specialist, and two parties who have yet to be identified. 
And I understand that you have some preliminary matter, Mr. Rich. 

Yes, Judge. One question that I would like to resolve before we get started is that 
I have two observers, and I would like to know ifthere are any objections to these 
observers being present in the hearing room today. 

Who are they? 

This Dave LeBruan who is currently a law student at Lewis and Clark Law School 
who is clerking with DEQ. And also we have a new employee, ... 

Jane Hickman. 

Yes, Jane Hickman, right. And Jane wishes just to observe the contested case 
hearing. 

That's fine. There's no objection to that. 

There's no objection to them. The second preliminary issue is I have intended to 
call four witnesses today, and I wanted to know if there was any objection to them 
being present in the hearing room while the proceedings are going on, or whether 
there would be a request to have them excluded. 

As long as Dale Harpin sits in, I have no objection to having them sit in. 

Okay. And Dave, could you let them know that they can be in the room. 

Additionally, Judge, I would request just as a procedural matter to have an 
opportunity to give a brief opening statement to put some of the case in context. 
And again I intend to call four witnesses and I would like to give a brief closing 
argument. 

Okay, that's fine with me. No objection. Okay, continuing on with my 
introductory remarks. As indicated in the Notice of Hearing, the issues to be 
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considered today are, did the appellant cause pollution by allowing a continuous 
discharge of petroleum, an underground storage tank spill or release to any waters 
of the state in violation of ORS. 468B0251A is the appellant subject to a civil 
penalty to this violation pursuant to OAR 340-12-069 App., OAR 340-12-042, and 
OAR 340-12-045. And did the appellant fail to initiate and complete the 
investigation or cleanup of petroleum released from an underground storage tank 
in violation of OAR 340-122-242. I have some jurisdictional documents in my 
file at this point that I will go ahead and identify. I have and will be marking as 
Exhibit 1 a copy of the Notice of Hearing mailed on November 26, 1997 
scheduling the hearing for today. As Exhibit 2, I have a confirmation of hearing 
request letter signed by Mr. Jones and dated July 30, 1997. As Exhibit 3, I have a 
copy of the March 24, 1997 letter signed by a Donald E. Bauerman consisting of 
the appellant's answer to the notice of assessment of civil penalties, request for a 

. contested case hearing, some requests for informal discussion, a cover letter of 
that transmittal as March 24, 1997. And as Exhibit 4, I have a copy of the Notice 
of Civil Penalty Assessment. Signed on the last page and dated March 7, 1997. 
Are you familiar with these documents, Mr. Jones? 

Yes. 

Do you have any objections to them being admitted into the record? 

No objection. 

Are you familiar with the documents, Mr. Rich? 

Yes. 

And do you have any objections to them being admitted? 

No objection. 

And then I'll go ahead at this time and admit into the record Exhibits I, 2, 3 and 4. 
They are admitted and will be presented. 

As I recall the last time that I did one of these hearings I actually requested that 
the agents go forward first, and we're supposed to do that in this case, unless 
there's some strenuous objection. 

That's what I was assuming. 

Okay. 

Now we're prepared to do so. 
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Okay. Are you prepared to start with the opening? 

Just requesting another few moments to allow the witnesses to round up so it's not 
too disruptive. Give them just a minute. 

Okay. Fine. 

Okay, with no further record, that we've been joined by the DEQ witnesses, so 
we'll go forward at this time, Mr. Rich. 

Thank you, Judge, I'm Christopher Rich, an Environmental Law Specialist, 
representing the Department of Environmental Quality in the matter of Staff 
Jennings, Case No. UT-NWR-96-274. This case arises out ofNotice of 
Assessment of Civil Penalty issued by the Department on March 7, 1997. In that 
notice two violations were cited. Violation one was cited for negligently causing 
pollution of waters of the state, specifically the violation was assessed for Staff 
Jennings allowing an ongoing discharge of petroleum contamination to enter the 
Willamette River from contaminated soils and ground water from a known release 
of petroleum at the Staff Jennings Marina. A violation two arises from failure to 
initial and complete the investigation or clean-up of petroleum release as required 
by DEQ rules. Specifically, Staff Jennings failed to initiate immediate abatement 
of petroleum discharge to the Willamette River. They failed to install ground 
water monitoring wells as required by the Department and failed to fully define 
the extent of onsite and offsite contamination and they further failed to develop a 
corrective action plan. A civil penalties was assessed for just one of these 
violations. Violations one causing pollution of waters of the state. Now this was 
an $8,400 civil penalty. The Department intends to submit the following facts in 
support of their action. Staff Jennings Marina is a retail boat sales operation 
adjacent to the Sell wood Bridge and has property that actually fronts the 
Willamette River. In 1988, Staff Jennings operated two retail gasoline 
underground storage tanks or US Ts. There was a $4,000 gallon and a $10,000 
gallon UST. On or about October l 8'h of 1988 a release from a broken pipe elbow 
on the $10,000 gallon UST caused a release of unknown quantity of gasoline to 
saturate soil and groundwater immediately below the UST area and caused a 
plume of free petroleum product to enter the Willamette River. Although Staff 
Jennings took some measures as required by law to capture this free product with 
some booms and absorbent pads, Staff Jennings did not take measures in 1988 at 
the time of the release to actually remove the contaminated soil and remediate the 
contaminated groundwater which was in contact with the Willamette River. The 
Department will show that Staff Jennings was on notice as early as 1989 and 1990 
through it's own consultant's opinions that they had significant contamination in 
the groundwater and soils adjacent to the Willamette River and that this petroleum 
was discharging into the Willamette River. Despite this notice, Staff Jennings 

-3-



I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
'21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
13 
44 

Judge 

Male 

Judge 

Male 

failed to install a remedial system capable of abating this discharge. The 
Department worked for a significant period of time to try to move Staff Jennings 
forward on completing their requirements under law, and despite some starts and 
stops on the Department's part due to staffing and resource limitations, Staff 
Jennings still failed to meet it's legal duty to install the remedial system until 
approximately 1997. The Department issued a civil penalty in this action because 
Staff Jennings had independent legal duty to abate the discharge of petroleum and 
to clean-up and fully characterize and investigate the release of petroleum dating 
back to 1988. Staff Jennings had quite a bit of opportunity to do so. They were 
on notice early on that this was a necessary task, and yet despite this, they may 
have done some other related task but they failed to do a key issue here for the 
civil penalty which was to actually abate the discharge. Because of this the 
Department issued a civil penalty of $8,400 which it requests that you uphold in 
this hearing today. Additionally we ask that you uphold the finding that they 
failed to initiate and complete the investigation of onsite and offsite contamination 
as required by law. Thank you. 

And were you prepared to go forth with your own __ _ 

Yes. 

Okay, please do. 

Judge, this is a case about the DEQ going off cold, actually in this case it's more 
cold than hot. What I mean by that, is that Staff Jennings has been working with 
the DEQ for a number of years and has cooperated on a good faith basis to do 
what was necessary according to the DEQ's focus and suggestions. Mr. Rich says 
that this case goes back to 1988. He's correct in the sense that Staff Jennings 
found the initial evidence of the release and then they took the steps to work with 
DEQ in order to remedy the problem. Staff Jennings, going back to 1988 and 
1989, followed the DEQ lead. And the DEQ way back then was not the 
aggressive one that you are hearing from this morning. The DEQ way back in the 
late 80s was, this is not a significant event, this release from the underground 
storage tanks. I think in the words of Jeff Jennings, he'll testify that Loren Gamer 
told him that this is no big deal. And it is perfectly acceptable for Staff Jennings 
to wait for approval of a financial assistance application which Staff Jennings had 
applied for in order to receive financial assistance and take steps to address the 
situation. That application process went on for a long time and again the DEQ 
said you don't need to take any steps at this time. Just wait for the financial 
assistance for him to be approved. Then, several years later, it becomes clear that 
the financial assistance program is not available to Staff Jennings and at that 
point, the DiMinimus Incorporated who is the consultant for Staff Jennings, 
represented by Mr. Har, they then entered the picture and measures were taken to 
address the situation out of the Staff Jennings property. And that included the 
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removal of underground storage tanks in October of 1994. From that point on, 
Staff Jennings and DEQ have been working together to try to formulate the right 
approach to addressing the problem, reducing any releases, but most significantly 
to look at what is the extent of the release at that area. And when I say area, I 
don't just mean the Staff Jennings property but adjacent properties as well. So, 
the cooperation with Staff Jennings following the DEQ lead then steps up in 1994 
when it becomes clear that the financial assistance program isn't going to be 
available to Staff Jennings. So Staff follows what DEQ requires at that point. An 
investigation begins, and that's headed by Mr. Har. The __ underground 
storage tanks are removed. And then a very significant issue comes up which is 
how far does this contamination go and what's the source of the contamination. 
And it becomes clear that there is contamination off of the Staff Jennings property 
to the north of the Staff Jennings block. And in order to find the extent of that 
contamination, Staff Jennings needed to obtain a permit from the City of Portland 
to enter onto the Portland Park properly to find out what is the extent of the 
contamination. That process believe it or not took one year in order to get an 
application approved and obtain the permit from the City of Portland. It also was 
discovered that there may have been a contamination source to the west of the 
property from an old service station that's up gradient from the Staff Jennings 
property. And efforts were made by Staff Jennings to contact the Oregon 
Department of Transportation to find out whether or not that was the source of 
contamination. So you had this, not just one leak from a broken elbow pipe back 
in 1988, you had this big picture that Staff Jennings was trying to address, along 
with DEQ, on what appears to be a completely cooperative effort between DEQ 
and Staff Jennings in 1994, 1995, and 1996. Now again, following the DEQ lead, 
Staff Jennings was looking at formulating a corrective action plan which wouldn't 
just result in a bandage type approach to minimizing any release from an isolated 
area on the Staff property, but looking at the overall area. And that corrective 
action plan was the focus for DEQ and therefore the focus for Staff Jennings and 
there the mind set by both parties was to determine the extent of the 
contamination off the property to the west and more significantly off the property 
to the north. So the mind set was to look at a corrective action plan and so Staff 
followed the advise of Mr. Har who was looking at the DEQ manual which 
requires that a corrective action plan be formulated and adopted once it's 
determined what the extent of the contamination is. And they didn't know that 
the extent of the contamination was until they could get onto these adjacent 
properties and they were held up in doing that by the permit process for the City 
of Portland and also with some administrative difficulties with the Oregon 
Department of Transportation. 

No in late 1996 it became clear that DEQ was, for some reason, was shifting gears 
on Staff Jennings and they wanted, in addition to a corrective action plan, they 
had mentioned that they would like to have some wells put on the Staff Jennings 
property. And by May of 1997, those wells were put in place on the Staff 
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Jennings property, both the monitoring well and a recovery well. In summary, 
Judge, what the case is about, is Staff Jennings working with the Department of 
Environmental Quality in a cooperative way in 1994, 1995 and 1996, trying with 
both parties focusing on formulating a corrective action plan and doing that after 
they determined the extent of the contamination on offsite properties. And the 
other overall thing that I want to leave with you is Staff Jennings was not 
negligent throughout the course of these proceedings. They worked with the 
DEQ. They were cooperative. And they made a good faith effort to do what 
DEQ requested. Again with the focus on formulating a corrective action plan in 
light of these developments on adjacent properties. 

And why don't you call your first witness? 

Thank you. The first witness for the Department of Environmental Quality is 
Loren Ga,rner. 

I'll need to swear you in so please remain standing. Raise your right hand. Do 
you solemnly swear or affirm as requested on the statements you are about to give 
as that will be the truth, the whole truth, and nothing but the truth. 

Yes. 

Please be seated. For the record state your name. 

Loren Garner. 

and spell your name. 

L-0-R-E-N G-A-R-N-E-R. 

Now go ahead with your questions, Mr. Rich. 

Thank you, Judge. Mr. Garner how long have you been employed at DEQ? 

For nine-and-a-half years. 

And what is your educational background prior to that? 

I'm a licensed civil engineer. I have a Bachelor's and Master's Degrees in Civil 
Engineering, specializing in all resources of environmental engineering. And I 
had a year of __ towards the doctorate with emphasis on hydrology, ground 
waterage. 

Do you have any background in remediation of petroleum contaminated sites? 
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Yes, I do. About the first five years with DEQ, I worked primarily with 
underground storage ground clean-ups. And those are, the vast majority of those 
are petroleum related and so I dealt with various aspects, literally hundreds, of 
sites. 

Okay, going back to 1988, what were your duties at DEQ at that time? 

I was an in an engineer position, working with underground storage clean-up 
issues. 

Okay. In your official capacity as DEQ UST clean-up specialist, in about October 
of 1988, did you receive any reports or information concerning Staff Jennings 
Marina? 

Yes. I received the initial notification of the release that was discovered there. 
And then I did coordinate on that project for periods. 

Do you recognize this document? 

Yes, I do. 

Please tell us what it is. 

This is basically the initial tracking forms for the tank program. The top one has 
been updated. Documents go in - the one that I am directly familiar with. It's the 
second page. This was the initial form. I - in my handwriting ___ _ 
wherein I took that initial report and information. 

Okay. Was this document made at or near the date shown? 

Yes, it was. 

And was this kept in the regular course of business at DEQ? 

Yes. 

To the best of your knowledge, is this a true and correct copy of the original? 

Yes, it is. 

If there's no objections, I'd like to admit this document as Exhibit 5. 

No objections. 
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Okay. It is admitted as such. The petroleum release form. 

Okay, Mr. Garner, could you please describe the contents of this document? 

This was a-a notification that was received on October 20, 1988. I was 
contacted by Steve Locke of SRH, who was acting as a consultant for staff 
changes. He was reporting that on the 19'h of October, 1988 they had discovered 
gasoline had been released from the underground tank system at the Staff 
Jennings site, next to this north bridge. 

Okay, after receiving this Notice of Release, did you have an opportunity to 
inspect the Staff Jennings Marina in person? 

Yes, I did. 

For purposes of demonstration, Mr. Garner, I have here a map depicting Staff 
Jennings Marina. If you could please take a look at that. Can you tell us, is that a 
fair and accurate representation of the layout of the Staff Jennings Marina? 

Yes, __ _ 

Okay. Using this map as a guide, would you please describe generally the layout 
of the facility. 

Yes. The facility is located along a steep hillside along the edge of the Willamette 
River. The Willamette River is in this area close to the north. The facility is on 
the west bank of the river. The hillside comes down very steep. McAdam 
Avenue is cut into the side, and there's additional hill slope between McAdam 
Avenue and the access road, that comes down to a fairly flat area where the 
majority of the facility is located. This area here is an elevated concrete platform, 
basically, that extends out over the - the shoreline here at the facility. This is the 
underground storage tank area, this is the 4,000 gallon tank, and this is the 10,000 
gallon tank that is particularly in question. 

Okay. Wben you inspected the facility, could you describe any other observations 
that you made at that time? 

At - at the time I visited, there was - work had been done in the tank area. We 
took a look at some of the high beam discussed with Staff Jennings and their 
consultant. The situation that they found here - we also came out to where we 
could see underneath the dock area, and we discussed some of their findings that 
they had found as far as contamination beneath this area. And we discussed a 
variety of options, questions, and some of those type of things ____ . 
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Could you be specific in terms of the options and questions that you discussed? 

Uhm ... 

And who you had- I'm sorry, excuse me - and who you had those discussions 
with? 

Okay. It was with the - I'm trying to recall his name right now. It was the 
consultant with-my mind's a blank. They wrote the-the two reports. 

Would you like to refresh your memory? 

The Golder Associates, and it was - I'm not finding his name here. The primary 
consultant with Golder through that time frame was there. 

Okay, that's- that's fine, thank you. And please discuss what you-the 
substance of your conversations with the Golder Associates consultant. 

Okay. A lot of the concern was how to try to address the contamination that had 
moved sub-surface through the bank and had, in the past, and was continuing to 
____ . They had found elevated levels of gasoline contamination, basically 
right at the ground water level, along with the river bank. And we were 
discussing some of the - the options and possibilities. As I recall, we considered 
the possibility of a trench, possibilities of well points, those types of things, to be 
able to try to capture contaminated water and fuel __ _ 

Okay, thank you. If there's no objection, I'd like to enter this demonstrative 
evidence as Exhibit 6. 

No objection. 

It is admitted as such. 

Well, Mr. Gamer, did you have continued oversight of the Staff Jennings Marina 
in your course of work at DEQ? 

Yes, I did, for a period of time. 

And how long was that period of time? 

Through 1988 and '89, and extended perhaps a little less formally into 1992. 

Okay. Do you recognize this document? 
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Yes, I do. 

And could you please tell us what it is? 

This is the report of findings from Golder Associates. It's dated March 27, 1989. 

Was this document, to the best of your knowledge, made at or near the date shown 
on page I? 

Yes, it was. 

Was this report kept in the regular course of business at DEQ? 

Yes. 

To the best of your knowledge, is this a true and correct copy of the original 
document? 

20 Garner Yes. 
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I move to admit the document if there's no objection. 

Any objection? 

No objection. 

It is admitted. 

Mr. Garner, who prepared this document? 

. This was prepared by Golder Associates, who were acting as consultants for Staff 
Jennings. 

Does it indicate on the document who it was prepared for? 

Yes, for Staff Jennings. 

Okay. Please turn to the last page of the report and describe the information 
contained therein. 

The last page here is a summary of the analytical results from samples that were 
taken from soil borings. Basically, take a subsurface sample at the 
time. 
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Okay, and could you please describe the findings in that analytical data. 

Basically, it showed that several of the borings had elevated levels of 
contamination that's very consistent with gasoline. That's based on the high 
levels of benzene and ethyl benzene and xylene. The particular borings 
that showed the highest levels of contamination were near the release area by the 
10,000 gallon tank, and then on down the slope along the __ _ 

Okay. For demonstrative purposes, I have an enlarged copy of the map found on 
the page preceding the analytical data. Is this map a very accurate copy of the 
map in the Golder report? 

Yes, it is. 

Okay. Using that map as a guide, could you please explain what is indicated by 
the TH markers on there. And if you can, please also correlate that to 
contamination documented in the report. 

Okay. The TH -- the test holds or the boring location, where they went in and 
took soil samples. They sampled particularly in the area of the 10,000 gallon tank 
and down in this area. They also took some test borings up hill to see if there was 
contamination evident coming onto the property. There was basically no gasoline 
contamination identified uphill. There was contamination identified here near a 

---manifold where there apparently had been a previous fuel dispenser, and 
that seemed to be an isolated incident separate from this area, which is - basically, 
this is the __ and the piping area where the cracked elbow was found in 1988. 
And these two borings had very significant levels. The highest level of 
contamination that was found in that series of borings was in Test Hold 7, which 
is beneath the - you know, the dock, and along the banks of the river. 

Okay, using the analytical data, could you please mark what the most likely path 
of petroleum migration was, relating to that 1988 release? 

Based on the data, my estimation of where the contamination appeared to be 
would be something like that. 

Okay, thank you. If there's no objection ... 

You know, these two tests both showed very little contamination. 

Okay, thank you. If there's no objection, I'd like to enter this as Exhibit 7 for the 
record. 

-11-



1 Man 
2 
3 Judge 
4 
5 Rich 
6 
7 Judge 
8 
9 Rich 

10 
11 
12 
13 Gamer 
14 
15 Rich 
16 
17 Garner 
18 
19 
20 
21 
22 
23 
24 
25 Rich 
26 
27 Garner 
28 
29 Rich 
30 
31 
32 
33 Garner 
34 
35 Rich 
36 
37 
38 Gamer 
39 
40 Rich 
41 
42 
43 
44 Garner 

~-·' 

No objection. 

I'm showing Exhibit 8. 

All right. 

And the new map is admitted as Exhibit 8. 

Well, Mr. Garner, going back to the Golder report that you have before you, 
previously marked as Exhibit 7, could you please turn to page 3 and read the d 
portion of that report? I'm sorry, page 2. 

I have a highlighted portion on page 2. Now, this is the March 22 ____ ? 

I'm sorry, it is page 3. I stand corrected. 

The second paragraph there says, "The field investigations conducted by SRH 
Associates, determined that fuel residues were present beneath the concrete bull 
flap __ identified on Figure 1. Their initial study indicated that fuel was 
leaving from the broken elbow - although its source had not yet been identified -
had migrated from the gravel backdoor on the underground storage tank and 
distribution lines. And the reason was the soaky sands of the river bank. The 
contaminant will eventually enter the river at this location. 

Mr. Garner, do you agree with that assessment? 

Yes, I do. 

So is it correct that - well, actually, let me ask you this way. Based upon your 
experience, do you agree that petroleum contamination could discharge into the 
Willamette River from that location? 

Yes, I do. 

Okay, and would this be a reasonable conclusion at the time, based upon the data 
available in 1989? 

Yes. 

Okay. At the time of the initial petroleum spill in 1988, was Staff Jennings 
required by DEQ rules or statutes to take any steps to minimize the amount of free 
product entering the Willamette River? 

Yes, it was. 
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And are you aware if Staff Jennings took any steps to do that? 

As the figure depicted, they did place boons, which basically tried to capture any 
product under the surface of the water, and the absorbency - we tried to remove 
those. And so that type of a response river was taking that I know of no 
major the problem within the main. 

Okay, so we're clear. Does putting booms and absorbent pads - does that 
remediate any contamination that's contained in the soil or groundwater? 
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Okay. Would the boons and pads, once they were removed, would they - would 
there nonetheless be the potential for further discharge in the river? 

Yes, there would. 

Okay. Could you please tum to page 6 of the report. And would you read the 
highlighted portion there. 

This is in your conclusion section. It says, "Based on our field investigation and 
the results of analytical testing, it is apparent that gasoline and gasoline-derived 
compounds have been released into the soils in the vicinity of the Sell wood 
Marina Tank Field, and that petroleum has migrated down to the vicinity 
of the Willamette River. 

And do you agree with that conclusion? 

Yes, I do. 

Okay. If there's no objection, let's see - we've already-we've already admitted 
that on into the record. So, what I'd like to do is - Mr. Gamer, have you - did 
you receive any other reports from Staff Jennings Consultants regarding the Staff 
Jennings Marina petroleum contamination? 

Yes, there was one ---

Do you recognize this document? 

Yes, I do. 

Please state what it is for the record. 
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This is a report dated January 3, 1990, from Golder Associates. ----
consultants for Staff Jennings. 

To the best of your knowledge, was this document made or - at or near the date 
shown on page 1? 

Yes. 

Was this report kept in the regular course of business at the ? 

Yes, it was. 

And to the best of your knowledge, is this a true and correct copy of the original 
report? 

Yes. 

If there's no objections, move to admit the document as Exhibit 9? 

No objection. 

It is admitted as such. 

Okay. Mr. Garner, please describe, briefly, what the purpose for preparing this 
report was? 

This report was presented as a remedial design for the Sell wood Marina, meaning 
that this was a proposed methodology to remediate the - the problem. 

Okay, could you please turn to page two and read the highlighted section? 

Several options for remediation of this area were considered. The options 
included removal and aeration of the affected soil, excavation of the interceptor 
extraction to prevent further fuel migration in the river system, insulation 
of a large lower extraction well, and placement of groundwater. 

Could you please explain what these options are intended to do? 

Basically what they're intended to do -removal and aeration of the affected soils. 
That would basically be to surgically remove the soils that were contaminated. 
The interceptor or extraction trench would basically be if - if this is the hill slope, 
and the groundwater is moving through, it would be to put a trench between the 
river and that groundwater that was moving. And the trench would be able to 
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capture that water and be able to flood out the treatment to remove the 
contaminants ----

Okay. I'm sorry, go ahead. 

The large bore extraction well would basically be to put in a - a recovery well, 
and you would try to use the principals of just the natural flow of water into a well 
to capture the contaminants . And finally the idea of well points would 
be that you would use multiple small wells that could, in a more localized way, 
remove that contamination from in, with all ----

So, is it fair to say that in this 1990 report Golder & Associates is specifically 
recommending a remediation system to prevent further migration of fuel into the 
Willamette River? 

Definitely. 

Okay. Based on the available data at that time, was this a reasonable conclusion 
and recommendation? 

Yes, it was. 

I object to that question. It calls for an improper opinion. 

Well, Judge, the Department's action is based upon a finding of negligence, which 
uses a reasonable person's standard, and therefore I think the Department's 
opinion as to whether or not a party was negligent goes directly to the substance 
of the violation. 

Okay, the objection is noted for the record. I'll go ahead and allow the question to 
be asked and answered. 

Okay. It's my opinion that that was an appropriate measure to be taken at that 
time. 

Okay, thank you. Based upon the levels of contamination documented in these 
reports, do you have an opinion as to whether or not petroleum or dissolved 
petroleum hydrocarbons discharged into the Willamette River on an ongoing 
basis? 

They would have continued to discharge on an ongoing basis. That would be 
affected by river level, by the amount of rainfall, and recharged to the 
groundwater. Basically, it's a dynamic system - well under gravity to the river. 

-15-



2 
3 
4 Rich 
5 
6 
7 Garner 
8 
9 Rich 

10 
11 
12 Garner 
13 
14 Rich 
15 
16 
17 Garner 
18 
19 Rich 
20 
21 Garner 
22 
23 Rich 
24 
25 Garner 
26 
27 Rich 
28 
29 
30 Garner 
31 
32 Rich 
33 
34 Garner 
35 
36 Rich 
37 
38 
39 Garner 
40 
41 Rich 
42 
43 

C·_-:; 

And so there's things that affect it but, yes, the overall movement would be 

Is the surface river water in the Willamette in contact with the soils in the back of 
the Willamette River? 

Yes. 

Would it have been in contact with the contaminated soils at Staff Jennings 
Marina? 

Yes. 

Would it have been in contact with groundwater that was contaminated by the 
Staff Jennings Marina? 

Yes. 

Do you have any doubts that this discharge occurred ... 

No, I don't. 

... on an ongoing basis? 

Mr. Garner, are you aware whether or not petroleum contamination is harmful to 
aquatic species? 

It - it is. 

Okay. And even in small amounts can it still be harmful? 

Yes, it can. 

Are there any cumulative impacts of contamination that need to be considered in 
this context? 

It seems that - it's ___ part of the goal of deregulation. 

And have there been any efforts that you're aware of to clean up the Willamette 
River? 
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Yes, there have been some pretty major efforts over a number of years to improve 
water quality. 

Okay. Mr. Gamer, do you recognize this document? 

Yes, I do. 

Would you please state what it is for the record? 

Its a letter from Golder and Associates to me, dated April 4, 1990. 

Okay, was this document made at or about the date shown? 

Yes, it was. 

Was this record kept in the regular course of business at the [DEO?]. And to the 
best of your know, is this a true and correct copy of the original letter? 

Yes. 

And do you recall, in fact, receiving this letter? 

Yes. 

Okay, I move to admit the document if there's no objection. 

No objection. 

Okay, it is admitted as Exhibit I 0. 

Thank you. Please generally describe the - well, actually, would you -yeah, just 
please read the middle paragraph of the letter. That body of that letter, please. 

Okay. Mr. Jeff Jennings of Staff Jennings Inc. has asked me to forward a copy of 
our remedial design of petroleum hydrocarbon to you . I 
appreciated your comments regarding remediation for the Marina during 
our conversation at the site, and have incorporated your suggestions into the 
design. It's my understanding that Mr. Jennings is in the process of securing the 
necessary permits for construction of an extraction system and for discharge of 
treated water. 

Okay. What is the extraction system that's referred to in this letter? 

The ... 
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Or what is mean by extraction systems. 

That would be the system to remove groundwater - contaminated ground water 

Would this extraction system be for the purpose of moving that contamination to 
prevent it from migrating to the Willamette River. 

Yes. 

After receiving this letter in April of 1990, did you have any expectations as to 
work that would take place at Staff Jennings? 

Yes, I did. I expected that they would continue forward with - with necessary 
measures to address the problems. 

Okay. Based upon your experience at different sites, can you estimate, even 
· roughly, how much time Staff Jennings reasonably needed ... 

21 Tape 01, Side 2 
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23 Judge? 
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26 Rich 
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Man 

33 Rich 
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Garner 

This is Tape 1, Side 2, and why don't you begin again with your question, 
Mr. Rich? 

Thank you. Mr. Garner, based on your experience at DEQ, can you estimate how 
much time Staff Jennings reasonably needed subsequent to this April 4, 1990 
letter to implement the remedial system to begin abatement of petroleum 
discharges into the Willamette River. 

I object. It calls for speculation. 

Again, Judge my - my original response is the same here. The action is 
substantially based on whether or not Staff Jennings was reasonable, and the 
Department did form opinions on that. And I'm providing direct evidence as to 
the finding of negligence. 

We believe that that decision is for you to make, not the witness. 

Okay, we'll go ahead and allow the witness to answer the question, keeping in 
mind that I'm not bound by his response. 

Okay. 
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Would you like me to repeat the question? 

I think I recall. Typically, this type ofa system that's proposed within a matter of 
several months normally would be able to be installed and in operation. 

Did Staff Jennings install your remedial system, to the best of your knowledge, in 
1990? 

No. 

Did they install a system in 1991? 

No. 

Did they install a system in 1992? 

No. 

Okay, Mr. Garner in your work at DEQ, do you routinely interpret and apply 
administrative rules and statutes relating to petroleum contamination and 
discharges as to water in the state? 

Yes, I do. 

I have a copy here, of Oregon Revised Statutes, Vol. 8, Chapters 426 to 470. 
Judge, I'd request judicial notice for purpose of foundation. 

Fine. 

Mr. Garner, could you please tum to page 672, and could you please read 
ORS 466645. 

This first paragraph? 

Yes. 

It's titled "Clean-up - Failure to Complete Clean-up." Any person liable for a 
spill or release, or threatened spill or release, under ORS 466.640 shall 
immediately clean-up the spill or release under the direction of the Department. 
Any person liable for a spill or release or threatened spill or release shall 
immediately initiate clean up, whether or not the Department has directed the 
clean-up. The Department may require a responsible person to undertake such 
investigations, monitorings, surveys, testing and other information gathering as 

-19-



1 
2 
3 
4 Rich 
5 
6 
7 
8 
9 Garner 

10 
11 
12 
13 
14 

Male 

Judge 

15 Rich 
16 
17 
18 Garner 
19 
20 
21 
22 
23 Rich 
24 
25 
26 Garner 
27 
28 Rich 
29 

the Department considers necessary or appropriate to ... do you want me to read 
the additional part? 

No thank you. That's sufficient. Mr. Garner, based on what you read there, then 
is it correct that the Department statutes that we function under requires parties to 
take steps to remediate contamination regardless of whether or not the Department 
has directed them to do so? 

Yes. 

I object to that question on the same basis as stated earlier. 

Objection is noted. 

Mr. Garner, could you please turn to page 70. And could you please read section, 
excuse me, ORS 468B.0251A. 

Okay. This is entitled "Prohibited Activities." Except as provided in ORS 
468B.050, no person shall (a) cause pollution of any waters of the state or place, 
or constitute place, any waste or allocation where such waste are likely to escape 
or be carried into the waters of the state by any means. 

Okay. Thank you. And were the statutory sections that you read in effect in 
1988? 

Yes they were. 

And do they remain in effect now? 

30 Garner Yes. 
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Okay. Is it correct that the Staff Jennings Marina project file was transferred to 
another person at DEQ sometime in 1992? 

Yes. The exact date on that I'm not sure. 

Okay. But during your tenure as overseeing the project, are you aware of any 
other activities that Staff Jennings took to either remediate contamination or to 
initiate investigation of the contamination subsequent to the 1990 letter from 
Golder Associates? 

I'm not aware of it. 

Okay. I have no further questions at this time. 
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Mr. Jones. 

It's true that Staff Jennings through their agent, discovered the initial release and 
reported it to DEQ. 

Right. 

And they did take measures in response to conversations with their agent and with 
DEQ for specifically to put the boom on the water. Correct? 

Yes. 

And did you or anyone in your Department in writing notify Staff Jennings that 
those measures were insufficient? 

I'm not aware of anything in writing. 

And do you recall having several discussions with Jeff Jennings during that period 
of time? 

Yes I do. 

And did you talk to Mr. Jennings about the possibility of his company filing an 
application for financial assistance with the financial assistance program? 

I don't recall any discussion of that early on. Later on that question came up. 
There were many questions about the financial assistance program. 

And would you agree that you had no objections to Staff Jennings filing an 
application with that program? 

No. Their application is open to anyone who fills ___ _ 

And to the best of your memory, can you recall what year that application was 
made? 

I don't know. 

Do you recall at some point that the financial assistance program was not 
available to Staff Jennings? 
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I know that the program generally was prohibited because of a nwnber of issues 
that __ disappeared, whether Staff Jennings withdrawal was based on whether 
they qualified or that the program was withdrawn, I don't know. 

And during that period of time when you were working with Staff Jennings, can 
you recall notifying Mr. Jennings that he could continue with the plan that was in 
effect while he pursued his application for financial assistance? 

I'm not sure I recall specific discussions with him on how the financial assistance 
affected it. I know that there were a lot of questions from tank owners 
as far as how the financial assistance program affected their ongoing clean-ups. 
Normally we encourage them to continue with all measures that they could. 
There were some revisions in the law that allowed certain situations to, you know 
certain aspects of clean-up work to be delayed pending the financial assistance. 
Certain aspects of things that were more direct __ that were not delayed. 

And at no time though during this application process did you or anyone at DEQ 
notify Staff Jennings that they needed to do anything differently than what they 
were doing? 

I know there's nothing in writing in the file. What may have been included in any 
of the communications from the financial assistance program side, I don't know. 
And so whether the wording of the letters concerning that application process, the 
specific wording of those letters, I can't testify to. 

I'm talking though ... 

I know from the clean-up perspective, I'm not aware of anything that was issued 
in writing. 

All right. Nothing further. 

I just have a couple of questions on redirect. 

Okay. 

Mr. Garner, is there any requirement that you are aware of under DEQ law or 
statute that requires us to notify or direct the Department in writing to clean-up 
our remediate contamination at the site? 

I'm not aware of anything. I do know that early on with the tank program, there 
was a lot of tank activity, and many sites went into less active oversight just 
because of competing priorities. Again we literally had hundreds of sites a year 
being identified and reported with all varying types of urgency, and so many sites, 
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even some that were considered significant did not receive a lot of direct oversight 
for a period of time. 

Okay. Mr. Jones made reference to the plan in effect at Staff Jennings. Based 
upon the correspondences, what did you believe the plan in effect was, say in 
1990? 

That they would go ahead and proceed with remediation in what had been 
proposed __ _ 

Mr. Garner, is it correct that Senate Bill 1215 as a matter ofrecord, which was the 
financial assistance program, went into effect in October of 1991? 

As I've said, I'm not sure on the date, but it was somewhere around that time. 

Okay. Just so you believe in your reflection, it's somewhere in that timeframe. 

That makes sense, but I don't have, I'm not certain on the date myself, but that · 
sounds about correct. 

When was the initial release of petroleum at the Staff Jennings facility? 

October of 1988. 

So from October of 1988 to October of1991, if you accept that date as a 
reasonable estimate of the financial assistance program, was there any reason that 
Staff Jennings would have to believe that they would be able to put anything on 
hold pending a financial assistance application. 

Question is totally improper, I object. 

On which basis? 

You are asking for an invalid, an improper opinion. 

Okay, could you state or re-ask the question? 

Yes, I certainly feel free to re-ask the question for good of the order. Mr. Garner, 
was there any financial assistance program available at DEQ between 1988, 
October and October of 1991? 

42 Gamer No. 
43 
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Could there have been any belief by any party that they would have some deferral 
during that period of time? 

I object again. He's asking the witness to speculate as to the knowledge of 
another party. 

Judge, I'm simply asking if ... All right, I mean I'd be happy to ask it ifthe 
Department had ever received any applications for financial assistance between 
1988 and 1991. 

No. 

And why wouldn't they? 

Because that option was not available during that time. 

Okay. Is it correct then that you testified that you believed that Staff Jennings 
was preceding on a remedial system in 1990? 

20 Gamer Yes. 
21 
22 Rich 
23 
24 Jones 
25 
26 

Okay. I have no further questions. 

One other question is, during the time that you worked with Staff Jennings, they 
were, specifically Jeff Jennings, was cooperative with you and your Department. 

27 Gamer Yes. 
28 
29 Jones 
30 
31 Rich 
32 
33 
34 
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36 
37 Judge 
38 
39 Gamer 
40 
41 
42 
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44 

Nothing further. 

I have one last question, excuse me ifl may. Mr. Gamer, you made a reference to 
the workload at the time, that this letter in 1990 was issued. Could you explain 
briefly what the workload was at DEQ? 

I object. That's beyond the scope of my question. 

Okay. I'm going to go ahead and allow the question to be answered. 

Basically when I started in June of 1988, I was the first person hired as the, in the 
underground storage tank in a program. Law had just been brought in just 
previous to that required the reporting of the releases and you know, basically the 
whole clean-up rules began at that point. As more and more sites were identified 
in __ at the time for the staff resources to be increased, then even still today, 
there are more tank sites than we have staff to be able to do active over site 
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Okay, if you believe that a facility is going to do forward audits. Excuse me, in 
1989 and 1990, did you have reason to believe that facility was moved forward 
with remediation, would you have given that priority oversight? 

It will depend on the specifics of the case, but if someone seemed to be moving 
forward on their own, .we would tend more to go to sites where nothing is being 
done, ---

Okay. Thank you. 

Anything further on this witness? 

No, nothing further. 

Okay, the Department would like to call as it's next witness, Thomas Roick. 

Do you solemnly swear or affirm that the testimony and statements that you are 
about to give in this matter will be the truth, the whole truth and nothing but the 
truth? 

I do. 

Please be seated. For the record state your name. 

Thomas Roick. 

And spell your name. 

T-0-M R-0-I-C-K. 

Go ahead, Mr. Rich. 

Mr. Roick, how long have you been employed at DEQ? 

Five years. 

Could you briefly discuss your educational background. 

I have a Bachelors Degree in Chemistry, specialization in earth science. 

When did you become involved in the DEQ underground storage tank program? 

I started work for the tank underground in December of '92. 
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In your work as a DEQ underground storage tank inspector, did you have any 
duties regarding Staff Jennings Marina? 

Yes, I was assigned to that project. 

For what period of time? 

From February to well, until I left the program in March of '93. 

Okay, so we're clear. What is the complete period of time? 

February of '93 until I left the program in March of '93. 

Okay, during this period of time, did you discuss any clean-up activities with any 
staff at Staff Jennings? 

Yes, I believe I discussed the clean-up proposal that had been submitted by 
Golder Associates to Jack Jennings. 

Mr. Roick in your capacity as a DEQ underground storage tank inspector, did you 
act as the custodian of records for any records related to the Staff Jennings 
facility? 

Yes, I would have a file, the DEQ files were private. 

Okay. Do you recognize this document from them? 

Uhm, hum. 

Was this document made at or about the date shown? 

Yes. 

Was this kept in the regular course of business, at DEQ? 

Yes. 

Is this a true and correct copy of the original document? 

Yes. 

There's no objection to admit the document? 
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No objection. 

Then it is admitted as Exhibit 11. 

Mr. Roick, what was the purpose for making this document? 

It was to document the phone conversation between myself and Jeff Jennings. 

Okay. Could you please read the highlighted portion of this phone memorandum? 

Remediation assessment may be performed in conjunction with tank removal. I 
suggested some kind of sampling soil/ground water monitoring to determine 
current contaminant levels since it has been greater than two years since work was 
done on the site and the proximity to __ Webber, they allowed in quotes 
"flushing of the contaminated soil." 

Mr. Roick, what are you referring to by the term remediation? 

Remediation is clean-up the area that was impacted by petroleum release. 

Okay, and could you please explain why, or what you mean by the term flushing 
in quotes. 

Well, I was aware that some of the contamination at the site had been identified in 
soils that would proportionately be underground water because of fluctuations in 
the water table, and therefore there would be ground river water in contact with 
the contaminants in the soil or sediments, and there would be an expectation that 
the contaminants would then be released from the soil into the water. 

Are you aware of the specific contaminant involved at this site? 

Well, gasoline was of concern, as well as constituents of gasoline. 

Okay, how does gasoline and its constituents react in a wet environment. 

Well they do tend, a lot of the constituents of gasoline are very soluble in water, 
so some of them would dissolve into the groundwater. 

Okay, is it in your professional opinion, do you believe that that in fact occurred 
at the Staff Jennings Marina? 

I believe so. 

Nothing further. 
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Sir, do you set forth any specifics in terms of remediation in this document? 

I don't believe so. I believe we discussed the remediation that had been proposed 
by the Golder Associates. 

There's no threat of fine ifthe remediation steps aren't taken? 

No. 

Nothing further. 

Nothing further. 

Thank you. 

Thank you Mr. Roick. 

Request a 60 second break to bring in the next witness please. 
Are we back on the record? 

Yes we are. 

Okay, the Department would like to call Rich Rose as it's next witness. Rose, 
stand. 

Do you solemnly swear or affirm that the testimony and statements that you are 
about to give in this matter will be the truth, the whole truth and nothing but the 
truth? 

I do. 

Please be seated. For the record, state your name. 

Richard Rose. 

Mr. Rich. 

Mr. Rose, how long have you been employed at DEQ? 

Five and a half years. 

And when did you become involved in the underground storage tank program? 
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Four years ago, four and a half years ago. 

And what was your position? 

I started as a clean-up specialist. 

Okay, in your work as a DEQ underground storage tank clean-up specialist, did 
you have any duties regarding the Staff Jennings Marina? 

Yes I did. 

And what period of time did you oversee the facility? 

Well, I believe it was when I first started in the UST clean-up program back in 
'93, late '92, thereabouts. 

Okay, do you recall ever discussing investigation or clean-up activities with 
anyone at Staff Jennings in 1993? 

I spoke with Mr. Jennings, Jack Jennings I believe his name is. 

In your capacity as a DEQ clean-up specialist, did you act as the custodian of any 
records relating to the Staff Jennings facility? 

A custodian? 

Custodian of records, did you keep records related to the facility? 

I maintained my conversations with a lot of subjects that were involved in the 
project, we're interested in what was happening there at the site. 

Okay. Do you recognize this document? 

Yes. It is a telephone use report of October 11, '93. 

And was this ... 

That's my handwriting. 

And was this document made at or near the date shown in front? 

Definitely. 

Was this record kept in the regular course of business at DEQ? 
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Yes. 

To the best of your knowledge, is this a true and correct copy of the original 
telephone report? 

Yes. 

I move to admit the document. 

No objection. 

It is admitted as Exhibit 12. 

Mr. Rose, what was the purpose for making this document? 

To record contents of the conversation I had with Mr. Jennings on that date in the 
mommg. 

And could you please read the highlighted portion of this record? 

He will hire DeMenis, that's Jeff Jennings of Staff Jennings, to hire, to investigate 
contamination. We reviewed the DEQ requirements for obtaining a no further 
action letter. He understands that the pre-ground water monitoring well 
requirements and the decommissioning confirming __ sampling needs, so we 
went over that. And then he plans on installing pre-ground water monitoring 
wells and will replace the US_ in the spring of '94. 

Mr. Rose, in that document you refer to GWMW. Are those ground water 
monitoring wells? 

Yes sir. 

Okay. Thank you. And could you please explain what the purpose of installing 
ground water monitoring wells would be in this context? 

Well it's by regulation that you have two down-gradient and one up-gradient at 
monitoring wells. The up-gradient well is to determine background conditions of 
the groundwater and the two down-gradient wells are to determine any impacts of 
any sources or contaminants in between. 

So is it correct that the purpose of these monitoring wells is to define the extent of 
contamination? 
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Well they can be used as part of the definition. 

Okay, you mentioned that they are required by rule, is that correct? 

Yes. Under 3-242 ... 340-242 ... Oregon Administrative for Groundwater Impacted 
Sites. 

Okay, so for Oregon, I'm sorry, for groundwater sites, that was Oregon 
Administrative Rule 340-122-242, is that correct? 

Right. 

Is that a requirement that applies to all facilities with impacted groundwater? 

Yes. 

Okay. Are you aware whether or not Staff Jennings in fact installed the three 
groundwater monitoring wells referred to in this telephone conversation? 

No. I'm not familiar with the aspects of the projects that have occurred since that 
when I was on the site. 

Based upon this conversation, did you have any expectations as to what work 
would be performed at the Staff Jennings Marina relating to groundwater 
monitoring wells? 

Well as it stated there, I believe that they were moving ahead with the 
investigation of impacted groundwater, with the installation of these three wells, 
at a minimum. And then later when they replace the tanks in 1994, more 
information would be available at that time. 

Okay, thank you, Mr. Rose, nothing further. 

NF A stands for No Further Action, is that right? 

In a letter, enclosure documents. 

And what do you recall reviewing with Mr. Jennings about the DEQ requirements 
foranNFA? 

Well, I don't recall any specifics. The gentlemen would just speak about the 
generalities of what it takes to get a closure. They look for compliance 
monitoring episodes, and what is necessary to obtain if No Further Action letter. 
At this point on this site, there was not a lot of information that would get into a 
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lot of detail about what was necessary to close the site, so all I could speak on 
were really the conditions that we obtained to be able to close the site. So it is just 
more of a general overview. 

And when you wrote that, you informed him of the extension of 1215, without 
funds available for Staff Jennings, what are you referring to there? 

Well, at the time, there was that Senate Bill 1215, an enforcement deferral. I 
really have lost a lot of my recollection on that, the conditions on the 1215. So 
I'm not sure what I'm really talking about there. 

Well, what is an extension of 1215? 

Well the Legislature went on and extended it after this date I believe with House 
Bill 2776, ifI'm not mistaken. So this was just in the forefront before that was 
extended. And they did go ahead and extend that program. 

So that's a financial assistance program, right? 

Yes, I believe it is. So I was trying to convey the information that I knew at the 
time regarding what was in the works. 

Did you, when you spoke with Mr. Jennings, did you tell him that the work that 
was ongoing out at the site was unacceptable with DEQ? 

Well I don't recall that. 

Nothing further. 

Nothing further. 

Thank you. 

Mr. Rose. 

The Department would now like to call as it's last witness, Rich Silverman. 

I'm wondering 'if this might be an appropriate time to take a brieften minute 
break. 

Wholeheartedly. 

Okay. 
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Okay, we're back on the record after a ten minute break. As I recall you were 
going to call your next witness. 

Yes, the Department calls Rick Silverman. 

Do you solemnly swear or affirm that the testimony and statements that you are 
about to give in this matter will be the truth, the whole truth and nothing but the 
truth? 

I do. 

Please be seated. 

Yes, excuse me, Judge, if! may for the record we have another observer, Van 
Kolias, the manager of the Enforcement Section, ifthere is no objection to his 
presence in the room. 

No objection. 

Okay. And I'll lead the witness, please state your name. 

Rick Silverman. S-I-L-V-E-R-M-A-N. 

And go ahead, Mr. Rich. 

Mr. Silverman, how long have you been employed by DEQ? 

Nearly eight years. I started in February of '90. 

And what is your educational background? 

I have a Bachelor of Science in Geology from the University of Oregon. 

From 1994 to the present, please describe your duties with DEQ. 

I've been original underground storage tank clean-up project manager. 

And in your course of work as a UST project manager, did you have oversight at 
the Staff Jennings Marina? 

I did. 

-33-



1 
2 

Rich 

3 Silverman 
4 
5 
6 Rich 
7 
8 Silverman 
9 

10 
11 
12 Rich 
13 
14 
15 Silverman 
16 
17 Rich 
18 
19 Silverman 
20 
21 Rich 
22 
23 
24 Silverman 
25 
26 Rich 
27 
28 
29 Silverman 
30 
31 
32 
33 
34 
35 
36 Rich 
37 
38 Silverman 
39 
40 
41 
42 Rich 
43 

And what period of time, or are you responsible for that? 

I took over responsibility for the facility when I came over to the region in 
December of '93 and I am currently still the project manager. 

Okay, why was this case assigned to you? 

It was an environmental high priority based on our code which is the 
system that we use to prioritize more critical sites based on environmental 
information that we know of, at the time of ranking. 

When you took over as the project manager, did you review past consultant 
reports, correspondences and field notes? 

Yes sir. 

Were you aware of the past release in 1988 of petroleum contamination? 

Yes sir. 

Were you aware of the subsequent reports of contamination or other consultant's 
reports related to the site? 

Yes sir. 

Based on your knowledge of the Staff Jennings Marina, could you please describe 
the geologic conditions of the site? 

The Staff Jennings Marina is located on the west bank of the Willamette River 
adjacent to the southern bridge just north of it. It is basically located on a bench 
above the river, the primary facility is about 15 feet above the . And then 
there's a lower portion of the property that is actually in contact with the water 
where there's a floating dock of refueling boats and next to that there's a public 
boat launch. 

Could you describe the soils and geologic conditions? 

The underlying subsurfaces has Columbia River basalt which has been extruded 
about a million and a half years ago. And as __ by alluvial deposits which are 
__ by the river and are primarily silt, sand and some finer clay. 

Could you describe the characteristics of the Columbia River basalt? 
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The flows are generally __ in nature and they tend to have flow characteristics. 
Some of the flows are too very __ to permit the hydration of groundwater. 
Other flows actually have a lot of floods or floor space that allows prime order 
migration, so there's not necessarily a preventive system that will prevent prime 
order migration. 

And could you describe the hydro-geologic characteristics or the characteristics of 
how the surface water in the Willamette River reacts with the geologic conditions 
on site? 

Yes. As well as it indicated, it's a dynamic system. As the water rises and 
lowers depending on the recharge from the surrounding areas based on rainfall, 
when it's high leveled water in the winter, you're going to have, the river level is 
going to be high, and there'll be a decrease in the gradient of the groundwater 
flowing to the river. In dry season, the summertime when there's little remote 
groundwater to recharge the system, the water table will drop level will drop, 
there will be steeper gradients in the groundwater and there will be a higher flow 
to the river. So the system does fluctuate seasonally for facility and also there is 
significant elevation change in the river level itself, from the dry season to the 
high season that may exceed 15 feet. 

Is there any connection between what might be characterized as groundwater 
along the shore and the river water in the Willamette? 

Yes, groundwater hydraulically drains through gravity to the river, that is the 
ultimate discharge point per groundwater. 

So is it fair to say that the groundwater underneath the bank of the Willamette 
River and the Willamette River surface water are effectively connected? 

Yes, definitely. 

Okay, in the course of your work as the project manager for Staff Jennings, do 
you recall reviewing a report prepared by Staff Jennings' consultant, DeMinimus 
Inc. and dated March 31 of 1994? 

37 Silverman I do. 
38 
39 Rich 
40 
41 
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Do you recognize this document? 

Yes sir. 

In your duties at DEQ, do you access a custodian of public records related to Staff 
Jennings facilities? 
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Yes I do. 

Okay. And was this document made at or near the date shown on page 1? 

Yes, I noticed its date stamped March 31" which correlates the . 

Thank you. Was this report kept in the regular business at DEQ? 

Yes it was. 

To the best of your knowledge, is this the true and correct copy of the original 
report? 

Yes I believe it is. 

Does the report, or do you have any knowledge of who prepared this report? 

Dale Hart ofDeMinimus Inc. 

And who is DeMinimus Inc.? 

They are the environmental consultants for Staff Jennings at the time that I took 
over the project manager __ . 

Okay. Does your report indicate for whom it was prepared? 

Prepared for Staff Jennings Inc. 

Okay. Please generally describe the purpose for which this report was prepared? 

Basically I picked up the report, the Staff Jennings file, that had Golder 
Associates Reports from 1988, excuse me, 1989 and 1990 that indicated that there 
was __ in getting to the Willamette River and that there was high level as a 
result of gasoline constituents, BTEX, the baltan constituents of gas present in the 
groundwater on site, and there's impacted the soil. Not knowing the current 
conditions from the 1990 reports to the time that I picked up the project four years 
later, directed Staff Jennings to conduct the groundwater investigation to the 
current extent of their problems. And that's what this report is about. 

Based upon your experience generally with underground storage tank 
contamination, are these sites subject to any change over time? 
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Oh, certainly. Could groundwater migrations live in an affected form, it's going 
to disperse the contaminants and lower the dissolved concentration of the 
contamination based on the fusion by degradation and what we call natural 
accumulation. Yes sir. 

Okay, could you please look at, briefly review pages 10, 11 and 12 of this report, 
and describe what information is contained therein. 

On pages 10, 11 and 12, respectively, are Tables 1, 2 and 3, which describe: 
Table 1, the soil sampling; Table 2, the groundwater analysis, same ones; and 
Table 3, selective_ analysis which was not a constituent of gasoline, on Table 
3. 

Okay. And going through each table briefly do you describe what's indicated by 
the data? 

Yes. Table 1, which is the soil contamination indicates that there is low ---
contact contamination into the monitoring wells and three wells had elevated 
levels of gasoline constituents in the soil. Table 2 indicates for the three samples 
that were taken in groundwater samples, 2, 3, and 4, there had levels of dissolved 
gasoline constituent BTE, _benzine, taline, upper benzine and benxylene. 
Table 3 indicates the presence oflead in two of the three samples, some exceeding 
the actual number per lead and __ . 

Is the contamination that is reported in this 1994 report consistent with a release 
of petroleum in 1988? 

I'd say yes, with gasoline constituents still present relatively as ---
reported pre-product __ _ 

How do the levels documented in 1994 compare to the basic clean-up standards 
that the Department requires to call the site clean? 

As I indicated, one level was actually close to the clean-up standards. The soil 
criteria in Table 1, what we use is applicable and reasonable standards for 
groundwater so that we have soil matrix criteria for sites that low groundwater 
impact but strictly have soil impact. This typically would be a level two site 
which would have 80 parts per million TPHG, tropetroleum hydrocarbonis gas as 
a clean-up criteria. So we have three of the five samples exceeding the clean-up 
criteria based on that. 

And what levels are those samples indicating? 

450 part per million. 3,300 parts per million. And 2,800 parts per million. 
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And that's compared to a clean-up standard of 80 parts per million? 

80. That's correct. 

Okay. 

The groundwater criteria, as I indicated earlier had a very high level of dissolved 
gasoline constituents. If we had benzene on these three samples here, from 
essentially 16,100 to 27,000 parts per million, clean-up criteria is 5 parts per 
million; benzene is a known carcinogen. Tiliene we had ranging from 4,000 to 
6,100 parts per billion to 60,100. The actual level for Tiliene is 700 parts per 
million. Ethylbenzene we have from 5,700 to 27,900 parts per million. The 
actual level for ethyl benzene is __ per million. And totalzylines range from 

. 29,700 bpb to 140,000. And the actual level for totalzylines is 10,000 parts per 
million. Again, all these numbers significantly exceed the claim of criteria for 
total water. 

And has it indicated what the location of these samples were. 

Yes sir. Yes, I'm sorry, they __ , and the report indicates where the soil blends 
were taken, onsite on Staff Jennings property. 

And can you describe the locations of contamination in relation to either 
groundwater or soil that might be in contact with the Willamette River? 

Yes. There was one level, there was no detected contamination of up-gradient in 
STP5 so going to number 5 which is the furthest west which has upgraded the 
property sloping form the west to the east, so that's up gradient. SP!, __ !, had 
minor contamination that three feet duct which is just below the surface, __ 
which is just above the tank, there __ 4,000 gallon US tank. SP2, __ 2, had 
150 parts per million gasoline at six feet depth which is just down graded from the 
underground storage tank, the 10,000 gallon underground storage tank, __ to 
the bank of the river. STP is actually located in the bank of the river, the samples 
taken at the three, it's six feet, excuse me, and there's 3,300 parts per million 
gasoline detected there. And SP4 on the beach or the shoreline of the Willamette 
had 2,800 parts per million gasoline at a depth of four feet. 

Based upon the data in that report, in 1994, do you have a professional opinion as 
to whether or not that contamination groundwater and soil was in contact with the 
Willamette River? 

No sir. 
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Don't have an opinion? 

Oh, no. I mean I have an opinion. I'm sorry __ . 

Can you please explain. 

Yes. The lower portion of the property is submerged seasonally by the river itself 
and the wells contamination that you are seeing in the soil __ as well as the 
groundwater analysis indicates the fact that there have dissolved gasoline still 
remaining in borings 2, 3 and 4 as far as the dissolved groundwater is concerned, 
which basically what that says is if there is __ of dissolved gasoline 
constituents up in the source area which was the tank _ area down through the 
steep shoreline and also underneath the __ which is obviously underwater 
seasonally. So, no there's no question that this was in contact with the River. 

And by being in contact with the river, would it have a tendency to discharge into 
the surface water upriver? 

Yes it would. 

Would this have been on an ongoing basis? 

Yes it is. 

Would this have been potentially on a daily basis? 

It is, yes. 

After you reviewed this report, did you form any opinions as to whether 
environmental hazards existed on the site? 

Yes I did. 

Excuse me. 

36 [End of Tape 1] 
37 
38 Tape 02, Side 1 
39 
40 Judge 
41 
42 
43 Rich 
44 

This is the Staff Jennings hearing tape 2 side 3. Maybe you want to ask an answer 
to the last question 

Ah, Yes. This is Chris Rich with the Department of Env_ironmental Quality, 
direct examination of Rick Silverman, continuation of testimony. Mr. Silverman, 
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after reviewing this March 1994 De Minimis report, did you determine whether 
any hazards continue to exist at the Staff Jennings site? 

Yes, I did. 

Can you please explain. 

Ah, based on the evaluation of the contamination, there is a high level of gasoline 
constituents present at the facility in contact with the water of the state, 
I made a determination that hazard does exist as defined by the 
Department's operating policies and that an immediate action is needed to be 
taken to site contamination. 

And what immediate action did you determine needed to be taken? 

A _____ system needs to be installed to prevent the continued discharge of 

Were there any investigations that needed to be completed in conjunction with 
this? 

Yes, there were. 

Please explain. 

Ahh, the require that a full delineation of the extent of the -------
This includes lateral as well as horizontal definition based on the 

presence of the contamination of the and the concentrations we're 
seeing, we don't have any definition extent of the 
contamination on the property. All we know is if we have a high of 
contamination present on the site. So we need to define the extent of the 
contamination site in the ground which is required under 242, or 
excuse me, the Oregon Administrative Rule 340-122-242. 

Mr. Silverman, did you review the Golden Associate Reports of this facility that 
were in 1989 and 90? 

Yes, sir. 

Did the contamin .. ., the extent of contamination that was documented in those 
facilities match what you saw at least at this point in 1994? 

Yes, sir. 
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Yes, sir. ________ _ 

Do you recognize this document? 

I'm sorry, just as a procedural point with it, your intention to offer, if not 
offer it or admit it according to ____ _ 

Ah, yes it was and is. I would move that the 1994 De Minimis Report be offered 
in evidence if there's no objection. 

No objection. 

Okay then, it is admitted as Exhibit 13. 

Okay Mr. Silverman, do you recognize this document? 

Yes, sir. 

Was this document made at or near the date shown in the front? 

Yes, sir. 

Was this document kept in the regular course of business at DEQ? 

Yes, sir. 

Is this a true and correct copy of the original document? 

Yes, sir. 

Move to admit paper of 5/19/94 letter, if there's no objection? 

No objection. 

And is admitted as Exhibit 14. 
Mr. Silverman, could you please read the large paragraph, the larger paragraph in 
that letter? 

The first paragraph reads "The department has completed the review of the 
______ March 31, 1994 site investigation located at 
8240 SW Macadam Avenue, in Portland. This information indicates that soil and 
ground water contamination remains at the site. We concur that additional clean-
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up activities are necessary in order to mitigate the enviromuental hazards at the 
site. The hydrocarbon fumes must be defined per 
Oregon Administrative Rule OAR 340-122-242(1) before the Department can 
improve the corrective action plans. an off-site investigation may be 
needed to determine the extent of the to the and the 
potential discharge of contaminants to the water River which will 
entail site investigation under Oregon Administrative Rule 340-122-242." 

What hazards are you referring to in this letter? 

I'm referring to the dissolved gasoline constituents that are being discharged to 
the ------

Okay, could you please read the paragraph that immediately follows that one? 

The second paragraph reads "Please submit an outline of the required site 
investigation and the time frame in which this work will take place. If this work 
will consist , coincide with removal of the existing tank system, please let me 
know of this too. Please submit the outline by June 6, 1994." 

Okay, after sending this letter, did you have any expectations of what work would 
be performed at Staff Jennings marina? 

Yes, sir. 

Did you have ah, an opinion of, excuse me, did you intend in this letter to put 
Staff Jennings upon notice of any environmental concerns at the site? 

Yes, sir. 

Can you please explain? 

Basically, at this point, we had the information from Golden Associates in 

---- that . Ahh, subsequent investigations by Dale 
Hart de Minimis in 94, four years, three years later, ahh indicates that there is still 
high level of dissolved gasoline constituents present at the are and that 
full delineation of the extent of the problem should be made and ahh, defined, 
based on the cifed statute. 

Okay, and could you please ahh, just generally describe, you make a reference to 
ahh, OAR 340-122-240 and 242, can you please generally describe what those 
rules require? 
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Sure. Ahh, subsection or 340-122-240 is the ground water portion of the 
underground storage tank clean-up rules and basically that says when you 

----- ground water, you need to make a determination of the fact that it's 
been impacted. In general, what that means is when people decommission the 
tank in the confines of the tank pit, if you, actually kind of contact with 
the ground water, you need to take a sample to determine if there's any ___ _ 
to the water, much as to the soil. Oregon Administrative Rule 340-122-242 is a 
continuation of the ground water rules outside the tank pit confines. Essentially 
once it releases, left the immediate area of the tank, you need to define the full 

contamination and included in the 242 rules are ahh, the -----
requirements for monitoring all installation and regular sampling and the primers 
that need to be sampled for the constituents, ahh that need to be analyzed on 
account of basis. So, ahh, this is the main operating portion of the 
ground water section for the underground storage tank program, are 
these two rules, 240 and 242. 

Okay, so the work that you just discussed, is it accurate to say that that's what 
you're requesting to be performed in this water? 

Yes, sir. 

Do you recognize this letter? 

Ahh, yes sir. 

What is it? 

It's a letter from Staff Jennings signed by Jeff Jennings to myself dated May 27, 
1994. 

Was this document, to the best of your knowledge, may ____ shown? 

Yes, sir it was. 

Was this document kept in the regular course of business at DEQ? 

Yes, sir. 

Is this a true and correct copy of the original? 

I believe so, yes. 

And do you recall receiving this letter? 
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Yes, sir. 

I move to admit this letter if there's no objection? 

None. 

It is admitted as Exhibit 15. 

Okay, Mr. Silverman, could you please read the highlighted portion of this letter? 

The first paragraph reads "In response to your letter dated April 5, 1994, the 
outline for the required site investigation that will take place is as follows: we are 
currently awaiting for two more quotes. We should receive these by June 10, 
1994. At this time, we will determine who to use for remediation and upgrade. 
Our plan is to install two new tanks at a different location on the site. Once it is 
completed, we will be commissioned and remediate the existing contamination. 
Because of the limited space on site and that this time of year is our busiest, we 
plan to start the work after October 15, 1994, when our facility will __ allow 
construction to take place and the marina is closed until February 1995." 

After receiving this letter, did you expect that specific work would be performed 
at the Staff Jennings Marina? 

That's what's indicated in the letter, yes sir. And that was my expectation. 

Okay, do you know if Staff Jennings did in fact decommission the underground 
storage tanks? 

Yes, they did. 

And there's a reference to ahh, remediation, I think it said remediate or 
remediation in that letter? 

Yes, sir. 

Ahh, what would be your expectation as to what that meant? How did you 
interpret that? 

Ahh, remediation in my opinion is the removal of contaminated material that they 
would encounter in the decommission of the underground storage tanks in the 
storage area of the document released in 1988 by a Staff Jennings staff and 
confirmed by Golden Associates Report. 
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Would this also possibly include remediation of other contaminated source of 
ground water? 

I would anticipate that that would be associated, could be an associated activity 
with the tank decommission, yes, sir. 

Okay, ahh, subsequent to the decommissioning, did Staff Jennings submit a report 
regarding this decommissioning? 

Excuse me, I'm sorry, would you repeat that? 

Subsequent to the decommissioning of the two underground storage tanks, did 
Staff Jennings consultants submit a report? 

Oh yeah, yes they did. 

Do you recognize this document? 

Yes, sir. 

What is it please? 

It's ah, titled "The Underground Storage Tank Decommissioning for Staff 
Jennings, Inc. Dated December 13, 1994." 

To the best of your knowledge, was this made at or near the date shown on the 
document? 

Yes, sir, on the date stamped December 15, 1994, received by the Department. 

Is this record kept in the regular course of business ofDEQ? 

Yes, sir. 

To the best of your knowledge, is this a true and correct copy of the original 
report? 

Yes, sir I believe it is. 

Move to admit the 1994 De Minimis Report if there's no objection. 

No objection. 

And is admitted as Exhibit 16. 
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Mr. Silverman, could you please generally describe what the purpose for 
preparing this report was? 

Ahh, De Minimis remove the underground storage tanks and they 
were giving us the summary of the field activities that have been performed in the 
____ and results that were obtained after the decommissioning of the 
underground storage tanks as property. 

I'd like to refer you to page 11 of the report, would you please describe what's 
indicated on that page. 

Page 11 has Table I which is _____ results that were taken October 10, 
1994. 

And what do those indicate? 

Ahh, that there's a presence of gasoline constituents and longer chain 
hydrocarbons . The test methods are TPHG which is Total Petroleum 
Hydrocarbon for Gasoline and TPH 14.1 modified which is used for longer chain 
hydrocarbons past the gasoline range, which includes diesel, kerosene, ahh, 

Mr. Silverman, because of the finding of diesel, do you have an opinion as to how 
that constituent relates to the 1988 Release from the Gasoline ? 

At this point in time, we're currently ______ in my opinion about that. 

Well let's go, let's do both. In 1994, do you recall forming an opinion? 

The presence of that constituent maybe a bleed over in the gram of the 
gasoline constituent except that the concentrations found in the two positive 
results for the 14.1 are higher than the gasoline constituent so that would not be 
what it is indicated and obviously would surmise that the fact it was diesel 
________ . Beside the fact that the tanks were reported to be gasoline. 

Do you have any indication, do you have any documentation in the file, of other 
diesel release? 

No, sir. I, there's information in the file that indicates that Jeff 
Jennings reported to, I believe, Dale Harr, in one of the reports thathe thought 
that diesel had been distributed at the facility but there was no i.ndication that 
there was __ loose from the former system and I don't believe that there was 

-46-



2 
3 
4 Rich 
5 
6 
7 Silverman 
8 
9 Rich 

IO 
11 
12 Silverman 
13 
14 Rich 
15 
16 Silverman 
17 
18 Rich 
19 
20 Silverman 
21 
22 Rich 
23 
24 
25 Silverman 
26 
27 Rich 
28 
29 Silverman 
30 
31 Rich 
32 
33 Silverman 
34 
35 Rich 
36 
37 Silverman 
38 
39 Rich 
40 
41 Man 
42 
43 Judge 
44 

significant information known about the former tank or the probable use of diesel 
fuel at the facility. 

Does this report confirm that there is contaminants above clean-up levels in the 
area of US ? 

Yes, sir, it does indicate that. 

Do you recall sending any correspondences following your review of this report to 
Staff Jennings? 

Yes, sir, I did. 

Do you recognize this document? 

Yes, sir, I do. 

What is it? 

It's a letter that I sent to Jeff Jennings, dated December 21, 1994. 

To the best of your knowledge was this document made either about the date 
shown on the front? 

Yes, sir, it was. 

Was this document kept in the regular course of business at DEQ? 

Yes, sir, it was. 

ls this a true and correct copy of the original document? 

I believe it is. 

Do you recall drafting this letter? 

I do. 

Move to admit the document if there's no objection. 

No objection. 

It's admitted as Exhibit 17. 
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Mr. Silverman, could you please read the middle paragraph of that letter? 

The second paragraphs reads as follows: "The site is covered by ____ _ 
12/15 from which he signed a consent agreement which states that the Department 
may require the applicant to determine whether an imminent hazard exists through 
adequate investigation and testing. Due to the extent of contamination found in 
the subsurface and dissolved into the groundwater at this site, the Department is 
requiring an investigation to determine the full vital and horizontal extent of 
contamination is outlined in Oregon Administrative Rule 340-122-242. 
Excuse me. Due to location of this site next to a surface body of water 

________ a Corrected Action Plan, their capped C-A-P, 
for the safe outline in Administrative Rule 340-122-215. 

Okay, you mention the need to delineate contamination. Were you aware as to 
how far potentially the contamination from the Staff Jennings site had migrated? 
Did you have any indication? 

No, sir. 

Does Staff Jen, do you know if Staff Jennings had access to the property 
immediately, either downstream or north of the property? 

I know they didn't have access to the property. 

And do you know who owns that property? 

City of Portland, parts of ____ _ 

Did you, were you aware that Staff Jennings was making an effort to access that 
property? 

I know that they had made significant effort at this point in time. I can't say 
whether that I recall that specifically, no. I can't say that. 

Subsequent, let's say, in 1995, are you aware of whether StaffJennings ... 

Definitely. I helped participate in gaining access to that property 
the City of Portland's legal staff. 

-----------~ 

Okay, and what was the purpose you were cleared for obtaining access to the City 
of Portland property? 

The purpose was to define the lateral and horizontal extent of the dissolved 
groundwater plume, that it was emanating from the Staff Jennings facility. 
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Primarily from the release of the tanks and the release that was reported in the 
piping over by the pump shed. 

Did you have cause to visit the Staff Jennings facility in November of 1995? 

Yes, sir. I did. 

Do you recognize this document? 

Yes, sir. I do. 

What is it? 

This is a field log that I filled out on November 21, 1995 for the Staff Jennings 

Was this document made at or near the date shown on the front? 

Yes, sir. It was. 

Was this document kept in the regular course of business at DEQ? 

Yes, sir. It was. 

To the best of your knowledge is this a true and correct copy of the original 
document? 

Yes, sir. It's my handwriting. 

Move to admit the document? 

It is admitted as Exhibit 18. 

Mr. Silverman, please generally describe why this document was prepared? 

I had been informed by Dale Harr that they'd obtained access of to conduct safe 
investigation on the Portland, excuse me, City of Portland property ___ _ 
the property north of Staff Jennings. The purpose of the meeting was to discuss 
locations of trying to install the borings extent of the 
dissolved hydrocarbon contamination and the discussion was basically ___ _ 
about the difficulty of actually installing borings through the , to try to 
actually obtain groundwater samples through the unique nature of this particular 
soil. 
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Could you please read the highlighted portion on the front page there? 

I talked with Jeff and Dale about conducting additional investigation in the lateral 
and horizontal extent of the contamination at the site. Off-site borings are needed. 
In addition, for remedial system or approach was discussed which includes VES 
and cutoff trenches to capture infected water before it reacties the river. The two 
borings off-site, excuse me. 

Mr. Silverman, who are Jeff and Dale that you refer to? 

Jeff Jennings is Jeff and Dale Harr is Dale. 

And the remedial system that you're referring, what does that reference? 

We'd discussed two approaches, two potential approaches for addressing the 
dissolved groundwater that was getting to the river, VES is a vapor extraction 
system which entails injecting air into the subsurface to try and break down the 
hydrocarbon contamination that adds to the biodegradation as well by providing 
oxygen. A cutoff trench is just that. An interceptor trench that would prevent the 
migration of groundwater to the down gradient source which would be the river. 

Could you please tum over to the back side of this report and read the highlighted 
portion there? 

I indicated that the concentration of in the water sample from the beach, 
indicated the contamination is getting to the river and that corrective 
action must, note that was underlined three times, be taken. This is a violation of 
water quality regulations. I told both Jeff and Dale, excuse me, I told both Jeff 
and Dale that as long as they are making active, that's underlined three times as 
well, progress for redressing the impact of the release I would not, underlined 
three times as well, proceed with an NOM with a recommendation for civil 
penalty. The time frame for getting the borings and groundwater samples is 
during this winter. The time frame for installing the remedial system, cutoff 
trench and vapor extraction or other option is prior to next year's rainy season, 
i.e., by approximately October 1996. 

Mr. Silverman, is that an accurate account of the conversation that you had with 
Jeff Jennings and Dale Harr on November 21, 1995? 

The discussion for the time frame was left in the general sense, I said prior to next 
year's rainy season, it was my concept of October would be the compliance point 
in '96. But I wanted to the continuing additional groundwater 
migration of the contaminant to the river and yes, this is a very acctirate 
description of the discussion that occurred at the beach. 
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You mention that you wanted these borings to occur this winter, is that correct? 

Yes, sir. That's '97. 

And then you mention that the remedial system must be in place. Can you 
describe what this approach is of these two different things. 

Right, yes. We call a safe investigation in this manner a phased approach. And 
what we do is we try to gather as much information in each step of the process so 
it will lead to more accurate installation in the next portion of the investigation, 
i.e., if you put in wells and you find the extent of the groundwater is farther, has 
extended farther than you anticipated then the next phase will be to put in more 
wells so that you actually capture all the information that we need without going 
out and just putting in wells that would be wasteful. In the phased approach, one 
conducts the initial work trying to define what the actual extent of the problem is 
and then come up with corrective action plan that would appropriately address 
that. And that's why I'm talking about doing, excuse me, delineation of the 
dissolved contamination and then the development of a corrective action plan. 
Because at this point in time we don't know the extent of the contamination. We 
know that it extends off-site and that we've got high levels of dissolved 
contamination but we don't know how extensive the plume is. 

Did Jeff Jennings and Dale Harr appear to understand these deadlines? 

Yes. I asked specifically that they understood that at the beach at the time that we 
had this discussion in November of 199 5. 

Did Jeff Jennings and his consultant agree to meet these deadlines? 

Sure. The option was that I would go to enforcement with a water quality 
violation at that point and they agreed that they would like to cooperate and 
complete the investigation without enforcement action. 

Did Staff Jennings install a remedial system to abate the discharge of petroleum 
contamination into the Willamette River by the rainy season of 1996? 

No, sir. 

Did Staff Jennings completely delineate the extent of contamination on-site and 
off-site? 
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Subsequent to the investigation they put in geo-probe borings and delineated the 
extent of the contamination on the property to 

Was this investigation sufficient for you to be able to determine that they had 
fully defi11ed the site? 

That's a difficult question. The point was they had installed geo-probes which are 
temporary borings and they obtained groundwater samples from those borings to 
find the lateral extent of the dissolved groundwater contamination, yes. 
Monitoring wells were not installed which are needed to get regular quarterly data 
from the dissolved contamination to determine what's historically going on with 
the plume, i.e., is it expanding, is it decreasing, what kind of effect are we having 
on it with the remedial system. That did not occur. 

Had the Department ever specifically require the groundwater monitoring wells be 
installed at the site? 

Yes, sir. That's required under 242, OVR 341-22-242. 

Did we, did the Department notify Staff Jennings in writing of the requirement to 
install groundwater monitoring wells and I'd like to make reference to the 
December 21, 1994 letter, last paragraph. Is there any indication that DEQ 
expected groundwater monitoring wells to be installed? 

Yes. My letter to Jeff Jennings in December of '94, December 21st, I had 
indicated specifically that the program requires an investigation to determine the 
full lateral and horizontal extent of the contamination as outlined in the Oregon 
Administrative Rule, OVR 341-22-242 and I also required the corrective action 
plan be outlined and I said in the last paragraph of this letter, please submit a post
schedule of events for making notation of the groundwater investigation including 
the installation of at least three monitoring wells, one upgrade and two downgrade 
by January 23, 1995. This work plan should include access and investigation of 
the adjacent property to the north, owned by the City of Portland Department of 
Parks and Recreation. 

To the best of your knowledge as of October or November of 1996, did Staff 
Jennings install the groundwater monitoring wells that you directed ought to 
include in their plan? 

As I indicated they put in the geo-probe borings which were temporary 
monitoring wells and they were removed subsequent within 24 hours of the 
monitoring installed that. 
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Based upon your expectation of what the Staff, of what you expected Staff 
Jennings to do by the rainy season of 1996, did you issue any notice of 
noncompliance? 

Yes, sir. I did. 

Do you recognize this document? 

Yes, sir. I do. 

And what is it? 

It's a notice of noncompliance that I issued to Staff Jennings on November 7, 
1996. 

Was this document made at or near the date shown? 

Yes, sir. It was. 

Was this document prepared and kept in the regular course of business ofDEQ? 

Yes, sir. 

Does this appear to be a true and correct copy of the original document? 

Yes, sir. It does. 

Do you recall in fact preparing this document? 

I do in fact recall it. 

I move to admit the document, if there's no objection. 

No objection. 

It is admitted as Exhibit 19. 

Would you please describe the contents of the notice of noncompliance and the 
purpose for which it was prepared. 

The notice of noncompliance is issued to a responsible party when Department 
rules have not been met or violations of those rules have occurred. The purpose 
of this letter was to inform Jeff Jennings and Staff Jennings Inc. that in fact the 
Department cited them for violations of Department rules for those 
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expectations that we discussed in '95. I cited the following violations. Do you 
want me to ? 

Please. 

The first violation was failure to comply with ORS, that's Oregon Revised 
Statute, 466.645 which requires any person liable for a spill or a release of oil or a 
threatened spill or release under ORS 466.640 still shall immediately clean up the 
spill or release, any person liable for the spill or release or the threatened spill or 
release shall immediately initiate clean up. Whether or not the Department has 
directed the clean up, the Department may require the responsible person to 
undertake such investigation, monitoring, surveys, testing and other information 
gathering as the Department considers necessary. 

Violation two: Violation of ORS 468E.025(1)(a) which prohibits a person from 
causing pollution of any waters of the State or placing or causing to be placed any 
waste in the location where such waste will likely to escape or to be carried into 
the waters of the state by any means. 

Violation three: Violation ofNPDES, for your clarification that's National 
Pollution Discharge Elimination System, it's a federal permit. A general permit, 
Permit No. 1500A, (a) schedule A number 1, (b) schedule B both minimum 
monitoring and recording procedures, (c) section A standard conditions number 3, 
( d) section B standard conditions number 1, and ( e) section C standard conditions 
number 5. Although a release was documented in 1988, a National Pollution 
Discharge Elimination System, NPDES, was not sought until May 20, 1994. The 
NPDES permit has never been used or complied with. 

Violation 4: Failure to initiate and complete the investigation for a cleanup of a 
release from an underground storage tank including failure to install monitoring 
levels as required by OAR 340.122.242(l)(a) and developed 
______ action plan as required by filling out a 340.122.250(1). 

Mr. Silverman, why did you issue a notice of noncompliance to Staff Jennings? 

The reason I issued a notice of noncompliance was the lack of progress that was 
being made to actually remediate the discharge and the contamination that 
occurred in 1998, excuse me, 1988, and which I then picked up as Project 
Manager in '94, directed activity to be taken in '95, due to delays through off-site 
access issues, an extension was made to '96, and delineation of the plumage 
progressed in '96 with no remedial system or full delineation through monitoring 
wells was established at that point. 
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In your opinion and issue of this NON had you given Staff Jennings a reasonable 
and fair opportunity to perform the work that you required? 

I object, that calls for an improper opinion as well. 

Objection noted for the record. Go ahead and answer the question. 

I'm sorry would you repeat the question? 

The question is in your opinion did you believe that Staff Jennings had a 
reasonable period of time from your visit in 1995 until approximately the same 
time next year in 1996 to complete the work that you requested in 1995? 

Yes, sir. 

In your opinion did Staff Jennings have a reasonable period of time to complete 
this work since the initial release in 1988? 

Oh, yes, definitely. 

Did that factor into your decision to refer the action for enforcement? 

Yes, it did. 

Was it a requirement that the Department specifically notify Staff Jennings that 
they needed to perform clean up and abatement of petroleum contamination? 

No, the responsibility lies with the responsible entity under the Oregon statutes. 
They are required as a permitee to be in full compliance with the underground 
storage tank rules which include the full delineation and investigation of the 
release of the plumes. 

Based upon your full review and your full knowledge of all the records available 
in this case, did you form an opinion as to whether, did you form an opinion or do 
you have an opinion now as to whether Staff Jennings reasonably knew that 
significant petroleum contamination existed in the groundwater and soils adjacent 
to the Willamette River? 

Yes, I have that opinion. 

And did the reports and documents submitted to Staff Jennings based upon those, 
could they reasonably have concluded that there was an ongoing discharge of 
petroleum contamination of dissolved petroleum hydrocarbons to the river? 
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That was documented by the consultants, yes. 

Following the notice of noncompliance, did the Department issue any formal 
enforcement? 

Yes, we did. 

Request about a thirty second delay, to get an extra copy for view purposes. 
Thank you. This is already part of the record, I believe. This is, Mr. Silverman, 
do you recognize this document? 

Yes, sir. 

And what is this? 

This a Notice of Civil Penalties, enforcement process _______ , Notice of 
Noncompliance ______ _ 

To the best of your knowledge, is this a true and correct copy of the original 
action? 

Yes, sir. 

And is this kept in the regular course of business of the DEQ? 

Yes, it is. 

Move to, actually, I don't need a move to admit it since I believe it is already part 
of the record. 

Mr. Silverman, could you please ... 

Yes, I believe so. Could you please refer to the Notice of Assessment of Civil 
Penalty, page one, that includes violations? 

-------. All right. 

Mr. Silverman, in looking at violation 1 which states the respondent caused 
pollution of waters of the state, is this consistent with your referral due to Notice 
of Noncompliance? 
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Yes, sir. It is. 

And do you agree with the conclusions in this violation? 

Yes, I do. 

Okay, in looking at violation 2, is this consistent with the violations cited in the 
Notice of Noncompliance? 

Yes, sir. 

And could you please specify on violation 2, why this violation was issued? 

The underground storage tank rules requires that monitoring wells are installed so 
that we can define the extent of the contamination and monitor after the plume has 
been defined. The point of the monitoring wells is that we can gather historical 
information about the extent of the contamination and its migration. Is the plume 
expanding, is it retracting, are we seeing discharge in this case going to the river? 
So we need information that we can continuously refer to at a specific point in 
physical point so that we can gather data. The information that we had at this 
point is that geo-probe borings that had defined the lateral extent of contamination 
on a one-time basis. So we had, if you will, a one-time picture of the extent of the 
contamination that defined the extent of the problem. But as 
you could see from the earlier reports from Gold & Associates the plume was 
limited to just directly downgrade from the underground storage tank in 1988 and 
as further work in '96 indicates the extent of the contamination 
had migrated off-site about 160 feet. So that's the reason for installing 
monitoring wells. So we got a handle on watching those plumes over time. 

And did Staff Jennings meet that requirement? 

No, sir. They did not. 

I would like to refer to Exhibit 1 which is attached to this document. 

Yes, sir. 

This is a civil penalty matrix, is that correct? 

Yes, sir. It is. 

And what was, what violation was the civil penalty issu~d for in this case? 
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Violation causing pollution into the waters of the state. 

And what was the total amount of the civil penalty assessed in this action? Which 
might be on the second page. 

Total came to $8,400. 

Okay, Mr. Silverman, I'd like to go through a couple of points here to establish 
the Department's case. 

Yes sir. 

Ah, in looking at the BP, which is the base penalty ... 

Um hum. 

section on there. This indicates that pursuant to Oregon Administrative Rule 
34012042(2) that a base penalty is doubled $6,000 because respondent caused the 
spill of oil due to a negligent act. Mr. Silverman are you aware how the 
Department defines oil in 340108002? Refresh your memory I'd like to .... 

Ah, I believe it's defined in the Oregon Revised Statutes ORSs with the __ _ 
West program. 

Okay, do you ever ... 

Yeah, here it is. 

To refresh your memory could you please read what the definition of what it 
includes? 

Ah, under definitions of 34180002 it's subsection 11 oil in parentheses includes 
gasoline, crude oil, fuel oil, oil, lubricating oil, sludge, oil refuge and 
any other petroleum related products, product. 

Is the petroleum contamination that the Department asserts discharged into the 
river oil under this definition? 

Yes sir. 

Okay. The Department also asserts that this action occurred due to negligence. 
Are you aware how the Department defines negligence in this action? 

Without reference, no. 
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Okay. I have in front of you Oregon Administrative Rule Division 12, which is 
what is cited here. Could you please read the definition of negligence. 

Yes. OAR 340 12-12-028, subsection 11 "negligence'', "negligent" means 
___ take reasonable care to avoid a foreseeable risk of committing an act or 
omission constituting a violation. 

Okay, Mr. Silverman, the civil penalty action is based on essentially allowing 
petroleum to discharge into the waters of the state, is that correct? 

Yes, that's correct. 

And based upon your opinion, based upon your review of this case and as the 
party who ultimately referred the case for enforcement, do you have an opinion as 
to whether Staff Jennings took reasonable care between release of 1988 to the 
time that this action was issued as to whether they took reasonable care to 
remediate or abate that discharge pollution? 

Same objection as stated before. 

Objection noted for the record. Go ahead and answer the question. 

My opinion is that no, they didn't take appropriate action from the time 

And did they take reasonable care? 

I believe they did not. 

Okay, do you have an opinion as to whether this was a foreseeable risk, i.e., 
whether discharging petroleum into the river was a foreseeable risk based upon 
the data available. 

Yes, I believe it was foreseeable based upon the information provided by Golden 
Associates report in 1989 and indicated in the legal system 

Negligence in that definition under the Department's rules includes acts or 
omissions. Do you have an opinion, do you have an opinion as to whether or not 
there was an act or omission in this case that warranted this penalty? 

Objections passed and answered. 
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I'm specifically looking to determine if there is an act or an omission just to 
establish all criteria for negligence, I don't believe I've asked that question. 

Okay, object overruled, go ahead and answer the question. 

Yes, I believe an omission occurred. 

And what was that omission? 

The failure to take a timely action to debate the discharge of the dissolved 
constituents to the Willamette River and in a timely 
manner. 

Okay, but specifically for this civil penalty is that latter issue relevant to this 
penalty? 

Ah no, not for the discharge of the contaminants 
~~~~~~~~~-

Okay. Um, in looking at the 0 factor for currents ... 

Okay. 

Um, what is the, the Department asserts that the violation was repeated for many 
days, is this an accurate assessment based on the facts? 

Yes sir. 

And can you briefly explain why? 

Ah, yes. A document release was reported to the Department in October of98'. 
A continuation of the discharge has occurred since that date and it's still actually 
occurring today even though a remedial system's been installed, there's dissolved 
constituents down at the ... 

I object, that's not relevant. 

Ah, it's a tractor that went into the calculation of the civil penalty. I believe that's 
significantly relevant. 
Objection overruled. 

Please answer the question again. The question was based upon all the data 
available did this violation occur on more than one day? 
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Yes, the, the report ofrelease occurred in October of 1998 and based on dissolved 
constituents present in those latest sampling results there is a continuing discharge 
of dissolved constituents to the Willamette River. 

Okay, Mr. Silverman I don't see any assessment of economic benefit in this case, 
can you explain why that is? 

Yes sir. Ah, I made an economic benefits calculation as to what the expenses that 
Staff Jennings did not occur due to the failure to investigate from 1998 through 
the time of the civil penalty of 96'. The economic benefit was for sampling of 
monitoring wells that didn't occur. It was for installation of the monitoring wells 
that would be required to find the extent of the problem and the basic calculation 
on a reasonable maintenance clause to maintain an operating system for treatment 
of the dissolved contamination. The reason that the economic 
benefit was, ah, not included in the civil penalty was an internal discussion within 
the Department. We determined that it would be more prudent and appropriate 
that the expenses or the economic benefit be spent by Staff Jennings for the actual 
remediation needed and delineation of the extent of the problem at the facility and 
that would be more prudent expenditures so we did not ask for economic benefit 
calculations although I had quite a few of the processes actually developing that 
for the civil penalty. 

And what do you recall what figure you derived at? 

I believe it was something in the neighborhood of $55,800. 

Okay, thank you, no further questions. 

Ah, Mr. Silverman would you agree that the flow of contaminants to the property 
north of the Staff Jennings lot is a valid concern? 

Yes sir, I would. 

Okay. And, ah, 
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And go ahead with your second question. 

All right. Would you go so far as to say that the 40 I of the northern lot is 
intimately intertwined with the contamination on the Staff Jennings property. 
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Yes, I would. 

Would you agree that any off-site pollution is a legitimate concern. 

Yes, sir, I would. 

Now, in the April 5, 1994 letter that Mr. Rich showed you earlier, do you still 
have that available ? Would you agree that the focus on that letter is 
on a corrective action plan? 

At this point in time, yes, that's exactly what the letter is focused on. We have 
information from Golder & Associates in 1990 indicating ______ _ 
contamination of what I call the beach, the bank of the Willamette River. 

Well I'm not asking you about Golder & Associates, I'm asking you what the 
focus of the April 94' is on corrective action plan. 

Yes it's on, delineating the lateral study-----------~ 
contamination 

-------~ 

Okay, and then in the letter that Jeff Jennings wrote to you dated May 27, 1994, 
he indicated that work would start after October 15, 1994, correct? 

Yes sir, he did. 

And, in fact, work was done in October 1994, correct? 

Yes sir, ah, yes, we're ..... 

And that was the removal of the underground storage tank? 

Yes sir. 

Correct. Do you remember how many tons of dirt was hauled out of the property 
during that project? 

Ah, it was estimated 100 cubic yards and I believe it was 133 tons. 

Okay. 

as I recall. 
----------~ 

Now, referring to your November 1995 report, Mr. Rich highlighted certain 
portions of the report, but not others. I want you to look on the second page, the 
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second sentence and that reads, does it not, I indicated we needed more 
information on the extent of both soil and ground contamination before we could 
determine what approach should be taken. Did I read that correction? 

Yes it was correct. 

And, ah, by December of 1995, ah, the Staff Jennings representatives had 
obtained a permit from the city in order to enter the City of Portland property 
north of the, of the site, correct? 

Yes sir. 

Okay, so an investigation began in December of 1995 on the City of Portland 
property? 

Ah, December 20th not to believe, yes. ----

Of 1995. 

95; yes sir. 

And the application for that permit was one year earlier, correct? 

Ah, I wasn't included on the specifics of the permit and I actually never saw the 
actual permit issued by the city, I was involved in obtaining access to that 
property and the difficulties of getting the city to allow access to that property was 
extensive I acknowledge that and I was involved in the process to obtain, I don't 
know when the actual permit was signed, I've never seen it. 

Okay. And in your December 1994 report, which was referred to earlier, here 
again, ah, discussing a corrective action plan. 

Yes sir. 

Okay. Now, one thing that, ah, wasn't mentioned during the questioning of you 
by Mr. Rich, there was another offsite concern in addition to the City of Portland 
property, correct? 

There was a concern raised by Jeff Jennings and Dale ____ , yes sir. 

Okay, and that concern was ... 

That there was a suspicion in the Palmer gas station located on the property 
immediately north of the Staff Jennings' property up by Macadam Avenue. 
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North or west? 

Both. 

Northwest? 

Well, it's, it's the, it's the property, it's immediately, it's, it's up ... 

It's more west than north? 

Yes, it's up by the new Macadam, there's some property about 200 yards away 
and it's, the location of the station is probably 75 to 100 feet further north of the 
Staff Jennings' property line. 

Okay, and, ha, Statt Jennings and its representatives notified you of their 
discovery? 

Yes sir. 

Okay, and, ah, the discovery was that there may have been a service station 
located up gratings that may have been the source of contamination in that area. 

That was the ______ presented to me, yes sir. 

Okay, and, ah, that is significant information isn't it? 

Yes sir, it source of contamination release that has ------ -----
occurred in this area. 

Okay. And in order to form a corrective action plan that's the type of data that 
you would want to know about? 

__________ ,,yes ifthere was an additional contribution to the 
pooling, yes I would want to know about that information. 

Okay, and, ah, in fact the Oregon DEQUSD Cleanup Manual provides that a 
corrective action plan should not be submitted until it has been determined that 
the full magnitude and extent of contamination, ah, has been determined both on 
and off-site? 

Yeah, ah, administrative rules for the corporate action plan 
340123250 say that, yes, the department also encourages people to take initial 
abatement actions prior to the approval of a corporate action plan which can 

-64-



1 
2 
3 
4 Male 
5 
6 Male 2 
7 
8 Male 
9 

10 Male 2 
11 
12 Male 
13 
14 
15 
16 Male 2 
17 
18 Male 
19 
20 
21 
22 

Male 2 

23 Male 
24 
25 
26 Male 2 
27 
28 
29 Male 
30 
31 Male 2 
32 
33 
34 Male 
35 
36 
37 Male 2 
38 
39 
40 
41 
42 Male 
43 

include treatment of the contaminate source area without full delineation of the 
problem. 

And that's a requirement though or it's not a require though ... 

Well, that's strong encouraged. 

Does it say strong encouraged or does it say encouraged? 

It's encouraged, I don't know why _____ _ 

With that, however, is the provision in the clean-up manual which also states that 
any pre __ action that plaintiff submitted without first determining the full 
extent of the contamination will be considered incomplete. 

That's correct. 

Did you have discussions with Jeff Jennings or with Dale Harr about digging a 
trench which might have some remedial effect on the Staff Jennings site? 

We were discussing a in '95 when we were ---- ---

Right. And did they tell you at that time or at any other time that that was not 
practical? 

Yes sir, they did. They based that information on the sites boulders ----
that are present at the facility. 

That was, go ahead. 

Those boulders are extensive in size, I'd say they range from probably 4-6 feet in 
diameter, and in fact investigations ___ _ 

So that was a reasonable position that they were taking, wasn't it? A reasonable 
statement that didn't entrench with the impractical? 

Yeab, again based on relative punctuations that's questionable, I mean they 
couldn't put in as issues; it would be under water for significant period 
of the seasons so we'd have to , so yeah, in a practical sense, there is 
a technical problem with ______ _ 

And wells, both monitoring wells and recovery wells were installed in May, 1997. 
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There was two recovery wells and one monitoring well installed on site on the 
Staff Jennings property in '97 or so, I believe it was ------

That concludes. 

Mr. Silverman, were you ever presented with any data of the fact confirm an off
site release of petroleum on what is referred to as the Rudolph property? 

The suspected service station _______ adjacent property? 

Yes. 

Dale Harr conducted a magna tomiter survey of that property has indicated some 
subsurface and anomalies i.e., that there was metal in the subsurface did not 
obtain or was not granted a permit from either or City of Portland parks 
and recreation to install investigative gather together on the actual 
release from that facility so why on the suspected release from the 
suspected gas station. 

So Mr. Silverman, is it fair to say that this was a supposition based on the 
presence of, the potential presence of metal in the soil? 

The supposition was made before there was a magna tomiter analysis of the, Staff 
Jennings was looking for additional off-site source so the contamination that was 
found by the partner property north of their facility and the magna 
tomiter information was just added more data to that supposition. 

Mr. Silverman, are you aware of data that Staff Jennings did collect regarding 
contamination on the property immediately down gradient of the ODOT property? 
In other words, did Staff Jennings take any samples on the City of Portland 
property that was down gradient from the Odot property? 

Yes, the geoplot line, yes. 

And is this, do you recognize this document? 

Right, yes I do. 

And what is that document? 

This is from the middle sine investigations called investigations, 
City of Portland Park and Recreation Undeveloped Property dated May 7, 1996. 
Preparer, Mr. Jeff Jones, federal inspection. 

-66-



1 
2 

Male 

3 Silverman 
4 
5 Male 
6 
7 Silverman 
8 
9 Male 

10 
11 
12 Silverman 
13 
14 Male 
15 
16 Male 
17 
18 Female 
19 
20 Male 
21 
22 
23 
24 Silverman 
25 
26 
27 
28 
29 Male 
30 
31 
32 Silverman 
33 
34 Male 
35 
36 
3 7 Silverman 
38 
39 Male 
40 
41 
42 Silverman 
43 
44 

_-; ..,,,., : 

Okay, was this document made on or about the date shown? 

Yes, sir, it was, and we received it on the 9th of May ----

Is this document _____ the regular course of business ____ ? 

Yes sir, it __ _ 

To the best of your knowledge, is this a true and correct copy of the original 
document? 

Yes, sir, I believe it is. 

Okay I move to admit the 1996 report if there's no objection? 

No objection. 

It is admitted as Exhibit 20. 

Now, Mr. Silverman does this report that you have in front of you indicate any 
contamination on the off-site property which we'll call the City of Portland 
property north of the Staff Jennings facility? 

Yeah, the reports on install the prior 6 geopro install on the park's 
land are also indicated on this site's and was contamination, this report 
then in May of '96 is the follow-up delineation of the extent of the result in which 
1s and those points which were cleaned. 

Okay. Do you have knowledge generally of what contamination that was 
discovered on the site including work? 

Yes, sir. 

Okay, using the map that I have up there, first of all, is that a fair and accurate 
representation of the City of Portland property? 

Yes sir, that's a copy of this ____ _ 

Okay, could you describe what was documented in the contamination glue that's 
shown by the blurb on that site? 

Yes, sir. To the extent the contamination is basically described is basically the 
same up to and through points PR 6 to the north, the Staff Jennings facility, points 
7 and 8 have little of what's called poly carbons and P AH' s. 
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We call them long-change hydrocarbons and they're basically associated with 
diesel fuel but sometimes you do find them with gasoline and the definition of 
these basically points 7 and 8 have dissolved the total constituents 
_____ below the maximum for the clean-up, so we call that basically the 
____ based on that, but there is overall constituents on the petroleum in 
those conforms. 

Okay. Did the data that you received regarding these borings, was that consistent 
with the migration of petroleum from the known release on Staff Jennings 
property? 

Yes, it is. 

In fact, was there not evidence of diesel release that had not been reported to the 
department on the Staff Jennings property? 

I suspect based on the BPA score 14.1 modified how long the 
results of the discussed earlier and based on the presence of PAH constituents in 
the groundwater off-site. 

Is it reasonable to assume that data of the migrating petroleum contamination 
there is a combination of the 1988 release and the subsequently ---

documented diesel contamination from the Staff Jennings property? 

In my opinion, yes there is. 

Okay. 

The documentation indicates that the plume spread out since the initial report is 
over 90 specify again in this report. 

Could you please point on that map where the Odot property with the magna 
tomiter was. 

The portion of the property is about here, up by Macadam of an entry coming 
down the Staff Jennings property above the train tracks ___ _ 

Okay. Could Staff Jennings have determined whether or not there were sources of 
contamination from an upgrading of source while still remaining on the City of 
Portland property? 

Yes, sir. 

And could you explain how that might have happened? 
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You got contamination down at the railroad portion of the, on the bank of, this is 
above the bank, this is up on the plateau, about 15 feed on the river. You've got 
this all constituents, gasoline decreasing in concentration as you move in more 

----which groundwater. Based on this constituent 
contaminations that they were looking for is sources of contamination by leading 
downhill from the up gradient source in the last few along here 

----or to show who was, in fact, migration constituents 
coming from an outside source. 

So is it your testimony that, let me ask this, in your opinion did Staff Jennings 
have a reasonable time frame, an opportunity if they wanted to determine ifthere 
were up-gradient sources to install those wells between 1995 and 1996? 

Same objection as before. 

Added for the record. Please answer the question. 

Staff Jennings did not obtain a permit for park and recreations land where 
the service station is located as could not be installed without the portion 
of the property if they were granted permission to install geotechnical 
investigatory lines on the lower portion of the parks and recreation plan and yes, 
it's my opinion that they in fact install the wells downtown. 

Okay. Thank you. And you testified that petroleum decreases from 
approximately the border of the Willamette, the Staff Jennings property as it 
moves downstream, is that correct? 

Yes, the concentration in dissolved constituents in the site 
investigation are indicative of dissolved polluting and spreading It's 
about 160 feet long from the Staff Jennings property, probably about 180 feet 
from the source of and the contamination decreases in concentration 
as you move away from the Staff Jennings property. 

And is that a typical way for hydrocarbon contamination to react, in other words, 
moving from a higher to a lower concentration? 

Yes, sir, it is. That's the typical driving caused by a line constituents 
dissolving the contamination in the remaining contact with the ____ _ 

Okay. Thank you. Regarding an interceptor trench, you were asked if you 
believed whether or not this was practical. Were there any other options for 
remediating a contaminated soil, other than a trench? 
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Ah, yes. 

Were these options discussed between you and Staff Jennings? 

Yes. 

Based upon the reports going back to 1989 and 1990, were these options 
discussed with Staff Jennings by its previous consultant? 

Yes, Golden Associates did recommend that sparks plugs down the beach to 
address the in 1990 and deal with the dissolved constituent, might 
bring down from the source is there a tank release at that point in time. 

Has Staff Jennings actually installed, subsequent to this enforcement notice of 
assessment of simple penalty, a recovery system? 

Yes, they have. An off-site system. 

And what kind of recovery system is it? 

We have a puppet tree system, which entails groundwater is removed from the 
recovery wells, there's two of them on-site and in the association with the source 
area of contamination around the 10,000 gallon tank and that water is pumped to 
what we call an air-stripping tower, which basically drives the water from the top 
ofthis system down to the bottom, and the air is driven in the opposite direction, 
and in this process strips or removes dissolved hydrocarbon constituents into the 
air and that's a form of treatment and the water is then discharged on the 
permanent to the river, the Willamette River. But which is again, this control 
mechanism is permanent as far as what concentrations can be discharged into the 
nver. 

Okay. Is the system that they actually installed, is it limited to just the Staff 
Jennings property, or could it be expanded ifthe extent of the remediation was 
deemed to be appropriate and necessary? 

This system was designed specifically with the anticipation of expanding the 
system to the north for groundwater treatment. Yes, the system is scaleable, so 
that it can be used for treating more groundwater. 

Is this a novel technology, just available in 1997? 

Yes, sir. 

Was this technology in this approach available in 1995? 

-70-



1 
2 Silverman 
3 
4 Male 
5 
6 Silverman 
7 
8 Male 
9 

10 
11 
12 Male 
13 
14 
15 Male 
16 
17 
18 Female 
19 
20 Male 
21 
22 
23 
24 Silverman 
25 
26 
27 
28 
29 
30 Male 
31 
32 
33 
34 

Silverman 

35 Male 
36 
37 
38 
39 Silverman 
40 
41 
42 Male 
43 
44 Male 

Yes, sir. 

Was this approach and technology available in 1988 after the initial release? 

Yes, sir. 

So, Mr. Silverman, could Staff Jennings have installed a remedial system to start 
abatement of a known release and continued to define the lateral extent of 
contamination? 

I object, that's not relevant, the issue isn't whether the system in place was 
feasible or not. 

I believe that goes to the reasonableness and failure to take due care, which is a 
factor in this violation. 

Okay, objection overruled. 

Mr. Silverman, just to clarify, Mr. Jones made reference to corrective action plan 
OAR32122250, uhm, I_'ve somewhat highlighted a section there, could you please 
read that? 

Subsection 6 of the corrective action plan for administrative rule 341.215, says, 
subsection 6 use a responsible person may in the interest of 
minimizing environmental contamination and promoting more effective cleanup 
begin cleanup of soil and groundwater before the corrective action plan is 
approved provided that they, do you want me to go ... 

No, that, that's sufficient. Uhm, so is it correct to say that a corrective action plan 
must be completed before remediation or cleanup can happen? 

No. That's not required. 

So does this rule indicate that it's certainly an option for a party with a known 
release to take action to remediate that and there's nothing that 
statute or any other rule that prohibits that, is that correct? 

That's correct. The department encourages taking prompt action to minimize the 
extent of contamination caused by a release of petroleum, yes. 

Okay. Nothing further. 

But it's not a requirement. 
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No, sir, it's not a requirement. 

Okay. Uhm, did you know that in September of 1996, uh, DMI notified Staff 
Jennings that it needed to identify the offsite source of the contamination to the 
west? 

Uhm, I believe I have it on, I can't specifically speak to ________ _ 
refresh my memory. 

Did you receive a copy of the, of the _____ October 28, 1996, report to 
Staff Jenning? Have you looked at that? 

Yes, I believe I have. 

Okay. And, uh, do you remember this portion of the letter, it is our opinion that 
this potential source of contamination be delineated prior to completing the 
corrective action plan since the contaminant plume appears to extend further to 
the north than would be expected if the release occurs solely from the Staff 
Jennings USD system. 

That's Dale's conclusion, yes sir. 

Okay. That's all, thank you. 

Mr. Silverman, did you agree with that conclusion? 
< 

Uhm, I don't necessarily agree with that conclusion, no. 

Did you believe it was supported by sufficient data based upon your professional 
judgment? 

I don't know that there's a release from the suspect service station up above it, so 
I don't know that there's continning discharge from, from that source. I do know 
that there is a property and I do know that the 
concentration of the dissolved plume was indicative of plumes that I 
deal with remediating 
_________ the concentration was highest in the and 
decreases in the in this case following the 
__________________ north. 

Okay. You're an expert in your field, right? 

I believe I am, sir. 
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And, uh, Mr. 's an expert in his field, correct? -----

I believe he is. 

And, uh, experts can have, uh, reasonable differences, correct? 

Yes sir. 

And that's what you have with Mr. _____ , don't you, on that issue? 

In this particular instance, yes sir. 

Nothing further. 

Do you have anything else, Mr. ____ _ 

Nothing further. 

I notice it is noon. Do we want to take our lunch break now or at some later time? 

Whatever you prefer. 

The state does not have any more witnesses to, uh, put on at this time, so, uh, I 
certainly say this might be an appropriate time. 

I think I agree, so why don't we take a break. Plan to be back and ready to go at 
]; 15. 

Okay, this is a continuation of the Staff Jennings hearings we're back on record 
after a lunch recess. My notes indicate that just before we went to lunch Mr. Rich 
you indicated that you had completed your presentation of witnesses. Is that 
correct? 

That's correct. 

Who will you be calling as your first witness, Mr. Jones. 

Jeff Jennings. 

I'm going to ask you to stand. Do you solemnly swear or affirm that the 
testimony and statements that you're about to give in this matter will be the truth, 
the whole truth, and nothing but the truth. 
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Please be stated. to keep you voice up for purposes of the recording. 
For the record, state your name. 

Jeffrey Stafford Jennings. 

And spell your name, first, middle, and last. 

J-E-F-F-R-E-Y S-T-A-F-F-0-R-D J-E-N-N-I-N-G-S. 

Okay, go ahead with your questions, Mr. Jones. Just a reminder, I need to record 
you, so keep your voice up. 

Mr. Jennings, where do you work? 

Sta ff Jennings. 

What's your position there. 

President and General Manager. 

How long have you been the president? 

Uh, since, uh, about 1988. 

Okay. Did you take the business over from your father? 

Yes. 

What, generally, what's the nature of the Staff Jennings business? 

Marine retail sales, uh, family pleasure boats, parts and accessories and servicing 
for those that we sell. 

Okay. How long has the business been there? 

Since 1929. 

In the same location? 

Yes. 

Okay. And that's just north of the Sell wood Bridge. 
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Yes. On McAdams Avenue. 

Okay. Uhm, I want to ask you a series of questions about the history of the, uh, 
your contact with the Department of Environmental Quality, uhm, on this case. 
Uh, do you recall what year it was when you, uh, first got in touch with DEQ 
regarding a possible contamination, uh, release at the Staff Jennings site? 

It was in 1988. 

Okay. And what prompted the, uh, meeting between Staff Jennings and DEQ. 

Uh, an employee of ours, Jack Stiles, was on the dock in the morning and saw a 
little bit of a sheen on the water underneath the crane dock down at the south end 
of it and at that point put some booms in, came up, notified me of the contact 
DEQ, uh, and I believe the Coast Guard also, or entities ____ _ 
contacted. 

And was it you that contacted DEQ? 

I, I think initially Jack Stiles did. 

But, uh, within a short period of time you were in touch with representatives of 
DEQ? 

Yes. 

And do you remember who you spoke with? 

No, I don't. 

Uh, do you remember eventually speaking with a gentleman by the name of Loren 
Gardner. 

I do remember, uh, working with Loren, yes. 

Okay, he wasn't the first person you spoke with? 

I don't really recall. 

Okay. To the best of your memory, what were the initial discussions about with 
DEQ? 
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Well, the first item was, uh, which we had already gotten in the direction that was 
to find the problem which found very quickly was the elbow that was 
leaking at the top of the . And from that point on it was a matter of 
getting in touch with somebody to, uh, do some testing to find out what type of 
contamination, if any, there was. 

How did you find out that the leak was at this elbow? 

Uh, we hired or brought in some people that had done some work on the tanks. I 
want to say it's & Company, but I could be wrong, but they came in 
and, uh, ________ _ 

And then, uh, after your discussions with DEQ did your business contact Golder 
Associates? 

That's right. 

Did you, did your business get in touch with Golder Associates. 

Yes, I was referred to them by another employee, uhm, and the person's name was 
Mike Schlender with Golder. 

Okay. 

That was my ________ _ 

Okay. And, uh, what game plan was formed with Golder when you first met with 
them? 

Uhm, to do the soil samples, uhm, that were needed to determine the extent of the 
contamination. 

And to the best of your memory what did Golder do? 

Uh, they actually, I don't know if they actually did the work themselves or if they 
hired people to actually do the drilling, but they compiled the reports necessary 
that were required by DEQ to show the different, basically _______ _ 
handed out earlier. 

Okay. Uh, has it been some time since you've seen those reports? 

Uh, yes. 

Okay. 
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Quite a long time. 

And, uh, do you remember what Golder had, uh, recommended to Staff Jennings 
as an ongoing plan of action? 

Not until today. 

Okay. Uh, did these documents refresh your memory then? 

Yes. 

Okay, and what, after your memory's been refreshed, what do you recall the game 
plan being? 

Uh, there was talk about a trench which ifl remember correctly back then it was 
something that wasn't real feasible with our location, uh, and there was talk about 
moving soil, moving all the soil which because of the crane dock and some 
structures, uhm, that that wasn't feasible and there was talk about installing wells. 

Okay. And, uh, why wasn't, you say the trench really wasn't feasible because of 
the location, what do you mean by that? 

We're right on the Willamette River, the west bend, the west side of the 
Willamette River and, uh, the property slopes down to water and there's a crane 
dock which would be just east of the tank. You have the problem and the 
structure will being, I guess kind of go inland and, uh, 
there was concern that it would injure the structural integrity of that plus the river 
fluctuates, uh, quite a bit time of year. 

Okay. Uhm, how often do you recall in the years 1988, 89, and 90, uh, meeting 
with someone from Golder Associates? 

How often? 

Uhm hmm. 

Numerous times, I mean not on a weekly basis, but at first there was 
communication with them, you know, probably weekly but then as time would go 
by generated. 

And how often were you in touch with someone from DEQ during those years? 
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Uhm, initially there was communication, uhm, with them, uh, more by phone than 
by letter. Uh, kind of what we were doing and getting 
the information they need to see what the contamination was. 

And, uhm, did anyone from DEQ, uhm, give you instructions or tell you that 
certain requirements had to be met within a particular period of time? 

No. 

Uhm, then do you recall when it was that you last had, uh, a working, uh, 
relationship with Golder Associates? 

If I remember the correct date, after the reports generated, uhm, there 
was a either they had moved north or the person I was dealing moved 
north up to Seattle. 

Uhm hmm. 

And at that point the communication kind of tapered off. 

And uhm, at that point had you to the best of your memory had Staff Jennings 
been following the recommendations of Golder Associates? 

Yes. 

And do you recall what you were doing that was, uh, in, uh, in compliance with 
their recommendations? 

Well first getting the reports that were required, ____ _ 
required but asked by DEQ to determine, uhm, the level of contamination to do 
the reports that they needed _____________ _ 

Uhm hmm. 

Uhm, and then also we started working on a remediation plan and if I remember 
correctly there was, I was recommended to find somebody to install the system or 
a system and ifl remember correctly it was kind of a three phased approach. The 
concern was to find someone that was reputable to do the work, we had a bad 
experience with somebody marine drive property 
________ ripped us off. So they had given me some names of some 
people, uh, to get in touch with and so that was kind of the direction I was going. 

Okay. And it sound like, what, uh, year do you recall that being, approximately? 
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89, 90, somewhere in there. 

Okay. Is it fair to say that you had a lot more contact with Golder Associates than 
you did with DEQ? 

Yes. 

Okay. And did anybody from DEQ express any urgency towards, uh, taking 
remedial measures of any kind? 

No. 

Then after Golder Associates, uh, left the area, uh, what, uh, and you were looking 
for someone to, uh, to work with on the project, uh, what did you do? 

Well, uhm, I remember talking with and he was he was, he had come 
out to the site a few times, uhm, since we first met, and it was to my 
understanding that it wasn't a high priority, uhm, and so with, with that we said 
that right now you know, I can't basically it 
was my understanding it's not a high priority and went 
on. 

Okay. And what, give as much detail as you can, about what had been done there 
step, at the property, uhm, in terms of, uh, following up on any 
inspections that had been done and testing. 

Well had, you remember at some point where a, a, uh, boom had been put out? 

Right. 

Elaborate on that if you would. 

Well when, when Jack had first noticed the sheen on the water, and it wasn't a 
sheen that was 30 or 40 feet out in the river, and it was actually a dock that 
parallels the bank and it's, runs into the crane dock, it looked to be almost like a 
start of a sheen, it was coming from the shore between the rip rap and rocks that 
are under the crane dock. And he, we keep some booms down at the boat house 
because of the we have down there so at 
that point he immediately got the equipment that he felt was needed to contain 
that. How long they were down there, I don't recall, but they were down there for 
quite a while until, I think it was recommended that we keep them down there 
until the sheen no longer exists. 
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Uhm hmm. 

Uh, so that's _________ they were there for quite a while and they 
were periodically ----- ----------

Okay. And did, uh, anybody from DEQ indicate to you that that was, uhm, an 
inadequate, uh, system, and uh, did anybody from Golder indicate to you that 
more should be done? 

No, actually there was comment that they were appreciative that we had taken 
such quick action. 

Okay. All right, then after Golder leaves the area in touch with Loren Gardner 
and, uh, he indicates to you, uh, that this isn't a high priority item, what do you 
recall as the next significant event? 

I remember time of year it was a 
conversation, uhm, and then there was communication with various people who 
do that type of work which were not being 

contractors? -----

Right. And not being an engineer or even remotely familiar with this type of 
thing. It wasn't something that happened in a very short period of time along with 
business time and very frustrated really, uh, do too much 
in the direction of hiring anyone periodically and there's 
a timeframe that went by and then there was, uh, information about financial 
assistance that was becoming available, it wasn't actually available it was coming 
available. 

Uhm, hmm. And why was that, uh, attractive to you? 

Well from talking with Golder what I understand is the expense, well the expense 
that I incurred was endless, quite large, but also just the expense for remediation, 
uh, was going to run quite high in a seasonable business, uh, it ____ _ 

----- that we go in that direction. 

Okay. Do you know how much you paid Golder? 

I want to say close to 35,000. 

Okay. And did you, uhm, tell Loren Gardner that you were going to be seeking 
financial assistance through this available program? 
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Yes. 

Okay. And did he express any, uh, reservation _________ that? 

No. 

Uh, so what steps did you take next? 

Well, program was available there was a meeting that 
was downtown at 7:30, I remember going down there to a building downtown 
which when I got down there it was canceled. And that was meeting 
to be made aware that people who were dealing with the 
situation ---------

Uhm hmm. 

Uhm, to be aware of how to go after or how to go forward in getting this financial 
_______________ program. 

Uhm hmm. 

Uhm, I don't remember how, you know it might have been through Mike 
Schlender at Golder that I contacted him to find out how I would be able to get 
onto the program. Nevertheless I did somehow get a number and I called and it 
took me quite a while to even get the information that was needed to fill out 
_____ for the program. 

And, uh, did, uh, anyone indicate to you while that application was pending for 
financial assistance that Staff Jennings needed to do anything else in terms of 
remedial action at your property? 

No. 

Uhm, how much time do you recall went by until you heard that the financial 
assistance program would not be available to you? 

Oh, well there was quite a long time actually. Because my last conversation with 
Loren was that being on this program at this point let's wait until the program 
comes into effect at that time he wasn't aware it wasn't going to be in effect, but it 
was either I want to say it was Rich Rose that actually I spoke with, uhm, where 
he told me that it looks like this program was not, there was not funding available 
for it and it would be the timeframe 

-------~-------
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Uhm, does a year or a little over a year sound about right in terms of the, uh, 
waiting time until you heard. 

Then after you received work, uh, about the unavailability of the program, what 
happened next. 

Uh, that's when I believe that I started Dale done some 
other work for us properties, uhm, and at that time I think that's 
when I got a little involved with ________ _ 

Okay, you're talking about Dale ___ _ 

Dale -----

And, uh, he's with which company? 

Diminimus. 

All right. And does, can you recall about what time it was what year it was when 
you contacted Dale regarding this project? 

No, I think documentation _____ today _______ _ 
late December that, uh, I spoke with somebody ________ _ 

Okay. December of which year? 

1993. 

Okay. And discussion -----
generally with Dale regarding what should be done, if anything, out 

------------------property. 

Well, pretty much financial assistance program, which 
he was aware that the system, assuming he was aware that the whole program was 
not even available, and, uh, that I needed to, that this had become an issue now 
with DEQ no longer going to be on the program, they want me to 
move forth, and, uh, I think initially the program was that basically start all over 
again from square one to a degree of ---------

Okay. And during that application period had you, uhm, anybody expressed, uh, 
conveyed to you an urgency in doing something different than what you had 
already been doing? 
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No. 

Then to the best of your memory, what, uh, did Diminimus indicate to you were 
their recommendations as to what should be done? 

Uhm, they simply extent of the contamination, north or southeast or 
what in doing so, uhm, would 
be soil samples and groundwater samples to determine how far the contamination 
was. 

And was that done? 

Okay, what do you mean? 

Well, it's still not done yet, but if start 

Did they begin that process? 

Yes, they began the process. 

Okay. And, uh, do you recall in addition to the, uhm, the actual, uhm, testing and 
investigation what, uh, steps that Diminimus took to remove , uh, 
potential source of contamination at the site? 

Do you mean like soil or 

Well, did, in October of 1994, where underground storage tanks removed? 

Yes. After the new tanks were put in. 

Okay. And 

36 END OF SIDE 4 
37 
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Okay. This is tape three, side 5. 

And, uhm, around that period of time, uh, did Dale notify you that there may have 
been, uh, some flow of, uh, pollutant to the north of your property? 

Well, I can't remember exactly but _____ conversation that ____ _ 
contamination that could have , yes. ----- ---------~ 
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Okay. And what, uh, do you recall being done in light of the fact that there might 
have been some contamination on the city of Portland's property? 

Uh, well, we had, first he, _________ property and I was aware that 
we still had not _________ property _________ had to 
_________ to the property, so the next step 
_____ get permits. So we went and requested, in 
the summer of94, I guess, to request from the city of Portland to ____ _ 
permit to go onto the property be some contamination and we 
wanted to go over and do some soil sampling and determine the extent 
_________ after a period of time and a comedy of errors and 
communication with Dale and this person, and 

This person meaning the city of Portland? 

Yes. And, uh, _________ finally got a permit and were basically 
middle of the river soil ---------

samples and so we had to -------------- -----

--------- almost exactly 12 months to the date after there was 

-----permit to go onto the property. 

And, uh, were you working with, uh _____ Silverman of ____ _ 
during that time? 

Oh yes, they were instrumental in ________ _ 

Okay. And, uhm, did he or anyone from DEQ have any objection to you trying to 
obtain this permit through the city of Portland in order to, uh, get onto their 
property. 

Did he object to it? 

Yeah -----

No. In fact he went along with it and encouraged it. 

Yes. Okay. Uhm, then what do you recall based on your discussions with Rick 
and with as to why it was necessary to, uhm, determine, 
uh, whether or not there was contamination on the city property? 

Well my understanding was in all directions unless 
knowing that a corrective action plan be put together which was as I understand 
required by DEQ to make sure that implement , uhm, 
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and also knowing how far _________ talk the same language as 
they do, but just inadequate to do the job. 

And during this, uhm, time period of almost a year, were you trying to get a 
permit from the city of Portland, what is being done at the Staff Jennings site in 
terms of preventing, uh, any contamination from spreading towards the river? 
You mentioned removal of the underground storage tanks and putting in new 
ones. Anything else? 

Uh, well there was quite a bit of soil removed and hauled away. 

Okay. And during that period of time from what was called the fall of94 to the 
fall of 1995, uhm, did individuals from DEQ, uh, indicate to you that they were 
not satisfied with what Staff Jennings was doing? 

All right. Then you obtain the permit from the city of Portland and Diminimus 
then, uh, is able to, uh, inspect the property on the city of Portland's part, is that 
correct? 

Correct. It was, I believe, it wasn't a permit that was ________ _ 
very short window that we had _________ 30 day ____ _ 

Okay. All right. And then, uh, did Dale report back to you what his findings 
were? 

Uhm, they did some soil sampling and notified me that there was, you know, high 
levels of contamination. 

Okay. And what was the game plan at that point after you learned that? 

Well I believe right about that time everything got put on hold because 
_________ first part of February so everything was kind of on hold, 
permit expired, but we still had not determined, he was concerned because we still 
had not, I guess, where we had a ____ _ 

Uhm hmm. 

And he even told me that he was concerned, you know, not concerned with 
_________ I believe because of the timing of the year and the 
elements we were dealing with we weren't able to, and also the timeframe that the 
permit was good for, and there was also 
said that we need to or go out far enough to 
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no contamination which we weren't able to do until I believe later that spring 
when we were kind of, we were flooded out so we were kind of shut down for a 
while. 

How far does the flood waters go? 

Uh, this year, in 96 it was four feet ________ _ 

Okay, so that was actually in the Staff Jennings show room and into the offices. 

Show room, service yards, back lot. 

When did the river water subside enough to where you were able to do business. 

Uh, we, well we didn't open again until, uhm, Memorial Day, May of96. 

And, uh, what do you recall happening in terms of your work with the Department 
of Environmental Quality at that point. 

Well at that point I believe that we went out to, we got another permit from the 
city which was, uh, done a lot quicker and, uh, did more soil samplings. Uhm, 
and they were getting concerned that it was so far north they didn't quite 
understand how that could be so far away and still getting fixed. And then it came 
to our attention, actually through a picture in the showroom, that there used to be 
a gas station right above the dealership. 

Uhm hmm. 

And so with that in mind, uh, we thought well maybe there could be a 
contributing source and so we tried to do other soil samples, uhm, I guess you 
could say up-gradient to the west to the west of the shore done, uh, 
was pretty silty, but everywhere else between the shore and the silt ____ _ 
pretty ______________________ _ 

All right. And during the spring and summer of 96, did you receive any hint that 
what you were doing was not enough? 

Okay. When do you recall being first notified that determining the extent of 
contamination on off-site properties, uh, pursuant to a corrective action plan, was, 
uh insufficient, that you needed to do more? 
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November 96? 

96, yes. 

Okay. All right. Now, after you received the notice of non-compliance, what did 
you and Dale Hard talk about? 

He told me this is pretty serious, first thing. And, uhm, and so I guess at that 
time, uhm, personally and, uhm, the decision was made 
to get the wells put in, I think there was some communication with DEQ that 
made the assumption that yes there is some of the contamination to the north of us 
is your responsibility, we've gone this far, what we'll do at this point and we feel 
strongly, very strongly there is some tanks above us, or west, up-gradient. At this 
point we'll put in the wells, we'll put in a system and this is going to be adequate 
to take care of all this and then we will go in the direction to see if there are some 
other sources and if so, we'll worry about that then. 

Okay. And how soon were you, uh, able to, uh, put in the, uh, the wells which 
were, that DEQ had, uh, suggested? Do you remember how soon? 

I don't remember, I don't non-compliance ____ _ 
which because of the time of year I don't think we were able to do it ____ _ 
January of 97 the water was at the showroom again, not in, but it was six inches of 
commgm. 

Uhm hmm. 
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The problem that we had this time of year sometimes, we have lots of years where 
our service entrance is lower than the showroom so you can't get to our back lot if 
the river comes up. So there's no way of getting equipment or vehicles or even 
boats off the back lot. So I believe, anyway the water was high this last January 
so we were pretty restricted from doing anything I want to say probably the · 
spnng. 

----- up the first time the earliest opportunity for that to be done, right? 

Uh, during some testimony by witnesses with the DEQ they mentioned the diesel 
leak. Do you remember that, uh, issue coming up throughout your years of 
discussion with DEQ representatives? 

No. 

Have you, uhm, had a chance to look at the findings and determinations, uhm, that 
have been submitted by DEQ and specifically their formula for, uh, calculating a 
penalty? 

Yes. 

And under base penalty they have, uhm, argued that the base penalty should be 
doubled because the cause, uh, was through a negligent act. Do you believe that 
Staff Jennings acted negligently at any time? 

No. 

No thing further. 

Mr. Rich. 

Mr. Jennings, you stated that in 1988 you were the president of Staff Jennings, 
Inc. 

Well I may have been president, I was general manager. 

You basically run the show, managing the facility. 

Right. 

Did this put you in a position of essentially _________ the person at 
Staff Jennings related to the 1988 ________ _ 
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Oh yes. 

Okay. Uhm, you hired Golder Associates, you stated, uhm, do you recall 
receiving any reports relating to the 1988 release and subsequent investigation 
from Golder Associates. 

Yes. 

To refresh your memory, were these reports look like copies of those reports that 
you received? 

Yes. 

As the general manager of the facility, is it likely that you read those reports? 

I, well, yes back then I did. Uhm, I read what I could understand. Some of the 
stuff, some of these reports are a little over my head. 

Okay. Uhm, you stated earlier that DEQ never really directed you to do anything 
specific. Do you recall if your own consultants ever directed you to do anything 
specific to remediate the contamination of the groundwater and the soil? 

Well based on the reports there is some recommendations that they had in there, 
yes. 

Okay. And I think we had some testimony on page 2 there is in fact 
a specific recommendation looking at the number of examples, look 
at the number of options to install the vapor extraction system or recovery system 
to clean up the soil and groundwater, is that correct? 

Uhm hmm. 

In fact, doesn't it also say that the purpose of this, ________ _ 
choosing, the purpose of these options is to prevent further fuel migration to the 
river system, is that correct? 

On, ifDEQ didn't, uh, you don't feel DEQ directed you, uhm, in 1990 when 
Golder made its recommendations, do you recall why you didn't follow up on 
them? 

Uhm, the recommendations as far as ----- ----------
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Yes, as far as actually installing a remedial system. 

Well, ifI remember correctly after getting this from them, uhm, that the 
recommendation was for me to find a contractor to go forth and wish them, I 
believe and DEQ, put together this system and have 
them install it and that's when I was kind of going through the process of trying to 
find somebody to do this work. 

Okay. Very good. So it's fair to say that you knew in 1990 at least from your 
own consultant that a remediation system was necessary to abate further 
discharges to the Willamette River. 

_____ based on the recommendation, correct. 

Uhm, you said that it took you some time and that there was a sort of a frustrated 
period in finding a consultant. Uhm, how long after you received this report did 
that period of time ? 

Between this time here and or during this time after, the time after I received this 
and the time that I was working on talking with different people and I would have 
to say it wasn't like on a daily basis, uhm, is when it was my understanding that it 
was not a high priority with DEQ and so that's why I guess at that 
point I didn't escalate my efforts. 

When Golder, uh, excuse me, I think it was actually when your consultant SRH 
made sure that there were booms and pads in to try and soak up that sheen, did 
they indicate to you at the time that that was sufficient to actually clean up 
contaminated soil and groundwater? 

No. 

Did Golder Associates ever indicate that that was going to clean up soil and 
groundwater contamination at the site? 

You stated that 'there was a period of approximately a year that you have applied 
for financial assistance and then subsequently discovered that it wasn't going to 
be available. Which year was that, approximately? 

I think the system or program was available in 91. And it took me quite a long 
time to even get, I guess, the application you call it, which I believe was actually 
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applied for in August of 92. And it wasn't until 93 or so when I talked with Rich 
, I'm not sure of the date. -----

Okay. Do you know when you first became aware of the existence of a potential 
financial assistance program? 

IfI remember correctly the program was to start in October or so in 91 and I was 
made aware the program was becoming available like in the spring of 91. 

Okay, and so is it fair to say that subsequent to 1990 when you got this report to 
the spring of 1991 no significant activity occurred at the Staff Jennings site as far 
as remediation or clean-up. 

Correct, and solely because I was told that it wasn't a top priority. Or wasn't a 
high priority. 

Uhm, did DEQ tell you that there was not petroleum contamination discharge to 
the river or that there was not a threat of a hazard from this site? 

Is it possible that the priority that Mr. Gamer did make that statement was 
referring to, is it possible that he might have been referring to how your site 
ranked among other sites? 

I it's possible, but, -----

Do you have any, do you know for sure? 

No. My focus was on Staff Jennings. 

Okay, uhm, you stated that, uhm, it was Mr. Hard who first told you that a 
remedial system needed to be installed. Is that correct? 

In your previous testimony, uh, with Mr. Jones, you stated that the first time that 
you heard about the need to put in wells for a remedial system was from 
discussions with Mr. Hard. Is that your testimony? 

Well I think that that was my, he was the first person after, uh, they kind of, 
_________ case resurfaced that it was actually discussed 
_________ Golder report. 

-91-



Rich 
2 
3 
4 Jennings 
5 
6 Rich 
7 
8 
9 Jennings 

IO 
11 Rich 
12 
13 
14 
15 Jennings 
16 
17 
18 
19 
20 
21 Rich 
22 
23 
24 Jennings 
25 
26 
27 
28 Rich 
29 
30 
31 
32 Jennings 
33 
34 Rich 
35 
36 
37 Jennings 
38 
39 Rich 
40 
41 
42 
43 Jennings 
44 

_;·. 

So it was, that might have been the second time you discussed the remedial 
system. 

Right. 

Uhm, you mentioned that the flood interfered with the, uh, your ability to perform 
work, uh, at the site and to move forward on that. Is that correct? 

Yes. 

And approximately how long was the water level from February of 
96 flood, how long was that water level up at your property line, and again I'm 
talking about the, uhm, the showroom and the back work area. 

Well, the water was four feet in the showroom for about, from four feet, from the 
time it entered the crest didn't came down for about four days, but as far as 
covering the access to get to the back loi, I want to say that the water was high, 
uhm, I would say probably the later part of January we had no access to our back 
lot. 

And then when did that, when did the water subside sufficiently so that you could 
get access again? 

I don't recall, I , my best guess is probably going to be the latter part 
of February, but then after the water went down there was six inches of mud over 
our whole dealership, the entrance out front, the trestle. 

Okay, in, in what work that you were, uh, that you were trying to do, 
did you do any work on the site, uh, during the period that the flood was infecting 
the property? 

Did I do any work on, 

Or did you, or I should say did you have, uh, Mr. Hard perform any tasks 

During the flood, no. 

during the flood. Uhm, do you recall sending or telling Mr. Hard in February 26'" 
preparing a, uh, report concerning the soil and groundwater investigation on 
_________ property? 

Uh, I believe that might have been from the first time we went over, either 
December or early January. 
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Okay. Is it fair to say that by March of 96 there was access to the property again? 

Most likely, yes. 

Do you recall having a meeting on November 21, 1995, with Red Silverman when 
he came to your site? 

Yes. 

And do you recall him discussing the need to put in a remedial system 

Well, yeah, we discussed, things were kind of talked about in phone conversation 
and that I believe was the first time when he came down the topic was always 
some kind of a catch basin or a trench. And then after coming down actually 
seeing the facility and seeing the shoreline it was agreed upon that that wasn't 
going to work because it would be under water a majority time of the year and 
that he said numerous times that this is a very difficult facility and we really 
didn't have an answer. Uh, there was talk about getting an engineer down 
because I think we talked about the trench but also some type of a, uh, air type 
system that would go into shore and have tubes coming up -------
anyway the bottom line was having an engineer come out and talce a look at it, the 
facility, the location, and make some recommendations which we did. 

Okay. So you do recall conversation. Uhm, what kind of system, 
remedial system did you end up installing? 

Well right now we have extraction wells. 

Extraction well? Uhm, 

Wells. 

Extraction wells, yeah. Uhm, is extraction wells essentially what Golder 
recommended you do in 1990? 

They have ________ _ 

In their preferred recommendation? 

Okay thank you. No further questions. 
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How much, uh, as of November 96, do you know how much you had paid, uh, 
Diminimus for their work at this site? Approximately. 

From November of 96 to date? 

No, no, no. Uh, from the time they first came aboard until November of96. 

Oh, no I don't ____ _ 

Do you know how much you've paid them to date, total? Approximately? 

$30,000. 

Okay. 

I'm not sure. 

Okay. Thank you. That's all. 

And your next witness? 

Mr. ----

Do you solemnly swear or affirm that the testimony or statements that you are 
about to give in this matter will be the truth, the whole truth, and nothing but the 
truth. 

Yes I do. 

Please be seated. For the record, state your name. 

Dale Haar. 

And spell your first and last names. 

D-A-L-EH-A-A-R. 

Mr. Jones. 

Mr. Haar, what do you do for a living? 

43 Haar I'm a 
--------~ 

-1-4 
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And, uh, would you share with the judge what your education and background is 
to be an environmental consultant. 

Yes, I, uh, got a degree, a bachelor of science degree in geology from the 
University of Kansas. Uh, I've been employed for 
approximately years and prior to that I was a geologist with, uh, an 
oil well company. 

What, uh, just give us kind of a description of, uh, what type of work you do. 

We do, environmental consulting, the aspect that I'm involved with are mainly 
subsurface investigations, uh, soil and groundwater, underground storage tank 

, my firm also does environmental -----

--------- for property that's how we 

Okay. Do you remember when, uh, he first contacted you about the site on the 
property? -----

Yes, I do. It was in, uh, would have been either late 93, early 94, and he had 
mentioned to me, uh, Rich Rhodes contacted him, uh, requesting -----
---------investigation at the property. 

And did you bring your file with you? 

I brought some of it. 

Would that help you refresh your memory about dates and places? 

I have some dates down here. I, that's late December, early 93 or early 94. I'm 
basing on when the, we did our first investigation for ________ _ 

What was your understanding as to why you were brought on board at that time. 

That the _____ plume was not _____________ _ 
eventually when we expired ________ _ 
dispute with soil and groundwater investigation. 

Meaning the financial assistance program. 

Yes, that's correct. 

All right. And, uh, share with us some chronological order what you 
did during that first year after meeting with Jeff Jennings. 
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Well my first concern was is this stuff _____________ _ 
brought on site looking at it by now in early 94 it had 
been 5-1/2 years since the release and, uh, you know, the first step, uh, 
_________ approach approach and you 
would use an instrument like a geopro be to soil samples 
_________ at the site as opposed to installing the monitoring 
__________________ . Uh, we did that survey for Jeff 
I believe it was in March of 94 and, uh, focused on site, focused upgradient from 
the USTs and downgradient from the USTs and we began to gather or discover 
the characteristics of the site numerous -----
attempts programs due to large boulders ____ _ 
anything _____________ _ 

Were you in touch with DEQ during this time. 

I was. I talked to Rich. 

Silverman? 

_____ . Uh, and uh, did they approve of the approach that you were taking. 

Uh, no I don't think initially that was and I may be wrong I'd have to look at my 
notes, but, you know, we probably said this is what we're going to do, let's 
establish a baseline, I mean ---------

Um hmm. 

And, uh, looking in the wrong 
--~------

which pretty straight forward being the river bank was 
right there, with a steep slope, we pretty much knew perform our 
investigation. So, uhm, if we looked for approval ---------

but this was mainly just establish a baseline. 

Did anybody from DEQ state that that was not necessary? 

I do not recall. 

Okay. And what'd you do next? 
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We completed the investigation, we did find, were able to get some soil samples 
and groundwater samples sufficient to confirm that 
contamination 

------------~----~ 

Uh, I know in that timeframe we were also talking about it 
_____ UST system required UST owners and he had selected 
October of 94 to be the time when we would upgrade the system and 
decommission the old tanks and, uh, once the new tank was on-line, logically 
you'd take the old ones off-line so there wouldn't 

------~-~ 

facility. In October of 94 we the US Ts at the site and 
soil contamination 

--------~ --------~ 

And were you working with DEQ during this removal process? 

Uh, yes we were. They were notified, I know as they do 
on some observe some of the site activities. Uhm, 

After the contaminants were discovered in the soil during this removal process, 
uh, did you meet with Jeff about taking any other steps to, uh, to reduce those 
contamination levels? 

_____ remove the soil, uh, tanks in initially I 
wasn't involved in the installation, it was readily apparent that there was quite a 
bit oflarge boulders, bedrock, you know we weren't certain the 
bottom of the excavation the tank was, the tank 
excavation was probably carved our and, uh, you know, 
from a feasibility standpoint when we can we like to 
remove as much as the, uh, the secondary the contaminated soil as 
we can, uh, this site was different boulders and bedrock 
and also from the fact of maps, do you have those maps? 
The proximity of the 10,000 gallon tank, it's adjacent, immediately adjacent to the 
crane dock. And we didn't know what type of, uh, potential slope stability or 
structural integrity issues, uh, we would encounter by continuing to over-excavate 
the excavation. Uhm, the last thing as a consultant you want to do is make the 
evening news. I did not want to see a crane dock fall over into the river. I did not 
want to be responsible. So we at that time ceased the, uh, ceased the over
excavation. 

Okay. Now were you working not only with Jeff but with, uh, in conjunction 
with DEQ representatives during that time? 

Yes we were. 
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Okay. And what was discussed between the three of you as to what should occur 
after this removal process ________ _ 

_____ I believe by that time was on board, uhm, the project 
manager, and, uhm, I know that Jeff had called me, uh, probably through a letter, 
I'm a little fuzzy here on all the, uh, on all the chronology but the 
gist of it was we would need to, and this was part of our recommendations to Jeff, 
we need to delineate the contamination on-site, off-site and based on the 
proximity to the parks property it was the logical conclusion on my part that there 
probably was contaminant off of Jeffs property and that 
we need investigation -----

And did you discuss this with Rick Silverman, then? 

I know Rick and I had numerous conversations became ----- -----
involved ---------

All right. And, uh, so was it your idea that the extent of contamination to the 
north should be determined? 

I'd have to look at the report to see if that was actually our recommendations but r
do see, uh, in some of Rick's letters, April 5'h of94 and, uh, December 21, 94, 
which was then prior to and after the we did address the 
delineation April of 94 of-site 
investigation determine the ---------
and I agreed with that. 

Okay. All right. Now I want to ask you an important question. At that point in 
time when you are speaking with Rick Silverman, is there any indication from 
him or somebody from DEQ that you need to take immediate remedial steps to 
stop the contamination of pollutants at the Staff Jennings site? 

Not in, and I'd have to look at my log, but I 
never got the sense that there was an immediate need to do anything. Uhm, there 
was discussion over the years of of the, uhm, the 
potential for impact to the river and again it's very 
straight-forward adjacent to the river so, 
uh, it wasn't, uh, this is something that needs to be addressed right out of the gate. 
Now I know we talked about potential ways to, uh, entering the 
_____ stop that contamination to the river and for some time Rick is talking 
_____ bring up a trench and, uh, it became apparent to me that maybe he 
hadn't been to the site and needed to see the site and, uh, you know, to understand 
what it is that we were, uh, what we were facing, uh, the steep banks, the rocks, 
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the inaccessibility, uh, the on-site and off-site locations where we suspected the 
contamination -----

And what do you recall his reaction when he did come out and look at the site? 

He agreed it was a difficult site and, uh, I repeatedly said, you know, that 
logistically it's going to be difficult and had no real suggestions, I think on, uhm, 
what we would do on a normal or an easier site, a flat urban site, you know a bank 
lot or something like that. This is, this is, I would characterize it as ____ _ 

Now regardless of the fact that nobody from the DEQ expressed any urgency in 
stopping the contamination towards the river, based on your own experience and 
education, did you have, uh, the opinion that there needed to be some sort of 
immediate remedial action taken to prevent flow into the river? 

Not based on what we were seeing from DEQ. All the correspondence, uh, even 
though Rick had talked about it at the site, all the 
correspondence was always in the framework of a corrective action plan, and 
looking at the corrective action plan was required delineation and 
this is not a thorough covering but you have to delineate your source 
or sources, vertically, horizontally and then you propose, uhm, remediation 
options, uhm, so that not only that one but one of the 
other remediation plans would not be capable for a site and with this facility, uh, 
you know, and we repeated request for corrective action plan, we were, we didn't 
want to, uh, jump ahead of ourselves and install something or drill wells and then 
come back later and have to drill another well five feet away or something like 
that, the costs were going to be, uhm, quite a bit higher ________ _ 

Okay. So at the time period where the decision was made to, uh, inspect the City 
of Portland property to the north of the Staff Jenning site, uh, and it appears that 
there is a consensus that that's the wise thing to do, does anybody from DEQ say, 
hey, look, if this, uh, going clear back to 1990 where there's been a 
recommendation of, of, uh, a remedial system being put in, we need to have that 
done now. Did anybody give you any type of a statement like that? 

Not _____ and I wouldn't _________ immediate, uhm, 
emergency responses _________ like that and all. 

So then what do you do, go ahead and give us some detail as to what you do to 
begin the steps of formulating the corrective action plan. 

Well the first thing had to know, uhm, how 
far off-site looking to and, uh, 
I know when Rick came out, it's difficult to visualize the site, but right a:s you 
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come off the Staff Jennings property there is a little remnant of a creek or 
something like that, uhm, we had discussed quite possibly where we all thought 
the contamination and we came up on the north side of that 
_________ little bog area, uhm, go ahead and perform 
that, perform that ____________ _ 

How long did that take? 

To get the permit to get on? As been stated, nearly a year. Uhm, the city was, 
uhm, we would have no response from them, actually, attorney 
_____ notified the city initially and you know I was told through 
_________ permit what we need, you know, let's get it 
moving, and, uh, we didn't hear from them for the longest time. Finally when I 
know that Rick Silverman did contact the city, I believe he went to her supervisor 
a little higher and, uh, threatened to name them as a responsible party if they 
could not allow us to proceed it appeared that we had angered the city and, uh, we 
started getting the permits unacceptable, I mean they 
would have us drilling, uh, within three feet of the fence. Well 
anybody who knows anything about contamination is not going to move 

----- three feet and then stop so eventually we were able to get the permits 
and, uh, as soon as we got it I see here in my notes we received the permit on 
December 11th and then we were on the site 

Of95? 

Yes, I'm sorry, 95. And, uh, we were on the site December 27th and 28th of 95. 

And during that year's period of time, uh, were there any steps taken to, uh, uhm, 
remediate any problem on the Staff Jennings site? 

No there were not. Again, we 

Were in consultation with DEQ during that time? 

I'm certain we were. 

Okay. Did they ever tell you that you needed to do something that you weren't 
doing during that one year period of time? 

At that time, I think and I'm still thinking Rick agreed that we 
needed to delineate before we could do anything, uh, in regard to the collective 
action plan. You know, he was, he had discussed, uh, you know, ____ _ 
abatement, uh, again given the just the cost doing 
something at the site, uhm, we didn't want to duplicate our efforts. We didn't 
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want to, uh, I guess or something like that and then 
immediately, you know, after we get our results we need 
to put more wells in. These are very _____________ _ 
equipment, uh, several times higher than installing wells ________ _ 
would not work on the facility. They would not penetrate boulders. I think the 
largest boulder that we encountered was seven feet in diameter. 

Now when, 

I'm sorry, excuse me. I'm going to change the tape. 
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This case poses issues concerning the ability of private 

parties to recover remedial action costs under the state 

superfund statute~ Defendant argues that plaintiffs may not 

pursue such cause of action here, because: 

Ill 
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( 1) A cost-recovery plaintiff must be liable under the 

statute and therefore have a duty to perform the remedial 

measures for which it seeks reimbursement, Defendant's 

Response to Plaintiffs' Post-Trial Brief, pp. 14-15; 

(2) A plaintiff's remedial measures must comply with 

state rules regarding cleanup standards and procedures, 

iJ:L., pp. 8-14; and 

(3) Every investigative and cleanup step taken by a 

plaintiff must have oversight and approval by the Oregon 

Department of Environmental Quality (DEQ). l<L_ pp. 12-14. 

DEQ disagrees that these conditions are prerequisites to 

the ability of a private party to maintain a cost-recovery suit 

under the state superfund statute. No such prerequisites are 

imposed by statute or rule. Moreover, if these prerequisites 

were imposed--for example, to require prior DEQ approval for 

every private investigation or cleanup--the number of private 

cleanups would be reduced significantly. This would defeat the 

purpose of the state superfund statute of remedying 

environmental conditions at polluted sites by a combination of 

public and private efforts. 

1. A Person Need Not be Liable in Order to Seek Cost Recovery 

The state superfund statute, ORS 465.200 ~ ~' 

authorizes "any ~rson" ·..iho incurs remedial action costs to sue 

persons liable for those costs. OR~ 465.255(1). 

Ill 
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If there is any doubt that this provision creates a 

2 private cause of action, a line of federal cases construing 

3 identical wording in the federal Comprehensive Environmental 
' 

4 Response, Compensation and Liability Act (CERCLA or Superfund) 

5 puts this doubt to rest. Those cases have held that the 

6 federal statute authorizes private cost-recovery suits. ~, 

7 ~, Wickland Oil Terminals v, ASARCO. Inc., 792 F.2d 887, 

8 890 (9th Cir. 1986); N.L. Industries. Inc. v. Kaplan, 792 F.2d 

9 896, 898 (9th Cir. 1986); Walls v. Waste Resource Corp., 

IO 761 F.2d 311, 318 (6th Cir. 1985) . 1 The state statute was 

I I modeled in many respects on the federal statute, including the 

I2 cost recovery provision. Compare ORS 465.255(1) !'.!.ill 42 U.S.C. 

I3 § 9607(a)(4)(B).
2 

When a state statute is modeled on a 

I4 federal statute, state courts will interpret the state law as 

I5 federal courts have interpreted the federal law. University of 

I6 

.I 7 

I8 

I9 

20 

21 

25 

26 

1 As recognized by the court in Bulk Distribution 
Centers v. Monsanto Co., 589 F. Supp. 1437 (S.D. Fl. 1984), 
private cost-recovery suits are necessary because the federal 
Superfund "will not provide sufficient funds for the clean up 
of the existing dump sites," and that "permitting a private 
cause of action under [CERCLA] effectuates the legislative 
purpose of abating environmental hazards promptly, safely, and 
efficiently." 589 F. Supp. at 1444. 

2 The legislative history for the state statute also 
includes statements by the DEQ director that the drafters' 
intent was to "parallel[s] very very closely the federal 
program." Testimony of Fred Hansen (SB 122), Senate 
Agriculture and Natural Resources Committee, March 23, 1987; 
Accord, Minutes, Senate Agriculture and Natural Resources 
Committee (SB 122), Exhib. D at 3, February 29, 1987; Staff 
Analysis of SB 122, Oregon House of .R-epresentatives. ["SR- 122 
establishes a state superfund program similar to the federal 
Superfund program."] 
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Oregon co-Operative Store v, Dept. of Revenue, 273 Or. 539, 

544, 542 P.2d 900 (1975). 

The private right created under the state statute does not 

hinge on the cost-recovery plaintiff itself being liable for 

the contamination. This prerequisite simply is not found 

anywhere in the state statute. Again, the statute provides 

that "any person" incurring remedial action costs may sue the 

entities who are liable for the release of hazardous 

substances. ORS 465.255(1). 

Defendant links a private person's right to recover costs 

under ORS 465.255(1) with DEQ's enforcement authority under 

ORS 465.260(4). Defendant implies that, unless the person has 

a duty to clean up a site because he or she is liable for the 

contamination and therefore potentially subject to a DEQ 

enforcement order, the person has no right to seek costs for 

remedial activities performed voluntarily. Defendant's 

Response, pp. 14-15. However, the extent of DEQ's enforcement 

authority is one thing under the statute, the cost-recovery 

right of a private person is another. There is no link between 

the two that makes a duty to clean up a prerequisite to cost 

recovery. ~ £.Ll.Q General Electric Co. v. Litton Business 

Systems. Inc., 715 F. Supp. 949, 956 (W.D. Mo. 1989) [property 

owner may recover response costs under CERCLA even if a 

"volunteer" rathS£ than liable under the statute.] 

In reality, many property owner·; undertake rernecll--a-1 

activities for reasons not directly motivated by personal 
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liability--for example, to make their property more 

marketable. They elect to investigate the environmental 

condition of the property, and, if necessary, to take cleanup 

actions, even if they are not liable for the cleanup. These 

activities, whatever the motive, might have the effect of 

cleaning up contaminated soils and groundwater and protecting 

public health and the environment--the very goals of the state 

superfund statute. The likelihood of these private remedial 

activities being undertaken would be diminished if the property 

owner had no prospect of recovering costs from the party 

responsible for the contamination. 

2. A Person's Remedial Activities Need Not be Performed in 
Compliance with State Rules in Order to Bring a 
Cost-Recovery Action 

Defendant argues that the plaintiffs in this case failed 

to follow DEQ regulations applicable to the cleanup of 

petroleum releases from underground storage tanks. It is DEQ's 

position that, while regulatory compliance might be relevant to 

the "reasonableness" of plaintiffs' costs and therefore the 

amount owed plaintiffs by defendant, compliance is not a 

prerequisite to plaintiffs' threshold ability to file and 

pursue a cost-recovery claim. 

First, an ov~rview of the statutes and regulations 

involved might assist the court. Two state statutes directly 

govern the releas~ of petroleum products from underground 

storage tanks (USTs). The state superfund statute,· as-=-~· 

discussed above, provides both DEQ cleanup authority and a 

Page 5 - MEMORANDUM OF LAW 
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private cause of action. The UST statute, ORS 466.705 ,el.~' 

gives DEQ authority to order the owner or permittee of an UST 

to undertake investigations and cleanup of leaking USTs. This 

statute does not contain a cost-recovery provision for private 

. 3 parties. 

Two sets of regulations also may be applied to leaking 

USTs. The first are known as the Environmental Cleanup Rules, 

OAR 340-122-020 through 340-122-110. These rules were adopted 

to implement the state superfund statute. The second set of 

regulations are the Cleanup Rules for Leaking UST Systems, 

OAR 340-122-205 through 340-122-360. The UST Cleanup Rules 

were adopted under authority both of the state superfund 

statute and the UST statute. They are usually applied to 

govern the investigation and cleanup of petroleum UST leaks, 

unless the magnitude or complexity of the contamination leads 

DEQ to apply the Environmental Cleanup Rules instead. ~ 

OAR 340-122-215(2). 

Ill 

3 However, a person investigating or cleaning up an UST 

~ 23 

petroleum leak, even if ostensibly in accordance with the UST 
statute, may seek cost recovery under the state superfund 
statute. The definition of "hazardous substances" under the 
latter includes petroleum products, ORS 465.200(9), and, as 
discussed infra, UST regulations were adopted under the state 
superfund statute as well as under the UST statute. 

~ 
24 

25 

26 

Also, the U~ statute does authorize private cost recovery 
in the specific instance when an owner or permittee of a 
nonleaking UST undertakes investiga.tions to determine~hich 
tank was the source of a release. ORS 466.825. 
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The UST Cleanup Rules do establish a number of 

requirements with which the owner or permittee or other person 

responsible for a leaking UST must comply in investigating and 

remediating a petroleum release. ~OAR 340-122-230 through 

340-122-250. If the responsible party fails to follow the 

regulations, he or she is subject to assessment of civil 

penalties or other enforcement action by DEQ. ~ORS 466.810, 

466.895. The same is true under the Environmental Cleanup 

Rules, if DEQ has elected to apply those rules to a leaking 

UST. ~ORS 465.900. 

However, a person's obligation to follow the UST or 

Environmental Cleanup Rules, as a regulatory matter or in an 

enforcement context, does not constitute an obligation to 

follow the rules as a cost-recovery prerequisite. Unlike the 

cost-recovery prerequisite under CERCLA that cleanups must be 

"consistent with the National Contingency Plan," and contrary 

to defendant's assertion on page 10 of its Response, there is 

no state requirement that remedial actions be "consistent" with 

1 
. 4 

state regu at1ons. Instead, the state superfund statute 

only requires that the costs claimed by a plaintiff be: 

(1) "Attributable to or associated with a 
removal or remedial action''; and 

(2) "Reasonable.'' 

ORS 465 .200(16). 
·~ 

4 But see, Metrooolitan Service District v. Oregon 
Metal Finishers, 32 ERC 1102 (D. Or. 1990), where, ·in-~· 
conjunction with dismissal of CERCLA claim for failure to 
comply with NCP, court also dismissed state superfund claim 
without analysis. 
7 - MEMORANDUM OF LAW 
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The definitions for "removal" and •remedial action• are 

broad, encompassing the range of investigative and cleanup 

activities at a site--from initial site characterization to 

soils excavation to groundwater pumping and treatment. s.e.e_ 

ORS 465.200(15) and (17). The removal or remedial action must-

have the purpose of preventing, minimizing, or mitigating harm 

to public health or the environment posed by a release of 

hazardous substances. 1.JL.; ORS 465.315(l)(a). 

These definitions and requirements do not include the 

requirement that the removal or remedial action be performed in 

accordance with DEQ regulations. 1.JL. But such compliance or 

noncompliance might be relevant to whether a plaintiff's 

remedial action costs were "reasonable." Thus, for example, a 

court could examine whether a plaintiff's collection and 

analysis of groundwater samples conformed to the protocol and 

testing parameters established under the UST Cleanup Rules ~t 

OAR 340-122-242(2) and (3)--as evidence that the plaintiff's 

investigative costs were scientifically proper and therefore 

"reasonable." Or, as another example, a court could consider 

standards applicable to DEQ's selection of a remedial action 

under the Environmental Cleanup Rules, such as cost 

effectiveness under OAR 340-l22-090(l)(b)(B)--in determining 

whether the plaintiff's remedial action costs were 

"'reasonable." Fi-Rally, in whatever way a plaintiff's costs are 

approached analytically (i.e., whetli;r they are evalu.a4''2d under 

the "reasonable" criterion or under the definition of •removal" 
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or "remedial action"), those costs must have been incurred for 

activities having the purpose of preventing, minimizing, or 

mitigating a release of hazardous substances. 

In sum, DEQ suggests that the UST and Environmental 

Cleanup Rules not be applied as a prerequisite to a cost-

recovery action, but· as one guide in determining the amount of 

costs that may be recovered in such action. A plaintiff's case 

that its costs were "reasonable" and constituted "remedial 

action costs" might be stronger if plaintiff complied with the 

regulations; however, regulatory compliance is not mandated by 

statute as a necessary prerequisite to the ability to seek 

costs. 

This application of the state statute would serve two 

purposes. First, it would maintain an incentive for private 

parties to undertake their own cleanup activities. Second, the 

weight accorded compliance with the regulations' substantive 

criteria should discourage shoddy cleanup efforts. 

3. DEO Oversight and Approval are not Prerequisites to a 
Cost-Recovery Action 

Defendant argues that state regulations "require DEQ 

oversight and approval at every step," that "[c]leanup costs 

are just cleanup costs unless and until they have received the 

ci 8 13 
~ ~ - mandatory DEQ scrutiny," and that plaintiffs are not entitled 
- u - , = 0 
0 = " "- 24 to pursue a priva-te cost-recovery claim absent such DEQ 

25 oversight and approval. Defendant's. Response, pp. 13-lAr.-

l6 111 
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Defendant misapplies the requirement of DEQ oversight and 

approval. DEQ's regulations, by their own terms, do not 

require DEQ oversight and approval in every instance. For 

example, the Environmental Cleanup Rules requiring DEQ approval 

of a remedial investigation, a feasibility study, and a 

pr
0

oposed remedial action expressly apply to determinations that 

are made by the direc.tor of DEQ. ~OAR 340-122-080(1) and 

340-122-090(1). In practice, this DEQ involvement occurs in 

three situations: (l} When DEQ itself is performing a site 

investigation or cleanup; (.2) When DEQ orders a private party 

to perform a site investigation or cleanup; or (3) When DEQ 

provides oversight of a private party's site investigation or 

cleanup by consensual arrangement. This DEQ involvement does 

not occur, and the rules do not require it, when a person 

elects for whatever reason to proceed with remedial activities 

on its own. 

Similarly, the UST Cleanup Rules' requirement cited by 

defendant that a corrective action plan be submitted for DEQ 

approval is not triggered until DEQ determines that a 

corrective action plan is necessary. OAR 340-122-250(1). The 

same rule allows a person to commence corrective action prior 

to DEQ approval, provided certain conditions are met, "in the 

interest of minimizing environmental contamination and 

promoting more ef~ective cleanup." OAR 340-122-250(6). 

Again, failure ultimately to obtain DEQ approval -o'f· a 

corrective action plan might expose a person to regulatory 

Page 10 - MEMORANDUM OF LAW 
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sanctions by DEQ, or affect the strength of a plaintiff's 

cost-recovery case, but it does not bar pursuit of cost 

recovery. The definitions of "removal" and •remedial action• 

do not include the requirement that the activities first be 

approved by DEQ. ORS 465.200(15) and (17). DEQ approval might 

be relevant to whether remedial action costs were •reasonable,• 

but does not constitute a procedural prerequisite. 

Federal court decisions under CERCLA support this 

interpretation. The Ninth Circuit has held that prior 

governmental approval is not necessary for cost recovery under 

CERCLA. Cadillac Fairview/California. Inc. v. Dow Chemical 

QL_, 840 F.2d 691, 695 (9th Cir. 1988). 5 The court was 

unwilling to force agencies to "devote their limited resources" 

to the burden of such a procedure, especially when not required 

to do so by statute. l.d.,_ Similarly, in its preamble to the 

1985 revised NCP, the EPA stated that "no Federal approval of 

any kind is a prerequisite to cost recovery under [CERCLA]." 

50 Fed. Reg. 47912, 47934 (November 20, 1985). EPA explained 

that the costs and delays of the approval process could 

5 

g ~ 23 

Accord Tanglewood East Homeowners v. Charles-Thomas. 
.Im;_,_, 849 F.2d 1568, 1575 (5th Cir. 1988); New York v. Shore 
Realty corp., 648 F. Supp. 255, 263 (E.D. N.Y. 1986); Homart 
Development Co. v. Bethlehem Steel Corp., 22 Env. Rept. Cases 
(BNA) 1357 (N.D. Ca. 1984); General Electric Co. v. Litton 
Business Systems, Inc., 715 F. Supp. 949, 959 (W.D. Mo. 1989); 
But see, Artesian Water Co. v. New Castle County, 605 F. Supp. 
1348, 1357, 1360 -:(D. Del. 1985), modified, 659 F. Supp. 1269 
(D. Del. 1987), aff"d on other grounds, 851 F.2d 643 (3rd Cir. 
1988) [prior EPA approval not required by CERCLA, .buLJJy NCP]; 
Bulk Distribution Centers v. Monsanto Co., 589 F. Supp. 1437, 
1450 (S.D. Fl. 1984). 

< -- ~ - '-= 0 
0 = 
~ ~ 24 

25 

26 
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significantly reduce the number and scope of private cleanups. 

l!;L_6 The state superfund statute should be interpreted in 

the same way as its federal model. 

In light of this federal precedent, as well as the state 

statute's facial terms, prior DEQ approval should not be read 

as a cost-recovery prerequisite. It also should not be made a 

prerequisite for policy reasons. DEQ will never have the 

capacity to review and approve every investigative step and 

every cleanup measure that are needed at each of the thousands 

of hazardous waste and leaking tank sites in the state. The 

state fisc by itself will never be sufficient to clean up each 

of these sites. Private money and remedial activities are an 

important engine in driving cleanups. Requiring prior DEQ 

approval as a cost-recovery prerequisite for private efforts 

would either place an administrative burden on DEQ {t could not 

6 The preamble to the most recent revision to the NCP 
does not contain the same discussion, but does state: 

~· ~ 2J 

"(I]t is important to note that CERCLA 
section 107(a)(4)(B) does not require private 
parties to conduct cleanups consistent with the 
NCP; rather, it establishes a right of action 
under CERCLA for cost recovery in those cases 
where non-governmental parties have incurred 
necessary response costs consistent with the 
NCP. The result of not meeting the standard is 
that cost recovery under CERCLA may not be 
available; however, this does not mean that the 
action may not proceed, or that cost recovery 
may not be o~ailable under other federal or 
state law ... 

< -- ~ 
- 2 = 0 
0 = 
~ ~ 24 

25 

26 
5 5 Fed. Reg . 8 7 9 6 (March 8, 19 9 O) . 

Page 12 - MEMORANDUM OF LAW 
(KB:dld 1715N) 



- ~ 
·~ ;;;;: ~ i ~ ~ 

~ ~"' > ~ N 
< 0 N 
r: • ;:::; 
;; 0 ~ ~ 
?; .; :5 :::; 
,, UJ j.... :c.. 
~t:a:o 
..... ;, 0 = 
- Ill a.. a.. 

2 

3 
' 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

· 11 

18 

19 

20 

21 

n 

23 

24 

25 

26 

handle, or dissuade private parties from performing cleanups 

because of the prospect of indefinite delay in procuring agency 

approval. Prior approval as a procedural prerequisite 

therefore could hinder state and private efforts to clean up 

hazardous waste and tank sites. Cleanups protective of health 

and the environment would continue to be encouraged, however, 

by application of DEQ's rules as a measuring stick for the 

merits of cost-recovery claims. 

DATED this c:9Hf- day of September, 1992. 

KURT BURKHOLDER 
Assistant Attorney General 
Of Attorneys for Oregon 

Department of Environmental 
Quality 
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CERTIFICATE OF SERVICE BY MAIL 

I certify that on September <8t-?f-, 1992, I served the 

foregoing MEMORANDUM OF LAW OF ORE.GON DEPARTMENT OF 

ENVIORNMENTAL QUALITY, AMICUS CURIAE upon the parties by 

mailing, regular mail, postage prepaid, a true copy to: 

Leon Simson 
Ball, Janik & Novack 
101 SW Main, Suite 1100 
Portland, OR 97204 

John Cahalan 
Dunn, Carney, et al. 
851 SW Sixth Avenue, Suite 1500 
Portland, OR 97204 

Ron Adams 
Black, Helterline 
707 SW Washington, 
Portland, OR 97205 

Suite 1200 

KURT BURKHOLDER 
Assistant Attorney General 
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BEFORE TIIE ENVlRONM'ilNTAL QUAU'l'Y COMMISSION 
OF Tim STATE Of OREGON 

1N TIIB MATifilt OF: 
Depori:lllent of E:inrironmental Qu.alify, 
Depari:fileLlt 

vs. 

Sbff }MW!fogs, lilc. 
Reapondent 

) 
) 
) 
) 
) 
) 
) 
) 

BACKGROUND 

REMUNG OlIDER REGARDING 
VIOLATION AND ASSESSMl'Nf 
OF CIVIL PENAL1Y 
NO. Uf-NWR-%-274A 

MULTNOMAH COUNTY 

The Department of Environmental Quality issued a Notice of Civil Penalty As=mem on 
Ma:rch 7, 1997, under Oregon Revised Statutes (O.IG) Gtapter 183 and 468.126 through 468.140, 
and Oregon Administrative Rules (OAR) Chapter 340, Divisions 11 and 12. On March 24, 1997, 
Jeffrey S. Jones, attorney for respondent, Staff Jennings Inc., appealed the Notice and requ1'0:!Ed 
ahesring. · 

A hearing was held on December 3, 1997, in the Department of EnVirorurumtal Quality (DEQ) 
offices in Portland, Oregon before hearings offu:er, Linda B. Lee. Jeff Jennings, Pre&id;,nt of 
Staff Jamings, appearod. wifu one witness and was represented by his attorney, Jeff Jor\'5$. 
Orristopher Rich, environmental law <pedfilist, repres"'1ted DEQ, with four witnesses. 

Did respondent cause pollution by allowing a continuous discharge of petroleum from 2:?• 

miderground ston\ge tank spill or rclease to E':t:'!ter waters of the sUrle in violation of ORS 
468B.025(1)(a)? . 

Is the respond"'1t subject to a civil perialty for this violation pursuant to OAR 340-12.-059(£}, 
OAR 340-12.fl42(2) and OAR 340-12-045? 

Did the r""lX111dent fail to initiate and complete the investigation or clean up of a pef:roklum 
release from an underground siorage tank, in violation of OAR 340-122-242? 

FINDINGS OF FACT 

I. 1he Staff }emrln@S Marina is located. at 8240 S, W. Macadam A venue in Poctla:nd, Oregon. It 
is bordered to the north by undeveloped river front acreage located on the west bank of !he 
Willamette River. It is bordered to the east by the Willamette River. It is bordered to the south 
by an access road leading to a Multnomah County boat ramp located beneath ihe SelJ:<.vcod 

ljj] 003 
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Bridge. It is bordered on the west by a railroad track, and access road, and SW Macadarit 
Avenue. 

2. AB of October 1988 there were two tmderground storage tanks (UST) located on tha SMf 
Jennings property. One was a 4,,000 gallon gasoUne UST, the olher a 10,000 gallon gasolJnG 
UST. 

3. On or about October 18, 1968, an unknown quality of petroleum discharged which saturated 
the roil.and ground water and discharged a plume of free pettoleum.into the Willamette River. 
The Staff Jennings marina manager observed a slick of petroleum fuel an<l contacled a 
company to begin clean-up activities. Clean-up operations were undertaken. Soil sam.i;i.le.> 
were taken and it was determined that the SOIIl'Ce of the spill was one of the UST$. Staff 
Jennings petsonnel d.1sc:ontinued U$e of both ihe USTs. It was subsequently determined ~t 
the spill resulted d1.1e to a broken fuel distribution line on the larger UST. 

4. On Octa ber 19, 19B8 the release of petroleum contantination was reporied to the Department 
of Envb:orunental Quality, the Coast Guard and the local fue departzru.nt 

5. Over the next .:everal. months, Staff Jenrtings mada arrattgemento to hav" the USTs 
inspeded, tested and repaired. Staff Jennings al.so hired a consultant, Golder Associates Inc., t.:i 
study the situation and o:ffe.: recommend<ttions to address the problem and prevent full.ire 
occurrences. On April 3, 1969, a report of findings regarding frte site was prepal'.ed (Sse E;ihibit 
7). That report contained recorumendations for remediation plans. On January 3, 1990, Golder 
Associates htc. submitted a remediation plan (See Exhibit 9). Suggested remediation options 
were: removal and aeration of the affected soils, excavation of an irtten:eptor /extraction trench 
to prevent further fuel migration into the river sy5tem,, :installation of a larg<l bore extractfon 
well, and placement of well points to remove free product from the ground water. The well 
pnint installation was the recommended option. 

6. Over the next several years, Staff Jennings was in contact with DEQ regarding the situation 
but Staff Jennings did not immediately move forward with the remediation plan. Based on its 
contacts With DEQ representatives from 1988 until 1995, Staff Jennings was of the opinion thai 
remediation was not a high priority matter. Sporadic actions were initiated by Staff Jenning;; 
including applymg for financial assist:al;l.ce, hiring a different consulhmt, making arrangemantc 
and obtaining permits to conduct testing on adjacent properties, conducting tests at the marl:rta. 

7. Irt Octobei: 1994, the old Usrs were decorrunissroned. Soil sampling was conducted and 
contamination was detected. beynnd the confines of the excavation sire. A repart regarding the 
underground storage tank decommissioning was prepared by De M1riimis Inc. Environme.-itJ 
Management, the replacement consuHant hired by Staff Jennings. A copy of this report was 
forwarded to DEQ (Exhibit 16}: 

8. In a letter from DEQ, dated Decentlrer 21, 1994, Staff J=1ngs was asked to submit a 
proposed &ehedule of events for the implementation of the groundwater investigation, 
including the installation of at least three monitoring wells by January 23, 1995. As llf 
November 1995, the DEQ representative told Jeff Jennings and the consultant that as 1mg as 
they were making active progress toward addressing the impact of the release he would. not 

SfATE OF OREGON· EMPLOYMJlNT DEPARTMENT 
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proce€d with a notice of noncompliance with a (ecommendation for civil penalty. He indicated 
l:he time frame for getting the borings and grotmd water samples was during that wi:nt.;,r 

(1995). He indicated the time frame for installing a remedial system was prior to the foilmvittg 
year's rainy season, by October 1996. 

9. Wht<n a remedial system was not installed by Novembar 7, 19%, a Notice of Noncompliance 
was issued. The matter was :referred to the OEQ Enforcement Section and on March 7, 1997, 
the Notice of Assessment of Civil Penalty was issued. 

10. DEQ imposed a civil penalty of $8,400 based on a finding that Staff Jennings cammd 
pollution of waters of fue state in violation of ORS 468B.025. A copy of the Findings and 
Determination of the Respondent's Civil Penalty ls attached to this decision 'IS Exhibit (1). 
D EQ considered also imposirlg an additional penalty amount of $52,207 for economi.c benefit 
but opted not to do so. Instead, DEQ requested that Staff Jennings meet the tenns and 
conditions of a remedial action order that was not subject to appeal 

11. The February 1989 report prepared by Golde( and Associah:!s as well as subsequent reports 
prepared by De Mmimis, Inc. in 1994 and 1996 indicated high level BTEX (benzene, toluene, 
ethylbenzene and total xylenes) contamination D:t the soil. This conlmnination was an ongoing 
so= of petroleum contan:rination discharging into the W.illamette River. 

utTIMATE FINDINGS 

Respondent Staff Jennings camed the pollution of state waters. 

Reiipondent Staff Jennings failed to complete the investigation or cleanup of a petrolaum 
release .from an underground storage tank. 

APPIJCABLE LAW 

ORS 468B.025 (1) (a) states: 

(1) Except as prov:ided in ORS 468B.050, no person shall; 
(a) Cause polluti0rt of any waters of the state or place or cause to be placed any_ 
wastes in a location where such wastes are lil<ely to escape or be carried into fue 
wai'ets of the state by any means. 

ORS 468B.005(3) states: 
"Pollution'' or "water pollution" means such alteration of the physical, chemical 
or biological properties of any waters of the state, including change in 
temperature, taste, color, turbidity, silt or odor of the waters, or such discluu-gt:! 
of any liquid, gaseous, solid, radioactive or other s11bstance into any waters of 
the state, which will or tends to either by itsalf or in connection with any other 
substance, create a public nuisance or which will or tends to render such waters 
harmful, detrimental or irtjurious to public health, safety or welfare, or to 
domestic, commercial,. industrial, agricultural, recreational, or other legitimalE 
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beneficial uses or to livestock, wildlife, fish or other aquatic life or the habitat 
thereof, -

ORS 468B.005(7) states: 
'"Wastes" means sewage, industrial wastes, and all other liquid, gaseous, solid, 
radioactive or other substan<oes whlclt will or may cause pollution or tend to 
cause pollution of any waters of this state. 

OR5 468B.005(8) states' 

"Water" or uthe waters of th.is state" include lakes, bays, ponds, :impounding 
reservoinl, spring;:, wells, rivers, streams, creek>, estuaries, marshes, inlets, 
canals, fue Paci.fie Ocean wiihin flte territorial. lin:tits of fhe State of Oregon and 
all other bodies of surface or underground warars, natuml or artlfieiaL inland or 
coastal, fresh or salt, public or private ... whicli are wholly or partUilly within or 
bordering the state or within its jurisd:iction. 

CONCLUSIONS AND REASON'S 

The fact that an UST on Staff Jernrings property began leaking and discharged petrolem:rr into 
the soil and later :ittto the Will.antette river is not in dispute. Qearly, Staff Jennlngs W:'!S 

responsible for maintaining its property in such a manner so as to avoid causing pollution of 
state walers. Staff Je!lnings argues that no penalty should oo imposed bocause Dl:lQ did not 
convey a sense of urgency. 

It is true that in !he early years following the discharge of the petroleum, DEQ did not 
aggressively pursue the matter. However, in 1995, Staff Jennings was put on notice in writing, 
that it n~ded to move forward with the implementation of a remediation plan. As of "March 7, 
19'97, the date the Notice of Civil Penalty Assessment and Remedial Action Order were iss11ed. 
Staff fennings had not complied With its statutm:y obligation. Given the circumsbnce&, a 
penalty is warranted. 

ks outlined in the Findings and Determination of Respondent's Civil Penalty (Exhibit 1), 
causing pollution of waters of the slate is a Class I violation pursuant to OAR 340-12-069 (l)(f). 
The magnitude of the violation is determined to be mode.rate pursuant to OAR 340-<10-045 
(1)(a)(ii). In its~ assessment, DEQ found that Respondent caused fue spill of oil through 
a negligent act. 

Negligence is defined in OAR 340-12..()3() (11) which states: "Negligence" or "negligent'' rneans 
failure to take reasonable caie to a void a foreseeable mk of committing an act of omission 
constituting a violation. 

As· of February 1989, Staff Jerutings was on notice that there was petroleum contamination :in 
the soil that wag dischargmg in 1be Willamette River. Despite this information, it failed to lake 
reasonable adions, e.g. remediation, to avoid fue contamination of the river. 

STATE OF OREGON - EMPWYM:ENT DEPARTMENT 4 

li1I 006 

!5032447505 03-24-98 04:03PM P006 #43 
R=96% 



. o~/24/98 1e:o2 '3'1503244.~ '5 STAFF JENNINGS ,. ....... 

DEQ has the burden of establishing a violation by a preponderance of the evidence. Basied on 
the evidence presented, DEQ has met its burden. The penalty as asses<ed is appropriab?. 

The Respondent, Staff Jennings is liable fur a civil penalty of $8,400. 

Dated thls 16 th day of March, 199,ll. 

ENVIRONMENTAL QUALl1'Y COMMISSION 

~r),_g.,, ~ . cj AA. 
LlndaB. Lee 
Hearings Officer 

S'TATE OF OREGON- EMPLOYM:ENTDEPARTMENT 
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BEFOlU:i UIB ENVIRONMENTAL QUAUIY COMMJSSION 
OF THE STATE OF OREGON 

ll-J 'l"'ffE MATfER OF: 
Department of Env:irollll:lental Qualil:y, 
Depdrl:ooent 

vs. 

Sbfi Jenttiilgs, In~. 
lt""f'onde:rtt 

) 
) 
) 
) 
) 
) 
) 
) 

FINAL ORDlfil 
AND JUDGMEN:r 
NO. UT-NWR.·%-274A 

MUL1NOMA.1I COUNTY 

The Commission, through its hearings officer, m:tlera that Staff Jennings is liab1"' to the state of 
Oregon in lhe = of $8,400 and that the state has judgment for and to recover that arrtou:nt 
pursuant to the civil penalty .a.ssessment dated March 7, l997. 

Raview of fhis order is by appeal to the Envirororumtal Qualiiy Co:r:arnission pu:rsuant to OAR 
340-11-132. A request for review must be filed Within 30 days following the .roailing date of this 
order. 

Dated this l 'il th day of Mmch, 1998. 

ENVIRONMENTAL QUALlTY COMMISSION 

~(}, EB~==~· --
Linda B. Lee 
Hearings Officer 

Apl:"'al Rights 

I£ you ate not s.a.tisfied with this decision, you have SO days, followtng the mailing date of thl:\ 
order to appeal itto the Env:irorurtental Quality Commimsion. See Oregon Administrative Ru1::! 
(OAR) 340-11-132 If you wish to appeal the Commission's decision, you have 60 days to file a 
pclition for re'l'IBw with the Ore'gOn Court of Appeals £tom the date of service of the ord~ by 
the Envirortme:ntal Quality Commission. Saa, ORS 183.480 et~· 

STATE OF OREGON - EMPLOYMENT DEPARTMENT 
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STATEMJ:iM't Of MAlLING 

AGENCY CASE NO. UT-NWR·%-274A 
HEARINGS CASE NO. G60061 

: ""o.-· 

I certify that the attached Final Order was served through the mail to the following parties in 
envelopes addressed to each at fueir respective addresses, with postage fully pMpaid. 

Staff Jemrings (Cerl:ified) 
cf o Jeffrey S. Jones, Al:h::Jmey 
1001 Mo1alla Avenu~, Suite 208 
Oregon City, OR 97045-$768 
(Sent with Jeffreys. Jones' certified copy) 

Jeffrey S. Jones, Attorney (Certified) 
1001 Molalla Avenue, SUite 203 
Oregon City, OR 9700-3768 

Chris Rich 
D:EQ Enforcement Section 
2020 SW Fourth, 4th Floor 
Portland, OR 97201-4987 

Susan Greco 
DEQ 
811 SW Sixth Avenue 
Potilimd, OR 97204 

Mailing/DeliveryDate: ~$~. ~' 1~'3~19~2.~-
Hearings Clerk: _..,_Q""-0 __ 

STATE OF OREGON· EMPLOYMENT DEPARTMENT 

141009 
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FINDINGS A1ID DET.ERMINA'llON Ol:' R'eSPONDBNT'S Cf\111. l!'.tNALTY 
Pcm8U ANT TO OREGON AilMINTS1RA 'ffilE RULE (OAA) 340-12--045 

Vl0tATION: 

Ct ,A.'i .. $1f(CATION: 

Ca:usktg pollutiml of wawrs of the :date. 

This .is a <:Jass r viollltion pursuant to OAR 340-12-069(1)(t). 

~~filly otlrei' futding. lhe nmgnitn.de rtf the vrola!ion is ~ I;) be 
~ pursiJallt to OAR 34Q.12-D4S{l)(a)(il1. 

tfV!r. PWAT.TY FORMXJJ,A: ~ furiTru1:a fut retcl'iliitting the aniOunt of paillJfy of cl:cl! vbl:iiiM
is: 
BP + [(0.1 x BP) Jc (P + .H + 0 + R + C)J + ES 

":BP" is the base pat'tlty which is $3,® fur a~ r mnd&are rrazrtlttuia violatitlll in the lil.:ililx Tj<t•;J fu 
OM 340-12--042(1). Pursuant to OAR 34{)..12-042(2) the base penalty is doublM (to :1:6,000) 
hwi11re Responde!'!t causfii the spill of oil, m defined by OAR 340-10&--002{11), tlt.>OOgb :i l:i-.~tart 
act, 

"ll-" is R~t's prior sigaific:ant act:ilm(s) and receives a val.re of O bwluse the ~t 11"''1 w:i1 
tWn any prior signifiblnt actions against Respondent. 

"H" is thG p!!Sl: history of Respondent in taking all feasibkl ~ or proce<ltJtes n~ to (.';(ITTO:::c ~y 
prior significant actioo(s) and receives a value of 0 because the ~ent has not trJctu £1f'f prlor 
cigrtlfiont acions agaitl& ~Ment. 

"0" is whether or not the violaticm was a single CICClJrWtCC m was repeate<l dr conti.'lt!O~ <ll.l.d!!g t.lie 
paiod of the violation and receives a value:; of 2 b;;caure the iTu:ga.l disclmge Wl)S ~ fut tn'."!1y 
days between Octob<:lf of 198S and Jartllli!J of 1997. 

· "R" is the cause of the violation and reccive:i a value of 2 bwUJse ~rul.trtt was ncgligdiL ~<.±::tit 
fuikd to take ~ care to imma!Wcly clean up a spill or teleze of petroleum, and thereby 
a vojd the f~le ris1: of causing pollution to waters of the state. 

"C" is fu:spondent' s ~ in OOtteciing the vmblicm and receives a value or O l;;&a1!$6 

~dent was tleithercooperati.ve not uncooperative. 

"EB" is the approldmatc do!filr sum of the economic b01efit tltat the Re:sporuleut ~td \h:iough 
1\oneompfunce, and i:ecave.;; a va1oo of .W. 

R=9 6% 
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R=QR% 

lENAf:[Y CAtcm:ATIOM: 

""BP + [(0.1 x BP) i; (1' + H + 0 + R + C)] + E:a 
"'$6,000 + [(0.1 x $6,000) x (0 + 0 + 2 + 2 + 0)) +- $0 
"" $6,000 + (($t)OO) }{_ (4)) + $0 
"" $6,000 + $2, 400 + $0 
c $8,400 

@011 

(Stiff 1-cdlli.ti~<) 
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1.0 INTRODUCTION ~©~p 
At the request of Staff Jennings, Inc. (Client), De Minimis Inc. (DMI) Environmental 

Management provided project management services for the decommissioning and 

removal of two, out-of-service, gasoline underground storage tanks (USTs) from the 

Retail Facility and Marina located at 8240 SW Macadam Avenue, Portland, Oregon, 

97219. The USTs were decommissioned by removal on October 10 and 11, 1994, after 

an upgraded UST system was installed by others at the subject facility in September 

1994. 

The project consisted of three tasks: 1) excavation, removal, and disposal of two gasoline 

USTs; 2) site characterization soil sampling and analyses for the presence of petroleum 

hydrocarbons; and 3) contaminated soil disposal. The activities, analytical results, and 

interpretations of this project are described in this report. 

2.0 SITE DESCRIPTION AND BACKGROUND 

2.1 Site Description 

The subject property is located at 8240 SW Macadam Avenue in a commercial corridor 

approximately 3-1/2 miles south of downtown Portland, Oregon (See Figure 1-Site 

Location). The subject property is 2.36 acres in area. The geographic location of the 

subject property is Section 22, Township 1 South, Range 1 East of the Willamette 

Meridian, in the County of Multnomah and State of Oregon. The subject property has 

been owned by the Jennings family since it was purchased in August 1937. 

The subject property is bordered to the north by undeveloped river front acreage located 

on the west bank of the Willamette River. The subject property is bordered to the east by 

the Willamette River, which flows to the north. The subject property is bordered to the 

south by an access road leading to a Multnomah County boat ramp (formerly a ferry 

crossing ramp) located beneath the Sellwood Bridge. The subject property is bordered on 

the west by a railroad track, an access road, and SW Macadam Avenue. Undeveloped, 

forested acreage is located to the west of SW Macadam Avenue. 

-1-
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The subject property occupies two levels on the west bank of the Willamette River at the P 

. base of a moderately steep slope. The majority of the site (the main level) is located on a 

terrace which has been excavated into the river bank approximately 20-30 feet above the 

Willamette River. The main building (housing the retail facility, administrative offices, 

and repair shop), the rigging shop, the boat storage building, the out-of-service USTs, the 

UST pump shed, and the upgraded UST system are located on the main level. The 

remainder of the main level is paved with asphalt or concrete. The crane dock, an 

elevated concrete platform supported by steel beams, is located on the northern portion of 

the main level and extends to the east over the bank of the Willamette River. The subject 

property slopes steeply from the main level down to the west bank of the Willamette 

River. Two floating docks are located below the main level on the river. 

The subject facility retails gasoline for watercraft. The subject facility is registered with 

the Oregon Department of Environmental Quality (DEQ) as Staff Jennings, Inc., (DEQ 

Facility LD. Number 3105). Two active, permitted USTs are registered for the subject 

facility: 

UST# 
#1 
#2 

DEOUSTLD. 
EAHK 
EAHA 

Capacity 
(gallons) 

4,000 
10,000 

Contents 
Gasoline 
Gasoline 

Oregon DEQ files reported that UST #1 was installed in 1971 and UST #2 was installed 

in 1981. Mr. Jeff Jennings, President, Staff Jennings, Inc., previously stated that the 

USTs contained a mixture of 50 percent regular leaded gasoline and 50 percent supreme 

unleaded gasoline. Mr. Jennings also stated that " years ago" diesel fuel was stored on

site in a UST and was pumped from the crane dock. 

2.2 Site Background 

The following information regarding the UST release was supplied or confirmed by Mr. 

Jennings: 

• On October 18, 1988, the Staff Jennings marina manager observed a petroleum fuel 

slick on the Willamette River downgradient from the on-site USTs. The marina manager 

contacted SRH Associates, Inc., Portland, Oregon, to perform ·cleanup operations. SRH 

Associates deployed a floating boom on the Willamette River to contain the slick. Pads 
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were o~d fo ,bw;b ilie flo"illg prodecc Additiomilly, wil "rnpl~ were colko"~ ili~ ~ J 
spill area to confirm that the released material was gasoline ·from the subject facility. 

Staff Jennings temporarily discontinued use of the USTs. SRH Associates notified the 

Oregon DEQ (DEQ UST Cleanup #26-88-0078), the U.S. Coast Guard, and the Portland 

Fire Department of the release on October 19, 1988. The primary source of the released 

fuel was reportedly a cracked elbow in the UST piping located near the fuel turbine pump 

for the 10,000-gallon UST. The cracked elbow and other minor leaks in the product 

distribution lines were subsequently repaired. 

•On February 16-17, 1989, Golder Associates, Inc. (GAI), conducted a preliminary soils 

investigation to determine the extent and quantity of contamination due to the release 

from the on-site UST (See GAI Report of Findings Preliminary Field Investigation of 

Sellwood Marina, Portland, Oregon, March 27, 1989). This investigation confirmed that 

petroleum hydrocarbon contamination (gasoline) existed adjacent to the USTs and 

extended downgradient to the edge of the Willamette River. Elevated contaminant levels 

for gasoline, benzene, toluene, ethylbenzene, xylene, and lead were reported for soil 

samples collected adjacent to and downgradient from the. USTs. Maximum soil 

contaminant levels (contaminants reported in parts per million, ppm, or parts per billion, 

ppb) collected from the river bank were: 11,600 ppm total petroleum hydrocarbon 

(TPH); 9,200 ppm gasoline; 273,000 ppb benzene; 685,000 ppb toluene; 562,000 ppb 

ethylbenzene; 1,530,000 ppb xylene; and 16 ppm lead. Groundwater was encountered in 

the soil borings at depths ranging from 0.6 to 3.3 feet below ground surface (bgs). 

•A soil and groundwater investigation was conducted by DMI on March 15, 1994 (See 

Limited Subsurface Soil and Groundwater Investigation, Staff Jennings, Inc., Retail 

Facility and Marina, March 31, 1994). Gasoline contamination (TPH-G) was detected in 

soils adjacent to and downgradient from the on-site USTs and ranged from "Not 

Detected" (presumed upgradient from the USTs) to 3,300 ppm TPH-G (located 

downgradient from the USTs). 

Since gasoline contamination was detected in soil samples collected at a depth greater 

than or equal to the depth of the water table; three downgradient groundwater samples 

were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX). The basic 

numeric groundwater cleanup levels for petroleum-contaminated UST sites for BTEX 

are: 1) benzene, 5 ppb; 2) toluene, 1,000 ppb; 3) ethylbenzene, 700 ppb; and 4) total 

xylenes, 10,000 ppb. Groundwater contaminant concentrations detected during March 
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1994 exceeded the basic numeric groundwater cleanup levels: benzene (16,100-27,000 p 
ppb), toluene (46,100-60,100 ppb), ethylbenzene (5,700-27,900 ppb), and total xylenes 

(29,700-143,000 ppb). 

The groundwater samples were also analyzed for ethylene dibromide (EDB or 1,2-

dibromoethane), ethylene dichloride (EDC or 1,2-dichloroethane), and dissolved lead. 

The basic numeric groundwater cleanup levels for the following gasoline additives are: 

1) ethylene dibromide (EDB), 1 ppb; 2) ethylene dichloride (EDC), 5 ppb; and 3) 

dissolved lead, 5 ppb. Due to the high concentrations of fuel hydrocarbons present in the 

groundwater samples which necessitated sample dilution; the detection limits for EDB 

and EDC were raised to 1.0-2.5 ppb. These raised detection limits for EDB equaled or 

exceeded the basic numeric groundwater cleanup level for EDB. EDB and EDC were not 

detected at or above the raised detection limits in any of the groundwater samples. Two 

groundwater samples had dissolved lead concentrations ranging from 6-23 ppb, in excess 

of the DEQ groundwater cleanup level of 5 ppb lead. 

3.0 ON-SITE ACTIVITIES 

3.1 Pennits and Licenses 

Since the USTs were registered with the Oregon DEQ, the Notice of Underground 

Storage Tank Permanent Decommissioning/Service Change was submitted to the DEQ 

on September 7, 1994, 30 days prior to the start of work. The Three Day Advance Notice 

Before Work Begins (#26-3D-94-180) was authorized by Mr. Greg Toran, DEQ 

Northwest Region, on October 10, 1994. A UST decommissioning permit was obtained 

from the City of Portland, Fire Prevention Division, on October 5, 1994 (See Appendix C 

- Permits, Receipts, and Licenses for Permit #T941246). 

De Minimis Inc. (DMI) was the DEQ-licensed UST Service Provider (license #13383) 

and Soil Matrix Cleanup Provider (license #11123) (See Appendix C - Permits, Receipts, 

and Licenses). Mr. Dale L. Haar, DMI Environmental Scientist, was the on-site DEQ

licensed UST Decommissioning Supervisor (license #12425) and the UST Soil Matrix 

Cleanup Supervisor (license #12426). 
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Northwest Field Services, Inc. (NWFS), Portland, Oregon, provided UST cleaning, I./ J 
excavation, removal, and disposal services. Northwest Field Services, Inc. is also a DEQ- / 

licensed UST Service Provider (license #10653) and Soil Matrix Cleanup Provider 

(license #1478). 

3.2 UST Preparations and Site Safety 

A utility locate was performed prior to excavation activities on or before October 6, 1994. 

No subsurface utilities were marked in the proposed areas of excavation. 

Excavation activities commenced on October 10, 1994, to decommission by removal the 

two USTs not currently in use. A Site Health and Safety meeting was conducted prior to 

initiating all site work to review site-specific health and safety hazards associated with 

this project. Copies of the Site Health and Safety plan were distributed to all field 

personnel and to the Client. 

The product levels were measured in the USTs. UST #1 (4,000 gallons) contained 

approximately one inch of water and 15-16 inches of gasoline. UST #2 (10,000 gallons) 

contained approximately 10 inches of gasoline and no water. Approximately 1,100 

gallons of gasoline was vacuum-pumped by NWFS from the old USTs and transferred 

into the newly installed UST system, as per the instructions of the Client. Staff Jennings 

personnel confinned electricity to the UST pump shed had been switched off. 

3.3. Underground Storage Tank Decommissioning 

The concrete slabs covering the USTs were removed. The tops of the USTs 

(approximately 2 to 3 feet below ground surface-bgs) were exposed by excavating the 

overlying soil with a trackhoe. Two excavations, one for each UST, were excavated. 

Product dispensing lines were drained into the USTs. When sufficient soil had been 

removed, the fill pipes and the product dispensing lines adjacent to the USTs and the 

pump shed were detached and removed. The UST vent lines were left intact to facilitate 

venting during the UST inerting process. Pipes and connections appeared to be secure 

and in generally good condition. Gray soils and strong gasoline odors (visual and 

olfactory evidence of contamination) were observed above and adjacent to each UST. 
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sheeting for disposal 1./ ,!;/' Contaminated soil was immediately stockpiled on polyvinyl 

pending analytical results. 

The USTs were triple-rinsed with water to remove product residue. Approximately 390 

gallons of rinsate was initially vacuum-pumped from the USTs on October 10, 1994. 

Two uncapped pipes located adjacent to the former dispensing pump island on the east 

side of the building were also vacuum-pumped; however, NWFS personnel were unable 

to completely drain one of these lines. An additional 142 gallons of the remaining rinsate 

was vacuum-pumped from the USTs on October 11, 1994, after the USTs were removed 

from the excavation. The rinsate was delivered to Harbor Oil, Inc., Portland, Oregon, for 

recycling on October 10 and 13, 1994 (See Appendix C - Permits, Receipts, and Licenses 

for receipts #20614 and #20652, respectively). 

The USTs were inerted with dry ice and gasoline vapors were vented through the vent 

lines. An ISC MX-251 combustible gas detector and oxygen meter was utilized to 

monitor the lower explosive limit (LEL) present in the tanks. After inerting, the vent 

lines were removed from the USTs and the openings were capped. 

When the USTs were fully excavated around their ends and sides, NWFS removed each 

UST from the excavation. The USTs were set on the ground and chocked to prevent 

rolling. Upon removal, the exterior of the USTs were visually inspected for holes and 

evidence of leakage. The USTs were slightly to moderately corroded; however, no 

corrosion holes were observed. The remaining pipes leading from the USTs to the pump 

shed were removed. A warning label with former contents information was spray painted 

onto the USTs. One end of each UST was cut out thus rendering the USTs unusable. 

Approximately one-half inch of sludge was removed from UST #1 and approximately 

one-quarter inch of sludge was removed from UST #2. The sludge was stored in a sealed 

55-gallon drum pending future disposal at a permitted hazardous waste disposal facility. 

Concrete plugs were installed in the product dispensing lines leading to the dispensing 

pumps. 

Mr. Michael Bell, Special Hazards Inspector, City of Portland, Oregon, Fire Prevention 

Division, gave final site approval for the UST decommissioning on October 11, 1994. 

The USTs and piping were secured on a trailer and transported to Schnitzer Steel 

Products Co., Portland, Oregon, for recycling on October 11, 1994 (See Appendix C -

Permits, Receipts, and Licenses for Bill of Sale #FE-355418). 
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Two product dispensing pumps were formerly connected to the out-of-service UST 2 
system. One dispensing pump was located on the marina and one pump was formerly 

located at the top of the slope above the marina and on the east side of the main building. 

These dispensing pumps had previously been disconnected from the out-of-service UST 

system and had been connected to the recently installed UST system by the contractor 

installing the new UST system. The product dispensing line from the out-of-service 

USTs led from the pump shed to the crane dock, was attached beneath the crane dock, 

and paralleled the east side of the boat storage building. On the east side of the boat 

storage building, the product dispensing line was partially buried on a steep slope and 

was inaccessible due to dense vegetation. 

During the installation of the new UST system, the dispensing pump formerly located to 

the east of the main building had been moved adjacent to the new UST system (at the 

northeast comer of the main building) and the product dispensing line connected to this 

dispensing pump had been capped below the former dispensing pump island. The marina 

product dispensing pump had also been connected to the new UST system. Two 

uncapped pipes with a valve (former function undetermined as per the Client), a rubber 

hose, and additional, partially buried pipes leading to the marina were located adjacent to 

and downgradient from the former dispensing pump island. Soil staining was observed in 

this area in the disturbed soil. 

3.4 Excavation Observations and Characterization 

At the ground surface, the excavation for UST #1 was approximately 25 feet long by 15 

feet wide and 9 feet deep and the excavation for UST #2 was approximately 35 feet long 

by 17 feet wide and 11 feet deep. The soils surrounding the USTs consisted of a damp to 

wet, dark gray, slightly clayey, fine sandy, silt. Boulders to 4 feet or more in diameter 

were encountered at the bottom of the UST excavations. Neither groundwater nor 

evidence of free product were encountered during UST decommissioning activities on 

October 10-11, 1994. 

Heavily contaminated soils were observed in all four sidewalls and at the bottoms of both 

UST excavations. Approximately 100 cubic yards of contaminated soils were stockpiled 

on and beneath polyvinyl sheeting for disposal pending laboratory analyses. 
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3.5 Soil Sampling Procedures 

After removal of the USTs and the associated piping, one soil sample was collected from 

beneath each end of each UST (four total samples) (See Figure 2 - Site Map for soil 

sampling locations). 

Each discrete soil sample was collected from the bucket of the backhoe by DMI 

personnel wearing sterile, surgical-type, latex gloves. Three inches of exposed soil was 

rapidly removed from the center of the backhoe bucket and the sample container was 

inserted into the soil until the jar was full. The soil was rapidly transferred into the 

sample bottles with minimal headspace, thus minimizing the loss of volatile organic 

compounds. Sample containers were precleaned 8-ounce, Environmental Sampling 

Supply® glass jars with Teflon™-lined lids provided by Hughes Analytical Laboratory 

(HAL), Gresham, Oregon. 

The sample containers were sealed, labeled, and stored on ice in a cooler until shipped to 

HAL, an off-site independent laboratory, via chain of custody for analyses. The chain of 

custody documentation and HAL laboratory reports are presented in Appendix B, Chain 

of Custody and Laboratory Results. 

3.6 Soil Sampling Observations 

Soil samples S-1 and S-2 were collected at 9 feet bgs, approximately one foot beneath the 

northern and southern ends of UST #1, respectively. Soil samples S-1 and S-2 were 

moist, dark gray, slightly clayey, fine sandy silts. Soil samples S-1 and S-2 appeared 

heavily contaminated and a strong gasoline odor was detected. 

Soil samples S-3 and S-4 were collected at 11 feet bgs, approximately one foot beneath 

the northern and southern ends of UST #2, respectively. Soil sample S-3 was damp, dark 

gray, fine sandy, clayey silt. Soil sample S-4 was wet, dark gray, fine sandy silt. Heavy 

sheen was observed on the surface of soil sample S-4 as it was packed into the sample jar. 

Soil samples S-3 and S-4 appeared heavily contaminated and a strong gasoline odor was 

detected. 
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3.7 Initial Response Reporting 

Since petroleum-contaminated soils were observed in the UST excavations, a release 

from the UST system was reported to Mr. Andree Pollock, UST Duty Officer, DEQ 

Northwest Region, on October 10, 1994, (pursuant to OAR 340-122-220) by Mr. Dale L. 

Haar, DMI Project Manager. However, this site had previously been assigned a UST 

Cleanup List number (#26-88-0078) for the original release in October 1988. 

Groundwater contamination had been previously reported from the original release and 

confirmed in subsequent investigations. 

3.8 Contaminated Soil Disposal 

On October 28, 1994, 133.96 tons (approximately 100 cubic yards) of petroleum

contaminated soils were removed from the subject site by NWFS and transferred to 

Oregon Hydrocarbon, Inc. (OHI), Portland, Oregon, for remediation and recycling by 

thermal desorption to approved regulatory standards (See Appendix C - Permits, 

Receipts, and Licenses for Manifests). 

3.9 Excavation Backfilling 

The excavation pit for UST #1 was backfilled to the original grade on November 8, 1994, 

with the clean, stockpiled, original soils and crushed rock (3/4-inch minus gravel). The 

fill materials were compacted in 12-inch lifts. Temporary fencing was erected around the 

excavation pit for UST #2 pending future site activities. 
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4.0 LABORATORY ANALYTICAL RESULTS 

4.1 Analvtical Methods 

A total of four soil samples were collected from the subsurface UST excavations. Soil 

samples were collected from the excavations utilizing Oregon DEQ- and EPA-approved 

methods. 

The soil samples were analyzed by Hughes Analytical Laboratory (HAL), Gresham, 

Oregon, for Total Petroleum Hydrocarbon-Hydrocarbon Identification utilizing the 

Oregon DEQ-approved method TPH-HCID. If petroleum hydrocarbons were detected in 

a soil sample, the sample was analyzed with the appropriate Oregon DEQ quantification 

method: Total Petroleum Hydrocarbon-Gasoline (TPH-0) for gasoline or TPH-418.l 

Modified for diesel and other non-gasoline fraction hydrocarbons. 

4.2 Soil Sample Analytical Results 

Total petroleum hydrocarbons (TPH-HCID) in the gasoline to diesel carbon range were 

detected in soil samples S-1 and S-3. Contamination in the gasoline carbon range were 

detected in TPH-HCID analyses for soil samples S-2, S-4, and S-4 replicate. The results 

of the soil sample analyses are tabulated in Table 1 (See Appendix A - Laboratory 

Analytical Results and Chain of Custody for complete laboratory documentation). 

Gasoline contamination was quantified utilizing TPH-0 for the following soil samples: 

S-1 (278 ppm), S-1 replicate (263 ppm), S-2 (3,552 ppm), S-3 (42 ppm), S-3 replicate (44 

ppm), and S-4 (2,900 ppm). Diesel and other non-gasoline fraction hydrocarbons were 

quantified utilizing TPH-418.1 Modified for the following soil samples: S-1 (3,750 ppm) 

and S-3 (93 ppm). 

4.3 Ouality Assurance Data 

Four soil samples collected from the UST excavation were received by Hughes 

Analytical Laboratory (HAL), Gresham, Oregon, under a chain of custody. The samples 
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were received in containers consistent with U.S. EPA protocol. 

laboratory blanks were also analyzed by HAL. 

Standard Quality Assurance/Quality Control (QNQC) procedures were performed as 

stated in "EPA Test Methods for Evaluating Solid Waste (SW-846)", 3rd Edition and 

"Standard Methods for the Examination of Water and Wastewater", 17th Edition. The 

EPA laboratory protocols followed by HAL included sample holding times, laboratory 

method blanks, laboratory matrix spikes, replicate samples, and calibration standards. No 

significant variations from these protocols were reported that would invalidate the 

analytical data. Test methods may include minor modifications of detection limits or lists 

of parameters for the published methods. Solid samples are reported on a wet weight 

basis unless otherwise noted. Compounds not detected are listed under results as ND. 

TABLE 1 

SOIL SAMPLE ANALYTICAL RESULTS 

Total Petroleum Hydrocarbon-Hydrocarbon Identification 
(TPH-HCID by GC/FID) and 

Quantification (TPH-G by GC/PID or TPH-418.1 Modified) 
October 10, 1994 

SOIL SAMPLE I.D. 
S-1 
S-1 replicate 
S-2 
S-3 
S-3 replicate 
S-4 
S-4 replicate 

Lab Blanks 

CorC16** 
Co9-C35* 

ND 

QUANTIFICATION 
TPH-G TPH-418. l M 

278 3,750 
263 

3,552 
42 93 
44 

2,900 

ND ND 

Results reported in mg/kg (milligrams per kilogram) or ppm (parts per million). 
ND =Not Detected at or above the test method detection limits. 

TPH-HCID Detection Limits: Gasoline - 20 ppm 
Diesel - 50 ppm 
Heavy Oil - 100 ppm. 

TPH-G Detection Limit: 10 ppm. 
TPH-418.! Modified Detection Limit: 25 ppm. 

* Carbon range e-0rresponds to gasoline and diesel. 
**Carbon range corresponds to gasoline. 
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5.0 GEOLOGY AND HYDROGEOLOGY 

Examination of published and unpublished geological and hydro geological reports for the 

Macadam Avenue area have allowed us to characterize the geology and hydrology of the 

site. 

The subject site is located on the west bank of the Willamette Rive.r adjacent to the 

Sellwood Bridge and approximately 3-1/2 miles south of downtown Portland, Oregon. 

The subject property is approximately 15-40 feet above Mean Sea Level (MSL). The 

subject property occupies two levels on the west bank of the Willamette River at the base 

of a moderately steep slope. The majority of the site (main level) is located on the upper 

terrace which has been excavated into the river bank approximately 20-30 feet above the 

Willamette River. The subject property slopes steeply from the main level down to the 

bank of the Willamette River. Surface drainage for the subject property is to the east into 

the adjacent Willamette River, which flows to the north. 

The soil underneath the subject site is classified as Urban Land, 0 to 3 percent slopes, by 

the Soil Survey of Multnomah County, Ore[on. This miscellaneous map unit is found 

throughout central Multnomah County and mainly occurs in Portland along the flood 

plains of the Willamette River. Areas of this map unit are used mainly for commercial 

purposes. The original soils were gravelly loam, silt loam, or silty clay loam with some 

sandy materials. The soils in areas of this unit have been graded, cut, filled, or otherwise 

severely altered due to construction that mapping the soil units was not practical. 

Approximately ninety-five percent or more of the soils are covered with concrete, 

pavement, buildings, and other structures. 

Immediately underlying the site are the highly permeable sands and gravels of the 

Willamette River flood plain deposits (Quaternary Alluvium). The alluvium has been 

deposited by constant flooding of the river since about 10,000 years ago, at the end of the 

last Ice Age. Since that time, the position of the Willamette River has remained relatively 

constant. This alluvial unit is overlain in turn by a thin veneer of silts and sands derived 

from wind deposition and weathering of the river deposits. 

Our experience from drilling projects in the area indicates that underlying the alluvial 

deposits at a depth of 20 feet or less are the dense basalt flows of the Columbia River 
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Basalt.. These lava flows erupted approximately 15 to 20 million years ago. The 1../ h/ 
Columbia River Basalts are visible in the local road cuts, and in the banks and channel of 

the Willamette River. 

Examination of water well logs, City of Portland groundwater exploration reports, and 

US. Geological Survey groundwater information for the project area indicates the depth 

to the uppermost aquifer beneath the site is approximately 20 feet or less. Groundwater 

was encountered at approximately 10 feet bgs on the main terrace adjacent to UST #2 

during the Limited Subsurface Soil and Groundwater Investigation conducted on March 

15, 1994. On the bank of the Willamette River beneath the crane dock, groundwater was 

encountered at 2 to 4 feet bgs. This level coincides with the stage of the adjacent river 

and represents a layer of water perched on top of the underlying basalt flows. The level 

to groundwater can be expected to fluctuate on a seasonal basis in response to recharge 

from local rainfall runoff. The direction of movement of the uppermost groundwater 

aquifer is to the east toward the Willamette River. 
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6.0 SUMMARY AND CONCLUSIONS 

•On October 10-11, 1994, one 10,000-gallon gasoline underground storage tank (UST) 

and one 4,000-gallon gasoline UST were decommissioned by removal from the Staff 

Jennings, Inc., Retail Facility and Marina. The USTs were out-of-service and were 

decommissioned due to the recent installation of a new UST system by others. 

• Visual and olfactory evidence of contamination was observed in the UST excavations. 

Groundwater or free product were not encountered during the decommissioning activities 

on October 10-11, 1994. Since potential petroleum-contaminated soils were observed in 

the excavation, the release from the UST system was reported to the Oregon DEQ 

Northwest Region on October 10, 1994. However, this facility had previously been 

assigned a UST Cleanup List number (#26-88-0078) for the original release in October 

1988. Groundwater contamination had been previously reported from the original release 

and confirmed in a subsequent investigation. 

•Total petroleum hydrocarbons (TPH-HCID) in the gasoline to diesel carbon range were 

detected in soil samples collected from the UST excavations. Gasoline contamination 

was detected in soil samples collected beneath UST #1 (S-1, 278 ppm; S-1 replicate, 

263 ppm; and S-2, 3,552 ppm) and in soil samples collected beneath UST #2 (S-3, 

42 ppm; S-3 replicate, 44 ppm; and S-4, 2,900 ppm). Diesel contamination was also 

detected in soil samples S-1 (3,750 ppm) and S-3 (93 ppm). 

• Gasoline and diesel contamination in excess of the least stringent Oregon DEQ Numeric 

Soil Cleanup Standards (Level 3 Cleanup) are present at the su\lject facility. The Level 3 

Numeric Cleanup Standards requires the soils to be cleaned up to at least 130 ppm 

gasoline and 1,000 ppm diesel (as per OAR 340-122-335). Since groundwater 

contamination in excess of the Oregon DEQ Basic Numeric Groundwater Cleanup Levels 

had previously been confirmed at the subject property; the DEQ Numeric Soil Cleanup 

Standards would not be applicable for the subject property. The Level 3 Cleanup 

Standards are used only as references for the levels of contamination observed on the 

subject property. A Soil Matrix Score was not determined for the subject property and a 

Level 3 Cleanup Standard may not be the appropriate soil cleanup standard. 

• Approximately 100 cubic yards of petroleum-contaminated soils were excavated 

adjacent to and beneath the USTs. The petroleum-contaminated soils were transferred to 
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Oregon Hydrocarbon, Inc. (OHI) for remediation and recycling by thermal desorption to {f 
approved regulatory standards. 

•The excavation for UST #1 has been backfilled and temporary fencing has been erected 

around the excavation for UST #2 pending future site activities. 
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7.0 RECOMMENDATIONS 

DMI presents the following recommendations for the subject site: 

• Since soil and groundwater contamination exist beyond the confines of the UST 

excavations, additional investigation would be required to delineate the nature, 

magnitude, and extent of the soil and groundwater contamination, as per Oregon 

Administrative Rules (OAR) 340-122-240. The"Groundwater Investigation and Cleanup 

would proceed under OAR 340-122-242 and would require the installation and 

monitoring of groundwater monitoring wells. 

• Based on the results of the investigation, the owners, permittees, or responsible persons 

shall propose in a Corrective Action Plan (CAP), prepared pursuant to OAR 340-122-

250, what actions, if any, are necessary to monitor and/or remediate soil and groundwater 

contamination found at the site, as p~r OAR 340-122-242 (3)(b). The CAP should 

provide for the adequate protection of public health, safety, welfare, and the environment 

as determined by the Oregon DEQ. Once the CAP is approved by the Oregon DEQ, the 

owners, permittees, or responsible persons shall implement the CAP, and monitor, 

evaluate, and report the results of implementing the plan in accordance with a schedule 

and in a format established by the Oregon DEQ. 

• The owner, permittee, or responsible person shall retain a copy of this report until the 

time of first transfer of the property plus ten years, pursuant to OAR 340-122-360 (2). 

The data presented in this report was collected, analyzed, and interpreted following the 

standards of care, skill, and diligence ordinarily provided by a professional in the 

performance of similar services as of the time the services were performed. 

The observations, interpretations, and recommendations presented in this report are based 

on the assumption that the conditions do not vary from those found during the course of 

the investigation at the project site. If any variations are encountered during any further 

investigations for this site, De Minirnis Inc. (DMI) Environmental Management should be 

notified so that supplemental interpretations can be made. The observations and 

interpretations of this report are inte1:ded only for the subject site and the sampling 
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conditions described. The observations and interpretations of this report must not be 

extended to adjacent areas. 

The findings of this report are valid for the dates and under the conditions of the 

sampling, observations, and testing. However, changes in the conditions of the subject 

property, neighboring properties, or changes in applicable standards can occur with 

broadening of knowledge. Accordingly, the observations and findings presented in this 

report may be invalidated by changes outside of our control. 

DMI does not offer any legal opinion, representation, or interpretation of environmental 

laws, rules, regulations, or policies of federal, state, or local governmental agencies. 

If you have any questions or require further clarification regarding the information in this 

report, please feel free to contact DMI at your convenience. Thank you for allowing DMI 

to be of service and to present this information. 

Respectfully submitted, 

~J/~-
Dale L. Haar 

Project Manager 

Environmental Scientist 

Reviewed b . 

Principal 
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8.0 GLOSSARY OF ABBREVIATIONS 

(/ 

bgs below ground surface 

CAP Corrective Action Plan 

DEQ Oregon Department of Envirorunental Quality 

DMI De Minirnis, Inc., Envirorunental Management 

EPA U.S. Envirorunental Protection Agency 

GC/FID gas chromatograph/flame ionization detector 

HAL Hughes Analytical Laboratory 

LEL lower explosive limit 

LUST leaking underground storage tank 

mg/kg milligrams/kilo grams 

NWFS North west Field Services, Inc. 

OAR Oregon Administrative Rules 

OHI Oregon Hydrocarbon, Inc. 

ppb parts per billion 

ppm parts per million 

TPH-G Total Petroleum Hydrocarbon-Gasoline 

TPH-HCID Total Petroleum Hydrocarbon-Hydrocarbon 

Identification 

TPH-418.1 M Total Petroleum Hydrocarbon-418.l Modified 

UST underground storage tank 
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October 26, 1994 

Mr. Dale Haar 
DeMinimis Inc. 
34 NW 1st Ave., Suite 101 
Portland,OR 97209 

Dear Mr. Haar, 

Enclosed is the lab report for your samples which were received 
on October 10, 1994. The Hughes Report # is 94-0479a and the 
Client Project is SJM. 

Six soil samples were received under a chain of custody. The 
samples were received in containers consistent with U.S. EPA 
(United states Environmental Protection Agency) protocol. 

standard Quality Assurance/Quality control (QA/QC) procedures 
were performed as stated in "EPA Test Methods for Evaluating 
Solid Waste (SW-846)", 3rd Edition and "Standard Methods for th 
Examination of Water and Wastewater", 17th Edition. The EPA 
laboratory protocols followed include sample holding times, 
laboratory method blanks, laboratory matrix spikes, replicate 
samples and calibration standards. There were no significant 
variations from these protocols that would invalidate the 
analytical data. 

Test methods may include minor modifications of detection limit 
or lists of parameters for the published methods. Solid sample 
are reported on a wet weight basis unless otherwise noted. 

Compounds not detected are listed under results as ND. 

Sincerely, 

~).Vy\___ ctli'tf'-1!&-
Kim Hughes 
Lab Director 

21920 N.E. Glisan • Gresham, Oregon 97030 • (503) 669-3745 • FAX (503) 669-4165 
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'\NAL YT!CAL LABORATORY 

Page 2 of 3 

HUGHES REPORT #: 94-0479a 
DeMinimis Inc. 
October 26, 1994 
Four Soil Samples 

CLIENT JOB: SJM 
CLIENT: 
DATE: 
ITEMS: 

METHOD: TPH-HCID by GC/FID 
Per Oregon DEQ 

SAMPLE I.D. 

s-1 

s-2 

Lab Blank 

Detection Limits: 
Gasoline - 20 mg/kg 
Diesel - 50 mg/kg 
Heavy Oil - 100 mg/kg 

RESULT 

ND 

*Carbon range corresponds to gas and diesel. 
**Carbon range corresponds to gas. 

ND = Not Detected 

Extraction: 10/10/ 
Analysis: 10/10/ 

SURROGATE 
RECOVERY, % 

90 

96 

97 



ANALYTICAL LABO RA TORY 

HUGHES REPORT #: 
CLIENT: 
DATE: 
ITEMS: 

94-0479a 
DeMinimis Inc. 
October 26, 1994 
Two Soil Samples 

METHOD: TPH-418.l Modified 
per Oregon DEQ 
Results in mg/Kg (ppm) 

SAMPLE I.D. RESULT 

S-1 3750 

Lab Blank ND 

Detection Limit 25 

METHOD: TPH-G by GC/PID 
per Oregon DEQ 
Results in mg/Kg (ppm) 

SAMPLE I.D. RESULT 

S-1 278 

S-1 Replicate 263 

S-2 3552 

Lab Blank ND 

Detection Limit 10 

ND = Not Detected 

Page 3 of 3 

CLIENT JOB: SJM 

Extraction: 10/12/ 
Analysis: 10/12/ 

Extraction: 10/10/ 
Analysis: 10/10/ 

SURROGATE 
RECOVERY, % 

93 

100 

105 

98 
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October 21, 1994 

Mr. Dale Haar 
DeMinimis Inc. 
34 NW 1st Ave., suite 101 
Portland,OR 97209 

Dear Mr. Haar, 

---..:• 

Enclosed is the lab report for your samples which were received 
on October 11, 1994. The Hughes Report # is 94-0487 and the 
Client Project is SJM. 

Two soil samples were received under a chain of custody. The 
samples were received in containers consistent with U.S. EPA 
(United States Environmental Protection Agency) protocol. 

Standard Quality Assurance/Quality Control (QA/QC) procedures 
were performed as stated in "EPA Test Methods for Evaluating 
Solid Waste (SW-846) 11 , 3rd Edition and "Standard Methods for th 
Examination of water and Wastewater", 17th Edition. The EPA 
laboratory protocols followed include sample holding times, 
laboratory method blanks, laboratory matrix spikes, replicate 
samples and calibration standards. There were no significant 
variations from these protocols that would invalidate the 
analytical data. 

Test methods may include minor modifications of detection limit 
or lists of parameters for the p.ublished methods. Solid sample 
are reported on a wet weight basis unless otherwise noted. 

Compounds not detected are listed under results as ND. 

Sincerely, 

. ' ry 1i.a4-t;:"f '-Yc-· 

Kim Hughes 
Lab Director 

21920 N.E. Glisan • Gresham, Oregon 97030 • (503) 669-3745 • FAX (503) 669-4165 
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HUGHES REPORT #: 94-0487 
DeMinimis Inc. 
October 21, 1994 
Two Soil Samples 

CLIENT: 
DATE: 
ITEMS: 

METHOD: TPH-G by GC/PID 
per Oregon DEQ 
Results in mg/Kg (ppm) 

SAMPLE I. D. 

S-3 

S-3 (replicate) 

S-4 

Lab Blank 

Detection Limit 

METHOD: 

SAMPLE 

S-3 

S-4 

TPH-HCID by GC/FID 
Per Oregon DEQ 

I. D. 

S-4 Replicate 

Lab Blank 

RESULT 

42 

44 

2900 

ND 

10 

RESULT 

Co9-C1.1* 

Co7-CJ6 * * 

Co7-C10** 

ND 

Page 2 of 3 

CLIENT JOB: SJM 

Extraction: 10/12/ 
Analysis: 10/13/ 

SURROGATE 
RECOVERY, % 

79 

71 

85 

92 

Extraction: 10/13/ 
Analysis: 10/13/ 

SURROGATE 
RECOVERY, % 

100 

98 

101 

98 

*Carbon range corresponds to gasoline and diesel. 

**Carbon range corresponds to gasoline. 

ND = Not Detected 



HUGHES REPORT #: 
CLIENT: 
DATE: 
ITEMS: 

94-0487 
DeMinimis Inc. 
October 21, 1994 
One Soil Sample 

METHOD: TPH-418.l Modified 
per Oregon DEQ 
Results in mg/Kg (ppm) 

SAMPLE I.D. RESULT 

S-3 93 

Lab Blank ND 

Detection Limit 25 

ND Not Detected 

Page 3 of 3 

CLIENT JOB: SJM 

Extraction: 10/14/ 
Analysis: 10/14/ 



6 
ure~r1<:1.r'11, ure8Ull ::i1uvv 

503/669-37 45 
FAX: 503/669-4165 

Project Information 

Project Number: 003 f? - O'f "1 '/ 
Project Name: _..,$..,__>-'I'--'-/1\-"--------~ 
Company: Do}/\·,.,._·,""'··~ T"'r. {D.M-rj 

Project Manager: _j)Q re L. lfe. e-r-
Collected by: !Jo.J e L. /J:"' CiJLH S 
P.O. Number: 

LAB ID SAMPLE ID DATE TIME 

()) 5 -..3 IP-/O-f'/l ; .r;:,g 
()2 .5- 'I /O·f0-'7'1[ J <;'I/.. 

/, t::n:::t..INOI IJC::~i::n RV /~inn I P~int\ 

Lab Project Number CJ Ci -d-l'ZJ Date / 0-// - 7 Y Page _/_ of _j_ 

Reporting Request 

l>/l'PHONE: 2 1 \ - '{0 7 'I 
~FAX: 2? \ - 0(/ L--

TURNAROUND TIME 

~Standard 

D Other 

. ' 
·: 0 RUSH l 

"": ... 

MATRIX "' 
cc ffi -w ~ ······~·~·~ 

A tJ 11.1 VC::IC: REQUEST 

..J !;t CC;:O -
0;: UJzo~m (/) :c8::r:c.!l·~ 

aio..t-u_±±9 
~~ 0 ~ l=l=·if (.'.)(.) g ·--\1-

E 

'" '" ::;: 
~ < 
"'~ ~ "' .... 

• IX l')(J r1)< \) 
V' I IXIJ<,. 

I~ ,,1 .. 

• • • e 
" .. 
i5 

0 0 !'; 
0 0 ~ 

0 

i11l 
N N 
0 ~ ~ :;; 
;< "' ~ ~ 
"' "' g Cl. .... • • "' "' 0 0 ~ -~ 

> > ~ 

II I" fl' 

JXt Rec'd at 4° C 

~EPA Jars/Vials 

,KJ OR Methods 

OWAMethods 

0 -
ro ,,_ • 
0 ti -
~ ID ~ . ~ . 
~ !B. ~ 
~ .!! ~ 
'iii 2! u . . .... 
~ " 

Special Instructions 

fl!Q(J>., 5'? c "' II °" s s:o0"" 
0s 01"' /-, .,....-,"',,r·,Ps "~ ~ 
kcl I 

<;;,,""rJ/<>5 s-3 ........ ~ 5,y 
o,'8 4, <? o.....i·, \y c oV\h ~ ~~.r. ; 
..,,·~"' 3 9 1 •J "'£° ''""~ .... ;.'( 
!/\fQJ f<> hf' :J'Y•.,\:G~~ 
A<:/11"'. I i.~ ... k~ I 

~ 

REMARKS/SAMPLE CONDITION 

tL I N1, /-Jar.-

1J1.b )',,.J,-;;J:-A 
' 

,. 
I I I I I I I I I I I I ! I I ! I I I I I I' I I '';. 

nll.TCfTIP./IC ocrc1vcn i:iv /~inn f Print\ OATE!TIME I I . P_L§A~§ N()TE.:__ I 



APPENDIX C 

Permits, Receipts, 

and 

Licenses 

! '· -



: :;;·;. 

FORM MUST BE SUBMITTED BY UST OWNER OR OPERATOR 30 DAYS BEFORE ST ART OF WORJ 

YOU l\fUST CONTACT YOUR LOCAL DEQ REGIONAL omcE 3-DAYS BEFORE STARTING AN 
DECOMMISSIONING WORK (Phone numbers are listed on reverse) 

Will tank removal or potential cleanup affect adjacent property or Right-of-Way property? Yes __ No \/" 

Date decommissioning is scheduled to begin: 

I 
. DEQ Tank Size Product: Gasoline, Closure or Service Change? Tank 

UST in Diesel, Used Oil, Other? ReF 
Permit (Gallons) Tank Closureco New co ~ 

Present New Re!rnoval Inplace Product Yes 

l f)ir/ !< 'i, ()00 {7~;.o}:r-'<. / v 

- t-AtlA ;o
1 
ooa G"..s" I:"«. v 

I 

* If decommissioned tank(s) are to be replaced by new underground storage tanks you must submit a new pem 
application containing information on the new tanks 30 days before placing them in service. 

oo Submit a soil sampling plan to the DEQ regional office and receive plan approval prior to starting work if 
tank is to be decommissioned in-place, 2) tank contents are changed to a non-regulated substance, or 3) tar 
contains a regulated bstance o er than petroleum. 

' 1991 
a DEQ 

Notice of UST Permanent Decommissioning/Service Change 

' 
1,-

'0 6 
Sf P. I 

/: iif [-

u 
,., 1~ 
~ ,I 

t.:: 

I·•'. , . ~. Pa! 



r, 

.~, 

.-"'\ 

.·--\ 

' 

~ 

~. 

\ 
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5~ £.~. Ash s:~92: 
0 ortlanrl, OP. 97204 P~1C<r.2: 823-371~ 
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p;~r.!7 NU~BE~! T94~246 

~EE /.!'!~UN"!: $ ! 57. 8(! 
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NE~ !NST~.~~h~ION 

~!QU!DS/TAtH:S 

A~D:-:o~ A'. 7E~A'!Ofi 
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~~: 0:~~!~~; R;~~2D: 
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~·.··.·.•··. 
~ 

N~ 20652 
OUST OIL ASPHALTS INDUSTRIAL FUEL OILS 

DIESEL 285-4648 PORTLAND, OR 97217 DISTRIBUTOR • SERVICE 

CONSIGNE'E ~ {)Zj DATE /D f;3Jry 
DESTINATION ~ , (}./\ CARRIER-'-µ__,_IN___,_f--=5==-.--_____ .:_c__~ 
~ cy:_;__JJ :k/VJ/igJ PURCHASE No:v(Jg Y77 

.. 
SHIPPER 

SHIPPING NAME CLASSIFICATION 1.0. NO. PLACARD NO. 

CONTENTS ~ ~ ,,,../~ •. n ~:..1 fi)Q ;J..,b._~y 

NET GALS BBLS TONS 

UNIT PRICE 
TRK NO. 

,;)-;) I 
PRODUCT 

~ 

GALS LOADED f 

EfvlERG~~~CY ',;v:·.;,.""':v; -
Office Use Only 

TRL NO. --G I ~ 1-1:0 I l · 800. ill-2.0-12 
PRODUCT i SUB TOTAL 

API I TOTALS ! I ':1;2 I FREIGHT 
WEIGHT i LOADING UNLOADING 

: SUB TOTAL 

I 
TEMP GROSS i TIME DUE TIME DU~ ! 
CORR TAX j SUB TOTAL 
FACTOR TAR~ TIME START I TIME START i 
WT ! 
GAL NET I TIME FINISH TIME FINISH HOURS I SUB TOTAL 

REMARKS I 
EPAlt o:::rr 1"7111fl."tQRC: --- - TOTAL 

~ /? 

;1·-

1i .. : 



~··--·-· 
~ 

INDUSTRIAL FUEL OILS 

DIESEL 

® '!n:!:'I:.~!¥::,~~;-;;;=-
(503) 285-4648 PORTLAND, OR 97217 

N? 20614 
DUST Oil ASPHALTS 

DISTRIBUTOR - SERVICE 

CONSIGNEE _%?;£;1 Q;) DATE /J/;0/1 y 
4'i,.. .-n-1 1 A 1 / , t I __,-- c:-

DEsT1NAT10N rv-'v1./bt:',.y<-'f I U~" CARRIER {\. l- v f---.) 

SHIPPER flfv'~ ~~ -k~ PURCHASE NO. ________ _ 

SHIPPING NAME CLASSIFICAT!ON l.D. NO. PLACARD NO. 

/f,C:Vn ff"U"Jv'-~1-1 - \ -*'' '-'-<.( 
I'-' '--" rr ~'LA''-<.V 

TAK NO. //) 

PRODUCT " 

! 
GALS LOADED I' Office Use Only 

n - A A IA EMERGENCY CONTACT 11 
UNIT PRICE 

TRL NO. 0 v J-1 v I 
i l . 800 • 473-2042 jo I PRODUCT I SUB TOTAL 
I NET GALS BBLS TONS 

TOTALS I ,:J.C/ r) I I 
API I • FREIGHT ! SUB TOTAL 

WEIGHT LOADING UNLOADING 

TEMP GROSS TIME DUE TIME DUE 

CORR TAX SUB TOTAL 
FACTOR TARE TIME START TIME START 

WT 
GAL NET TIME FINISH TIME FINISH HOURS SUB TOTAL 

REMARKS 

-~e339t1-C:. 1·,,:_.. IU '"" TOTAL 

i 



~ 

·---------,-,----:--.,~~ 

-]'/ 727'7 

Nw. 7--id/ SCHNITZER STEEL PRODUCTS CO. 
INTERNATIONAL TERMINAL 

BILL OF SALE NO. ~1_,u-<-<:..f2-j. 
12005 N. BURGARD. PORTLAND. OR 97203 

(503) 286-5771 
FE· 355418 

l REPRESENT ANO 1NARRANT 7HAT 11-!lS \t\ATE::-.IA.L 
_ -· . : DOES NOT CONTAIN A HAZARDOUS SUBSTANCE ·'S 

i---~--------.------r-----+--°"'=--''-------- DEFINED BY FEDERAL OR STATE LAW. AND I AGRE= 
VENDOR COMMODITY //1 ? COMM. --r---/,_ TO INDEMNIFY SCHNITZER STEEL PROD. CO. 

CONTRACT 
NUM~"" 

NUMBER NUMBER U..::> DESC. ~ ''-.J- AGAINST ALL CLAIMS. 

G N 

T 
A 

N 

PRICE 

CARRIER 

30620 G lb 03:11 PM 10/1ti'f4 

:17760 G lb <)3:38 PM 1on;:9,1 

I L i <c-c 

7s L//L 
i-. EXTENDED 

TRACTOR NO. 

WEIGHER 

<".__)' 
/:_,'I' 

TIME 

.... 

.... 

.... 

FURTHER. IF YOU SELL US CAR 800\ES. RE-i 
G FRIGERATORS. AIR CONDITIONERS OR OTHER 

MANUFACTURED ITEMS THAT CONTAIN SFC"S OR 
FREONS. YOU CERTIFY THAT THE CrC'S OR 

T FREONS HAVE BEEN REMOVED IN ACCORDANCE 
WITH THE CLEAN AIR ACT. AND. THAT "SEALED 
UNITS" ANO COMPRESSORS HAVE BE=N EMPTIED 

N OF ALL OIL OR OIL PRODUCTS. 

- ~ 

-,:; 
0 
0 

"' 0 

§ 
m 

:r' 



---------·------·-------· 
~3.ni f 2st No.: Tr:i.nspcrt~r~ irri ve:1 s tic.a~: 

!h\<S:,0 CELORIE Ril0Y ARE6iH 
!7-illli5~ CELGRIE !Jilli ilEIER 
37-il09:<1 CELORIE- >1JbfR »JDRE 
!7-i'kri51J CillHIE Ri1liDY ARE66ER 
!7-ro<i50 CELORJE DO.JS rEIER 
a1~se C&ORIE RlX·fR ~f.iJRE 

37-f?i3'950 CfLORIE Rll!IDY eREGifR 
l7-il'l'l51l CELORiE ro.16 MEIER 

;:;qTE 
TI!<E 

------·---------------·-------·--
fross i2re Net Net Tr..riS 

lb lb lb 

6~ 23960 393b0 !l. &B 
:i-FA 2~ 3332'0 lb.&6 
57eb~ 2il4'J ;>:"')~ 1' " .ti.. 'lb 

2:JBS 23800 31:-&0 15.71 
54l1'0~ 242~ 2'1780 14.il'l 
:818i 2~B 34149 17.07 
57860 23750 3411'~ 17.05 
:-b'14~ 242C.~ 32721 16.3& 

133. 95 



._ 

allowing information M!.!fil: be sub_mitted by the underground storage tank owner, operator or licensed DEQ Supe 
.ys following completion of the tank decommissioning or changing tank contents to a non-regulated substance. (0. 
hough -150) 

ll!acbed supplemental checklist sbould be prepared by the person performing the decommissioning or service c 
:list sbould be provided to DEQ and the tank owner to demonstrate· that all required practices were followed. 

wily the cheddist is filled out by the DEQ licensed Service Provider or Supervisor. Owners who Wlslll 
nmission a tank or change service must follow all DEQ and other applicable standards. The oWner should cont 
Jnal Office prior to starting tho work to receive cu=t copies of underground storage tank regulations . 

........ ,_ 

ATES: ~(_// 

mmissioning/~~~ge Notice - Date.Submitted: -q-J~'J ~ (30 days before work starts) 

Work Start Telephone Notice - Date Submitted: / t9-"')~1 '-{ (3 working days before work starts) 

. DEQ Person Notified: G ~i To \"'-'/\, -# 2 6- 3 
Date Work Started: JD-) -'J/ 

Date Work Completed: OV\ - j D; "'0 · 
,; Provide the following information if any soil or water contamination is found during the decommissioning or sei 
amination must be reported by the UST owner or operator within 24 hours. The licensed service provider 
unination within 72 hours after discovery unless previously reported. 

D~ Cooramination Reported: /&··j~ By: lb l~ L. !(,,,_.._, 
• DEQ Person Notified: _ J-. tQ.~ • Po i/od, . 

okfill Telephone Notice - Date Called: ;J /A· · (before backfil,.lm_g) A/of fef I.\; r._i =--!> /Et 
DEQ Person Notified: ;1//A · (o/(Crk, ,,;: ;"~IO Gr<>u..~t'l\' . ; 

ERMITS: 

': DEQ permits or an addendum to the UST permit(s) may be needed where soil or water cleanup is required. 

DEQ Water Discharge PCrmit #: /J /A . · Date: ;J /A · . 
Disposed to (Location): ;J /A . -

DEQ Solid Waste Disposal Permit #: ;J /A. Date: ;V /It· 

' 1992 
DEQ 

UST Decommissioning/Change-in-Service REPORT 



ffi.MITS (Continued) 

UST Soil Treatment Permit Addendum - Type: --';ti__,_/_'.LJ_. _Dale: __ ,AJ-'/_J1_. _ 
.-.. 

·-:: .. ~ 

Soil Disposal or Treatment Location: _ __.:N_;_,_/4_. _________ _ / 
.\NK INFORMATION: 

tk DEQ Tank Size Product: Gasol1ne, Closure or Service Change? Tank 
UST in Di!!sel, Used Oil, other? Repl 

Permit (Gallons) Tank Closurea> othera> 
Present New Removal Inplace Use Yes1 

EA 1-1 K_ 'Ii l)tJ{) Go.,Q)f:v..e . V" v 
eAfJA I tJ, {J;{)() ~ol~"~ / v 

* Where decommissioned tank(s) are replaced by new underground storage tanks the UST owner or operator n 
submit a new permit application containing information on the new tanks 30 days before placing them i.a-sePi 

"" Submit a soil sampling plan to the DEQ regional office and receive plan approval prior to starting work i 
tank is to be decommissioned in-place, 2) tank contents are changed to a non-regul.ated substance, 3) tank cont 
a regulated substanre other than petroleum, or 4) tank changed to non-regulated use.. 

... :;;...-.: -
::;.,.. \ 

ISPOSAL INFORMATION: 

~ank Tank &·Piping Disposal Method Disposal Location of Tank Content 
I 

Scrap Land- Other Identify Location 
fill & Property Owner Liquids Sludges 

/ 
lSc~~~t-z~• ,;:,..., f(.~"t'"""· !lo..r-6;,t:- o;J A · -

lo" I /2-00 5' ,,J, /,ur;:, ~(' Jo 
'J!,,S-J!:° fl. f-'D\<Q JO, • J.~ ~(""' ;""'°". fot--1-\,,,~4 {) fZ "\ 72.DJ cr+k~A 6 P 

2 / .s;;." \M. "' • 
Sa. """". . _s "' VY" I? 

, 

* Note: The tank contents, the tank and the piping may be subject to the requirements of Hazardous W 
regulations. If you have questions, contact the DEQ Hazardous Wiste Section at (503) 229-5913 or DEQ regi< 
office b.a.zrutlous waste staff. · 

-·· -·: 

26, 1992 
on DEQ 

. UST Decommissioning/Cbange-in-Sernce REPORT 
·~-. .r • 

.. : -,-. 

-. ·, ... 



.. - .. -

:ONTAMINATION INFORMAnON: 

Tank Ground* Product Product Number Laboratory . 
# water odor in stains Of (Name, City, State, Phone) 

in pit? soil? in soil? Samples 

I ;t)., Yes YeJ z_., ~s i.-,er <f-""'-,'..(f .. ; .,_ \ Lo.. Go1'"o..t6.'6i 
' :o -,-Gt~~ IZ ' ., ;, 

2-- /IJ(J y,,;; Yes ~ 5a.. IN'- i::_ ' 

* Note: Sampling is required if groundwater is encountered. See cleanup _rules. 

y 26, 1992 
:gon DEQ 

UST Decommissioning/Change-in-Service REPORT 

661-: 



ITACHMENTS TO THIS REPORT: 

:ach a copy of the laboratory report showing the results of all tests on all soil and waler samples. The laborato!") 
fy sample collection methods, sample location, sample depth, sample type (soil or waler), type of sample conta 
:rature during transportation, types of tests, and copies of analytical laboratory rep6rts, including QNQL informal 
llory name, address and copies of chai.n-of-<:ustody forms . 

.. 
cootamination is detected and a Level 2 or Level 3. soil matrix cleanup standard is selected attach a copy of th• 
>is for the site including methods of determining soil type, depth to groundwater, and sensitivity of uppermost ac 

-<'···· 

:POR'I'. FILING: 
:·· 

report, signed by the tank owner or operator, complete with all applicable attachments must be filed with DEQ : 
1 30 days after the excavation is backfilled or change-in-service is complete. Contact the DEQ regional office p 
!port where special circumstances exist at the site (such as water in pit, remaining pockets Of' contamination, etc. 

E: If contamination was found during site assessment at decommissioning or change-in-service and repor. 
nal office, this report 1!1'1Y be submitted with either the first interim cleanup report or the final cleanup report 
;t. 

Return Completed and Signed Form to: Department of Environmental Quality 
UST Program - Decommissioning Report 
811 S.W. Sixth Ave. 
Portland, Oregon 97204 . 

Or FAX Completed and Signed Form to: (503) 229--0954 

.:r:~. ;;~.···:n·t···J~~=ik.'::.:.0~::.+.~.:.~r:~~~~'.t0· i:•~::;'.~.:.·•::-:::.~.···.···.· ~.;;.~.·· ";~.··.!.''''.··.:.!·.i······.···.·· .•.•. ·.····.···············.···.·j·········.··.i.•.· .•..•..•. i ... •.i.•.·• .•. • •. · r•!!J~i! 
~ 1-r.; /4}fe tlfMt 

:jittitt~::~;{::::j:j:::~::::::::;::: 
.......... ~l>· ......................... ,,,,,, ...... ·.···· :..... '··· .. :.L ......... : ........................ ,." .......... :. .: ............. ,.; ....................................... ,,, ............... . 

.. -.. ··.·:·· .. :.---;:-.·>:<·;-,:·:·:-·· 

information: (503) 229-5733 or Toll Free in Oregon UST HELPLINE 1-800-742-7878 

26, 1992 
in DEQ 

UST Decommissioning/Change-in-Service REPORT· 
~·. -. . . 

··~ .. 

·"·. 

Pa 



AFETY EQUIPMENT ON JOB SITE: 

Fire Extingtiisher: Type/Size: f>cJ [~Q ...... ~c.c..} 40 ..Jt:grt>-/,.'C Recharge Date: ,t.l«v. 
::;r ....A .. ~~ .s;:~"._+;P.-, Cot~"--lio111 . 

Combustible Gas Detector: Model: .MX ~ · Calibration Date: /CJ-. 

Oxygen Analyzer: Model: _S'o,V'\" °'J «-k.J~ Calibration Date: /a-; 

>ECOMMISSIONING: All Tanks: (Unk.= Unknown, NIA= Not Applicable) 
(Check Appropriate Box) 

Ill electrical equipment grounded and explosion proof? 

' :afety equipment on job site? 

)verhead electrical lines located? 

lubsurface electrical lines off or disconnected? . 

'1atural gas lines off or disconnected? 

~a open fires or smoking material in area? 

\/ehicle and pedestri.an traffic controlled? 

3xcavation material area cleared? 

:l.ainwater runoff directed to treatment area? 

Drained and collected product from lines? 

Removed product and residual from tank? 

Cleaned tank? 

Excavated to top of tank? 

Removed tank fixtures? (pumps, leak detection equip. 

Removed product, fill and vent lines? 

rANK ABANDONMENT IN-PLACE: 

Sampling plan approved by DEQ? 

)ate: DEQ Staff: -------...,.----

l, 1991 
on DEQ 

UST Decommissioning Checklist 

Yes No Unk 

/ 

c./ 
~ 

v 
v 
v"'" 

v 
v 
v--
v 

II 

I 



>ECOMMISSIONJNG: All Tanks: (Unk. = Unknown, NIA = Not Applicable) 
(Check Appropriate Box) 

2ontamination concerns fully resolved? 

:ANK REMOVAL: 

Tank placement area cleared, chocks placed? 

Purged or ventilated tank to prevent explosion? 
Jethod used: Oiy J:c .Q Meter reading: 1% i tzs% 

) 

No chains or steel cables wrapped around tank for removal? 
. . . l 

Tank removed, set on ground, blocked to prevent movement? 

Tank set on truck and secured with strap(s)? 

Tank labeled before leaving site? 

;ITE ASSESSMENT: 

Site assessed for contamination? See OAR 340-122-340 

Soil samples taken and analyzed? 

Decommissioning/Change-in-Service report sent to DE ? 

Was contamination found? Date/Time: )0-J[)-'7'/ //) b 

Was contamination re rted to DEQ? By: {),,, }<:: L, J/--~r 
•ate/Time: ;v-10-1 /6/{) DEQ Staff: A,_Jr"-'2 f~//prk 

Was hazardous waste determination made for tank contents (Liquids/sludges)? 

Disposal location of tank(s) contents. 

Yes No 

I I 

v 
~ 

v 
i,-----' 

v--
~ 

Name: /Jo... I loe 'I {),' ) 1 I V\C. Date: /0-/()-'jf ~"'J /Dr/]-j1j 

Address: //)3) ;l/. ;:orcE' AJ'<. 
& r+ 1~ "'~ t) g, er 7 2._0J Attach disposal receipt, 

Disposal or recycling location of removed tank(s) and associated piping. 

Name: Sc.J1v"\',-\-z_.,f ,<;f,,,,) /rot."\-s Co. Date: /0-)/- f;! 

Address: / 2 0 0 :;;- /1J. B'"' SJ a., f ~ 
lo d-'"'~a D r<_ CJ 7 2D -.J Attach disposal receipt. 

If tank(s) are inte~ded to be reused, identify new tank site. 

Name: /l//Jt · . Date: /J / )i ' 
Address: /'J /1 , 

Purpose of Reuse: __ ;V~f_Jt_. ____ _ 

1, 1991 
on DEQ 

UST Decommissioning Checklist 

Unk 

I 



VORK PERFORMED BY: 

DEQ Service Provider's License #: ~ _ · 

Name: Ck JVF.,..,·. IM.•5 Jlf\ c. 

Telephone: 2 'I f - l/ 0 / Y 

lEQ Decommissiooing Supervisor's License #: 12 'i l) 
Name: (),.,, ) \? (_ "- ~ '" 

Telephone: L.. 4 -S-- I../ 0 7 <j 

:HECKLIST FILING: 

rovide copy of checklist to the UST owner and operator. 

end completed checklist to the DEQ headquarters within 30 days after the excavation is backfilled. 

IB: If contamination was found during deconunissioning and reported to DEQ regional office, this rE 
nitted with either the first interim cleanup report or the final cleanup report, whichever is first. 

Send Completed Form to: Department of Environmental Quality 
UST Program - Decommissioning Checklist 
811 S.W. Sixth Ave. 
Portland, Oregon 97204 

c information: (503) 229-5559 or Toll Free in Oregon 1-800-452-4011 

i'./t...l ~jJ~ 229 - 5'! ,Jq 

y 1, 1991 
'gon DEQ 

UST Decommissioning Checklist 



UST SERVICE PROVIDER LICENSE 

License Type 

Service Provider 

This License is Issued by The Oregon Dcparlrncnl of Environmental Quality to: 
De Mini1nis Inc. 

34 NE 1st Ave., Suite 101 
Portla11d, OR 97209 

You arc Licensed to Offer the following Underground Storage Tank Services: 
License Nu1nber Issue cl Expires 

Soil Matrix Cleanup Prov. 
13383 
11123 

April 16, 1993 
December Olf, 1993 

May 07, 1995 
December 01,, 199 5 

A Licensed Underground Storage 1hnk Supervisor Must be 
Present al a Site lo Perform These Services 

:l~ RE ID: 7G30 

ikpircxx: A ID: 11;0 
Authorized:~ rt:::.___ fr_. 

Richard P. Reiter 
UST Compliance Manager 

·. 



Dale Le~n Haar 
34 NW lst Avenue

6 
Suite 101 

Portland, OR 972 9 

LICENSED SERVICES LIC// EXPIRES 

Decommission 12425 09-JAN-95 
Soil Matrix Cleanup 12426 09-JAN-95. 

~&//_______ 
Supervisor Signature 



WATl:.H AUUt:.U Al 

CUSTOMER'S REQUEST 

___ gals. to full load 

___ ga(s: to 213 load 

gals. to 'h load 

ADDITIONAL WATER 
ADDED TO THIS 

CONCRETE WILL REDUCE 
'TRENGTH. ANY 

', .•TER ADDED IS 
AT CUSTOMER'S 

w OWN RISK. 

WATER REQUESTED BY: 

1i;:.;;,1· 1..t1L... 

TAKE!'[ 

0 YES 

0 YES 

0 YES 

FREE UNLOADING. 
- TIME ALLOWED ON 

FULL .. LOADS. 
Additional unloading 

time charged at current 
hourly truck rate. 

R.EASON FOR DELAY TIME: 

0 JOB NOT READY 
0 LACK OF HELP 
D WH~~L \:\ARROW JO]?~ 
0 WAITING FOR TRUCK TO UNLOAD 
0 ADDING WATER i. 

0 ARRIVED JOB EARLY 
0 OTHER, ________ _ 

-·tJOB # 15"7 BID# ., .. -:"· - ' ~ -.-
) SOLD TO ,. NORTHWE:tlJ f;IEf-D SERIJlCESdNC!.'<: 

' """· " 

. DELIVERY 
PO!NT 

DATE 
- TIME 

STAFF .JENNINGS,, 
82Lttll ~:'.\W lt11~~c.:HDr4"M 

' n /0B/"»P.O.# . 1.-lb 1."5-7<~-;·7 
i 3·: occ; PLANT I l 0 PIT 

-~-; 
'~·' 

Q1~)" 

DRIVER,.. Jf'. crn;sT /t.Jil-;E 
GROSS 25. 3! TRUCK I# 3b TRLR # 
;TARE iQ;. E\J WEIGHMASTER CDYE 
~ET >-14. 50 LIJAm;, h ,-;ccM.' 
SPECIAL INSTRUCTIONS: 

.., ,, 
B3';)39 
··~ 

---~------------- l~Y· 

MATERIAL MIX DESIGN,"SSD ~OISTURE 
CO""ftREGTJON [\ESIRED AMOUNT~.,:, ~CTUAL AMOUNT~,- SSD CORR

1

WED A1'\0UNT 

.~..,.-· 

"''''' ·-~ '7>·· ·. 

0.. 
::l I 
"' ' ; 
&\ 
W• 
>·1 
@~ 
01 

I>·· 
TRIM 
WATER GAL/YD: 

--~· 

PRODUCT# PRODUCT DESCRIPTION 

1000:311 314-·(~t CRUSHEL· 

I 

TERMS: NET - ODE ANO PAYABLE By 15TH OF MONTH FOLLOWING PURCHASE. A 
finance charge of 1 V2 O/o per month, or a minimum of $1.00, will be made on Iha unpaid 
balance al the end of !he following month's billing cycle. This is an ANNUAL PERCENTAGE 
RATE OF '18°/o. PERSONAL NOTICE: We reserv~ lh~_r_i-~~~~~ c~ii:r1~!i~}~~!~~abor and 

WATER/ 
CEMENT 

!RATIO 

MAXIMUM 
ADD 
WATER GALS. 

, ·~F QUANTITY UNITS UNIT PRICE AMOUNT 

. \ Tm;~ l'l~ 50 , ... ~ 
::.:1 1 •· ... '-~l .. ~·,. _,·,.:· 

'. ~\~: ~;;;;; ·- ~1·. 
,~ .. 

i ·.; 

I 
; :'.,' I ., 

·.t": 

.•! 

A_ ( i,l (i - / . I 
__ .f!___1JZ~_f~'::~l!t._~~-~t-°'i• •. L \ TOTAL 

0 
i:::ri::l\/i::'.n l=l.Y -------------·-- ~Tn1£ci<KFET:r;;#:----,--_-::....,cie'1"8IT"'l/"1'.IJ.--



YYAI c.n ~uui:.u 11.1 I&..~ I VI&... U IWlll'OV I.._ .... I" '-1 I ........... ---·- .. ·.·r ... ----·· ... ....... ....... ~ ..... 
JSTOMER'S REQUEST TAKEN FREE UNLOADING JOE3 # ;1: 157 BID # ·' , .. TIME ALLOWED ON ; 
_· __ gals. to full load 0 YES FULL LOADS;· , .. 

NORTHWEST r= I ELD'' BERV ICES I NC . SOLD TO 
__ gals. to 213 load 0 YES 

Additional unloading ·'-.-t - .. 
time charged at current 

STAFF JENNINGf:3> 
__ gals. to 113 load 0 YES hourly truck rate. DELIVERY . 

82'10 SW MACADAM POINT ·-'.Yt 

ADDITIONAL WATER REASON FOR DELAY TIME: i ;; 
' -ADDED TO THIS 

0 JOB NOT READY 
DATE 11 /Q18/'_1 .. P.O.# 8612;-72-17 ... 

INCRETE WILL REDUCE TIME ~- J. 1 : 53 PLANT PIT 0 LACK OF HELP 
1 (~· Jl10 

Sl'.n;'NGTH. ANY 
DRIVER 

V.. ,:·,:1 ADDED IS 0 WHEEL BAt;lROW.JOB - J"I< CONST /l'i I KE 

AT t;USTOMER'S 0 WAITING FOR TRUCK TO UNLOAD GROSS ~~:L.i.63 TRUCK# 3b TRLR # 

OWN RISK. 0 ADDING WATER TARE 1 0. D 1 WEIGH MASTER EDYfo 

0 ARRIVED JOB EARLY ·• NET 1 -;- n--:• 1_mms: ,, ilCCM. ' 55~51 .... ·-' .. ,_,.._ 
'ATER REQUESTED BY: 

0 OTHER 
SPECIAL INSTRUCTIONS: . 

ATERIAL MIX DESIGN, SSD MO:fcUAE DESIRED AMOUNT ·ACTUAL AMOUNT SSD CORRECTED AMOUNT 
COR GTION .... ~,, ... 

. 
·--'.·~, TRIM 

·• ;t- ~j ... WATER GAL.fYO. 
;if· 

... 
WATER/ 
CEMENT 
RATIO - . 
MAXIMUM 
ADD 

'1 I\', 
1_·_",-

WATER GALS. 

PRODUCT# PRODUCT DESCRIPTION QUANTITY UNITS UNIT PRICE AMOUNT 

1 Vll::_1i;-~::;11. 3/4-0 CRUSHED ". '13.82 Tm" ... • •'.•··· ·'' . .. · ... ;. 
. ,., '"''"' . ~ '·. .. ·-· ~i 

' " r..- ·,:; 

'· 
'. j .. 

. ··. ~ :: , ,;; i 

IS: NET DUE AND PAYABLE BY 15TH OF MONTH FOLLOWING PURCHASE. A , I J .. .\ . 
:e charge of 1V2 D/o per month, or a minimum of $1.00, will be made on the unpaid I . /' u '. TOTAL ce at the end of the following month's billing cycle. This is an ANNUAL PERCENTAGE /f 7I /C-te , .1 '"'', , • 
:.~~ 1~0/o .. PER~.o~AL NOTl~E: We ;.r;..s!!:!!!..'.h!~i.~~!!~ c~~!i::!' ... '~~~l:!abor and ________ L -----==;;;::"-.,_-=~--------------- TICKET# J-tt1~Lt ... "'i 

0.. 
;:::; .,., 
?;; 
~-
:::; . 
w 
Cl 

i 
,1 
"' ~. 

i: .\ 
.. · \ I ' ., ; 

. ' ":"\ 
. I 

"f ~: 
:;• \f, .. , .. 



'.I __ --

'',,:. 
,• 

CUSTOMER'S REQUEST TAKEN FREE UNLOADING JOB # 157 BID # 
TIME ALLOWED ON 

___ gals. to full load 0 YES FULL LOADS. l . SOLD TO NDRTHHEST FI ELD SERVICES I MC 

1 t '!: 1 d D YES Additional unloading 
gas., o a oa time charged at current " S'fAFF JENN I NGS 
gals to 1/3 load 0 YES hourly truck rate. oeuvERY . -· .. 

• POINT s~=~.1.~it) sw trt~~C.ADAt··1 

·ADDITIONAL WATER REASON FOR DELAY TIME: ., .•. 
ADDED TO THIS 0 JOB NOT READY ·oATE .l l ;03;9.f'.O.# 86 l 2 -7,=:T7 

· CONCRETE WILL REDUCE TIME .. ~- PLANT . ' PIT · 
STRENGTH. ANY 0 LACK OF HELP · l '-'1 : ~ 0; " 1 •:l _ _ oZILl 
WATER ADDED IS D WHEEL BARROW JOB DRIVE.A JV. ccnoT /i•l i i-<E 
AT CUSTOMER'S 0 WAITi}iG FOR TRUCK TO UNLOAD GROSS •. c:4 .. 1'1<2 TRUCI\ # ~,:.:. TRLR # 

OWN RISK. D ADDING WATER TARE l O. Ell WEIGHMASTER i.':DYE 
0 ARRIVED JOB EARLY · NET I·'··· -~.I Lf'i'•r:~;' ·;·:. >:<r·1»:•1 .• ' -.c:7. 

WATER REQUESTED BY: D OTHER SPECIAL INSTRUCTIONS: 

MATERIAL MIX DESIGN. SSD c~~~Jc'!r~/5N DESIRED AMOUNT .; 'ACTUAL AMOUNT SSD CORl]ECTED AMQUNT 

f.:C !I • -·~ ,t. ;'~ .· 

- ~-

TRIM 
WATER GALA 

WATER/ 
CEMENT 

' RATIO 

' 

MAXIMUM 
ADD 
WATER GAL 

PRODUCT# ·PRODUCT DESCRIPTION QUANTITY UNITS UNIT PRICE AMOUNT 

100034 3/~·-0 !:RUSHED 13.21 TON~ 

"~I'-:; ... 

f~- ~; ... ,]:: ~~ 

' ; .. ;. .-11...,·· - ·'·'; 
1 TERMS: NET DUE ANO PAYABLE BY 15TH OF MONTH FOLLOWING PURCHASE. A ~J t: ,1)' • 
· linancechargeo11V2o/o permonth,oraminimumo1$1.00,wfUbemadeontheunpaid # _0- /; _,: '/ / I TOTAL 
! ,balance at the end of the following month's billing cycle. This ls an ANNUAL PERCENTAGE /'j-~:· / ~ 1 ~/; .{IL-(, '·· · [/ 
; RATE OF 18°/o. PERSONAL NOTICE: We reserve the right to claim lien for all labor and ______ c._~ ____________ "":: ________ .f_' __________ f'.T===:------,.-,E"'i "'· .,.1.,. .. .,-, 
. m<>l<>ri<il r,.,ni<:h<>rl nn lh!<: lnh .. ,.,.,..,.rlinn '" n1=1r=~ntJ 1=1r=v1.c:::i:::n i:ITATllTI= R7n:>1 t:li::,...r:n•r:'"' DV , ICKET # "+ .llJ ~-' 



"" "l'i" .. !·I• 

..... -·-. ·---- ... ·--· -·-· - ·····-~. -- . -·· ...... _. .................. ~···-· .............. ...., ......... " 
CUSTOMER'S REQUEST TAKEN FREE UNLOADING I JOB# 

...... ....., ..... L. 

1 ~;; -, BID # _., 
TIME ALLOWED ON 

gals. to full load 0 YES FULL LOADS. I. SOLD TO 
gals. to 'h load 0 YES 

Additional unloading 
NORTHWEST:·; FI ELD SERVICES I NC 

time charged at current 

gals. to Vo load 0 YES hourly truck rate. "'DELIVERY 
STAFF .JENNINGS 

POINT 821;0 S~J MRCi'IDnM 
ADDITIONAL WATER 

ADDED TO THIS 
REASON FOR DELAY TIME: .. " I 

0 JOB.Nill READY DATE 
~- ·-" .. •' _ .... , .. _,_, .:::. ""-'· 

CONCRETE WILL REDUCE 
J. l /08/<J.f.O.# BG t ;.3--7~?.77 

STRENGTH.ANY 0 LACK OF HELP TIME !L1\_) ~~+.; PLANT 10 PIT 1z11/1 

0 WHEEL BARROW JOB DRIVER 
WATER ADDED IS J: ... ~ c:o1'-t3·r 1r.,.11 ~·.:..: : I 
AT CUSTOMER'S 0 WAITING FOR TRUCK TO UNLOAD GROSS ;.:,5" 01 TRUCK# ,]G TRLR # 

WEIGH MASTER OWN RISK. 0 ADDING WATER TARE LO •. Cjt E:D'i'E 

I 0 ARRIVED JOB EARLY NET .t.t~ .. 21J LO~>DS: \ (;r:r:l't. :: 1•~.;:::1D 

WATER REQUESTED BY: 0 OTHER 
SPECIAL INSTRUCTIONS: · 

MATERIAL MIX DESIGN, SSD c~~w;g.~,!iN DESIRED AMOUNT . ACTUAL AMOUNT SSD CORRECTED AMOUNT 

PRODUCT# PRODUCT DESCRIPTION 

1 oc:10;:llf 3/ ~t-·0 t:HU~31·!ED 

[Wf~;'·i·: I 

I tERMS: NET - ouE"ANO PAYABLE-BY 15TH OF-MONTH FOLLOWING PURCHASE. A 
t finance charge ot 1 V2°/0 per month, or a minimum ol $1.00, will be made on the unpaid 
~ balance at Iha end of the following month's blllfng cycle. This is an ANNUAL PERCENTAGE 
I RATE OF 18°/o. PERSONAL NOTICE: We reserve the right to claim llen for all labor and 
! ~ ... 1 ..... 1 ... 1 f,.,.,1.,.1.,,.,.1 .... ., +i.;~ 1,...1. ,,,.,.,.,.,..;.,,., '" noi=r..n..i oi=\l!C:i=n c:TllTI r-ri= i:nn?1 

TRIM 
WATER G; 

QUANTITY 

14. <~0 

l. 

··i · .... ! 

WATER/ 
CEMENT 
RATIO 

MAXIMUM 
ADD 
WATER 

UNITS I UNIT PRICE 

TOl,lb 

Y::m I· · 1 °:1> ~.,. 

c 

AMOUN 

/?. , u t' 'TOTAL __ J:Jdl:.f_ _____________ c::.!':j __ ~3L___ TICKET# 48 / B 
,..,.,_,._,... .. , ......... ~- . 



,.,,. 

CUSTOMER'S REQUEST 

___ gals. to full load 

___ gals. to 2;,, load 

gals. to y, load 

ADDITIONAL WATER .,. 
ADDED TO THIS 

CONCRETE WILL REDUCE 
STRENGTH.ANY 
WATER ADDED IS 
AT CUSTOMER'S 

OWN RISK. 

WATER REQUESTED BY: 

TAKEN FREE UNLOADING 

0 YES 
TIME ALLOWED ON 

FULL LOADS. .. 

0 YES 
Additional unloading 

time charged at current 

0 YES hourly truck rate. 

REASON FOR DELAY TIME:'. 

0 JOB NOT READY 

0 LACK OF HELP 

0 WHEEL BARROW JOB 

0 WAITING FOR TRUCK TO UNLOI\D 
0 ADDING WATER I 
0 ARRIVED JOB EARLY i 
0 OTHER ________ ~ 

JOB# 

SOLD TO 

DELIVERY 
POINT 

DATE 
TIME 

GROSS 
TARE 
NET 

l r---.,, 
,.) { BID# 

NDRTHWEST·FIELD SERVICES INC 

STAFF JENNINGS 
'!-'" .-

El21t0 s•.J MAC~lDAM .. -... 
. . ;i,t . 

11/IJ8/'}4'.0.# $61.3·-7;'?77 
1 2 ; 3<, PLANT . H'.< PIT l;:'J(J 

DRIVER ·'r!Ji>I n~IDl<IJ!'.~;'{ 

•. ·:·,.'Yi TRUCK # 82 TRLR # 
l 1. 1 l WEIGHMASl,'ER Erj•fc 
13.8e LOADS: 5 ~CC)l.: D·'":J ~ .s·:~ 

SPECIAL INSTRUCTIONS: 

MATERIAL MIX DESIGN, SSD c~~~s;g_~5N DESIRED AMOUrt{T•.. ACTUAL AMOUNT SSD CORRECTED AMOUNT 

1;,, 
!'' 
i"·' 

PRODUCT# 

1 1(1121 t.:'.1 ,j '~ 

-~: 

. . ii: •' \ 
I 

PRODUCT DESCRIPTION 

3: lt-!'ZI C:RlJ~.31-H::IJ 

\. ~ 

~;.t: 
·'f.1 

I TERMS: NET -- DUE AND PAYABLE BY 15tH OF MONTH FOLLOWING-PURCHASE. A 

I 
finance charge of 1 Y2 o/o per month, or a minimum of $1.00, wUI be made on the unpaid 

. balance at the end ol the following month's bi!fing cycle. This Is an ANNUAL PERCENTAGE 
! RATE OF 18%. PERSONAL NOTICE: We resetve the right lo clalm lien for all labor and 

....... +nriol f,,,.,1.,h,,~ "" +hl., ;,.,h ,.,.,.,.,rrlinn 111 oru:r:;nN RFVISfn STATUTE 87.021. 

v 

l 
l 
'?i .t 

{ 

QUANTITY 

13 .. 13.9 

{ 
TRIM 
WATER 

WATER/ 
CEMENT 
RATIO 

MAXIMUM 
ADD 
WATER 

UNITS I UNIT-PRICE 

TONl. , .. 

GAL.A 

GAL 

AMOUNT 

. ~" 
:J. 

~\~ ·1 • 

,~ 

' 
; ;· .... I"'. .. ,,_.:: f< 

{ilt·~· ~- 'TOTAL ~. •Mt ~:;;:::;:-;;-~~~4HBBrn6~4r ___ _ ~!'------------ TICKET # 
i=t\I 



CUSTOMER'S REQUEST 

___ gals. to full load 

___ gals. to 2/a load 

gals. to Va load 

ADDITIONAL WATER 
ADDED TO THIS 

CONCRETE WILL REDUCE 
qRENGTH. ANY 
.' 'TEA ADDED IS 
P.T CUSTOMER'S 

OWN RISK. 

WATER REQUESTED BY: 

. -- - - - --
TAKEN FREE UNLOADING 

0 YES 
TIME ALLOWED ON 

FULL LOADS. 

0 YES Additional unloading 
time charged at current 

0 YES hourly truck rate. 

REASON FOR D!=LAY TIME: 

0 JOB NOT READY 
0 LACK OF HELP 
0 WHEEL BARROW JOB 
0 WAITING FOR TRUCK TO UNLOAD 
0 ADDING WATER 
0 ARRIVED JOB EARLY 

0 OTHER~~~~~~~~-

MATERIAL MIX DESIGN, SSD MOISTURE 
CORRECTION 

DESIRED AMOUNT 

···;· 

•JOB# 15-1 BID# 

' ·~' ' . - - ... ,, . 
SOLD TO " NOl~THWEST. FIEi-D '.SERVICES' INC.~· 

DELIVERY 
POINT 

STAFF,: JENN I NQS. 
fQltO S\-J M>1Cf;DAM 

'· ' DATE l 1 /IZ•D/'iJ;:'.0.# 8613··72';'7 
TIME l 1 , c:'t PLANT J QI PIT tZ•D 

DRIVER TUM F1J<Df'<IJSl-'.Y 
GROSS 2'.5 .. 39 TRUCK# P2 TRLR # 
TARE J i. l 1 WEIGHMASTER EDYE 
NET .l L1. ;::·p, t nAr!~I ~ .-~ rice,.,.~~ : 1 .. 1 .. ·-~ g 
SPECIAL INSTRUCTIONS: 

ACTUAL AM~NT SSD CORRECTED AMOUNT 

r-J c. ~ f'(~\ 
'1t;)'\.., \~\) 
~nv ,IJ. {K f' 

/LI"{/ /\>v \; !\_\ 

\\. \'"[' \\I: 
\ : \. •'-. ~\i\ '\ ... \. 
·I f I \; . i,\ \. 
'V \ .~S-'' ·v ·.;. 

" v 

TRIM 
WATER 

WATER/ 
CEMENT 
RATIO 

MAXIMUM 
ADD 
WATER 

GAL.IYD. 

GALS. 

"-::; 

"' >- ) 
"" ' ~: 
::A : w, 
o~ 

I 

J 

l 
.. ,j 
,y_ 

l 
PRODUCT # PRODUCT DESCRIPTION QUANTITY UNITS UNIT PRICE AMOUNT '· .r 

l 0tZt0cV• 3/ '•-IZ• C !<UfiHE:D "'14. 28 TON '(;·:. 

r: :/~Jt· -:~~ ~i~' 

,. 

'ERMS: NET - DUE AND PAYABLE.BY 15TH OF MOllTH FOCLOWING PURCHASE. A 
inance charge of 1 Y2 D/o per month, or a minimum ol $1.00, will be made on the unpaid 
1a!ance al the end of the following month's billing cycle. This is an ANNUAL PERCENTAGE 
tATE OF 18°/o. PERSONAL NOTICE: We reserve the right to claim lien for all labor and 
n"'''"';.,1 f,.,..,;,.hn_. "'" +h;.,. lnh ,,,.,.,..~_.,.,,., In nl=ll=~()J\I 1=11=\fl~l=n qATI IT!= R70?1 

;: 

" 
•· } ·:«;. I:: . >;1-

.~ 

... :{j .. ·"· .'}.:;~·. 

,, '~l· ,;/ .... . ::!·:i:.1~·~,_~ij;,t { 

--~-------~""'L~RtJ:~Vl ~~~~~ ~oa~r · ·;,/ 



IRD 981771264 

129089 

STRAIGHT BILL OF LADING 
ORIGINAL - NOT NEGOTIABLE 

NORTHWEST FIELD SERVICES, INC. 
5315 NW St. Helens Rd. 

Shipper No. 

Carrier No. 

-:r;; 
502 

Portland, OR 97210 
Date /,').I 

Phone (503) 241·3827 FAX (503) 241-8259 
FROM: ' Shipper ' / ..... ·""" ~. \ 

) . . . .. , . . Street ,! 
. 

Zip Code~· -;::) I · Origin 

HM• 

.. , 

Kind of Packaging, Description of Articles, 
Special Marks .and Exceptions 

7 .. /\. •.'.) .. I ,._.,;-
.. ..., (i - i ... " I ,, ;_......,')·-;~?'('.. \ 

Weight 
{subject to correction) 

I Vehicle 
Number 

Rate 

(. ··;:::i (~ I I /\''' ,:>... z. I ~.; ,.... ~ .. ·~ ''- ' ',~ -. 

If spill should occur, dike and contain material, then call Northwest Field 
Services 24 hour spill response at (503) 241-3827. 

' rite la deP<tndenl on ulue, shippers 
' sp.oclflcally In w1lt1na the aareed or 
1 property, 
Ired v1lue of !he property la hereby 
t the shlpP<tr to ti. not exceeding 

This Is lo ~ertlly l/i•t the arx>ve named materl•ls U!I prop
erly cluslfled, described, packaged, marked, and labeled, 
and ue In proper condition for 111nsport11tlon acco1dlng to 
the 1ppllc1bl" f!IQUl•tlons ol the OepJ.rtmant of Tr•ne· 
port1Uon. 

Signature 

sub1ect to the class1(1cat1ons and lawfully filed tanlls m eflect on the date o( the 
II ol Lading, the property described above in apparent good order, e)(cept as noted 
condition ol contents of packages unknown), marked, consigned, and destined 

iove which said carrier (the word carrier being understood throughout this contract 
y person or corporation in possession of the property under the contract) agrees 
usual place. of delivery .cit said destination, if on its route. otherwise to deliver 

rier on the -route lo said deStinaHon. 11 is mutually agreed as to each carrier of 

/· 
~ .. ). 

COD Amt:$ 
Sublect to S&ctlon 7 of the conditions, U this shipment Is to be 

dellvulKI to the consign"" without recourse on the consignor, the con
signor sh•ll sign the lollow!ng st•tement; 

The carrier shall not mlllle delivery or this 1hlpment without payment 
of fralght and •II other lawful charges. 

C.O.D. FEE: 
PREPAID 0 
COLLECT C! 
TOTAL 
CHARGES: 

FREIGHT 
FREIGHT PREPAID 
ocep! when box at 
nght le checked 

all or any or, said property over all or any por11on of said route to destmat10 
party at any time interested in all or any said property, that every service to be per 
shall be subject to a!I the bil! of lading terms and conditions in the governing 
the date of shipment. 

Shipper hereby certilies tha( he is familiar with all the bill or lading terms ; 
the governing classit!cation and the said terms and conditions are hereby agreec 
and accepted for himsell and his assigns. 

CARRIER 

PER 

DATE 

NORTHWEST FIELD SERVICES, INC. 

I · .. _. 
~·, l 
I I 



STRAIGHT BILL OF LADING ' } .. _ 

)RD 981771264 EwrO ORIGINAL - NOT NEGOTIABLE Shipper No. / </-
)29089 NORTHWEST FIELD SERVICES, INC. 50~ 5315 NW St. Helens Rd. Carrier No. 

Portland, OR 97210 I . ' ! 
Date I v 

Phone (503) 241-3827 FAX (503) 241-8259 

/(· ~- L 

/ - , ·-. ) ,• , 

HM" 

; 
.. ; 

/ 

'/" I . 
, 

.. / !/. 
Zip Code 

Kind of Packaging, Description of Artlcles, 
Special Marks and Exceptions 

·-· -, 
. . ... ....... - ··-~ 

! -, .. ' 
' 

, -··- - ,. 

FROM: 
Shipper :/ 

. 

Street 
.. 'f.. ·- ... 

Orlglri 

.·.-.·· 
---· _, ' -

) 

,F . ' 
,_ 

; , 

Weight 
(subject to correction) 

/ 

I Vehicle 
Number 

Rate 

- If spill should occur, dike and contain material, then call Northwest Field 
Services 24 hour spill response at (503) 241-3827. 

• r•1e Is dependent an velue. shippers 
e specltlc11ly In wrl!lng the a.greed ar 
e property. 
:lu&d .. 1ue ot the property !s hereby 
lY lhe shipper to be noc ucHdlng 

This Is to cert Uy mat th11 1oov11 n1med m1t11rlals are proo· 
e1ly claulfled, ducrlb&d, pack•Qed, marked, and !1b4l11d, 
and ue In prOl)<lr condition tor traMPQrtatton 1ccordlno to 
the 1ppllcabl11 regulatlons ol !h• Department or Ttar"· 
port•Uon. 

Si11nature 

sub1ect to the class1l1ca11ons and lawlully hied tarifls 1n effect on the date ol the 
ill of Lading, the property described above in apparent good order, e:io;cept as noted 
condition ol contents of packages unknown). marked, consigned, and destined 

Oove which said carrier (the word carrier being understood throughout this contract 
1y person or corporation in possession ol the property under the contract) agrees 
l usual place of delivery· at said destination, if on Its route, otherwise to deliver 
rrier on the route to said destination 11 is mutually agreed as to each carrier of 

! 

COD Amt:$ 
Subject to Sec!lon 7 or the condltlcns, If this shipment Is to be 

del!ver&d to the consignee without r&eourse on the conelgnor, the con
signor shall sign the following statement: 
The carrier shell not malt• dellvuy of 1hl1 1hlpmenl without payment 

or freight and 111 other lawful charces. 

C.0.0. FEE: 
PREPAID C 
COLLECT C 
TOTAL 
CHARGES: 

FREIGH 
FREIGHT PREPAID 
ucept when ba~ •I 
right le chec~ed 

all or any of, said propeny over all or any por11on ol said route to destmat1 
par1y at any time interested in all or any said property, that every service to be pe 
shall be subject to' all the bill ol lading terms and conditions in the governir 
the date of shipment. 

Shipper hereby certifies that he ls familiar with all the bil! of lading terms 
the governing class1!1cation and the said terms and conditions are hereby agre( 
and accepted tor himself and his assigns 

CARRIER NORTHWEST FIELD SERVICES, INC. 

PER -,«• ·--~-. , ,,, . 

DATE 
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r"R UST FIELD INSPECTION REPORT Inspection Date: l I /-z r / 9 ') 

Site Name: S ".f-c. r:f: ) -<.., ~;_,,,·; l'1 ~ "':..," 
.··.·:~ .. -•• -.~. ·.~~·. i~ .. ::;; ; .. :· .. ) ......... .....? :' ..... ~:-·,, ~-: .• ~.--.. 

Time Begin · q~ End' 12.p Toial* .3 -
_ ... ~ 

Site Address: ff Z 4. o 5 v H ... ,. J """ f~ rt1~~ I *l'nciud~ inSpection, travel; paperwork· '· ·· 

File/Facility No.: 2 b : zri-o 7 ? . 
(both UST & UST Cleanup file ti's as appropriate) 

Others Onsite: ~ff. )'....-;, .,,.J,,7..5 

include 
company · Qqf c fi o-~ / 

name 
# : ,: . . . ,·· .. ,.; ... ...... 

Inspection Tvpe (check one) 
: :: . '. 

. Install (New/Retro/StII) 
· · · Decom.ID..ission· · · .. : · .. ~ 

: .· . . .. , · UST Facility - FulI 
._: ·,-.--.. _.., · -~ -usr · Faci!irv 0 Panial · •;:, '! . 

Su?ervisor License No.:···:· ·. ·. - ,·:''Exp. date_·____ _ .J.Cle:lJlup L ~--. 
. (noce name with ** that. Lie. No. applies to) Soil Treat:ffiem' .· .... ·-, 

· · . Potential .Site Hazards. Comolaim 
· - · Disrrio. A~dit · ·' · 

:ards Appraised?. Y I f1V 
· 1otos Taken? Y /~ 
Samples Taken? . YI ifD · · 

.. ·, . 

.~. ; . . '~ 

(am.ch)· 
(attach results) 

-. 
· .... 

Service Provider Audit 
· Leak '.Detection 

Fuels_ (Stl/Stll/Tanker) ... -.. -. 
. .. 

INSPECTION RESULTS-~ IN COl'iil'LIAi.'rCE? y I Nit!!;> ' 
~=~===~===~==~=====~==============~============== 

' 
. ; . 

1·-. 

d"'cK 

Notes (use back of forni ·as ne'cessazy) 
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November 7, 1996 

STAFF JENNJNGS, INC. 
CIO DONALD B BOWERMAN - REGISTERED AGENT 
1001 MOLALLA A VENUE SUITE 208 
OREGON CITY OR 97045 

Re: StaffJenning's Marina 
File No.: 26-88-078 
N\VR-UST-96-171 

NOTICE OF NONCOMPLIANCE 

F 
Oiegon 
DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 

NORTHWEST REGION· 

Dear Mr. Bowerman: 

This notice is being sent to you as the registered agent for Staff Jennings, Inc. (Staff 
Jennings). These violations came to the Department's attention due to a file review. 

This notice is a result o.ffour violations of Oregon Administrative Rules (OARs) and 
Oregon Revised Statutes (ORS) governing Underground Storage Tanks, Water Quality, 
and Spill rules at the above referenced site located at 8240 SW Macadam Avenue, 
Portland, Oregon. 

The following violations have been documented at the Staff Jennings Marina. 

1. 

2. 

Failure to comply with ORS 466.645 which requires any person liable for a spill or 
release of oil or threatened spill or release under ORS 466.640 shall immediately 
clean up the spill or release. Any person liable for a spill or release or a threatened 
spill or release shall imIJ\ediately initiate cleanup, whether or not the department 
has directed the cleanup. The department may require the responsible person to 
undertake such investigations, monitoring, surveys, testing and other information 
gathering as the department considers necessary. 

Violation of ORS 4§8B.025(1)(a) which prohibits a person from causing 
pollution of any waters of the state or place or cause to be placed any wastes in ac K·-c b 

fOon A. 11 .. L11a er 
location where such wastes are likely to escape or be carried into the waters of the Govemo' 

state by any means. 

1-:- , · · · 1 I 0\ c"fhlO)T 

2020 SW Fourth Avenue 
Suite .JOO 
Portland, OR 97201-4987 
(503) 229-5263 Voice 
TIY (503) 229-5.J71 

DEQ·I 



Staff Jennings, Inc. 
November 7, I 996 
Page J 

If you have any questions concerning this matter or need assistance in resolving the 
problems associated with this site, please contact me at (503) 229-5477. 

Enclosures 

'· 

cc: Jeff Jennings 
Staff Jennings Marina 
P.O. Box 82206 
Portland, OR 97282-8206 

._j.~ 

j 

Sincerely, 

Rick Silverman 
Environmental Specialist 



regon 
John A. Kitzhaber, lvLD., Governor 

Department of Environmental Quality 
811 SW Sixth Avenue 

Portland, OR 97204-1390 
(503) 229-5696 

·· · • •·: TDD (503) 229-6993 

July 9, 1998 

Christopher L. Reive 
Bogle & Gates 
200 S.W. Market Street, Suite 600 
Portland OR 97201-5793 

Dear Mr. Reive: 

0,i",c,:,,:··.:.~:.._· - - \._,:,. 

RE: Staff Jennings Inc. 
Case No. UT-NWR-96-274A 

Per your request dated July 1, 1998, your request for an extension to the deadline to 
submit your brief in the above referenced matter has been approved. The deadline for 
submittal is now September 1, 1998. 

If you should have any questions, please feel free to contact Susan Greco at (503) 299-
5213. 

cc: Chris Rich, NWR 

Sincerely, 

Lliltf.4 l{,tf~f.p_; 
Carol Whipple · UJ . -

Chair, Environment.al Quality Commission 

DEQ-1 



regon 
John A. Kitzhaber, M.D., Governor 

Department of Environmental Quality 
811 SW Sixth Avenue 

Portland, OR 97204-1390 
(503) 229-5696 

TDD (503) 229-6993 

June 16, 1998 

Christopher L. Reive 
Bogle & Gates 
200 S.W. Market Street, Suite 600 
Portland OR 97201-5793 

RE: Staff Jennings Inc. 
Case No. UT-NWR-96-274A 

Dear Mr. Reive: 

Per your request dated May 7, 1998, your request for an extension to the deadline to 
submit your brief in the above referenced matter has been approved. The deadline for 
submittal is now July I, 1998. 

If you should have any questions, please feel free to contact Susan Greco at (503) 229-
5213. 

Sincerely, 

CelA~ ~u · 

Carol Whipple ~ 
Chair, Environmental Quality Commission 

cc: Chris Rich, NWR 

DEQ-1 



regon 
John A. Kitzhaber, fvLD., Governor 

April 29, 1998 

Department of Environmental Quality 
811 SW Sixth Avenue 

Portland, OR 97204-1390 
(503) 229-5696 

TDD (503) 229-6993 

Debra Ann Olson 
Bogle & Gates 
200 S.W. Market Street, Suite 600 
Portland OR 97201-5793 

RE: Appeal to Environmental Quality Commission 

Dear Ms. Olson: 

On April 17, 1998, the Environmental Quality Commission received Staff Jenning's 
timely request for administrative review by the Commission in DEQ Case No. UT-NWR-
97-274A. 

Pursuant to OAR 340-11-132(4)(a), you must file exceptions and brief within thirty days 
from the filing of the Notice of Appeal (May 17, 1998). The exceptions must specify 
those findings and conclusions that you object to and include alternative proposed 
findings. Once your exceptions have been received, the Department may file an answer 
brief. I have enclosed a copy of the applicable administrative rules. 

To file exceptions and brief, please send to Susan Greco, on behalf of the Environmental 
Quality Commission, at 811 S.W. 6th Avenue, Portland, Oregon, 97204, with a copy to 
Chris Rich, Department of Environmental Quality, 2020 S.W. 4th Avenue, Suite 400, 
Portland, Oregon, 97201. 

After the parties file exceptions and briefs, this item will be set for Commission 
consideration at a regularly scheduled Commission meeting, and the parties will be 
notified of the date and location. If you have any questions on this process, or need 
additional time to file exceptions and briefs, please call me at 229-5213 or (800) 452-
4011 ext. 5213 within the state of Oregon. 

cc: Chris Rich, Enforcement Section 

DEQ-l 



BoGLE&GATES P.L.L.C. 

A Professional Limited Liability Company 

LAW OFFICES 

OFFICE OF THE DIRECTOR 

200 S.W. Market Street 
Suite 600 
Portland, Oregon 97201-5793 

Direct Dial: (503) 721-3644 
Main Office: (503) 222-1515 
Facsimile: (503) 721-3666 
Internet Email: dolson@bogle.com 

Anchorage 
Bellevue 
Seattle 
Tacoma 
Vancouver, B.C. 

00001/00054 

April 17, 1998 

Environmental Quality Commission 
State of Oregon 
811 S.W. Sixth Avenue 
Portland, Oregon 97204 

VIA HAND DELIVERY 

Re: In the Matter of Department of Environmental Quality v. Staff Jennings, Inc., 
Civil Penalty No. UT-NWR-96-274A 

Dear Sir/Madam: 

Enclosed is an original and copy of the Notice of Appeal to be filed with the 
Environmental Quality Commission in the above-referenced matter. "Please conform (date 
stamp) the copy of the Notice and return same with our messenger today. 

If you have any questions, please call me at 721-3644. 

DA0/48sm6 
Enclosure(s) 

Very truly yours, 

cc: Jeff Jennings, Staff Jennings Boating Centers (w/enc. via regular mail) 
Christopher W. Rich, Enforcement Section, DEQ (w/enc. via messenger) 
Susan Greco, Rules Coordinator, DEQ (w/enc. via hand delivery) 

'""""C"MY DOCUMEN"'O"ON. o""' ANN""'",.""'~TR ENVIRONMENTAL QUAUTY COMMISSION·""' JENNING,.DDC A Hat!hinJJcr ;t (- I 2 PJ 6 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 
OF THE STATE OF OREGON 

IN THE MATTER OF: 
Department of Environmental Quality, 

Department, 

v. 

STAFF JENNINGS, INC., 

Respondent. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

NOTICE OF APPEAL OF FINAL 
ORDER AND JUDGMENT/ORDER 
REGARDING VIOLATION AND 
ASSESSMENT OF CIVIL PENAL TY 
DATED MARCH 18, 1998 
NO. UT-NWR-96-274A 

12 Defendant Staff Jennings, Inc., Respondent in this matter, hereby files and serves this Notice of 

13 Appeal pursuant to OAR 340-011-0132, and requests that the Environmental Quality Commission 

14 review the Hearing Officer's Final Order and Judgment, dated March 18, 1998, and the Hearing 

15 Officer's Order Regarding Violation and Assessment of Civil Penalty, dated March 18, 1998, in this 

16 matter (copies attached). 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

DATED this 1.1_ ~ay of April, 1998. 

BOGLE & GATES P.L.L. 

Christopher L. Reive, OSB No. 83 05 
Debra Ann Olson, OSB No. 86256 
Attorneys for Staff Jennings, Inc. 

BOGLE & GATESP.L.L.C. 
A Professional Limited Liability Company 

200 S.W. Market Street 
Suite 600 

Page 1 - NOTICE OF APPEAL Portland, Oregon 97201·5793 
(503) 222-1515 

48\SM6\C;\MY DOCUMENTS\OLSON, DEBRA ANN\00001\00054\PLO NOTICE OF APPEAL-ODEQ-STAFF JENNINGS.DOC 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

CERTIFICATE OF SERVICE 

I hereby certify that on April 17, 1998, I served a copy of NOTICE OF APPEAL OF FINAL 

ORDER AND JUDGMENT/ORDER REGARDING VIOLATION AND ASSESSMENT OF 

CIVIL PENALTY DATED MARCH 18, 1998, NO. UT-NWR-96-274A, on: 

Jeff Jennings, President Via: [X] U.S. Mail 
Staff Jennings Boating Centers [ l Hand Delivery 

P.O. Box 82206 [ l Overnight Express 

Portland, OR 97282-8206 
[ l Facsimile 

Christopher W. Rich Via: [ l U.S. Mail 
Enforcement Section [X] Hand Delivery 
Oregon Department of Environmental Quality [ l Overnight Express 
2020 SW Fourth Avenue, 4th Floor [ l Facsimile 
Portland, OR 97201-4987 

Susan Greco Via: [ l U.S. Mail 
Rules Coordinator [ x l Hand Delivery 
Oregon Department of Environmental Quality [ l Overnight Express 
811 SW Sixth Avenue [ l Facsimile 
Portland, OR 97204 

18 the foregoing being the last known business addresses. 

19 

20 

21 

22 

23 

24 

25 

26 

Page 2 - NOTICE OF APPEAL 

BOGLE & GATES P.L.L.C. 

Debra Ann Olson, OSB No. 862%' 
Attorneys for Staff Jennings, Inc. 

BOGLE & GATES P.L.L.C. 
A Professional Limited Liability Company 

200 S.W. Market Street 
suite 600 
Portland, Oregon 97201 ~5793 
(503) 222·1515 

48\SM6\C:IMY DOCUMENTSIOLSON, DEBRA ANN\00001\00054\PLO NOTICE OF APPEAL-ODEQ-STAFF JENNINGS.DOC 



d:i/24/98 15:59 '&15032447505 STAFF JENN..Qlli§ 

BEFORE THE ENVlRONM'ENTAL QUALITY CO:MMISSION 
OF THE STATE OF OREGON 

IN Uffi MATI'llR OF: 
Depari:ment of Tuviro.xtnlexl.tal Qualify, 
Depari:filent 

vs. 

Sr.ill J "®fogs, J:uc. 
Respondent 

) 
) 
) 
) 
) 
) 
) 
) 

BACKGROUND 

HEAlUNG Olillmt REGAllDil\fG 
VIOLATION AND ASSESSMENT 
OF CIVIL .PENAL1Y 
NO. UY-NWR~%-274A 

MULTNOMAH COUNTY 

The Deparb:nent of Environmental Quality isrned a Notice of Civil Penalty Asse;;smem on 
M:>Yclt 7, 1997, under Oregon Revised Statute (ORS) Ompter 183 and 468.116 through 468.140, 
and Oregon Administrative Rules (OAR) Oiapter 340, Divisiona 11 and 12. On March 24, 1997, 
Jeffrey S. Jones, attorney for respondent, Staff Jennings Inc., appealed the Notice and requ<o':W 
a hearing. 

A hearing was held on De:ember 3, 1997, in fue Department of En'Virorurumtal Quality (DEQ) 
offices in Portland, Oregon before hearings officer, Linda ll. Lee. Jeff Jennings, Pr<><id;;ui: of 
Staff Jennings, appeared with one wiiness and was represented by bis attorney, Jeff Jonw. 
Christopher Rich, envirorunental law "}'edalist, reprooented DEQ, with foUY witnesses. 

Did respondent cause pollution by allowing a continuous discharge of peh'Oleum from a::i 
m-,_derground storage tank "'Pill or rclease to l'rtter waters of the state to violation of ORS 
46SB.025(1)(a)? 

Is the respondent subject to a civil pertalty for fhis violation pursuant to OAf( 34()-.12-059(.f}, 
OAR 340-12--042(2) and OAR 340-11-045? 

Did the re;;p;:mdent fail to initiate and complete the investigation or clean up of a petro!Bum 
release from an underground storage tank, in violation of OAR 340-122-2427 

FINDINGS OF FACT 

1. The Staff Jenrti:ngs Marina is located at 8240 S.W. Maca<lam Avenue in Porlland, O:regun. It 
is bordered to the north by undeveloped river f'ront acreage located on the west bank of !he 
Willamette River. It is bordered to the east by fue Willamette River. It :is bordered to the south 
by an acress road }cadtog to a Multncimah County boat ramp locaf:OO beneath the SellwMd 

lij] 003 
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'03/24/98 16:00 '5'15032447505 STAFF JENNINGS 

Bridge. It is bordered on the west by a railroad track, and access road, and SW Macadam 
Avenue. 

1. As of October 1988 there were two underground storage tanks (UST) located on tllEl Staff 
Jetming.o property_ One was a 4,000 gallon gaso11ne UST, the other a 10,000 gallon gasoline 
UST. 

3. On or about October 18, l988, an unknown quality of petroleum illscharged which saturated 
the soil and ground water and discharged a plume of free petroleum into the Willilm<'ltte River. 
The Staff Jennings marina manager observed a slick of petroleum fuel and contaded a 
company to begin clean-up activities- Clean-up operations were undertaken. Soil sampls 
were taken and it was determined that !:he source of 1he spill was one of the UST s. Staff 
Jennings personnel dis<:ontinued use of boih fue USTs. It was subsequently determined that 
the spill resulted due to a broken fuel distribution line on the larger UST. 

4. On October 19, 1988 the release of pt!l'roleum contamination was :repor!ed to the Department 
of EnvitonmenW. Quality, the Coast Guard and the local fire department 

5. Over the next .:eve:ral months, Staff J=tingi: made arrangements to hav.e the US'fe 
:inspected, tooted and repaired. Staff J"ffilings also hired a consultant, Golder Assodates Inc., t.; 
study the situation and off<>:< recommendations to address the problem and prevent future 
occurrences. On April 3, 1989, a report of findings regarding fhe site was prepared (See E'!!hibit 
7). That report contained recOi1UIJendations for remediation plans. On January 3, 1990, Cnlder 
A&socia!Bs hie. submitted a remediation plan (See Exhibit 9). Sugge>ted remediation optii:ms 
were: rmnoval and aeration of th'i' affected soils, excavation of an interceptor/ extraction ttem:h 
to prevent further fuel migration into the river system., installation of a lMgB bore extractimi 
well, and placement of well points to remove free product from the ground wate:t. The well 
pDint installation was the recommended option. 

6. Orer the next several yearn, Staff Jennings was in contact with DEQ regarding ihe <:ituation 
but Staff Jennings did not immediately move furward with the remediation plan. Based on it< 
contacts wiih DEQ representatives from .1988 until 1995, Staff Jemrtngs W3'i of the opinion thai 
remediation was not a high priority matter. Sporadic actions were irtitiated by Staff }ertnings 
including applying fur financial assistance, hiring a different corisultant, making arrangemanhz 
and obhrining permits to conduct testing on adjarent properties, conducting tests atthe JtIB:rlr1a. 

7. In Octoba- 1994, the old USTs were decommiss:ioned. Soil sampling was conducted an.d 
contamination was d~d beyond the confines of the .excavation sire. A report regarding ihe 
underground storage tank decommissioning was prepared by De Min:imis Inc. Environmental 
Management, the replacement consultmt hired by Staff Jennings. A copy of this rep6rl w-.:is 
forwarded to OEQ (Exhibit 16). 

8. In a Jefu;r from DEQ dated December 21, 1994, Staff J«anings was asked to submit a 
propru;,,d &ehedule of events for the implementation of l:he groundwater investigation, 
including the installation of at least three monitoring wells by January 23, 1995. As of 
Novemoor 1995, the DEQ rep-teoontative told Jeff Jennings and the consultant that as L:mg as 
they were making active progress toward addressing the impact of !he release he would not 

STATE OF OREGON· EMPLOYMENT DEPARThlJENT 

lill 004 

15032447505 03~24-98 04:03PM P004 #43 
R=96% 



Cj/24/98 16:00 '1}15032447505 STAFF JENNIJ{GS 

proceed with a notice of noncompliance with a recommendation for civil penalty. Be indicated 
i:he time frame for getting the borings and ground water samples was during that wmter 
(1995). He ill.dicated the time frame for installing a remedial system was prior to the following 
year's rainy seaso:n, by October 19%. 

9. When a remedial system was not installed by November 7, 19%, a Notice of Noncompliance 
was issued. The matter was referred to the OEQ Enforcement Section and on March 7, 1997, 
the Notice of Assessment of Civil Penalty was issued. 

lO. DEQ imposed a civil penalty of $8,400 based on a finding that Staff Jef!l'lings catmed 
pollution of waters of the state in violation of ORS 468B.025. A copy of the Findings and 
Detemtlnation of !he Respondent's Civil f'enalty is attached to fuls decision as Exhibit (1). 
DEQ considered also impolling an additional penalty amount of $52,.207 fOr economic benefit 
but opted not to do so. Instead, DEQ requested !hat Staff Jennings meet the ten:rts and 
.;onclliion$ of a remedial action order that was not subject to appeal 

11. The Febru'll'}' 1989 report prepared by Golder and Associates as well as subsequent reports 
prepamd by De Minimis, Inc. ht 1994 and 19% indicated high level BTEX (benzene, toluene, 
ethylbenzene and total xylenes) contantination irt the soil This contrunination was an ongoing 
source of petroletlJh con!M:tination discharging into the Willamette River. 

utTIMATE FINDINGS 

Respondent Staff Jamirtgs caused the pollution of state waters. 

Respondent Staff Jenn:ings failed to complete the investigation or cleanup of a petroleum 
release from an underground storage tank. 

APPIJCABLE LAW 

ORS 4<JSB.025 (1) (a) stares: 

(1) Except as provided in ORB 468B.050, no person shall; 
(a) Ciuse pollution of any waters of the state or place or cause to be placed ar1y. 
wastes ht a location where such wastes are likcly to escape or be carried into tlw 
wai:ets of the stale. by any Jilefil!S, 

ORS 4685.005(3) states: 
"Pollution'' or "water pollution" means such alteration of the physical, cheroica! 
or biological properties of any waters of !he state, including change :in 
temperature, laste, color, turbidlty, silt or odor of the waters, or such dischaxge 
of any liquid, gaseous, solid, radioactive or oiher suk."hmce into any waters of 
the state, which will or tends to eithflr by itself or in connection with any oilier 
mbsran~e, create a public nuisance or which will or tends to render such waters 
ha:rmful, detrimental or injurious to public health, safety or welfate, or to 
domestic, comm"!'c:ial, industrial, agricultural, recreaticmal, or other legitimate 
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beneficial uses or to livestock, wildlife, fish or other aquatic life or the habitat 
thereof. -

ORS 468B.005(7) states: 
"'Wastesn mean$ sewage, industrial wastes, and all other liquid, gaseous, solid, 
radioactive or other substance$ wh.iclt will or may ca111Je pollution or tend to 
cause pollufum of any waters of this state. 

OR5 468B.005(8) states: 

''Water" or "the waters of this state" include lakes, bays, ponds, :impounding 
reservoirs, springs, wells, rivaxs, streams, creeks, estuaries, rnarshes, inlets, 
canals, the Pad.fie Ocean within the territor:i'll lin:iits of the State of Oregon and 
all other bodies of surface or underground waters, natutal. or artificiaJ, inland or 
coastal, fresh or salt, public or pn'vate ... which are wholly or partially within or 
bordering the state or within its jttrisiliction. 

CONCLUSIONS AND REASOl'ifS 

Tha fact !:hat an UST on Staff Jennings properly began leaking and disclmrged petrol1'itffi into 
the soil at'ld later into the Willamette river is not in dispute. Clearly, Staff Jerrnings was 
responsible for m.aintaining its property in such a manner so as to avoid causing pollution of 
state waters. Staff Jennings argues that no penalty should be imposed hocause Dl:lQ did :not 
conv.ey a sense of urgency. 

[t is true that in the early years following the discharge of the petroleum, OEQ did not 
aggressively pursue the matter. However, in 1995, Staff Jennings was put on notice :irt 1'vriting, 
that it neaded to move forward with the :i:mplementation of a re:rned(ation plan. As of March 7, 
1997, the date the Notice of Civil Penalty Assessment &nd Remedial Action Order were issued. 
Staff Jennings had not complied with :its statuto:ry obligation. Given the ciJ:cunwtances, a 
penalty is warranted. 

As outlined in the Findings and Determination of Respondent's Civil Penalty (Exhibit 1), 
causing pollution of waters of the state is a Class I violation pursuant to OAR 340-12...()69 (1)(f). 
The magnitude of the Violation is determined to be moderate pumuant to OAR 2J40..10-D45 
(l)(a)(ii). In iis penalty assessment, DEQ found that Respondent caused the spill of oil through 
a negligent act. 

Neglig<=e :is defined in OAR 34().12-030 (11) which states: "Negligeuce" or "negligelil'' raeans 
failure to take reasonable care to a void a foreseeable risk of con:m:rit!ing an ad or omission 
constituting a violation. 

As of February 1989, Staff Jenninga was on notice that there was petroleum contara:irtation in 
the soil that was dischro:ging in 1he Willamette River. Despite this :information, ii failed to take 
reasonabfu actions, e.g. remediation, to avoid the contarrtination of the river. 
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DEQ has the burden of establishing a violation by a prepondmance of the evidence. Ba:s.ed cm 
the evidence presented, DEQ has met its burden. The penalty as assessed is appropriate. 

The Respondent, Staff Jennings is liable fur a civil penalty of $8,400. 

Dated fuis 13 th day of l\.1arch, l998. 

ENVIRONMENTAL QUALITY COMMISSION 

~&k 01 .• cjAA 
LlndaB. Lee 
Hearings Officer 
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BEFORE TIIB ENVIR.ONMENTAL QUAUTY COMMJSSION 
OF THE STATE OF OREGON 

lN' '.l.1IB MA.TI'.ER OF: 
Department of Envirol1Itl.ental Quality, 
Depittbnent 

vs. 

Still Jermmgs, Inc. 
R""¥01>.dertt 

) 
) 
) 
) 
) 
) 
) 
) 

FINAL ORDfill 
AMO JUDGMEN'f 
NO. UT-NWR·96-274A 

MULlNOMAf{ COUNTY 

1he Cornmissron, through its bearings officer, oi:dera that Staff Jer\Xllngs is ill<ble to !he state of 
Oregon in the sum ot $8,400 and that the state has judgl!\ent for and to recover that amount 
pursuant to the civil penalty E!SSessment dated Mruclt 7, 1997. 

Rev:iew of this order is by appeal fo the Envirorurum!al Qruility Con:mri&sion pursuant tu OAR 
340-11-WZ. A request for '-"'View must be filed within 30 days following the Jllililing darn of i:h:i_.: 
otder. 

Dated this l'il th day of March, 1998. 

ENVIRONMENTAL QUALITY COMMISSION 

~o, Ef3i sj-==o ~°-~· -~-
Linda B. Lee 
Hearings Officer 

Appeal Rights 

If you are not SE!tisfied Witli, this decjsion, you have 30 days, followtng the mailing date of the 
<><der to appeal it to the Environmental Quality Com.n:tission. See Oregon Administrative Rufa 
(OAR) 34Q...11-132 If you wish l:o appeal the Co:mntlssion's decision, you have 60 days to file a 
petition for review with the Oregon Court of Appeals frorn the date of service of the o<dcr by 
the Envi:r¢rnnental Quality Commission. Saa, OlW 183.430 et2fi1. 
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STATEMENT OFMAJLING 

AGENCY CASE NO. ITT-NWll·%-274A 
IIEAlUNGS CAS:il NO. G60061 

I certify fuat the attached Final Order was served through the mail to the following patties in 
envE"[opes addressed to each at their respective addresses, with postage fully prepaid. 

Staff Jemrings (Ce:rtifie<l) 
cf o Ji=ffrey S. Jones, Attomey 
1001 Mo:lalla A ven:ue, Suiti= 200 
Oregon City, OR 97045--3768 
(Sent with Jeffrey S, Jones' certified copy) 

Jaffrey S. Jones, Attorney (Catified) 
1001 Molalla Avenue, Suite 208 
Oregon City, OR 97(145..3768 

ChnsRich 
DBQ Enforcement Section 
2020 SW Fourth, 4th Floor 
Portland, OR 97201-4987 

Susan Greco 
DEQ 
811 SW Sixth Avenue 
Portland, OR 97204 

Mailing/Delivery Date: __,;3"". -L./ fc.c"&"-'--l 9_,_B.,_. __ _ 

Hearings Clerk: ~P_._O_~ 
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STAFF JENNI@§__ __ --------

IDmrolT(l) 

FINDINGS ANO DEr'ERMINATlON Ol:l RESPONDEWr'S OW.. Pl:NALT? 
PORSUAm TO OREGON ADM!NtS1'RATIVE RULE (OAn} 34()..12--045 

YK\LATlQN: 

Cl .AS,fil'fj'CATIQN: This is a Class I viollUWn pursuant to OAR 340-12--0@(l)(i). 

A.bsi;a~ l"My otller ful~. ihe nmgnitude of the vinlalion is ~.W to be 
~ pmsumtt to OAR 340-12-04S{l)(a)(ii). 

is: 
BP + [(0.1 x BP) x (I? + H + 0 + R + C)] + ES 

"Bl"" is the base ~ty whlcit is $3,-000 fur a Clls3 r m~ ntagnil:llde violatiOil in the~ futtid fu 
OAR. 340-12-042(1). Pt.l1'malrt to OAR 34(}.12-042(2) the base penalty is dollbled (In tri,000) 
hecause Respolldertt ~ the spill of oil, ail defuted by OAR 341J..108-002(11), lhwugh ::i n....'iVigait 
act, 

"P" is ll~'s prior sigffifu:ilnt aci:lon(s) and receives a value (If 0 ba'!ause the ~t !!'.:!~ :10! 
taJrai any prior :tlgnificrurt actiomi agahlst Respondenc. 

"H" is the pas: history of Respondent in taking all feasible steps or procroui:es n~ &J <.i'Jh6c;C 11fl'j 

prkir significant aaiort(s) and ~vcs a value of 0 because the Dep;irtinerit h:as not taktm 2r<Y prmr 
sigcificimt actiom agmmt. ~ilrlent. 

•o· is whether or not tile violatioo wiri a sirtgle ~or wa;: ~ or wntinoom; durh1i; tlie 
pGfiOO of the violalion and n;reivcs a valni:: of 2 bec:rure the illegal discharge was ~ fur tre!ny 
days betv.iec:n ~of 198B and January of 1997. 

· "11." is the cause of the violation and r«eive:i a value of 2 because ~~twas ~t. ~<.dbrtr 
fuikd to take reasnlllihlB care to imm.;:rliaJ:ely cleIDl up a spill or tele:ase of p,etrolaum, :md tlre:teby 
avoid the f~le risk of causing pollution to waters of the state. 

"C' is Ri;spolldent's ~~ in coo:ecting the viollition and receives a value or o ~liSC 
~dent was neither cooperative not uncooperative. 

"EB" is tile approximate oollar sum of the econon1ic benefit tltat the Respondeut l!flinel futoogh 
1\onmmp!iance, and l'!OCdveil a value of :W. 

R=96% 
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PENALTY CAI&OLXUON: 

=96% 

"'BP + [{0.1 x BP) it (P + H + 0 + R + C)] +ES 
"" $6,000 + [(0.1 x $6,000) JC (0 + 0 + 2 + 2 + 0)] +- :$0 
"" $5,000 + [($600) ){. (4)] + $0 
""' $6,000 + $2,400 + $() 

"" $8,400 

-~e 2· 
15032447505 
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{·:'IA :(f~;::~~?-~· ;; '•;.' 
BEFORE THE ENVIRONMENTAL QUALITY COMMIS$t(SN 

OF THE STATE OF OREGON '~"'''231 rlA!( 1 9 

IN THE MATTER OF: 
Department of Environmental Quality, 
Department 

vs. 

Staff Jennings, Inc. 
Respondent 

) 
) 
) 
) 
) 
) 
) 
) 

BACKGROUND 

HEARING oRiflfjj{\jtE8'.J\jr~~ECTOR 
VIOLATION AND ASSESSMENT 
OF CIVIL PENALTY 
NO. UT-NWR-96-274A 

MULTNOMAH COUNTY 

The Department of Environmental Quality issued a Notice of Civil Penalty Assessment on 
March 7, 1997, under Oregon Revised Statutes (ORS) Chapter 183 and 468.126 through 468.140, 
and Oregon Administrative Rules (OAR) Chapter 340, Divisions 11 and 12. On March 24, 1997, 
Jeffrey S. Jones, attorney for respondent, Staff Jennings Inc., appealed the Notice and requested 
a hearing. 

A hearing was held on December 3, 1997, in the Department of Environmental Quality (DEQ) 
offices in Portland, Oregon before hearings officer, Linda B. Lee. Jeff Jennings, President of 
Staff Jennings, appeared with one witness and was represented by his attorney, Jeff Jones. 
Christopher Rich, environmental law specialist, represented DEQ with four witnesses. 

ISSUES 

Did respondent cause pollution by allowing a continuous discharge of petroleum from an 
underground storage tank spill or release to enter waters of the state in violation of ORS 
468B.025(1)(a)? 

Is the respondent subject to a civil penalty for this violation pursuant to OAR 340-12-069(£), 
OAR 340-12-042(2) and OAR 340-12-045? 

Did the respondent fail to initiate and complete the investigation or clean up of a petroleum 
release from an underground storage tank, in violation of OAR 340-122-242? 

FINDINGS OF FACT 

1. The Staff Jennings Marina is located at 8240 S.W. Macadam Avenue in Portland, Oregon. It 
is bordered to the north by undeveloped river front acreage located on the west bank of the 
Willamette River. It is bordered to the east by the Willamette River. It is bordered to the south 
by an access road leading to a Multnomah County boat ramp located beneath the Sellwood 



Bridge. It is bordered on the west by a railroad track, and access road, and SW Macadam 
Avenue. 

2. As of October 1988 there were two underground storage tanks (UST) located on the Staff 
Jennings property. One was a 4,000 gallon gasoline UST, the other a 10,000 gallon gasoline 
UST. 

3. On or about October 18, 1988, an unknown quality of petroleum discharged which saturated 
the soil and ground water and discharged a plume of free petroleum into the Willamette River. 
The Staff Jennings marina manager observed a slick of petroleum fuel and contacted a 
company to begin clean-up activities. Clean-up operations were undertaken. Soil samples 
were taken and it was determined that the source of the spill was one of the USTs. Staff 
Jennings personnel discontinued use of both the USTs. It was subsequently determined that 
the spill resulted due to a broken fuel distribution line on the larger UST. 

4. On October 19, 1988 the release of petroleum contamination was reported to the Department 
of Environmental Quality, the Coast Guard and the local fire department. 

5. Over the next several months, Staff Jennings made arrangements to have the USTs 
inspected, tested and repaired. Staff Jennings also hired a consultant, Golder Associates Inc., to 
study the situation and offer recommendations to address the problem and prevent future 
occurrences. On April 3, 1989, a report of findings regarding the site was prepared (See Exhibit 
7). That report contained recommendations for remediation plans. On January 3, 1990, Golder 
Associates lnc. submitted a remediation plan (See Exhibit 9). Suggested remediation options 
were: removal and aeration of the affected soils, excavation of an interceptor/ extraction trench 
to prevent further fuel migration into the river system, installation of a large bore extraction 
well, and placement of well points to remove free product from the ground water. The well 
point installation was the recommended option. 

6. Over the next several years, Staff Jennings was in contact with DEQ regarding the situation 
but Staff Jennings did not immediately move forward with the remediation plan. Based on its 
contacts with DEQ representatives from 1988 until 1995, Staff Jennings was of the opinion that 
remediation was not a high priority matter. Sporadic actions were initiated by Staff Jennings 
including applying for financial assistance, hiring a different consultant, making arrangements 
and obtaining permits to conduct testing on adjacent properties, conducting tests at the marina. 

7. In October 1994, the old USTs were decommissioned. Soil sampling was conducted and 
contamination was detected beyond the confines of the excavation site. A report regarding the 
underground storage tank decommissioning was prepared by De Minirnis Inc. Environmental 
Management, the replacement consultant hired by Staff Jennings. A copy of this report was 
forwarded to DEQ (Exhibit 16). 

8. In a letter from DEQ dated December 21, 1994, Staff Jennings was asked to submit a 
proposed schedule of events for the implementation of the groundwater investigation, 
including the installation of at least three monitoring wells by January 23, 1995. As of 
November 1995, the DEQ representative told Jeff Jennings and the consultant that as long as 
they were making active progress toward addressing the impact of the release he would not 
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proceed with a notice of noncompliance with a recommendation for civil penalty. He indicated 
the time frame for getting the borings and ground water samples was during that winter 
(1995). He indicated the time frame for installing a remedial system was prior to the following 
year's rainy season, by October 1996. 

9. When a remedial system was not installed by November 7, 1996, a Notice of Noncompliance 
was issued. The matter was referred to the DEQ Enforcement Section and on March 7, 1997, 
the Notice of Assessment of Civil Penalty was iss.ued. 

10. DEQ imposed a civil penalty of $8,400 based on a finding that Staff Jennings caused 
pollution of waters of the state in violation of ORS 468B.025. A copy of the Findings and 
Determination of the Respondent's Civil Penalty is attached to this decision as Exhibit (1). 
DEQ considered also imposing an additional penalty amount of $52,207 for economic benefit 
but opted not to do so. Instead, DEQ requested that Staff Jennings meet the terms and 
conditions of a remedial action order that was not subject to appeal. 

11. The February 1989 report prepared by Golder and Associates as well as subsequent reports 
prepared by De Minimis, Inc. in 1994 and 1996 indicated high level BTEX (benzene, toluene, 
ethylbenzene and total xylenes) contamination in the soil. This contamination was an ongoing 
source of petroleum contamination discharging into the Willamette River. 

ULTIMATE FINDINGS 

Respondent Staff Jennings caused the pollution of state waters. 

Respondent Staff Jennings failed to complete the investigation or cleanup of a petroleum 
release from an underground storage tank. 

APPLICABLE LAW 

ORS 468B.025 (1) (a) states: 

(1) Except as provided in ORS 468B.050, no person shall: 
(a) Cause pollution of any waters of the state or place or cause to be placed any 
wastes in a location where such wastes are likely to escape or be carried into the 
waters of the state by any means. 

ORS 468B.005(3) states: 
"Pollution" or "water pollution" means such alteration of the physical, chemical 
or biological properties of any waters of the state, including change in 
temperature, taste, color, turbidity, silt or odor of the waters, or such discharge 
of any liquid, gaseous, solid, radioactive or other substance into any waters of 
the state, which will or tends to either by itself or in connection with any other 
substance, create a public nuisance or which will or tends to render such waters 
harmful, detrimental or injurious to public health, safety or welfare, or to 
domestic, commercial, industrial, agricultural, recreational, or other legitimate 
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beneficial uses or to livestock, wildlife, fish or other aquatic life or the habitat 
thereof. 

ORS 4688.005(7) states: 
"Wastes" means sewage, industrial wastes, and all other liquid, gaseous, solid, 
radioactive or other substances which will or may cause pollution or tend to 
cause pollution of any waters of this state. 

ORS 4688.005(8) states: 

"Water" or "the waters of this state" include lakes, bays, ponds, impounding 
reservoirs, springs, wells, rivers, streams, creeks, estuaries, marshes, inlets, 
canals, the Pacific Ocean within the territorial limits of the State of Oregon and 
all other bodies of surface or underground waters, natural or artificial, inland or 
coastal, fresh or salt, public or private ... which are wholly or partially within or 
bordering the state or within its jurisdiction. 

CONCLUSIONS AND REASONS 

The fact that an UST on Staff Jennings property began leaking and discharged petroleum into 
the soil and later into the Willamette river is not in dispute. Clearly, Staff Jennings was 
responsible for maintaining its property in such a manner so as to avoid causing pollution of 
state waters. Staff Jennings argues that no penalty should be imposed because DEQ did not 
convey a sense of urgency. 

It is true that in the early years following the discharge of the petroleum, DEQ did not 
aggressively pursue the matter. However, in 1995, Staff Jennings was put on notice in writing, 
that it needed to move forward with the implementation of a remediation plan. As of March 7, 
1997, the date the Notice of Civil Penalty Assessment and Remedial Action Order were issued. 
Staff Jennings had not complied with its statutory obligation. Given the circumstances, a 
penalty is warranted. 

As outlined in the Findings and Determination of Respondent's Civil Penalty (Exhibit 1), 
causing pollution of waters of the state is a Class I violation pursuant to OAR 340-12-069 (l)(f). 
The magnitude of the violation is determined to be moderate pursuant to OAR 340-10-045 
(l)(a)(ii). In its penalty assessment, DEQ found that Respondent caused the spill of oil through 
a negligent act. 

Negligence is defined in OAR 340-12-030 (11) which states: "Negligence" or "negligent'' means 
failure to take reasonable care to avoid a foreseeable risk of committing an act or omission 
constituting a violation. 

As of February 1989, Staff Jennings was on notice that there was petroleum contamination in 
the soil that was discharging in the Willamette River. Despite this information, it failed to take 
reasonable actions, e.g. remediation, ·to avoid the contamination of the river. 

STA TE OF OREGON - EMPLOYMENT DEPARTMENT 4 



DEQ has the burden of establishing a violation by a preponderance of the evidence. Based on 
the evidence presented, DEQ has met its burden. The penalty as assessed is appropriate. 

CIVIL PENALTY 

The Respondent, Staff Jennings is liable for a civil penalty of $8,400. 

Dated this l<Zi th day of March, 1998. 

ENVIRONMENTAL QUALITY COMMISSION 

~da. ffi. cjo 14. 
Linda B. Lee 
Hearings Officer 
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 
OFTHESTATEOFOREGON 

IN THE MATTER OF: 
Department of Environmental Quality, 
Department 

vs. 

Staff Jennings, Inc. 
Respondent 

) 
) 
) 
) 
) 
) 
) 
) 

FINAL ORDER 
AND JUDGMENT 
NO. UT-NWR-96-274A 

MULTNOMAH COUNTY 

The Commission, through its hearings officer, orders that Staff Jennings is liable to the state of 
Oregon in the sum of $8,400 and that the state has judgment for and to recover that amount 
pursuant to the civil penalty assessment dated March 7, 1997. 

Review of this order is by appeal to the Environmental Quality Commission pursuant to OAR 
340-11-132. A request for review must be filed within 30 days following the mailing date of this 
order. 

Dated this Ii th day of March, 1998. 

ENVIRONMENTAL QUALITY COMMISSION 

~(),, IB. cj o o 
Linda B. Lee 
Hearings Officer 

Appeal Rights 

If you are not satisfied with this decision, you have 30 days, following the mailing date of the 
order to appeal it to the Environmental Quality Commission. See Oregon Administrative Rule 
(OAR) 340-11-132. If you wish to appeal the Commission's decision, you have 60 days to file a 
petition for review with the Oregon Court of Appeals from the date of service of the order by 
the Environmental Quality Commission. See, ORS 183.480 et~· 
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EXIDBIT (1) 

FINDINGS AND DETERMINATION OF RESPONDENT'S CIVIL PENALTY 
PURSUANT TO OREGON ADMINISTRATIVE RULE (OAR) 340-12-045 

VIOLATION: 

CLASSIFICATION: 

MAGNITUDE: 

Causing pollution of waters of the state. 

This is a Class I violation pursuant to OAR 340-12-069(l)(t). 

Absent any other finding, the magnitude of the violation is determined to be 
moderate pursuant to OAR 340-12-045(l)(a)(ii). 

CIVIL PENALTY FORM!JLA: The formula for detennining the amount of penalty of each violation 
is: 
BP+ [(0.1 x BP) x (P + H + 0 + R + C)] +EB 

"BP" is the base penalty which is $3,000 for a Class I moderate magnitude violation in the matrix listed in 
OAR 340-12-042(1). Pursuant to OAR 340-12-042(2) the base penalty is doubled (to $6,000) 
because Respondent caused the spill of oil, as defined by OAR 340-108--002(11), through a negligent 
act. 

· •p• is Respondent's prior significant action(s) and receives a value of 0 because the Department has not 
taken any prior significant actions against Respondent. 

"H" is the past history of Respondent in taking all feasible steps or procedures necessary to correct any 
prior significant action(s) and receives a value of 0 because the Department has not taken any prior 
significant actions against Respondent. 

"O" is whether or not the violation was a single occurrence or was repeated or continuous during the 
period of the violation and receives a value of 2 because the illegal discharge was repeated for many 
days between October of 1988 and January of 1997. 

"R" is the cause of the violation and receives a value of 2 because Respondent was negligent. Respondent 
failed to take reasonable care to immediate! y clean up a spill or release of petroleum, and thereby 
avoid the foreseeable risk of causing pollution to waters of the state. 

"C" is Respondent's cooperativeness in correcting the violation and receives a value of 0 because 
Respondent was neither cooperative not uncooperative. 

"EB" is the approximate dollar sum of the economic benefit that the Respondent gained through 
noncompliance, and receives a value of $0. 

(STAFF JENNINGS.EX!) -Page l -

(Staff Jennings) 
ITTT-NWll-96-?74\ 



PENALTY CALCULATION: 

Penalty' = BP + [(0.1 1t BP) 1t (P + H + 0 + R + C)J + EB 
= $6,000 + ((0.1 1t $6,000) 1t (0 + 0 + 2 + 2 + O)J + $0 
= $6,000 + [($600) )( (4)] + $0 
= $6,000 + $2,400 + $0 
= $8,400 

(STAFF JENNINGS.EX!) -Page 2 -

(Staff Jennings) 
CUT-NWR-96-274) 



STATEMENT OF MAILING 

AGENCY CASE NO. UT-NWR-96-274A 
HEARINGS CASE NO. G60061 

I certify that the attached Final Order was served through the mail to the following parties in 
envelopes addressed to each at their respective addresses, with postage fully prepaid. 

Staff Jennings (Certified) 
c/ o Jeffrey S. Jones, Attorney 
1001 Molalla A venue , Suite 208 
Oregon City, OR 97045-3768 
(Sent with Jeffrey S. Jones' certified copy) 

Jeffrey S. Jones, Attorney (Certified) 
1001 Molalla Avenue, Suite 208 
Oregon City, OR 97045-3768 

Chris Rich 
DEQ Enforcement Section 
2020 SW Fourth, 4th Floor 
Portland, OR 97201-4987 

Susan Greco 
DEQ 
811 SW Sixth A venue 
Portland, OR 97204 

Mailing/Delivery Q<j._te: -~3..__.._/ ~I '8~/~9~'B~-
Hearings Clerk: )JL 
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Issued By PORTLAND 
Hearings Section 
Telephone:l -888-577-2422 

.v!ailed By: TAM 

STAFF JENNINGS, INC 

JEFFREYS. JONES, ATTORNEY 
1001 MOLALLA AVE STE 208 

OREGON CITY OR 97045 3768 

503-650-0 700 

HEARING DATE AND TIME 

WEDNESDAY, DECEMBER 3, 1997 
9:00AMPST 

Date Mailed: 
Case Type: 

Ref No: 

11/26/97 
DEQ 

G60061 

ST ATE OF OREGON Agency Case No: UT-NWR-96274 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
811 SW 6TH AVE 
PORTLAND OR 972041334 

503-229-6775 

CHRIS RICH 
DEPT OF ENVIRONMENTAL QUALITY 
2020 SW 4TH A VE STE 400 
PORTLAND OR 97201 4959 

503-229-6775 

HEARING PLACE ADMINISTRATIVE LAW TUDGE 

LEELB TELEPHONE 

If you have questions prior to your hearing, call toll-free: 1-888-577-2422. 
If you are calling from the Salem area, please use: 378-2329. 

ANY CALL BLOCKING FEATURE ON YOUR PHONEMUSTBEENTIRELYDISABLED PRIOR TO THE TIME OF YOUR 
HEARING. 

ON THE DATE OF YOUR HEARING WE WILL CALL YOU ATTHE TELEPHONE NUMBER LISTED BELOW YOUR ADDRESS. 
IF YOU NEED TO GIVE A DIFFERENT NUMBER FOR THE HEARING OR IF YOU ARE NOT CALLED WITHIN 15 MINUTES 
AFl'ER THE TIME SET FOR HEARING, CALL THE ABOVE NUMBER IMMEDIATELY. 

The issue(s) to be considered are: 

DID THE APPELLANT CAUSE POLLUTION BY ALLOWING A CONTINUOUS DISCHARGE OF PETROLEUM 
FROM AN UNDERGROUND STORAGE TANK SPILL OR RELEASE TO ENTER WATERS OF THE ST ATE IN 
VIOLATION OF ORS 468b.025(1)(a)? IS THE APPELLANT SUBJECT TO A CIVIL PENALTY FOR THIS VIOLA'nON 
PURSUANT TO OAR 340-12-069(f), OAR 340-12-042(2) AND OAR 340-12-045? DID THE APPELLANT FAIL TO 
INITIATE AND COMPLETE THE INVESTIGATION OR CLEAN UP OF A PETROLEUM RELEASE FROM AN 
UNDERGROUND STORAGE TANK, IN VIOLATION OF OAR 340-122-242? 
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RoDERicKA. BoUTIN 
Attorney, O[Counsel 

ROGERD. DILTS 
Law Clerk 

JANICE L. EPPERSON 
Legal Assistant 

Christopher Rich 

DONALD B. BOWERMAN 
ATIORNEY AT LAW 

1001 Molalla Avenue, Suite 208 
Mailing Address: P.O. Box 100 

Oregon City, Oregon 97045 

July 3 0, 1997 

Oregon Dept. of Environmental Quality 
2020 SW Fourth Ave., Ste. 400 
Portland, OR 97201-4987 

Re: Staff Jennings - Civil Penalty 
Assessment No: UT-NWR-96-274A 

Dear Mr. Rich: 

(l03) 6l0-0700 
FAX (l03) 6l0-0053 

This confirms that Staff Jennings requests a hearing rather than to accept a DEQ settlement 
demand. This also confirms that DEQ does not intend to seek an economic benefit penalty against 
Staff Jennings. 

Very truly yours, 

JSJ:skw 

cc: Jeff Jennings 



DONALD B. BOWERMAN 

RODERICK A. BOUTIN 
Attorney, O[Counsel 

ROGER D. DTI..TS 
Law Clerk 

JANICE L. EPPERSON 
Legal Assistant 

DEQ Rules Coordinator 
Office of the Dir~tor 
811 SW Sixth Avenue 
Portland, OR 97204 

ATTORNEY AT LAW 

1001 Molalla Avenue, Suite 208 
},,failing Address: P.O. Box 100 

Oregon City, Oregon 97045 

March 24, 1997 

Re: In the Matter of Staff Jennings, Inc. 
No: UT-NWR-96-274A 

Dear Coordinator: 

In the referenced matter we are enclosing: 

1. Answer to Notice of Civil Penalty 

Our File No: 

94-485 

(503) 650-0700 
FAX (503) 650-0053 

ToV!lDE ENFORCEMENT SECTION 
'RWENT OF ENVIRONMENTAL QUALITY 

5)lEClE~VlEI[) 
\) MAR 2 6 1997 l!J 

2. Request for Contested Case Hearing on Assessment of Civil Penalty. 

3. Request for Informal Discussion of Assessment of Civil Penalty. 

We appreciate your cooperation in coordinating the informal discussion at a mutually 
convenient time. 

DBB:skw 
Enclosures 

cc: Staff Jennings, Inc. (w/encl) 
Dale Haar (w/encl) 

Very)ney,yours, 
• I 

~~ 
onald B. Bowerman 

Slate 01 uregon 
Department of Environmental Quality 
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l BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

2 OF THE ST ATE OF OREGON 

3 
4 
5 
6 
7 
8 

IN THE MATTER OF: 
STAFF JENNINGS, INC., 
an Oregon Corporation, 

Respondent. 

) 
) 
) 
) 
) 
) 

ANSWER TO NOTICE OF 
ASSESSMENT OF CIVIL PENALTY 
NO. UT-NWR-96-274A 
MULTNOMAH COUNTY 

9 Respondent Staff Jennings, Inc., answers as follows: 

10 1. 

11 Denies that Respondent caused a continuous discharge of petroleum from an underground 

12 storage tank spill or release to enter the Willamette River from October 19, 1988 to February 

13 19, 1997. 

14 2. 

15 Denies that Respondent failed to initiate and complete the investigation or cleanup of a 

16 petroleum release from an underground storage tank. 

17 3. 

18 Denies that Respondent failed to initiate immediate abatement of a petroleum discharge. 

19 4. 

20 Denies that the installation of monitoring wells was required by DEQ. 

21 5. 

22 Denies that Respondent failed to define the extent of on-site contamination. 

23 6. 

24 Denies that Respondent failed to define the extent of off-site contamination. 

25 7. 

26 Admits that Respondent did not develop an Corrective Action Plan. 

Page 1 - ANSWER 
DONALD B. BOWERi\tlAN 

PO BOX 100, Oregon City, Oregon 97045 
(503) 650-0700 



8. 

2 Denies that Respondent caused a spill of oil through a negligent act. 

3 9. 

4 Denies that Respondent failed to take reasonable care to immediately clean up a spill or 

S release of petroleum. 

6 FIRST AFFIRMATIVE DEFENSE 

7 Off-site contamination to the north of the facility was caused solely by acts and omissions 

8 of third parties, not agents or employees of Respondent. Off-site sampling has shown petroleum 

9 contamination to the north of Respondent's property, which is not down-gradient. Investigation 

10 has revealed the existence of an abandoned gasoline station site, with storage tanks in place, off 

11 the Respondent's site. The gasoline station tanks are a more likely source of the petroleum 

V contamination north of Respondent's property, than is any release on Respondent's property. 

13 SECOND AFFIRMATIVE DEFENSE 

14 Complete investigation of potential contamination from off-site sources has been 

15 precluded because adjacent property owners have prevented or restricted access. The property 

16 to the north of Respondent's site is owned by the City of Portland Parks and Recreation 

17 Department, which delayed access to its property and limited investigational techniques. The 

18 abandoned gasoline station site is owned by the Oregon Department of Transportation, but the 

19 management of the surface was turned over to the City Parks Department. This complex 

20 situation has prevented complete delineation of off-site sources. 

21 THIRD AFFIRMATIVE DEFENSE 

22 The alleged violation had neither a potential for, nor an actual, adverse impact on the 

2/ environment, nor did it pose any threat to public health, or other environmental receptors. 

Page 2 - ANSWER 
DONALD B. BOWERMAN 

PO BOX 100, Orl!gon City, Oregon 97045 

(503) 650-0700 



1 

2 

3 
4 
5 

Therefore, the alleged violation is "minor," not "moderate" under OAR 340-12-045(1)(a)(ii)(B). 

RESPECTFULLY SUBMITIED this;l::i day of March, 1997. 

Page 3 - ANSWER 

~ffedk 
Donald B. Bowerman, OSB #59011 
Attorney for Respondent Staff Jennings, Inc. 

DONALD B. BOWERMAN 
PO BOX 100, Oregon City, Oregon 97045 

(503) 650-0700 
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE ST ATE OF OREGON 

IN THE MATTER OF: 
STAFF JENNINGS, INC., 
an Oregon Corporation, 

Respondent 

) 
) 
) 
) 
) 
) 
) 

REQUEST FOR CONTESTED 
CASE HEARING ON 
ASSESSMENT OF CIVIL PENALTY 
NO. UT-NWR-96-274A 
MULTNOMAH COUNTY 

Pursuant to ORS 183.090(3), Respondent hereby requests a formal contested case hearing 

on the above-encaptioned matter. 

RESPECTFULLY SUBMITIED ili~ day of~· 

~~--~~6A~~~~~_·-e.e_-_::-_-_::-_ 
Donald B. Bowerman, OSB #59011 
Attorney for Respondent 

Page 1 - REQUEST FOR CONTESTED CASE HEARING 
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE STATE OF OREGON 

IN THE MATTER OF: 
STAFF JENNINGS, INC., 
an Oregon Corporation, 

Respondent. 

) 
) 
) 
) 
) 
) 
) 

REQUEST FOR INFORMAL 
DISCUSSION OF 
ASSESSMENT OF CML PENALTY 
NO. UT-NWR-96-274A 
MULTNOMAH COUNTY 

Respondent in the above-encaptioned action hereby requests an informal discussion of the 

of the matter. 

RESPECTFULLY SUBMITTED this.:;..5 day of Marc 

Donald B. Bowerman, OSB #59011 
Attorney for Respondent 

Page 1 - REQUEST FOR INFORMAL DISCUSSION 
DONALD B. BOWERMAN 

PO BOX 100, Oregon City, Oregon 97045 
(503) 650-0700 



CERTIFIED MAIL Z 076 234 278 

DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 

Staff Jennings, Inc. 
c/o Donald Bowerman, Registered Agent 
1001 Molalla Avenue, Suite 208 
Oregon City, Oregon 97045 

Re: Notice of Civil Penalty· 
Assessment No. UT-NWR-96-274A and 
Remedial Action Order No. UT-NWR-96-274B 
Multnomah County 

On or about October 18, 1988, a release of petroleum contamination resulting from a broken 
fuel distribution line from an underground storage tank (UST), occurred at the Staff Jennings 
Marina, located at 8240 S. W. Macadam Avenue, in Portland,. Oregon. This release, which 
was reported to the Department of Environmental Quality (Department or DEQ) on or about 
October 19, 1988, indicated that petroleum from the releas.e impacted the fuel tank area, 
caused significant soil contamination on Staff Jennings property adjacent to the Willamette 
River, and resulted in a discharge of free petroleum product into the river. Subsequent 
consultant reports and Department inspections have confirmed that significant concentrations 
of petroleum currently remain in the soil adjacent to the Willamette River. This contamination 
has been the source of an ongoing release of petroleum to the river since October of 1988. 

Although initial measures were taken to abate the direct discharge of free product into the 
river, adequate steps were not taken to clean up the contaminated soils adjacent to the riv.er. 
Golder Associates, a consulting firm, prepared a January 3, 1990, report for Staff Jennings 
that discussed options for remediation of contaminated soil and groundwater at the Staff 
Jennings facility, including installation of a system to prevent further petroleum migration into 
the river. 

On November 21, 1995, Rick Silverman, of the Department's UST Section, directed Staff 
Jennings to define the horizontal extent of soil and groundwater contamination, obtain 
off-site boring samples, and make active progress towards installation of a remedial 
system to capture petroleum before it reaches the river. Mr. Silverman notified Staff 
Jennings that it was in violation of water quality regulations, and would need to install 
a remedial system by no later than October of 1996. 

[ I i_.j.l 1 ''; L1 T .
1 

811 SW Sixth Avenue 
Portland, OR 97204-1390 
(503) 229-5696 
TDD (503) 229-6993 

@ 



Staff Jennings, Inc. 
Case No. UT-NWR-96-274A & B 
Page2 

On November 7, 1996, the Department sent Staff Jennings a Notice of Noncompliance (NON) 
for 1) failing immediately clean up a spill or release of oil, 2) causing pollution of waters of the 
state, 3) violating conditions of Staff Jennings NPDES Permit, and 4) failing to initiate and 
complete the investigation or cleanup of a release of petroleum from an UST, including failure to 
install monitoring wells and develop a Corrective Action Plan. Although Staff Jennings has taken 
some steps to identify sources of contamination, Staff Jennings has allowed a recurring discharge of 
petroleum into the Willamette River, and has not fully complied with the Department's UST, Spill, 
and Water Quality regulations. 

Petroleum contaminated soil and groundwater pose a serious threat to human health and the 
environment, and can require expensive cleanup. Unreasonable delays in performing 
necessary investigation and cleanup of contaminated sites can result in greater contamination as 
petroleum migrates through groundwater, and poses a threat of contamination to surface water 
and adjacent properties. 

Enclosed is a Notice of Assessment of Civil Penalty, No. UT-NWR-96-274A (Notice), related 
to the discharge of petroleum into the Willamette River. I have assessed a total civil penalty of 
$8,400 for Staff Jennings' violation of the Department's Spill rules. In determining the amount 
of the penalty, I used the procedures set forth in OAR 340-12-045. The Department's findings 
and civil penalty determination are attached to the Notice as Exhibit 1. If you fail to either 
pay or appeal the civil penalty within twenty (20) days, a Default Order will be entered against 
you. I have chosen not to assess a penalty for Violation 2 in the enclosed Notice. 

I have also included a Remedial Action Order, No. UT-NWR-96-274B (Order). The Order 
requires Staff Jennings to 1) install a remedial system capable of preventing additional petroleum 
contamination entering the Willamette River, 2) conduct water treatment in conformance with the 
NPDES Permit 1500A 3) obtain an off-site access agreement from the City of Portland to install 
monitoring wells to determine the lateral and horizontal extent of off-site petroleum contamination, 
4) submit reports of work performed under the Order, 5) submit a Corrective Action Plan for 
addressing any long term cleanup of soil and groundwater, and 6) pay all past due oversight costs. 

, The civil penalty formula allows the Department to calculate an economic benefit gained 
through noncompliance. In this case, the Department calculated an economic benefit in the 
amount $52,207 that Staff Jennings gained by avoiding the cost of installing and maintaining a 
petroleum remediation system to clean up the release. The Department is not seeking the 
economic benefit amount in this action. However, if you fail to meet all terms and conditions 
of the enclosed Order, DEQ will assess an additional civil penalty for violating the Order and 
include the $52,207 economic benefit, and any additional economic benefit if applicable. 



Staff Jennings, Inc. 
Case No. UT-NWR-96-274A & B 
Page 3 
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If you wish to discuss this matter, or if you believe there are mitigating factors which the 
Department might not have considered in assessing the civil penalty, you may request an 
informal discussion by attaching your request to your appeal. Your request to discuss this 
matter with the Department will not waive your right to a contested case hearing on the civil 
penalty. Please note that the Order is non-appealable. I understand that you have contacted a 
consultant to address the issues contained in the attached actions, and I encourage you to 
continue this work pursuant to the terms of the enclosed Order. 

I look forward to your cooperation and efforts to comply with the UST, Spill, and Water 
Quality rules in the future. However, if you fail to comply with the enclosed Order, or if 
additional violations occur, you may be subject to further action by the Department. · 

Copies of referenced rules are enclosed. I have also enclosed a copy of the Department's 
internal management directive on Supplemental Environmental Projects (SEPs) which provide 
environmental enhancement in local areas. If you have any questions about this action, please 
contact Chris Rich with the Department's Enforcement Section in Portland at 229-6775. 

er 
Enclosures 
cc: Northwest Region, UST Section, DEQ 

Waste Management Cleanup Division, DEQ 
Department of Justice 
Environmental Protection Agency 
Environmental Quality Commission 
Multnomah County District Attorney 
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE ST A TE OF OREGON 

IN THE MATTER OF: 
STAFF JENNINGS, INC. 
an Oregon Corporation 

Respondent. 

) 
) 
) 
) 

NOTICE OF ASSESSMENT 
OF CIVIL PENALTY 
No. UT-NWR-96-274A 
MULTNOMAH COUNTY 

6 I. AUTHORITY 

7 This Notice of Assessment of Civil Penalty (Notice) is issued to Respondent, Staff Jennings, 

8 Inc., by the Department of Environmental Quality (Department) pursuant to Oregon Revised Statutes 

9 (ORS) 468.126 through 468.140, ORS Chapter 183 and Oregon Administrative Rules (OAR) Chapter 

10 340, Divisions 11 and 12. 

11 II. VIOLATIONS 

12 1. On or about October 19, 1988, to at least Febrnary 19, 1997, Respondent caused 

13 pollution of waters of the state in violation of ORS 468B.025(l)(a). Specifically, Respondent caused 

14 pollution by allowing a continuous discharge of petroleum, from an underground storage tank spill or 

15 release, to enter the Willamette River, waters of the state as defined by ORS 468B.005(8). This is a 

16 Class I violation pursuant to OAR 340-12-069(£). 

17 2. On or about October 19, 1988 to at least Febrnary 19, 1997, Respondent failed to 

18 initiate and complete the investigation or cleanup of a petroleum release from an underground storage 

19 tank, in violation of OAR 340-122-242. Specifically, Respondent failed to initiate immediate 

20 abatement of petroleum discharge adjacent to the Willamette River, install monitoring wells as required 

21 by the Department, define the extent of on-site and off-site contamination, and develop a Corrective 

22 Action Plan to cleanup petroleum contamination. 

23 III. ASSESSMENT OF CIVIL PENALTIES 

24 The Department imposes a civil penalty of $8,400 for Violation l in Section II above. The 

25 findings and determination of Respondent's civil penalty, pursuant to OAR 340-12-042(2) and OAR 

26 340-12-045 are attached and incorporated as Exhibit No. l. 

27 
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1 IV. OPPORTUNITY FOR CONTESTED CASE HEARING 

2 Respondent has the right to have a formal contested case hearing before the Environmental 

3 Quality Commission (Commission) or its hearings officer regarding the matters set out above, at which 

4 time Respondent may be represented by an attorney and subpoena and cross-examine witnesses. The 

5 request for hearing must be made in writing, must be received by the Department's Rules 

6 Coordinator within twenty (20) days from the date of service of this Notice, and must be 

7 accompanied by a written "Answer" to the charges contained in this Notice. 

8 In the. written Answer, Respondent shall admit or deny each allegation of fact contained in this 

9 Notice, and shall affirmatively allege any and all affirmative claims or defenses to the assessment of 

10 this civil penalty that Respondent may have and the reasoning in support thereof. Except for good 

11 cause shown: 

12 

13 

1. 

2. 

14 defense; 

15 3. 

Factual matters not controverted shall be presumed admitted; 

Failure to raise a claim or defense shall be presumed to be a waiver of such claim or 

New matters alleged in the Answer shall be presumed to be denied unless admitted in 

16 subsequent pleading or stipulation by the Department or Commission. 

17 Send the request for hearing and Answer to: DEQ Rules Coordinator, Office of the 

18 Director, 811 S. W. Sixth Avenue, Portland, Oregon 97204. Following receipt of a request for 

19 hearing and an Answer, Respondent will be notified of the date, time and place of the hearing. 

20 Failure to file a timely request for hearing and Answer may result in the entry of a Default 

21 Order for the relief sought in this Notice. 

22 Failure to appear at a scheduled hearing or meet a required deadline may result in a dismissal of 

23 the request for hearing and also an entry of a Default Order. 

24 The Department's case file at the time this Notice was issued may serve as the record for 

25 purposes of entering the Default Order. 

26 

27 
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1 V. OPPORTUNITY FOR INFORMAL DISCUSSION 

2 In addition to filing a request for a contested case hearing, Respondent may also request an 

3 informal discussion with the Department by attaching a written request to the hearing request and 

4 Answer. 

5 VI. PAYMENT OF CIVIL PENALTY 

6 The civil penalty is due and payable ten (IO) days after an Order imposing the civil penalty 

7 becomes final by operation of law or on appeal. Respondent may pay the penalty before that time. 

8 Respondent's check or money order in the amount of $8,400 should be made payable to "State 

9 Treasurer, State of Oregon" and sent to the Business Office, Department of Environmental Quality, 

10 811 S.W. Sixth Avenue, Portland, Oregon 97204. 

11 

12 

13 Date 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
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EXHIBIT (1) 

FINDINGS AND DETERMINATION OF RESPONDENT'S CNIL PENALTY 
PURSUANT TO OREGON ADMINISTRATIVE RULE (OAR) 340-12-045 

VIOLATION: 

CLASSIFICATION: 

MAGNITUDE: 

Causing pollution of waters of the state. 

This is a Class I violation pursuant to OAR 340-l2c069(l)(t). 

Absent any other finding, the magnitude of the violation is determined to be 
moderate pursuant to OAR 340-12-045(l)(a)(ii). 

CNIL PENALTY FORMULA: The formula for determining the amount of penalty of each violation 
is: 
BP+ [(0.1 x BP) x (P + H + 0 + R + C)] +EB 

"BP" is the base penalty which is $3,000 for a Class I moderate magnitude violation in the matrix listed in 
OAR 340-12-042(1). Pursuant to OAR 340-12-042(2) the base penalty is doubled (to $6,000) 
because Respondent caused the spill of oil, as defined by OAR 340-108-002(11), through a negligent 
act. 

"P" is Respondent's prior significant action(s) and receives a value of 0 because the Department has not 
taken any prior significant actions against Respondent. 

"H" is the past history of Respondent in taking all feasible steps or procedures necessary to correct any 
prior significant action(s) and receives a value of 0 because the Department has not taken any prior 
significant actions against Respondent. 

"O" is whether or not the violation was a single occurrence or was repeated or continuous during the 
period of the violation and receives a value of 2 because the illegal discharge was repeated for many 
days between October of 1988 and January of 1997 .. 

"R" is the cause of the violation and receives a value of2 because Respondent was negligent. Respondent 
failed to take reasonable care to immediately clean up a spill or release of petroleum, and thereby 
avoid the foreseeable risk of causing pollution to waters of the state. 

"C" is Respondent's cooperativeness in correcting the violation and receives a value of 0 because 
Respondent was neither cooperative not uncooperative. 

"EB" is the approximate dollar sum of the economic benefit that the Respondent gained through 
noncompliance, and receives a value of $0. 

(STAFF JENNINGS.EX!) -Page l -
(Staff Jennings) 

(UT-NWR-96-274) 



PENALTY CALCULATiotlii 

Penalty' = BP + [(0.1 x BP) x (P + H + 0 + R + C)] + EB 
= $6,000 + [(0.1 x $6,000) x (0 + 0 + 2 + 2 + O)] + $0 
= $6,000 + [($60CJ) x (4)] + $0 
= $6,000 + $2,400 + $0 
= $8,400 

(STAFF JENNINGS.EXI) -Page 2 -
(Staff Jennings) 

(UT-NWR-96-274) 
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 

OF THE STATE OF OREGON 

IN THE MATTER OF: 
STAFF JENNINGS, INC., 
an Oregon Corporation, 

Respondent 

) 
) 
) 
) 
) 

REMEDIAL ACTION ORDER 

No. UT-NWR-96-274B 
MULTNOMAH COUNTY 

7 I. AUTHORITY 

8 This Remedial Action Order (Order), is issued to Respondent, Staff Jennings, Inc., an Oregon 

9 Corporation, by the Department of Environmental Quality (Department) pursuant to Oregon Revised 

10 Statutes (ORS) 465.260(4) and ORS 465.255(1). 

11 II. PURPOSE 

12 The purpose of this Order is to cause proper investigation and cleanup of a release of hazardous 

13 substances at Respondent's underground storage tank (UST) facility, Staff Jennings Marina, located at 

14 8240 SW Macadam Avenue, in Portland, Oregon. 

15 III. FINDINGS OF FACT 

16 1. Between 1988 and the date of this Order, Respondent owned or controlled the Staff 

17 Jennings Marina. 

18 2. On October 19, 1988, a release of petroleum contamination from an UST at the Staff 

19 Jennings Marina was reported to the Department. An unknown quantity of petroleum contamination 

20 released from the Staff Jennings Marina entered the Willamette River as a result of this release. 

21 3. A report by Respondent's consultant, Golder Associates, Inc., prepared in February of 

22 1989, indicated high level BTEX (benzene, toluene, ethylbenzene, and total xylenes), on the portion of 

23 the Staff Jennings Marina,. adjacent to the Willamette River, as follows: benzene (2,000 parts per 

24 billion[ppb]), toluene (61,000 ppb), ethylbenzene (49,000 ppb), and total xylenes (402,000 ppb). 

25 

26 

27 

28 
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1 4. DeMinimis, Inc., a consultant for Staff Jennings, prepared a soil analysis report dated 

2 March 31, 1994, which indicatated high level BTEX (16,100 to 27,000 ppb) contamination in soil 

3 borings taken from the Staff Jennings Marina property below the USTs. 

4 5. DeMinimis Inc. 's UST decommissioning report dated December 13, 1994, indicated 

5 moderate to high level gasoline and diesel in soil from the UST excavation pits, ranging from 42 parts 

6 per million (ppm) TPH-G to 3552 ppm TPH-G, and non-detect to 3750 ppm for TPH 418.1 (diesel). 

7 6. Based upon the contamination reports submitted to the Department, Rick Silverman, of 

8 the DEQ Northwest Region UST Section, conducted an inspection of the Staff Jennings Marina on 

9 November 21, 1996. During this inspection, Mr. Silverman informed Jeff Jennings of Staff Jennings, 

10 that Staff Jennings would need to complete off-site investigation of contamination, and install a 

11 petroleum recovery system by no later than the end of 1996. Jeff Jennings verbally informed Rick 

12 Silverman that Staff Jennings would comply with this deadline. 

13 7. Based upon the levels of contamination reported on the Staff Jennings property adjacent 

14 to the Willamette River, consultants reports of discharges to the river system, and observations by 

15 DEQ, the Department concludes that the Staff Jennings facility has been, since October of 1988, and 

16 continues to be, a source of petroleum contamination discharging directly into the Willamette River. 

17 8. Deminimis, Inc. 's February 26, 1996, report indicated off-site petroleum contamination 

18 ranging from non-detect to 5700 ppm TPH-G, and non-detect to 1000 ppm TPH 418.1 in the soil. The 

19 February 26, 1996 report also indicated benzene ranging from 340 ppb to 16,200 ppb and napthalene 

20 ranging from 5.1 to 188 ppb in groundwater at the Staff Jennings Marina. 

21 9. As of November 1, 1996, the Department had not received confirmation of off-site 

22 investigation or installation of a petroleum recovery system. 

23 10. On November 7, 1996, the Department issued Staff Jennings a Notice of 

24 Noncompliance (NON) for 1) failing immediately clean up a spill or release of oil, 2) causing pollution 

25 of waters of the state, 3) violating conditions of Staff Jennings NPDES Permit, and 4) failing to initiate 

26 

27 

28 
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1 and complete the investigation or cleanup of a release of petroleum from an UST, including failure to 

2 install monitoring wells and develop a Corrective Action Plan. 

3 11. As of February 19, 1997, Staff Jennings has not submitted evidence of compliance with 

4 the violations identified in the November 7, 1996 NON. 

5 IV. CONCLUSIONS OF LAW 

6 

7 

1. 

2. 

Respondent is a "person" under ORS 465.200(20). 

At all relevant times, Respondent's facility (or facilities) was a facility as defined in 

8 ORS 465.200(12). 

9 3. The materials described in Section III, paragraphs 2, 3, 4, 5, 7 and 8 are "hazardous 

10 substances" under ORS 465.200(15). 

11 4. The discharges of hazardous substances as described in Section ill, paragraphs 4, 5, and 

12 6 constitute a "release" into the environment under ORS 465.200(21). 

13 

14 

5. 

6. 

Respondent is an owner or operator as defined in ORS 456.200(19). 

Respondent is strictly liable, pursuant to ORS 465.255(1), for those remedial action 

15 costs incurred by the state or any other person that are attributable to, or associated with, a facility and 

16 for damages for injury to or destruction of any natural resource caused by a release. 

17 7. The Director may require Respondent to conduct any removal, remedial action, or 

18 related actions necessary to protect public health, safety, welfare and the environment, pursuant to ORS 

19 465.260(4). 

20 8. The work required by this Order is necessary to protect public health, safety, welfare, 

21 and the environment. 

22 V. ORDER 

23 Based upon the foregoing FINDINGS OF FACT and CONCLUSIONS OF LAW, Respondents 

24 are hereby ORDERED: 

25 1. Within ninety (90) days of receipt of this Order, Respondent shall, subject to 

26 Department approval, install a remedial system capable of preventing additional petroleum 

27 
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1 contamination from the Staff Jennings Property from entering the Willamette River. Within forty-five 

2 (45) days of installation of the remedial system required by this paragraph, Respondent shall submit a 

3 report outlining the remedial action plan to the Department. 

4 2. Upon installation of a water treatment system, pursuant to Section V, paragraph 1, 

5 above, Respondent shall conduct such water treatment in conformance with Staff Jennings' NPDES 

6 Permit 1500A, including submittal of weekly discharge monitoring reports. 

7 3. Within ninety (90) days of receipt of this Order, Respondent shall obtain an off-site 

8 access agreement from the City of Portland Parks and Recreation Department to install monitoring 

9 wells to determine the lateral and horizontal extent of off-site petroleum contamination from the Staff 

10 Jennings Property. 

11 4. Within forty-five (45) days of determining the lateral and horizontal extent of 

12 contamination, as required by Section V, paragraph 3, above, Respondent shall submit an off-site 

13 investigation report to the Department 

14 

15 

16 

17 

18 

19 

20 

21 

5. Within ninety (90) days of completion of the off-site investigation and installation of 

monitoring wells, required by Section V, paragraph 3, above, Respondent shall submit a Corrective 

Action Plan, pursuant to OAR 340-122-250(1), for responding to contaminated soils and groundwater 

in a manner that protects public health, safety, welfare, and the environment. 

6. Within thirty (30) days of receipt of this Order, Respondent shall pay in full all past due r 
oversight costs, in the amount of $1,691, or enter into a payment plan approved by the Department. 

VI. FAILURE TO COMPLY 

1. Upon Respondent's failure to c0mply with this Order, DEQ may seek any available 

22 remedy to enforce this Order, including but not limited to penalties and injunctive relief. 

23 2. Pursuant to ORS 465.260(8), upon Respondent's failure to comply with this Order, 

24 Respondent shall be liable for any costs incurred by the State in conducting the work required under 

25 this Order and for punitive damages up to three times the amount of the State's costs. 

26 

27 

28 
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1 3. Pursuant to ORS 465.260(6), Respondent may not seek administrative appeal or judicial 

2 review of this Order 

3 VII. SATISFACTION OF TIIIS ORDER 

4 Upon completion of the work under this Order, including receipt by the Department of all 

5 submittals and reports required under Section V, the Department shall issue a Certification of 

6 Completion of activities under this Order. Issuance of a Certificate of Completion shall deem the 

7 Order satisfied and terminated. 

8 
'!> .1. q1 

9 Date 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
Page 5 - REMEDIAL ACTION ORDER 

28 (CASE NO. UT-NWR-96-274) 



-! - ·, 
<MORE ON BACK> '-....., 

* PETROLEUM RELEASE FOR.Nf 
uPDAT.i.:<J: 

Please Check All That Apply 

LOGNBR; ;;?0 ~ !?!-- aaJfRECEIVEDBY: /_ GG-- 0 REGULATED UST 

USTFACNBR: DATEREPORTED:--flL_i 20 I Rr:I' 0 NON-REGULATED UST 

0 HEATING OIL TANK . 
SITENAME: sm.ff <7@;1/1!/)G-S :::c;i/c. 
SITE ADDRESS: I';< ;/-0 S «). //;,/fCA/) 8frJ 
SITE CITI: t?LJ X: ZIP: 29: 2/ '1 
SITE COUNTY: PHONE: ____________ _ 0 LUST O HSRAF 

0 OHC O FINANCIAL ASST 

0 INVOICE.START 0 INVOICE STOP 
ONFASENT 

PROJECT MANAGER: __ \ _________________ _ 

-----------------MAIL CONTACTS-----------------

:RTEDB~ ~ 

COMPANY: cS !fl/ 
:lESS: _______________ _ 

CITY: ZIP: __ =------

STATE: PHONE: ;;2,Q __. ?31(, 

INVOICE CONT ACT 

NkY!E: _____ ~-----------

COMPNN: _______________ _ 

ADDRESS. ________________ _ 

CITY: _________ ZIP: _______ _ 

STATE: ______ PHONE: ________ _ 

RESPONSIBLE PARTY 

NAME:~~~""-"""~__,,.____.,,Lr=uc-"""h~---
COMPANY: SLf'.lt.: ~. 
ADDREss/C< '$ 0 K. :3 OJ 0 f} cP 
CITY: ~x ZIP: '1 !:J-2 3 Q 

STATE: ___ :HONE: 2 5S __. 9-03 rf' 

OTHER CONT ACT(S) 

NAME: ________________ _ 

COMPANY: _______________ _ 

ADDRESS: ________________ _ 

CITI: __________ ZIP: ______ _ 

STATE: _______ PHONE: _______ _ 

-------------------,'>ITEASSESSMENT-----------------

DATEDISCOVERED: /rf 1_)__j_; !?cf' 
0 EMERGENCY RESP. 

0 ENFORCEMENT 

CONFJRMATION: 

EXHIBIT 

5 

DISCOVERY: 

0 RM) ROUTINE MONITO!UNG 
0 DC) DECOMMISSIONING 
0 CP) COMPLAINT 
0 IC) INVENTORY CONTROL 
0 SA) SITE ASSESSMENT 
Q 1_"TJ TANK TEST 
i;:;:,<JT) OTHER 

0 FUTHER CLEANUP REQ. 

0 NO FURTHER CLEANUP REQ. 

0 OFFSITE MIGRATION 

----LJ.P.S. SCORE (Region) 

CAUSE: 

0 TL) TANK LEAK 
~)PIPE LEAK 
0 OF) OVERFILL 
0 SS) SURFACE SPILL 
0 PY) PUMPNALVE LEAK 
o on OTHER ____ _ 

0 UN) UNKNOWN 



-------------CONTAMINANTS-IMPACTS·----------------

CONTAMINANTS: 

O UG) UNl-EADED GASOUNE 
0 W) l-EADED GASOUNE 

lfil'MG) MISC. GASOUNE 
/f:J'BS) DlESEl-

0 FD) FUEL- OlL 
O WO)WASTEOIL 
O Lll) WBRJCANT 

0 SV) SOL-VENT 
0 BF) BUNKER FUEL 
0 OP) OTHER PET. DIST. 
D CH) CHEMICAL 
0 HO) HEATING OlL 
0 UN) UNKNOWN 
0 OT) OTHER ________ _ 

MEDWIMPACT: 

., SL) SOIL 
0 OW) GROUNDWATER 
.. ' 0 '¥) SURF ACE WATER 
~ DW) DRJNKJNG WATER 
'[J"FV) FACILITY (VAPOR) 
0 FP) F AClLITY (FREE PROD.) 

----------------.SITE- MANAGEMENT----------------

REL-EASE STOPPED: 
1
112 / :< {) I f <f FINALREQUESTINVOJCEDATE: ----~----~------

CLEANUP STARTED: ____ "-----'---- NO FURTHER ACTION: ______ -----"-----

---------------.SOIL-MANAGEMENT----------------

SWLA PERMIT NUMBER: ____________ _ DATE ISSUED: ____ ~-----'------

AMOUNT OF SOIL (yds 3) TREATED ON SITE:-----------

AMOUNT OF SOIL (yds 3) TREATED OFF SITE: _________ _ 

AMOUNT OF SOIL (yds 3) DISPOSED OF: TREATED 

FINAL DISPosmoN OF SOIL: 0 ONSITE 
D LANDFILL 

TREATMENT METHOD: OAREATION 
oTHERMAL 
0 BIOLOGICAL 
D OTHER ______ _ 

OUNTREATED 

0 ROAD BASE 
0 OTHER _______ _ 

NOTES~OMMENTS: ___________________________________ ~ 

~:mW7i@&ijfJ31ff~i\m#l*f:~W~*-~f0fi"*t*s~Wf4i.¥Hif~~r.f.1~~8H:~wm.tiifp:~~~iW-1¥1~%1f-i?fffffr:%.1.1f.f.mf:fM:f:l¥f}~JW~!ff%1WJ1t~filf.~fJ!'.fl§W:qMtfffffi~ 
' 

This Space Provided For Regional Use 

.. \ 

(LUSTJ 06/FEB-97) 

\ 
·...,_,. 

~ 



J ' .,. 

* * * OREG<JN DEQ LUST REPORT * * * (, 
INITIAL INFORMATION ~~;==============================~E~~~~~~oe 
UST FACILITY I. D. #: J ( &{( EMERGENCY RESPONSE TAKEN: ® N 
LUST INCIDENT #: County 6 b - Year &'r Number 0 78" 
DATE RECEIVED:J.Vw/ 8-8 RECEIVED BY: &ei4 ~rff J'«•K~,_;, 

~AK REPORTE eBY: TANK ~~~Th~: LUST CONTACT: R~: ~~!~:)"·' 

:,f 1 ~ l~Yo:\7 _ ,t~ 
Ph#:-$171: 9g;=<u Ph#: Ph#: Ph#-··:c:-~·/:,.)"'.; 
CONFIRMATION OF RELEASE: Date Release Confirmed: S'=:j__:--z.i'-1-
0 Staff Site Inspection D Lab Sample: DEQ RP Other 

(Name: (Results: ) 
Owritten Report-=b:y~R~P~======~D;;;;,;;o~t~h~e~r~(~~-~-~-~-~-~-~-~-~-~-.;;~-~-~-~-~-~-~-~-~-~-~-~}~I 
SITE ASSESSMENT = 
HOW DISCOVERED: Date Release Discovered:J.E....lt#JSL 
D Routine Mani taring D Inventory Control D Decommissioning 

Osite Assessment Ocomplaint( } Oother( ______ -') 
AMOUNT RELEASED: 5'•0-1~00 TYPE OF MATERIAL RELEASED: j<LM/;v...e_ 
SOURCE OF RELEASE: 0Tank Leak Ooverfill 

c~#-(,?eJ ~f 6~ [3.Pipe Leak D other( ___________ } 

EXTENT OF CONTAMINATION: 0Minor 0Moderate 0Major PRIORITY: 
POTENTIAL IMPACTS: 

AQ/SW/WQ: Soil W 
AQ: Vapors y 
Fire: Vapors or Free Product Y 
WQ: Groundwater Y 
WQ: surface Water or Storm Drain (j) 
WQ: Drinking Water { ________ } Y 

N 
N 
N 
N 
N 

@ 

g.. 
0 

? 

g.. 
0 ? 

g.. 
0 ? 

g.. 
0 ? 

g.. 
0 ? 

g.. 
0 ? 

EXPOSURE ASSESSMENT RESULTS: ____________________ _ 
SITE MANAGEMENT ~~~~~~====~==~~==~~~~==~==~====~~==~! 
DATE RELEASE STOPPED:_LQ/2..Q}~ 

DISPOSAL OF MATERIAL REMOVED: 
Estimated Quantity: 
Party Responsible: 
Location of Disposal: 
Date of Evacuation: 

GUIDELINE: 
Free Product 

ENFORCEMENT ACTION. UNDERTAKEN: Y N 

Matrix Non-Matrix 
Soil 

Action Date: Notice of Violation:__/__/_ NOI:__/__/_ 
Administrative Order:__/__/_ Court Action:__/__/_ 

CLEANUP ACTIVITY: 
Date Cleanup Started:__/__/_ Date Site Under Control:__/__/_ 
Date Cleanup Finished:__/__/_ Contractor's Name: ________ _ 

SOURCE OF PAYMENT FOR CLEANUP ACTIVITY: 
D Responsible Party D State With Trust D state Without Trust 
COST RECOVERY INITIATED: Y N OFF-SITE MIGRATION: Y N ? 
ESTIMATIONS: Cost of Cleanup: Staff Time On Project.: 

7Za?. 

:-05 
e.)/...)<.:.t 

.shr 



PAPER TRAIL: 

INCOMING 

*Spill Report 
*Assessment/ 

Remedial Action Plan 
*Notification to 
Off-Site Owners 

*Monitoring Permit 
Request 

*Progress/ 
Final Report 

*Other 

Suspense Received 

' 

OUTGOING 

*Confirmation Letter 

*Compliance Agreement 

*Monitoring Permit 

*Closeout Letter 
*Other 

Suspense Date 

' 

.. 



,.·,·1.' 

! ". 

- ,' r',: 

Flow Direction .. 

., . \'I 

1·,';·' ., .. ,, 
,'·.,, 

WILLAMETTE RIVER 

Pile-Supported Dock 

Waterline Floating Oil Containment Boom 

1----
Oil Slick 

1

1(,,..------ L Toe. of Slope 

II .--1 r-
j //I \ I l~est of Slope 

I /'" l~ ______ _ 
-,-,~111\-\:"'y 

I ·11 I I \y 
_Lrx~ ~~---~--. ---B-S 

Covered oat torage 

1 ~ ::~:1ne Pump ~oKnc~::~ r;:~ 

I r t~l),~~iiti- CAaphalt Parkin-7 

r '"':~ )' @"·"·"•"•" .·:·.· 1 [~:·::::_._:·:·: 4K Gal. Tank 

Sales Office~ 

I -
I 

I ...J ~ Aba~one~ipe Man~ld & Pump 

I(avel i ~Shop Facilitlea 

I Boat I I · 
"' Star~ . L- ______ _J L Toe of Slope 

---J-.- I ' i,-,-~-1--r-~ r-1-r-1-
I I I J I I I I I I I \ \ · \ 

__.l_ ~A~ A A A 

MACADAM AVE. Crest of Slope 

I 

I_ 

! EX%BIT 

0 30 , __ 
~ iWk; i. Q.Q&JCJZ i!! Ii 



March 27, 1989 
-: 

..i X H.1 BI T 

3-

Golder Associates Inc. 
CONSULTING ENGINEERS 

REPORT OF.FINDINGS 
PRELIMINARY FIELD INVESTIGATION 

OF SELLWOOD MARINA, 
PORTLAND, OREGON 

PREPARED FOR 
STAFF JENNINGS, INC. 

':··· 

893-1031 
'· ~.:. 

._ ___________________________________ ---;;_~.'.f·~·,·~, .. 

ER ASSOCIATES INC.• 4104 148TH AVENUE N.E., REDMOND (SEATTLE), WASHINGTON, U.S.A. 98052 •TEL. (206) 883<0777 • FACSIMILE (206) 882-5498 •TELEX 5106002944 '· I 
OFFICES IN CANADA• UNITED STATES• UNITED KINGDOM• SWEDEN• AUSTRALIA ! 



l 
1 

I 
I 
I 
I 

April 3, 1989 

TABLE OF CONTENTS 

1. SCOPE OF WORK 

1.1 Site Description 
1. 2 Site Hi story -
1.3 Current Investigation 

2. PRELIMINARY FIELD INVESTIGATION 

2 .1 Soil Sampling and Collection 
2.2 Laboratory Analysis 

3. CONCLUSIONS 

3 .1 Subsurface Conditions 
3.2 Environmental Conditions 

4. RECOMMENDATIONS 

5. SUMMARY 

Golder Associates 

893-1030 

Page No. 

1 

1 
1 
3 

4 

4 
5 

6 

6 
7 

10 

14 



t 1 3 1989 1 893-1030 

1. SCOPE OF WORK 

1.1 Site Description 

The Sellwood Marina site occupies two levels on the west bank of the 
Willamette River. Mucrr·of the site is constructed on a flattened bench which 
has been excavated into the fluvial clayey silts to silty clays of the river 
bank. Additional space has beeri gained at this main level of the marina 
facilities by constructing a piling-supported concrete platform which extends 
out over the river bank. This primary level of the facilities is 
approximately 20-25 feet above the water level of the river. Additional 
floating docks, etc. have been constructed in the river, adjacent to the 
showroom and service facilities. A drawing of the approximate site layout is 
attached as Figure 1. 

a part of the marina facilities, two underground storage tanks were 
installed to supply boat fuel. The tanks are of 10,000 and 4,000 gallon 
capacity, respectively, and their approximate locations are shown on Figure 1. 
Based on information provided by Staff Jennings, the 4,000 gallon tank is. 
about 25 years old, and is currently in use. The 10,000 gallon tank is 10-12 

years old and is also in use. 

1.2 Site History 

On October 18, 1989, the marina manager observed a slick of petroleum fuel in 
the river, down slope from the fuel tanks. Following this observation, it is 
our understanding that Staff Jennings, took the following steps to mitigate 
the existing spill, and to prevent further release of product: 

• October 18, 1988. Following his observation of the spill, Staff 
Jennings' marina manager contacted SRH Associates, Inc., of Portland, 
Oregon, to perform cleanup operations. 
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• October 18, 1988. SRH Associates deployed a floating boom in the 
river to contain the slick, and placed pads to absorb the floating 
product. SRH Associates also collected soil samples in the spill area 
to confirm that the material in question was gasoline from the marina. 
Staff Jennings personnel worked to trace the spill to its origin, and 
halted use of t_he fuel tanks. 

• October 19, 1988. SRH Associates notified the Oregon Department of 
Environmental Quality, the U.S. Coast Guard, and the local fire 
department of the spill. 

• October 20, 1989. Staff Jennings personnel determined that the 
primary source of spilled fuel was leakage from a cracked elbow 
located near the fuel turbine pump for.the 10,000 gallon tank. They 
contacted Fullman Plumbing Company, of Portland, Oregon, to perform 
repairs. 

• October 25-28, 1989. Fullman Plumbing Company, repaired the broken 
elbow. Tanks were removed from service until testing could be done. 

• Once repaired, no further fuel release was observed. 

• February (4±), 1989. Pacific Tank and Construction Company, performed 
tank tightness tests on the two storage tanks. The results of the 
testing were inconclusive because the tanks could not be isolated from 
the attached distribution lines. Additional testing was planned. 

• February 15-17, 1989. Pacific Tank and Construction Company uncovered 
the tanks and related fuel distribution lines, isolated the systems, 
and performed a second series of tank and line tightness tests. Minor 
leaks were located and repaired in distribution lines, and the system 

was returned to service. 

Golder Associates 
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• February 16-17, 1989. Golder Associates conducted a preliminary soils 
investigation to determine the extent and quantity of contamination 
present in the tank field and along the adjacent river bank. 

The field investigation conducted by SRH Associates, determined that fuel 
residues were present ~eneath the concrete boat platform identified on Figure 
1. Their initial study indicated that fuel leaking from the broken elbow 
(although this source had not yet been identified) had migrated from the 
gravel backfill around the underground storage tank and distribution lines, 
and into the silty sands of the river bank. The contaminant plume eventually 
entered the river at this location. 

1.3 Current Investigation 

Golder Associates was contracted by Staff Jennings, to conduct a soil sampling 
.s· :y in the area immediately surrounding the fuel tanks, and extending 
eastward toward the river. Soil samples were also collected west of the on
site fuel tanks, at an area hydraulically up- gradient from any potential fuel 
leakage into the groundwater system. A total of 12 soil borings were 
completed at the project site, with 10 soil samples collected and analyzed for 
petroleum residues. 
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2. PRELIMINARY FIELD INVESTIGATION 

Investigation of the site began on the afternoon of February 16, 1989, and 
continued through February 17, 1989 .. The investigation was intended to 
determine the nature and extent of fuel release from the tank field and 
associated fuel distrib~tion lines. This initial investigation consisted of 
drilling 12 soil borings with a 3-inch hand auger to allow the collection of 
soil samples at depth. Soil samples from each boring were sent to a 
commercial analytical laboratory for analysis of petroleum hydrocarbon 

fJ content. Selected test holes which intercepted groundwater were left open and 

[·--1 
lo.-• 

protected from rainwater intrusion overnight to determine the approximate 
groundwater surface elevations and localized flow direction. When completed, 
the soil borings were abandoned by backfilling to the surface with bentonite 
pellets. 

2.1 Soil Sampling and Collection 

As soil borings were performed, the soil's engineering characteristics were 
f -i 

:-: described for each change in soil type, and the soil was cl ass ifi ed using the 
;_,,s 

Unified Soil Classification System. Soil cuttings removed from the hole were 

fJ also screened with a TIPP II photovoltaic organic vapor monitor (OVM) to 
provide a vertical profile of the aromatic organic constituents within the 

[.:1 borehole. This screening was also used to identify samples to be collected 
t"." = for chemical analysis. Readings from the OVM were recorded on the soils logs. 

~;; 

Cl In reference to the field ·screening, the OVM detects hydrocarbons in the vapor 
phase, and is calibrated to isobutylene. Aromatic petroleum constituents 

i-1 generally show a response on the OVM similar to isobutylene, but aliphatic 
i.._ •• :< 

components do not. El~vated readings in the vicinity of soils are an 
indication of the presence of hydrocarbons in the soil. However, care must be 
taken in the interpretation of these results. OVM readings, expressed as 
concentrations in parts-per-million in the vapor phase, should not be used to 
directly infer concentrations in soil. Although a correlation does exist, it 
is quite sensitive to a number of factors, including the volatility of the 
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~ ~0 hydrocarbons present, the nature of the soil (e.g., moisture and natural 
organic content), and the method used to sample the soil vapors. Adverse 

R'. ambient weather conditions may also affect the functioning of the equipment 
r.:'~~J 

(e.g., the investigation was performed during a rainstorm; high ambient 
f7; humidity can elevate OVM readings to some extent). It is therefore possible . ' 

for soils with relative_ly low hydrocarbon concentrations to exhibit high 
readings; the reverse is also true. Because of this variability, the OVM 
should only be viewed as a semi-quantitative, first order screening tool for 
hydrocarbon contamination. 

2.2 Laboratory Analysis 

I . ; 

Based ·on OVM readings, degree of hydrocarbon staining, and in some cases, 
petroleum odor, samples were collected from most boreholes for analytical 
testing. The soil samples for analysis were transferred to clean glass jars 
fitted with Teflon lids, supplied by Pacific Analytical Laboratory, Inc., of 
Beaverton, Oregon. Samples were subsequently transported to that laboratory 
for testing at the conclusion of the field investigation. Analysis was 
performed on all samples for aromatic hydrocarbons and total petroleum 
hydrocarbons, using USEPA methods 8020 (8240), and 418.1. Selected samples 
were also analyzed for total lead, and fuel fingerprint testing (USEPA method 
8015, modified) was performed to determine 
constituents (gasoline, diesel, or other). 
summarized in Appendix 1. 

the source of the organic 
The results from this testing are 
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~ 3. CONCLUSIONS 

'·"' 

Based on our field investigation and the results of analytical testing, it is 
apparent that gasoline and gasolinecderived compounds have been released into 
the soils in the vicinity of the Sellwood Marina tank field, and that 
petroleum has migrated_downgradient to the vicinity of the Willamette River. 
Further, based on the results of the investigation and the possible courses of 
action for eventual remediation, it is expedient to define two zones affected 
by the release for reference. The first zone (Zone 1) surrounds the fuel 
tanks, including the tank backfill .and the immediately adjacent native soil. 
The second zone (Zone 2) comprises the river bank, and the adjacent area of 
river bed between the high and low water marks of the Willamette River. The 
boundary between these zones is not clearly defined, however any plans for 
remediation of either of the zones may be modified to further investigate this 
transitional area. 

3.1 Subsurface Conditions 

Two native soil types were encountered at the Staff Jennings site. On the 
upper level of the site (Zone 1), generally surrounding the fuel tanks, the 
native soil is a plastic silty clay to clayey silt. The soil exposed adjacent 
to the Willamette River (Zone 2), to a depth of approximately two feet, is 
silty fine sand to sandy silt. 

•I Sand and gravel was also encountered in Zone 1. This granular material was 
-~ 

~ identified in soils borings adjacent to the tank field and distribution pipes, 
and probably represents backfill around the tank system components. Gravel 
was also used to varying depths as a base course beneath the asphalt paving 
located in Zone 1. 

Table 1 lists relative borehole surface and groundwater elevations for the 
soil borings. These elevations are based on a hand level survey, using 50 
feet as an assumed datum. The accuracy of the survey is assumed to be plus or 
minus 0.1 foot. Water depths were measured in open test holes, and are also 
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assumed to be accurate to plus or minus 0.1 foot. Groundwater flow at the 
site, based on limited observations of groundwater levels in soil borings, 
appears to be easterly, toward the Willamette River. On a smaller scale, the 
groundwater flow may be locally complicated by the presence of the sand and 
gravel backfill surrounding the fuel tanks and distribution lines. 
Considering that the b~ckfill is a more permeable material than the native 
soil, groundwater may tend to preferentially migrate along distribution lines 
or locally flow toward the tanks, whose backfill may act a sump. These local 
variations in flow direction should be considered tentative, as the 
differences in water level between test borings varied only a few tenths of a 
foot, approaching the limits of accuracy of the survey. 

TABLE 1 
BOREHOLE AND GROUNDWATER.ELEVATIONS 

TH 1 50.0 
TH2 49.9 46.9 
TH 3b 50.1 
TH 4 49.9 47 .3 
TH 5 50 .1 47 .1 

TH 6a 50. 7 50.1 

TH 6b 51.4 
TH 10 50.1 46.8 

3.2 Environmental Conditions 

Zone 1 - Fuel Tank Area 

The area surrounding the fuel tanks was sampled extensively, as described in 
section 2. Test holes TH1 through TH5, and TH10, were situated throughout the 
tank field as shown on Figure 1. TH6 was located upgradient of the tank 
field, to intercept possible contaminants entering the site. 

Golder A.,.,n,..l!>toa 
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Results of the analyses (USEPA method 8020 [8240]) of soil from THI and THS 
indicate elevated levels of benzene, toluene, ethyl benzene, and xylene. A 
fuel fingerprint test performed on the sample from THI suggested the source of 
the release was gasoline-based fuel. These two test holes are adjacent to the 
location of the ruptured fuel elbow on the I0,000 gallon tank. It seems 
likely that most, if nQ.t all, of the hydrocarbons present at these test holes 
are due to the damaged fuel distribution line. Test holes 2, 3, and 4 were 
also drilled in close proximity to the storage tanks, but did not exhibit high 
concentrations of aromatic hydrocarbons, indicating that, although there may 
have been some petroleum residue in the backfill surrounding the tanks, the 
bulk of the release moved downgradient toward the river. THIO was placed near 
an existing pipe manifold near a former gasoline pump site. The Pacific Tank 
and Construction Company investigation indicated that some leakage may have 
occurred at this location, and the elevated levels of hydrocarbons at this 
location support their findings. TH6 exhibited low concentrati~ns for all 
constituents measured, indicating that the groundwater flow and the 
hydrocarbon release migrated away from this area. 

Zone 2 - River Bank and River Bed 

Zone 2 is located at the toe of the moderately steep river bank, and at the 
time of testing, extended to the edge of the Willamette River, 20 to 50 feet 
east. Testing at this location 
Figure I as TH7, TH8, and TH9. 

consisted of three soil borings, shown on 
Of the three test holes, TH7 shows the highest 

concentrations of hydrocarbons, approximately 2-3 times higher than the test 
holes near the damaged fuel distribution line. According to Staff Jennings 
personnel the petroleum release was abated as soon as the broken pipe elbow 
was repaired. This suggests that the petroleum moved quickly through the 
relatively permeable silty sands of the river bank. It is not known at this 
time whether the movement took place on the surface of the existing 
groundwater. table, or in the unsaturated zone above. It appears that the 
petroleum product is concentrated at the groundwater surface. The field 
evidence also suggests that the affected area is fairly limited in lateral 
extent, as TH8 and TH9 exhibited minimal concentrations of hydrocarbons. The 
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full depth or vertical thickness of Zone 2 was not determined for the 
contaminated zone during this investigation. 
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The data described abo~e suggest the following overall conclusions regarding 
soil contamination at the Sellwood Marina site 

• Hydrocarbons are present in soil, both within the tank field, and 
along the edge of the Willamette River directly downslope from the 
field, 

• The hydrocarbons are likely due to the r~lease of gasoline, 

• Low concentrations of hydrocarbons in the vicinity of THlO are 
attributable to leakage at a pipe manifold which has also been 
repaired, 

• The highest concentrations of hydrocarbons are located at the north 
end of the 10,000 gallon fuel tank, where the broken pipe elbow was 
located, and in the river bank directly downslope. 

("' .. 1;;, Based on our preliminary investigation, the area impacted is approximately 40 
ll:CT ~ by 50 feet in Zone 1, and 50 by 60 feet in Zone 2. The tot a 1 depth to which 

hydrocarbon residues have penetrated was not determined during our 
investigation. 

Golder Associates 
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4. RECOMMENDATIONS 

We anticipate that contaminated soils at the Sellwood Marina site will require 
treatment to remove fuel residue. Although our final recommendations for 
remediation plans will be dependent upon Oregon Department of Environmental 
Quality target values for contaminant abatement, we believe that one or more 
of the following alternatives will achieve the desired result. 

Zone 1 - Fuel Tank Area 

Based on our soils investigation within Zone 1, we recommend that the fuel 
tanks be removed from service, the affected soil~ removed and aerated on site, 
the tanks be retrofitted to meet current standards (or replaced), and the 
aerated soil replaced in the tank excavation as backfill if suitable. This 
method will provide the best assurance that the affected soils have been 
removed, and will allow sampling of the surrounding soils for confirmation 
that hydrocarbon residues remaining do not exceed the proposed Oregon DEQ 
matrix values for cleanup. Excavation and treatment of the soils on site will 
reduce the potential long-term liabilities for Staff Jennings, both by 
insuring that Zone 1 has been remediated to DEQ standards, and by avoiding the 
shared liabilities which are assumed when material is landfilled at a 
hazardous waste site. 

~ Removal and replacement of affected soils would interfere with daily 
operations at the site for a period of time ranging up to several days, and 
would require removal and replacement of the existing tanks and fuel 
distribution lines, but would require no ongoing remediation effort or system 
maintenance. 

Alternatives to the above recommendation exist. 
the Pacific Tank and Construction Company stated 

It is our understanding that 
that the present UST system 

may be brought into compliance with current regulations without replacement of 
the existing tanks. If such an upgrade is planned, it would be possible to 
remediate the site by soil venting and installation of extraction wells, if 

Golder Associates 
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needed, The soil venting system could be installed at the same time that 
other upgrades (such as overfill or corrosion protection systems) are 
performed, These installations may restrict the active usage of the site for 
a period of up to several weeks, and would require periodic maintenance and 
monitoring to assure that the remediation progressed as planned. It should be 
understood that we do fl.at regard this alternative to be as comprehensive as 
the physical removal, treatment, and replacement of the affected soils. It is 
possible that·residual pockets of hydrocarbons might remain in the soil using 
soil venting methods, and verification of final hydrocarbon concentrations 
remaining in the soil following cleanup will be more difficult. 

Optimum performance of a soil venting system would be realized during the 
summer months, when the local groundwater table is depressed. If remediation 
is to take place when the water table is high, an extraction well and pump 
might also be required to remove any free product ~hich may be floating at the 
groundwater surface. Installation of an air venting system will generally 
produce satisfactory results in the granular backfill surrounding the tanks, 
where the major levels of contamination were identified within Zone 1. Poorer 
results may be expected if hydrocarbons have penetrated silty clays or other 
less-permeable soil types to a significant extent, 

Zone 2 - River Bank and River Bed 

We recommend excavating the contaminated soils in Zone 2 and treating them on 
site. The groundwater beneath Zone 2 will probably require treatment as well. 
We recommend that either a well point system or a french drain system be 
installed to intercept and draw floating petroleum. 

Site remediation in Zone 2 will be complicated by several factors, including: 

• Access to the areas within Zone 2, only occurs during periods of low 
water level, 

• The close working quarters under the boat storage platform, 

Golder Associates 
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• The geotechnical aspects of maintaining stability of the boat storage 
structure if affected soils must be removed to any significant depth 
around the supporting pile, and 

• The environmen~al concerns of releasing hydrocarbons into the 
Willamette River during the soils cleanup. 

We believe that these potential problems may be avoided by using a small, 
track-mounted (low ground pressure} backhoe to remove the soil to the base of 
Zone 2, if possible. Although further investigation must be done to verify 
the actual thickness of this zone, we believe that the depth of soil 
containing hydrocarbons should not extend much deeper than the lowest 
groundwater surface sustained at the site since the spill incident. The water 
table at this location is closely tied to fluctuations in level of the 
Willamette River. Based on records supplied by the U.S. Geological Survey 
from their Morrison Bridge gaging station, the level of the Willamette River 
varied from .8 to 10.7 feet above base level in the interval from 
September 1, 1988 to March 18, 1989. This suggests that hydrocarbons, which 
tend to float on water, will be concentrated in a zone 2-3 feet thick . 

.. , Excavation is possible to this depth by the equipment suggested. 

'i 
0 

Once excavated, the soil can be stockpiled and aerated on site. The location 
selected for the stockpile should be covered by plastic sheets to prevent 
infiltration of the subgrade, and suitably bermed to prevent runoff from 
entering the river. Installation of venting pipes in the stockpile is 
recommended to speed the aeration process. Fluids draining from the pile due 
to rainfall or draining of interstitial water, should be contained and tested 
for hydrocarbon concentration. Treatment of this water will be necessary 
before it can be discharged into the river. A holding tank may be located on 
site and an oil/water separator installed for this purpose. During the 
excavation process, it is suggested that the river adjacent to the work area 
be protected by containment booms should hydrocarbons be released from the 

soil. 
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A permit will be required for the discharge of treated water into the 
Willamette River. This must be obtained from the Oregon State Water Resource 
Division. Additional permitting will be required from the U.S. Army Corps of 
Engineers for excavation of soil adjacent to the river. 

The areal extent and volume of affected soil, and the relative concentrations 
of hydrocarbons can be better defined during the actual remediation process, 
using on-site screening techniques with confirmation by commercial laboratory 
analysis. Based on the limited sampling done in this investigation, the total 
volume of potentially contaminated soil adjacent to the river is estimated to 
range from 100 to 500 cubic yards. 

We believe that excavation.will remove all or most of the affected soil from 
Zone 2. If the depth of hydrocarbon migration proves excessive, or if high 
groundwater conditions prevent effective excavation, a secondary means of 
remediation may be possible. This approach involves installation of a series 
of well points and extraction pumps, or a French drain, collection sump, and 
pump, to remove any remaining petroleum from soil lying below the water table, 
and will also·intercept any residual hydrocarbons from the beheaded plume 
originating in Zone 1. The spacing, depth, and configuration of this 
groundwater extraction system, if required, must be determined after the 
excavation is completed. Treatment of extracted water could be accomplished 
in a holding tank, as outlined above. 

Golder Associates 
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5. SUMMARY 

An investigation, including soil borings, on-site screening, .and laboratory 
analytical methods, was conducted at the site of a fuel spill from an existing 
underground storage tank at the Sellwood Marina facility. The investigation 
confirmed that contaminated soils were present adjacent to and down-gradient 
from the underground tank, and that contaminated soils exist in areas which 
are adjacent to and at some times inundated by the Willamette River. The 
results of testing, and sample locations, are shown on the attached figures. 

We believe that the soils containing hydrocarbons may be suitably remediated 
in the following manner: 

Zone 1 - Fuel Tank Area 

Removal, aeration, and replacement of the soils and existing tanks is the 
recommended method. This can be done simultaneously with a tank 
upgrade/retrofit program. An alternative is to utilize soil venting and 
extraction wells, if needed, to reduce concentrations of hydrocarbons to 
acceptable levels. This method, if selected, may be done simultaneously with 
retrofitting of the existing tanks. 

Zone 2 - River Bank and River Bed 

Removal, aeration, and replacement of the affected soils is recommended. 
Remediation of residue petroleum hydrocarbons in groundwater or soils below 
the groundwater table should be accomplished by installing extraction wells or 
a French drain, if needed. 

Design of remediation approaches should be done in consultation with the 
Oregon Department of Environmental Quality, following their review of this 
report. 

Golder Associates 
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PAL REPORT NUMBER: 
P.0./JOB NUMBER: 
DATE RECEIVED: 
ITEMS: 

ANALYSIS 

89-0127 
09163 
2/17/89 
Eleven Samples 

METHOD: BTEX per EPA 8240 (GC/MS) 
Gasoline per EPA 8015 (GC/FID) 
TPH per EPA 418.1 (IR) 
Lead per EPA 3050/7420 (AA) 

Benzene,ug/kg 
Toluene,ug/kg 
Ethyl Benzene,ug/kg 
Xylene,ug/kg 
Gasoline,ng/kg 
Lead,mg/kg 
TPH,mg/kg 

Benzene,ug/kg 
Toluene,ug/kg 
Ethyl Benzene,ug/kg 
Xylene,ug/kg 
Gasoline,mg/kg 
Lead,mg/kg 
TPH,mg/kg 

All calculations 

Respectfully, 

~¥ifp~ 
Chemist 

#J 
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<5 
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830 
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273,000 
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562,000 

<5 1,530,000 
9,200 

16 
25 11,600 

113 

<5 
<5 
<5 
<5 

630 

118 

<5 
<5 
<5 
<5 

80 

based on dry weight 

Detection Limit 
5ug/kg 

lOOug/kg 
20mg/kg 

lmg/kg 

#4 115 

25 360 
<5 2,500 
<5 2,700 
65 14,000 

1,100 980 

119 1110 

<5 3,400 
<5 17,000 
<5 22,000 
15 84,000 

32 490 
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1. INTRODUCTION 

A release of gasoline occurred at the Sellwood Marina site on or about October 18, 1988, 
resulting from a failed elbow in fuel distribution lines from an underground storage tank. 
Investigation of the release by SRH Consultants and Golder Associates revealed that 
petroleum hydrocarbons were detectable in the backfill surrounding the tank, and along the 
river bank of the Willamette River, directly adjacent to the release. 

Immediate action was instituted to contain the release to surface waters, by placing a 
containment boom and absorbent pads within a fuel-slicked area of the river. Usage of the 
fuel tank was halted until repairs could be made. The broken elbow was subsequently 
replaced and the tank and distribution lines were pressure tested to assure that no further 
releases would occur. The fuel system was returned to service, and is currently in use. 

+;;:' 
:; The purpose of this report is to provide a design, work plan, and specifications for the 
~ installation of systems to remediate soils and groundwater contaminated by the fuel release. 
J In previous reports, we have divided the site into two separate areas, Zones 1 and 2, based on 
'~} site topography and type of soil encountered. This report Will also address the remedial work 

as it pertains to those two locations. Zone 1 is located on the upper level of the marina 
facilities, encompassing the fuel storage tanks and related equipment. Zone 2 is adjacent to 
the Willamette River, on the lower level of the marina facilities. 

I;··' 

2. ZONE 1 - FUEL TANK AREA REMEDIATION DESIGN 

Investigation of the area surrounding the point of petroleum release at the underground 
storage tank was completed on February 16 and 17, 1989, and results were presented in our 
report dated April 3, 1989. Our investigation identified an area of elevated hydrocarbon 
concentrations in granular backfill materials near the location of the damaged distribution line, 
and at the site of a pipe manifold .which had been previously used for gasoline pumps. 
Concentrations of petroleum hydrocarbons within granular materials of the type constituting 
the backfill may be effectively reduced using an air venting system. 

We recommend that a length of four-inch perforated PVC pipe be placed within the tank 
backfill, in the area where the concrete pad was removed for tank testing. The pipe should be 
buried at a depth of one ~o two feet, if possible, and the breach in the concrete should be 
sealed with an impervious material. Either concrete or asphalt may be used for a permanent 
seal. If the access through the concrete pad is needed for future tank upgrade, then plastic 
sheeting and bentonite may be used to cap the area to maintain a surface seal. The 
perforated pipe should be attached to a solid riser pipe, and routed to a vacuum blower with a 
rniniinum 100 scfrn capacity. Discharge from the blower should be through a stack with a 
minimum stack height to disperse petroleum concentrations, and the local fire marshall should 
be consulted to determine any additional requirements before construction. 

Our conversation with Loren Garner of Oregon DEQ indicated that no permit will be 
required for emissions from this control device. 

Golder Associates 
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3. ZONE 2 - RIVER BANK REMEDIATION DESIGN . 

Investigation of the areal and vertical extent of the contaminated zone was performed on 
November 3, 1989, by excavating a series of shallow test holes with a posthole digger. The 
locations of the test holes, and the general site layout for Zone 2 are shown on Figure 1. The 
excavated soils were :visually examined, and were screened with an Organic Vapor Monitor 
(OVM) to obtam semi-quantitative measurements of volatile organic compounds. Readings on 
the OVM varied from non-detectable to over 1,400 ppm, with the highest concentrations being 
in the vicinity of test holes 4, 6, 7, and 8. 

Depth to groundwater at this location varies with fluctuations in the Willamette River. The 
approximate location of the river's edge on November 11 is shown on Figure 2. At the time of 
the investigation the groundwater surface varied from a depth of one foot in TH-1, adjacent 
to the river, to approximately three feet in TH-8. Petroleum hydrocarbons were concentrated 
within a zone approximately eight inches below the ground surface to a depth of 
approximately two feet below the current water table. The areal extent and thickness of this 
zone is believed to be a function of the volume of gasoline released, vertical spreading of the 
petroleum due to the seasonally fluctuating water table, and diffusion of gasoline constituents 
into the upper part of the groundwater table. 

Several opticms for remediation of this area were considered, The options included removal 
and aeration of the affected soils, excavation of an interceptor/extraction trench to prevent 
further fuel migration into the river system, installation of a large-bore extraction well, and 
placement of well points to remove free product from the groundwater. The last option, well 
point installation, was selected for the following reasons: 

1. Physical removal and aeration of the soil would require the use of heavy equipment, 
which is not feasible in the tight working space defined by the piling-supported crane 
dock. · 

2. Any method requiring soil removal increases the risk of remobilizing gasoline or 
decomposition products directly to the river. 

3. Although an interceptor/extraction trench would also work to remove free product, we 
believe that more complete remediation, and better control of the remediation process, 
can be achieved using a system of well points. 

4. A large bore extraqion well would generate large volumes of water that would require 
treatment 

5. By utilizing a system which allows for sequential pumping from different arrays of well 
points, flushing and cleaning of soil presently above the water table can be 
accomplished as the river level rises. 

Golder Associates 
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Our design calls for placement of a grid of well points at intervals throughout the affected 
area, as shown on Figure 2. It is anticip'ated that 15 points will be required to provide 
sufficient coverage of the affected area. The screened interval of each well point must 
intersect the groundwater table at each location in order to intercept floating product 
Because the water table fluctuates considerably, depending on the stage of the Willamette 
River, the screened sections of the well points extend from just below the ground surface to 
the total depth of each well point, or an interval of five feet A tightly-fitting cap must be 
available for each well point, so that the casings can be sealed to prevent release of floating 
product directly to the river if river levels rise to the point where some of the points are 
overtopped. 

Floating free product and some groundwater will be withdrawn from the upper part of the 
groundwater table, using a two-inch diameter lift (skimmer) pump which is specifically 
designed for this purpose. The pump (an SHP Pump or equivalent) can be operated by on
site Staff Jennings personnel, and is moved from point to point in a sequential fashion to 
extract small quantities (approximately 10 gallons of product/groundwater) from each well 
point on a regular schedule, as determined during the startup operation. 

Fluids (water and gasoline) extracted from each well point will be pumped to a 1,000-gallon 
holding tank. Groundwater will be treated in an oil-water separator, to remove gross 
contamination, and the treated water will be passed through an air stripper or carbon 
absorption canister to bring volatile organic concentrations within allowable limits for 
discharge back into the river. Either method for secondary treatment is acceptable, and 
equipment cost will likely drive the decision for this equipment acquisition. We recommend 
that recovered petroleum product be disposed through local recyclers. A schematic of the 
treatment process is shown on Figure 3. The treatment equipment should be of sufficient 
capacity to treat an average flow of 100 gallons per day. 

We anticipate that it will take several weeks of operation in order to remove the petroleum 
concentrations. Due to surface tension and other factors, it will not be possible to remove all 
petroleum from the contaminated area. We propose that system operation continue until 
screening of the groundwater indicates that no free product remains, and that sampling of soil 
and groundwater then be performed to determine residual concentrations. At that time, we 
suggest that DEQ be contacted to determine if site closure is possible, or if other measures are 
required. 

4. SYSTEM INSTALLATION 

The extraction system for Zone 2 consists of 15 well points, driven to a nominal depth of five 
feet. As shown on Figure 2, the points will be driven at intervals of ten feet, in five rows 
spaced ten feet apart. These spacings have been calculated based upon the permeability of the 
soil, determined by laboratory testing, and the pumping rate desired to achieve the most 
effective flushing of the soil. Well points should be two-inch diameter, with a five-foot long 
screened interval. 

Golder Associates 
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5. OPERATION AND MONITORING 

Operation and monitoring of the system will include several steps. These pertain to 
monitoring of the extracted and discharge water from the system, control of the pumping 
operation, and routine maintenance of pumps and water treatment equipment. 

In order to monitor long-term system performance, it will be necessary to periodically sample 
and analyze the water extracted from the well points at each location. The schedule for this 
monitoring can be best developed after the system has been installed, and after monitoring 
the system performance during the initial startup period. When the hydrocarbon 
concentrations in extracted water indicates that hydrocarbons in a particular area have been 
abated, then extraction efforts may be concentrated on residual pockets of contamination. 

Monitoring of the discharge water from the secondary treatment system will also be required 
to assure that petroleum hydrocarbon concentrations do not exceed the limitations provided 
on the discharge permit. Based on the monitoring, operation of the system can be adjusted to 
maintain compliance with the permit requirements. 

Routine maintenance of pumps, separator equipment, and air stripping devices may be 
necessary. This maintenance should be performed at the intervals suggested by the 
manufacturer, and may be done either by the contractor who installs the equipment, or by 
Staff Jennings personnel. 

6. SITE CLOSURE 

Closure of the site must be approved by the DEQ, subsequent to submission of 
documentation (including sample analyses) which indicate that remediation of the site has met 
the target goals. Sampling procedures and laboratory analyses for site closure must meet the 
requirements set forth in the recently proposed Numeric Soil Oeanup Levels (OAR 340-122-
301 to 340-122-360) and any other requirements made at the time this design is approved. 

,j 7. CONCLUSIONS 
t'i 
'" 

The procedures described above are intended to reduce petroleum hydrocarbon levels in soil 
·~ and groundwater to levels where natural processes (biodegradation) can eliminate residual 

concentrations. For this reason, it is not expected that the systems will work with 100 percent 
efficiency. We recommend that a contractor, experienced in petroleum remediation and 
recovery, be retained for assistance in selecting and installing specific water treatment 
equipment and the vacuum blower system. 

We further recommend that Golder Associates personnel monitor system installation, to 
provide documentation of contraction details, and to perform documentation of construction 
details, and to perform on-site screening and sampling during system setup and adjustment. 
Regular monitoring of the system operation will be required to assure that the remediation is 
proceeding properly. 

Golder Associates 
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Oregon DEQ has specific requirements regarding soil and groundwater sampling for site 
closure at the conclusion of remedial efforts such as this one. It is important that these be 
met, and that regular communication is made with DEQ representatives to ensure that the 
procedures used for remediation and sampling meet with agency approval, 

Golder Associates 
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Golder Associates Inc. NORTHWEST REGION 
CONSULTING ENGINEERS 

April 4, 1990 

Department of Environmental Quality 
811 SW Sixth Avenue 
Portland, OR 97204 

ATTENTION: Loren Gamer 

RE: REMEDIAL DESIGN FOR PETROLEUM HYDROCARBON 
ABATEMENT SELLWOOD MARINA, PORTLAND OREGON 

Dear Loren: 

Our ref: 893-1215 

Mr. Jeff Jennings of Staff Jennings, Inc., has asked me to forward a copy of our remedial 
design for petroleum hydrocarbon abatement to you for review. I appreciated your 
comments regarding site remediation for the Marina during our conversation at the site, 
and have incorporated your suggestions into the design. It is my understanding that Mr. 
Jennings is in the process of securing the necessary permits for construction of an 
extraction system and for discharge of treated water. 

We are looking forward to working with you and DEQ in completing the. remediation at 
the Sellwood Marina. 

If you have any questions regarding our plans, please call. 

Sincerely, 

GOLDER ASSOCIATES INC. 

Michael D. Lubrecht 

,---------M·D~l../JMD/ln 
"' "' ~ 

EXHIBIT 

ID I \,lj'° ______ _.,...C. • 4104. f48TH AVENUE N.E., REDMOND (SEATTLE), WASHINGTON, U.S.A. 98052 •TEL. (206) 883-0777 •FACSIMILE 1206) 882-5498 •TELEX 510600
2944 
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1.0 INTRODUCTION 

At the request of the Staff Jennings, Inc., De Minim.is Inc. (DMI) Environmental 

Management was contracted to provide Project Management services for a Limited 

Subsurface Soil and Groundwater Investigation of the Retail Facility and Marina located 

at 8240 SW Macadam Avenue, Portland, Oregon, 97219. 

The project consisted of two tasks: 1) collect and analyze soil samples from portable

augered soil borings, and 2) collect and analyze groundwater samples from the soil 

borings. Project activities occurred on March 15, 1994. The activities, analytical results, 

and interpretations of this project are described in this report 

The two tasks were performed as a direct result of the recommendations made in the 

report titled Level I Environmental Site Assessment of Staff Jennin~s. Inc .. Retail Facility 

and Marina. Portland. Ore~on, dated November 30, 1993, prepared by DMI. The Oregon 

Department of Environmental Quality (DEQ) has also requested additional investigation 

into the release from the on-site UST system which occurred on October 18, 1988 (DEQ 

UST Cleanup List #26-88-0078). 

-1-
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2.0 SITE DESCRIPTION AND BACKGROUND 

2.1 Site Description 

The subject property is located at 8240 SW Macadam Avenue in a commercial corridor 

approximately 3-1/2 miles south of downtown Portland, Oregon (See Figure 1-Site 

Location). The subject property is 2.36 acres in area. The geographic location of the 

subject property is Section 22, Township 1 South, Range 1 East of the Willamette 

Meridian, in the County of Multnomah and State of Oregon. The subject property has 

been owned by the Jennings family since it was purchased by Stafford H. and Dorothea 

Jennings in August 1937. The original building was constructed on the subject property 

in October 1939 . 

The subject property is bordered to the north by undeveloped river front acreage located 

on the west bank of the Willamette River. The subject property is bordered to the east by 

the Willamette River which flows to the north. The subject property is bordered to the 

south by an access road leading to a Multnomah County boat ramp (formerly a ferry 

crossing ramp) located beneath the Sellwood Bridge. The subject property is bordered on 

the west by a railroad track, an access road, and SW Macadam Avenue. Undeveloped, 

forested acreage is located to the west of SW Macadam Avenue. 

· The subject property occupies two levels on the west bank of the Willamette River at the 

base of a moderately steep slope. The majority of the site (main level) is located on the 

upper terrace which has been excavated into the river bank approximately 20-30 feet 

above the Willamette River. The retail, repair, rigging, and storage buildings are located 

on the main level. The remainder of the main level is paved with asphalt or concrete. A 

crane dock, an elevated concrete platform supported by steel beams, is located on the 

northern portion of the main level and extends to the east over the Willamette River. The 

subject property slopes steeply from the main level down to the bank of the Willamette 

River. Two floating docks are located below the main level on the river. 

The subject facility retails gasoline for water craft and is registered with the Oregon 

Department of Environmental Quality (DEQ) Registered Underground Storage Tank 

(UST) Facilities as Staff Jennings, Inc., DEQ Facility I.D. Number 3105. Two active, 

permitted USTs (one 4,000-gallon gasoline UST and one 10,000-gallon gasoline UST) 

-2-
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are registered for the subject facility. On March 17, 1994, Mr. Jeffrey S. Jennings, 

· President, Staff Jennings, Inc., stated that both USTs are currently in use. Mr. Jennings 

had previously stated that the USTs contained a mixture of 50% regular leaded gasoline 

and 50% supreme unleaded gasoline. 

2.2 Site Backeround 

The following information regarding the UST release was supplied or confirmed by Mr. 

Jennings: 

• On October 18, 1988, the Staff Jennings marina manager observed a petroleum fuel. 

slick on the Willamette River downgradient from the on-site USTs. The marina manager 

contacted SRH Associates, Inc., Portland, Oregon, to perform cleanup operations. SRH 

Associates deployed a floating boom on the Willamette River to contain the slick. Pads 

were used to absorb the floating product. Additionally, soil samples were collected in the 

spill area to confirm that the released material was gasoline from the subject facility. 

Staff Jennings discontinued use of the USTs. SRH Associates notified the Oregon DEQ 

(DEQ UST Cleanup #26-88-0078), the U.S. Coast Guard, and the Portland Fire 

Department of the release on October 19, 1988. The primary source of the released fuel 

was leakage from the UST piping (a cracked elbow) located near the fuel turbine pump 

for the 10,000-gallon UST. The cracked elbow and other minor leaks in the product 

distribution lines were subsequently repaired. 

•On February 16~17, 1989, Golder Associates, Inc. (GA!), conducted a preliminary soils 

investigation (See GAI Report of Findin~s Preliminary Field Investi~ation of Sell wood 

Marina. Portland, Oregon, March 27, 1989) to determine the extent and quantity of 

contamination due to the release from the on-site UST. This investigation confirmed that 

petroleum hydrocarbon contamination (gasoline) existed adjacent to the USTs and 

· extended downgradient to the edge of the Willamette River. Elevated contaminant levels 

for gasoline, benzene, toluene, ethylbenzene, xylene, and lead were reported for soil 

samples collected adjacent to and downgradient from the USTs. Maximum contaminant 

levels were collected from the river bank (contaminants reported in parts per million, 

ppm, or parts per billion, ppb): 11,600 ppm total petroleum hydrocarbon (TPH); 9,200 

ppm gasoline; 273,000 ppb benzene; 685,000 ppb toluene; 562,000 ppb ethylbenzene; 

1,530,000 ppb xylene; and 16 ppm lead. Groundwater was encountered in the soil 

borings at depths ranging from 0.6-3.3 feet below ground surface (bgs). 

-3-
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3.0 SOIL AND GROUNDWATER INVESTIGATION 

3:1 Limited Investigation Objectives 

DMI personnel discussed the Limited Soil and Groundwater Investigation objectives on 

several occasions with Mr. Rich Rose and Mr. Rick Silverman, Oregon DEQ 

Underground Storage Tank Section. Mr. Rose had formerly been assigned the subject 

site file and Mr. Silverman is currently assigned this file. Oregon DEQ'has requested 

further investigation of the release from the on-site UST system. DMI personnel had 

recommended a Limited Soil and Groundwater Investigation to determine if any further 

investigation would be required due to the amount of time since the release from the UST 

system occurred (approximately 5-1/2 years) and the logistical problems with installing 

. groundwater monitoring wells due to site configuration and topography. 

3.2 Site Preparations 

Prior to on-site activities, a utility locate check (Ticket #33478) was ordered from the 

Utility Notification Service on March 11, 1994, and was completed on or before March 

15, 1994. Utilities notified included Northwest Natural Gas, Portland General Electric, 

City of Portland Water, U.S. West Communications, and Paragon Cable. No utility 

markings were observed in the project area on the subject property . 

The fill pipes for the USTs were located on the northwest corner of the subject property. 

During the Level I Environmental Site Assessment, Mr. Al Ailshen, Service Manager, 

Staff Jennings, Inc., stated that the product dispensing lines run from the USTs to the 

adjacent pump house before being piped off to the active gasoline pumps located on the 

southeastern portion of the subject property. The product dispensing pipes are primarily 

buried; however, the pipes are also suspended beneath the elevated concrete platform. 

One gasoline dispensing pump is located on the main level near the steps leading down to 

the floating docks and one gasoline dispensing is lo~ated on a floating dock on the river. 

3.3 Site Safety Meeting and Safety Preparations 

A Site Health and Safety meeting was conducted prior to initiating site work on March 

15, 1994, to review site-specific health and safety hazards associated with this project. A 

-4-
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copy of the Site Health and Safety plan was distributed to the field personnel. 

3.4 Subsurface Soil Borin2s and Soil Samplin2 

Five subsurface soil borings (SB) were drilled with a hand-held drilling unit at the subject 

site. The soil borings were drilled to depths ranging from 3-15 feet below ground surface 

(bgs) depending on the depth to groundwater or drilling refusal. The soil borings were 

drilled under the direct supervision of Mr. Neil Shaw, State of Oregon Registered 

Professional Geologist (License #G-1176) and State of Oregon Water Resources 

Department licensed Water/Monitor Well Constructor (License #10286). The soil 

borings were drilled in the areas of previously delineated .gasoline contamination, as 

reported in the GAI Report of Findings Preliminary Field Investigation of Sellwood 

Marina, and upgradient of the USTs (See Figure 2-Site Map for soil boring and 

groundwater sampling locations). 

The soil borings were drilled with a 1-1/8 inch outside diameter (O.D.), stainless steel 

core bit (!-inch inside diameter-I.D.) mounted on internally-threaded, 1-inch O.D., 

stainless steel bit extension rods. The drill bit was advanced utilizing an electric Bosch 

Rotohammer powered by a portable generator. Distilled water was utilized when needed 

to facilitate drilling through dense materials. The drill bit and bit extension rods were 

decontaminated prior to each boring and sampling by thoroughly washing with a solution 

of tap water and Alconox (a laboratory-grade detergent) and rinsing with distilled water. 

The following sampling procedure was followed by DMI personnel to obtain each 

discrete soil sample. Soil samples downgradient of the USTs were collected when visual 

or olfactory evidence of contamination was first observed. Sampling personnel, wearing 

clean, surgical-type, latex gloves, collected the soil samples into pre-cleaned, 4-ounce, 

Environmental Sampling Supply® glass sample bottles fitted with Teflon™-lined lids. 

The soil samples were collected from the hollow core bit and were rapidly transferred to 

the sampling jars. Tue sample containers were s.ealed, labeled, and stored on ice in a 

cooler until shipped to Hughes Analytical Laboratory (HAL), an off-site, independent, 

. laboratory, via chain of custody for analyses. The chain of custody documentation and 

HAL laboratory reports are presented in Appendix A, Laboratory Analytical Results and 

Chain of Custody. 

-5-



G 
' 

R 
Li 

n w 

D : 

c 
0 

[ 

n u 

l ; 

WILLAMETTE RIVER 

Flow Direction 

l~~ 
March 24, 1994 

Pump 
Shed 

Crane 
Dock 

(Elevated and 
pile -supported) 

• SB-4 

Sand Beach 

10,000-Gallon UST 
Concrete Pad 

·~·. . . . . . . 
...... ... ...... . . . 

LEGEND 

Sloping Terrain 
and Direction 

UST 
Concrete Pad 

CJ Crane Dock 

8 SB-1 Soil Boring 

Waterline 

Covered Boat Storage 

Paved 
Parking 

l::(~il~t~lj'jjjjji-.411 ____ 4,000-Gallon UST 
- · Concrete Pad 

... . . . ... ... 

SB-1 8 

Gravel-covered 
Storage Lot 

SB-5 

PROJECT NO. 

00226-1293 

March 1994 

Rigging 
Shop 

0 30 

SCALE: .1" = 30' 
(Approximate) 

... .................... ,, ,, ... ,, ...... ;, ... ... ... ... .... "' ................................. "' ............... " ... ... ....................................... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ....................................... .... ... ....................................... ... Fence ............... "',.." .. :·,."' ... ",,"',.,"',.."',."',."..,"',,'",.."',..",.."',..",," 

DE MINTIVIIS INC. 

ENVIRONMENTAL MANAGEMENT 
34 N.W. FIRST A VENUE, SUITE 101 

PORTLAND, OREGON 97209 
503/295-4074 

Site Map 

Subsurface Soil and 
Groundwater Investigation 
Staff Jennings, Inc. 
8240 SW Macadam A venue 
Portland, Oregon 97219 

FIGURE 

2 



I 

n w 

0 
0 

r; 
L 

c 
0 
c 
c 

[ 

The soil samples collected from the soil borings were logged by a DMI Geologist, 

according to geologic description. The soil samples were screened in the field for visual 

and olfactory indications of contamination. Field sheen tests were perfonned by placing 

a portion of the soil samples into clean sample jars filled with water. The amount of 

petroleum sheen produced during the sheen test or observed on the surface of a wet soil 

sample was observed as a qualitative estimate of the degree of contamination. 

SB-1 was drilled approximately 8 fee't west (presumed upgradient) of the 4,000-gallon 

gasoline UST. Drilling refusal, possibly due to a boulder, was encountered at 

approximately 3 feet bgs. Soil sample SBl-3' was a wet (due to the addition of distilled 

water during drilling), mottled dark gray and brown, silty fine sand. The gray mottling in 

this soil sample appeared to be visually contaminated. A slight odor of degraded gasoline 

was detected in this sample. A slight petroleum sheen was observed during the field 

sheen test Groundwater was not encountered in SB-1. 

SB-2 was drilled approximately 14 feet east-northeast (presumed downgradient) of the 

10,000-gallon gasoline UST. Soil sample SB2-6' was a damp, gray, micaceous, silty fine 

sand. This soil sample appeared to be visually contaminated. A slight odor of degraded 

gasoline was detected in this sample. An abundant petroleum sheen was observed on the 

surface of this soil sample. Groundwater was encountered at approximately 10 feet bgs. 

Groundwater samples were collected from this boring (See Section 3.5 Groundwater 

Sampling). 

SB-3 was drilled on the slope located beneath the elevated crane dock, and downgradient 

and east of the 10,000-gallon gasoline UST. Soil sample SB3-6' was a wet, gray, 

micaceous, silty fine sand. This soil sample appeared to be visually contaminated. A 

moderate to strong gasoline odor was detected in this sample. An abundant petroleum 

sheen was observed on the surface of this soil sample. Groundwater was encountered at 

approximately 4 feet bgs .. Groundwater samples were collected from this boring (See 

Section 3.5 Groundwater Sampling). 

SB-4 was drilled on the beach located beneath the elevated crane dock and downgradient 

of the USTs. SB-4 was located approximately 18 feet west of the Willamette River 

waterline. Soil sample SB4-4' was a wet, gray, micaceous, silty, fine to medium sand. 

This soil sample appeared to be visually contaminated. A moderately strong gasoline 

-6-
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odor was detected in this sample. An abundant petroleum sheen was observed during the 

field sheen test. Groundwater was encountered at approximately 2 feet bgs. 

Groundwater samples were collected from this boring (See Section 3.5 Groundwater 

Sampling). 

SB-5 was drilled approximately 49 feet west (presumed up gradient) of the 4,000-gallon 

gasoline UST. Soil sample SB5-5' was a wet (due to the addition of distilled water 

during drilling), medium brown, silty fine sand. No visual or olfactory evidence of 

petroleum contamination was observed in this sample or during drilling this boring. No 

petroleum sheen was observed during the field sheen test. Drilling refusal, possibly due 

to a boulder or bedrock, was encountered at approximately 8.5 feet bgs. Groundwater 

was not encountered in SB-5. 

3.5 Groundwater Samplini: 

Representative groundwater samples were collected from the soil borings where 

groundwater was encountered (SB-2, SB-3, and SB-4) on March 15, 1994. Since 

groundwater samples were collected from three soil borings, these soil borings were 

considered groundwater monitoring wells and required State of Oregon Water Resources 

Department monitoring well start cards. The monitoring well start card numbers were: 

SB-2, Start Card #63640; SB-3, Start Card #63641; and SB-4, Start Card #63642. The 

groundwater monitoring wells were drilled to the specifications given by the DMI 

Geologist and licensed Monitoring Well Constructor. The monitoring wells were utilized 

for sampling purposes, were temporary, and were not completed. The soil borings and 

temporary groundwater monitoring wells were subsequently abandoned the same day. 

The borings were filled with 8-20 mesh bentonite chips and hydrated. 

Representative groundwater samples were .obtained utilizing a decontaminated Nalgene 

hand pump. Prior to collecting each groundwater sample, the hand pump was 

decontaminated by thoroughly washing with a splution of tap water and Alconox (a 

laboratory-grade detergent) and rinsing with distilled water. The following sampling 

protocol was utilized by DMI personnel for each groundwater sample collected. DMI 

personnel, wearing clean, surgical-type, latex gloves, collected one groundwater sample 

from each well and rapidly transferred this sample into three sterile, 40-milliliter (ml) 

septum, glass bottles for Volatile Organic Analysis (VOA). One additional groundwater 
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sample was collected from each well and rapidly transferred into a 500-ml, high density 

polyethylene Nalgene® sample bottle fitted with a polypropylene screw cap lid. The 

groundwater samples were carefully transferred into the sample bottles with no 

headspace, thus minimizing the loss of volatile organic compounds. The sample 

containers were sealed, labeled, and stored on ice in a cooler until shipped to HAL via 

chain of custody for laboratory analyses (See Appendix A-Laboratory Analytical Results · 

and Chain of Custody for the complete analytical results). 

The groundwater samples (GW2-l and GW2-2) collected from SB-2 contained grayish

brown silt. A· moderately strong gasoline odor was detected and abundant petroleum 

sheen was observed on the surface of this sample. No free product was observed. 

The groundwater samples (GW3-l and GW3-2) collected from SB-3 contained brownish

gray silt. A moderate to strong gasoline odor was detected and abundant petroleum sheen 

was observed on the surface of this sample. No free product was observed. 

The groundwater samples (GW4-l and GW4-2) collected from SB-4 contained black silt. 

A moderately strong gasoline odor was detected and abundant petroleum sheen was 

observed on the surface of this sample. No free product was observed. 

-8-
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4.0 LABORATORY ANALYTICAL RESULTS 

4.1 Analytical Methods 

Soil and groundwater samples were collected by DMI personnel from the soil borings and 

the temporary groundwater monitoring wells utilizing Oregon DEQ and EPA-approved 

methods. 

A total of five soil samples were obtained from the subsurface soil borings. The soil 

samples were analyzed by HAL for Total Petroleum Hydrocarbon-Ga5oline utilizing the 

Oregon DEQ-approved method TPH-0 by gas chromatograph/photoionization detector 

(GCIPID). 

A total of six groundwater samples were obtained from the temporary groundwater 

monitoring wells. The groundwater samples were analyzed by HAL for: benzene, 

toluene, ethylbenzene, and xylenes (BTEX per EPA Method 8240), dissolved lead (per 

EPA 7421), and ethylene dibromide (EDB) and ethylene dichloride (EDC) (per EPA 

Method 8240). 

4.2 Soil Sample Analytical Results 

Gasoline contamination (reported in parts per million-ppm) was detected in the following 

soil samples: SBl-3' (25 ppm), SB2-6' (450 ppm), SB3-6' (3300 ppm), and SB4-4' 

(2800 ppm). No petroleum hydrocarbons were detected in the soil sample collected from 

SB5-5'. 

The results of the soil sample analyses are tabulated in Table 1 (See Appendix A

Laboratory Analytical Results and Chain of Custody for complete laboratory 

documentation). 
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TABLE! 

SOIL SAMPLE ANALYTICAL RESULTS 
TOTAL PETROLEUM HYDROCARBON-GASOLINE 

(TPH-G by GC/PID) 
March 15, 1994 

SOIL SAMPLE I.D. 
SBl-3' 
SB2-6' . , 
SB3-6' "vQ·r t•"''·"
SB4-4' sl·.o' Q .\ ·:" \ 

SB5-5' vp:J'o.cl co.,,, 

Lab Blank 
Detection Limit 

TPH-G 
25 

450 
3300 
2800 

ND 

ND 
10 

Results reported in mg/kg (milligrams per kilogram) or ppm (parts per million). 
ND = Not Detected at or above the test method detection limits. 

4.3 Groundwater Sample Analytical Results .. 

Since gasoline was detected in soil samples collected at a depth greater than or equal to 

the dep.th of the water table; the groundwater samples were analyzed for benzene, 

toluene, ethylbenzene, and xylenes (BTEX), per OAR 340-122-242 (3)(a)(A). 

Concentrations of BTEX, reported in parts per billion (ppb), were identified in 

groundwater samples GW2-2, GW3-2, and GW4-2. Benzene (16,100 ppb), toluene 

(60,100 ppb), ethylbenzene (27,900 ppb), and total xylenes (143,000 ppb) were detected 

in sample GW2-2. Benzene (22,300 ppb), toluene (46,100 ppb), ethylbenzene (5,700 

ppb), and total xylenes (29,700 ppb) were detected in sample GW3-2. Benzene (27,000 

ppb), toluene (52,900 ppb), ethylbenzene (11,300 ppb), and total xylenes (59,000 ppb) 

were detected in sample GW4-2. 

Since leaded gasoline was released at the subject site and TPH levels greater than 40 ppm 

for gasoline were detected in soil samples collected at a depth greater than or equal to the 

depth of the water table; groundwater samples were analyzed for ethylene dibrornide 

(EDB or 1,2-Dibromoethane), ethylene dichloride (EDC or 1,2-Dichloroethane), and 

-10-
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dissolved lead, as per OAR 340-122-242 (3)(a)(C-D). 

Due to the high concentrations of fuel hydrocarbons present in the groundwater samples 

which necessitated sample dilution; the detection limits for EDB and EDC were raised to 

1.0 ppb for samples GW2-2 and GW3-2, and raised to 2.5 ppb for sample GW4-2. EDB 

and EDC were not detected at or above the raised detection limits in any of the 

groundwater samples. 

Dissolved lead was detected in groundwater samples GW2-l at 6 ppb and in GW 4-1 at 23 

ppb. Dissolved lead was not detected at or above the test method detection limit (1 ppb) 

in groundwater sample GW3-I. 

The results of the groundwater sample analyses are tabulated in Tables 2 and 3 (See 

Appendix A-Laboratory Analytical Results and Chain of Custody for complete laboratory 

documentation). 

TABLE2 

GROUNDWATER ANALYTICAL RESULTS 
BENZENE, TOLUENE, ETHYLBENZENE, and XYLENES (BTEX); 

ETHYLENE DIBROMIDE (EDB or 1,2-Dibromoethane), and 
ETHYLENE DICHLORIDE (EDC or 1,2-Dichloroethane) 

DESCRIPJION 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 
Ethylene Dibromide 
Ethylene Dichloride 

QW2-2* 
16,100 
60,100 
27,900 

143,000 
ND 
ND 

(per EPA 8240) 
March 15, 1994 

QW3-2* 
22,300 
46,100 

5,700 
29,700 

ND 
ND 

GW4-2**. 
27,000 
52,900 
11,300 
59,000 

ND 
ND 

LAB 
BLANK 

ND 
ND 
ND 
ND 
ND 
ND 

Results reported in ppb (parts per billion) or µg/L (micrograms per liter). 
ND= Not Detected at or above the test method detection limits. 

DETECTION 
LIMIT 

0.5 
0.5 
0.5 
1.0 
0.5 
0.5 

* The detection limits for this sample are higher by a factor of 2 due to sample dilution. 
** The detection limits for this sample are higher by a factor of 5 due to sample dilution. 

-11-
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TABLE3 

GROUNDWATER ANALYTICAL RESULTS 
DISSOLVED LEAD 

GROUNDWATER 
SAMPLBI.D. 

GW2-1 
GW3-l 
GW4-1 

Lab Blank 
Detection Limits 

(per EPA 7421) 
March 15, 1994 

DISSOLVED 
LEAD 

6 
ND 
23 

ND 
1 

Dissolved lead results reported in ppb (parts per billion) or µg/L (micrograms per liter). 
ND =Not Detected at or above the test method detection limits. 

4.4 Quality Assurance Data 

A total of five soil samples and six groundwater samples were received by Hughes 

Analytical Laboratory (HAL) under a chain of custody. The samples were received in 

containers consistent with U.S. EPA protocol. 

Standard Quality Assurance/Quality Control (QNQC) procedures were performed as 

stated in "EPA Test Methods for Evaluating Solid Waste (SW-846)", 3rd Edition, and 

"Standard Methods for the Examination of Water and Wastewater", 17th Edition. The 

EPA laboratory protocols followed by HAL included sample holding times, laboratory 

method blanks, laboratory matrix spikes, replicate samples, and calibration standards. 

HAL reported no significant variations from these protocols that would invalidate the 

analytical data. High recoveries for one Volatile Organic Analysis (VOA) surrogate 

reflect a problem with this particular compound; however, sample results are not affected. 

Test methods may include minor modifications of .detection limits or lists of parameters 

for the published methods. Raised detection limits for 1,2-Dibromoethane (EDB) and 

1,2-Dichloroethane (EDC) are due to the high concentrations of fuel hydrocarbons, which 

necessitated sample dilutions and interfere with mass spectral evaluation of 1,2-

Dichloroethane (EDC). Solid samples were reported on a wet weight basis unless 

otherwise noted. 

-12-
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5.0 ANALYTICAL RESULTS AND CLEANUP STANDARDS 

5.1 Soil Analytical Results and Soil Matrix Oeanup Standards 

Since this petroleum hydrocarbon contamination is due to a release from the on-site UST 

system, site-specific evaluation parameters could be used to determine the Numeric Soil 

Cleanup Standards for the subject property, as per OAR 340-122-325. Gasoline 

contamination in excess of the least stringent DEQ Numeric Soil Cleanup Standards 

(Level 3 Cleanup) is present on the subject property. The least stringen.t DEQ Numeric 

Soil Cleanup Standard, a Level 3 Cleanup Standard, for the subject site requires the soils 

to be cleaned up to at least 130 ppm gasoline (OAR 340-122-335). Gasoline 

concentrations in soils analyzed from the subject site range from "Not Detected" in SB-5 

(presumed upgradient from the USTs) to 3300 ppm gasoline in SB-3 (located 

dovmgradient from the USTs). 

The Level 3 Cleanup Standard is used only as a reference to the level of contamination 

observed on the subject property and the DEQ Soil Cleanup Standards. A Soil Matrix 

Score was not determined for the subject property. A Level 3 Cleanup Standard may not 

be considered the appropriate Soil Cleanup Standard. 

However, siii.ce groundwater at the subject property is impacted by gasoline; the DEQ 

Numeric Soil Cleanup Standards would not be applicable for the subject property. The 

DEQ may require the investigation and remediation of the subject property to proceed as 

per the Environmental Cleanup Rules (OAR 340-122-010 through 110). 

5.2 Groundwater Analytical Results and Numeric Groundwater Cleanup Levels 

Groundwater samples were collected from the three soil borings where groundwater was 

encountered (temporary groundwater monitoring wells) at the subject site to determine if 

groundwater had been impacted by the release fro,m the UST system, as per OAR 340-

122-240 (3). 

Since gasoline contamination was detected in soil samples collected at a depth greater 

than or equal to the depth of the water table; the groundwater samples were analyzed for 

benzene, toluene, ethylbenzene, and xylenes (BTEX), per OAR 340-122-242 (3)(a)(A). 

-13-
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The basic nwneric groundwater cleanup levels for petrolewn-contaminated UST sites, as 

specified in OAR 340-122-242 (4a), for volatile aromatic hydrocarbons (BTEX) are: 

benzene, 5 ppb; toluene, 1000 ppb; ethylbenzene, 700 ppb; and total xylenes, 10,000 ppb. 

Laboratory analytical results for BTEX in groundwater samples GW2-2, GW3-2, and 

GW 4-2 exceed Oregon DEQ groundwater cleanup levels. Benzene (16, 100 ppb ), toluene 

(60,100 ppb), ethylbenzene (27,900 ppb), and total xylenes (143,000 ppb) were detected 

in sample GW2-2. Benzene (22,300 ppb), toluene (46,100 ppb), ethylbenzene (5,700 

ppb), and total xylenes (29,700 ppb) were detected in sample GW3-2. Benzene (27,000 

ppb), toluene (52,900 ppb), ethylbenzene (11,300 ppb), and total xylenes (59,000 ppb) 

were detected in sample GW4-2. 

Since TPH levels greater than 40 ppm for gasoline were detected in soil samples collected 

at a depth greater than or equal to the depth of the water table; groundwater samples were 

analyzed for ethylene dibromide (EDB or 1,2-Dibromoethane), ethylene dichloride (EDC 

or 1,2-Dichloroethane), and dissolved lead (as per OAR 340-122-242 (3)(a)(C-D)). As 

per OAR 340-122-242 (4a), the basic numeric groundwater cleanup level for the 

following gasoline additives is: ethylene dibromide (EDB), 1 ppb; ethylene dichloride 

(EDC), 5 ppb; and dissolved lead, 5 ppb. 

Due to the high concentrations of fuel hydrocarbons present in the groundwater samples 

which necessitated sample dilution; the detection limits for EDB and EDC were raised to 

1.0 ppb for samples GW2-2 and GW3-2, and raised to 2.5 ppb for sample GW4-2. These 

raised detection limits for EDB equal or exceed the basic numeric groundwater cleanup 

level for EDB. EDB and EDC were not detected at or above the raised detection limits in 

any of the groundwater samples. 

Dissolved lead exceeding the groundwater cleanup level was detected in groundwater 

sample GW2-1 at 6 ppb and in GW4-1 at 23 ppb. Dissolved lead was not detected at or 

above the test method detection limit, 1 ppb, groundwater sample GW3-l. 
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6.0 GEOLOGY AND HYDROGEOLOGY 

Examination of published and unpublished geological and hydro geological reports for the 

Macadam Avenue area have allowed us to characterize the geology and hydrology of the 

site . 

The subject. site is located on the west bank of the Willamette River adjacent to the 

Sellwood Bridge and approximately 3-1/2 miles south of downtown Portland, Oregon. 

The subject property is approximately 15-40 feet above Mean Sea Level (MSL). The 

subject property occupies two levels on the west bank of the Willamette River at the base. 

of a moderately steep slope. The majority of the site (main level) is located on the upper 

terrace which has been excavated into the river bank approximately 20-30 feet above the 

Willamette River. The subject property slopes steeply from the main level down to the 

bank of the Willamette River. Surface drainage for the subject property is to the east into 

the adjacent Willamette River, which flows to the north. 

The soil underneath the subject site is classified as Urban Land, 0 to 3 percent slopes, by 

the Soil Survey of Multnomah County. Oreimn .. This miscellaneous map unit is found 

throughout central Multnomah County and mainly occurs in Portland along the flood 

plains of the Willamette River. Areas of this map· unit are used mainly for commercial 

purposes. The original soils were gravelly loam, silt loam, or silty clay loam with some 

sandy materials. The soils in areas of this unit have been graded, cut, filled, or otherwise 

severely altered due to construction that mapping the soil units was not practical. 

Approximately ninety-five percent or more of the soils are covered with concrete, 

pavement, buildings, and other structures. 

Immediately underlying the site are the highly permeable sands and gravels of the 

Willamette River flood plain deposits (Quaternary Alluvium). The alluvium has been 

deposited by constant flooding of the river since about 10,000 years ago, at the end of the 

last Ice Age. Since that time, the position of the Willamette River has remained relatively 

constant This alluvial unit is overlain in turn by a thin veneer of silts and sands derived 

from wind deposition and weathering of the river deposits. 

Qur experience from drilling projects in the area indicates that underlying the alluvial 
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deposits at a depth of 20 feet or less are the dense basalt flows of the Columbia River 

Basalt. These lava flows erupted approximately 15 to 20 million years ago. The 

Columbia River Basalts are visible in the local road cuts, and in the banks and channel of 

the Willamette River. 

Exarniri.ation of water well logs, City of Portland groundwater exploration reports, and 

U.S. Geological Survey groundwater information for the project area indicates the depth 

to the uppermost aquifer beneath the site is approximately 20 feet or less. This level 

coincides with the stage of the adjacent river and represents a layer of water perched on 

top of the underlying basalt flows. The level to groundwater can be expected to fluctuate 

on a seasonal basis in response to recharge from local rainfall runoff. The direction of 

movement of the uppermost groundwater aquifer is to the east toward the Willamette 

River. 

On November 12, 1993, Ms. Jo Miller, U.S. Geological Survey (USGS), found no 

· records of water wells on the subject property or for the subject property address. 
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7.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

7.1 Summary and Conclusions 

Based on data collected and field observations made by DMI, the following summaries 

and conclusions are presented: 

Subsurface Soil Investigation 

. • Gasoline contamination in excess of the least stringent DEQ Numeric Soil Cleanup 

Standards (Level 3 Cleanup) is present on the subject property. The least stringent DEQ 

Numeric Soil Cleanup Standard, a Level 3 Cleanup Standard, for the subject site requires 

the soils to be cleaned up to at least 130 ppm gasoline (OAR 340-122-335). Gasoline 

concentrations in soils analyzed from the subject site range from "Not Detected" in SB-5 

(presumed upgradient from the USTs) to 3300 ppm gasoline in SB-3 (located 

downgradient from the USTs). 

• The Level 3 Cleanup Standard is used only as a reference to the level of contamination 

observed on the subject property and the DEQ Soil Cleanup Standards. A Soil MatriX 

Score was not determined for the subject property. ·A Level 3 Cleanup Standard may not 

be considered the appropriate Soil Cleanup Standard. 

• However, since groundwater at the subject property is impacted by gasoline; the DEQ 

Numeric Soil Cleanup Standards would not be applicable for the subject property. The 

DEQ may require the investigation and remediation of the subject property to proceed as 

per the Environmental Cleanup Rules (OAR 340-122-010 through 110). 

Groundwater Investigation 

• Groundwater samples were collected from the three soil borings where groundwater 

was encountered (temporary groundwater monitoring wells) at the subject site to 

determine if groundwater had been impacted by the release from the UST system, as per 

OAR 340-122-240 (3). 

~Since gasoline contamination was detected in soil samples collected at a depth greater 

-17-
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than or equal to the depth of the water table; the groundwater samples were analyzed for 

benzene, toluene, ethylbenzene, and xy!enes (BTEX), per OAR 340-122-242 (3)(a)(A). 

The basic numeric groundwater cleanup levels for petroleum-contaminated UST sites, as 

specified in OAR 340-122-242 (4a), for volatile aromatic hydrocarbons (BTEX) are: 

benzene, 5 ppb; toluene, 1000 ppb; ethylbenzene, 700 ppb; and total xylenes, 10,000 ppb. 

• Laboratory analytical results for BTEX in groundwater samples GW2-2, GW3-2, and 

GW4-2 exceed Oregon DEQ groundwater cleanup levels. Benzene (16,100 ppb), toluene 

(60,100 ppb), ethylbenzene (27,900 ppb), and total xylenes (143,000 ppb) were detected 

in sample GW2-2. Benzene (22,300 ppb), toluene (46,100 ppb), ethylbenzene (5,700 

ppb), and total xylenes (29,700 ppb) were detected in sample GW3-2. Benzene (27,000 

ppb), toluene (52,900 ppb), ethylbenzene (11,300 ppb), and total xylenes (59,000 ppb) 

were detected in sample GW4-2. 

• Since TPH levels greater than 40 ppm for gasoline were detected in soil samples 

collected at a depth greater than or equal to the depth of the water table; groundwater 

samples were analyzed for ethylene dibromide (EDB or 1,2-Dibromoethane), ethylene 

dichloride (EDC or 1,2-Dichloroethane), and dissolved lead (as per OAR 340-122-242 

(3)(a)(C-D)). As per OAR 340-122-242 (4a), the basic nuineric groundwater cleanup 

level for the following gasoline additives is: ethylene dibromide (EDB), 1 ppb; ethylene 

dichloride (EDC), 5 ppb; and dissolved lead, 5 ppb. 

• Due to the high concentrations of fuel hydrocarbons present in the groundwater samples 

which necessitated sample dilution; the detection limits for EDB and EDC were raised to 

1.0 ppb for samples GW2-2 and GW3-2, and raised to 2.5 ppb for sample GW4-2. These 

raised detection limits for EDB equal or exceed the basic numeric groundwater cleanup 

level for EDB. EDB and EDC were not detected at or above the raised detection limits in 

any of the groundwater samples. 

• Dissolved lead exceeding the groundwater cleani;p level was detected in groundwater 

sample GW2-l at 6 ppb and in GW4-1 at 23 ppb. Dissolved lead was not detected at or 

above the test method detection limit, 1 ppb, groundwater sample GW3-1. 
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7.2 Recommendations 

DMI presents the following recommendations for the subject site: 

• A copy of this report should be forwarded to the Oregon DEQ. 

• A copy of this report must remain on file at the subject property for a period of ten years 

following the first change of ownership pursuant to Oregon Administrative Rules (OAR) 

340-122-360 (2). 

The data presented in this report was collected, analyzed, and interpreted following the 

. standards of care, skill, and diligence ordinarily provided by a professional in the 

performance of similar services as of the time the services were performed. 

The observations, interpretations, and recommendations presented in this report are based 

on the assumption that the conditions do not vary from those found during the course of 

the investigation at the project site. If any variations are encountered during any further 

investigations for this site, De Minimis Tue. (DMI) Environmental Management should be 

notified sci that supplemental interpretations can be made. The observations and 

interpretations of this report are intended only for the subject site and the sampling 

conditions described. The observations and interpretations of this report must not be 

extended to adjacent areas. 

The findings of this report are valid for the dates and under the conditions of the 

sampling, observations, and testing. However, changes in the conditions of the subject 

property, neighboring properties, or changes in applicable standards can occur with 

broadening of knowledge. Accordingly, the observations and findings presented in this 

report may be invalidated by changes outside of our, control. 

DMI does not offer any legal opinion, representation, or interpretation of environmental 

laws, rules, regulations, or policies of federal, state, or local governmental agencies. 
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If you have any questions or require further clarification regarding the information in thh 

report, please feel free to contact DMI at your convenience. Thank you for allowing DMI 

to be of service and to present this information. 

Dale L. Haar 

ProjectNianager 

Environmental Scientist 

I. Johnson, Principal 

-20-

\ 

\ 
I. ,. 

\ 



n 
I.I 

n w 

';; 
IJ 

0 
c 

[ 

n 
Li 

C 

Ll
' j 

' ; 

rl I., 
L:! 

8.0 GLOSSARY OF ABBREVIATIONS 

BTEX 

bgs 

CFR 

DEQ 

DMI 

DOG AMI 

EDB 

EDC 

EPA 

GCJPID 

HAL 

LUST 

µg/kg 

µg/L 

mg/kg 

mg/L 

OAR 

ppm 

ppb 

SB 

TPH-G 

USGS 

UST 

VOA 

benzene, toluene, ethylbenzene, and xylenes 

below ground surface 

Code of Federal Regulations 

Oregon Department of Environmental Quality 

De Minimis Inc., Environmental Management 

Department of Geology and Mineral Industries 

ethylene dibromide or 1,2-Dibromoethane 

ethylene dichloride or 1,2-dichloroethane 

U.S. Environmental Protection Agency 

gas chromatograph/photoionization detector 

Hughes Analytical Laboratory 

leaking underground storage tank 

micrograms/kilogram 

micrograms/liter 

milligram/kilogram 

milligram/liter 

Oregon Administrative Rules 

parts per million 

parts per billion 

soil boring 

Total Petroleum Hydrocarbon-Gasoline 

United States Geological Survey 

underground storage tank 

volatile organic analysis 
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ES 
LABORATORY 

March 29, 1994 

Mr. Dale Haar 
DeMinimis, Inc. 
34 N.W. 1st Ave., suite 101 
Portland, OR 97209 

Dear Mr. Haar: 

Enclosed is a revised lab report for your samples which were 
received on March 15, 1994. The Hughes Report # is 94-0109 and 
the Client Project is 00226-1293, SJM. 

Five soil samples and six water samples were received under a 
chain of custody. The samples were received in containers 
consistent with U.S. EPA (United States Environmental Protection 
Agency) protocol. 

Standard Quality Assurance/Quality Control (QA/QC) procedures 
were performed as stated in "EPA Test Methods for Evaluating 
Solid Waste (SW-846)", 3rd Ed{tion and "Standard Methods for the 
Examination of Water and Wastewater", 17th Edition. The EPA 
laboratory protocols followed include sample holding times, 
laboratory method blanks, laboratory matrix spikes, replicate 
samples and calibration standards. There were no significant 
variations from these protocols that would invalidate the 
analytical data. High recoveries for one VOA surrogate reflect a 
problem with this particular compound. sample results are not 
affected. 

Test methods may include minor modifications of detection limits 
or lists of parameters for the published methods. Raised 
detection limits for l,2-Dibromoethane and l,2-Dichloroethane are 
due to the high concentrations of fuel hydrocarbons, which 
necessitated sample dilutions and interfere with mass spectral 
evaluation of 1,2-Dichloroethane. 

Solid samples are reported on a wet weight basis unless otherwise 
noted. Compounds not detected are listed under results as ND. 

Sincerely, 

¥;1fl'- cf:/u,~ 
<_) 

Kim Hughes 
Lab Director 

4110 NE 122nd • Suite 130 • Portland, Oregon 97230 • (503) 254-4049 • FAX (503) 253-9019 
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HUGHES REPORT #: 94-:-0109 
DeMinimis, Inc. 
March 29, 1994 
Five Soil Samples 

CLIENT: 
·DATE: 

ITEMS: 

METHOD: TPH-G by GC/PID 
per Oregon DEQ 
Results in mg/Kg (ppm) 

SAMPLE I.D . RESULT 

SBl-3' 25 

SB2-6' 450 

SB3-6' 3300 

SB4-4' 2800 

SB5-5' ND 

Lab Blank ND 

Detection Limit 10 

ND = Not Detected 

Page 2 of 4 

CLIENT JOB: SJM 
00226-1293 

Extraction: 03/16/94 
Analysis: 03/16/94 

SURROGATE 
RECOVERY, '?.-

' 
62 

95 

101 

99 

60 

81 
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HUGHES REPORT #: 
CLIENT: 
DATE: 
ITEMS: 

94-0109 
DeMinimis, Inc. 
March 29, 1994 
Three Water Samples 

METHOD: Dissolved Lead per EPA 7421 
Results in ug/L (ppb) 

SAMPLE I.D. RESULT 

GW2-l 6 

GW3-l ND 

GW4-1 23 

Detection Limit 1 

ND = Not Detected 

Page 3 of 4 

CLIENT JOB: SJM 
00226-1293 

Preparation: 03/17/94 
Analysis: 03/17/94 



u 
0 
0 
D 
c 

' 

D
' 

' 

0 
0 
0 
0 

L 

ES 
LABORATORY 

HUGHES REPORT #: 94-0109 
CLIENT: 
DATE: 
ITEMS: 

DeMinimis, Inc. 
March 29, 1994 
Three Water Samples 

METHOD: BTEX/EDB/EDC 
per EPA 8240 
Results in ug/L (ppb) 

DESCRIPTION GW2-2* GW3-2* 

Benzene 16,100 22,300 

Toluene 60,100 46,100 

Ethylbenzene 27,900 5,700 

Total Xylenes 143,000 29,700 

1,2-Dibromoethane ND ND 

1,2-Dichloroethane ND ND 

Surrogate Recovery, 9,-, 

d4-1,2-Dichloroethane 119 124 

dB-Toluene 97 98 

Page 4 of 4 

CLIENT JOB: SJM 
00226-1293 

Analysis: 03/22/94 

LAB DETECTION 
GW4-2** BLANK LIMIT 

27,000 ND 0.5 

52,900 ND 0.5 

11,300 ND 0.5 

59,000 ND 1. 0 

ND ND 0.5 

ND ND 0.5 

Acceptance 
Limits 

121 137 86-115 

98 99 76-114 

*The detection limits for this sample are higher by a factor of 2 
due to sample dilution. 

**The detection limits for this sample are higher by a factor of 
5 due to sample dilution. 

ND = Not Detected 
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ti 
H1J3J11 21920 N.E. Glisan 

Gresham, Oregon 97030 
503/669-37 45 

FAX: 503/669-4165 

Project Information 

Project Number: # tOO 2 2. 6 r I 2 13 
Project Name: ;;--s.Y-:-;.:...M_-=----==--~,.c::;=--_.... 
Company: Oe ,(1; "'~ m ~s Fe. @~ J 
Project Manager: Da. I~. L. 
Collected by: " ~ L.. 

P.O. Number: 

lchain of Custody Record 
Lat Project Number q4-D I 09 Date 0?s-fiy Page _J_ of L 
<t-

Rep9rting Request 

f5?FAX: 21 s; - t?/ I 2..... 
ra PHONE: ::z1s-- yo 7 'I 

·-TURNAROUND TIME 

JZl Standard ; 0 RUSH 

D Other 

MA TRIX I ffi ANALYSIS REQUEST -

<t ...,..., E o .,... Si! ;!; c 0 o~I 
0: a:~e::..-cX;N N~ tn 

5 I ~ j ~ js ~ ;1 .s ~ ~ ~ ~ ) i ~ t ~ :11 ~ 
U) > b~(l.~ ±00...~33<> ~2 

;.;;» I- l-·~-1-0looO...E in 
d z . ~ >> Jl if 

11 !XI." 
·rl I I 

I I 

11 I I I I I I I I I I I I LIX 

Special Instructions 
Pie <>JI;! c.t_ I ) : f'.' o.."' '/ 
au\> .s fl•"'-!.. 

/ 

1 

ti Samples received at 4° C (') 

~EPA JarsNials with teflon lids ·-

0 WA Methods ~OR Methods 

REMARKS/SAMPLE CONDITION 

D1-i£.nlwd Ut.cd ·-,,tt.•,,, l ,, 
• l t' O I 

_\I I I \f- r:c:c\ LLJ-1~ v...P r 1, , • ,t-

~ - \ '5 _q Lj.. vr:'.!2o-

r:.1~y1 -- , 1 1sz:1 1~111111 n 1111 m PEX "~~ £f)fi/ffJ
0 ·(1 

. ) 

131 I I I I I D<J I I I I I I I I) 
71 I I I I I I I I I I I I I I)< 

1- ~ !)< 

I 

PLEASE NOTE: 
SAMPLES WILL BE DISPOSED OF 
AFTER 30 DA VS. 

CHAIN OF CUSTODY SEALS Y/NINA 

SHIPPED VIA: UPS Fed-Ex Bu:.. Courier 
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APPENDIX B 

SUBSURFACE SOIL BORING 
AND 

MONITORING WELL LOGS 



I 
S'Il\TE OF OREGON 

MONITORING WELL REPORT 
(as requlred by ORS 537.765 & OAR 696-24-0--095) 

a 

0 . 

( 

o· 
·c 
0 
0 

Instructions for com letin this re rt are on the last a e of this Corm. 

(2) TYPE OF WORK: 

~ New construction 

0 Conversion 

WELLN0._~~~8~-~2.~---

0 Alteration (Repair/Recondition) 

D Deepening ~Abandonment 

(3) DRILLING METHOD 
D Rotary Air D Rotary Mud D Cable 

D Hollow StemAuger ~ Other li>~,UV <JoN dr:!! 

Seal 
__llfrft. 

ro 

__ll.& ft. 

in. -----
!!.:_ntonite plug at least 3 ft. thick 

Screen 
Filter 

, pack 

u(_~Art interval(s): 

ro , 

c J.JA ft. 

From ----1.)l!:_ To 

Fro~To 
Slot size A 1 A: 

.;i!Cffi<"~f;CJ.--Ftlter pack: 

in. 

Mareri~_bo~A-~---
Size _____ in. 

c (5) WELL TEST. /',Dfl/_, 
0 Pump 0 Bailer --LJ Air 0 Flowing Artesian 

Penneability ________ Yicld __ tJ_f'<' _____ GPM 

Conductivity PH -------[j 
Thmperature of water "F/C Depth artesian flow found ____ ft. 

D 
Was water analysis done? O Yes 0 No 
By whom? _____________________ _ 

Depth of strata to be analyzed. From~---- ft. to. ________ ft. 

D' ' 

Remarks: __ ~'·--------------------

Nameofsupervising~ngineer J)'!t~·/ ,z[Qc1,,) 
OR!GlNAL & FIRST COPY· WATER RESOURCES DEPARTMENT 

Start Card # __ 4'~;3~&f=1,_7 ________ _ 

(6) LOCATION OF WELL By legal description 
v.eu Location: County /t/uifwvf'-<> Cz 

Township 77 S (N or S) Range !?! E (E or W) Scotian ? 2 

I. ;>C" 1/4 of SE 114 of above sectioo. 

2. Either )\tree! address of well location RV/() Su.! ;Jt..,,/f,,(,( ,fc 
4¥6~ 12nes•n '70y1 

(7) STATIC WATER LEVEL: 
/0 Fl below land surface. 

Artesian Pressure II 17- 1b1sq. in. 

Date 3 ;/sky 
Date:::::::::::' :d:r:4~::::::::::::::::::::::::: 

SWL 

ID ify! 

Date star1cd _x3.,.,/,~1~6,_/~1~'<____ Completcd _ __,ii<...L //;'":· ,_/~9'-",_/~-

(unhanded) Monitor l'kll Constructor Certification: 
I certify that the work I performed on the construction. alteration, or 

abandonment of this well is in compliance with Oregon well construction 
standards. Materials used and information reported above are true to the best 

knowledge and belief. MWC Number 

Sigocd. ___ ilLCfqc.!.... _______ ~Datc, __ -"-j::/~/t-~,---

(bonded) Monitor Vkll Constructor Certification: 
I accept responsibility for the construction, alteration, or abandonment 

work performed on this well during the construction dates reported above, AII 
work performed during this time is in ompliance with Oregon well construction 
standards. Th.is report is true to st of my knowledge and belief. 

MWC Number /oZfYe 
Signod Date C)~/,8/ 9 'I 
SECOND COPY·CONSTRUCTOR TIIIRD COPY.CUSTOM R I 



n STATE OF OREGON 

LI MONITORING WELLREPORT 
(DS reqolnd by ORS 537.765 & OAR 690-240-095) 

Inrtruct:fom for com le this re rt an on the last a e of thls form. 

" lj 

rn 

n 
lJ 

(3) 

n u(_ 

Q 

~ New construction 

D Conversion 

0 Altenuion (Repair/Recondition) 

0 Deepening ~ Abandonment 

DRILLING METHOD 
0 RotaryAlr 

0 Hollow Stem Auger 

0 Rotary Mud 0 Cable 

~ Other 121 iJw,w,v ca"'- du// 

BORE HOLE CONSTRUCTION 

ft. 

Fil er 
pa 

ft. 

ft. 

Yes No 

0 Depth of completed wen. _ _,~---

'--i'A---w..1er-tight c 

material~ 
Vkldcd Tlueadcd ucd 

D D D 
;vii-. 

ID 

Liner 

diameter 

material 
Vkldcd Tlueade< 

D D 
l:!'ll~;B;f-_ '&11 seal : 

Material 

Amount 

Grout we ight 

~~~!+--Borehole diameter 

in 

'Be"ntonite 

Screen 

plug at I 

t:lC!'ll~t€'!':7fH-- material 

interval( s): 
From __ _ To 
From __ _ To 

Slot size 

'.~ffi'"':iii'it---FtltCr pac k: \ 

Glued 

D 

ast 3 ft. thi 

in. 

Material _____ _ 

Size _____ in. 

0 (5) WELL TEST: ft~ 

[ 

0Pump 0Bailer 0 Flowing Artesian 
Permeability ___ ~ ____ Yield _______ GPM 

Conductivity PH -------
Tumpcraturc of water °F/C Depth artesian flow found ____ ft. 

Wws water analysis done? 0 Yes D No 
By whom? ______________________ _ 

Depth of strata to be an3.Iyzed. From~---- ft to _______ ft. 

Remuks: __ ~L----------------~---

Name of supcrvisin 
nRi,.,..,,,,,.,-;; 

i.J 

ck 

Start Card# 6,? /E 636 111 
• 

or Tax lot number of wcll locatio~n~-------------
3. ATfACH MAP WITH LOCATION IDENTIFIED. Map shall Include 
approximate scale and north arrow. 

(7) STATIC WATER LEVEL: 
1 Ft below land surface. Date_~o'-'lt~1"'sA~9~'f __ _ 

Artesian Press= M lb/sq. m. Date __ l~/~A~------

(8) WATER BEARING ZONES: 
Depth at which water was first found 1 lfP. 

SWL 

Material From To SWL 

~cfi, -- ~.tJ !} ?(f Joi(t" .¢# 
, 

. 

Date started 3 /f• k><f. Completed ,..,;,,.,;., . 
(unbonded) Monitor "'M:ll Constructor Certification: 

I certify that the work I performed on the construction, alteration, or 
abandonment of this well is in compliance with Oregon well construction 
standards. Materials used and information reported above are true to the best 
knowledge and belief. MWC Number~---

Signed'---"<LL __________ D,atc ,(}/f 

(bonded) Monitor Vre!l Constructor Certification: 
I accept responsibility for the construction, alteration, or abandonment 

work performed on this well during the construction dates reported above. All 
work performed during this time · in compliance with Oregon well construction 
standards. Titis report is o best of my knowledge and belief. 

MWCNumber /<'.Ze<-
Signed Dale o.46' /4 Y 
SECOND COPY-CONSTRUCTOR THIRD COPY-CUSTOMER 



fl STATE OF OREGON 
1j MONITORING WELL REPORT 

("'required by ORS 537.765 & OAR 690-240-095) 

Instructions ror com letin this re rt an on the last a e of this rorm. 

r, 
Ii 

(3) 

" L'ol 

f2}. New coostructi~n 
tJ Conversion 

WELLN0._..:;5,.:=;8:....-_,</ __ _ 

0 Alteration (Repair/Recondition) 

0 Deepening ;gi' Abandonment 

DRILLING METHOD 
0 Rolllry Air 0 Rolllry Mud 0 Cable 

0 Hollow StcmAuger 0 Other pt{,halfl4"l)( CCW al.r;// 

Start Card# @ ¥ C. 

(6) LOCATION OFWELLBy legal description 
'Moll Location: County_~&~,,£~~1P1M~~q.,J"----1 ______ _ 
Township {IS (N or S) Range .R/£. (E or W) Section <;. 

!. Se 114 of $ e 1/4 of above section. --

2. ~ther Street address of well location 8e 'to SGO df~.u ); 
164.:wf, c?reao1<1. ??v 9 

or Tax lot number of well locatio"'n'-'"-z;,""',__£""'/'--"/tJ.,'--------

v".J. ATI'ACH MAPWITH LOCATION IDENTIFIED. Map shall include 
approximate scaie and north arrow. 

(7) STATICWATERLEVEL: 
--~z_~~ Ft below land surface. 

Artesian PrCssure l ))}- lb/sq. in. 
Datc~~'\'0-"16"-"C"-''°'~'.ft"'----
Datc_-"'!J~~'------

fl, i (' BORE HO:esE CN0
0

NSTRUCTION (8) WATER BEARING ZONES: 
W J.• Depth at which water was first found Zc fi ~. 

n .. ; u 

n 
LJ 

D 

s al 
__ ft. 

TO 
D 

From 1b SWL 

. 
.· 

-

D 

F lter n p ck 

LJ (~,_ft 

[ 
n 
u 

Vi 
LJj 

TO < 

__ ft. 

.""8l&±iii~l--Filt~r pack: 

I I 
Ma erial______ Date started ~,/J;<.,141.1 
Siz . A in. 

Completed _,:>;"l;/1-"r b",•1-I ''i-"_,__ 'f __ _ . 
-_____ :::::=====~~~==:-,....,,-_'j'.''__j/J~f1~----- (unbonded) MonitorVkll Constructor Certification: 

I certify that the work I performed on the construction, alteration, or 
(5) WELL TEST. a~ /0 fJ abandonment of this well is in compliance with Oregon well construction 

0 Pump 0 Bailer~ O Air O Flowing Artesian standards. Materials used and information reported above are true to the best 
Perrncability ________ Yield _______ GPM knowledge and belief. MWC Number )J ¥\-

Conductivit)' PH ------- Signed ___ ~IJ~A=~----------Datc,_-"'!.JCJf\;_,_ __ _ 
Temperature of water °F/C Depth artesian flow found ____ ft. 

Was water analysis done? 0 Yes 0 No 
By whom? _____________________ _ 

Depth of strata to be analyzed. From~---- ft. to _______ ft. 

Remarks:_~c'--------~-------------

NameofsupcrvisinGtlEngineer A >e:( Sll?--LY 
ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT 

(bonded) Monitor Vkll Constructor Certification: 
I accept responsibility for the construction,·alteration, or abandonment 

work performed on this well during the construction dares reported above. All 
work performed during this time is in compliance with Oregon well construction 
standards. This· report is tru st of my knowledge and belief, 

MWC Number /028'e 
Signed ' Dote 3(~/q_t{ 
SECOND COPY-CONSTRUCTOR THIRD COPY-CUSTOMER 
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START CARD 
NOTICE OF BEGINNING OF WELL CONSTRUCTION 

(as required by ORS 537.762) 
' . This form must be completed, signe-cf by both the owner (or authorized agent) and constructor, and the original mailed or 

delivered to the Water Resources Department, 3850 Portland Road NE, Salem, OR 97310, no later than the day 
construction, alteration, conversion or abandonment work begins. A $75 fee shall accompany all notices for new well 
construction or conversion of an existing hole not previously used to obtain 'water (make checks payable to the Water 
Resources Department). Notices meeting this requireinent but received without the required fee will n'?-1-be·accepted as 
properly and timely filed. In addition, the constructor shall provide ihe "Watermaster Copy" of this notice to the office 
of the district watennaster within which the well is being construC:ted, ·altered, converted or abandoned using one of 
the following options: (a) by regular mail no later than three (3) calendar days (72 hours) prior to commencement 
of work; or, (b) by hand delivery, during regular office hours, no later than the day work is cpmmenced; or, (c) by FAX 
no later than the day work is commenced. If this method is used, the original "Watermaster copy". of th~is notice shall 
also be mailed or delivered to the office of the district watermast'er no later than the day work is commenced. The Water 
Resources Commission has ailthority to impose civil penalties for failure to submit .the required $75 fee with the start 
card and for failure to submit Cards prior to beginning any constructi~n, alteration, conversion ·or abandonment work. 

Owner's name and mailing address; 

' ( {.,,v ' 
Vb cJ· Fee 

I Check type l)f work: RequU.d {
ll) New construction 
D Conversion {

D Alteration (Repair/Recondition) 
No Fee D 
Required Deepening Original Start 

. ( <,JI 
(,; ~· '7 

Proposed Commencement Date 3 / l.:i ! ct Y -~1/--"-'~~~-

D Abandonment Card Number ------
" 

Existing or Proposed Well Depth / 0 {\ . Diameter_~---

Check Use: 
D Domestic 
D Thermal 

D CommunityD Industrial D Irrigation ~ Monitoring 
D Injection D Other 

Proposed Well Location: County i\\-1 k,1,,wtol,< (o..,_J,,owner'sWell:d.No. -~·~2J_-_2. _______ _ 

Township __ T_l~P. ______ (N or S) Range ((_ \ :JE (E or W) Section __ 2._2-__ 

l '---. _ __,,S""'C=--- 1/4 of S ~ 1/4 of above section --=---

2. Street address of well location \ 
. r ., 

P/ll\ o .S<-0 /V < l·\:\a.•1 fi-'€ 
Pv • 6\ct .,c£ 

3. Tax lot number of well location __ l-'-"""'---'1-'0'-------

0 
i ·i. 

\.~ 

4. Attach map with location identified. 
See reverse of this form for approved maps. 

5. Show well location within 1/4, 1/4 of section grid at left 

Owner's signature or au~zed agent · 

WU ~ £153-5'~ 
Home phone Work phone 

Compruly -~~-<;_(_(,~----------

NOTE: This is not a water right application. The owner.is responsible for obtaining a water right through the 
Water Resources Department, if required. 
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Check No. 

START CARD 
~~~~~~~~~ 

NOTICE OF BEGINNING OF WELL CONSTRUCTION 
(as required by ORS 537.762) 

This form must be completed, signed by both the owner (or authorized agent) and constructor, and the original mailed or 
delivered to the Water Resources Department, 3850 Portland Road NE, Salem, OR 97310, no later than the day 
construction, alteration, conversion or abandonment work begins. A $75 fee shall accompany all notices for new well 
construction or conversion of an existing hole not previously used to obtain water (make checks payable to the Water 
Resources Department). Notices meeting this requirement but received without the required fee will nOt be accepted as 
properly and timely filed. In addition, the constructor shall provide the ~Watermaster Copy" of this notice to the office 
of the district watermaster within which the well is being constructed, altered, converted or abandoned using one of 
the following options: (a) by regular mail no later than three (3) calendar days (72 hours) prior to commencement 
of. work; or, (b) by hand delivery, during regular office hours. no later than _the day work is commenced; or, (c) by FAX 
no later than the day work is commenced. If this method is used, the original "Watermaster copy" of this notice shall 
also be mailed or delivered to the office of the district watermaster no later than the day work is commenced. The Water 
Resources Commission ·has authority to impose civil penalties for failure to submit the required $75 fee with the start 
card an~ for failure to submit cards prior to beginning any construction, alteration, convers~on or abandonm_ent work. 

Owner's name and mailing address: 

Check type of work: 
Fee 
Required {

]3l New construction 
D Conversion {

D Alteration (Repair/Recondition) 
No Fee D 
Required Deepening 0 . . al S 

D Ab d ng10 tart 
an onment Card Number -------

Proposed Commencement Date 3 /IS /'I 'I 
-~11-'-"-,{-'-~-

Existing or Proposed Well Depth 10 .(/. Diameter __ ~·'~·~''~Gi~ 

D Domestic D ComrnunityD Industrial 
D Thermal D Injection D Other 

D Irrigation fil Monitoring 
Check Use: 

Proposed Well Location: County_~l'~l\~'-'~~~'~·'~"~0v=t~c.~li"--- Owner's Well Id. No. b- 3 
--~~~~~~~~~~~ 

Towriship __ T~l5="----- (Nor S) Range_~(l_l E:_-_____ _ (E or W) Section "2.. 2.-

. 

·e) c . 

Home phone 

1 c,E 
·~-~~~-- 1/4 of --~S~E. __ 1/4 of above section 

2. Street address of well location e,-z. <(O s u_) v(Jl' v-\da ,_,,, /'1-'€. 
jl,,"tiio.v&', Ove1,o~ 

3. Tax lot number of well location _Ju;~, ~'~l.L12,_t~J/~o~-----

4. Attach map with location identified. 
See reverse of this form for approved maps. 

5. Show well location within 114, 1/4 of section grid at left. 

Company -~iJJ-=-S_C~b ________ _ 

NOTE: This is not a water right application. The owner is responsible for obtaining a water right through the 
Water Resources Department, if required. 
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I 
; ! 

START CARD 
Check No.--------

NOTICE OF BEGINNING OF WELL CONSTRUCTION 
·(as required by ORS 537.762) 

~. . . . . 
This form must be completed, signed by both. the owner (or authorized agent) and constructor, and thC original mailed or 
delivered to the Water Resources Department. 3850 Portland Road NE, Salem, OR 97310, no later than the day 
construction, .alteration, conversion or abandonment work begins. A $75 fe6 shall accompany all notices for new well 
construction· or cpnversion_ of an existing hole not previously used to obtain water (make checks payable to the Water 
Resources Department). Notices meeting this requirement but received without the required fee will not be accepted as 
property and timely filed. In addition, the constructor shall provide the "Watermaster Copy" of this notice to the office 
of the district watermaster within which the well is being constructed, altered, converted or abandoned using one of 
the following options: (a) by regular mail no later than· three ·(3) ·calendar days (72 hours) prior to commencement 
of work; or, (b) by hand delivery, during regular office hours, no later than the day work is commenced; or, (c) by FAX 
no later than the day work is commenced. If this method is used, the original ."Watermaster copy" of this notice shall 
also be mailed or delivered to the office of the district watermaster no later than the day work is commenced. The Water 
Resources Commission has authority to impose civil penalties for failure to submit the required $75 fee with the start 
card and for fai~ure to submit c~rds prior to beginning any construction. alteration, conversion or abandonment work .. 

Owner's name and mailing address: 
__, I 

82 'IJ YV~( i+Jq <AA f-)..J-{ 

OV\ 

Fee 
Check type of work: Required {

El New construction 
D Conversion {

D Alteration (Repair/Recondition) 
No Fee D 
Rc:qui<ed Deepening Ori . al S 

D Abandonment ca!~um: -------

Proposed Commencement Date ---'.:;'--, ,_/-"I S4,/'-'l_,_,_i __ Existing or Proposed Well Depth I() /,i . Diameter I J v·\c ~ 

Check Use: D Domestic 
D Thermal 

D CommunityO Industrial D Irrigation 1:3 Monitoring 
D Injection D Other 

Proposed Well Location: County 1VLc ft ,10w\C\. (,1 Owner's Well Id. No. _ __cf3_-_L{~------

Township _ _____cl~l'-S"'------ (Nor S) Range_,_r<."-.!!\E:""'_--"----- (E or W) Section "2."L 

~ I 

f) 

1. SS 
---~~--~ 

1/4 of ___ '5_E ___ 1/4 of above section 

2. Street address of well location '(3?.c( D $ uJ v1Jla (cdo'V: (' 

i~ ;Ii J <'< vc.V , <'l >'€ 'cj 0 VJ 
3. Tax lot number of well location ___ i"!..""'°""-'---''L""-+-'----'-' ;=We_ __ _ 

4. Attach map with location identified. 
See reverse of this form for approved maps. 

5. Show well location within 1/4, 1/4 of section grid at left. 

We hereby certify that we have read the back of this form, and that to the best of our kno 
provided herein is ace rate and the well is being properly located from septic tanks, pt· 

dge the information 
rain fields and other 

hazards. (See #2 o,i;w:1m 

- tJt:,>, /11<. 
Owner's signature or autliori~nt 

&vn ) ...i :> 3 -j'@()" 

Home phone Work phone 

Bonded Water/Monitor Well Constructor 

License No. __ _,l::Oc.:Z-::_e>=r.,:___ _________ _ 

Compmy _ ___:.:iJ::_c:_SC=.;.G::_ ________ _ 

NOTE: This is not a water right application. The owner is responsible for obtaining a water right through the 
Water Resources Department, if required. 
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APPENDIX C 

LICENSES AND RECEIPTS 

c. 

, .... .,, ,. .. ,.., 
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UST SERVICE PROVIDER LICENSE 

License Type 

Service Provider 

This License is Issued by The Oregon Department of Environmental Quality to: 
De Minimis Inc. 

34 NE 1st Ave., Suite 101 
Portland, OR 97209 

You are Licensed to Offer the Following Underground Storage Tank Services: 
License Number Issued Expires 

Soil Matrix Cleanup Prov. 
13383 
11123 

April 16, 1993 
December 04, 1993 

May 07, 1995 
December 04, 1995 

A Licensed Underground Storage Tank Supervisor Must be 
Present at a Site to Perform These Services 

~ RE ID: 7630 

'"ii=x b rn Un/ 
Authorized:~~ rt:_ Jc., 

Richard P. Reiter 
UST Compliance Manager 

A Copy of This License Shall Be Available for Inspection At All Sites Involving UST Work 
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Gregan 
April 5, 1994 

Jeff Jennings 

DEPARTMENT OF 

ENVlRONMENTAL 

QUALITY 

staff Jennings Marina 
P.O. Box 82206 
Portland, OR 97282-8206 

NORTHWEST REGION 

Dear Mr. Jennings: 

Re: Staff Jennings Marina 
File No. 26-88-078 

The Department has completed the review of DeMinimis Inc.'s March 
31, 1994/ site investigation at your marina located at 8240 SW 
Macadam Avenue, in Portland. This information indicates that 
s.oil and groundwater contamination remains at the site. We 
concur that additional cleanup activities are necessary in order 
to mitigate the environmental hazards at the site. The lateral 
extent of the dissolved hydrocarbon plume must be defined per 
Oregon Administrative Rules (OAR) 340-122-240(1) before the 
Department can approve the CAP. Strictly speaking an off-site 
investigation may be needed to determine the extent of the impact 
to the-sediments and the potential discharge of contaminants to 
the water's of the Willamette River which would entail a site 
investigation under OAR 340-122-242. 

Please submit an outline of the required site investigation and a 
time frame in which this work will take place. If this work will 
coincide with the removal of the existing tank system please let 
me know this too. Please submit this outline by June 6, 1994. 

If I can be of assistance with this site's investigation please 
contact me at 229-5477. 

Sincerely, 

Rick Silverman 
Environmental Specialist 
Northwest Region 

Dale Haar cc • ' 

DeMinimis Inc. Environmental Management 
;.-______ ""'.34 NW First Avenue, Suite 101 

ortland, OR 97209 

2020 SW Fourth Avenue 
Suite 400 -

"' EXHIBIT 

I:\ 
Portland, OR 97201-4987 
(503) 229-5263 Voice/TDD 

DEQ-1 



May 27, 1994 

Rick Silverman 
Department of Environmental Quality 
2020 Southwest 4th Avenue, Suite 400 
Portland, Oregon 97201-4987 

Dear Riclc: 

DEPT OF n 
VVIROl!MfNTAL QUALITY 
RECEIVED 

JUN 3 1994 

NORTHWEST RESIDN 

In response to your letter dated April 5, 1994, the outline 
for the required site investigation that will take place is 
as follows. We are currently waiting two more quotes. We 
should receive these by June 10th, 1994. At that time we 
will determine who to use for remediation and upgrade. Our 
plan is to install two new tanks at a different location on 
the site. Once this is completed we will decommission and 
remediate the existing contamination. Because of the 
limited space on site and that this time of year is our 
busiest, we plan to start the work after October 15, 1994, 
when our facility will allow construction to take place and 
our marina is closed until February 1995. 

Once we have chosen a bid I will make you a copy if you 
would like. We also still plan on using Diminimus's service 
as in the past. 

If you have any questions, please call me at (503) 244-7505. 

Inc. 

EXHIBIT 

IS 
P.O. Box 82206, Portland. Oregon 9728215031 2-1.J-7505 

2100 Cenntennial Blvd .. Eugene, OR 97-10 I t503 I -185-2555 
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UNDERGROUND STORAGE 
TANK DECOMMISSIONING 

Staff Jennings, Inc. 
Retail Facility and Marina 
8240 SW Macadam A venue 

Portland, Oregon 97219 

UST Cleanup List #26-88-0078 

Project# 00317-0994 

Prepared For: 

Staff Jennings, Inc. 
8240 SW Macadam A venue 

Portland, Oregon 97219 

December 13, 1994 

D€PARTMENT Of' ENVIRONMENTAL QUALITY 
RECEIVED 

DEC 1 6 19941 

NORTHWEST REGION 

De Minimis Inc. Environmental Management 
. [ 34 N.W. First Avenue• Suite 101 •Portland, Oregon• (503) 295-4074 
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1.0 INTRODUCTION 

At the request of Staff Jennings, Inc. (Client), De Minimis Inc. (DMI) Environmental 

Management provided project management services for the decommissioning and 

removal of two, out-of-service, gasoline underground storage tanks (USTs) from the 

Retail Facility and Marina located at 8240 SW Macadam Avenue, Portland, Oregon, 

97219. The USTs were decommissioned by removal on October 10 and 11, 1994, after 

an upgraded UST system was installed by others at the subject facility in September 

1994. 

The project consisted of three tasks: 1) excavation, removal, and disposal of two gasoline 

USTs; 2) site characterization soil sampling and analyses for the presence of petroleum 

hydrocarbons; and 3) contaminated soil disposal. The activities, analytical results, and 

interpretations of this project are described in this report. 

2.0 SITE DESCRIPTION AND BACKGROUND 

2.1 Site Description 

The subject property is located at 8240 SW Macadam Avenue in a commercial corridor 

approximately 3-1/2 miles south of downtow_n Portland, Oregon (See Figure 1-Site 

Location), The subject property is 2.36 acres in area. The geographic location of the 

subject property is Section 22, Township 1 South, Range 1 East of the Willamette 

Meridian, in the County of Multnomah and State of Oregon. The subject property has 

been owned by the Jennings family since it was purchased in August 1937. 

The subject property is bordered to the north by undeveloped river front acreage located 

on the west bank of the Willamette River. The subject property is bordered to the east by 

the Willamette River, which flows to the north. The subject property is bordered to the 

south by an access road leading to a Multnomah County boat ramp (formerly a ferry 

· crossing ramp) located beneath the Sell wood Bridge. The subject property is bordered on 

the west by a railroad track, an access road, and SW Macadam Avenue. Undeveloped, 

forested acreage is located to the west of SW Macadam Avenue. 

-1-
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The subject property occupies two levels on the west bank of the Willamette River at the 

base of a moderately steep slope. The majority of the site (the main level) is located on a 

terrace which has been excavated into the river bank approximately 20-30 feet above the 

Willamette River. The main building (housing the retail facility, administrative offices, 

and repair shop), the rigging shop, the boat storage building, the out-of-service USTs, the 

UST .pump shed, and the upgraded UST system are located on the main level. The 

remainder of the main level is paved with asphalt or concrete. The crane dock, an 

elevated concrete platform supported by steel beams, is located on the northern portion of 

the main level and extends to the east over the bank of the Willamette River. The subject 

property slopes steeply from the main level down to the west bank of the Willamette 

River. Two floating docks are located below the main level on the river. 

The subject facility retails gasoline for watercraft The subject facility is registered with 

. the Oregon Department of Environmental Quality (DEQ) as Staff Jennings, Inc., (DEQ 

Facility I.D. Number 3105). Two active, permitted USTs are registered for the subject 

facility: 

UST# 
#1 
#2 

DEQUSTI.D. 
EAHK 
EAHA 

Capacity 
(gallons) 

4,000 
10,000 

Contents 
Gasoline 
Gasoline 

Oregon DEQ files reported that UST #1 was installed in 1971 and UST #2 was installed 

in 1981. Mr. Jeff Jennings, President, Staff Jennings, Inc., previously stated that the 

USTs contained a mixture of 50 percent regular leaded gasoline and 50 percent supreme 

unleaded gasoline. Mr. Jennings also stated that " years ago" diesel fuel was stored on

site in a UST and was pumped from the crane dock. 

2.2 Site Background 

The following information regarding the UST release was supplied or confirmed by Mr. 

Jennings: 

• On October 18, 1988, the Staff Jennings marina manager observed a petroleum fuel 

slick on the Willamette River downgradient from the on-site USTs. The marina manager 

contacted SRH Associates, Inc., Portland, Oregon, to perform "cleanup operations. SRH 

Associates deployed a floating boom on the Willamette River to contain the slick. Pads 
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were used to absorb the floating product. Additionally, soil samples were collected in the 

spill area to confinn that the released material was gasoline ·from the subject facility. 

Staff Jennings temporarily discontinued use of the USTs. SRH Associates notified the 

Oregon DEQ (DEQ UST Cleanup #26-88-0078), the U.S. Coast Guard, and the Portland 

Fire Department of the release on October 19, 1988. The primary source of the released 

fuel was reportedly a cracked elbow in the UST piping located near the fuel turbine pump 

for the 10,000-gallon UST. The cracked elbow and other minor leaks in the product 

distribution lines were subsequently repaired. 

•On February 16-17, 1989, Golder Associates, Inc. (GAI), conducted a preliminary soils 

investigation to determine the extent and quantity of contamination due to the release 

from the on-site UST (See GAI Report of Findings Preliminary Field Investigation of 

Sellwood Marina, Portland, Oregon, March 27, 1989). This investigation confinned that 

petroleum hydrocarbon contamination (gasoline) existed adjacent to the USTs and 

extended downgradient to the edge of the Willamette River. Elevated contaminant levels 

for gasoline, benzene, toluene, ethylbenzene, xylene, and lead were reported for soil 

samples collected adjacent to and downgradient from the. USTs. Maximum soil 

contaminant levels (contaminants reported in parts per million, ppm, or parts per billion, 

ppb) collected from the river bank were: 11,600 ppm total petroleum hydrocarbon 

(TPH); 9,200 ppm gasoline; 273,000 ppb benzene; 685,000 ppb toluene; 562,000 ppb 

ethylbenzene; 1,530,000 ppb xylene; and 16 ppm lead. Groundwater was encountered in 

the soil borings at depths ranging from 0.6 to 3.3 feet below ground surface (bgs). 

• A soil and groundwater investigation was conducted by DMI on March 15, 1994 (See 

Limited Subsulface Soil and Groundwater Investigation, Staff Jennings, Inc., Retail 

Facility and Marina, March 31, 1994). Gasoline contamination (TPH-G) was detected in 

soils adjacent to and downgradient from the on-site USTs and ranged from "Not 

Detected" (presumed upgradient from the USTs) to 3,300 ppm TPH-G (located 

downgradient from the USTs). 

Since gasoline contamination was detected in soil samples collected at a depth greater 

than or equal to the depth of the water table; three downgradient groundwater samples 

were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX). The basic 

numeric groundwater cleanup levels for petroleum-contaminated UST sites for BTEX 

are: 1) benzene, 5 ppb; 2) toluene, 1,000 ppb; 3) ethylbenzene, 700 ppb; and 4) total 

xylenes, 10,000 ppb. Groundwater contaminant concentrations detected during March 

-3-
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1994 exceeded the basic numeric groundwater cleanup levels: benzene (16,100-27,000 

ppb), toluene (46,100-60,100 ppb), ethylbenzene (5,700-27,900 ppb), and total xylenes 

(29,700-143,000 ppb). 

The groundwater samples were also analyzed for ethylene dibromide (EDB or 1,2-

dibromoethane), ethylene dichloride (EDC or 1,2-dichloroethane), and dissolved lead. 

The basic numeric groundwater cleanup levels for the following gasoline additives are: 

1) ethylene dibromide (EDB), 1 ppb; 2) ethylene dichloride (EDC), 5 ppb; and 3) 

dissolved lead, 5 ppb. Due to the high concentrations of fuel hydrocarbons present in the 

groundwater samples which necessitated sample dilution; the detection limits for EDB 

and EDC were raised to 1.0-2.5 ppb. These raised detection limits for EDB equaled or 

exceeded the basic numeric groundwater cleanup level for EDB. EDB and EDC were not 

detected at or above the raised detection limits in any of the groundwater samples. Two 

groundwater samples had dissolved lead concentrations ranging from 6-23 ppb, in excess 

of the DEQ groundwater cleanup level of 5 ppb lead. 

3.0 ON-SITE ACTIVITIES 

3.1 Permits and Licenses 

Since the USTs were registered with the Oregon DEQ, the. Notice of Underground 

Storage Tan1c Permanent Decommissioning/Service Change was submitted to the DEQ 

on September 7, 1994, 30 days prior to the start of work. The Three Day Advance Notice 

Before Work Begins (#26-3D-94-180) was authorized by Mr. Greg Toran, DEQ 

Northwest Region, on October 10, 1994. A UST decommissioning permit was obtained 

from the City of Portland, Fire Prevention Division, on October 5, 1994 (See Appendix C 

- Permits, Receipts, and Licenses for Permit #T941246). 

De Minimis Inc. (DMI) was the DEQ-licensed UST Service Provider (license #13383) 

and Soil Matrix Cleanup Provider (license #11123) (See Appendix C - Permits, Receipts, 

and Licenses). Mr. Dale L. Haar, DMI Environmental Scientist, was the on-site DEQ

licensed UST Decommissioning Supervisor (license #12425) and the UST Soil Matrix 

Cleanup Supervisor (license #12426). 
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Northwest Field Services, Inc. (NWFS), Portland, Oregon, provided UST cleaning, 

excavation, removal, and disposal services. Northwest Field Se_rvices, Inc. is also a DEQ

licensed UST Service Provider (license #10653) and Soil Matrix Cleanup Provider 

(license #1478). 

3.2 UST Preparations and Site Safety 

A utility locate was performed prior to excavation activities on or before October 6, 1994. 

No subsurface utilities were marked in the proposed areas of excavation. 

Excavation activities commenced on October 10, 1994, to decommission by removal the 

two USTs not currently in use. A Site Health and Safety meeting was conducted prior to 

initiating all site work to review site-specific health and safety hazards associated with 

this project. Copies of the Site Health and Safety plan were distributed to all field 

personnel and to the Client. 

The product levels were measured in the USTs. UST #1 (4,000 gallons) contained 

approximately one inch of water and 15-16 inches of gasoline. UST #2 (10,000 gallons) 

contained approximately 10 inches of gasoline and no water. Approximately 1,100 

gallons of gasoline was vacuum-pumped by NWFS from the old USTs and transferred 

into the newly installed UST system, as per the instructions of the Client. Staff Jennings 

personnel confirmed electricity to the UST pump shed had been switched off. 

3.3. Underground Storage Tank Decommissioning 

The concrete slabs covering the USTs were removed. The tops of the USTs 

(approximately 2 to 3 feet below ground surface-bgs) were exposed by excavating the 

overlying soil with a trackhoe. Two excavations, one for each UST, were excavated. 

Product dispensing lines were drained into the USTs. When sufficient soil had been 

removed, the fill pipes .and the product dispensing lines adjacent to the USTs and the 

pump shed were detached and removed. The UST vent lines were left in tact to facilitate 

venting during the UST inerting process. Pipes and connections appeared to be secure 

and in generally good condition. Gray soils and strong gasoline odors (visual and 

olfactory evidence of contamination) were observed above and adjacent to each UST. 

-5-
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Contaminated soil was immediately stockpiled on polyvinyl sheeting for disposal 

pending analytical results. 

The USTs were triple-rinsed with water to remove product residue. Approximately 390 

gallons of rinsate was initially vacuum-pumped from the USTs on October 10, 1994. 

Two uncapped pipes located adjacent to the former dispensing pump island on the east 

side of the building were also vacuum-pumped; however, NWfS personnel were unable 

to completely drain one of these lines. An additional 142 gallons of the remaining rinsate 

was vacuum-pumped from the USTs on October 11, 1994, after the USTs were removed 

from the excavation. The rinsate was delivered to Harbor Oil, Inc., Portland, Oregon, for 

recycling on October 10 and 13, 1994 (See Appendix C - Permits, Receipts, and Licenses 

for receipts #20614 and #20652, respectively). 

The USTs were inerted. with dry ice and gasoline vapors were vented through the vent 

lines. An ISC MX-251 combustible gas detector and oxygen meter was utilized to 

monitor the lower explosive limit (LEL) present in the tanks. After inerting, the vent 

lines were removed from the USTs and the openings were capped. 

When the USTs were fully excavated around their ends and sides, NWFS removed each 

UST from the excavation. The USTs were set on the ground and chocked to prevent 

rolling. Upon removal, the exterior of the USTs were visually inspected for holes and 

evidence of leakage. The USTs were slightly to moderately corroded; however, no 

corrosion holes were observed. The remaining pipes leading from the USTs to the pump 

shed were removed. A warning label with former contents information was spray painted 

onto the USTs. One end of each UST was cut out thus rendering the USTs unusable. 

Approximately one-half inch of sludge was removed from UST #1 and approximately 

one-quarter inch of sludge was removed from UST #2. The sludge was stored in a sealed 

55-gallon drum pending future disposal at a permitted hazardous waste disposal facility. 

Concrete plugs were installed in the product dispensing lines leading to the dispensing 

pumps. 

Mr. Michael Bell, Special Hazards Inspector, City of Portland, Oregon, Fire Prevention 

Division, gave final site approval for the UST decommissioning on October 11, 1994. 

The USTs and piping were secured on a trailer and transported to Schnitzer Steel 

Products Co., Portland, Oregon, for recycling on October 11, 1994 (See Appendix C -

Permits, Receipts, and Licenses for Bill of Sale #FE-355418). 
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Two product dispensing pumps were formerly connected to the out-of-service UST 

system. One dispensing pump was located on the marina and one pump was formerly 

located at the top of the slope above the marina and on the east' side of the main building. 

These dispensing pumps had previously been disconnected from the out-of-service UST 

system and had been connected to the recently installed UST system by the contractor 

installing the new UST system. "f11e product dispensing line from the out-of-service 

USTs led from the pump shed to the crane dock, was attached beneath the crane dock, 

and paralleled the east side of the boat storage building. On the east side of the boat 

storage building, the product dispensing line was partially buried on a steep slope and 

was inaccessible due to dense vegetation. 

During the installation of the new UST system, the dispensing pump formerly located to 

the east of the main building had been moved adjacent to the new UST system (at the 

northeast corner of the main building) and the product dispensing line connected to this 

dispensing pump had been capped below the former dispensing pump island. The marina 

product dispensing pump had also been connected to the new UST system. Two 

uncapped pipes with a valve (former function undetermined as per the Client), a rubber 

hose, and additional, partially buried pipes leading to the marina were located adjacent to 

and downgradient from the former dispensing pump island. Soil staining was observed in 

this area in the disturbed soil. 

3.4 Excavation Observations and Characterization 

Ai the ground surface, the excavation for UST #1 was approximately 25 feet long by 15 

feet wide and 9 feet deep and the excavation for UST #2 was approximately 35 feet long 

by 17 feet wide and 11 feet deep. The soils surrounding the USTs consisted of a damp to 

wet, dark gray, slightly clayey, fine sandy, silt. Boulders to 4 feet or more in diameter 

were encountered at the bottom of the UST excavations. Neither groundwater nor 

evidence of free product were encountered during UST decommissioning activities on 

October 10-11, 1994. 

Heavily contaminated soils were observed in all four sidewalls and at the bottoms of both 

UST excavations. Approximately 100 cubic yards of contaminated soils were stockpiled 

on and beneath polyvinyl sheeting for disposal pending laboratory analyses. 
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3.5 Soil Sampling Procedures 

After removal of the USTs and the associated piping, one soil sample was collected from 

beneath each end of each UST (four total samples) (See Figure 2 - Site Map for soil 

. sampling locations). 

Each discrete soil sample was collected from the bucket of the backhoe by DMI 

personnel wearing sterile, surgical-type, latex gloves. Three inches of exposed soil was 

rapidly removed from the center of the backhoe bucket and the sample container was 

inserted into the soil until the jar was full. The soil was rapidly transferred into the 

sample bottles with minimal headspace, thus minimizing the loss of volatile organic 

compounds. Sample containers were precleaned 8-ounce, Environmental Sampling 

Supply® glass jars with Teflon™-lined lids provided by Hughes Analytical Laboratory , . 

(HAL), Gresham, Oregon. 

The sample containers were sealed, labeled, and stored on ice in a cooler until shipped to 

HAL, an off-site independent laboratory, via chain of custody for analyses. The chain of 

custody documentation and HAL laboratory reports are presented in Appendix B, Chain 

of Custody and Laboratory Results. 

3.6 Soil Sampling Observations 

Soil samples S-1 and S-2 were collected at 9 feet bgs, approximately one foot beneath the 

northern and southern ends of UST #1, respectively. Soil samples S-1 and S-2 were 

moist, dark gray, slightly clayey, fine sandy silts. Soil samples S-1 and S-2 appeared 

heavily contaminated and a strong gasoline odor was detected. 

Soil samples S-3 and S-4 were collected at 11 feet bgs, approximately one foot beneath 

the northern and southern ends ofUST#2, respectively. Soil sample S-3 was damp, dark 

gray, fine sandy, clayey silt. Soil sample S-4 was wet, dark gray, fine sandy silt. Heavy 

sheen was observed on the surface of soil sample S-4 as it was packed into the sample jar. 

Soil samples S-3 and S-4 appeared heavily contaminated and a strong gasoline odor was 

detected. 
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3. 7 Initial Response Reporting 

Since petroleum-contaminated soils were observed in the UST excavations, a release 

from the UST system was reported to Mr. Andree Pollock, UST Duty Officer, DEQ 

Northwest Region, on October 10, 1994, (pursuant to OAR 340-122-220) by Mr. Dale L. 

Haar, DMI Project Manager. However, this site had previously been assigned a UST 

Cleanup List number (#26-88-0078) for the original release in October 1988. 

Groundwater contamination had been previously reported from the original release and 

confinned in subsequent investigations. 

3.8 Contaminated Soil Disposal 

On October 28, 1994, 133.96 tons (approximately 100 cubic yards) of petroleum

contarninated soils were removed from the subject site by NWFS and transferred to 

Oregon Hydrocarbon, Inc. (OHI), Portland, Oregon, for remediation and recycling by 

thermal desorption to .approved regulatory standards (See Appendix C - Permits, 

Receipts, and Licenses for Manifests). 

3.Q Excavation Backfilling 

The excavation pit for UST #1 was backfilled to the original grade on November 8, 1994, 

with the clean, stockpiled, original soils and crushed rock (3/4-inch minus gravel). The 

fill materials were compacted in 12-inch lifts. Temporary fencing was erected around the 

excavation pit for UST #2 pending future site activities. 
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4.0 LABORATORY ANALYTICAL RESULTS 

4.1 Analytical Methods 

A total of four soil samples were collected from the subsurface UST excavations. Soil 

samples were collected from the excavations utilizing Oregon DEQ- and EPA-approved 

methods. 

The soil samples were analyzed by Hughes Analytical Laboratory (HAL), Gresham, 

Oregon, for Total Petroleum Hydrocarbon-Hydrocarbon Identification utilizing the 

Oregon DEQ-approved method TPH-HCID. If petroleum hydrocarbons were detected in 

a: soil sample, the sample was analyzed with the appropriate Oregon DEQ quantification 

method: Total Petroleum Hydrocarbon-Gasoline (TPH-G) for gasoline or TPH-418.1 

Modified for diesel and other non-gasoline fraction hydrocarbons. 

4.2 Soil Sample Analytical Results 

Total petroleum hydrocarbons (TPH-HCID) in the gasoline to diesel carbon range were 

detected in soil samples S-1 and S-3. Contamination in the gasoline carbon range were 

detected in TPH-HCID analyses for soil samples S-2, S-4, and S-4 replicate. The results 

of the soil sample analyses are tabulated in Table 1 (See Appendix A - Laboratory 

Analytical Results and Chain of Custody for complete laboratory documentation). 

Gasoline contamination was quantified utilizing TPH-G for the following soil samples: 

S-1 (278 ppm), S-1 replicate (263 ppm), S-2 (3,552 ppm), S-3 (42 ppm), S-3 replicate (44 

ppm), and S-4 (2,900 ppm). Diesel and other non-gasoline fraction hydrocarbons were 

quantified utilizing TPH-418.1 Modified for the following soil samples: S-1 (3,750 ppm) 

and S-3 (93 ppm). 

4.3 Quality Assurance Data 

Four soil samples collected from the UST excavation were received by Hughes 

Analytical Laboratory (HAL), Gresham, Oregon, under a chain of custody. The samples 
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were received in containers consistent with U.S. EPA protocol. Replicate samples and 

laboratory blanks were also analyzed by HAL. 

Standard Quality Assurance/Quality Control (QNQC) procedures were performed as 

stated in "EPA Test Methods for Evaluating Solid Waste (SW-846)", 3rd Edition and 

"Standard Methods.for the Examination of Water and Wastewater", 17th Edition. The 

EPA laboratory protocols followed by HAL included sample holding times, laboratory 

method blanks, laboratory matrix spikes, replicate samples, and calibration standards. No 

significant variations from these protocols were reported that would invalidate the 

analytical data. Test methods may include minor modifications of detection limits or lists 

of parameters for the published methods. Solid samples are reported on a wet weight 

basis unless otherwise noted. Compounds not detected are listed under results as ND. 

TABLE! 

SOIL SAMPLE ANALYTICAL RESULTS 

Total Petroleum Hydrocarbou-Hydrocarhon Identification 
(TPH-HCID by GC!E1D) and 

Quantification (TPH-G by GC/PID or TPH-418.1 Modified) 
October 10, 1994 

SOIL SAMPLE I.D 
S-1 
S-1 replicate 
S-2 
S-3 
S-3 replicate 
S-4 
S-4 replicate 

Lab Blanks 

TPH-HCID 
C07-C35* 

CorC16** 
C09-C35* 

ND 

QUANTIFICATION 
TPH-G TPH-418.l M 

278 3,750 
263 

3,552 
42 93 
44 

2,900 

ND ND 

Results reported in mg/kg (milligrams per kilogram) or ppm (parts per million). 
ND :::: Not Detected. at or above the test method detection limits. 

TPH-HCID Detection Limits: Gasoline . 20 ppm 
Diesel - 50 ppm 
Heavy Oil - 100 ppm. 

TPH-G Detection Limit 10 ppm. 
TPH-418.1 Modified Detection Limit: 25 ppm. 

* Carbon range corresponds· to gasoline and diesel. 
** Carbon range corresponds to gasoline . 

-11-



5.0 GEOLOGY AND HYDROGEOLOGY 

Examination of published and unpublished geological and hydro geological reports for the 

Macadam Avenue area have allowed us to characterize the geology and hydrology of the 

site. 

The subject site is located on the west bank of the Willamette River adjacent to the 

Sellwood Bridge and approximately 3-1/2 miles south of downtown Portland, O~ <'. 
The subject property is approximately 15-40 feet above Mean Sea Level (MSL). The 

subject property occupies two levels on the west bank of the Willamette River at the base 

of a moderately steep slope. The majority of the site (main level) is located on the upper 

terrace which has been excavated into the river bank approximately 20-30 feet above the 

Willamette River. The subject property slopes steeply from the main level down to the 

bank of the Willamette River. Surface drainage for the subject property is to the east into 

the adjacent Willamette River, which flows to the north. 

The soil underneath the subject site is classified as Urban Land, 0 to 3 percent slopes, by 

the Soil Survey of Multnomah County. Oreg-on. This miscellaneous map unit is found 

throughout central Multnomah County and mainly occurs in Portland along the flood 

plains of the Willamette River, Areas of this map unit are used mainly for commercial 

purposes. The original soils were gravelly loam, silt loam, or silty clay loam with some 

sandy materials. The soils in areas of this unit have been graded, cut, filled, or otherwise 

severely altered due to construction that mapping the soil units was not practical. 

Approximately ninety-five percent or more of the soils are covered with concrete, 

pavement, buildings, and other structures. 

Immediately underlying the site are the highly permeable sands and gravels of the 

Willamette River flood plain deposits (Quaternary Alluvium). The alluvium has been 

deposited by constant flooding of the river since about, 10,000 years ago, at the end of the 

last Ice Age. Since that time, the position of the Willamette River has remained relatively 

constant. This alluvial unit is overlain in turn by a thin veneer· of silts and sands derived 

from wind deposition and weathering of the river deposits. 

Our experience from drilling projects in the area indicates that underlying the alluvial 

deposits at a depth of 20 feet or less are the dense basalt flows of the Columbia River 

-12-
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Basalt. These lava flows erupted approximately 15 to 20 million years ago. The 

Columbia River Basalts are visible in the local road cuts, and in the banks and channel of 

the Willamette River. 

Examination of water well logs, City of Portland groundwater exploration reports, and 

U.S. Geological Survey groundwater information for the project area indicates the depth 

to the uppermost aquifer beneath th~ site is approximately 20 feet or less. Groundwater 

was encountered at approximately 10 feet bgs on the main terrace adjacent to UST #2 

during the Limited Subsurface Soil and Groundwater Investigation conducted on March 

15, 1994. On the bank of the Willamette River beneath the crane dock, groundwater was 

encountered at 2 to 4 feet bgs. This level coincides with the stage of the adjacent river 

and represents a layer of water perched on top of the underlying basalt flows. The level 

to groundwater can be expected to fluctuate on a seasonal basis in response to recharge 

from local rainfall runoff. The direction of movement of the uppermost groundwater 

aquifer is to the east toward the Willamette River. 

-13-



6.0 SUMMARY AND CONCLUSIONS 

•On October 10-11, 1994, one 10,000-gallon gasoline underground storage tank (UST) 

and one 4,000-gallon gasoline UST were decommissioned by removal from the Staff 

Jennings, Inc., Retail Facility and Marina. The USTs were out-of-service and were 

decommissioned due to the recent installation of a new UST system by others. 

• Visual and olfactory evidence of contamination was observed in the UST excavations . 

. Groundwater or free product were not encountered during the decommissioning activities 

on October 10-11, 1994. Since potential petroleum-contaminated soils were observed in 

the excavation, the release from the UST system was reported to the Oregon DEQ 

Northwest Region on October 10, 1994. However, this facility had previously been 

assigned a UST Cleanup List number (#26-88-0078) for the original release in October 

1988. Groundwater contamination had been previously reported from the original release 

and conflillled in a subsequent investigation. 

•Total petroleum hydrocarbons (TPH-HCID) in the gasoline to diesel carbon range were 

detected in soil samples collected from the UST excavations. Gasoline contamination 

was detected in soil samples collected beneath UST #1 (S-1, 278 ppm; S-1 replicate, 

263 ppm; and S-2, 3,552 ppm) and in soil samples collected beneath UST #2 (S-3, 

42 ppm; S-3 replicate, 44 ppm; and S-4, 2,900 ppm). Diesel contamination was also 

detected in soil samples S-1 (3,750 ppm) and S-3 (93 ppm). 

• Gasoline and diesel contamination in excess of the least stringent Oregon DEQ Numeric 

Soil Cleanup Standards (Level 3 Cleanup) are present at the subject facility. The Level 3 

Numeric Cleanup Standards requires the soils to be cleaned up to at least 130 ppm 

gasoline and 1,000 ppm diesel (as per OAR 340-122-335). Since groundwater 

contamination in excess of the Oregon DEQ Basic Numeric Groundwater Cleanup Levels 

had previously been conf=ed at the subject property; the DEQ Numeric Soil Cleanup 

Standards would not be applicable for the subject property. The Level 3 Cleanup 

Standards are used only as references for the levels of contamination observed on the 

subject property. A Soil Matrix Score was not determined for the subject property and a 

Level 3 Cleanup Standard may not be the appropriate soil cleanup standard. 

• Approximately 100 cubic yards of petroleum-contaminated soils were excavated 

adjacent to and beneath the USTs. The petroleum-contaminated soils were transferred to 

-14-
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Oregon Hydrocarbon, Inc. (OHI) for remediation and recycling by thermal desorption to 

approved regulatory standards. 

• The excavation for UST #1 has been backfilled and temporary fencing has been erected 

around the excavation for UST #2 pending future site activities. 
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7.0 REC01\1MENDATIONS 

DMI presents the following recommendations for the subject site: 

• Since soil and groundwater contamination exist beyond the confines of the UST 

excavations, additional investigation would be required to delineate the nature, 

magnitude, and extent of the soil and groundwater contamination, as per Oregon 

Administrative Rules (OAR) 340-122-240. The Groundwater Investigation and Cleanup 

would proceed under OAR 340-122-242 and would require the installation and 

monitoring of groundwater monitoring wells. 

•Based ori the results of the investigation, the owners, permittees, or responsible persons 

shall propose in a Corrective Action Plan (CAP), prepared pursuant to OAR 340-122-

250, what actions, if any, are necessary to monitor and/or remediate soil and groundwater 

contamination found at the site, as per OAR 340-122-242 (3)(b). The CAP should 

provide for the adequate protection of public health, safety, welfare, and the environment 

as determined by the Oregon DEQ. Once the CAP is approved by the Oregon DEQ, the 

owners, permittees, or responsible persons shall implement the CAP, and monitor, 

evaluate, and report the results of implementing the plan in accordance with a schedule 

and in a format established by the Oregon DEQ. 

• The owner, permittee, or responsible person shall retain a copy of this report until the 

time of frrst transfer of the property plus ten years, pursuant to OAR 340-122-360 (2). 

The data presented in this report was collected, analyzed, and interpreted following. the 

standards of care, skill, and diligence ordinarily provided by a professional in the 

performance of similar services as of the time the services were performed. 

The observations, interpretations, and recommendations presented in this report are based 

on the assumption that the conditions do not vary from those found during the course of 

the investigation at the project site. If any variations are encountered during any further 

investigations for this site, De Minirnis Inc. (DMI) Environmental Management should be 

notified so that supplemental interpretations can be made. The observations and 

interpretations of this report are intended only for the subject site and the sampling 
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conditions described. The observations and interpretations of this report must not be 

extended to adjacent areas. 

The findings of this report are valid for the dates and under the conditions of the 

sampling, observations, and testing. However, changes in the conditions of the subject 

property, neighboring properties, or changes in applicable standards can occur with 

broadening of knowledge. Accordingly, the observations and findings presented in this 

report may be invalidated by changes outside of our control. 

DMI does not offer any legal opinion, representation, or interpretation of environmental 

laws, rules, regulations, or policies of federal, state, or local governmental agencies. 

If you have any questions or require further clarification regarding the information in this 

report, please feel free to contact DMI at your convenience. Thank you for allowing DMI 

to be of service and to present this information. 

Respectfully submitted, 

~Ji/-~ 
Dale L. Haar 

Project Manager 

Environmental Scientist 

Reviewed b 

Principal 
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8.0 GLOSSARY OF ABBREVIATIONS 

bgs below ground surface 

CAP Corrective Action Plan 
.:.; DEQ Oregon Department of Environmental Quality 

DMI De Minimis, Inc., Environmental Management 

EPA U.S. Environmental Protection Agency 

GC/FID gas chromatograph/flame ionization detector 

HAL Hughes Analytical Laboratory 

LEL lower explosive limit 

LUST leaking underground storage tank 

mg!k:g milligrams/kilograms 

NWFS Northwest Field Services, Inc. 

OAR Oregon Administrative Rules 

om Oregon Hydrocarbon, Inc. 

ppb parts per billion 

ppm parts per million 

TPH-G. Total Petroleum Hydrocarbon-Gasoline 

TPH-HCID Total Petroleum Hydrocarbon-Hydrocarbon 

Identification 

TPH-418.1 M Total Petroleum Hydrocarbon-418.1 Modified 

UST underground storage tank 
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Disconnecting UST 
dispensing piping at the pwnp 
shed. 

Transporting USTs to the 
recycling facility. USTs have 
been labeled and rendered 
unusable. 

UST #1 excavation (to left) 
was backfilled. UST #2 
excavation is awaiting backfill 
pending future site activities. 
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ES 
LABORATORY 

October 26, 1994 

Mr. Dale Haar 
DeMinimis Inc. 
34 NW 1st Ave., Suite 101 
Portland,OR 97209 

Dear Mr. Haar, 

Enclosed is the lab report for your samples which were received 
on October 10, 1994. The Hughes Report # is 94-0479a and the 
Client Project is SJM. 

Six soil samples were received under a chain of custody. 
samples were received in containers consistent with U.S. 
(United States Environmental Protection Agency) protocol. 

The 
EPA 

Standard Quality Assurance/Quality Control (QA/QC) procedures 
were performed as stated in "EPA Test Methods for Evaluating 
Solid Waste (SW-846)'', 3rd Edition and ''Standard Methods for the 
Examination of Water and Wastewater", 17th Edition. The EPA 
laboratory protocols followed include sample holding times, 
laboratory method.blanks, laboratory matrix spikes, replicate 
samples and calibration standards. There were no significant 
variations from these protocols that would invalidate the 
analytical data. 

Test methods may include minor modifications of detection limits 
or lists of parameters for the published methods. Solid samples 
are reported on a wet weight basis unless otherwise noted. 

Compounds not detected are listed under results as ND. 

Sincerely, 

~,~cUi~e--
Kim Hughes 
Lab Director 

21920 N.E. Glisan • Gresham, Oregon 97030 • (503) 669-3745 • FAX (503) 669-4165 
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LABORATORY 

Page 2 of 3 

HUGHES REPORT #: 94-0479a 
DeMinimis Inc. 
October 26, 1994 
Four Soi~ Samples 

CLIENT JOB: SJM 
CLIENT: 
DATE: 
ITEMS: 

METHOD: TPH-HCID by GC/FID 
Per Oregon DEQ 

SAMPLE I.D. 

S-1 

S-2 

Lab Blank 

Detection Limits: 
Gasoline - 20 mg/kg 
Diesel - 50 mg/kg 
Heavy Oil - 100 mg/kg 

RESULT 

ND 

*Carbon range corresponds to gas and diesel. 
**Carbon range corresponds to gas. 

ND. = Not Detected 

Extraction: 10/10/94 
Analysis: 10/10/94 

SURROGATE 
RECOVERY, % 

90 

96 

97 
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ES 
LABORATORY 

HUGHES. REPORT #: 
CLIENT: 
DATE: 
ITEMS: 

94-0479a 
DeMinimis Inc. 
October 26, 1994 
Two Soil ~amples 

METHOD: TPH-418.1 Modified 
per Oregon DEQ 
Results in mg/Kg (ppm) 

SAMPLE I.D. RESULT 

S-1 3750 

Lab Blank ND 

Detection Limit 25 

METHOD: TPH-G by GC/PID 
per Oregon DEQ 
Results in mg/Kg (ppm) 

SAMPLE I.D. RESULT 

S-1 278 

S-1 Replicate 263 

S-2 3552 

Lab Blank ND 

Detection Limit 10 

ND = Not Detected 

·, 

Page 3 of 3 

CLIENT JOB: SJM 

Extraction: 10/12/94 
Analysis: 10/12/94 

Extraction: 10/10/94 
Analysis: 10/10/94 

SURROGATE 
RECOVERY, % 

93 

100 

105 

98 
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Hld.zsi~~·. 21920 N.E. Glisan 
Gresham, Oregon 97030 

503/669-37 45 
FAX: 503/669-4165 

Project Information .:::"'~· 

Project Number: ,,tfJO 3[ 7 - ~Cf? Y 
•. 

Project Name: ' SCI A'\ 
Company: {k_ fi1 ~ "' : ..... :-.r Ir..c.-··---

' ... 
Project Manager: ~~e Z. ~o.r- · 
Collected by: · £ ; L. ;: (r)1.- ti ) . / 

P.O. Number: 
. 

LAB ID SAMPLE ID DATE TIME 

n I" <:,f I A 110-10,1'1 /2-Z' 
(') (__ st J -fi /Z-27 
0 'Z, </)2-4 tJ-<:7 
('<) cf 51(_-~ }-ZS9 

n;; >~1 )301 
. 

nr,., ' ·~-:-'L r_.... /3}7 

-

~ 

-,_ 

' 

.\ .. ·~··· 
Chain of Custody Record 

Lab Project Number '1LJ-04-7Cf Date J~-JtJ- ?r Page _l_otL 

Reporting Request I~ Rec'dat4°C Special Instructions 

l2?JPHONE: 2-t_.J-~@2 'f._ 
, cit=PA JarsNials P!Q~<"' co.11 /!s,+P ·: 
~ORMethods 

zj FAX: -z 9'5 -0/CL '1 . •- ik<?- JJre (;Joi\..' )'"'\o.r~" ~ -· OWAMethods 
aQ J- L,,_ rte.. TURNAROUND.TIME ,. -

{)iStandard ORU$H 
<... ilh de S-1 01-J ~- L D Other - .. 1. 

o. f'9• •r:=_. I, I.· c ""'+....;_r~ .. 
•. i 

MATRIX "' '/'\ ·-· ANALYSIS REQUEST w\\f, °'"".S.of? n ,,.. "' J. '--W a: .,-._ 
a: "' k-1-I. "~ ,.,Ql L '-~ :z 

I m 

~ 
~ ~ E - ~ 

0 0 !il :,,. 
Q • ~ 

0 - ;< 0 ~ l a: N O 
~ o ""'" .i: c 1 .. 1 "Ar Ai'.J _, w " . '-:: cd • g 'il ., -

i5 i" 
0 "' " 9 = - ~ ~ ~ ~ "' " ±± - ~ " § ~ -iii'. u I rn ~- ~ "' "f "' .. ~"' -. "-

~] ~ ""'- 0 i= i= "' "- .li: ~ 
"' "' 0 i= i= "' 5 "'0 E ~ .. 
a: 0 6 > ~ ~ • • REMARKS/SAMPLE CONDITION · 

"" z "- "' 

f 

I 1 I) ~ n :)( ) ' 
>t"S 11 

l"I< ~ ij lb ---µ,de i/acrv-•- In '?_ 

I I I\, ~ * ·"-" "· , -c::: ...drcl--tJ~. 
I I ~ u . , -

~ A. ' 

l 1 ll 
,,... . A rel,..~~~. - - -· I\.. 

l I~ ~ I X I) LL I J I .. " 
. ,"\ 

/\__/e ,, - ~ •n e 1, .. 
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:Pf-() .,; W\'i('(\ \'.)('!', I - _-...____,. 

. SP\- fl 9 IC' I 9 5< m,,f ;:i l-

' SP\~ p,~ 3~0 -· -',,~ T~ 
-· ~ CL ·n"\' "\\,.) 'Q,l L. I -

' ( ./. ~~·, - ll - ' - .• • 
- I ...,._, 

T 

,. -. ~ 

" DATE!TIME RECEIVED BY (Sign I Prinl) DATE!TIME PLEASE NOTE: 

L. J.'dr I 

I I . 

I I i 

SAMPLES WILL BE 
DISPOSED OF 

AFTER 30 DAYS. 

SHIPPED 0 UPS 0 Bus 

VIA: D FedX O Courier 



ES 

October 21, 1994 

Mr. Dale Haar 
DeMinimis Inc. 
34 NW 1st Ave., Suite 101 
Portland,OR 97209 

Dear Mr. Haar, 

Enclosed is the lab report for your samples which were received 
on October 11, 1994. The Hughes Report # is 94-0487 and the 
Client Project is SJM. 

Two soil samples were received under a chain of custody. The 
samples were received in containers consistent with U.S. EPA 
(United states Environmental Protection Agency) protocol. 

standard Quality Assurance/Quality Control (QA/QC) procedures 
were performed as stated in "EPA Test Methods for Evaluating 
Solid Waste (SW-846)", 3rd Edition and "Standard Methods for the 
Examination of water and Wastewater", 17th Edition. The EPA 
laboratory protocols followed include sample holding times, 
laboratory method blanks, laboratory matrix spikes, replicate 
samples and calibration standards. There were no significant 
variations from these protocols that would invalidate the 
analytical data. 

Test methods may include minor modifications of detection limits 
or lists of parameters for the published methods. Solid samples 
are reported on a wet weight basis unless otherwise noted. 

Compounds not detected are listed under results as ND. 

Sincerely, 

ry'1Bh'Z-f~ 
Kim Hughes 
Lab Director 

21920 N.E. Glisan • Gresham, Oregon 97030 • (503) 669-3745 • FAX (503) 669-4165 
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HUGHES REPORT #: 94-0487 
DeMinimis Inc. 
October 21, 1994 
Two Soil ,samples 

CLIENT: 
DATE: 
ITEMS: 

METHOD: TPH-G by GC/PID 
per Oregon DEQ 
Results in mg/Kg (ppm) 

SAMPLE I. D. 

S-3 

S-3 (replicate) 

S-4 

Lab Blank 

Detection Limit 

METHOD: 

SAMPLE 

S-3 

S-4 

TPH-HCID by GC/FID 
Per Oregon DEQ 

I. D. 

S-4 Replicate 

Lab Blank 

RESULT 

. 42 

44 

2900 

ND 

10 

RESULT 

C09-C35* 

C01-C16** 

C07-C16** 

ND 

Page 2 of 3 

CLIENT JOB: SJM 

Extraction: 10/12/94 
Analysis: 10/13/94 

SURROGATE 
RECOVERY, % 

79 

71 

85 

92 

Extraction: 10/13/94 
Analysis: 10/13/94 

SURROGATE 
RECOVERY, % 

100 

98 

101 

98 

*Carbon range corresponds to gasoline and diesel. 

**Carbon range corresponds to gasoline. 

ND = Not Detected 



ES 
LABORATORY 

HUGHES REPORT #: 94-0487 
CLIENT: 
DATE: 
ITEMS: 

METHOD: 

DeMinimis Inc. 
October 21, 1994 
One Soil ,sample 

TPH-418.1 Modified 
per Oregon DEQ 
Results in mg/Kg (ppm) 

SAMPLE I.D. RESULT 

S-3 93 

Lab Blank ND 

Detection Limit 25 

ND = Not Detected 

Page 3 of 3 

CLIENT JOB: SJM 

Extraction: 10/14/94 
Analysis: 10/14/94 
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DATE/TIME PLEASE NOTE: 

SAMPLES WILL BE 
DISPOSED OF 

AFTER 30 DAYS. 

SHIPPED 

VIA: 
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• i < · . ·. · <> , Oregon Department of :Eflvir;nnieriJil. Qi1a1iiy : . ··•· · . . . . 
··. NOTICE OF UNDERGROUND STORAGE TANK.PERMANENT DECOMMisSIONING/SERYICE. CHANGE 

·.:.':}j{:; ... •· .. 

FORM MUST BE SUB1\11TTED BY UST OWNER OR OPERATOR 30 DAYS BEFORE ST ART OF WORK 

YOU MUST CONTACT YOUR LOCAL DEQ REGIONAL OFFICE 3-DAYS BEFORE STARTING ANY 
DECOM1vlISSIONING WORK. (Phone numbers are listed on reverse) 

Will tank removal or potential cleanup affect adjacent property or Right-<Jf-Way property? Yes __ No / 

Date decommissioning is scheduled to begin: 

Tank DEQ Tank Size Product: Gasoline, Closure or Service Change? Tank to be 
# UST in Diesel, Used Oil, Other? Replaced? 

Permit (Gallons) Tank Closureco New ro 
Present New Reqioval Inplace Product Yes* 

I /)! // !< l-(, {)fJO U~5D );,..~ ~ v" 
z__ EAilA 10, 0()0 G"'..so I;"''<- v 

* If decommissioned tank(s) are to be replaced by new underground storage tanks you must submit a new permit 
application containing information on the new tanks 30 days before placing them in service. 

°' Submit a soil sampling plan to the DEQ regional office and receive plan approval prior to starting work if 1) 
tank is to be decommissioned in-place, 2) tank contents are changed to a non-regulated substance, or 3) tank 
contalns a regulated bstance a er than petroleum. 

July 1, 1991 
Oregon DEQ 

~~~iiiifa~~~ 

Notice of UST Permanent Decommissioning/Service Change SEP 

No 
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APP~ov: iA~!JCYLlHOEF: LOCA"'."!QJ; 
AP?~Q\}E: P!~!H:: AND \lA~t.i::: 

~P.E2:ur.: ::s: v.:7~::ss::~ 
2!'. :s :~ 1.r::2 

By: K! ~'.E EE~~ 

)f."~: lt~SPES~OR DT~t:F. 

-~lt:i'.-- -~------------------
-- v:- ---- --------------· 

;~1~:.;rTn:t· __ \_. -~. -·" 
Df.TE: 
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INDUSTRIAL FUEL OILS 

DIESEL 

® ''!:.n:::::.:-~~~UffE ,.~'" ·-
(503) 285-4648 PORTLAND, OR 97217 

CONSIGNE~--~k1 o;_J 

·.::·--·1 

DESTINATION f ~-d I (}-,/\. CARRIER J) uJ 

N~' 20614 

OUST OIL ASPHALTS 

DISTRIBUTOR · SERVICE 

DATE /j/;o/f y 
-r· ;-S 

SHIPPER 12,v.~ ~~ -2.v~ PURCHASE NO. _________ _ 

SHIPPING NAME CLASSIFICATION 

CONTENTS elf'~ ~: ~(l..J 
PRODUCT GALS LOADED 

TAK NO. 

TRL NO. 0 

1.0. NO. 

,Jo 
EMERGENCY CONTACl I 

l . 800, .t73-20{2 

PLACARD NQ 

~J-a/ 
Office Uae Only 

UNIT PRICE 
PRODUCT I SUB TOTAL 

APJ I IUU'\.L..U l \ J I y l ~?"l~l,...l !"T" SUB TOTAL 

TEMP _____ _ 

CORR TAX SUB TOTAL 
FACTOR ____ _ 

WT 
GAL ! Nt: J ! I !Mt: r-tNl~N ! I IMC: r-1N1;:,n I HOU RS SUB 10TAL 

-· 

........... _._ REMARKS;---------------------,,----~-----------j -· 
TOTAL 

\d ----..,..__ '-- l ) / - ; .·. it:, . 
. DRIVER. -- '\-~ f} a·\'., REC'D BY ;;;;;:~ 

WHJTE: Custc>mot CAN.t.RY: Q!r.ca PINK: 8~ GOLOENAOD: Yard ', •.. '.~,-.<'i'.>l.:...•·· 

.j~i,~.~;~;;,.~:::~:.'.'..: :·~ .: ··:,,! ____ _ 
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N~ 20652 
r•. 

DUST OIL 'ASPHALTS INDUSTRIAL FUEL OILS 

DIESEL ' . :: , · (503) 285-4648 . PORTLAND, OR 97217 DISTRIBUTOR • SERVICE 

-

CONSIGNEE ~ f9.<.:.J ·~"'"~ ~ 'CM ~ IV h/r'I 
SHIPPER ~ ~dJ hyc(__u CARRIER_,_µ_:IJJ'---.lf-::5==:::;------------

PURCHASE Nav6B VD 
SHIPPING NAME CLASSJFICATJON l.D. NO. PLACARD NO. 

I t.0"}'1 fT '-fl..O'-V-'..J,/ ,, • I I'"' '-' I ~~y 
PRODUCT 

41 I GALS LOADED f Offl u 0 I /)} : EMrCl,'".'' ~·, .:·.,,;. ,. ·- co se ny 
R N o/c,,l /'1 ... J.A. lt;\l.lL...~1..11 .... v ..• ,,-1._v;, =.... 

T K o. v u I J.. 800. ill-2.0!2 ,__u~N~IT~P~R~IC_E ____ _ 

TRL NO. 4 II ,;i_Q NET GALS ••LS lONS PRODUCT i SUB TOTAL 

. I ' I 
API TOTALS I v d. i FREIGHT '. SUB TOTAL 

WSGHT ·1 LOADING I .UNLOADING l 
TEMP GROSS TIME ouc j TIME DU" · 1 

CORR \ TAX ' SUB TOTAL 
FACTOR TARE TIME START TIME START _____ --! 

ii'IL NET I TIME FINISH TIME FINISH HOURS SUB TOTAL 

REMARKS-------------------------------------J 
... - EP"~ n,...n '"'"" .... 

TOTAL 

,·.i. ·/·; · -~ "fi:-r;.\: 

, Dfl~-a ;,,,~it : . .... REC'D BY-----------------
WHnE: Cu...,..._ - ·~'Olt>ca ~ OOLOENR~ 

. . . . . . 
. !· _, ·-·· -::-:.-: .. 

··'" 
.. __ ::.. . 

·:·~-' . ....,,:.:~:.;:.:.~·· .-

_, 
:"l" 

·._ :., ... . 

_r.· 
·~·:~:--c.: 

;:·.£;~,~j·I-. :L_~ 



~""''·'). T.'':,~ ~':, · .. ~f1,}\ l h c·-··-] :- ---1 ~J .--·· ··-1 Yl . --1 .-·,) 'l ··--"""·-· ,,. '·-- ,_. ,_, -J · .. ·.·. '')J;;illt,"::;"1(~ 
: ,:; •. ~.!\ti~ :-1~~,(r~·~w 

~'II 
.·.;;.· ··: ·;_,·;. 

C."(•• 

.. 
·. ·~- .. · .. 

·:·.,:c· 

. r>'' C.-:~. '.:{'."~ ·!,~;;• 

---... ~.~--- - ~-----.- ----

-:;¢' 7277 

/\J UJ. f __,d/ ~uJ-<-d2-J SCHNITZER STEEL PRODUCTS CO. I BILL OF SALE No. I 
INTERNATIONAL TERMINAL ! i 

12005 N. BURGARD. PORTLAND. OR 97203 i FE· 3 5 5 418 
(5D3l 2ss-5111 I 

CONTRACT ·I REPRESENT ANO WARRANT <HAT THIS MATERIAL 
NUMBER : DOES NOT CONTAIN A HAZARDOUS SUBSTANCE AS 

;c..,--~-------.-----..,------t-:-c-;-~-~---;-----. DEFINED BY FEDERAL OR STATE LAW. ANO I AGRE= 
VENDOR COMMODITY //\ 3 COMM. _.,.---L i TO INDEMNIFY SCHNITZER STEEL PROD. co. 
NUMBER NUMBER U DESC. (_,;.. '.,_J.. ! AGAINST ALL CLAIMS. 

G N 30620 & lb 03: 11 PM 10/11194 

T 
A 17760 G lb 03:38 PM !Oill/9,1 

N I L '(., <=c:-
PRICE EXTENDED 

i ~ 7s L/ / z_ . -
CARRIER TRACTOR NO. 

. "--· _,-; '· 

~, .... 

WEIGHER 

" ....--·..._/ 

1:.Y 
TIME 

.. .. .. 
I 

/ FURTHER. IF YOU SELL US CAR BODIES. RE
G ! FRIGERATORS, AIR CONDITIONERS OR OTHER 

'\MANUFACTURED ITEMS THAT CONTAIN CFC'S OR 
. FREONS. YOU CERTIFY THAT THE CFC'S OR 

T l FREONS HAVE BEEN REMOVED IN ACCORDANCE 

N I 
WITH THE CLEAN AIR ACT. AND. THAT -SEALED 
UNITS" AND COMPRESSORS HAVE BE=N EMPTIED 
I OF ALL OIL OR OIL PRODUCTS. . 

I 

j I hereby state that I am ltle lawful owner ct the ~aterial de-
' scribed hereon. lhat I have a right to seU same and that for pay- _ 

I 
men! received in luU. hereby acknow!ed~d. I se!I and convey I ~ 
tiUe of same .W SCHNITZTR STEEL P DUCTS CO. 2 

// , /I II , ~ 

§ 
~ 

.:1 

... :}~:ii~-~: .. 
' ' . 

':;:,iMi~-~,, 
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. ""'Uc;r"'· f '' ~ c:T1n ::rr llf ~ ~1 iiige .: i..i .:_ IJ!i c.i; l"ILi .. 1.Jt\ •.J 

r11·:t 1·1 m~~i ·..., 4' ,.J ~ I .. l 
111 ~my .1 
I' ' ... > J · ... 1 

r:pt1 I1\1 I ii1 rs / n: hl~P ·,11 1~ q 
:...! \ I ! - I _.j, '_.. I '.J !....) I' .. ~ : -1 1..; ' 1J 

i~eporting FROM 1 1z~~-2s~-94 
Tfl 

l1Zl-3!-':i4 D>'HE 1 IiJ-.] l -'.~·'.'.t 
~~1Q1: Q!IZ! :I 23: 5'=3 TIME l2:35:Ql't 'w ' 

i)atr In ~an.if?st No.! Tr~nsporter: DriYer1 s N<iae: 6ri:i~s Tare Net Net Tons 
lb lb lb 

1~~4 07--00950 CELORJE flil'iDY ARE66fR &3346 23960 B:i00 B.&8 
: HHB-S4 07~50 ClliiRIE OOJl i'EIER SF..i-W 24m .l3J2'3 l&.&b 
llt-28~4 37-1!3'l50 CELDRJE llllS8l ~liE 57!fa 21140 329@ 1&.ib 

: lll-28-H 07~50 ClliRIE IWillY RREE€fl! :i5J110 23800 31:-80 15. 7'l 
10-28-94 S7-00'l50 CELORJE IXlG MEJER 5.\ll<~ 212\0 2'!7111! 14.89 
lll-28-S4 07~"l50 CELDRIE RCEE.1 :WRE S818'1 2\040 34140 17.07 

· llHS-94 07-00'l5ll CELDRIE RAADY RREE£ER 578&3 237&0 34100 17.05 
• lll-28-S4 07-o:J'l5\l CELDRIE ll!l6 llEIER 50140 2i22\l 327<~ 16.::b 

i TOTl'lS : 
46~~ 132\W 2rn20 133.% 
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Tho following information M!Ifil. be sub.milted by tho underground storage tank owner, operaU>r or licensed DEQ Supervisor within 
30 days following completion of the tank decommissioning or changing tank contents to a non-regulated substance. (OAR 340-150-
001 though -150) 

The attached supplemental checklist should be prepared by tho person performing the decommissioning or service change. The 
checklist should be provided to DEQ and the tank owner to demonstratc·that all required practices were followed. 

Ordinarily the checklist is filled out by the DEQ lic"'1SOCI Service Provider or Supervisor. Owners who WiSlnO personally 
decommission a tank or change service must follow all DEQ and other applicable standards. The owner should contact the DEQ 
Regional Office prior to. starting the work to receive current copies of underground storage tank regulations • 

. ,..,,, ~· ' 

--1£,.~' 
A DATES• "·• . . . '£,'."' 
Decommissioning/Ser~f~~~ge Notice - Date Submitted: .q-7/11 (30 days before work starts) 

Work Start .Telephone Notice - Date Submitted: / t9- 'f1 Y (3 working days before work starts) 

. DEQPersonNotified: G~1; Toft>...>/\ .#z6-3D-'19-/!t> 
Date Work Started: / D-) ~'Jy 

Date Work Completed: {)"' - j O; "'0 · 
\ 

Note: Provide tho following information if any soil or water contamination is found during the decommissioning or service change. 
Contamination must be reported by tho UST owner or operator within 24 hours. The licensed service provider must report 
contamination within 72 hours after discovery unless previously reported. 

Date Contamination Reported: 0- '/)/ By: Lb!~ L. f/o.._ \ 
' DEQ Person Notified: "')._ tQ<?_ • Po / oc /< 

Backfill Telephone Notice - Date Called: ).//A · (before backfil,l,w)l) A/of fef I.\ ; to.l ~ /E?I' A ~!I~· 
DEQ Person Notified: /()/A. rolrcrJ:. o;; ;"'~"' GIO'-'~t'<\'. ; 5 I"""'°"''+."' 

B. PERMITS: 

Note: DEQ permits or an addendum to the UST permit(s) may be needed where soil or water cleanup is required. 

DEQ Water Discharge Pmrut #: JV/ A . . Date: ;J /A · 
Disposed to (Location): --"")J--'_A_. ________ _ 

DEQ Solid Wasti> Disposal Permit#: N/A. Date: /f.J//t. 

May 26, 1992 
Oregon DEQ 

UST Decommissioning/Change-in-Service REPORT Pago 1 of 4 



B. PERMITS (Continued) . · 

UST Soil Tieatmcnt Permit Addaidum -Typo: ),} j,4. Date: __ ,N-'(_'..')_._ 

. Soil Disposal or Treatment Location: _/J74._"'-N--'--· ---------
C. TANK INFORMATION: 

Tank DEQ Tank Size Product: Gasoline, Closure or· service Change? Tank to be 
I 

I 
'2.... 

... 

OST in Di!isel, Osed Oil,. other? Replaced? 
Permit (Gallons). Tank. Closur- other» 

Present New Removlll · Inplaca· ose Yes* No 

f511! K, ii tf)tJ() Gc,.{C)f: .. e . V" c/ 

€/JI/A ftlr.~ .~.;,/;,..~ ,,/ . --. .. . 

--~ .-.<.· -

. 

. . 

·.'; 

* Where decommissioned tank(s) ""'replaced by new underground stcrago l"'1lCll the UST owner or operator must
submit a new permit application ·containing information on the new l"'1lCll 3-0 days before placing them ~ice. 

"' Submit a soil sampling plan to the DEQ region.al office aad receive pl.an approval prior to marting work if 1) 
tank is to be decommissioned in-place, 2) tank contents ""'changed to a oon-regulated Substance, 3) tank contains 
a regulated .3Ubotance other than petroleum, or 4) tank changed to non-regulated use.. 

,-,~~~~;·.~.-::. 

D. DISPOSAL INFORMATION: 

Tank . Tank.&: Piping Disposal Method Disposal Location Of Tank contents 
I 

Scrap Land- Other Identify Location 
fill & Property owner Liquids Sludges 

I / 
.SC~~~'h«<" £/..•I ft•o!;1'lo. f/o..r;6'""' o;J A To /.; Q. 
12<>D5' ,J, /,"r;:,~~ )f.rS-J>. ..A/. n>\<«· J~. ~~ 1'?(""; I\<;?<.\. 

. Po~.\-\o.~~ .0 iZ. '( 7z_o3 crt·k~A t! P · 

2_ ~ 5·°' IN'-. 'i' . Sa. 'IV'.~ • So..VV''(. 

, 

. 
~· .. 

* Note: The tank rontents, the tank aad the piping may be subject to the requirements of H.azarclous Waste 
regulations. If you have questions, rontact the DEQ Hazardous Wiste Section at (503) 229-5913 or DEQ regional 
office hazardous wasto staff. · · ., .. 

. ·..,., 

:-·- ~ .... '"::'•. -. - .,; . 

·- ..•. · - ~ y .,, 

'. ·~ -·'· ,, . ·- , . 

·.·. ~ -,;• ·,·· . 

. . . ..:.·· . .. ,, . 

• 

May 26, 1992 
Oregon DEQ 

: UST Decommissioning/Change-in-Service- REPORT . ·.Pago 2 of.4- · · 

........ _ ... ,.--.. ,._ ....... 
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E. CONTAMINATION INFORMATION: 
. . 

' Tank Ground11 Product Product Number Laboratory . 
I watar odor in stains of (Name, City, State, Phone) 

in pit? soil? in soil? Samples .. . . 

I ;U;J Ves Ve; 2_.., ft:--s i-, es ~ y ~ • .,.. I Lo.. loM"-hl.'6i , $tfJG~~ yz 

L-- /IJ() Ve.> V0 L 5 a_ ""' i:'.__ 
... 

. 

. . 
' 

• Note: Sampling is required if groundwater is encountered. See· cleanup rules. .. ' 

May 26, 1992 
Oregon DEQ 

UST Decommissioning/Change-in-Service REPORT 

6t1-37 lf.S' 

. 

Pago 3 of 4 
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G. WORK PERFORMED BY: ------~ 

DEQ Servlte Provider's license#: 

Name: 

I :)38" 3 Coast:ruction Contractors License II: 

() AIL • ' _,. 
!' /V I pl\""'" ~ h II\.(_, 

Telephono:-'2-'--'"4_5'---· '-J..:..0-'7'--'"tf ___ _ 

DEQ Decommissioning Supervisor's License II: ( 1, 9 2-) 
Name: f);., )~ L><.~"' tr-~\ 

Telephone: _· _-z._._'f_S-_-_'j~D-7_Y~--
DEQ Soil Matrix Service ProVider's License II: {f I l, 3 . (If applicable) 

Namo: De._ ;111. ·, "'\ ""'\s rf\c 

Telephone: ~7.;~IJ~<;"_--lf~=l'.l~7-~+---
DEQ Soil Matrix Supervisor's License II: /2 lf~b (If applicable) 

Name: 0"' ) <2. L e o f\ /lo-o.:r 
Telephone: _2__.1_·~_-_,_L/....:O'-?-/_,_ ___ _ 

H. ATIACHMENTS TO THIS REPORT: 

1. Attach a copy of the laboratory report showing the results of all te.13 on all soil and water samples. The laboratory report must 
identify sample collection methods, sample location, sample depth, sample type (soil or water), type of sample contiiner, sample 
temperature during tranSportation, types of tests, and copies of analytical laboratory repiirts, including QA/QL information. Include 
laboratory name, address and copies of chain-of-custody forms. 

2. If contamination is dcl,;,ted and a !Ave! 2 or Level 3. soil matrix cleanup standard is selected attach a copy .of the soil mairix 
ani.lysis for the sito inc~g .. methods of determining soil type, depth to groundwater, and sensitivity of uppermost aquifer. _ 

. <·:~1~!:~ ·.·.: 
I. REPORT. FILJNG: 

This report, signed by· the tank owner or operator, complete with all applicable attachments must be filed with DEQ headquarters 
within 30 days after the excavation is backfilled or change-in-service is complete. Contact the DEQ regiorutl office prior to filing 
this report .where special circwnstanccs exist at the site (such as water .. in pit; remaining pockets or contamination, etc.). · 

NOTE: If contamination was found during site assessment at decommissioning or change-in-service and reported to DEQ 
regional office, this report may be submitted with either the first interim cleanup report or the fmal cleanup report, whichever 
is first. · . . . 

Return Completed and Signed Form to: Department of Envircnmcntal Quality 
UST Program - Decommissioning Report 
811 S.W. Sixth Ave. · 
Portland, Oregon 97204 . 

Or FAX Completed and Signed Form to: (503) 229-<i954 

For infonnation: (503) 229-5733 or Toll Free in Oregon UST HELPLINE 1-800-742-7878 

May 26, 1992 
Oregon DEQ 

UST Det:ommissioning/Change-in-Service · REPORT. 
.. ··~· ..... ,~-., .' .· .. ·~~ ..... ~ 

. :·. ·,·' ·· ..• ·•·· .... -:.:.. . 
. :·. 

·:,·· 
Page 4 of4 
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A. SAFETY EQUIPMENT ON JOB SITE: "·' 

Type/Size: .Ct; (t_..,...._ko.) 4""4-.'~-t~C.. Recha.rgeDate:fl«vJ tJY"f'/ 
.:):' ,,J wsfG"\ Q:~,,_+;i-;-, Cctf""'~O\,\ · ·.. . ,bl ....., 

Fire Extinguisher: · 
....... , ...... . 

CombustJ.ole Gas Detect~~: Model: A-iX ~ · Calibration Date: /V -/-9''j 

Oxygen Analyzer: Model: So.l"\'i' '\) ¢.~-.!~ CalibrationDate: /<J-7-;lj 

B. DECOMMISSIONING: All Tanks: (Unk:= Unknown, NIA= Not Applicable) 
(Check Appropriate Box) 

1. All electrical equipn;ient grounded and explosion proof? 

' 

Yes 

...;/ 

No Unk NIA 

, 2. Safety equipment on job site? 

r 
?i.:i .,,_,; 

r. 
' ' 

r ' . ' . L.; 

L': ; ; 

[ . . 
m 
Li 

3. Overhead electrical lines located? 

4. Subsurface electrical lines off or disconnected? 

5. Natural gas lines off or disconnected? 

6. No open fires or smoking material in area? 

7. Vehicle and pedestrian traffic controlled? 
·;-""... 

8. Excavation material area cleared? 

9. Rainwater runoff directed to treatment area? 

10. Drained and collected product from lines? 

11. Removed product and residual from tank? 

12; Cleaned tank? 

13. Excavated to top of tank? 

14. Removed tank fixtures? (pumps, leak detection equip. 

15. Removed product, fill and vent lines? 

C. TANK ABANDONMENT JN-PLACE: 

16. Sampling plan approved by DEQ? 

Date: DEQ Staff: -------...,---

July 1, 1991 
Oregon DEQ 

UST Decommissioning Checklist 
' . 
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B. DECOJ'rfMISSIONJNG: All Tanks: (Unk.= Unknown, NIA= Not Applicable) 
(Check Appropriate Box) 

17. Contamination concerns fully resolved? 
.; ·; I .. ' 

18. Fill Material? Type: ________ _ 

D; TANK REMOVAL: 

19. Tank placement area cleared, chocks placed? 

20. Purged or ventilated tank to prevent explosion? 
Method used:·· Ory J:c;.Q · · '· · Meter reading: 

21. No chains or steel cables wrapped around tank fo'r removal? 

'Ji~ -r.&: re~ved, set on ground, blocked io prevent m~tement? 

1% i 125% 
) 

J 23. Tank ret on truck and secllred with strap(s)? 

- j 

:j 

24. Tank labeled before leaving site? 

E. SITE ASSESSMEN'.f: 

25. Site assessed for contamination? See OAR 340-122-340 

26. Soil samples taken and analyzed? 

27. Decommi;,;ioning/Change-in-Service report sent to DE ? 

28. Was contamination found? Datefrime: JD- IJ-'1'/ J <;.6 

29. Was contamination re\l°rted to DEQ? By: /)., )~ L, Y--"r 
Date/Time: J~·Jo'1SU6(0 DEQ Staff: d~~r..e f?o!/Mk 

30. Was hazardous waste determination made for tank contents (Liquids/sludges)? 

31. Disposal location of tank(s) contents. 

· Name: /Ja...r: '°8<;; {),') ,I V\C. 

Addres.s: //)JS-- /{). ,hrcE' /!J'<. 

jDr+J~"~ D/Z '172.DJ Attach disposal receipt. 

32. Disposal or recycling location of removed tank(s) and associated piping. 

Name: Sc...i._V\:tvd' ~~,,) /ro~v.,b G. Date: /0-)/- Jy 
Address: /2005°" tfl /] <-<Sj"'-f~ 

/o d· \.,."'a t> f2... '1 7 21l _J . Attach disposal receipt. 

33. If tank(s) are ,inte~ded to be reused, identify new tank site. 

Name: /1//lf · . . Date: ;t} /), ' 
-~-----

Addres.s: ----';i)'--'-/1'-''--------

Purpose of Reuse: __ ._;V~/,-~_. ____ _ 

July 1, 1991 
Oregon DEQ 

UST Decommissioning Checklist 

Yes No ,unk NIA 
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r 
' I .C ,. 
1.:.: 

F. WORK PERFORMED BY: 

DEQ Service Provider's License #: ~ . 

Name: f1 ;1/f·:,.,~.,.,,.._:5 1r.c. 
Telephone: 2 '! ) - 'i 0 7 Y 

DEQ Decommissioning Supervisor's License #: { l, 'f l) 

E. CHECKLIST FILJNG: 

Name: Q.; ) "' L Q <i ""' 

Telephone: L..9 ~ - '-/ 0 7 'j 

1. Provide copy of checklist to the UST owner and operator. 

r 
(.:: 2. Send completed checklist to the DEQ headquarters within 30 days after the excavation is backfilled. 

NOTE: If contamination was foWJd during decommissioning and reported to DEQ regional office, this report may be 
['. submitted with either the first interim cleanup report or the final cleanup report, whichever is first. 
;,·' 

., .. 
3 . 

t-
L~ 

'-·-

r 
r "··-

r. 
1: 
l..' 

rn 
b 

. D '; 

Send Completed Form to: Department of Environmental Quality 
UST Program - Decommissioning Checklist 
811 S.W. Sixth Ave. 
Portland, Oregon 97204 

For information: (503) 229-5559 or Toll Free in Oregon 1-800-452-4-011 

.A/0 ~id~ 2-2.9 - ~'!,Jc; 

July l, 1991 
Oregon DEQ 

UST Decommissioning Checklist Page 3 9f3 



.J . 'J : • .J f ·' ••• J I .. J ..I . LI ,·1 \.__ 

UST SERVICE PROVIDER LICENSE 

License Type 

Service Provider 

This License is Issued by The Oregon Dcparlmenl of Environrnenlal Qualily lo: 
De Minimis Inc. 

34 NE lst Ave., Suite 101 
Portland, OR 97209 

You are Licensed lo Offer the Following Underground Storage Tank Services: 
License Number Issued Expires 

Soil Matrix Cleanup Prov. 
13383 
11123 

April 16, 1993 
December 01,, 1993 

May 07, 1995 
December 01,, 1995 

A Licensed Underground Storage Tank Supervisor Must be 
Present at a Site to Perform These Services 

~ RE ID: 7630 

~x cirnn)ry/ 
Authorized:-U {k L 

Richard P. Reiter 
UST Compliance Manager 

A Copy of This License Shall 13e Available for Inspection Al All Sites Involving UST Work 
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:: 
Dale Leon Haar. 
34 NW lst Avenue

6 
Suite 

Portland, OR,972 9 

LICENSED SERVICES· 

101 

LICj} EXPIRES 



JEFF JENNINGS 
STAFF JENNINGS MARINA 
P 0 BOX 82206 
PORTLAND OR 97282-8206 

Dear Mr. Jennings: 

December 21, 1994 

Re: Staff Jennings Marina 
File No. 26-88-078 

Gregor 
DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 

NORTHWEST REGION 

I have reviewed DeMinimis Inc. 's decommissioning report dated December 13, 1994; 
concerning the decommissioning of two underground storage tanks from 8240 SW Macadam 
Avenue, Portland, Oregon. The Department substantially agrees with the conclusions drawn 
by DeMinimis in their December 1994 decommissioning report. 

This site is covered by Senate Bill 1215 in which you signed a consent agreement which 
states that the Department may require the applicant to determine whether an imminent 
hazard exists through adequate investigation and testing. Due to the extent of contamination 
found in the subsurface and dissolved in the groundwater at this site the Department is 
requiring an investigation to determine the full lateral and horizontal extent of contamination 

·as outlined in Oregon Administrative Rules (OAR 340-122-242). Due to the location of this 
site next to a surface body of water (the Willamette River) the Department will further 
require a corrective action plan (CAP) for this site as outlined in OAR 340-122-250. 

Please submit a proposed schedule of events for the implementation of the groundwater 
investigation, including the installation of at least three monitoring wells, one up gradient and 
two down gradient by Januarv 23. 1995. This work plan should include access and 

· investigation on the adjacent property to the North owned by the City of Portlnad's 
Department of Parks and Recreation. 

If you have any questions or need additional information please contact me at (503) 229-
5477. 

Sincerely, a • 
EXHIBIT 

Rick Silverman 
Environmental Specialist 

2020 SW Fourth Avenue 
Suite 400 

\ -:r Portland, OR 97201-498: 
(50.3) n9-5263 Voice/ID! 
DEQ-l 
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. -~v'R UST FIELD INSPECTION REPORT Inspection Date: l I / 'Z I / 9) 

Site Name: S+c.1:¢ )-c-.. ~J.,• 5 M~,-:-iq 
;· '. ~·~ .. -• ,,._.-, ·:, :-= ··. r·· .:· ~ .:.-:· .. -~ ,. ... ,':"" ~, .-. ·\.·_., ·': ·' :~- -. 

Time Begin ·CZ~ End ·· 1 zF Toial* 3 -
- -· • ' 1 

*Includ~ inSpection, travel; papei·work · , · · · Site Address: {J Z<t o Jv f(,.,~ J """ f,,, rtlG~I 

File/Facility No.: 2 b : 3'i--0 7 '6 . Inspectoi: /?- S .' / v-e M ,.,,. 

(both UST & UST Cleanup file #'s as appropriate) 

Others Onsite: ~ Jf. J-..-:r;,, "'-J"tJ 
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company 
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• • -.J : 
-. 
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Inspection Type (check_ one) 
. ,:_• . . .. ; •.. ' 
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· · - .. Decomrtrission·: · ·.· ·" • · · '' -
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·-. So'il.'Treatffie;{t' ' ' . (note name with ** that Lie. No. applies to) 

· · . Potential Site Hazards·. Complaint .. 
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Jtos Taken? 

Samples Taken? 

y ;r(J) 
y /~ 
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·-'' 

(attach)' 
(attach results) 

· DiStrib. Audit · · · · · 
.. ~: . Service Provider Audit 

· Leak :Detection· 
Fuels. (StI/StII/Tanker) ... -.-. ·. . •. 
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Qregon 

November 7, 1996 

STAFF JENNINGS, INC. 

DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 
CIO DONALD B BOWERMAN - REGISTERED AGENT 
1001 MOLALLA A VENUE SUITE 208 
OREGON CITY OR 97045 NORTHWEST REGION 

Re: StaffJenning's Marina 
File No.: 26-88-078 
NWR-UST-96-171 

NOTICE OF NONCOMPLIANCE 

Dear Mr. Bowerman: 

This notice is being sent to you as the registered agent for Staff Jennings, Inc. (Staff 
Jennings). These violations came to the Department's attention due to a file review. 

This notice is a result ~ffour violations of Oregon Administrative Rules (OARs) and 
Oregon Revised Statutes (ORS) governing Underground Storage Tanks, Water Quality, 
and Spill rules at the above referenced site located at 8240 SW Macadam Avenue, 
Portland, Oregon. 

The following violations have been documented at the Staff Jennings Marina. 

I. 

2. 

Failure to comply with ORS 466.645 which requires any person liable for a spill or 
release of oil or threatened spill or release under ORS 466.640 shall immediately 
clean up the spill or release. Any person liable for a spill or release or a threatened 
spill or release shall irnm:ediately initiate cleanup, whether or not the department 
has directed the cleanup. The department may require the responsible person to 
undertake such investigations, monitoring, surveys, testing and other information 
gathering as the department considers necessary. 

Violation of ORS 468B.025(1)(a) which prohibits a person from causing 
pollution of any waters of the state or place or cause to be placed any wastes in ~ . h b 

, ohn A. Kitz a er 
location where such wastes are likely to escape or be carried into the waters oft e Govemoc 

state by any means. 

r' .. , la\ 
t:.,fV1ib)-t 

• . . 

2020 SW Fourth Avenue 
Suite 400 
Portland, OR 97201-4987 
(503) 229-5263 Voice 
TTY (503) 229-5471 
DEQ·l 



Staff Jennings, Inc. 
November 7, 1996 
Page2 

3. Violation of the NPDES, General Permit, Permit Number: 1500 A: (a) Schedule 
A, Number 1, (b) Schedule B both minimum monitoring and reporting procedures, 
(c) Section A, Standard Conditions, Number 3, (d) Section B, Standard 
Conditions, Number 1, and (e) Section C, Standard Conditions, Number 5. 
Although a release was documented in 1988, a National Pollutant Discharge 
Elimination System (NPDES) was not sought until May 20, 1994. The NPDES 

. permit has never been used or complied with. 

4. Failure to initiate and complete the investigation or cleanup of a release from an 
underground storage tank, including failure to install monitoring wells as required 
by OAR 340-122-242(1)(a) and failure to develop a Corrective Action Plan as 

. required by OAR 340-122-250(1). 

Staff Jennings is required to abate the discharge of petroleum to the Willamette River and 
has failed to take any corrective action in eight years. Staff Jennings must submit a 
·Corrective Action Plan and initiate immediate abatement of discharge of contaminants in 
contact with the Willarqette River before the water level rises with the fall rains. In 
addition, Staff J enningiHs required to install a pollution elimination system immediately, 
including reporting on the discharge concentration as required by the 1500 A NPDES 
permit. · 

These are Class I and Class II violations and are considered to be serious violations of 
Oregon environmental law. Therefore, we are referring these violations to the 
Department's Enforcement Section with a recommendation to initiate a formal 
enforcement action. A formal enforcement action may include a civil penalty assessment 
for each day of violation. 

Failure to comply with the Department's order may result in the Department conducting 
the removal and remedial action under ORS 465.260(1) which allows the director to 
undertake any removal or remedial action necessary to protect the public health, safety, 
welfare and the environment. In addition ORS 465 .260(8) states that any person who is 
liable under ORS 465.255 that fails without sufficient cause to conduct a removal or 
remedial action as required by an order of the director, the person shall be liable to the 
Department for the state's remedial action costs and for punitive damages not to exceed 
three times the amount of the state's remedial action costs. 



Staff Jennings, Inc. 
November 7, 1996 
Page 3 

...... :,i 
r;'<l. ... 

• 

If you have any questions concerning this matter or need assistance in resolving the 
problems associated with this site, please contact me at (503) 229-5477. 

Enclosures 

cc: Jeff Jennings 
Staff Jennings Marina 
P.O. Box 82206 
Portland, OR 97282-8206 

. ...; 
... ./ 

Sincerely, 

Rick Silverman 
Environmental Specia!Ist 
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Focused Soil and 
Groundwater Investigation 

City of Portland 
Parks and Recreation . 
Undeveloped Property 

Tax Lot 9, Section 22, TIS, RlE 
S.W. Macadam Avenue 
Portland, Oregon 97219 

UST Cleanup #26-88-0078 

May 7, 1996 

Project# 00357-0195 

Prepared For: 

Mr. Jeff Jennings 
President 

Staff Jennings, Inc. 
P.O. Box 82206 

Portland, OR 97282-8206 
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1.0 Introduction 

At the request of Staff Jennings, Inc., the Client, De Minimis Inc. (DMI) Environmental 

Management was contracted to provide project management services for a Focused Soil 

and Groundwater Investigation of an undeveloped property located in the 8100 to 8200 

Block of S.W. Macadam in Portland, Oregon (See Figure 1, Appendix A). The subject 

property is owned by the City of Portland, a municipality of the State of Oregon, through 

its Bureau of Parks and Recreation. 

The Oregon Department of Environmental Quality has required that Staff Jennings, Inc. 

conduct a soil and groundwater investigation in response to a release from their former 

on-site underground storage tank (UST) system (as per OAR 340-122-240 through 340-

122-242). The nature and extent of the off-site petroleum hydrocarbon contamination 

potentially associated with this release (i.e. soil and groundwater contamination 

potentially located beneath the Portland Parks and Recreation property) is undetermined. 

The Focused Soil and Groundwater Investigation was requested by the Client to evaluate 

and identify potential contamination that may have migrated off-site due to the UST 

system release. This project is a continuation of a field investigation conducted in 

December 1995 (See Focused Soil and Groundwater Investigation, City of Portland 

Parks and Recreation, Undeveloped Property, completed by DMI on February 26, 1996). 

The scope of services included: 

• Install two to seven soil borings to a sufficient depth to collect groundwater 
samples in order to delineate the northern extent of the petroleum hydrocarbon 
contamination; 

• Collect and archive subsurface soil samples for possible analysis, as per Oregon 
DEQ requirements; 

• Collect and analyze groundwater samples for petroleum hydrocarbon 
constituents; and · 

• Present a report detailing this investigation. 

Focused Soil and Grotindwater Investigation 
Project No.: 00357-0195 -1-

De Minimis Inc. 
May 7, 1996 



1.1 Site Location and Description 

The subject property is currently undeveloped and is located between the Willamette 

River and S.W. Macadam Avenue in southwest Portland, Oregon. The subject property 

is known as Tax Lot 9 and is located in the southeast quarter of Section 22, Township 1 

South, Range 1 East of the Willamette Meridian, in the County of Multnomah, State of 

Oregon. 

The subject property is bordered on the north by the Macadam Bay Club, a residential 

houseboat moorage. The site is bordered on the east by the Willamette River. The site is 

bordered on the south by the Staff Jennings, Inc. Retail Facility and Marina. The subject 

property is bordered on the west by S. W. Macadam A venue. The property to the west r:f 

Macadam Avenue is undeveloped and forested. 

Focused Soil and Groundwater Investigation 
Project No.: 00357-0195 -2-

De Minim.is Inc. 
May 7, 1996 
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2.0 Geology and Hydrogeology 

Examination of published and unpublished geological and hydro geological reports for the 

Macadam Avenue area have allowed us to characterize the geology and hydrology of the 

site.· 

The subject site is located on the west bank of the Willamette River, approximately 3-1/2 

miles south of downtown Portland, Oregon. The subject property is approximately 15-40 

feet above Mean Sea Level (MSL). The subject property slopes moderately to steeply to 

the east toward the Willamette River. Surface drainage for the subject property is to the 

east toward the adjacent Willamette River, which flows to the north. 

The soil beneath the subject site is classified as Urban Land, 0 to 3 percent slopes, by the 

Soil Survey of Multnomah County, Oregon. This miscellaneous map unit is found 

throughout central Multnomah County and mainly occurs in Portland along the flood 

plains of the Willamette River. Areas of this map unit are used mainly for commercial 

purposes. The original soils were gravelly loam, silt loam, or silty clay loam with some 

sandy materials. The soils in areas of this unit have been graded, cut, filled, or otherwise 

severely altered due to construction that mapping the soil units was not practical. 

Approximately ninety-five percent or more of the soils are covered with concrete, 

pavement, buildings, and other structures. 

Immediately underlying the site are the highly permeable sands and gravels of the 

Willamette River flood plain deposits (Quaternary Alluvium). The alluvium has been 

deposited by constant flooding of the river since about 10,000 years ago, at the end of the 

last Ice Age. Since that time, the position of the Willamette River has remained relatively 

constant This alluvial unit is overlain in turn by a thin veneer of silts and sands derived 

from wind deposition and weathering of the river deposits. 

Our experience from drilling projects in the area indicates that underlying the alluvial 

deposits at a depth of 20 feet or less are the dense basalt flows of the Columbia River 

Basalt. These lava flows erupted approximately 15 to 20 million years ago. The 

Columbia River Basalts are visible in the local road cuts, and in the banks and channel of 

the Willamette River. 

Focused Soil and Groundwater Investigation 
Project No.: 00357-0195 -3-

De Mini.mis Inc. 
May 7, 1996 



Examination of water well logs, City of Portland groundwater exploration reports, and 

U.S. Geological Survey groundwater information for the project area indicates the depth 

to the uppermost aquifer beneath the site is approximately 20 feet or less. Groundwater 

was encountered at approximately 10 feet bgs on the main terrace of the Staff Jennings 

facility adjacent to UST #2 during the Limited Subsurface Soil and Groundwater. 

Investigation conducted on March 15, 1994. On the bank of the Willamette River and 

beneath the crane dock, groundwater was previously encountered as shallow as 2 feet 

bgs. This level coincides with the stage of the adjacent river and represents a layer of 

water perched on top of the underlying basalt flows. The level to groundwater can be 

expected to fluctuate on a seasonal basis in response to recharge from local rainfall 

runoff. The direction of movement of the uppermost groundwater aquifer is to the east 

toward the Willamette River. 

Focused Soil and Groundwater Investigation 
Project No.: 00357-0195 -4-

De Minim.is Inc. 
May 7, 1996 
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3.0 Focused Soil and Groundwater Investigation 

3.1 Site Preparations 

The Permit of Entry for Park Property to perform the Focused Soil and Groundwater 

Investigation was issued to Staff Jennings, Inc., by the City of Portland Bureau of Parks 

and Recreation on March 29, 1996. 

On April 11, 1996, Mr. Paul Morris, Underground Utility Specialist, Bureau of Parks and 

Recreation, stated that there were no utilities in the area of investigation. Mr. Morris 

authorized the proposed sampling plan. Mr. Neil Tancre, Westmoreland District 

Foreman, Bureau of Parks and Recreation, was contacted by DMl personnel, as per the 

requirements of the Parks and Recreation Permit of Entry for Park Property. Since Mr. 

Tancre had reviewed the site, the utility locations, and the proposed sampling program in 

December 1995, Mr. Tancre authorized DMI to proceed with the sampling plan. 

A utility locate check (Ticket #60023) was ordered from the Utility Notification Service 

and was completed by April 19, 1996. Utilities notified included: Northwest Natural 

Gas, Paragon Cable, Portland General Electric, U.S. West Communications, and City of 

Portland Water. No marked utilities were observed adjacent to the proposed boring sites. 

A Site Health and Safety meeting was conducted prior to on-site activities to review site

specific health and safety hazards associated with this project. The Site Health and 

Safety plan was signed by all field personnel. 

3.2 Subsurface Soil Borings and Sampling 

Geo-Tech Explorations, Inc. (GTE), of Tualatin, Oregon, was subcontracted to advance 

subsurface soil borings. Mr. Thomas C. Wilson, GTE GeoProbe™ Manager, was the 

Oregon Water Resources Department (OWRD) Water/Monitor Well Constructor (OWRD 

license #10347). Mr. Dale L. Haar, DMI Project Manager, was also a licensed Oregon 

Monitor Well Constructor (OWRD license #10343). 

Model 5400 GeoProbe™ soil boring tools were advanced with a handheld Rotohammer 

on April 23, 1996. Two soil borings were advanced to a sufficient depth to collect 

Focused Soil and Groundwater Investigation 
Project No.: 00357--0195 -5-

De Minimis Inc. 
May 7, 1996 



groundwater samples (See Focused Soil and Groundwater Investigation, City of Portland 

Parks and Recreation, Undeveloped Property and Appendix A, Figure 2 for soil 

sampling locations and Appendix B for the soil boring logs). Groundwater was 

encountered in both of the soil borings. Soil borings PR-7 and PR-8 were located 

downgradient from the former USTs and approximately 41 feet and 71 feet, respectively, 

to the north of Soil Boring PR-6. The soil borings were approximately 10 feet or less 

from the Willamette River. 

The following sampling procedure was utilized to obtain each discrete soil sample. A 

soil sample probe was attached to 1.0-inch outside diameter (O.D.), alloy steel drive rods 

and was advanced with a Rotohammer. The soil sample probe and drive rods were 

decontaminated prior to obtaining each sample by steamcleaning and thoroughly washing 

with a solution of tap water and Alconox (a laboratory-grade detergent) and rinsing with 

clean, tap water. Soil samples were collected from the borings by advancing the 2-foot 

long soil sample probe to the desired sampling depth and sampling with a 1.5-inch 

outside diameter (O.D.), nickel-plated steel, soil sample probe. Soil samples were 

collected from a 1.125-inch inside diameter (l.D.), Tenite plastic tube fitted inside the soil 

sample probe. 

DMI personnel, wearing clean, surgical-type, latex gloves, collected the soil samples into 

4-ounce, pre-cleaned glass sample jars fitted with Teflon ™-lined lids. The sample jars 

were supplied by National Environmental Testing (NET), In.c., located in Portland, 

Oregon. The soil samples were obtained from the barrel of the soil probe and were 

rapidly transferred into the sample bottles with minimal headspace, thus minimizing the 

loss of volatile organic compounds. The sample containers were sealed, labeled, and 

stored on ice in a cooler until shipped to NET, an off-site, independent laboratory, via 

chain of custody for analyses. Chain of custody documentation and analytical results are 

presented in Appendix C, Laboratory Analytical Results and Chain Of Custody. 

3.3 Subsurface Soil Observations 

Soil sample PR7-5 was collected from 3 to 5 feet bgs. Soil sample PR8-9 was collected 

from 7 to 9 feet bgs. Soil samples obtained from the borings consisted of medium brown 

and medium gray, fine grain sands with micaceous silts (Complete soil descriptions are 

Focused Soil and Groundwater Investigation 
Project No.: 00357-0195 -6-

De Minim.is Inc. 
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included in Appendix B, Subsurface Soil Boring Logs). No visual or olfactory evidence 

of petroleum hydrocarbon contamination was observed in the soil samples. 

3.4 Groundwater Sampling and Observations 

Groundwater samples were collected from soil borings PR-7 and PR-8 for laboratory 

analyses. Clean, dedicated polyethylene tubing was inserted through the GeoProbe™ 

rods and the groundwater was pumped from with1n a 4-foot, 0.004-inch slotted, stainless 

steel screened interval. A stainless steel ball valve was attached to the end of the 

polyethylene tubing and the groundwater sample was obtained by inertia pumping. 

DMI personnel, wearing clean, surgical-type, latex gloves, collected one groundwater 

sample from each well. The groundwater sample was rapidly transferred into three 

sterile, 40-milliliter (ml) septum, glass volatile organic analysis (VOA) bottles with 

hydrochloric acid (HCl) preservative and into one 1-liter amber glass samplf bottle. The 

sample bottles were supplied by NET. The groundwater samples were carefully 

transferred into the sample bottles with no headspace, thus minimizing the loss of volatile 

organic compounds. The sample containers were sealed, labeled, and stored on ice in a 

cooler until shipped to NET via strict chain of custody for laboratory analyses. Chain of 

custody documentation and analytical results are presented in AJlpendix C, Laboratory 

Analytical Results and Chain Of Custody. 

The groundwater samples were clear and colorless and contained light brown suspended 

silt. No visual or olfactory evidence of contamination was observed in the groundwater 

samples. 

3.5 Soil Boring Abandonment 

Immediately after obtaining the soil and groundwater samples, each boring was backfilled 

to the surface with #8 granular bentonite and hydrated, as per Oregon Water Resources 

Department specifications . 

Focused Soil and Groundwater Investigation 
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4.0 Laboratory Analyses 

4.1 Laboratory Analytical Methods 

Two soil samples and two groundwater samples were submitted via chain of custody to 

National Environmental Testing (NET), Inc., located in Portland, Oregon. Soil and 

groundwater samples were obtained utilizing Oregon DEQ- and EPA-approved methods. 

See Appendix C, Laboratory Analytical Results and Chain Of Custody for complete 

laboratory analytical results and documentation. 

Since no visual or olfactory evidence of contamination was observed in soil samples 

PR7-5 or PR8-9, these samples were archived at NET, as per discussions with Mr. Rick 

Silverman, Oregon Department of Environmental Quality (DEQ). 

Groundwater samples were analyzed for benzene, toluene, ethylbenzene, and total 

xylenes (BTEX) per EPA Method 8020 and for polynuclear aromatic hydrocarbons 

(P AHs) per EPA Method 8270M. 

Focused Soil and Groundwater Investigation 
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1.2 Groundwater Analytical Results 

Benzene, Toluene, Ethylbenzene, and Total Xylenes (BTEX) 

Toluene was the only BTEX compound detected above the test method detection limits in 

groundwater samples PRW-7 and PRW-8 (See Table 1 for groundwater BTEX analytical 

results). 

TABLE 1 

Groundwater Sample Analytical Results 
Benzene, Toluene, Ethylbenzene, and Total Xylenes (BTEX) 

(per EPA Method 8020) 

April 23, 1996 

Groundwater 
Sample Number Benzene Toluene Ethyl benzene Total Xylenes 

PRW-7 ND 1.1 ND 
PRW-8 ND 1.4 ND 

Laboratorv Blank ND ND ND 

Detection Limit 0.5 0.5 0.5 

Oregon DEQ Basic 5 1,000 700 
Numeric Groundwater 

Cleanup Level 

Results reported in µg/L (micrograms per liter) or ppb (parts per billion). 
ND =Not Detected at or above test method detection limits. 
See Appendix C for complete laboratory analytical results and documentation. 

Focused Soil and Groundwater Investigation 
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Polynuclear Aromatic Hydrocarbons (PAHs) 
' 

Acenaphthylene, fluoranthene, pyrene, benzo (b) fluoranthene, benzo (a) pyrene, indeno 

(1,2,3-cd) pyrene, and benzo (g,h,i) perylene were detected in groundwater sample PRW-

7 (See Table 2 for groundwater PAH analytical results). No other PAHs were detected at 

or above the test method detection limits in groundwater samples PRW-7 or PRW-8. 

TABLE2 

Groundwater Sample Analytical Results 
Polynuclear Aromatic Hydrocarbons (PAHs) 

(per EPA Method 8270M) 

April 23, 1996 

P AHs Compound Groundwater Sample Number Detection 

PRW-7 PRW-8 
Nanhthalene ND ND 
Acenanhthvlene 0.20 ND 
Acenanhthene ND ND 
Fluorene ND ND 
Phenanthrene ND ND 
Anthracene ND ND 
Fluoranthene 0.12 ND 
Pvrene 0.16 ND 
Benzo (a) anthracene ND ND 
Chrvsene ND ND 
Benzo (b) fluoranthene 0.14 ND 
Benzo (k) fluoranthene ND ND 
Benzo (a) nvrene 0.15 ND 
Dibenzo (a,h) anthracene ND ND 
Benzo (o-,h,i) oervlene 0.33 ND 
Indeno ( 1,2,3-cd) ovrene 0.18 ND 

Results reported in µg/L (micrograms per liter) or ppb (parts per billion). 
ND= Not Detected at or above test method detection limits. 

Limit 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.1 

-- =No Oregon DEQ Numeric Groundwater Cleanup Level reported for this compound. 
See Appendix C for complete laboratory analytical results and documentation. 

Focused Soil and Groundwater Investigation 
Project No.: 00357-0195 -10-

Oregon DEQ Basic 
Numeric 

Groundwater 
Cleanup Level 

28 
--

420 
280 
--

2,100 
280 
210 
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4.3 Quality Assurance/Quality Control and Analytical Data Review 

Standard Quality Assurance/Quality Control (QA/QC) procedures performed by NET 

included sample holding times, continuing calibration verification, laboratory control 

standards, laboratory method blanks, laboratory matrix spikes and matrix spike 

duplicates, and surrogates. 

One of the surrogate recoveries for groundwater sample PRW-8, EPA Method 8270M 

for 2~fluorobiphenyl, was slightly below the control limit. However, the other surrogate 

recoveries for this sample and groundwater sample PRW-7 were within the control limits. 

There were no other significant variations from the laboratory protocols that would 

invalidate the analytical data. Based on the QA/QC report, the analytical results are in 

conformance with the QA/QC data quality goals and DMI accepts the analytical results. 

4.4 Oregon DEQ Groundwater Cleanup Standards and Analytical Results 

The Oregon DEQ basic numeric groundwater cleanup levels for BTEX (as per OAR 340-

122-242) for petroleum UST contaminated sites are: 5 ppb benzene; 1,000 ppb toluene; 

700 ppb ethylbenzene; and 10,000 ppb total xylenes. None of the groundwater samples 

exceeded the Oregon DEQ basic numeric groundwater cleanup levels for BTEX. 

The Oregon DEQ basic numeric groundwater cleanup levels for polynuclear aromatic 

hydrocarbons (P AHs) are listed in Table 3. None of the groundwater samples exceeded 

the Oregon DEQ basic numeric groundwater cleanup level for the detected P AHs. 
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5.0 Summary and Conclusions 

Based on field observations made by DMI. and laboratory analytical data, the following 

summary and conclusions are presented: 

• Soil and groundwater samples were o btain_ed from two subsurface soil borings 

on April 23, 1996. No visual or olfactory evidence of petroleum hydrocarbon 

contamination was observed during the field activities. Since no 

contamination was observed, the soil samples were archived at the laboratory, 

as per discussions with Oregon DEQ personnel. 

• Laboratory groundwater analyses detected concentrations of toluene, 

acenaphthylene, fluoranthene, pyrene, benzo (b) fluoranthene, benzo (a) 

pyrene, indeno (1,2,3-cd) pyrene, and benzo (g,h,i) perylene. However, none 

of the analytes exceeded Oregon DEQ basic numeric groundwater cleanup 

levels. 

• Based on the analytical results from this investigation and the Focused Soil and 

Groundwater Investigation conducted in December 1995, it appears that the 

northern extent of the. dissolved phase of the contaminant plume has been 

delineated per Oregon DEQ requirements, within the constraints of the 

sampling plan. 

Focused Soil and Groundwater Investigation 
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6.0 Recommendations 

De Minimis Inc. Environmental Management presents the following recommendations 

for further environmental investigation of the subject property: 

• The Client should develop and submit a Corrective Action Plan (CAP), as per 

OAR 340-122-250, for responding to and remediating petroleum contaminated 

soils and groundwater. A CAP must include not only a site-specific cleanup plan, 

but also a discussion of the alternative deanup methods which were considered 

and rejected. The CAP will also contain sufficient hydrogeological, toxicological, 

and environmental data to support the adequacy of the proposed plan. 

• Further groundwater investigations and cleanup should proceed under OAR 340-

122-242, which may require the installation and monitoring of groundwater wells. 

• The Client should retain a copy of this Focused Soil and Groundwater 

Investigation for a minimum of ten years past the sale date of the subject property. 

This assessment was conducted expressly for Staff Jennin.gs, Inc., the Client. The use of 

the information provided in this report with respect to the disposition of said property is 

the sole responsibility of the above-named entities and/or their designees. 
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If you have any questions or require further clarification regarding the information in this 

report, please feel free to contact DMI at your convenience. Thank you for allowing DMI 

to serve your environmental needs and to present this information. 

Respectfully submitted, 

De Minirnis Inc. Environmental Management 

Dale L. Haar 
Project Manager 

Focused Soil and Groundwater Investigation 
Project No.: 00357-0195 -14-

Rick I. Johnson 
President 
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7.0 Limitations 

The data presented in this report was collected, analyzed, and interpreted following the 

standards of care, skill, and diligence ordinarily provided by a professional in the 

performance of similar services as of the time the services were performed. 

The observations, interpretations, and recommendations presented in this report are based 

on the assumption that the conditions do not vary from those found during the course of 

the investigation at the project site. If any variations are encountered during any further 

investigations for this site, De Minimis Inc. (DMI) Environmental Management should be 

notified so that supplemental interpretations can be made. The observations and 

interpretations of this report are intended only for the subject site and the sampling 

conditions described. The observations and interpretations of this report must not be 

extended to adjacent areas. 

Information has been gathered during this assessment from third party and agency 

sources. De Minimis Inc. has reported this information as supplied to them by these third 

parties and agencies and accepts no liability as to its accuracy. 

The findings of this report are valid for the dates and under the conditions of the 

sampling, observations, and testing. However, changes in the conditions of the subject 

property, neighboring properties, or changes in applicable standards can occur with 

broadening of knowledge. Accordingly, the observations and findings presented in this 

report may be invalidated by changes outside of our control. 

DMI does not offer any legal opinion, representation, or interpretation of environmental 

laws, rules, regulations, or policies of federal, state, or local governmental agencies. 
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9.0 Glossary of Abbreviations 

bgs 

BTEX 

DEQ 

DMI 

EPA 

GTE 

I.D. 

µg/L 

mg/Kg 

MSL 

ND 

NET 

OAR 

O.D. 

PAH 

ppb 

ppm 

QAJQC 
TL 

uses 
USDA 

USGS 

UST 

VOA 

·voe 

Focused Soil and Groundwater Investigation 
Project No.: 00357-0195 

below ground surface 

benzene, toluene, ethylbenzene, and total xylenes 

Oregon Department of Environmental Quality 

De Minirnis Inc. Environmental Management 

U.S. Environmental Protection Agency 

Geo-Tech Explorations, Inc. 

inside diameter 

microgram per liter 

milligram per kilogram 

Mean Sea Level 

not detected 

National Environmental Testing, Inc. 

Oregon Administrative Rules 

outside diameter 

polynuclear aromatic hydrocarbon 

parts per billion 

parts per million 

Quality Assurance/Quality Control 

tax lot 

Unified Soil Classification System 

United States Department of Agriculture 

United States Geological Survey 

underground storage tank 

volatile organic analysis 

volatile organic compounds 
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DRILLING LOG De Minimis Inc. Environmental Management I Sheet: 1of1 I PR-7 

1. Project Name: Tax Lot 9, Undeveloped Property 9. Size of Probe: 1.5-inch O.D. probe 

City of Portland, Parks and Recreation 
1-----=L.::~===..::.::=::..======-~ 10. Relative Datum Elevation: NIA 
2. Location: 8100 Block of S.W. Macadam Avenue 

Portland, OR 97219 11. Manufacturer's Designation of Probe: GeoProbe Model 5400 

3. Drilling Company: Geo-Tech Explorations, Inc. 1-__ _::__.::._.....:._ _____ _:_ ___ .c_ __ -" 12. Depth to Groundwater: NIA 

4. Boring Number: PR·7 Start Card No.: NIA 
1--------------------113. Date Started: 4123196 Date Completed: 4123196 

5. GeoProbe Operator: Thomas C. Wilson/OWRD #10347 
>----------------------i14. Well Casing Elevation: NIA 

6. Direction of Boring >------':::._-------------------1 
_x_ Vertical Inclined _____ Deg. from vert. 15. Project Manager/OWRD License: _Rale_ L. Haar/#10343 

7. Thickness of Overburden: Topsoil 
>-----------------------" 16. Project Manager Signature: 

8. Total Depth of Boring: 8.0 feet 

Time Depth 
(feet) 

-
-
-1013 
-

5-

-
-
-
-

10-

-
-
-
-

15-

-
-
-

Sample 
Number/ 
Location 

PR7-5 -
_v_·_~ 

Material Classification 
and Description 

Mottled, medium brown and 
medium gray, fine grain sand 
with micaceous silt (wet) 

*Groundwater measured. at5.0 
feet bgs at the time of drilling oo 
4123196. Groundwater sample 
PRW· 7 was clear and colorless 
with light brown suspended silt. 
No visual or olfactory evidence of 
contamination was observed. 

USCS PID SPT Soil Boring 
(ppm) (Blows/6") Construction 

SM NIA NIA 

Remarks 

No visual or olfactory 
evidence of contamination. 

Soil boring filled with #8 
bentonite chips to the 
surface and hydrated. 

LEGEND 

~ '"'""'" 
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DRILLING LOG I De Minirnis Inc. Environmental Management I Sheet: 1of1 PR-8 

1. Project Name: Tax Lot 9, Undeveloped Property 9. Size of Probe: 1.5-inch O.D. probe 

City of Portland, Parks and Recreation 
r------~----~-----------110. Relative Datum Elevation: NIA 
2. Location: 8100 Block of S.W. Macadam Avenue 

Portland, OR 97219 11. Manufacturer's Designation of Probe: GeoProbe Model 5400 

3. Drilling Company: Geo-Tech Explorations, Inc. 
r----------------------112. Depth to Groundwater: NIA 

4. Boring Number: PR-8 Start Card No.: NIA 
J----------------------113. Date Started: 4123196 Date Completed: 4123196 

5. GeoProbe Operator: Thomas C. Wilson/OWRD #10347 
r----------------------114. Well Casing Elevation: NIA 

6. Direction of Boring f------"---------------------l 
.x_ Vertical fuclined _____ Deg. from vert. 15. Project ManagerlOWRD License: J:>ale L. Haarl#10343 

7. Thickness of Overburden: Topsoil IJJ /I//£ 
r-----------------------116. Project Manager Signature: //"' ---~---l 

8. Total Depth of Boring: 12.0 feet 

Time 

1059 

Depth 
(feet) 

-
-
-
-

5-

-

Sample 
Number/ 
Location 

Material ClassifiCation 
and Description 

- PR8·9 - Medium brown, fine grain sand 
- 1- _ 'Sl. "'_ with micaceous silt (wet) 

-
10-

-
-
-
-

-
-
-

-

*Groundwater measured at 8.2 
feet bgs at the time of drilling on 
412.3196. Groundwater sample 
PRW-8 was clear and colorless 
with light brown suspended silt. 
No visual or olfactory evidence of 
contamination was observed. 

uses PID SPT Soil Boring 
(ppm) (Blows/6") Construction 

SM NIA NIA 

.. . . . 

Remarks 

No visual or olfactory 
evidence of contamination. 

Soil boring filled with #8 
bentonite chips to the 
surface and hydrited. 

LEGEND 
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STATE OF OREGON 
GEOTECHNICAL HOLE REPORT 

(as r"t.quired by OAR 690-240-035) . ,· :' : __ :·:;·-'. 

. ·.. o.· · .. :.< i:.~:o/ ·: .. : .. 
. •. 

(1) OWNER/PROJECT: Hole Number f\'..- I (9) LOCATION OF HOLE by legal description: 
.\ .. Name C::r:-<y of' 

... 
i:. '-'~.\:. ·..; s County f:V'V· L -r- Latitude Lorigit~de 'f"!"'·.~·\{ 1:::-. D 

Address l ! zc-. L, C----' ~\.!::.. TownshiP. I ~ or lf::Range I . ·: c (iD:,r W. WM.' 

City B·-,("1.- ""'NC; oK Section-· '2 2.... - . -Sf. S"-
.. . ·-.~:.;·::.- .. ,; 

State ZiE 1/4 114 
(2) TYPE OF WORK 

. ... . 
Tax Lot Lot Block SubdivisiOn 

QNew 0 Deepening OAiteration (repair/recondition) [p.bandonment Street Address of Well (or nearest add.fess) <rii 2 l/r 5'-,J 
. . ~:... - . 

~ . 
o---.r:Y- 2 ~- ;r-1..:, 

(3) CONSTRUCTION: 1---01'\"(. l.::-, ""-' 1~. -
QRotary Air 0HandAuger 0 Hollow Stem Auger ,--:-

Map with locatlon·ldentlfled must be attache.d.-_ 
QRotary Mud 0Cab1eTool ~sh Probe QOther .. 
( 4) TYPE OF HOLE: (10) .STATIC WATERLEVEL: - . . 

Q'uncased Temporary D Cased Permanent 
,,-

ft. below Jarid surf ate. Date l/.z;;-9c,. .. 
·:8 Uncased Permanent D Slope Stabilit)' QOther Artesian pressure '. _. <- lb. per square inch. Date 

.· .. 

.f! USE OF HOLE: :::.r:\ ( -.,.. ( .... '0:::S:f-f:.' 5 Az"'af (11) SUBSURFACE LOG: 
~::;'..-.. Ground Elevation .· 

. 
. 

Material Descrintion . ·From To SWL· 

-(6) BORE HOLE CONSTRUCTION: c .?'T-o(_ ....... '- 0 B ~ . ~ 
Fial Construction approval D Yes [¥l'o Depth of Completed Hole __Q__ft. 

.. t 
·:r: '· 

HOLE SEAL 

Diameter From To Material From 8 Sacks or pounds 

" ·c ,., ;;-.c,.r\ ?(. ;.< I .-. 0 .. 

I . 

q.c :o;-9c, . 

Date ~ompleted (('-? 3· 7<-Date Started 

Backfill placed from __Q__ ft. to R ft Material Bl"J..7' (12) ABANDONMENT LOG: 
Ftlter Pack placed from ft. to ft ·Size of pack 
.. Material Descrintion From To Sacks or Pounds ... 

(7) CASING/SCREEN: pf-, ['.,{A..'\ 0 .>-: .zce.<:, 
Diameter From To Gauge Steel Plastic Welded Threaded . 

. 

0 0 0 0 -~ing· 

~-. 0 0 0 0 ;::-
0 0 0 0 "' c· •. 
0 0 0 0 

I I' 

) 
·.::-

creen: <./ '-' v s 

Slot size 

)_ WELL TEST. 
Pump QBailer 

Permeability 

Conductivity 

emperatuie of water :;--; 
Was water analysis done? 0Yes 

y whom? B 

D epth of strata analyzed. From 

Remarks: 

er 0 0 0 
0 0 0 0 

OAir 0 Flowing Artesian 

Yield GPM 
PH 

rR Depth artesian flow found __ . _ft 

QNo 

ft to ft 

Date started {/-2 3-"lr.,. Date Completed '(. . "' G--?3- .I 

Professional Certification c 

(to be signed by a licensed water supply or monitoring well constructor, or registered 
geologist or civil engineer). 

I accept responsibility for the construction, alteration, or abandonment work 
performed on during the construction dates reported above. All work performed 
during this time is in compliance with Oregon geotechnical hole construction 
standards. This report is true to the best of my knowledge and belief. 

j License or Registration Number 1c3C// 

- ";t~.,.,,d. ( '1_.-.J ~----· Date 5- 7.c;c, Signed 

Affiliation C.-Fc -It=("µ 

THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK 

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR THlRD COPY-CUSTOMER 
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STATE OF OREGON 
GEOTECHNICAL HOLE REPORT 

(as required by OAR 690·240-035) 

i) OWNER/PROJECT: Hole Number fY-9 
N 

A 

c 

rune c :;i::i:,,, r 
"'t: ?at\ I ;;::::)~!(.,. ~;'2[b~ 

ddress II?'-~ ~LJ s~ 

;f)(Tl {·' "'-- (" 1 State.~{_ 
. 

j~· Zi~ 

2) TYPE OF WORK 

IJNew 0 Deepening D Alteration (repair/recondition) L'}Abandonment 

3) CONSTRUCTION: 

0Rotary Air 0HandAuger .0Hollow Stem Auger 

0Ro.tary Mud 0CableTool ['J,J'ush !Tobe 00ther 
4) TYPE OF HOLE: 

CJ:Uncas~ Temporary 0 Cased Permanent 

..::1 Uncased Permanent 0 Slope Stability. 00ther 
[5.) USE OF HOLE: 5c:n:- ~ ± /.i l 1L-"-t.-£( c,e:,~df:., 
!'; '· 

.. 
(9) LOCATION OF HOLE by legal description: 
County b'I.::~ L \ Latitude Longitude 

TownshiP. I N or iS_~ange I <E)or W. WM. 

Section 7 :<:., <.'5' 1/4 y 1/4 

Tax Lot Lot Block Subdi\'i.sion 

Street Address of Well (or nearest address) kz 'f.o. 2_L-../ t0.~r Pb'C.1~, 
~.)6,1? {: c. ,.,.... ,..,: ' 

Map with location identified must be attached 

(10) STATIC WATER LEVEL: 
~~ I ) "'\ . Z ft. below land surface. Date t./- ('3cCf(, 

Artesian pressure lb. per square inch. Date 

(11) SUBSURFACE LOG: 

Ground Elevation 

Material Descrintion From To SWL 
(6) BORE HOLE CONSTRUCTION: ...-~ ( )r', . ' ,; . I ( i;;:_· _,-:, I 

,_pecial Constructi~n approval D Yes ~o Depth of Completed Hole _______.l.L ft. 

,,.,,,\, 

I 

, ... 

I 

' 

. 
$:.'· 
. 

. 

Diameter 
. I /I 

·. I 

HOLE 
From 

c) 

. 

SEAL 
To Material From 
/(. 6r: IV". 0 

... 

. ackfill placed from ~ ft. to __lL ft 

ilter Pack ptiiced rn;m ft to ft 

.. - . 
7) CASING/SCREE_N: . 

Diameter From To G_auge Sree! 

ing· D 
,_ D. 
~; .. D 

creen: I " e D 
! /) QI 

D 
lot size 

j . WELL TES'.!: 

!Tunp 0Bailer OAir 
enneability Yield 

onductivity PH 

To Sacks or pounds 

.'( Lll€5 

Material Qf',v:::s:: 
Size of pack 

Plamo Welded Tu=doo 

D D D 
D D D 
D D D 
D D D 
D D D 
D D D 

0 Flo Wing Anesi an 

GPM 

emperature of water T< 

w 
B 

D 

~z_ WC Depth artesian flow found ___ ft 

as water analysis done? 0Yes 0No 
y whom? 

epth of strata analyzed. From ft; to ft. 
Remarks: 

Date Started 11-?>,·"J<- Date Completed l(, 7 5· 7c. 
. 

(12) ABANDONMENT LOG: 

Material Descriotion From To Sacks or PoundS 

"1-1 tJ Bt "-" 0 (( '-!( 8<. 
. 

. 

. 

Date started '-/-2 c;-7_C. Date Completed (/ (-;:.(?(,.. 

Professional Certification 
(to be signed by a licensed water supply or monitoring well constructor,- or registered 
geologist or civil engineer). 

I accept responsibility for the construction, alteration, or abandonment work 
performed on during the construction-dates reported above. All work performed 
during this time is in compliance with Oregon geotechnical hole construction 
st.andards. This report is true to the best of my knowledge and belief. 

.t License or Registration Number 103cr1 

l 
Signed ·, . .?'-n·~-C WJ Date ')· 7- 9<,, 

Affiliation ·~+'c - --c i=-r 1-i 

THIS REPOR_T MUST BE SUBMITIED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OFC?MPLETION OF WORK 

ORJGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR THIRD COPY-CUSTOMER 



Dale Haar 
De Minimis, Inc. 
34 NW 1st Ave., Suite 
Portland, OR 97209 

Project: SJM 
Location: SJM 

101 

Portland Division 
17 400 SW Upper Boones Fer'ry Rd. 
Suite #260 
Portland, OR 97224 

Tel: (503) 624-5449 
Fax: (503) 639-6889 

Date: 04/29/1996 
NET Account No. 
NET Job Number: 

8200 
96.01125 

Sample analysis in support of the project referenced above has 
been completed and results are presented on the following pages. 
Should you have questions regarding procedures or results, please 
feel welcome to contact Client Services. 

Sample Matrix Date Date 

Number Sample Description Type Taken Received 

62698 PR7-5 - HOLD SOIL 04/23/1996 04/23/1996 

62699 PRS-9 - HOLD SOIL 04/23/1996 04/23/1996 

62700 PRW-7 Water 04/23/1996 04/23/1996 

62701 PRW-8 Water 04/23/1996 04/23/1996 

Marty rench 
NET, INC. Division Manager 
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ANALYTICAL REPORT 

Dale Haar 
De Minimis, Inc. 
34 NW 1st Ave., Suite 101 
Portland, OR 97209 

Project Name: 
Date Received: 

SJM 
04/23/1996 

Sample Number 

62700 

Sample Description 

PRW-7 

PARAMETERS 

BTEX (W) 

Dilution Factor 

Benzene 

Toluene 
Ethyl Benzene 

Xylenes, total 

PAH BY GC/MS SIM PREP 

PAR BY GC/MS SIM (W) 
Dilution Factor 

Naphthalene 
Acen.:i.pthylene 
Acenaphthene 

Fluorene 
Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b}fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno(l,2,3-cdlpyrene 

Dibenzo(a,hlanthracene 

Benzo(g,h,i)perylene 

8020 

8020 

8020 

8020 

6020 

8270M 

8270M 

8270M 

8270M 

8270M 

8270M 

8270M 

8270M 

8270M 

8270M 

8270M 

8270M 

B270M 

8270M 

8270M 

8270M 

8270M 

Sample Number 
62701 

Sample Description 

PRW-8 

PARAMETERS 

BTEX (W) 

Dilution Factor 8020 

1 

ND 

1.1 

ND 

ND 

l 

ND 

0.20 

ND 

ND 

ND 

ND 

0.12 

0.16 

ND 

ND 

0.14 

ND 

0.15 

0.18 

ND 

0.33 

l 

REPORT LIMIT 

0.5 

0.5 

0.5 

0.5 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

REPORT LIMIT 

04/29/1996 
Job No. 96.01125 

Page: 2 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

DATE ANALYZED 

04/24/1996 

04/24/1996 

04/24/1996 

04/24/1996 

04/24/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/2°6/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/26/19:16 

DATE ANALYZED 

04/24/1996 

j A sample result of ND indicates the parameter was Not Detected at the reporting limit. 

1 



ANALYTICAL REPORT 

Dale Haar 04/29/1996 
De Minimis, Inc. Job No. 96.01125 
34 NW 1st Ave., Suite 101 
Portland, OR 97209 

Project Name: 
Date Received: 

SJM 
04/23/1996 

Sample Number 

62701 

Sample Description 

PRW-8 

PARAMETERS METHODS 

Benzene 8020 

Toluene 8020 

Ethyl Benzene 8020 

Xylenes, total 8020 

PAH BY GC/MS SIM PREP 

PAH BY GC/MS SIM {W) 

Dilution Factor 8270M 

Naphthalene 8270M 

Acenapthylene 8270M 

Acenaphthene 8270M 

Fluorene 8270M 

Phenanthrene 8270M 

Anthracene 8270M 

Fluoranthene 8270M 

Pyrene 8270M 

Benzo(a)anthracene 8270M 

Chrysene 827DM 

Benzo(b}fluoranthene 8270M 
Benzo(k)fluoranthene 8270M 
Benzo(a)p:yrene 8270M 
Indeno(l,2,3-cd)pyrene 8270M 
Dibenzo(a,h)anthracene 8270M 
Benzo(g,h,i)perylene 8270M 

RESULTS 

ND 

1. 4 

ND 

ND 

1 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Page: 3 

REPORT LIMIT UNITS DATE ANALYZED 

0.5 ug/L 04/24/1996 

0.5 ug/L 04/24/1996 

0.5 ug/L 04/24/1996 

0.5 ug/L 04/24/1996 

04/26/1996 

04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1956 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

A sample result of ND indicates the parameter was Not Detected at the reporting limit. 

FLAG 
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SURROGATE REPORT 

Dale Haar 
De Minimis, Inc. 
34 NW 1st Ave., Suite 101 
Portland, OR 97209 

Project Name: SJM 
Date Received: 04/23/1996 

SURROGATES METHODS ~ 

Sample Number Sample Description 

62700 PRW-7 

aaa-TFT (Surr.) 8020 94 

Nitrobenzene-dS (Surr.) 8270M 74 

2-Fluorobiphenyl {Surr.) 82'70M 70 

Terphenyl-dl4 (Surr.) 8270M 55 

Sample Number Sample Description 

62701 PRW-8 

aaa-TFT (Surr.) 8020 99 

Nitrobenzene-dS (Surr.) 8270M 38 

2-Fluorobiphenyl {Surr.) 8270M 41 

Terphenyl-dl4 (Surr.) 8270M 60 

' • 
• 
• 

• 
• 
• 
• 

04/29/1996 
Job No.: 96.01125 

Page: 4 

DATE ANALYZED P'LAG 

04/24/1996 

04/26/1996 

04/26/1996 

04/26/1996 

04/24./1996 

04/26/1996 

04/26/1996 SR 

04/26/1996 



OUALITY CONTROL REPORT 
CONTINUING CALIBRATION VERJFICATION 

De Minimis, Inc. 
34 NW 1st Ave., Suite 101 
Portland, OR 97209 

Contact: 
Project: 

Analyte 

BTEX {W) 

Benzene 

Toluene 

P.AH BY GC/MS 

Naphthalene 

Acenapthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 
Fluoranthene 

Pyrene 

Dale Haar 
SJM 

SIM {WI 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno(l,2,3-cd)pyrene 

Dibenzo(a,h)anthracene 

Benz_o {g,h, il perylene 

CCV 

T=e 

Concentration 

20,0 

20.0 

1. 0 

1. 0 

1. 0 

1.0 

1. 0 

1. 0 

1. 0 

1. 0 

1. 0 

1. 0 

1. 0 

1. 0 

1. 0 

1. 0 

1. 0 

1.0 

CCV - Continuing Calibration Verification 

Date: 04/29/1996 

NET Job Number: 96.01125 

Concentration Percent Date 

Found Recovery Analyzed 

18.8 94. 0 04/24/1996 

19.6 98.0 04/24/1996 

0.99 99.0 04/26/1996 

0.88 88.0 04/26/1996 

1. 0 100.0 04/26/1996 

1. 0 100.0 04/26/1996 

1.1 110.0 04/26/1996 

1.1 110.0 04/26/1996 

1.1 110.0 04/26/1996 

1.0 100.0 04/26/1996 

1. 0 100.0 04/26/1996 

1.1 110,0 04/26/1996 

0.74 74 .o 04/26/1996 

0.73 73.0 04/26/1996 

0.73 73.0 04/26/1996 

0.75 75.0 04/26/1996 

0.72 72.0 04/26/1996 

0.78 78.0 04/26/1996 

Note: Recovery limits for 8240, 8260, 8270, 8010, 8020, 624, 625 .specified in method. 

Gasoline, Diesel, 418.1, 418.lM limits 80-120\. Metals recovery limits 80-120%. 
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QUALITY CONTROL REPORT 
LAl30RATORYCONTROLSTANDARD 

De Minimis, Inc. 
34 NW 1st Ave., Suite 101 
Portland, OR 97209 

Contact: 
Project: 

Analyte 

BTEX (WI 

Benzene 

Toluene 

BTEX (W) 

Benzene 

Toluene 

PAR BY GC/MS 

Naphthalene 

Acenapthylene 

Acenaphthene 

Fluorene 

. Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Dale Haar 
SJM 

SIM (W) 

Ben~o(a)anthracene 
Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno(l,2,3-cd)pyrene 

Dibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

PAH BY GC/MS SIM (W) 

Naphthalene 

Acenapthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

LCS 

True 

Concentration 

12. 7 

38.4 

12.7 

38.4 

l. 0 

1.0 

l. 0 

l. 0 

1.0 

l. 0 

l. 0 

l. 0 

1.0 

l. 0 

l. 0 

l. 0 

1.0 

l. 0 

l. 0 

l. 0 

l. 0 

l. 0 

l. 0 

1.0 

l.'O 

l. 0 

LCS - Laboratory Control Standard 

Date: 04/29/1996 

NET Job Number: 96.01125 

Concentration LCS Date 

Found • Recovery Analyzed 

13.4 105.5 04/24/1996 

41.2 107.3 04/24/1996 

11.7 92.1 04/24/1996 

36.9 96.1 04/24/1996 

a.so so.a 04/16/1996 

0.79 79.0 04/16/1996 

0. 74 74.0 04/16/1996 

0.77 77.0 04/16/1996 

0. 77 77.0 04/16/1996 

0.72 72.0 04/16/1996 

0,76 76.0 04/16/1996 

0.82 82.0 04/16/1996 

0.79 79.0 04/16/1996 

0.77 77.0 04/16/1996 

0.74 74.0 04/16/1996 

0.76 76.0 04/16/1996 

0.74 74.0 04/16/1996 

0.70 70,0 04/16/1996 

0.73 73.0 04/16/1996 

0.72 72.0 04/16/1996 

0.73 73.0 04/16/1996 

0.77 77.0 04/16/1996 

0.71 71.0 04/16/1996 

0.75 75.0 04/16/1996 

0.74 74.0 04/16/1996 

0.70 70,0 04/16/1996 

Note: Recovery limits for fuels 80-120%. 8010, 8020, 8240, 8260, 8270, 624, 625 specified in method. 

Recovery limits for metals analyses 80-120%. 418.1 limits are 90-140%. 



OUALITY CONTROL REPORT 
LABORATORY CONTROL STANDARD 

De Minimis, Inc. 
34 NW 1st Ave., Suite 101 
Portland, OR 97209 

Contact: 
Project: 

Analyte 

Fluoranthene 

Pyrene 

Dale Haar 
SJM 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno(l,2,3-cdlpyrene 

Dibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

LCS 

True 

Concentration 

1. 0 

1. 0 

l. 0 

1.0 

1. 0 

1. 0 

1. 0 

1.0 

1. 0 

1. 0 

LCS - Laboratory Control Standard 

Date: 04/29/1996 

NET Job Number: 96.01125 

Concentration LCS Date 

Found ' Recovery Analyzed 

0.73 73.0 04/16/1996 

0.79 79.0 04/16/1996 

0.77 77.0 04/16/1996 

0.77 77.0 04/16/1996 

0.72 72.0 04/16/1996 

0.75 75.0 04/16/1996 

0.72 72.0 04/16/1996 

0,70 70.0 04/16/1996 

0.73 73.0 04/16/1996 

0.72 72. 0 04/16/1996 

Note: Recovery limits for fuels 80-120%, 8010, 8020, 8240, 8260, 8270, 624, 625 specified in method. 

Recovery limits for metals analyses 80-120%. 418.l limits are 90-140%. 
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OUALITY CONTROL REPORT · 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

De Minirnis, Inc. 
34 NW 1st Ave., Suite 101 
Portland, OR 97209 

Contact: 
Project: 

Dale Haar 
SJM 

Matrix 

Spike Sample Spike 

Date: 04/29/1996 

Job Number: 96.01125 

Percent MSD 

MSD 

Spike Percent MS/MSD 

Analyte Result Result Amount Units Recovery Result Amount Units Recovery RPD 

BTEX (W) 

Benzene 1215 ND 1270 ug/L 95.7 1282 1270 ug/L 100.9 5.2 

Toluene 3759 ND 3840 ug/L 97.9 3824 3840 ug/L 99.6 1.7 

NOTE: Matrix Spike Samples may not be samples from this job. 

MS ~ Matrix Spike 

MSD ~ Matrix Spike Duplicate 

RPD - Relative Percent Difference 
dil.= Diluted Dut 



QUALITY CONTROL REPORT 
BLANKS 

De Minimis, Inc. 
34 NW 1st Ave., Suite 101 
Portland, OR 97209 

Contact: 
Project: 
Location: 

Analyte 

BTEX (W) 

Dilution Factor 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes, total 

aaa-TFT (Surr.) 

Dale Haar 
SJM 
SJM 

PAH BY GC/MS SIM (W} 

Naphthalene 

Acenapthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fl~oranthene 

Benzo(a)pyrene 

Indeno(l,2,3-cd)pyrene 

Dibenzo(a,h}anthracene 

Benzo(g,h,i)perylene 

Nitrobenzene-dS (Surr.) 
2-Fluorobiphenyl {Surr.) 

Advisory Control Limits for Blanks: 

Blank 

Analysis 

1 

ND 

ND 

ND 

ND 

97 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

52 

68 

Date: 04/29/1996 

NET Job Number: 96.01125 

Date 

MDL Units Analyzed 

04/24/1996 

0.5 ug/L 04/24/1996 

0.5 ug/L 04/24/1996 

0.5 ug/L 04/24/1996 

0,5 ug/L 04/24/1996 

' 04/24/19516 

0,1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0 .1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0 .1 ug/L 04/16/1996 

0,1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

0.1 ug/L 04/16/1996 

' 04/16/1996 

' 04/16/1996 

Metals/Wet Chemistry/ Conventionals/GC - all compounds should be less than the Reporting Limit. 

GC/MS - Semi-Volatiles - all compounds should be less than the Reporting Limit except for phthalates which should 

be less than 5 times the reporting limit. 
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QUALITY CONTROL REPORT 
BLANKS 

De Minimis, Inc. 
34 NW 1st Ave., Suite 101 
Portland, OR 97209 

Contact: 
Project: 
Location: 

Analyte 

Dale Haar 
SJM 
SJM 

Terphenyl-d14 {Surr.) 

PAH BY GC/MS SIM (W) 

Naphthalene 

Acenapthylene 

Acenapht.hene 

Fluorene 
Phenanthrene 

Anthracene 

Fluoranthene 
Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Benzo{a)pyrene 

Indeno(l,2,3-cd)pyrene 

Dibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

Nitrobenzene-dS {Surr.) 

2-Fluorobiphenyl (Surr.J 
Terphenyl-d14 (Surr.) 

Blank 

Analysis 

95 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

61 

69 

85 

Date: 04/29/1996 

NET Job Number: 96.01125 

Date 

MDL Units Analyzed 

• 04/16/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 Ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

0.1 ug/L 04/26/1996 

• 04/26/1996 

• 04/26/1996 

• 04/26/1996 

j Advisory Control Limits for Blanks: 

Metals/Wet Chemistry/ Conventionals/GC - all compounds should be less than the Reporting Limit. 

GC/MS - Semi-Volatiles - all compounds should be less than the Reporting Limit except for phthalates which should 

I be less than 5 times the reporting limit. 

J 



A This sample does not have a typical gasoline pattern. 

Bl This sample does not have a typical diesel pattern. 

B The blank exhibited a positive result greater than the reporting limit for this compound. 

C The sample appears to contain a lighter hydrocarbon than gasoline. 

D The sample appears to extend to a heavier hydrocarbon range than gasoline. 

E The sample appears to extend to a lighter hydrocarbon range than diesel. 

F The sample appears to extend to a heavier hydrocarbon range than diesel. 

G The positive result for gasoline is due to single component comtamination. 

H The gasoline elution pattern for the sample is not typical. 

I The oil pattern for this sample is not typical. 

J The result for this compound is an estimated concentration. 

L The LCS. recovery exce·eded control limits. See the LCS page of this report. 

M MS and/or MSD percent recovery exceeds control limits. 

MR The MS/MSD RPD is greater than 20%. The sample was re-extracted and re-analyzed with similar results. This is due 

to a matrix interference, likely a non-homogeneity of the sample. 

P A post digestion spike was analyzed, and recoveries are within control limits. 

Q Detection limits elevated due to sample matrix. 

R The duplicate RPD was greater than 20%. The sample was re-extracted and re-analyzed with similar results. This 

indicates a matrix interference in the sample, likely a non-homogeneity of the sample. 

SR Surrogate recovery outside control limits. See the surrogate page of the report. 

W The d~plicate RPD was greater than 20%. Due to insufficient sample, re-analysis was not possible. 

X Sample was analyzed outside recommended holding times. 

Y The result for this parameter was greater than the TCLP regulatory limit. 

Z The pattern seen for the parameter being analyzed is not typical. 
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I ~ 1131 i ~~z;l~~~~ENTAL 
'1 .. 81-W,.•-•lll-ll@ TESTING, INC. 

i.ii.;...:..J "-i::tt ift:~ --6 L-' ' 

REPORT TO: o..._ ! ~ l ti - "'°'f'. 

INVOICE TO: L)~ 

_...... -
PROJECT NAME/LOCATION_,,.,,.,_,,_-_,, _______________ _ 

P.0.NO. 

DJ« L. fl,,__.,_, { {)L-HJ 
SAMPLED BY 

(PRINT NAME) 

(PRINT NAME) 

PROJECT NUMBER 

ijjOJECT MANAGER Oo..l (2 L. If~ ... ..,-Hz:/{ 
SIGNATURE 

SIGNATURE 

~ 
c;:::i 
('... 

#and Type of I~ 
Conlamers ><.. 00 

l 1 ~ a: \.l1. 

ANALYSES 

DATE I TIME SAMPLE ID/DESCRIPTION ~ ~ ~ O 5 oz~ g ~ l-1 :i:-
t,;c. a: o I Ill..- N!-\Q.<t-
::i C!J 0 z ."-< :r: 0 ~ 

J 

11-ZJ-% I f o 13 f'~l-S S' lX 
ID51\ fl~ 'E -'\ s []: 1 
l/o3/ Op_vJ-J wl'/ l&l:XlX 

'11' I JI Ll n fLw-B w I)\ 3 I 1.::.-j' I 1XlJ\ 

CONDITION OF SAMPLE: BOTTLES INTACT?~/ NO COG SEALS PRESENT AND INTAC~S) NO t)(A. 
FIELD FILTERED? YES~ VOLATILES FREE OF HEADSPACE~/ NO 

SAMPLE REMAINDER DISPOSAL: RETURN SAMPLE REMAINDER TO CLIENT VIA /):;(! r ;ft__ 
, "/ IREQUESTNETTODISPOSEOFALLSAMPLEREMAINDERS . 

RE/\j:Jt/1-- I 
DATE I TIME ....-! RECEIVED BY: 

\frH-?6 I ?W I 
I RELINQUISHED BYo 

METHOD OF SHIPMENT REMARKS: 

NET QUOTE NO. 

To assist us in selecting the proper method 

ls lhis work being conducled ror regulatory ~ 
compliance monilocing? Yes __ No __ 

ls this work being conducted for regulaiory ~ 
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State of Oregon 

Department of Environmental Quality 

To: 

From: 

Environmental Quality Commission 

Langdon Marsh, Director~~, 

Memorandum 

Date: March 4, 1999 

Subject: Agenda Item H, Petition fo1'R~lemaking to Regulate Recreational 2-Stroke 
"~ 

Marine Engines, EQC Meeting: March 19, 1999 

Background 
The petitioner is requesting that the Department amend its rules to: 
1) phase out the use of existing 2-stroke marine engines in environmentally sensitive 
waterways and sources of drinking water within a few years and to comprise less than 5 % of 
all engines in marine engines within 10 years; and 
2) create fairness in new engine emission control standards between automobiles and 
recreational marine craft within 20 years. 

The petitioner cites studies that show over 4 million gallons of unburned gasoline and oil are 
discharged in State waters per year. Over 540,000 gallons of this amount are discharged on 
the lower Willamette River. 

Authority of the Commission with Respect to the Issue 
Under ORS 183.390, an interested person may petition an agency to adopt or amend a rule. 
The rules governing submission, consideration and disposition of the petition are set forth in 
the Attorney General's Uniform Rule 137-001-0070. Oral presentations by other affected 
parties are within the Commission's discretion. 

Alternatives and Evaluation 
The Commission must either deny the petition in writing or initiate rulemaking within 30 days 
of submission. If the Commission decides not to adopt the rule exactly as proposed, it may 
nonetheless grant the petition and begin rulemaking. 

Conclusions 
The Department shares the petitioner's concerns over the potential for 2-stroke marine engines 
to pollute both air and water resources. Although the petition requests that rules be drafted 
under the Department's authority under its water statutes, these engines also contribute 
significantly to air pollution. 

In 1996 EPA finalized national requirements for marine engine manufacturers which require 
increasingly stringent emission requirements. The phase in of these requirements occurs until 
the year 2006. At that time VOC emissions from new engines will be reduced by 75 percent. 



Memo To: Environmental Quality Commission 
Agenda Item H, Petition for Rulemaking to Regulate Recreational 2-Stroke Marine Engines, 
EQC Meeting: March 19, 1999 Page 2 

The petitioner is concerned that this phase out will occur too slowly due to the life span of the 
current 2-stroke engines. Furthermore, while the new fuel injected 2-stroke engines required 
under the regulations would reduce the emissions by 7 5 3, current 4-stroke engines emit 95 3 
less. 

Under the Clean Air Act, states have the option of adopting the more stringent California rules 
regarding marine engines. The California regulations would require manufacturers to meet 
EPA's 2006 limits in 2001. A further reduction of 203 must occur prior to 2004 and a final 
reduction of 65 3 from the 2006 limit by the year 2008. It is unclear at this time whether these 
requirements will cause the disappearance of 2-stroke engines. 

The petitioner has requested the Department to adopt regulations under its water pollution 
statutory authority. In particular they have requested that either the Department should be able 
to prohibit 2-stroke engines under ORS 468B.305 or at least, require a permit under ORS 
468B.050. 

The Department does not believe that it can, under the current regulatory scheme, require a 
permit for marine outboard motors. Under the NPDES program, a vessel or other floating 
craft is considered a point source, but any effluent from a 'properly functioning engine' is 
excluded from the permit requirement. Under the Department's regulations, a WPCF permit 
could not be required since these permits only apply to discharges which are not to navigable 
waters of the State. 

ORS 468B.305 prohibits the entrance of oil into the waters of the state from 'floating craft of 
any kind.' To apply this provision to recreational marine engines, the Department would need 
to develop rules that outline what civil penalty would be appropriate for this type of violation. 
If the Department decided to do this, it would provide a 'grandfathering in' clause for those 2-
stroke engines that have already been purchased. 

The Department would prefer, if possible, to limit the use of 2-stroke engines on a geographic 
basis based on the sensitivity of the resource. This could be based on air quality concerns such 
as a maintenance area or water quality concerns such as a listing on the 303d list or a resident 
species is listed under the Endangered Species Act. Collaboration with the Oregon State 
Marine Board, Environmental Protection Agency and Oregon Department of Fish and Wildlife 
would be necessary before the Department can fully determine what approach is appropriate or 
possible. 

Department Recommendation 
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It is recommended that the Commission deny the petition at this point in time. At the 
Commission's request, the Department's Pollution Prevention staff will conduct discussions 
with other affected agencies including the Oregon State Marine Board, Environmental 
Protection Agency and Oregon Department of Fish and Wildlife along with concerned citizens, 
to determine what can be done regarding this problem. 

Attachments 

Petition from Dan Pence, dated February 20, 1999 

Report Prepared By: Susan M. Greco 
Phone: (503) 229-5213 



S1 .. ,;;-:' ; Orc·oon 
Departrnsrn ,·;f :::rH1,c:-r·; 1·ts! ()~,a1:1y 

Feb.20, 1999 
To: Oregon Environmental Quality Commission 
C!O Susan Greco )FFICE DIRECTOR 
DEQ rules coordinator 

"Oregon law prohibits discharging pollution into Oregon waters without a DEQ permit" 

From: Dan Pence, 
SCOW, Skippers for Clean Oregon Waters 

Dear Commissioners, 

We, the undersigned, request that the Oregon Environmental Quality Commission review 
DEQ' s Administrative Rules to determine if it is appropriate to regulate recreational 2-stroke 
marine engines under existing Oregon statutes prohibiting air and water pollution. This letter 
will attempt to describe the environmental impact of 2-stroke engines and the need for the State 
of Oregon to adopt strong goals to minimize this impact. 

Each year in the State of Oregon, 75 % of the nearly 4 million annuaJ boating "Activity 
days" employ 2-stroke engines and consume an average of 6.5 gallons of gasoline per day(State 
Marine Board). With a 2-stroke fuel discharge rate of25 %(US EPA), this calculates out to 
4.758.820 gallons of unburned gasoline and oil discharged into Oregon State waters per 
year(l996 survey). Or one and a half gallons of fuel dumped, per boat, per day of boating. 
Similar calculations for the Lower Willamette River show that every year over 540,000 gallons 
of unburned gasoline and oil is emitted by 2-stroke marine engines. 

• 

• 

• 

• 

Consider the following: 

A 100 horsepower 2-cycle outboard motor emits 27 times more hydrocarbon pollutants 
compared to a similar size 4-stroke outboard motor. Both types are currently available. 
(Source; Bluewater Network) 

A personal-water-craft operated for seven hours equals the smog-forming emissions of 
100.000 miles of a 1998 passenger car. (Calif Air Resources Board) 

2-stroke engines bum gasoline very inefficiently. As much as 30% of the gasoline is 
discharged unburned into the environment. (Calif Air Resources Board) 

2-stroke marine engines are being banned or phased out all over the world because of 
their high emissions of hydrocarbons, oxides of nitrogen, MTBE and other pollutants. 
(see: European Commission: Bodensee regulations, Caliiornia State Bill AB 2439, and 
San Juan County, WA) 



• 2-stroke engine emission studies show increased levels of mortality, cancer and 
mutations in salmon at levels below 1 ppm. Some compounds in gasoline may also 
bio-accumulate leading to higher concentrations of these toxins in birds and fish than 
found in the water. (Compilation of studies on file) 

The lower Willamette and Columbia River ecosystems have Superfund Sites, CSO's, 
dams, loss of wetlands, urban run-off, farm run-off, and other stress factors. These areas also 
have the highest recreational boating activity in the State. 

DEQ has an obligation to address this issue. In an era when virtually all sectors and 
activities in Oregon are making significant commitments to restoring the health of Oregon's air 
and water, often at great expense, dumping gasoline into the river should be illegal even when 
"laundered" through a 2-cycle engine. 

The Oregon Revised Statutes compiled below should have applied to private boats 
discharging unburned gasoline and oil into Oregon waters when they were adopted back in 1972. 
Why weren't rules written then? Because back in the early l970's boat emissions were a minor 
problem. Reality has changed: 

• Total boat use in Oregon increased by 300% between 1972 and 1995 
• A typical 2-stroke engines in the mid 1970's was 50 horsepower, today they average over 

100 horsepower. 
• The largest 2-stroke outboard in 1972 was; 120 horsepower, in 1999; 300 horsepower. 
• Personal watercraft didn't exist in 1972. 
• We didn't have the technology or the infrastructure(like unleaded fuel which allow 

catalytic convertors to operate) in 1972 to make ultra-clean burning marine engines. 
• Since 1972 our society has demanded the clean-up of the most obvious sources of 

pollution with great success, leaving the remaining unregulated sources to comprise an 
ever larger share of overall emissions. 

The US EPA has just begun an extremely weak 25 year phase-out of typical 2-stroke 
engines in favor of new fuel injected 2-strokes. These new engines are required to emit less than 
25 % of current levels, which sounds significant, except that right now 4-stroke boat engines 
have emit 5 %, and autos have less than 5 tenths ()(a percent the pollution of current 2-strokes. 

The EPA's plan also fails to address the economic burden on consumers of cleaner 
burning engines; typical 2-strokes will remain on sale for 6 more years at lower cost than the 
new fuel injected 2-strokes, and the much more efficient 4-stroke engines will remain even more 
expensive than either 2-stroke option. Additionally, because of the rugged simplicity of the 
older 2-stroke design, boaters will have a strong economic incentive to keep using the older 
inefficient 2-stroke engines for many decades before they begin to wear out. 

SCOW is proposing that the DEQ and it's Commission create rules that educate and 
encourage people to switch to cleaner burning marine engines and to require tougher emission 
standards for new marine engines sold in Oregon. 



The goals of these new rules should be two-fold: 

1. To phase out the use of existing 2-stroke engines in environmentally sensitive 
waterways and sources of drinking water within a few years, and to comprise less than 5 % of all 
engines on Oregon registered boats within 10 years. 

2. To create fairness in new engine emission control standards between automobiles and 
recreational boats within 20 years. The technology that has lowered auto emissions 100 fold over 
the past 30 years can and should be applied to boat engines. 

We ask that the DEQ work with us and other concerned Oregonians to write and 
implement rules to apply existing statutes to 2-stroke marine engines on recreational boats. 
SCOW has many suggestions for achieving the these goals and we look forward to working with 
the DEQ, the Commission and the Legislative Rules Committee. 

Dan Pence, scow /Jn 
pence@lpacifier.com ~~ 
7505 SE 36th Ave. 
Portland OR 97202 
(503)774-4207 

Peter Wilcox, SCOW 11? fa_ ~ () 
2243 NE 20th Ave fL- r~ ~ 
Portland, OR 97212 

relevant 1997 Oregon Revised Statutes 

relevant definitions; "Oil''. to include gasoline, diesel, etc.; "Ship", to include boat,. . .jloating 
craft of any kind ... 

468B.305 Entry of oil into waters of state prohibited; exceptions. (1) It shall be unlawful/or oil 
to enter the waters of the state from any ship or any.fixed or mobile facility or installation 
located offehore or onshore, whether publicly or privately operated, regardless qf the cause qf 
the entry or the fault qf the person having control over the oil, or regardless of whether the entry 
is the result of intentional or negligent conduct, accident or other cause. Such enfly constitutes 
pollution qf the waters of the state. 

ORS 468B.050 When permit required. (1) Except as provided in ORS 468B.053 or 
468B.2 l 5, without.first obtaining a permit.from the Director of the Department of 
Environmental Quality, which permit shall specifj; applicable effluent limitations, no person 
shall: 

(a) Discharge any wastes into the waters qf the state from any industrial or commercial 
establishment or activity or any disposal system. 



OAR 340-4 J-(basin)(2)(i): The creation of tastes or odors or toxic or other conditions 
that are deleterious to fish or other aquatic life or affect the potability of drinking water or the 
palatability offish or shel(fish shall not be ailowed 

[Note] A rule which could apply to 2-stroke engines is Oregon Administrative Rules 
340-041-0442 section 2, leiter p (A) which reads in part; toxic substances shall not be introduced 
above natural background levels ... which may be harmful, ... accumulate in sediment, ... 
bioaccumulate in aquatic life, etc. But this rule seems to hinge on the surface water standards in 
"Table 20". But, the surface water criteria in Table 20 are incredibly weak standards for 
hydrocarbon compounds* and contain no standards for Total Petroleum Hydrocarbon(TPH) 
content( which can be measured in the field). This table needs to be updated in light of recent 
fish studies and endangered species protection. 

* Example, fresh chronic criteria for Trichloroethylene( designated a "Priority pollutant" and 
"Carcinogen" in the table) is 21,900 mg/liter. To achieve this level in a large river would require 
a sample taken at the site of a recent tanker truck spill, according to a rep. for an oil test 
instrument company. Studies of salmon fry in laboratory testes have found increased fish 
mortality at levels below 1 mg/liter( Connell and Miller 1984). 
DP 



2-Stroke Engines Pollute 2-much! 

Total Gasoline and oil released per year in 
Oregon by 2-Stroke boat engines calculation: 

(total number of "activity days") X (percentage 
of boats with 2-Strokes) X (avg. gallons of fuel 
used per day) X (percent of fuel released by 2-
Strokes into the environment) 

(3,904,673 days) X (0.75) X (6.5 gallons) X 
(.25) = 

4,758,820 gallons per year 

This calculation uses 1995 Marine Board data, but every year there are more 
and larger boats. If we don't do something to limit this source of pollution, 
this number could double in a few years. 
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Chart 8 

TWO-STROKE CYCLE THEORY 
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regon 
John A. Kitzhaber, NLD., Governor 

Department of Environmental Quality 
811 SW Sixth Avenue 

Portland, OR 97204-1390 
(503) 229-5696 

TDD (503) 229-6993 

Memorandum 

DATE: 
TO: 
FROM: 
RE: 

March 19, 1999 
Environmental Quality Commission 
Langdon Marsh 
Director's Report 

The New Carissa was the source of much activity within DEQ this month. As the State on Scene 
Coordinator for the incident, DEQ was responsible for working with the Coast Guard and the 
Responsible Party (a representative of the owners and insurers) to coordinate efforts for removal 
of the ship and cleanup activities related to the oil spill. Over 69 DEQ staff worked on the New 
Carissa-a total of 4,273 hours (18 staff worked on the incident when the ship ran aground again 
in Waldport-for a total of 513 additional hours). A summary of events is as follows: 

On the morning of February 4, 1999, a 639-foot bulk freighter, the New Carissa, ran aground on 
the beach of the North Spit near Coos Bay, Oregon. She was empty of cargo, but carried 
400,000 gallons of bunker fuel and diesel oil. A Unified Command representing the vessel and 
State and Federal agencies and interests was formed to handle the incident. 

A severe storm prevented salvage efforts and weakened the vessel enough that it began leaking 
oil into the surf on February 8. Cleanup crews worked to recover the oil, mostly in the form of tar 
balls, as it came ashore. The structural integrity of the ship continued to deteriorate to the point 
that she clearly could never be reftoated and was threatening to break up. To reduce the qua1,tity 
of oil that would imminently be released, the Unified Command decided to conduct a controlled 
burn onboard the vessel. On February 11, the second attempt successfully ignited the heavy 
bunker fuel and over 200,000 gallons of oil was burned over the next three days. 

The vessel was broken into two pieces by the energy of the sea during the burning, leaving the 
stern mired into the sand 300 yards out in the surf. More oil had spilled, and cleanup crews 
worked steadily on the beaches. Approximately 130,000 gallons of oil remained on the 440-foot 
bow section, which was found to be intact enough to ftoat. It was determined that the least 
environmental threat would be to remove the bow section from the beach and sink it off shore 
with the oil on board. After a delay in preparations for towing allowed a non-productive effort to 
pump the thick oil from the bow section to tanks on the beach, the tug began pulling on February 
26. After progressively better progress with each high-tide cycle, the bow section was finally free 
from the beach the night of March 1. 

The bow section and tug encountered a severe storm, and the tow cable broke at about 5:00 PM 
on March 2, about 50 miles west of Coos Bay. The New Carissa was driven northwest by the 
storm, and was again beached about 7:30 AM March 3 near Waldport, Oregon. A limited amount 
of oil was released, with a response from cleanup crews along the Lincoln County shoreline. 

The bow section was still viable structurally, and disposal at sea was still the preferred 
environmental option. At 3:16 AM on March 8, the bow section was again free of the sand and 
headed out to sea. Finally, at 3:52 PM on March 11 the New Carissa was sunk by the Navy in 
over 10,000 feet of water, 282.5 nautical miles offshore. Only a small release of oil occurred 
during sinking, as confirmed by a heavy sheen but no recoverable oil observed during an 
overflight the next morning. 

OEQ-1 



Limited amounts of tarballs are still being cleaned up, and the final inspection of some beaches 
has begun. The impacts to wildlife and habitat are being pursued, both in immediate monitoring 
and rehabilitation efforts, and through long-term studies under the Natural Resource Damage 
Assessment and Restoration process. 

Through a unified effort, wise decisions, and the cooperation of nature, over 80 percent of the oil 
that had threatened the shorelines of Oregon was successfully destroyed or isolated at sea. The 
impacts from the released oil are significant, but much more limited than was threatened when 
the New Carissa first came ashore 

Ross Island Update: The recapping of the breached area was completed during the last week of 
February. This is the area previously used by the Port of Portland for the disposal of 
contaminated sediment, mined by Ross Island Sand and Gravel (RISG) last spring. Discussions 
regarding additional sampling and maintenance of the cap, pursuant to an Order on Consent, are 
ongoing. During the first week in March Ross Island Sand and Gravel was issued a 90 day 
"Special Conditions For Material Removal Permit" by the Division of State Lands. This permit 

allows RISG to continue their mining operations. On March 4th DEQ received the Draft "Site 
Investigation Work Plan for the Port of Portland Dredged Material Disposal, Ross Island 
Facility ... " This work plan is currently under preliminary review. In addition, DEQ has received a 
proposal from RISG on how to integrate the Port's investigation with the other site investigation 
tasks RISG will be required to complete. Discussions on how to move this work forward in a 
timely, logical and efficient manner are under way. However, if RISG and the Port can't achieve 
agreement on how to jointly implement a thorough and credible investigation, by the end of 
March, it's likely that DEQ will implement an investigation on its own. 

DEQ Hosts Annual Spring Pacific NW P2 Roundtable in Portland March 9-11 1999. DEQ 
hosted this year's spring P2 Roundtable for EPA Region10 partners who are interested in 
pollution prevention. The roundtable has been expanded to include providers of pollution 
prevention assistance, compliance assistance and industrial technical assistance (such as energy 
conservation). 

McCormick & Baxter Update After three significant delays, the State of Oregon has signed a 
contract for Phase I soil cleanup at the McCormick & Baxter Creosoting Co. Superfund Site. The 
state's contractor, Wilder Construction Company, began work at the site, in late February. The 
work is expected to be completed by April 30, 1999. 

Phase I soil cleanup includes demolition of all remaining above-ground structures, except for the 
former shop building, and excavation and off-site disposal of approximately 27,000 cubic yards of 
the most highly contaminated surface and near surface soil at the site. The former shop building 
will not be demolished at this time, since it is currently being used to house one of two 
groundwater treatment systems at the site. 

Phase II soil cleanup, which will be completed as soon as possible, but no later than two years 
after the completion of Phase I, will consist of capping the entire 43-acre site with two-feet of 
clean soil. The site will be graded and seeded with native grasses. 

20 distinct areas at the site are slated for soil excavation, during the Phase I cleanup. The 
excavations will vary in depth from a minimum of one foot to a maximum of four feet, depending 
upon the nature of the contamination in each area. The excavations will be expanded laterally, 
until contaminant concentrations in the excavation sidewalls are reduced to the "action levels" 
described in the Record of Decision (ROD) for the site. The ROD is the document signed by the 
U.S. Environmental Protection Agency (EPA) and the Oregon Department of Environmental 
Quality (DEQ), which formally documents the cleanup decisions for this site. Once these 
concentrations are attained, as determined by soil sampling, the excavations will be filled with 



clean soil. These disturbed areas will be restored to existing grade and seeded with grass, as a 
temporary measure, prior to the implementation of Phase II cleanup. 

Virtually all of the contaminated soil and wood debris that is characterized as "hazardous" under 
EPA's and DEQ's rules, will be removed from the site by rail car. Only non-hazardous building 
demolition, salvageable material such as steel railroad track, and a small amount of potentially 
hazardous soil located under the rail spur (which cannot be excavated until the track is removed) 
will be transported from the site by truck. Clean soil for filling the soil excavations will be 
delivered to the site by barge. 

A second DEQ contractor, Ecology & Environment, Inc., (E&E) will be on-site full-time, to provide 
continuous oversight of the cleanup work. Among other things, E&E will conduct air quality 
monitoring, to assure that hazardous dust and fumes do not threaten nearby residences. In 
addition, E&E will conduct the soil sampling described above, to ensure that the cleanup work 
attains the goals set forth in the ROD. 

Wilder Construction Co. will work Monday through Friday. In accordance with the contract, work 
can commence no earlier than 7:00 AM and must be completed no later than 7:00 PM. DEQ may 
authorize work on Saturday, to begin no earlier than 8:00 AM, if necessary to maintain the project 
schedule. The contract expressly prohibits any work on Sunday. 

DEQ will conduct an informal public meeting in early March, once cleanup activities are 
underway. The purpose of the meeting will be to provide an opportunity for site neighbors and 
other interested parties to ask questions and express any concerns they may have about the 
cleanup work. 

EPA Completes Cleanup of MLK Warehouse EPA's Superfund Response Team and 
contractors have completed cleanup of a North Portland warehouse after three months of intense 
effort. What began as a police response to a domestic dispute in October, 1988, escalated into a 
Portland Fire Bureau-Hazmat Team response due to a variety of hazardous chemicals and 
storage conditions; the Fire Bureau referred the site to DEQ. After a site inspection by Paul and 
Rebecca Christiansen of the NWR, EPA's highly capable team was invited to conduct the 
cleanup. 

The warehouse was loaded with over 10,000 containers of chemicals, many unknown. Dust in 
the warehouse had high levels of cyanide, lead, and mercury. Ultimately, the EPA team disposed 
of over 6, ODO containers of hazardous waste, 1,280 cubic yards of contaminated debris and 80 
cubic yards of contaminated soil. The building was blasted with compressed air and some 
contaminated residue remains; however, the building no longer poses a threat to the community. 

The cleanup process was extremely dangerous, as shock sensitive, explosive, corrosive, and 
highly toxic chemicals were extricated by hand from unstable debris piles. The EPA, contractor 
(Ecology and Environment, CET Environmental), and U.S. Coast Guard personnel who 
performed the cleanup were obviously highly trained and courageous. 

The investigation concerning how the chemicals accumulated is still ongoing. Meanwhile, EPA 
has filed a lien on the property for their cleanup costs, which are currently estimated at $1.1 
million. Occupancy of the building is still prohibited by the City of Portland due to building code 
violations. 



Retiring ... 

Mike Eagan - WMC, 8 years 
Larry Miller - NWR, 9 years 
Jo Brooks - Public Affairs, 14 years 
Marilyn Lindsay WR, 18 years 
Mary Heath - WR, 19 years 
Howard Harris - AQ, 20 years 
Tom Lucas - HQ, 22 years 
Dick Warkentin - Lab, 22 years 
Larry Lemkau - ER, 25 years 
Jim Vilendre - NWR, 31 years 

Sequent Upgrade and Y2K Testing The Business Systems Development section is working 
with the Information Technology section and others around DEQ preparing to replace the main 
Sequent computer and upgrade the software that run on it. Some of the application software that 
we use now is obsolete, and some is not certified to work correctly .for the year 2000. 

Before putting new software into production, we will test our business applications to ensure they 
function properly. In addition, we will test them in a simulated post-2000 environment. We will 
ask one or more of each application's primary users to participate in testing. 
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Environmental Quality Commission 
Minutes of the Two Hundred and Seventy-Fifth Meeting 

March 19, 1999 
Regular Meeting 

On January 29, 1999, the Environmental Quality Commission met for their regular meeting at DEQ headquarters, 811 
SW Sixth Avenue, Portland, Oregon 97204. The following Environmental Quality Commission members were 
present: 

Carol Whipple, Chair 
Melinda Eden, Vice Chair 
Linda McMahan, Member 
Tony Van Vliet, Member 

Mark Reeve, Member 

Also present were Larry Knudsen, Larry Edelman, and Michael Huston, Assistant Attorneys General, Oregon 
Department of Justice (DOJ); Langdon Marsh, Director, Department of Environmental Quality (DEQ); and other staff 
from DEQ. 

Note: The Staff reports presented at this meeting, which contain the Department's recommendations, are on file in the 
Office of the Director, 811 SW Sixth Avenue, Portland, Oregon 97204. Written material submitted at this meeting is 
made a part of the record and is on file at the above address. These written materials are incorporated in the minutes 
of the meeting by reference. 

Chair Whipple called the meeting to order at 8:40 a.m. 

B. Approval of Tax Credits 
Maggie Vandehey, Tax Credit Coordinator, presented this item. 

Applications for Approval 
5145 - Dean McKay Farms, Inc. and 5146 - Mark McKay Farms, Inc. 
Commissioner Reeve Eden asked why the facility address for Dean McKay Farms, Inc. (#5145) and Mark McKay 
Farms, Inc. (#5146) were identical. Staff clarified that the McKay brothers each inherited equal halves of their father's 
farm and the address is the farm office address. The two tractors claimed on the respective applications are not one 
and the same. 

5041 - HMT Technology Corporation 
The Commission asked if the subtraction of HMT's ductwork from the eligible facility cost was consistent with the 
subtraction of Hyundai Semiconductor America, lnc.'s ductwork in December 1998. Staff stated the treatment of the 
HMT ductwork was consistent with the treatment of the Hyundai ductwork. The reviewer clarified that Hyundai claimed 
a greater portion of the ductwork as part of the pollution control system within their installation than HMT claimed. 

Underground Storage Tank Reviews 
The Commission asked how the reduced percentage for underground storage tanks (UST) was determined 
exemplifying application #5131. Staff explained the reduction in the percentage allocable to pollution control was 
determined factoring the 100% allocable components; the difference in the cost of the corrosion protected tank and 
oiping system and an equivalent bare steel system as a percent of the protected system; and ninety percent of the cost 
Jf the tank-gauge system. Staff agreed to present this reduction in percentage in a manner similar to the field burning 
reviews in the future. 



5053 - Wellons, Inc. 
Questions regarding Wellons' ability to assume that their facility is principal purpose because they are meeting the 
requirements of Willamette Industries' ACDP were addressed. There are numerous examples to support this pr ·~n 

and the food processing industry was referenced. The Commission asked what components were claimed as p. Jf 
the air pollution control facility. Commissioner Van Vliet cautioned staff to carefully consider the inclusion of the multi
cone collector, and the conveyors and augers as this could expand the tax credit. Staff recommended postponing the 
approval of application #5053 until staff could modify the report and address the Commission's concerns. 

Commissioner Van Vliet made a motion to approve the tax credit applications presented in Attachment B of Agenda 
Item Band its Addendum with the exception of application #5053 (Wellons, Inc.). Commissioner McMahan seconded 
the motion and it carried with five "yes" votes. 

Application for Denial 
Staff explained Freres Lumber Co., Inc., understood the basis of the denial of tax credit application #5119 and they did 
not indicate that they wished to address the Commission. Commissioner Reeve made a motion to deny the tax credit 
application presented in Attachment C of Agenda Item B. Commissioner Eden seconded the motion and it carried with 
five "yes" votes. 

Commission Action by Ap!llication Number 
Commission Action 

App.No. Applicant Certified Cost Percentage Attachment Attachment C Addendum 
B 

4751 PGE $759,299 100% Approve 

4881 PGE $18,576 1 QQ0/o Approve 

5041 HMT Technology Corp. $1,072.469 100% Approve 

5042 HMT Technology Corp. $5,613,466 100°/o Approve 

5046 Thomas Joseph, Inc. $66, 700 NA Approve 

5053 Wellons, Inc. $294,745 100% Postponed 

5080 Morrow Co. Grain Growers $33,014 100% Approve 

5082 Morrow Co. Grain Growers $29,697 1 QQ0/o Approve 

5107 Russel! Oil Company $13,724 100% Approve 

5108 Russell Oil Company $5,300 100% Approve 

5113 United Disposal Service Inc. $42,213 100% Approve 

5117 Capitol Rec. & Disposal, Inc. $20,709 100% Approve 

5119 Freres Lumber Co., Inc. $27,962 100% Deny 

5120 United Disposal Service Inc. $8,814 100°/o Approve 

5122 McKern's Texaco Food Mart $92,423 94% Approve 

5131 Carter's Service Stations, Inc. $83,968 89% Approve 

5145 Dean McKay Farms, Inc. $136,817 75% Approve 

5146 Mark McKay Farms, Inc. $173,719 84% Approve 

EQC Monitoring Authority 
The EQC's Tax Credit Monitoring Authority was discussed. The Department of Justice indicated the Commission has 
the authority to provide some monitoring of certified facilities to determine if the facility is still operated in accordance 
with the terms of the certificate. In the simplest form an audit would consist of a letter requesting an affirmation that a 
certified facility is being operated in accordance with the conditions of certification. However, the tax credit program 
lacked resources to go into any greater detail. Director Marsh cautioned that any certificate audits could not be paid 
from general fund as that would impinge upon other Department programs. The Commission emphasized that any 
expense incurred performing a tax credit program audit function should be at the expense of tax credit beneficiaries. 
The Commission directed staff to develop a recommendation regarding an audit of certified facilities. 

Jim Roys, Budget Manager, gave a legislative update on the bills pertaining to pollution control tax credits. 
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C. Action Item: National Marine Fisheries Request for a Waiver for Total Dissolved Gas for 
Fish Passage on the Mainstem of the Columbia River 

Gene Foster, DEQ staff, Mark Schneider, National Marine Fisheries Service, and Margaret Filardo, the Fish Passage 
Center, presented this item. The National Marine Fisheries Service (NMFS) petitioned the Commission for a variance 
to the state's total dissolved gas standard to enable spill over McNary, John Day, The Dalles, and Bonneville Dams to 
assist juvenile outmigrating salmon and steelhead. The petition requested a waiver from the current total dissolved 
gas standard of 110% to 115% total dissolved gas as measured in the forebays of the dams and 120% in the tailraces 
of the dams. The waiver request was for the dates April 3, 1999, through August 31, 1999. 

The Commissioners indicated they would like to receive information on the U.S. Army Corps of Engineers (USAGE) 
Gas Abatement Program pinpointing the commitment from the USAGE to NMFS to address total dissolved gas issues 
and the timetables for achieving the identified milestones. A condition was added to the Order that required NMFS to 
provide a report by February 27, 2000, on the status of the Columbia River Gas Abatement Program, USAGE and 
NMFS commitments to the Gas Abatement Program, and the efforts to achieve the state water quality standard of 
110%. The past year's research on total dissolved gas and the effects on migrating juvenile salmon ids was also 
discussed. 

Commissioner Van Vliet made a motion to adopt the proposed fiRdings to support the waiver request with the 
conditions in appendix B. Commissioner Eden seconded the motion and it carried with five "yes" votes. 

D. Rule Adoption: LRAPA Stationary Source (ACDP) Fee Increases and Asbestos Rule 
Amendments 

Grecia Castro, operations Manager for Lane Regional Air Pollution Authority (LRAPA), and Dave Nordberg, DEQ staff, 
presented this item. · 

Commissioner Reeve noted that LRAPA's rules seem essentially the same as state rules and asked if there were ways 
in which LRAPA's rules were more stringent than the state measures. Grecia Castro indicated LRAPA's rules have a 
somewhat broader requirement for filing asbestos project notifications, and Dave Nordberg added that the regional 
authority mandates use of an asbestos removal "containment" in a circumstance where one is not specified under 
state provisions. The determination of any discrepancies between LRAPA and state provisions is done by staff who 
are experts in the area of the rules concerned, and are called to LRAPA's attention for correction as cited in the staff 
report attachments. 

Commissioner Van Vliet moved that LRAPA's revised permit fees as a revision to the Oregon Clean Air Act State 
Implementation Plan (OAR 340-020-0047) be approved and to approve the revisions to LRAPA's asbestos regulations 
as proposed. Commissioner Reeve seconded the motion and it carried with five "yes" votes. 

E. Rule Adoption: Amend OAR to Adopt New Land Disposal Restrictions (LOR) for Spent 
Hazardous Waste Potliner and Certain Federal Hazardous Waste Regulations 

Anne Price, Manager, Hazardous Waste Policy and Program Development Section, and Gary Calaba, DEQ Staff, 
presented this item. 

The rules are divided into three areas: new waste listings; conditional exclusions from regulations for certain wastes 
that are recycled; and changes to LOR requirements. 

Commissioner Van Vliet asked who would be affected by the new rules conditionally excluding wood preservers from 
some regulation if they recycle pesticide contaminated wastewater. Staff replied that only the facilities whose water
borne wood preservation processes and who reuse the pesticide contaminated wastewater for its pesticidal properties 
would be conditionally excluded from complying with some hazardous waste regulation of those wastewaters. 

The Department was asked how they will implement the new fertilizer standards. DEQ would work with the Oregon 
Department of Agriculture to implement the standards, and hazardous waste-derived fertilizer manufacturers would be 
responsible for ensuring that their fertilizer products meet Oregon standards. 

The Commission expressed concern that by applying Phase Ill LOR standards, instead of the originally proposed and 
more stringent Phase IV standards, to fertilizers made from K061 hazardous waste baghouse dust, DEQ may not be 
protective enough. When asked whether the Phase Ill standards could be referenced in the rule as interim standards, 
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staff replied that the Phase Ill standards for fertilizers made from K061 hazardous waste baghouse dust would not go 
into effect until March 31, 2000, in order to give the industry time to develop manufacturing technology to meet the 
standards and because EPA is currently working on standards. Department legal counsel suggested not stating that 
the Phase Ill standards are interim. The Department committed to returning to the Commission in the Spring o' 10 
to review the issue. 

Commissioner Eden made a motion to adopt the proposed rules. Commissioner Van Vliet seconded the motion and it 
carried with five "yes" votes. 

F-1. Action Item: Adoption of Order Clarifying Hazardous Waste Permit Decision for 
Umatilla Chemical Agent Disposal Facility 
At the January 29, 1999, EQC meeting, staff was directed to prepare a draft "Order Clarifying Permit Decision" related 
to the Umatilla Chemical Agent Disposal Facility. Larry Edelman, legal counsel, prepared the draft and presented it to 
the Commission. A motion was made by Commissioner Eden to adopt the Order without change. The motion was 
seconded by Commissioner Van Vliet and a role call vote was taken: Commissioner Eden-yes; Commissioner Van 
Vliet-yes; Commissioner McMahan-yes; Chair Whipple-yes; and Commissioner Reeve-abstained. The motion carried 
with four "yes" votes. 

Public Comment 
Frank Wann presented comment on heavy metals. 

F-2. Informational Item: Discussion of Future Opportunity for Update and. Comment on 
Development of Carbon Filter Technology 
Wayne Thomas, Umatilla Program Manager, and Sue Oliver, Senior Hazardous Waste Specialist, presented their 
recommendation for the content of an informational work session on the development of carbon filter technology. 
Proposed subjects for the work session included industrial applications of carbon filters, effectiveness, operational 
complexity, safety, and waste generation. The Commission concurred with the Department's approach, but asked that 
the work session focus specifically on the carbon filter system design that is being utilized at the Umatilla Chemical 
Agent Disposal Facility. It was agreed that the work session would be conducted during the Commission's Junr '99 
meeting to be held in Hermiston. 

A. Approval of Minutes 
The following correction was made to the January 29, 1999, minutes: on page 2, section D1, last paragraph, the first 
line should read, "Commissioner Van Vliet moved to approve the request with the addendum including the findings 
approved by staff." Commissioner Reeve moved the minutes be approved as corrected. Commissioner Van Vliet 
seconded the motion and it carried with five "yes" votes. 

H. Action Item: Petition for Rulemaking to Regulate Recreational 2-Stroke Marine Engines 
On February 24, 1999, the Department received a Petition for Rulemaking from Dan Pence and Peter Wilcox. The 
petition requested the Commission to commence rulemaking to: (1) phase out the use of existing 2-stroke marine 
engines in environmentally sensitive waterways and sources of drinking water within a few years and to comprise less 
than five percent of all engines in marine engines within 10 years; and (2) create fairness in new engine emission 
control standards between automobiles and recreational marine craft within 20 years. 

The petitioners presented information to the Commission on the environmental effects of using 2-stroke engines in 
waterways. They also present several possible regulatory schemes to begin the phase out of 2-stroke engines 
including requiring a fee when a boat owner gets a boat permit, the amount of which would be dependent on the 
engine size, or the prohibition of the use of the engines based on the CWA antidegradation policy. 

Commissioner Reeve made a motion to deny the petition. Commissioner Eden amended the motion to include "and 
direct the Department to conduct discussions with other agencies and the public to determine if anything can be done 
to reduce the use of 2-stroke engines on Oregon waters." Commissioner Reeve approved the amendment to his 
motion. Commissioner Eden seconded the motion with amendment and it carried with five "yes" votes. 
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G. Action Item: Appeal of Hearing Order Regarding Violation and Assessment of Civil 
Penalty in the Matter of Staff Jennings, Inc., Case No. UT-NWR-96-274A 

Staff Jennings, Inc., appealed from a hearing officer's Findings of Fact and Conclusions of Law, dated March 18, 1998. 
In that order, the hearing officer found that Staff Jennings violated ORS 468B.025 and OAR 340-122-242 and was 
liable for a civil penalty in the amount of $8,400. The hearing officer also found that Staff Jennings had failed to 
complete the investigation and cleanup of a petroleum release from an underground storage tank. No civil penalty was 
assessed by the Department for this violation. 

The Department was represented by Christopher Rich, Environmental Law Specialist and Michael Huston, Assistant 
Attorney General. Staff Jennings was represented by Christopher Reive of Bogle & Gates. 

Staff Jennings argued that the civil penalty assessment was improper for several reasons including that the statute of 
limitations had expired by the time the Department assessed the civil penalty, or that the Department assessed the 
civil penalty for the wrong violation. In essence Staff Jennings argued that the pollution was caused in 1988 when the 
underground storage tanks leaked. The Department should ·have assessed the civil penalty for the failure to complete 
the investigation and cleanup of a petroleum release from an underground storage tank. The Department argued that 
the contamination in itself along with the failure to prevent the ongoing contamination are "causing pollution" in terms 
of the statute. 

A motion was made by Commissioner Eden to uphold the hearing officer's findings of fact and conclusions of law by 
finding the contamination was a continuing violation of ORS 468B.025. It was seconded by Commissioner McMahan 
and a role call vote was taken: Commissioner McMahan-yes; Commissioner Van Vliet-yes; Commissioner Reeve-no; 
Commissioner Eden-yes; and Chair Whipple-yes. The motion carried with four "yes" votes. The Commissioner 
directed legal counsel to draft the order to be signed by Chair Whipple. 

I. Commissioners' Reports 
There were no Commissioners' reports. 

J. Director's Report 
The New Carissa was the source of much activity within DEQ during the months of February and March. As the State 
On-Scene Coordinator for the incident, DEQ was responsible for working with the Coast Guard and the Responsible 
Party (a representative of the owners and insurers) to coordinate efforts for removal of the ship and cleanup activities 
related to the oil spill. Over 69 DEQ staff worked on the New Carissa for a total of 4,273 hours (18 staff worked on the 
incident when the ship ran aground again in Waldport for a total of 513 additional hours). Through a unified effort, wise 
decisions, and the cooperation of nature, over 80 percent of the oil that had threatened the shorelines of Oregon was 
successfully destroyed or isolated at sea. The impacts from the released oil are significant, but much more limited 
than was threatened when the New Carissa first came ashore 

Ross Island Update: The recapping of the breached area was completed during the last week of February. This is the 
area previously used by the Port of Portland for the disposal of contaminated sediment, mined by Ross Island Sand 
and Gravel (RISG) last spring. Discussions regarding additional sampling and maintenance of the cap, pursuant to an 
Order of Consent, are ongoing. The Draft Site Investigation Work Plan for the Port of Portland Dredged Material 
Disposal, Ross Island Facility, is currently under preliminary review. In addition, DEQ has received a proposal from 
RISG on how to integrate the Port's investigation with the other site investigation tasks RISG will be required to 
complete. 

DEQ hosted the annual Spring Pacific NW P2 Roundtable in Portland March 9-11, 1999, for EPA Region10 partners 
who are interested in pollution prevention. The roundtable has been expanded to include providers of pollution 
prevention assistance, compliance assistance, and industrial technical assistance. 

After three significant delays, the State of Oregon has signed a contract for Phase I soil cleanup at the McCormick & 
Baxter Creosoting Co. Superfund Site. The state's contractor, Wilder Construction Company, began work at the site, 
in late February. The work is expected to be completed by April 30, 1999. Twenty distinct areas at the site are slated 
for soil excavation, during the Phase I cleanup. A second DEQ contractor, Ecology & Environment, Inc., (E&E) will be 
)n-site full-time, to provide continuous oversight of the cleanup work. Among other things, E&E will conduct air quality 

· .. '-' monitoring to assure that hazardous dust and fumes do not threaten nearby residences. In addition, E&E will conduct 
the soil sampling described above to ensure that the cleanup work attains the goals set forth in the ROD. DEQ will 

5 



conduct an informal public meeting in early March, once cleanup activities are underway. The purpose of the meeting 
will be to provide an opportunity for site neighbors and other interested parties to ask questions and express any 
concerns they may have about the cleanup work. 

EPA's Superfund Response Team and contractors have completed cleanup of a North Portland warehouse alte1 ... ree 
months of intense effort. What began as a police response to a domestic dispute in October, 1998, escalated into a 
Portland Fire Bureau-Hazmat Team response due to a variety of hazardous chemicals and storage conditions; the Fire 
Bureau referred the site to DEQ. After a site inspection by Paul Christiansen and Rebecca Christiansen of DEQ, 
EPA's highly capable team was invited to conduct the cleanup. The warehouse was loaded with over 10,000 
containers of chemicals, many unknown. Dust in the warehouse had high levels of cyanide, lead, and mercury. 
Ultimately, the EPA team disposed of over 6,000 containers of hazardous waste, 1,280 cubic yards of contaminated 
debris and 80 cubic yards of contaminated soil. The building was blasted with compressed air and some contaminated 
residue remains; however, the building no longer poses a threat to the community. 

The following DEQ employees are retiring: Mike Eagan - WMC, 8 years; Larry Miller - NWR, 9 years; Jo Brooks -
Public Affairs, 14 years; Marilyn Lindsay - WR, 18 years; Mary Heath - WR, 19 years; Howard Harris - AO, 20 years; 
Tom Lucas - HQ, 22 years; Dick Warkentin - Lab, 22 years; Larry Lemkau - ER, 25 years; and Jim Vilendre - NWR, 31 
years. 

The Business Systems Development section is working with the rnformation Technology section and others around 
DEQ preparing to replace the main Sequent computer and upgrade the software that run on it. Some of the application 
software that we use now is obsolete, and some is not certified to work correctly for the year 2000. 

There being no further business, the meeting was adjourned at 3:35 p.m. 

6 


