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MEMORANDUM 

To: 
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Subject: 

Background 

Environmental Quality Commission 

Director 

Agenda Item No. J, December 14, 1984, EQC Meeting 

Proposal for EQC to Declare a Threat to Drinking Water 
in a Specifically Defined Area in Mid-Multnomah County 
Pursuant to the Proyisions of ORS 454.275 et seq. -
Summary and Evaluation of Hearing Record 

On August 30, 1984, the Commission conducted a hearing at Parkrose High 
School as part of the process to determine whether a threat to drinking 
water (as defined in ORS 454.275) exists in an area in Mid-Multnomah 
County. The hearing was continued and concluded on September 11, 1984, in 
the DEQ conference room with Commissioner Denecke acting as the Hearings 
Officer. Written testimony, postmarked September 11, 1984, was accepted 
for the record. 

The Department has summarized and evaluated the Hearing Record. The 
Department's report is attached. 

Requirements for Commission Action 

The statute appears to direct the Commission to do the following: 

1. Make preliminary findings and recommendations. 

2. Publish notice of its findings and recommendations. 

3, Allow 15 days for people to petition the Commission to make oral 
or written arguments on the proposed findings and recommendations. 

4. Hear and consider arguments (upon petition). 

5. Adopt final findings and recommendations and issue a Final Order. 
[ORS 454.300.] 

Department Evaluation and Conclusion 

The Department's evaluation of the record, as reflected in the attached 
report, focuses on 8 questions or issues that Commission must consider and 
address. 
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The questions and the Department's conclusions based on analysis of the 
record, are as follows: 

1. DOES MORE THAN 50 PERCENT OF THE AFFECTED AREA CONSIST OF RAPIDLY 
DRAINING SOILS? 

The hearing record shows that over 80 percent of the soils in the 
affected area are rapidly draining. 

2. IS THE GROUNDWATER UNDERLYING THE AFFECTED AREA USED FOR DRINKING 
WATER OR CAN IT BE USED FOR DRINKING WATER? 

The hearing record shows that the groundwater in the Mid-Multnomah 
County water table aquifer and deeper aquifers underlying the affected 
area is used and can be used for drinking water. 

3. IS MORE THAN 50 PERCENT OF THE SEWAGE IN THE AFFECTED AREA DISCHARGED 
INTO CESSPOOLS, SEPTIC TANKS, OR SEEPAGE PITS AND DOES THE SEWAGE 
CONTAIN BIOLOGICAL, CHEMICAL, PHYSICAL, OR RADIOLOGICAL AGENTS THAT 
CAN MAKE WATER UNFIT FOR HUMAN CONSUMPTION? 

The hearing record shows that more than 80 percent of the sewage in 
the affected area is discharged into cesspools, septic tanks, or 
seepage pits. The hearing record further shows that sewage contains 
microorganisms and organic and inorganic chemicals that can make water 
unfit for human consumption. 

4. DOES ANALYSIS OF SAMPLES OF GROUNDWATER FROM WELLS PRODUCING WATER 
THAT MAY BE USED FOR HUMAN CONSUMPTION IN THE AFFECTED AREA CONTAIN 
LEVELS OF ONE OR MORE BIOLOGICAL, CHEMICAL, PHYSICAL OR RADIOLOGICAL 
CONTAMINANTS WHICH, IF ALLOWED TO INCREASE AT HISTORICAL RATES, WOULD 
PRODUCE A RISK TO HUMAN HEALTH AS DETERMINED BY THE LOCAL HEALTH 
OFFICER? ARE SUCH CONTAMINANT LEVELS IN EXCESS OF 50 PERCENT OF THE 
MAXIMUM ALLOWABLE LIMITS SET IN ACCORDANCE WITH THE FEDERAL SAFE 
DRINKING WATER ACT? 

Analysis of samples of groundwater from wells producing water that may 
be used for human consumption in the affected area contain levels of 
the contaminant nitrate-nitrogen in excess of 50 percent of the U.S. 
EPA drinking water standard. Nitrate-nitrogen levels, in fact, are in 
the range of 60 to 70 percent of the U.S. EPA drinking water standard. 
In addition, total dissolved solids levels are at 48 percent of the 
U.S. EPA secondary drinking water standard. 

Sufficient data and information is not available in the record to 
establish a trend and determine whether contaminant levels are 
increasing, decreasing, or staying the same. If population in the 
affected area is allowed to increase as projected, using cesspools 
for sewage disposal, higher contaminant levels would be expected. 

The levels of nitrate-nitrogen (N03-N) and organics being observed 
in the groundwater today pose some level of risk to health. 
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The Multnomah County Health Officer (A28) has stated that there 
appears to be a positive increasing trend and that the groundwater 
does have high levels of health threatening human and industrial waste 
contamination. 

5. BASED ON QUESTIONS 1 THROUGH 4 ABOVE, DOES A THREAT TO DRINKING WATER 
EXIST IN THE AFFECTED AREA? 

Based on the above information, a threat to drinking water as defined 
in ORS 454.275(5) exists in the affected area in that at least 3 of 
the conditions cited, conditions (a), (b), and (c), are found to 
exist. 

6. IF A THREAT TO DRINKING WATER IS FOUND TO EXIST, ARE THE BOUNDARIES OF 
THE AFFECTED AREA APPROPRIATE, OR SHOULD THE BOUNDARY BE MODIFIED TO 
DELETE AREA OR INCLUDE ADDITIONAL AREA? 

The affected area boundary established by the local governing bodies 
in the Threat to Drinking Water Findings, June 1984 (B3b2), 
encompasses the problem area of Mid-Multnomah County where sewage is 
disposed of to cesspool and seepage pit systems. No justification for 
modification of boundaries has been established. 

7, CAN THE CONDITIONS (THREAT TO DRINKING WATER) IN THE AFFECTED AREA BE 
ELIMINATED OR ALLEVIATED BY TREATMENT WORKS? 

The facilities proposed by the local governing bodies are treatment 
works within the meaning of ORS 454.275, 

The treatment works can eliminate or alleviate the relevant conditions 
in the affected area that result in the finding of a threat to 
drinking water. The proposals of the local governing bodies do not 
establish deadlines for construction of facilities to eliminate all 
sewage discharges into cesspools, septic tanks, or seepage pits. The 
proposals do not assure elimination of all cesspools, septic tanks, or 
seepage pits. Thus the proposals do not provide assurance that the 
conditions in the affected area that result in the finding of a threat 
to drinking water will be eliminated or alleviated. 

8. ARE THE TREATMENT WORKS PROPOSED BY THE GOVERNING BODIES THE MOST 
ECONOMICAL METHOD TO ALLEVIATE THE CONDITIONS (THREAT TO DRINKING 
WATER)? 

The treatment works proposed by the local governing bodies are the 
only alternative that: (1) meets the definition of treatment works 
contained in ORS 454.275; and (2) can eliminate or alleviate the 
conditions which result in a finding of a threat to drinking water; 
and (3) can be implemented in the area; and (4) are consistent with 
the adopted regional waste treatment management plan. 



EQC Agenda Item No. J 
December 14, 1984 
Page 4 

Cost information and financing alternatives are preliminary and very 
general. Estimates of costs to homeowners are lacking. Affordable 
options for financing of homeowner costs are not addressed. 

The Department identified and discussed in the report, 3 alternatives for 
Commission action based on these conclusions as follows: 

1. Proceed immediately to adopt findings, recommendations, and a final 
order pursuant to ORS 454.300, 454.305(2), and 454.310. 

This alternative would result in adoption of findings of a threat 
to drinking water and issuance of a final order to implement 
proposals and construct treatment works. 

2. Proceed immediately to adopt findings, recommendations, and an order 
pursuant to ORS 454.300, and 454.305(5). 

This alternative would result in (a) adoption of findings of a 
threat to drinking water and the need for co'nstruction of 
treatment works; (b) rejection of the submitted plan as 
incomplete; and (c) issuance of an order directing the local 
governing bodies to submit revised plans and additional 
information. 

3. Delay adoption of findings and recommendations, request additional 
information from the local governing bodies based on guidance from the 
Commission, and reconvene the hearing. 

This alternative would result in direction to the local governing 
bodies to submit revised plans and information prior to 
reconvening the hearing on the matter. Following the reconvened 
hearing, findings and recommendations would be adopted and an 
order entered pursuant to the statutory process set forth in ORS 
454.300 and 454.305. 

All three alternatives are based on the conclusion that sufficient 
information exists in the present record to find that a threat to drinking 
water as defined in ORS 454.275(5) exists in the affected area, that the 
boundaries are appropriately described, and that construction of treatment 
works is necessary to alleviate the conditions in the affected area. 

All three alternatives anticipate direction from the Commission regarding a 
deadline for completing construction of treatment works so as to eliminate 
the existing cesspool sewage disposal systems in the affected area. The 
local governing bodies have proposed to complete major trunk, interceptor, 
and treatment facilities necessary to serve the affected area over a 20-
year period, but have proposed no timeframe for construction of all 
collection sewers and connection of existing structures to the sewers. The 
local governing bodies expect the Commission to determine how fast the 
sewage discharge to the groundwater must be eliminated. 
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The Department is familiar with the magnitude of the construction job 
involved, the time it takes to complete plans, complete financing 
arrangements, get project phases organized, bid, constructed, completed, 
cleaned up, and house connections completed. The Department would 
recommend that 20 years is a reasonable time limit for completion of all 
treatment works and elimination of all existing cesspool and seepage pit 
sewage disposal systems in the affected area. 

Alternatives 2 and 3 would require establishment of a deadline for 
development and submittal of additional information for the record by the 
local governing bodies. It is desirable to move as rapidly as possible but 
still allow adequate time to develop the needed information. The Depart
ment would recommend that 6 months be allowed in either alternative. 
Under Alternative 2, the 6 months would begin after issuance of the 
interim order--a process that will be expected to take 2 to 3 months to 
complete. Thus the elapsed time would be more like 9 months before the 
process to issue final findings and an order could be initiated. Under 
Alternative 3, the 6-month period would begin immediately upon Commission 
action. 

Director's Recommendation 

It is recommended that the Commission proceed to implement Alternative 3 as 
follows: 

1. Review the staff evaluation of the record, and preliminarily conclude 
that: 

a. A threat to drinking water as defined in ORS 454.275(5) exists in 
the affected area in that at least 3 of the conditions necessary 
to find a threat to drinking water conditions (a), (b), and (c), 
exist in the affected area; 

b. The affected area as defined by the local governing bodies is 
appropriate and should not be modified; 

c. Construction of treatment works is necessary to alleviate the 
conditions in the affected area that result in a finding of a 
threat to drinking water; 

d. Additional information is needed before findings and 
recommendations can be adopted. 

2. Delay adoption of findings and recommendations until additional 
information is received. 

3. Direct each of the affected local governing bodies to develop and 
submit by no later than July 1, 1985, information to address the 
following: 
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a. Revised treatment works plans, specific schedules, and 
implementation programs to provide assurance that all discharges 
of sewage to the groundwater from cesspools or seepage pits in the 
affected area will be eliminated by no later than December 31, 
2005. 

b. Complete cost estimates for implementing the revised plan 
including a display of the total costs to be borne by typical 
residential and commercial property owners. 

c. Equitable and affordable financing options for the costs to be 
borne by property owners. 

4. Establish a date in July 1985 for reconvening the hearing to receive 
additional testimony on the revised plans and information submitted by 
the local governing bodies. 

5~~ 
Fred Hansen 

Attachments: 4 

HLS:l 

1. Proposal to Determine Whether a Threat to Drinking Water Exists in Mid
Multnomah County, Oregon - Evaluation of the Hearing Record 

2. Summary of Oral Testimony from the Environmental Quality Commission 
Hearing Held at Parkrose High School on August 30, 1984 

3. Summary of Oral Testimony from the Environmental Quality Commission 
Hearing Held in Room 1400 of the Yeon Building on September 11, 1984 

4. Testimony received or postmarked after September 11, 1984. 

TL3880 
229-5324 
December 3, 1984 



PROPOSAL TO DETERMINE WHETHER A 
THREAT TO DRINKING WATER EXISTS IN 

MID-MULTNOMAH COUNTY, OREGON 

Evaluation of Hearing Record 
By 

Department of Environmental Quality 
November 18, 1984 

ATTACHMENT 1 

On June 27, 1984, certified copies of formal resolutions were filed with 
the Environmental Quality Commission by the governing bodies of Multnomah 
County Central County Service District No. 3, the City of Gresham, and the 
City of Portland (B3b). The resolution of each governing body: 

1. Adopted a sewerage facilities plan for providing sewer service to the 
area presently served by cesspools within it's ultimate sewer service 
boundary (as designated in the METRO Master Sewerage Plan) and 
submitted the plan to the Environmental Quality Commission (EQC) as 
directed by the EQC in OAR 340-71-335(2)(b); and 

2. Adopted, pursuant to ORS 454.285, preliminary findings of a threat to 
drinking water; adopted boundaries of the affected area; and submitted 
the findings and boundaries to the Environmental Quality Commission for 
review and investigation, and to hold a public hearing to determine 
whether a threat to drinking water exists in the affected area. 

Figure I displays the affected area. The area is divided into three sub
areas based on the sewage collection and treatment area designations 
identified in the Regional Sewerage Works Master Plan as adopted by METRO, 
and approved by the Environmental Quality Commission and the U.S. 
Environmental Protection Agency. 

ORS 454.275 et. seq. establishes the procedure to be followed by the 
Environmental Quality Commission in response to the resolutions from the 
local governing bodies. This procedure is summarized as follows: 

1. The EQC shall review and investigate conditions in the affected area. 
If substantial evidence reveals the existence of a threat to drinking 
water, the Commission shall set a time and place for a hearing on the 
resolution or ordinance. The hearing shall be held within or near the 
affected area not less than 50 days after the Commission completes 
its investigation. [ORS 454.295(1)] 

2. The EQC shall publish notice of the time and place of the hearing in a 
newspaper of general circulation within the affected area once each 
week for two successive weeks beginning not less than four weeks 
before the date of the hearing. The EQC shall also give notice by 
such other means as it deems appropriate to give actual notice of the 
hearing. [ORS 454.295(2)] 

Note: References to the hearing record are identified by document index 
reference shown in parenthesis, e.g. (B3b). The Document Index is 
attached as Exhibit A. 

References to statutes or rules are shown in brackets, e.g. 
[ORS 454.295]. 

The Threat to Drinking Water Statute is attached as Exhibit B. 
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3. At the hearing, any interested person shall have the oppcrtunity to be 
heard or to present written testimony. [ORS 454.300(1)] 

4. The hearing shall be for the purpose of determining: 

a. Whether a threat to drinking water exists in the affected area; 

b. Whether the conditions could be eliminated or alleviated by 
treatment works; 

c. Whether the proposed treatment works are the most economical 
method to alleviate the conditions. [ORS 454.300(1)] 

5. If the EQC finds a threat to drinking water, the EQC must determine 
whether the boundaries of the affected area are appropriate or whether 
the boundaries should be modified to exclude area or include 
additional area. [ORS 454.305] 

6. After the hearing, the EQC shall publish notice of issuance of its 
findings and recommendations in the newspaper used for notice of the 
hearing. The notice shall advise of oppcrtunity to petition the EQC 
within 15 days of publication to present written or oral arguments on 
the findings and recommendations. [ORS 454.300] 

7. If petition for arguments is received within 15 days of publication, 
the EQC shall set a time and place for argument. [ORS 454.300(2)] 

8. The EQC, based on its findings, shall issue an order either; 

a. Terminating the Proceedings, 

b. Directing the governing body to proceed with construction of 
treatment works, or 

c. Referring the matter back to the governing body of the 
municipality to prepare alternative plans, specifications and 
financing methods. [ORS 454.305] 

9. The EQC shall file its findings and order with the governing body of 
each affected municipality. [ORS 454.305(7)] 

SCHEDULING OF HEARING 

As required by the statute, the EQC reviewed and investigated conditions 
in the affected area. The Commission, at a special telephone conference 
meeting on July 10, 1984, found substantial evidence reveals a threat to 
drinking water (B3a). A bearing was authorized to be commenced on 
August 30, 1984. 

NOTICE OF HEARING 

Notice of the hearing was given by publication in the Oregonian on 
August 8, 1984. An amended legal notice of the hearing was published on 
August 11, 15, 22, 26, and 29, 1984. 
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The amended legal notice of the hearing was published in the Gresham 
Outlook on August 8, 11, 15, 22, 29, 1984. Notice was also mailed directly 
to known interested persons and organizations. 

News articles regarding the subject of the hearing provide further evidence 
of notice of the hearing (B3c). 

The first amended legal notice was published in the Oregonian 19 days 
before the hearing on August 30, 1984, and 30 days before the 
continuation hearing on September 11, 1984. Subsequent notices were 
published 15, 8, 4, and 1 days before the hearing on August 30, 1984; 
or 26, 19, 15, and 12 days before the continuation hearing on 
September 11, 1984. 

The amended legal notice was published in the Gresham Outlook 22 days 
before the hearing on August 30, 1984 and 33 days before the 
continuation hearing on September 11, 1984. Subsequent notices were 
published 19, 15, 8, and 1 days before the hearing on August 30, 1984; 
or 30, 26, 19, and 12 days before the continuation hearing on 
September 11, 1984. 

Written testimony was received at DEQ offices until September 11, 1984 
at 5 p.m. Testimony postmarked on or before September 11, 1984, was 
also received, 

The Oregonian and Gresham Outlook are papers of general circulation in 
the affected area. 

The Department concludes that legal and actual notice of the hearing 
on August 30, 1984 with continuation and conclusion on September 11, 
1984, was given as required by the statute. 

HEARING 

The hearing on August 30, 1984, was held at Parkrose High School 
cafetorium, 11717 N.E. Shaver Street, Portland, Oregon. The hearing began 
at 1 p.m. with Jim Petersen, Chairman of the EQC presiding. Commission 
members Denecke, Bishop, and Buist were present. Commissioner Brill was 
absent. The hearing continued until all in attendance who signed up to 
testify had been heard. The hearing recessed at about 5 p.m. and 
reconvened at about 6 p.m. The hearing was adjourned at about 10:30 p.m. 
A total of 62 people presented oral testimony. The hearing was tape 
recorded. Exhibits (B1-13) were received for the record. A staff summary 
of hearing testimony (A) was prepared. 

The continuation of the hearing was held as scheduled on September 11, 
1984. This hearing was held in Room 1400 of the Yeon Building, 522 S.W. 
5th Avenue, Portland, Oregon, beginning at 10 a.m. Commissioner Arno 
Denecke was the hearings officer. The hearing continued until all wishing 
to testify had been heard. The hearing was adjourned about 11:30 a.m. A 
total of 18 people presented oral testimony. The hearing was tape 
recorded. Exhibits (D1-4) were received for the record. A staff summary 
of hearing testimony (C) was prepared. 

Written testimony received up until 5 p.m. on September 11, 1984, or 
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postmarked September 11, 1984, was included in the record (E1-37). 
Additional written testimony was postmarked and received after the 
September 11, 1984 published deadline for closure of the record (F1-2). 
These documents have not been relied upon by the Department in preparation 
of this report. However, they will be available to the Environmental 
Quality Commission as a supplement to this report. 

The Department concludes that interested persons have had an 
opportunity to be heard and to submit written testimony. 

EVALUATION OF HEARING RECORD 

The statute requires the Environmental Quality Commission to make specific 
findings in response to the hearing record. The statute in essence poses a 
series of questions or issues which the Commission findings must address. 
The questions or issues are as follows: 

1. Does more than 50 percent of the affected area consist of rapidly 
draining soils? 

2. Is the groundwater underlying the affected area used for drinking 
water or can it be used for drinking water? 

3. Is more than 50 percent of the sewage in the affected area discharged 
into cesspools, septic tanks, or seepage pits, and does the sewage 
contain biological, chemical, physical, or radiological agents that 
can make water unfit for human consumption? 

4. Does analysis of samples of groundwater from wells producing water 
that may be used for human comsumption in the affected area contain 
levels of one or more biological, chemical, physical, or radiological 
contaminants which, if allowed to increase at historical rates, would 
produce a risk to human health as determined by the local health 
officer? Are such contaminant levels in excess of 50 percent of the 
maximum allowable limits set in accordance with the Federal Safe 
Drinking Water Act? 

5. Based on questions 1 to 4 above, does a threat to drinking water exist 
in the affected area? 

6. If a threat to drinking water is found to exist, are the boundaries of 
the affected area appropriate, or should the boundary be modified to 
delete area or include additional area? 

7. Can the conditions (threat to drinking water) in the affected area be 
eliminated or alleviated by treatment works? 

8. Are the treatment works proposed by the governing bodies the most 
economical method to alleviate the conditions (threat to drinking water)? 

Department staff have reviewed and evaluated the record of the hearing with 
particular emphasis on the above questions. The evaluation which follows 
is organized to (a) present the question, (b) summarize the information 
from the record that relates to the question, (c) analyze the information 
presented, and (d) draw conclusions from the analysis. 

TT456 
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1. DOES MORE THAN 50 PERCENT OF THE AFFECTED AREA CONSIST OF RAPIDLY DRAINING 
SOILS? 

Summary of Significant Information from the Record 

Providing Sewer Service to Mid-Multnomah County: Framework Plan. The 
East County Sanitary Sewer Consortium, June 1984 (B3b1). This plan 
presents findings that more than 85 percent of the affected area 
consists of rapidly draining soils, with a range of 70-90 percent on 
three designated drainage basins (Inverness, Gresham, and Columbia 
(includes Johnson Creek). This plan states that the highest 
percentage of rapidly draining soils are within the Inverness and 
Johnson Creek Basins. The findings are based on other reports, which 
are not specifically referenced or cited. However, there are several 
reports included in the bibliography of this plan which provide 
technical information on soils in Mid-Multnomah County. 

Threat to Drinking Water Findings. The East County Sanitary Sewer 
Consortium, June 1984 (B3b2). This report includes a detailed 
discussion of the underlying soils and geology throughout the affected 
area. The report states that the discharge area for cesspools is the 
Portland terraces which are composed of highly permeable 
fluviolacustrine deposits. The report also states that the underlying 
geology is a series of fluviolacustrine and alluvial sand, gravel, 
silt, and clay deposits. The report presents findings that "Over 85% 
of the affected areas consist of rapidly draining soils. The range is 
from over 70% in Gresham's drainage basin to over 90% in both 
Inverness and Columbia drainage basins." The report includes 
references to soils and geology studies. 

Groundwater Exploratory Program. April 1977, City of Portland Bureau 
of Water Works (E26i). This report cited explores the feasibility of 
using groundwater in Mid-Multnomah County as a water supply source for 
the City of Portland. The fluviolacustrine and younger alluvial 
deposits which underlay the affected area are discussed on pages 48-49 
of the April 1977 report. Both of thes'e deposits are described as 
rapidly draining. 

Groundwater in the East Portland Area, U.S. Geological Survey Water 
Supply Paper 1793, 1965 (E261). This paper is a basic technical 
document prepared by the U.S. Geological Survey. It describes the 
geology and groundwater in the area bordered on the north by the 
Columbia River, east by the Sandy River, west by the Willamette River, 
and south by the Clackamas River. The report provides geologic maps 
which contain the entire "affected area" boundary. These maps show 
that approximately 90 percent of the "affected area" is underlain by 
fluviolacustrine deposits. These are unconsolidated gravel, sand, 
silt, and clay, which are relatively coarse grained in the 
northeastern part of the area, to finer grained consisting most of 
clay, silt and sand, near the Willamette River. 
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The remaining formations in the affected area include the Boring Lava 
and Troutdale Formations. The Troutdale aquifers are a prime source 
of drinking water; the Boring Lava Formation is of low permeability. 

Soil Survey of Multnomah County. Oregon, Soil Conservation Service, 
August 1983 (E26m). This report depicts major soil types in Multnomah 
County. The "affected area" is dominated by the Multnomah-Latourell
Urban Land complex soil units which are well drained loams and 
moderately well drained silt loams. Soils in the technical literature 
are distinguished by their location on the land surface. 

William H. Young. Director, Water Resources Department (E29), 
submitted written testimony that reviews the information transmitted 
by the governing bodies with their resolutions. He agrees with the 
information presented in the Mid-Multnomah County Framework Plan. The 
Department mentioned that it had been concerned since the late 1950s 
about "The widespread practice of subsurface disposal of domestic 
sewage into the highly permeable gravel aquifers • • • " 

ORS Chapters 454 and 468, 1983 (E26c). ORS Chapter 468 establishes 
the basis for water pollution control and protection of water quality. 
ORS 468. 700( 8) defines waters of the state to include "underground 
waters." ORS 468.710, 468.715, and 468.720 establish policies for 
protection of waters of the state, and prohibit pollution of such 
waters. 

ORS Chapter 454 contains the statutory language for finding a threat 
to drinking water as well as statutes regarding on-site (subsurface) 
sewage disposal and the definitions for a cesspool, seepage pit and 
septic tank. 

Oregon Administrative Rules Chapter 340, Division 41 (E26e). The 
General Groundwater Protection Policy [OAR 340-41-029] provides the 
administrative basis for protection of groundwater quality. Section 2 
of the rule states that "For areas where urban density development 
is planned or is occurring and where rapidly draining soils overlay 
local groundwater flow systems and their associated water table 
aquifer, the collection, treatment and disposal of sewage, industrial 
wastes and leachates from landfills will be deemed highest and best 
practicable treatment and control." Section 3 of the rule gives the 
procedure for implementing pollution abatement strategies to restore 
high quality groundwater. 

Virginia Punky (C6) questioned whether the soils in the area were 
rapidly draining and stated there was a need for more information to 
be gathered on the ability of soil to reduce pollutants. 
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In addition to the specifically referenced documents, several people 
testified and several documents were submitted to the record that 
contained general comments and references that the soils in East 
Multnomah County were rapidly draining. Most of this testimony was 
general comments on whether the statutory conditions existed in the 
affected area. Some people referred to the technical information 
submitted by the jurisdictions in the Threat to Drinking Water Reports 
to support their comments. Others did not provide technical data or 
references but supported their comments with personal experience. 
(A6, A19, B3a6, B3a17, E27) 

Analysis of Information Presented 

Significant information in the hearing record supports the conclusion that 
more than 50 percent of the affected area consists of rapidly draining 
soils. In particular, reports by the· U.S. Geological Survey (E261) and the 
U.S. Soil Conservation Service (E26m), provide detailed descriptions of the 
affected area geology and soils. 

The USGS report (E261) is a technical document depicting geology and 
groundwater in the area bounded on the north by the Columbia River, east by 
the Sandy River, west by the Willamette River, and south by the Clackamas 
River. The report provides geologic maps which contain the entire affected 
area boundary. These maps show that approximately 90 percent of the 
affected area is underlain by fluviolacustrine deposits. These are 
unconsolidated gravel, sand, silt, and clay which grades from relatively 
coarse grained deposits in the northeastern part of the area to finer 
grained deposits consisting mostly of clay, silt and sand near the 
Willamette River. 

"The fluviolacustrine deposits greatly facilitate the 
recharge of ground-water reservoirs in parts.of the area. 
The materials are generally porous and permeable, and 
precipitation that falls upon surfaces underlain by them 
readily percolates downward, rather than escaping as surface 
runoff. Except for a few minor streams, there is no surface 
drainage from the Portland terraces, although this area 
receives adequate precipitation, mostly during the winter 
months when evaporation losses are low. In this part of the 
area, much of the precipitation that infiltrates the surface 
materials percolates downward into the gravels of the 
Troutdale Formation." 
(E261 - page 28) 

The SCS Report (E26m) depicts major soil types in Multnomah County and 
indicates that the affected area is generally covered by well to moderately 
well drained loams and silt loams. 
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It should be noted that in the technical literature soils are vertically 
divided into specific zones or "horizons". The surface soil is that 
material which would normally extend down through the A-B horizons or root 
zone and it generally contains a higher percentage of silt clay and organic 
matter. The subsurface soils extend down through the C-D horizons 
(geologic strata) to the bedrock. Because the cesspool is installed within 
the subsurface soils, the physical characteristics of the C-D horizons 
(geologic strata) are very important. The SCS and USGS reports both 
described this material as rapidly draining and extending eventually 
throughout the entire affected area. 

The "Threat to Drinking Water Findings" (B3b2) describe the underlying 
geology as highly permeable fluviolacustrine and alluvium deposits. The 
report presents findings .that "Over 85% of the affected areas consist of 
these rapidly draining soils. The range is from over 70% in Gresham's 
drainage basin to over 98% in both Inverness and Columbia drainage basins." 

Several people offered general comments and submitted general reference 
documents to the record that stated the soils in Mid-Multnomah County were 
rapidly draining and that the cesspools discharge into fluviolacustrine 
deposits (A6, A19, B3a6, B3a17, E27, E26). Some people referred to 
technical information submitted by the local and state governments in the 
"Threat to Drinking Water Report" to support their comments. Others cited 
knowledge that they have gained through personal experience. The Oregon 
Water Resources Department (E29), for example, stated that it had been 
concerned since the late 1950s about "The widespread practice of subsurface 
disposal of domestic sewage into the highly permeable gravel aquifer." 

Although one person (C6) questioned the rapidly draining nature of soils in 
the area, no documented evidence was submitted to dispute the rapidly 
draining nature of soils in the area. 

Conclusion 

The hearing record shows that over 80 percent of the soils in the affected 
area are rapidly draining. 
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2. IS THE GROUNDWATER UNDERLYING THE AFFECTED AREA USED FOR DRINKING WATER OR 
CAN IT BE USED FOR DRINKING WATER? 

Summary of Significant Information from the Record 

Sewerage Disposal in East Multnomah County; States Report and 
Proposed Action Regarding On-Site Systems. EQC Staff Report, March 
1982 (B3a15). This report describes the capability of the aquifer 
underlying Mid-Multnomah County to provide 80 to 100 million gallons 
per day of drinking water on a sustained basis. It also states that 
some of the cities and water districts presently use the aquifer as a 
source of drinking water. 

Providing Sewer Seryice to Mid-Multnomah County; Framework Plan. The 
East County Sanitary Sewer Consortium, June 1984 (B3b1). This basic 
sewer service framework plan for Mid-Multnomah County states that nine 
public water systems and an undetermined number of private water wells 
currently draw drinking water from the groundwater aquifer underlying 
Mid-Multnomah County. 

Threat to Drinking Water Findings. The East County Sanitary Sewer 
Consortium, June 1984 (B3b2). This report provides the detailed 
information to support the finding of threat to drinking water action. 
The report concludes that the groundwater underlying the affected 
areas can be used for drinking water. At least nine pubic water 
systems (Hazelwood, Parkrose, Richland, Rockwood, City of Portland, 
Gilbert, Wood Village, Troutdale, and Fairview) and an undetermined 
number of private wells draw from the aquifers underlying the affected 
areas. 

Jeanne Orcutt (D3b) presented copies of City Ordinances that allow 
the Portland Water Bureau to sell Bull Run water to the Region's Water 
Districts. She also presented documents showing Water District 
consumption of Bull Run water for which the City charged the 
Districts. This information was presented to show that the 
local water districts were depending less on groundwater and using 
more surface water, specifically water from the Bull Run reservoir. 

Dr. Schade (A28) stated, in response to a question as to whether the 
affected area met the statutory criteria to declare a threat to 
drinking water, stated that the groundwater is used for drinking 
water. 

William H. Young. Director, Water Resources Department (E29), 
submitted written testimony which reviewed the hydrogeologic data and 
information from the Mid-Multnomah County area. This review included 
an analysis of "public water supply wells" in the affected area. The 
Water Resources Department also supports the implementation of 
improved waste disposal practices to protect the aquifer groundwater 
supply capability. 
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Joseph L. Miller. Jr •• M.D. (B11) submitted written testimony which 
concludes that the groundwater sources presently being developed for 
drinking water are likely to become polluted. The major emphasis of 
his testimony, however, is to expand development of surface water 
sources particularly the Little Sandy River. 

Joseph Miller. M.D. (A50) recommended that a consultant be hired to 
study the groundwater situation because a Corps report suggested that 
upper aquifer contamination could be drawn into the deeper aquifer if 
developed by Portland. 

Earl Blumenauer, Multnomah County Commissioner (E16) submitted written 
testimony which identifies the East County groundwater system as "a 
precious source of drinking water." He also points out that it is no 
longer just an East County concern, but since Portland is planning to 
use the groundwater as a supplemental drinking water supply, it is an 
areawide concern. 

Groundwater Exploratory Program. City of Portland, Bureau of Water 
Works, April 1977 (E26i). This Portland Bureau of Water Works 
publication describes the city's groundwater exploratory program. It 
provides technical information on the availability of groundwater for 
public drinking water. Portland wants to develop a second water 
source for additional capacity during days of peak demand that will 
increase the reliability of the Bull Run system in case of natural 
disaster. The city wants to develop the groundwater in Mid-Multnomah 
County as the backup water supply system. On page 6 of this report 
there is a discussion of the groundwater supply capability in 
Mid-Multnomah County. The report states that it is feasible to 
develop 100 mgd from the groundwater in this area. 

Pilot Well Study, City of Portland Bureau of Water Works, November 
1978 (E26i). This report provides detailed geologic information on 
the aquifers underlying Mid-Multnomah County. The report (pages 27-
77) provides hydrologic and water quality information on the multiple 
aquifers underlying the area and their capability to provide adequate 
volumes of good quality water. Information is also provided on how 
pumping one aquifer affects the recharge into and discharge from 
surrounding aquifers. 

Kristine M. Gebbie. Administrator, Health Division, (E28) submitted 
written testimony which describes the problem as it impacts the 
groundwater drinking supplies. This letter states that the data 
presented in the Threat to Drinking Water Findings (B3b2) regarding 
extent of use of groundwater by various water districts is accurate. 

Bob Bledsoe (B5) discussed drinking water in the region. He stated 
that the Gilbert, Richland, and Parkrose Water Districts are on wells 
but the Parkrose system will shortly be going over to Bull Run water. 
He felt that surface water sources were going to be the dominant 
source in the future. 
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General hearing comments were received on the use of groundwater for 
drinking water. The comments were not so much about whether the 
groundwater was or was not being used for drinking water or could be 
used, but whether there was another source (Bull Run Reservoir and the 
Little Sandy River) which could be used instead of groundwater. In 
this discussion, several people testified that many of the water 
districts were now buying City of Portland water and using less 
groundwater. In the case of the Parkrose District, this means a one 
hundred percent change to Bull Run water. 
(D4, D3b, B11, E16, E30b1, E28, E29) 

No factual information was received that states the groundwater was 
not used or could not be used as a source of drinking water. 

Analysis of Information Presented 

The information provided in the record clearly identifies that the 
groundwater in the affected area is currently used for drinking water and 
has potential for use as drinking water. 

The Environmental Quality Commission staff report (B3a15) describes the 
capability of the aquifer underlying Mid-Multnomah County to provide 80 to 
100 million gallons per day on a sustained basis. It also states that some 
of the cities and water districts presently use the aquifer. The "Threat 
to Drinking Water Findings" (B3b2), identifies current drinking water usage 
and the future potential. The City of Portland (E26i) identified 
considerable potential for drinking water in reports completed in 1977 and 
1978 respectively. Based on these reports, Portland concluded that the 
groundwater in Mid-Multnomah County was a viable backup water supply for 
the city. 

During the past few years Portland has proceeded with the development of an 
extensive water supply well field in the northern portion of Mid-Multnomah 
County. Portland has drilled more than 19 wells in the area north of the 
affected area. These wells are intended for use as a backup water supply 
for the City of Portland and the suburban districts and cities it supplies. 
These wells are installed to draw water from the deeper strata or aquifers. 
They are specifically constructed to exclude tapping water from the 
shallowest zone (referred to as the water table aquifer) because of the 
measured pollutant levels in that aquifer. Geologic studies suggest that 
the water table aquifer and the deeper aquifers are separated. However, 
there is no assurance that water from the water table aquifer will not be 
drawn into the deeper strata upon heavy pumping of the deeper aquifers. In 
fact, the city's Pilot Well Study (E26i - page 75) states: 

"The formation layers that separate the Troutdale Gravel, 
Troutdale Sandstone and Sandy River Mudstone Aquifers, and 
also the material which lies under the Sandy River Mudstone 
Aquifer, were found to be more permeable in the 
northeasterly portion of the study area than previously 
concluded. The resultant effect of the higher permeability 
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of these semi-confining layers is to permit greater 
interaquifer transfer of water during the operation of 
wells, and to increase the estimated capacity of the Sandy 
River Mudstone Aquifer at the expense of the overlying 
Troutdale Sandstone Aquifer." 

In addition to the public water supply wells in Mid-Multnomah County, there 
are a number of private individuals who utilize the groundwater. In fact, 
the right to utilize the groundwater for specific purposes and amounts is 
expressly identified and protected in state law. 

ORS 537.545 states that: 

"No registration, certificate of registration, application 
for a permit, permit, certificate of completion or ground 
water right certificate under ORS 537.505 to 537.795 is 
required for the use of ground water for stockwatering 
proposes, for watering any lawn or noncommercial garden not 
exceeding one-half acre in area, for single or group domestic 
purposes in an amount not exceeding 15,000 gallons a day or 
for any single industrial or commercial purpose in an amount 
not exceeding 5,000 gallons a day. The use of ground water 
for any such purpose, to the extent that it is beneficial, 
constitutes a right to appropriate ground water equal to that 
established by a ground water right certificate issued under 
ORS 537.700. The Water Resources Director, however, may 
require any person or public agency using ground water for 
any such purpose to furnish information with regard to such 
ground water and the use thereof. 11 

Under this law, an individual has a right to use the groundwater 
for the purposes and in the amounts listed above. An unknown number 
of individuals in Mid-Multnomah County have exercised this right. 

The Department of Environmental Quality also has first hand knowledge that 
the groundwater is used for drinking water because it has sampled both 
private and public wells on several occasions over the past 11 years. 

No factual information was submitted which would dispute whether the 
groundwater is used or could be used for drinking water. However, several 
people testified that the most reliable source of drinking water was the 
City of Portland's Bull Run Reservoir and that water districts should not 
be using the groundwater. Bob Bledsoe (B5) stated that Gilbert, Richland, 
and Parkrose Water Districts are on wells but the Parkrose system will 
shortly be going over to Bull Run Water. 

Conclusion 

The hearing record shows that the groundwater in the Mid-Multnomah County 
water table aquifer and deeper aquifers underlying the affected area is 
used and can be used for drinking water. 
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3. IS MORE THAN 50 PERCENT OF THE SEWAGE IN THE AFFECTED AREA DISCHARGED INTO 
CESSPOOLS, SEPTIC TANKS, OR SEEPAGE PITS AND DOES THE SEWAGE CONTAIN 
BIOLOGICAL, CHEMICAL, PHYSICAL, OR RADIOLOGICAL AGENTS THAT CAN MAKE WATER 
UNFIT FOR HUMAN CONSUMPTION? 

Summary of Slgnificant Information from this Record. 

Dr. Charles P. Schade. Multnomah County Health Officer (A28) 
concurred in information presented at the hearing that 50 percent or 
more of the sewage flow in the affected area is discharged to 
cesspools. Dr. Schade also stated in response to questions that 
sewage contained agents which would make the groundwater unfit for 
consumption. 

Multnomah County Groundwater Aquifer--Status Report. EQC Staff 
Report, February 1978 (B3A5). This report describes the Central 
Multnomah County area as an area of approximately 30 square miles 
where development has occurred over the past 30-50 years utilizing in 
individual on-site sewage disposal systems, predominantly cesspools. 

Providing Sewer Service to Mid-Multnomah County; Framework Plan. The 
East County Sanitary Sewer Consortium, June 1984 (B3b1). The 
framework plan states that there are approximately 65,000 homes and 
apartments in the affected area which, together with schools and 
hospitals, discharge an estimated 14 million gallons of sewage flow a 
day. Over 90 percent of the discharge is put into cesspools. 

Threat to Drinking Water Findings. The East County Sanitary Sewer 
Consortium, June 1984 (B3b2). This is the East County Sewer 
Consortium's detailed presentation of fact regarding the potential 
threat to drinking water. There are three subbasins within the 
affected area including the entire Inverness Basin and portions of the 
Columbia (including Johnson Creek) and Gresham Basins. The table 
below provides a distribution of population in the affected area and 
the percent which is unsewered and therefore discharging sewage into 
cesspools, septic tanks, or seepage pits. 

Basin Pao!!leUa!! Selieg§ Elali (MgD) 
Total Unsewered % Total Unsewered % 

Inverness 36,000 30,600 85 4.5 3.8 84 
Columbia 88,000 81I700 93 8.8 8.2 93 
Gresham 2!!,QQQ lZ,ZQQ fill --3....3. --2.....1 1.0. 
TOTAL 150,000 130,000 87 16.6 14.3 86 

The population estimates were taken from 1980 U.S. Census tract data. 
The Consortium also determined the number of other facilities such as 
hospitals, libraries, schools, other public service buildings, and 
businesses which were in the basin and identified the waste inputs and 
disposal systems. 
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Paul Yarborough. Director, Department of Environmental Services, 
Multnomah County, (E27) submitted written testimony which describes 
the use of cesspools in the affected area. He states "there are 
approximately 56,000 cesspools in the affected area. 11 

Proposal for EOC to Declare a Threat to Drinking Water in a 
Specifically Defined Area in Mid-Multnomah County, EQC Staff Report, 
June 1984 (B3a19). This report describes the sewage discharged into 
cesspools, septic tanks, or seepage pits. Attachment V to the report 
identifies some of the biological, chemical, and physical agents in 
sewage that would make water unfit for human consumption. 

John Lang, Director Public Works Department, in his testimony (A6) 
before the Commission, stated that the Consortium had examined 
statutory Condition 3, "is more than 50 percent of the sewage in the 
affected area discharged into cesspools, septic tanks, or seepage pits 
and does the sewage contain biological, chemical, physical, or 
radiological agents that can make water unfit for consumption," and 
believes the condition has been met. 

Oregon Administrative Rules (E26e). This document contains the State 
Administrative Rules for Cesspools and Seepage Pits, OAR 340-71-335. 
It establishes a statewide prohibition on the use of cesspools except 
in Multnomah County where a specific schedule was established for 
phasing out cesspool use. The schedule included a July 1, 1984 date 
for submittal of plans to sewer the cesspool area and a January 1, 
1985 date for prohibition of cesspools in Multnomah County. 

Final Report Oregon On-Site Experimental System Program, DEQ, December 
1982 (E26j). This technical report provides information on the 
content of septic tank effluent, including biological oxygen demand, 
nitrates, fecal coliform and total coliform. Effluent from cesspools 
contain similar constituents, with higher values. 

Mary Ellis (E17) presented general testimony on the extensive use of 
on-site systems in her area, 

Kristine Gebbie, Administrator, Health Division, (E29) submitted 
written testimony which supports sewering the affected area, She 
believes that continued disposal of untreated subsurface sewage will 
result in high levels of volatile organic chemicals and nitrates and 
unless reversed, the situation will become an increasing hazard to 
human health. 

Sources of Toxic Compounds in Househgld Wastewater, 
Steven W. Hathaway, U.S. Environmental Protection Agency, Cincinnati, 
Ohio (E26q). This technical paper describes the sources of toxic 
compounds found in wastes that discharge from the typical household. 

William E. Morton, M.D., Oregon Health Sciences University (E36, B9) 
submitted written testimony which states that there are many texts and 
journals in public health and environmental sciences which endlessly 
document the need for safe sewage disposal, particularly in urban 
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areas as population densities increase, and the need for protection of 
groundwater from chemical and microbiological contamination. Dr. 
Morton also presented a written statement (B9) to the Environmental 
Quality Commission that states that: 

"throughout human history our ability to live in cities 
and large metropolitan areas has depended on our 
abilities to provide safe drinking water and to dispose 
safely of our own wastes. Before we understood how 
microorganisms and toxic chemicals could cause disease 
when allowed to contaminate drinking water, there were 
regular massive cycles of contamination-caused disease 
in urban populations whose waste disposal systems had 
been allowed to become inappropriate and over-taxed by 
increasing population density." 

John C. Stoner. R.S •• Oregon Water Treatment Certification Program 
(E37) submitted written testimony which described case studies in East 
Springfield and River Road-Santa Clara where inadequate on-site waste 
disposal practices resulted in serious health hazards. He described 
the situation in East Springfield where rapid development without the 
benefit of public sewers created one of the most serious public health 
hazard problems in Oregon, an epidemic of infectious hepatitis 
throughout Central Lane County in the 1950s. He also discussed a 
survey of communicable disease records in Lane County which showed 
conclusively that the rate of water and sewage-borne diseases in the 
unsewered area of River Road-Santa Clara was double the rate within 
the sewered area of Eugene, and how similar that area is to 
Mid-Multnomah County. 

The Long Island Ground Water Pollution Study. State of New York 
Department of Health, April 1969 (E26r). This technical report 
describes how subsurface sewage disposal practices have lead to the 
gradual abandonment of a readily available and highly productive 
groundwater supply in Nassau County. The aquifer was the major 
available source of individual water supply for homes, commercial 
establishments, and some public water supply wells in the Nassau
Suffolk area. The report describes the problem of developing a deeper 
aquifer which poses the risk of increased transfer of contaminated 
water from the overlying aquifer. The report describes the contami
nants found in sewage and how they rendered the water unusable. It 
states "Groundwater is highly vulnerable to pollution by untreated 
sewage wastes and possesses poor recuperative capabilities." There is 
also information provided which states that in areas of Nassau County 
which have been sewered, the quality of the upper aquifer is improving. 

Mid-County Water Safety Needs Sewers. Dr. Charles Schade, Multnomah 
County Health officer (E23a). This article describes how the 
inadequate disposal of untreated sewage resulted in widespread human 
health concern in Oregon's waterways during the 1960s and 1970s. it 
also goes on to state that the discharge of untreated sewage into the 
groundwater of Mid-Multnomah County is analagous to what occurred in 
the surface water. 
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Harold Osterud. M.D., (E35) submitted written testimony that supports 
the findings of the Consortium and states that "gross pollution of 
groundwater from thousands of cesspools, [is] clearly and inevitably 
contaminating drinking water sources as outlined in the East County 
Sanitary Sewer Consortium publication. 11 He further states that "the 
amount of sewage contaminating the groundwater table from 56,000 
cesspools certainly presents a hazard to anyone using the water." 

Dr. Osterud comments that the amount of sewage introduced to the 
groundwater table is a hazard to those using the water and that if 
current practices continue, the upper aquifer in Mid-Multnomah County 
will be destroyed, 

Analysis of Information Presented 

The information in the hearing record describes the sewage disposal 
practices utilized in the affected area. The Consortium report (B3b2) 
describes in detail the sewage disposal systems used in each of the three 
basins within the affected area. The report states that 86 percent of the 
sewage flow in the affected area is discharged to cesspools, seepage pits, 
and septic tanks with 14 percent collected and transported to sewage 
treatment facilities. Multnomah County, (E27) the agency with whom the 
Department has contracted with to provide the on-site waste disposal program 
in this county, has stated that there are approximately 56,000 cesspools in 
the affected area. Dr. Charles P. Schade, Multnomah County Health Officer 
(A28) concurred that 50 percent or more of the sewage flow in the affected 
area is discharged to cesspools. Several other individuals testified that 
the dominant waste disposal practice in the area is on-site systems. 

Substantial information was submitted to the record supporting a conclusion 
that sewage does contain microorganisms and organic and inorganic chemicals 
that can make water unfit for human consumption. This included testimony 
from Kristine Gebbie, Health Division Administrator, (E28) Harold Osterud, 
M.D., (E35), William Morton, M.D. (E36, B9) John Stoner, R.S. (E37), 
Charles Schade, M.D. (A28, E23a), and the Long Island Study (E26r). 

No information was presented in the hearing which disputes that "more than 
50 percent of sewage in the affected area discharged into cesspools, septic 
tanks, or seepage pits and the sewage contains biological, chemical, 
physical, or radiological agents that can make water unfit for human 
consumption. 11 

Conclusion 

The hearing record shows that more than 80 percent of the sewage in the 
affected area is discharged into cesspools, septic tanks, or seepage pits. 
The hearing record further shows that sewage contains microorganisms and 
organic and inorganic chemicals that can make water unfit for human 
consumption. 

TL3783 
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4. DOES ANALYSIS OF SAMPLES OF GROUNDWATER FROM WELLS PRODUCING WATER THAT MAY 
BE USED FOR HUMAN CONSUMPTION IN THE AFFECTED AREA CONTAIN LEVELS OF ONE OR 
MORE BIOLOGICAL, CHEMICAL, PHYSICAL OR RADIOLOGICAL CONTAMINANTS WHICH, IF 
ALLOWED TO INCREASE AT HISTORICAL RATES, WOULD PRODUCE A RISK TO HUMAN 
HEALTH AS DETERMINED BY THE LOCAL HEALTH OFFICER? ARE SUCH CONTAMINANT 
LEVELS IN EXCESS OF 50 PERCENT OF THE MAXIMUM ALLOWABLE LIMITS SET IN 
ACCORDANCE WITH THE FEDERAL SAFE DRINKING WATER ACT? 

Summary of Information from the Record 

Dr. Charles P. Schade (A28) presented oral comments specifically 
directed towards the question of whether the groundwater from the 
wells in the affected area contain contaminants which if allowed 
to increase at historical rates would produce a health risk and 
whether levels exceed 50 percent of the federal drinking water 
standards. He stated that nitrate-nitrogen (N03-N) levels 
exceeded 50 percent of the drinking water standard and that this 
is a significant contamination level. He stated that based on an 
analysis of 10 years of data, there appears to be a positive 
increasing trend in nitrate-nitrogen (N03-N) contamination, but 
seasonal variations in the data limit its usefulness for trend 
analysis. He pointed out that groundwater data had only been 
systematically collected for the past 1 1/2 years. He is convinced 
that the groundwater does have high levels of health threatening human 
and industrial waste contamination. In response to a question on the 
10 mg/l nitrate-nitrogen (N03-N) standard, Dr. Schade stated that 
there was very defensible empirical evidence (E33a-f) to support 
this standard. 

Dr. William Morton (B9) noted that he was concerned about the 
increasing nitrate levels in the groundwater. His own research 
had indicated that increased blood pressure levels and associated 
health problems may be linked to nitrate levels. Dr. Morton also 
expressed concern over the health risk associated with 
nonbiodegradable chemicals and possible carcinogens that may 
enter the groundwater. 

Environmental Quality Commission Agenda Item O. February 24, 
1978 EQC Meeting (B3a5) presents a background description of the 
Multnomah County groundwater problem. The report states that 
monitoring information revealed that nitrate-nitrogen (N03-N) levels 
in groundwater were elevated. 

Mid-County Water Safety Needs Sewers. Dr. Charles P. Schade, 
Multnomah County Health Officer, The Oregonian, Tuesday, 
September 4, 1984 (E23a). In this article Dr. Schade describes 
the groundwater contamination in Mid-Multnomah County and the 
public health ramifications. Dr. Schade compared the threat to 
groundwater with the water pollution crisis in Oregon's rivers, 
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lakes, and streams in past years. He also discussed the health 
implications of high nitrate levels in drinking water and the 
need to change the unacceptable public health policy of dumping 
raw sewage into a drinking water source. 

Department of Environmental Quality Mid-Multnomah County Data. 
1974-1984 (E26a). This reference includes data collected from 
Mid-Multnomah County wells from 197 4-1984. From July 1983 through 
July 1984, samples were taken on approximately a monthly basis from 10 
wells. These samples were analyzed for inorganic or organic 
contaminants. The data shows that nitrate-nitrogen (N03-N) levels in 
the majority of samples from 8 wells are in excess of 5 mg/l (50 
percent of the maximum allowable limits set in accordance with the 
Federal Safe Drinking Water Act). The highest level recorded was 
7.5 mg/l. One well located on the southeast boundary of the affected 
area contains nitrate-nitrogen (N03-N) levels of 3.6 to 4.2 mg/l. The 
tenth well was the upgradient background well located at the southern 
edge of the affected area on the west slope of Powell Butte. This 
well shows nitrate-nitrogen (N03-N) levels of 0.6 mg/l. 

Department of Environmental Quality Laboratory Quality Assurance 
Implementation (E26d). This document describes the quality 
assurance program for the laboratory. It identifies the standard 
water sample collection and analysis techniques and methods. 
Included in this document are those specific collection and 
analysis methods used for the Mid-Multnomah County groundwater 
data collection project. 

Volatile Organic Chemicals. Department of Environmental Quality 
Staff Report, December 1, 1983 (E26p). This document describes a 
series of volatile organic chemicals tested for in groundwater in 
the affected area. It also describes what different 
concentration levels mean in terms of human health risk. 

The U.S. Geological Survey. 1975-1976, Groundwater Quality Data 
in Mid-Multnomah County (E26b). The USGS collected groundwater 
quality samples in Mid-Multnomah County wells during 1975-1976. 
The sample analyses show that some nitrate-nitrogen (N03-N) 
levels are in excess of 50 percent of the Federal Drinking Water 
Standard. 

Water Quality in Columbia Slough. Oregon. 1971-1973 
Report (E26h). This report describes the Department of 
Environmental Quality early monitoring activities in Columbia 
Slough which lead to the conclusion that nitrate-nitrogen (N03-N) 
laden groundwater was discharging into the Slough resulting in 
extensive algae blooms. Data was collected and analyzed in the 
Slough and the groundwater to the south of the Slough. 



Evaluation of Hearing Record 
Page 20 

Groundwater Exploratory Program. City of Portland, April 
1977, Pilot Well Study. City of Portland, November 1978 (E26i). 
The City of Portland Bureau of Water Works completed two 
extensive hydrogeologic investigations of areas in Mid-Multnomah 
County during 1977 and 1978. These documents provide specific 
information on the groundwater in Mid-Multnomah County. The 
groundwater quality data presented in Plate 8 of the "Groundwater 
Exploratory Program" .report shows nitrate-nitrogen (N03-N) levels 
exceeding 50 percent of the federal drinking water standard in 
some wells. The "Pilot Well Study" report also contains data 
which indicates that the groundwater in the affected area has 
nitrate-nitrogen (N03-N) levels that exceed 50 percent of the 
federal drinking water standard. This report also provides 
detailed information from pages 42-77 that describes the 
hydrogeologic characteristics of the major aquifers underlying 
the affected area. Specifically the discussion on pages 55-58 
provides information on nitrate contamination of the aquifer from 
cesspools and its expected increasing trend for the future. 

National Interim Primary Drinking Water Regulations (E26n), These 
regulations set the national standards for organic and inorganic 
parameters and microorganisms in public drinking water. The 
specific federal standards for nitrate-nitrogen (N03-N) and total 
dissolved solids are 10 mg/l and 500 mg/l respectively. 

William H. Young. Director, Water Resources Department (E29) 
submitted written testimony that reviews the current groundwater 
data and states that it confirms the nitrate concentrations 
in the shallow aquifers increase in the direction of groundwater 
flow. 

Mr. Young also stated that the source of the nitrate and the man
made organic chemicals clearly show the effect of on-site waste 
water disposal practices. 

Subsurface Sewage Disposal and Contamination of Groundwater in East 
Portland. Oregon. E. L. Quan, H. R. Sweet, and J, R. Illian, 1974 
(E30b3). This report presents background information on 
contamination of the Mid-Multnomah County water table aquifer by 
subsurface sewage disposal techniques. Pages 362-366 provide 
detailed information on groundwater contamination in the affected 
area. 
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Nitrate in Drinking Water, E. F. Winton, R. G. Tardiff, and 
L. J, McCabe, February 1971 (E30b4). This technical paper provides 
the basic public health implication from having high levels of nitrate 
in drinking water. 

Frances Hyson (A32) stated that her shallow well was not 
contaminated according to lab tests which she has had done for 7 
years. 

Bob Bledsoe (B5) states that the Portland Water Bureau 
determined before drilling wells that the threat of contamination 
to the lower aquifer was negligible. 

Lee Kennedy, Manager, Richland Water District (E25) submitted a 
written statement on the location, depth, and quality of the 
District's three wells. The water quality tests completed to 
date show no coliform contamination and the latest inorganic 
analysis are under EPA limits on these approximately 400 feet 
deep wells. 

Mal Johnson (A14) testified that his drinking water had a very 
strong iodine smell and that all indications point to the need 
for sewers to eliminate both a health risk and a water quality 
problem. 

Dr. Harold Osterud. Oregon Health Sciences Center (A20) stated how 
it was unfair that this one area (Mid-Multnomah County) was able 
to discharge their sewage into the public water supply. He was 
also concerned that the deeper aquifer may become polluted if the 
polluted shallow aquifer water was drawn into it. 

John Lang, Director, Public Works Department, Portland (A6) 
testified that he felt Dr. Schade's testimony would show that 
contamination levels were in excess of 50 percent and show a 
positive trend exists in the affected area. 

Environmental Quality Commission Meeting Minutes, June 25, 1976 
(B3a4) discuss in general terms that the aggregate effect of 
thousands of cesspools in East Multnomah County had been an 
increase in nitrate concentrations in groundwater drinking water 
supplies. 

Environmental Quality Commission Agenda Item K. March 5, 1982 
(B3a15) generally describes the groundwater problem in East 
Multnomah County. The report states that studies have shown that 
upper levels of much of the aquifer are contaminated which has 
been verified by the increased levels of nitrate-nitrogen (N03-N). 
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Earl Blumenauer. Multnomah County Commissioner (E16) discusses 
the contamination in the groundwater and how it is a concern for 
present and future groundwater use. He testified that the Board 
of County Commissioners has recognized this to be a problem and 
has approved a plan which offers a solution. 

Clatsop Plains Ground Water Protection Plan and Groundwater 
Eyaluation Report. Sweet, Edwards, and Associates, Inc., December 
1981 (E26k). The report provides specific information on the 
typical sources of nitrate-nitrogen (N03-N) contributions to an 
aquifer. 

Groundwater in the East Portland Area, U.S. Geological Suryey 
Water-Supply Paper 1793, 1965 (E261) discusses the concern that 
continued development in the densely populated suburban districts 
cf Portland, where household and other wastes are disposed of in 
cesspools and septic tanks, may pose a threat to the groundwater 
(pages 52-54) and restrict its use. 

Sources of Toxic Compounds in Household Wastewater, 
Steven W. Hathaway, U.S. Environmental Protection Agency, Cincinnati, 
Ohio (E26q). This technical paper describes the sources of toxic 
compounds found in wastes that discharge from the typical household. 

The Long Island Groundwater Pollution Study, State of New York, 
Department of Health, April 1969 (E26r). The State of New York 
undertook an extensive investigation of the groundwater on Long 
Island over the past twenty years. This document provides detailed 
case study information on how cesspools and septic tanks have 
contaminated the sole source drinking water aquifer on Long Island. 
It gives very detailed information on the types of constituents found 
in cesspool wastes and how this pollutes the groundwater. 

Dr. William E. Morton (B9) submitted written testimony that discusses 
the difficulty society in general has had throughout human history to 
safely dispose of its wastes and provide safe drinking water. The 
failure to do this has resulted in regular massive cycles of 
contamination-caused disease in urban populations. He is particularly 
concerned about the evidence of increasing nitrate levels in 
groundwater in this region. This he contends is evidence of human 
waste accumulation in the groundwater, which has implications of human 
health risk. 

Kristine Gebbie. Administrator. Health Division, (E28) submitted 
written testimony which describes their concern from a public health 
standpoint about the two primary types of contaminants found in the 
affected area wells. They believe that volatile organic chemicals and 
nitrate-nitrogen (N03- N) both pose a threat to public health. The 
U.S. EPA recommends a level of zero for these organic chemicals and a 
level of 10 mg/l for the nitrate being found in a majority of the 
wells in levels ranging from 5-8 mg/1. The Health Division believes 
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there is an increase in risk to the aquifer from continued growth in 
population, business, industry, and service institutions (such as 
hospitals, schools, etc.) and the subsequent disposal of wastes into 
the aquifer. 

Congenital Malformations and Maternal Drinking Water Supoly in Rural 
South Australia; a Case-Control Study. Margaret M. Dorsch, 
Robert K. R. Scragg, Anthony J, McMichael, Peter A. Baghurst, and 
Kenneth F. Dyer, American Journal of Epidemology, Vol. 119, No. 4, 
April 1984 (E33a) describes the congenital malformation in children 
whose mothers consumed principally groundwater. The paper shows 
statistically significant risk increases occurred and that a nearly 
threefold increase in risk for women who drank water containing 
5-15 ppm of nitrate and a fourfold increase in risk for those 
consuming 15 ppm of nitrate. 

Hypertension and Drinking Water Constituents in Colorado. 
William E. Morton, M.D., Dr, P.H., American Journal of Public Health, 
Vol. 61, No. 7, July 1971 (E33b) describes the research to examine the 
relationship between hypertension and drinking water constituents. 
The paper suggests that there is reason to suspect a causative 
relationship between elevated nitrate levels in water and the 
population hypertension pattern. 

Nitrates in Municipal Water Supply Cause Methemoglobinemia in Infant. 
Joseph Vigil, B.S., Sherman Warburton, B.S., M.P.H., William S. Haynes, 
M.D., M.P.H., and Leland R. Kaiser, M.A., M.P.H., Public Health Reports 
Vol. 80, No. 12, December 1965 (E33c) presents information on how 
nitrates in a municipal water supply caused methemoglobinemia in an 
infant in a Colorado City. 

Cyanosis in Infants Caused by Nitrates in Well Water. Hunter H. Comly, 
M.D., Journal of the American Medical Association, Vol. 129, No. 2, 
September 8, 1945 (E33d) describes a case study where cyanosis in 
infants was caused by nitrates in the drinking water well, in Iowa 
City, 

Methemoglobinemia Associated with Well Water, Louis W. Millen, M.D., 
Journal of the American Medical Association, Vol. 216, No. 10, June 7, 
1971 (E33e) describes the health effect of preparing infant milk 
formula with well water containing excess nitrates in Texas and the 
associated methemoglobinemia. 

Methemoglobin Leyels in Infants in an Area With High Nitrate Water 
Supply. Lois Ann Shearer, M.P.H.; John R. Goldsmith, M.D.; 
Clarence Young, B.S.C.E.; Owen A. Kearns, M.D.; and 
Benjamin R. Tamplin, Ph.D. American Journal of Public Health, 1972 
(E33f) compares the health effects of infant populations exposed and 
not exposed to high nitrate in their drinking water. 

Ludmilla Pitkin (A55) raised questions on the source of 
monitoring and analyses of groundwater. 
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Gordon Shadburne. Commissioner. Multnomah County (A10) testified 
that he had reviewed Dr. Schade 1 s report and felt that the 
information presented did not show any increase in pollutants or 
that there was a trend to higher levels. 

Jeanne Orcutt (A12) questioned the water quality sampling 
conducted in the area and the results. She did not believe there 
was a historic pollution trend or a uniform sampling schedule. 
She asked that if there was a trend, when would the maximum 
concentrations occur and what those levels would be. Mrs. Orcutt 
also stated that the aquifer being used for drinking water is too 
deep to be contaminated. She inferred that because Multnomah 
County was still permitting cesspools and septic tanks, they did 
not believe there was any contamination. Finally she stated that 
EPA did not find any safe drinking water standards violations in 
the water being used in the area. 

Louis Turnidge (A15, C10) questioned the existence of water quality 
problems in the affected area. He stated that nitrate was used 
for either explosives or fertilizer and that the problem would 
not be solved by sewering the area. Mr. Turnidge also testified that 
the sands and gravels worked very well in filtering wastes. 

Chuck Root, Manager, Rockwood Water District (E6) stated that the 
district's two wells are at least 500 feet deep and that they 
provide 5 percent of the districts water. Also their water is 
safe for public drinking, 

Herb Brown (C13) testified that he was concerned about the source 
of pollutants since dye tests of cesspools were not performed nor 
were soil core samples obtained to pinpoint the sources of 
pollution. He concluded that there may be pollutant present at 
scattered points but the sources were unknown. 

Henry Kane, Attorney, On Behalf of Citizens United in Action 
(A11, B4, E31) testified orally and in written statement that the 
material in the record is not sufficient to meet the threat to drinking 
water statute. He contends that documents presented in the record do 
not contain evidence that the sewage contains agents that can make the 
water unfit for human consumption. 

Mr. Kane also states that the nitrate level does not exceed the maximum 
allowable limit and that "the document (B3b2) does not state that 
the limit will be exceeded. 11 He wants proponents to show pollution 
levels above state standards, 

His client's position is that the nitrate in the groundwater is not a 
statutory threat because the problem can be resolved by treating the 
groundwater or requiring the water districts to obtain water elsewhere. 
He also presents specific information on treatment and source 
alternatives, There is also some discussion in this statement on the 
fate of nitrate in the groundwater and their removal from the affected 
area (page 6 - E31). 



Evaluation of Hearing Record 
Page 25 

H. Hayercamp (B6) submitted written testimony questioning the motives 
behind sewering the area. He also suggests that the test wells are 
located in areas that could easily pick up traces of nitrate from many 
different activities besides cesspools. 

Dr. Harold Osterud (E35) submitted written testimony discussing 
the hazard to groundwater of allowing 56,000 cesspools to 
discharge into the water table. He stressed the need for taking 
action before the disease occurs and not wait until an epidemic 
of malformed infants or a proven case of concern. 

Dr. William Morton (E36) submitted written testimony examining 
the question of how sewage can affect groundwater with respect to 
health risks. He states "There is not serious credible question 
about the reality of the need for sewers to protect the publics 
health in Mid-Multnomah County." 

General comments were received on the presence of a threat to drinking 
water, the need for sewers, concern over the contamination of 
groundwater, and the use of chemicals to unclog cesspools. 
A27, B11, C11, E19) 

General comments were also received that disputed whether a threat to 
drinking water existed, disputed that the groundwater was polluted, 
stated that the groundwater was of good quality, stated that a threat 
had not been proven, advocated the use of bottled water, the 
residential population in the affected area could generate 14 mgd of 
sewage; and raised questions as to the effect of domestic animal wastes 
and human burial on groundwater quality. 
(A52, A57, A26, A17, A21, A32, A33, A50, C18, E5, E9, C12, C14, B13, 
C2, C9) 

Analysis of Information Presented 

The following evaluation is divided into separate sections to better focus 
on the different issues in this complex question. 

1. Are Levels of Contamination in Excess of 50 Percent of the 
Federal Drinking Water Standards? 

The record was first reviewed to determine whether the 
contaminant levels in the affected area were in excess of 50 
percent of the maximum allowable limits set in accordance with 
the Federal Safe Drinking Water Act. This is a critical part of 
the question because if the contaminant levels do not meet this 
test, there would be no need to examine the remaining portion of 
the question. 
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The primary documents used to determine if the contaminant levels 
were in excess of 50 percent of the drinking water standards were: the 
Department of Environmental Quality's groundwater data collected in 
Mid-Multnomah County (E26a), the U.S. Geological Survey Water Supply 
Paper (E26b), the City of Portland, Water Bureau report (E26i), and the 
Columbia Slough report (E26h). These references contain water quality 
data and data evaluations which provide specific information on the 
groundwater quality. 

The information shows that concentration of nitrate-nitrogen (N03-N) in 
the groundwater in the affected area exceeds 50 percent of the Primary 
Federal Drinking Water Standard of 10 mg/l. On two occasions the 
nitrate-nitrogen (N03-N) level actually exceeded the 10 mg/l standard. 

The data (E26a), also shows that the total dissolved solids (TDS) 
is approaching 250 mg/l in the lower gradient wells. The 
Secondary Federal Drinking Water Standard is 500 mg/l (E26n) for 
total dissolved solids. The upgradient wells to the south 
(Wettern, Cabler) have the lowest TDS level, with the lowest 
level of 121 mg/l and averaging approximately 137 mg/l, but in 
the downgradient wells to the north, the levels rise until they 
peak at 241 mg/l (Calcagno July 21, 1983). This is 
characteristic of many other parameters the Department sampled 
over the past fourteen months. A brief look at the data (E26a) 
will show that chloride, sulfate, calcium, phosphorus, and 
conductivity, also increase as the water moves downgradient, 
through the water table aquifer from the southern wells to the 
northern wells. This pattern shows that the aquifer gradually 
picks up contamination as it moves northward through the affected 
area. 

The Department also collected and analyzed samples for volatile 
organic chemicals in the affected area. The data (E261) shows 
the presence of some of these chemicals at very low levels. These man
made chemicals are possible carcinogens and/or are also suspected of 
other possible health problems (E26o, A28, E28, E26a). The U.S. 
Environmental Protection Agency (EPA) has not yet established drinking 
water standards for these chemicals. The EPA does, however, recommend, 
and is in the process of establishing, a federal maximum contamination 
level of zero for many of these chemicals. This points to the general 
concern over having any detectable levels of these chemicals in 
drinking water. 

These chemicals are used in many different industrial and 
commercial operations (E26a), as solvents, degreasers, 
refrigerants, etc. Recent research completed by EPA (E26p) has 
identified the many household products which contain some of 
these chemicals. Some are degreasers and solvents commonly used 
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as paint removing/thinning products as well as cesspool and septic 
system cleaners. People testified during the hearing that they 
either used or knew others who used cesspool cleaners (E19) and 
they were concerned over the possible effects these chemicals this 
might have on the groundwater. Other people felt that if chemicals 
were a concern, then maybe some restriction should be placed on 
their use (A11). However, if EPA establishes a recommended maximum 
contamination level of zero for some or all of these organic 
chemicals, then there would be more concern over the present 
organic chemical levels in Mid-Multnomah County. 

Testimony was presented to dispute whether there were any water 
samples in excess of the drinking water standards or that a threat 
could exist without standards being violated, or that the water was 
unsafe to drink. (A32, E25, A11, B4, E31) 

In order to clarify any misunderstanding on this point, the 
statutory language should be examined. Under this statute, one or 
more biological, chemical, physical, or radiological contaminants 
have to exceed 50 percent of the maximum allowable limits set in 
the federal drinking water standards. They do not have to exceed 
the standard. Individuals and public water districts (A32, E25, 
E6) could have water quality tests performed on their well water 
which do not show results that exceed the established drinking 
water standards, but it might still exceed 50 percent of the 
standard and fall within this statute. This criterion highlights 
the intended purpose of this legislation which was to prevent 
contamination from reaching the point where an aquifer would reach 
or exceed standards and impair its beneficial use. The specific 
intent was to protect those areas which, because of their physical 
characteristics (more than 50 percent rapidly draining soils) waste 
disposal practices (more than 50 percent cesspools and septic 
systems), potential groundwater use (groundwater is or can be used 
for drinking water) and present and projected future contamination 
levels (exceed 50 percent of standard and rates indicate future 
risk) could develop into a health risk situation unless steps were 
taken to prevent the problem from getting worse. 

Some people view that a problem does not exist or needs to be 
addressed until the contamination has reached or exceeded the 
drinking water standards. It is likely that a health risk may not 
occur until a contaminant reaches or exceeds the drinking water 
standard. However, is it not desirable to postpone corrective and 
preventive actions until that state of affairs has been reached. 
Because groundwater moves so slowly compared to surface water, 
probably averaging less than 5 feet per day in Mid-Multnomah County 
(E29), it would probably take a few decades or more for the aquifer 
to purge itself of the present contamination if all discharges were 
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eliminated today. Failure to take preventive and corrective 
actions would render a valuable resource useless, at least as a 
potential water supply. However, if the problem is addressed in an 
orderly manner before the resource becomes unfit for beneficial 
use, the contamination can be lessened over time and the 
groundwater can remain a viable resource during the period in which 
the problem is being addressed. 

2. The second portion of this question deals with whether "wells 
producing water that may be used for human consumption in the 
affected area contains levels of one or more biological, chemical, 
physical, or radiological contaminants which, if allowed to 
increase at historical rates, would produce a risk to human health 
as determined by the local health officer. 11 The essential point of 
this part of the question is whether in the absence of preventive 
and corrective action, contaminant levels can be expected to 
increase so as to produce a risk to human health. 

Dr. Schade, the local County Health Officer (A28) stated that there 
appears to be a positive increasing trend in nitrate-nitrogen (N03-N) 
contamination. He also stated that there is not a clear historical 
trend in nitrate-nitrogen (N03-N) levels seen in individual wells 
(B3b2). The Department interprets the combination of these statements 
to say that the seasonal variations in the data and the limited years 
of data available, prevent analysis of the data to establish a 
statistically significant trend, however, there appears to be an 
increasing 1;rend. 

The staff examined the data record to see if it would show an 
increasing trend. The data record is very limited for any 
information before 1974. There is some data (E26h) on the Hazelwood 
(Russellville) and Parkrose wells from 1966 and 1972 respectively 
that contain some nitrate-nitrogen (N03-N) level information. The 
Hazelwood well data shows that nitrate-nitrogen (N03-N) levels were 
5.7 mg/l and 4.7 mg/l in well Nos. 1 and 2 respectively back in 
1966. The Parkrose data has nitrate-nitrogen (N03-N) levels at 5.4 
mg/l. The 1983 yearly average for the Parkrose wells is 6.8 mg/l 
and Hazelwood wells Nos. 1 and 2 are 6.7 mg/l and 6.3 respectively. 
This shows a rise in nitrate-nitrogen (N03-N) concentration. A 
close examination of the 1974-1984 data record for the Mid-Multnomah 
County wells shows that nitrate levels fluctuated widely during the 
early years. For example, the range in the Calcagno well during 
1974 was from a high of 11.9 mg/l in July to a low of 3.3 mg/l in 
August. In later years, the values have not shown this type of 
fluctuation and the range in different wells tends to be very narrow 
with a 1 mg/l range at the widest, and 0.2 mg/l range at the 
narrowest. A summary of available nitrate-nitrogen (N03-N) data from 
5 wells at 3 locations follows: 
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Parkrose 
.1§.fil:. _jj2._ -113-. 

1966 

1967 

1968 

1969 

1970 

1971 

1972 5 .4 ( 1) 

1973 

1974 6.5(6) 5,9(6) 

1975 5.8(8) 5,9(7) 

1976 6.6(2) 

1977 

1978 6.4(6) 6.6(7) 

1979 7,3(4) 7.0(4) 

1980 6.8(8) 7.0(7) 

1981 6.8(9) 6.9(9) 

1982 

1983 6 .6( 5) 7.0(5) 

1984 6.7(8) 6.8(8} 

Hazelwood 
..Jlj_ ...Jl2-... 

5. 7( 1) 4. 7( 1) 

6.6(6) 6.0(6) 

5.6(8) 6.0(8) 

6.4(2) 6.8(2) 

6.8(7) 

6. 7(3) 6.2(2) 

6. 7( 3) 6.3(3) 

Note: Average nitrate-nitrogen (N03-N) values in mg/l. 

Calcagno 

7.0(6) 

6.3(5) 

7.1(6) 

5,9(2) 

7.2(8) 

7.2(8) 

6.4(4) 

6.5(8) 

Number in parentheses is the number of samples included in the average. 
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As has been previously noted, the data record is incomplete and not 
appropriate for reliable statistical analysis. An alternative approach 
would be to evaluate individual data points in light of factors expected to 
influence the observed values. This would provide a basis for rejecting or 
grouping data points to better reflect trends. To do this, information of 
the following types would be needed. 

1. Contaminant loadings - (quantity of sewage being discharged.) 

2. Precipitation levels - (quantity of water available for dilution of 
waste discharged.) 

3. Depth, the sample was drawn from within the aquifer - (the deeper the 
sample is taken in the aquifer, the lower the expected contaminant 
concentration level.) 

4. The duration and rate of pumping the well - (degree of draw down 
affects vertical mixing and concentration levels.) 

Since information of this type is not available in the record, the 
Department is unable to draw any conclusion on trend, based on the data. 

Population levels and projections can also be used as a factor in 
evaluating actual or potential trends. Population projections have been 
prepared by Portland, Multnomah County, and Gresham through their 
respective Master Sewerage Plans (B3b8, B3b3, B3b7). The land area 
evaluated in these plans includes but extends beyond the boundaries of 
the affected area. The projections are as follows: 

19..M. 2QQ.Q_ Saturation 

I-205 Corridor and Johnson Creek 89,602 102,940 337 '150 
(B3b8) 

Inverness Basin 50,000 64,000 95,000 
(B3b3) 

Gresham Basin 6!1,332 lQ3,l35 2l8.9l7 
( B3b7) 

Total 203,934 270 ,075 651 ,067 

The 1980 population of the affected area was estimated in the Framework Plan 
to be 129,700 (B3b1): This compares with a 1980 population of 203,993 in 
the combined areas evaluated through the Master Sewerage Plans. Percentage 
growth rates were calculated for year 2000 based on population estimates 
contained in the Master Sewerage Plans. These growth rates are as follows: 

1980-2000 32% 
1980-Saturation 219% 
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If the above percentage increases were applied to the affected area, 
population in the affected area would be as follows: 

1980 
2000 
Saturation 

129,700 
171 ,204 
413,743 

If development was allowed to continue using cesspools and if these 
population projections prevailed, a 32 percent increase in sewage discharge 
to the aquifer could be expected by the year 2000. If this produced a 
corresponding 32 percent increase in the nitrate-nitrogen (N03-N) level, a 
level of 7.5 mg/l in 1980 would increase to 9.9 mg/l in year 2000. A 219 
percent increase in population to achieve saturation development would cause 
even higher levels of nitrate-nitrogen (N03-N). 

The record also contains information on health risks. Nitrate-nitrogen 
(N03-N) is of concern because it can cause methemoglobinemia in infants if 
the concentrations are greater than 10 mg/l in their drinking water. Under 
this condition, the nitrate is converted to nitrite, which is absorbed and 
in turn oxidizes the hemoglobin to form methemoglobin, thus impairing the 
blood's ability to carry oxygen. The infant, because of the lack of oxygen, 
will turn blue ("blue baby") and in some cases the infant may die. A number 
of references in the record (E33a-f) describe some of the research related 
to this disease. Some information (E33b) indicates that hypertension may 
also be related to elevated nitrate-nitrogen (N03-N) levels in drinking 
water. 

Also of concern is the health risk associated with organics now being 
detected in some wells. A health affects standard has not been established. 
However, as noted before, the U.S. EPA is proposing to adopt a standard of 
zero for many of these chemicals. If adopted, one could conclude that an 
actual health risk presently exists. In that event, the U.S. EPA and/or the 
Health Division may have to order termination of use of the wells pending 
elimination of the source and natural recovery of the aquifer. 

Conclusion 

Analysis of samples of groundwater from wells producing water that may be 
used for human consumption in the affected area contain levels of the 
contaminant nitrate-nitrogen (N03-N) in excess of 50 percent of the U.S. 
EPA drinking water standard. Nitrate-nitrogen (N03-N) levels, in fact, are 
in the range of 60 to 70 percent of the U.S. EPA drinking water standard. 
In addition, total dissolved solids levels are at 48 percent of the U.S. EPA 
secondary drinking water standard. 
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Sufficient data and information is not available in the record to establish 
a trend and determine whether contaminant levels are increasing, decreasing, 
or staying the same. If population in the affected area is allowed to 
increase as projected using cesspools for sewage disposal, higher 
contaminant levels would be expected. 

The levels of nitrate-nitrogen (N03-N) and organics being observed in the 
groundwater today pose some level of risk to health. 

The Multnomah County Health Officer (A28) has stated that there appears to 
be a positive increasing trend and that the groundwater does have high 
levels of health threatening human and industrial waste contamination. 
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5. BASED ON QUESTIONS 1 THROUGH 4 ABOVE, DOES A THREAT TO DRINKING WATER 
EXIST IN THE AFFECTED AREA? 

Analysis Information Presented 

The term "Threat to Drinking Water" is defined in ORS 454 .275( 5) as 
follows: 

( 5) "Threat to drinking water" means the existence in any area 
of any three of the following conditions: 

(a) More than 50 percent of the affected area consists of 
rapidly draining soils; 

(b) The groundwater underlying the affected area is used or can 
be used for drinking water; 

(c) More than 50 percent of the sewage in the affected area is 
discharged into cesspools, septic tanks or seepage pits and 
the sewage contains biological, chemical, physical or 
radiological agents that can make water unfit for human 
consumption; or 

(d) Analysis of samples of groundwater from wells producing 
water that may be used for human consumption in the affected 
area contains levels of one or more biological, chemical, 
physical or radiological contaminants which, if allowed to 
increase at historical rates, would produce a risk to human 
health as determined by the local health officer. Such 
contaminant levels must be in excess of 50 percent of the 
maximum allowable limits set in accordance with the Federal 
Safe Drinking Water Act. 

Questions 1 through 4 above address the conditions noted in this definition 
in detail, The conclusions reached from analysis of the information in the 
hearing record are as follows: 

1. More than 80 percent of the affected area consists of rapidly draining 
soils. 

2. T.he groundwater in the Mid-Multnomah County water table aquifer and 
deeper aquifers underlying the affected area is being used and can be 
used for drinking water. 

3, More than 80 percent of the sewage in the affected area is discharged 
into cesspools, septic tanks, or seepage pits, and that sewage 
contains microorganisms and organic and inorganic chemicals that can 
make water unfit for human consumption. 
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4. Analysis of samples of groundwater from wells producing water that may 
be used for human consumption in the affected area contain levels of 
the contaminant nitrate-nitrogen (N03-N) in excess of 50 percent of 
the U.S. EPA drinking water standard. Nitrate-nitrogen (N03-N) 
levels, in fact, are in the range of 60 to 70 percent of the U.S. EPA 
drinking water standard. In addition, total dissolved solids levels 
are at 48 percent of the U.S. EPA secondary drinking water standard. 

Sufficient data and information is not available in the record to 
establish a trend and determine whether contaminant levels are 
increasing, decreasing, or staying the same. The population in the 
affected area is allowed to increase as projected using cesspools for 
sewage disposal, higher contaminant levels would be expected. 

The levels of nitrate-nitrogen (N03-N) and organics being observed in 
the groundwater today pose some level of risk to health. 

The Multnomah County Health Officer (A28) has stated that there 
appears to be a positive increasing trend and that the groundwater 
does have high levels of health threatening human and industrial waste 
contamination. 

Conclusion 

Based on the above information, a threat to drinking water as defined 
in ORS 454.275(5) exists in the affected area in that at least 3 of 
the conditions cited, conditions (a), (b), and (c) are found to exist. 
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6. IF A THREAT TO DRINKING WATER IS FOUND TO EXIST, ARE THE BOUNDARIES 
OF THE AFFECTED AREA APPROPRIATE, OR SHOULD THE BOUNDARY BE MODIFIED 
TO DELETE AREA OR INCLUDE ADDITIONAL AREA? 

Summary of Significant Information from the Record 

Threat to Drinking Water Findings. The East County Sanitary 
Sewer Consortium, June 1984 (B3b2). This report contains the 
legal description of the affected area boundary which is utilized 
throughout the Consortium's framework and sewage facility plan 
documents. (B3b, B3b1-8) 

The affected area described, includes portions of three drainage 
basins [Inverness, Columbia (includes Johnson Creek Basin), and 
Gresham] as established in the Region Waste Treatment Management Plan. 

Pamelia L. Christian. City Administrator, City of Troutdale (E1) 
wrote to describe the sewerage policy of the city and why 
Troutdale 1 s drainage basin does not meet the threat to drinking 
water statutory conditions. She states that Troutdale is 
predominantly sewered and that less than 1 percent of the residences 
are on on-site systems. Troutdale requires that any development must 
provide sewage collection before any permits are issued. 

Jeanne Orcutt (A12) questioned in her testimony why Clackamas County 
and Troutdale were not required to submit facilities plans as were the 
other affected cities and counties. 

The record shows that no testimony was received which specifically disputed 
the appropriateness of the boundary established by the Consortium and 
adopted by the resolutions of the local governing bodies. 

Analysis of Information Presented 

The Consortium established the affected area boundary after examining the 
areas under their jurisdiction to determine whether conditions necessary to 
find that a threat to drinking water existed in any portions of their 
designated Metro Regional Waste Treatment Management Plan drainage basins. 

The City of Portland examined the Columbia Basin which includes the Johnson 
Creek Basin. The area within the Columbia Basin (excluding Johnson Creek) 
found to meet these conditions, lies along the west side of the I-205 
Corridor from Sandy Boulevard to the Multnomah County line. For the most 
part, this area is completely developed with single-family residences and 
some multi-family units, with the commercial development adjacent to major 
transportation corridors. In the Johnson Creek portion of the Columbia 
Basin found to meet the conditions lies to the east of I-205 and south of 
the area. The development is primarily single-family residences. 
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Both the Central County Service District (CCSD) and the City of Portland 
examined the Inverness Basin. This basin lies between the cities of 
Portland and Gresham. There are approximately 17 square miles within the 
basin, 10 square miles are within CCSD and 6.6 square miles are within the 
City of Portland. The principal commercial development is along the major 
transportation corridors with the remaining developed land in single-family 
units. The Inverness Basin, which lies approximately south of Columbia and 
Sandy Boulevards, was found to meet those conditions. 

The City of Gresham examined the Gresham Basin which lies east of the 
Inverness Basin and north of the Multnomah County line. The area found to 
meet the conditions in this basin is primarily low density residential with 
commercial development adjacent to major transportation routes. 

The local jurisdictions examined the area within each of these basins and 
described the existing sewered and unsewered areas (B3b3, B3b7, B3b8). 
They presented (B3b1, B3b2) descriptions of the soils and geology, the 
waste disposal practices, the groundwater use, and the groundwater 
contamination within these areas. 

The City of Troutdale (E1) examined the Troutdale Drainage Basin and 
concluded that less than 1 percent of the sewage discharged goes into on
si te disposal systems. 

No information was presented in the record concerning Clackamas County. It 
should be noted that the definition of municipality in ORS 459.275 limits 
the applicability of the finding of a threat to drinking water to areas 
within a county with a population exceeding 4000,000 according to the 
latest federal decennial census. This definition would exclude from 
consideration any area in Clackamas County since its 1980 population is 
241,911. The Department is aware of a small area adjacent to the Johnson 
Creek trunk sewer within Clackamas County, but outside the City of 
Portland, which is presently served by cesspools. No new cesspools are 
allowed in this area under present Commission rules. 

In addition to the material presented by the Consortium, the Department's 
staff examined the soils, and waste disposal practices in Mid-Multnomah 
County to determine whether the boundary was appropriate. To our 
knowledge, the area as defined encompasses the area in Mid-Multnomah 
County that is serviced by cesspool systems. 

No evidence was presented in the record to propose or justify any 
modification of boundaries of the affected area. 

Conclusion 

The affected area boundary established by the local governing bodies in the 
Threat to Drinking Water Findings, June 1984 (B3b2) 1 encompasses the 
problem area of Mid-Multnomah County where sewage is disposed of to 
cesspools and seepage pit systems. No justification for modification of 
boundaries has been established. 

TL3881 
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7. CAN THE CONDITIONS (THREAT TO DRINKING WATER) IN THE AFFECTED AREA BE 
ELIMINATED OR ALLEVIATED BY TREATMENT WORKS? 

Summary of Significant Information from the Record 

Proyiding Sewer Service to Mid-Multnomah County Framework Plan. The 
East County Sanitary Sewer Consortium June 1984 (B3b1). This report 
provides the overall description of the existing sewer systems within 
the affected area as well as preliminary facilities plans for the 
sewer system needs within the affected area. The report identified 
the specific facility requirements and costs for each of the three 
drainage basins. 

Very preliminary schedules for implementing proposed facilities in the 
affected area have been prepared by the three local governing bodies, 
as follows: 

1. Portland proposes to construct major treatment and conveyance 
facilities in the Columbia and Johnson Creek Basin within 20 
years. Collection system facilities would be dependent on 
formation of voluntary Local Improvement Districts. 

2. Gresham proposes to construct major treatment and conveyance 
facilities in the Gresham Basin within 20 years. Collection 
system facilities would be dependent on formation of voluntary 
Local Improvement Districts. 

3. Multnomah County proposes to construct collection system 
facilities within 20 years. 

Central County Seryice District Master Plan Update. Kramer, Chin and 
Mayo, Inc., Consulting Engineers, July 1983 (B3b3). This report 
provides the detailed discussion of the proposed sewer facilities 
within the Inverness Basin. Included in the report is a discussion cf 
the existing system, the areas of concern, the proposed collection 
system, and the system's management and implementation. This latter 
material contains information on the construction phases. 

City of Gresham Sewage System Master Plan. Brown and Caldwell, 
Consulting Engineers, December 1980 (B3b7). This report provides a 
description of the sewerage facility needs for the Gresham Basin. It 
includes detailed discussion of the existing facility as well as the 
sewer system needs to service the affected area. There is information 
on proposed costs and construction schedules. 
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Sewage System Facility Plan for I-205 Corridor and the Johnson Creek 
Basin. City of Portland. June 1984 (B3b8). This report provides a 
description of the sewerage needs in the Columbia Basin along the I-
205 Corridor and the Johnson Creek Basin. It includes a detailed 
description of the existing sewerage system, the areas of concern, the 
sewer system design parameters, the proposed facilities needed in the 
affected area, cost estimates, implementation phases, and a financial 
plan. It also described the cooperative agreement the city has with 
Multnomah County for the Inverness Basin. 

John Lang. Director. Public Works Department. Portland (A6) testified 
to the affected area boundaries and specifically described the 
sewerage facilities needs for the Columbia Basin. 

James Keller. Gresham City Manager (A7) described the affected area 
within the Gresham Basin that the city was assigned responsibility for 
under the Metro 208 Regional Waste Treatment Management Plan. He 
discussed the facility needs for Gresham which included improving the 
existing treatment plant and trunk lines to service the affected area. 

Dennis Buchanan. Multnomah County Executiye Officer, (A3) testified 
on the issue of providing sewers to the affected area and the county's 
difficulty in providing urban services. He stated that the plan 
submitted was endorsed by the County and the County Citizen Committee, 

Mike Lindberg. Commissioner. City of Portland (A5) testified on the 
need for sewers and Portland's role in providing this service. He 
specifically addressed that portion of the affected area which lies 
within the city boundary and for which the city was assigned respon
sibility under the Metro 208 Regional Waste Treatment Management Plan. 

Trudy Jones (A13) testified that she could not believe that an urban 
area would be on cesspools and that sewers were needed to keep sewage 
from running across people's basement floors and property. She 
described how people were forced to modify their activities because 
they did not want to damage or fill up their cesspools. Ms. Jones 
advocated sewering the area as quickly as possible. 

Lorna Stickel. Planning Director. Multnomah County (E13, E13a) 
submitted written testimony that describes how the East County 
Sanitary Sewer consortium Framework Plan (B3b1) relates to the 
county's acknowledged land use plan. She states that the plan is 
consistent with the county's Comprehensive Framework Plan and 
Community Plans and their related land use policies (E13a). 
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Terry D. Sandblast, Planning Director. City of Portland (E24, E24a) 
submitted written testimony that states the Framework Plan (B3b1) 
for providing sewer service to Mid-Multnomah County is consistent 
with and supports the City of Portland Comprehensive Plan. It also 
includes as attachments (E24a) the specific land use policy which 
gives priority to the development of systems in urbanized areas. 

ORS Chapters 454 and 468. 1983 (E26c) ORS Chapter 454 contains the 
statutory language for finding a threat to drinking water. It also 
provides the following definition: 

(a) "Treatment works" means any devices and systems 
used in the storage, treatment, recycling, and 
reclamation of municipal sewage or industrial 
wastes, of a liquid nature, necessary to recycle 
or reuse water at the most economical cost over 
the estimated life of the works, including 
intercepting sewers, outfall sewers, sewage 
collection systems, pumping, power, and other 
equipment, and their appurtenances; extensions, 
improvements, remodeling, additions, and 
alterations thereof; elements essential to provide 
a reliable recycled supply such as standby 
treatment units and clear well facilities; and any 
works, including site acquisition of the land that 
will be an integral part of residues resulting 
from such treatment. 

(b) In addition to the definition contained in 
paragraph (a) of this subsection, "treatment 
works" means any other method or system for 
preventing, abating, reducing, storing, treating, 
separating, or disposing of municipal waste, 
including storm water runoff, or industrial waste, 
including waste in combined storm water and 
sanitary sewer systems. 

This term is used throughout the Threat to Drinking Water Statute 
(ORS 454.275 through ORS 454.350), 

Clatsop Plains Ground Water Protection Plan and Groundwater Eyaluation 
Report, Sweet, Edwards, and Associates, Inc., December 1981 (E26k), 
The report provides specific information on the typical sources of 
nitrate-nitrogen (N03-N) contributions to an aquifer in Chapter 11. 
It describes the various nitrogen loadings from natural vegetation, 
rainfall, agricultural sources, fertilizer, and domestic on-site 
disposal. The report models what the nitrate build-up could be in the 
groundwater in the Clatsop Plains area if the area continued to grow 
and utilize on-site waste disposal practices. 
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Proposal for EOC to Declare a Threat to prinking Water in a 
Specifically pefined Area in Mid-Multnomah County, EQC Staff Report, 
June 1984 (B3a19). This report in Attachment V contains a description 
of the major ·sources of nitrogen to the groundwater. The report 
states: 

"The chief sources of nitrogen that may enter aquifers 
include natural vegetation, especially legumes; 
agricultural fertilizers; domestic waste; lawn and 
garden fertilizers; and urban runoff, 

A comparison of various sources of nitrogen loss to 
groundwater is presented as follows: 

Source 
Total Nitrogen, 

lbs/Acre/Year 

A. Vegetative sources (fertilizer 
applied and Vegetation decayed) 

1. pasture 

2. agriculture 

17,3 

3.0 

B. Domestic waste--on-site system 
(73 pounds of NO -N) per year 

365.0 

c. 

D. 

y 

y 
for an average family of four) 

Lawn and garden fertilizer 

5 lbs. per dwelling unit per year 

After Sweet, Edwards and Assoc. 1981 (E26k) 

After U.S.G.S Open-File Report 78-662, 1978 

Based upon 5 dwelling units per acre 

25.0 

0.31 

y 

~ 

~ 

The comparison above shows that domestic waste contributes a 
substantial amount of nitrogen to groundwater. Of particular 
concern to the Department is the total contribution of 
domestic waste from high density development such as 
apartment complexes and hospitals.• 

Louis Turnidge (A15) stated that he did not think sewers would solve 
the nitrate problem and that solvent recycling was the best answer for 
the organic problem. 
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General testimony. Several people and groups testified and written 
material was submitted in support of sewering the affected area for a 
variety of reasons including: to protect the groundwater aquifer; to 
reduce organic chemical contamination; to enhance economic development 
and provide jobs; to reduce the estimated 14 million gallons of daily 
sewage discharge to the affected area aquifer; to improve individual 
home plumbing problems; to reduce the public health risk; and to 
protect the area's water supplies. 
(A19 1 A20, A22, A26, A27, A29, A31, A39, A40, A42, A43, A45, A47, A59, 
A60, A61, B1, B2, B3a4-6, B9, B10, C15, E2, E7, E11, E16, E17, E18, 
E19, E20, E23a, E27, E28, E30b1, E32.) 

Analysis of Information Presented 

In order to address this question, it is necessary to determine what the 
local governing bodies propose to construct, whether their proposal meets 
the definition of treatment works from ORS 454.275, and whether the 
proposal will eliminate or alleviate the conditions in the affected area 
that result in the finding of a threat to drinking water. 

The facilities proposed by the local governing bodies consist of expanded 
sewage treatment facilities, interceptor and trunk sewers, pump stations 
and force mains, and collector sewers (B3b1, B3b3, B3b7, B3b8), These 
facilities would function to collect all sewage from existing and proposed 
development in the affected area, convey it to regional treatment 
facilities for treatment, and discharge of the highly treated effluent to 
the Columbia River outside the affected area. 

ORS 454.275 and 454.010(5) define treatment works to include intercepting 
sewers, outfall sewers, sewage collection systems, pumping, power and other 
equipment, as well as any device and system used in treatment, recycling, 
and reclamation of sewage, 

The Department concludes that the facilities proposed by the governing 
bodies are treatment works within the definition of ORS 454.275. 

The next issue is whether the proposed threatment works will eliminate or 
alleviate the conditions in the affected area that result in the finding of 
a threat to drinking water. 

The treatment works can enhance the future value of the groundwater 
underlying the affected area for use as drinking water by eliminating the 
discharge of sewage into the ground where it can move through the soil to 
the water table and adversely impact the groundwater. The treatment works 
themselves will not adversely impact the present or potential use of the 
groundwater for drinking water. 

The treatment works can eliminate the discharge of 100 percent of the 
sewage in the affected area that is discharged into cesspools, septic 
tanks, or seepage pits. This is accomplished by collection of all 
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sewage and conveyance outside the area for treatment and discharge to the 
Columbia River. Such elimination would prevent the biological, physical, 
chemical, or radiological agents in sewage from causing the groundwater to 
be unfit for human consumption. The proposals of the jurisdictions do not 
establish a deadline for installation of all collection sewers and 
connection of all existing structures (and thus eliminate all cesspool 
systems). Thus, they have not provided assurance that the elimination of 
cesspools will be accomplished. They also do not say that complete 
elimination cannot or will not be accomplished. 

The treatment works, by eliminating the discharge of sewage into the 
ground, can remove a substantial portion of the nitrates presently being 
discharged. As noted in the summary of testimony above, nitrogen loadings 
to groundwater are estimated to be between 390 and 407 pounds per acre per 
year in an urban area with 5 dwelling units per acre density and adjacent 
agricultural use. Of this total, 365 lbs/acre/year is contributed through 
on-site sewage disposal systems. Thus, between 89 and 93 percent of the 
nitrate-nitrogen (N03-N) loading to groundwater would be expected to 
come from on-site sewage disposal systems, such as cesspools, septic tanks, 
and seepage pits. Removal of the sewage related nitrogen load would thus 
be expected to result in a substantial reduction of elevated nitrate
nitrogen (N03-N) levels in the groundwater in the affected area over 
time, as the aquifer naturally renews itself. 

The treatment works, by eliminating the discharge of sewage into the 
ground, can remove a portion of the organic chemicals presently being 
discharged in the groundwater. They will also eliminate those organic 
solvents utilized to dissolve fats and greases in order to unclog cesspool 
systems. Removal of the sewage related organic chemicals will reduce the 
level of these chemicals in the groundwater in the affected area over time. 

Conclusion 

The facilities proposed by the local governing bodies are treatment works 
within the meaning of ORS 454.275. 

The treatment works can eliminate or alleviate the relevent conditions in 
the affected area that result in the finding of a threat to drinking water. 
The proposals of the local governing bodies do not establish deadlines for 
construction of facilities to eliminate all sewage discharges into 
cesspools, septic tanks, or seepage pits. The proposals do not assure 
elimination of all cesspools, septic tanks, or seepage pits. Thus, the 
proposals do not provide assurance that the conditions in the affected area 
that result in the finding of a threat will be eliminated or alleviated. 

TL3878 
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8. ARE THE TREATMENT WORKS PROPOSED BY THE GOVERNING BODIES THE MOST 
ECONOMICAL METHOD TO ALLEVIATE THE CONDITIONS (THREAT TO DRINKING WATER)? 

Summary of Significant Information from the Record 

Central County Service District Master Plan Update. Kramer, Chin & 
Mayo, Inc., July 1983 (B3b3). This report is a Master Sewerage Plan 
prepared for the Central County Service District No. 3 covering the 
Inverness Basin. The report was completed in 1983 and includes a 
proposed collection system and waste water treatment facility 
expansion needs and cost estimates. 

The Economics and Finances of Sewers. Central County Seryice 
District. ECO Northwest, July 1984 (B3b4). This report is a financing 
plan prepared for the Central County Service District No. 3 to 
implement a portion of the Master Sewerage Plan. The consultants 
developed and evaluated several financing alternatives and recommended 
option E - Portland would extend interceptor sewer lines on 102nd and 
122nd Streets and would construct a 6 mgd pump station and a pressure 
line to the Columbia Boulevard Treatment Works. This option is 
partially implemented. 

Final Report. Sewage Facilities Financing Plan. Central County 
Service District. CH2M Hill, December 1981 (B3b5). This report was 
completed in 1981 and is a general financing plan for the Central 
County Service District for a collection system to serve the Inverness 
Basin and for a treatment plant expansion. Recommendations were made 
for preparation of a Master Sewerage Plan which was completed in 1983 
(B3b3). 

Sewer Facilities Financing Plan Cost Update. Central County Seryice 
District. CH2M Hill, May 1984 (B3b6). This report is a 1984 cost 
estimate update of the Central County Service District Master Sewerage 
Plan (B3b3) for the Inverness Basin collection system. 

City of Gresham Sewerage System Master Plan. Brown and Caldwell 
Consulting Engineers, December 1980 (B3b7). This report, prepared in 
1980, is a Master Sewerage Plan for the Gresham Basin. It includes 
proposed sewage conveyance system, sewage treatment plant expansion 
needs, cost estimates, recommended staging program, and potential 
sources of funds. Gresham also submitted updated cost information for 
sewer system installation and the needed treatment plant expansion 
based on a report completed in June 1984. 

Sewage System Facility Plan for the I-205 Corridor and the Johnson 
Creek Basin. City of Portland, June 1984 (B3b8). This report, 
completed in June 1984, is a Master Sewerage Plan for the I-205 
Corridor and the Johnson Creek Basin. The report includes proposed 
trunk sewers, pressure mains, 8" gravity sewers and proposed pump 
stations. Cost estimates for these facilities were prepared along 
with proposed phasing. A preliminary financing plan was also 
prepared. 
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Framework Plan for Providing Sewer Service to Mid-Multnomah County. 
East County Sanitary Sewer Consortium, June 1984 (B3b1), This plan 
presents a cost breakdown for sewerage facilities in the affected area 
and, in addition, provides proposed timeframes for construction of 
facilities and presents financing mechanisms now available to the 
local jurisdictions. 

1. Cost Breakdown by Basins 

The total costs in 1984 dollars for treatment facilities, 
interceptor/trunk facilities, pump stations/pressure lines, and 
collection facilities is estimated to be $266,232,000. The 
breakdown by basins is summarized as follows: 

Columbia and 
Inverness Johnson Creek 
Basin Basins 

Gresham 
Basin Totals 

Treatment Facilities 11,710,000 12,226,000 
3,050,300 

23,936,000 
42,888,000 Interceptor/ 7,815,000 32 ,022, 700 

Trunk Facilities 
Pump Stations/ 18,980,000 2,548,000 21,528,000 

Pressure Lines 
Collection Facilities 46.200.000 114.000.000 17 ,680 ,ODO 177.880.000 

Totals 72,995,000 160,280,700 32,956,300 266,232,000 

2. Cost Breakdown by Jurisdiction and Private Property Owners 

Portland Disposal System 
Gresham Disposal System 
Private Property Owners 
(Collection System) 

73,075,700 
15,276,300 

177.880.000 

266,232,000 
Costs of the Portland Disposal System include interceptor/trunk 
facilities, and pump stations/pressure lines for the Inverness 
Basin. These facilities are intended to be provided through 
contract with Multnomah County Central County Service District 
No. 3. Portland will treat the waste at Columbia Boulevard 
Sewage Treatment Plant. 

3. Timeframe 

The timeframe for constructing proposed facilities varies by 
jurisdiction. The Central County Service District bas a twenty 
(20) year timeframe to construct all collection facilities in 
Inverness Basin. Both Portland and Gresham anticipate 
construction of all treatment and conveyance systems within 20 
years but construction of sewage collection systems will be 
accomplished through formation of Local Improvement Districts on 
a voluntary basis, rather than under a specific schedule. 



Evaluation of Hearing Record 
Page 45 

4. Financing Methods 

Portland, Gresham, and the Central County Service District No. 3 
are organized and operated as municipal enterprise utilities and 
as such do not receive property tax support. 

Portland will not extend sewer services beyond city boundaries 
unless by wholesale contract. Collection systems are an 
obligation of property owners. Further, existing ratepayers do 
not subsidize sewer service to new customers. Portland relies 
on grants, revenue bond proceeds and sewage disposal system 
revenues (user charges) to finance treatment and transportation 
facilities. Trunk systems and collection system facilities have 
been financed by property assessments. Portland anticipates 
changing this practice to provide for financing trunk sewers 
through system revenues, rather than through property 
assessments. Collection sewers would continue to be financed 
by property assessments. 

Gresham will not extend sewer services beyond city limits unless 
there is a significant health hazard or the property has 
participated in financing a treatment plant expansion. Gresham 
relies on grants, revenue bond proceeds, and system revenues to 
finance treatment and transportation facilities. Gresham has 
also assessed properties which will use treatment capacity to 
help finance treatment plant improvements. Collection system 
facilities have been financed by property assessments. 

The Central County Service District No. 3 has limited financing 
capabilities and has relied on grants and Multnomah County 
general funds for major facilities. Portland and the Distri.ct 
have recently executed an agreement whereby Portland will provide 
treatment facilities for the District and will finance, 
construct, and own new interceptor and trunk sewers in the 
Inverness Basin. Collection system facilities will be financed 
through property assessments. 

City of Portland. Bureau of Environmental Services. 9/11/84 (E30). 
Portland officials submitted additional financing information. This 
was in response to testimony presented at the September 30, 1984, 
Public Hearing--at the hearing, several witnesses stressed the need 
for additional financing information. 

1. Seepage Fee 

Portland officials recognize concerns regarding the seepage fee 
but believe that it can be an important tool in financing sewers 
and further, that the concerns can be addressed within the 
context of an overall financing plan. Portland officials believe 
that this could be done within a twelve month period following 
the declaration of threat to drinking water. 
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2. Financial Assistance 

Portland officials believe there are serious limitations on 
Portland's ability to maintain its financial position if the 
Environmental Quality Commis,sion orders an aggressive 
construction schedule. In this event, city officials believe 
that the State would have to participate financially. They also 
believe that the Department of Environmental Quality and 
Environmental Quality Commission should support the city and the 
Consortium in pursuing appropriate State and Federal Legislation 
and federal funding in support of the construction program. 

3. Assessment Deferral 

Portland officials acknowledge that the Assessment Deferral 
Program can result in a high interest rate for the property owner 
and that this program is not well received. Portland may 
introduce legislation to find a financing mechanism, perhaps 
State funding, which would result in lower interest rates to the 
property owner. 

J. David Rush. Government Finance Associates, Inc. (E30a) submitted 
written testimony which indicated Portland would have difficulty in 
maintaining its current high bond rating in the event it had to 
support more than $40 million in Bancroft Bonds outstanding at any one 
time. To maintain its credit rating, additional methods of financing 
the local improvement portion of needed facilities would be necessary. 

Oregon Administrative Rules. Chapter 340. Divisions 71. 
(E26e) contain the adopted on-site rules for the state. 
include all those systems which are approved for use as 
site systems. 

72, and 73 
This would 

i ndi vi dual on-

Final Report Oregon On-Site Experimental System Program. Department of 
Environmental Quality, December 1982, (E26j). This report reviews the 
Department's experimental on-site program. It identifies the 
different experimental systems investigated, the performance data and 
the systems costs. 

Henry Kane. Attorney (B4) submitted written testimony stating that 
there are more economical alternatives to a $255 million sewer system. 
These could include treatment of domestic well water or water supply 
from Bull Run. 

Henry Kane. Attorney (A11) testified that he was opposed to the 
Commission declaring a threat to drinking water and that if a problem 
existed, the Commission had a wide range of options to choose from 
instead of just requiring sewers. He felt that if organic chemicals 
were affecting the area's groundwater, then their use could be 
prohibited. He also stated that if sewage disposal methods were to 
change, that the alternative waste disposal systems approved in 
OAR 340-71, 72, and 73 in 1981 should be fully examined. 
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Jeanne Orcutt (A12) testified that sewers were not needed in the area. 
She felt only those businesses or commercial properties that wanted 
sewers should have them. Mrs. Orcutt also felt that people should 
convert to Bull Run water and not use the groundwater. 

Louls Turnidge (A15) stated that he did not think sewers would solve 
the nitrate problem and the solvent recycling was the best answer for 
the organic problem. 

Bob Bledsoe (A16) stated that he did not think the problem warranted 
sewers. He said the Parkrose aquifer dilutes and then carries the 
waste water to the Columbia Slough and that this process should be 
allowed to continue. 

Jean Hood (A23) did not feel that sewers were needed and that most, 
if not all, the local water districts were obtaining their water from 
the Bull Run Reservoir. She felt sewers were being forced on the area 
because Portland and Gresham want dollars for sewers to balance their 
budgets. 

Pat Brown (A46) testified against sewering the affected area. She 
believes that the most economical solution would be to take the 
following actions: 

1) Install charcoal filters to remove solvents and other impurities 
from groundwater 

2) Stop immediate growth and.industrial expansion 
3) Stop agriculture use of the land 
4) Control industrial use of chemicals 
5) Either treat the water or close down the wells. 

John Scalise (B12) submitted written testimony which stated his 
opposition to sewering East Multnomah County. He felt the soil had an 
outstanding percolation porosity ratio and instead of building sewers, 
builders have opted for cesspools and septic tank systems. 
Mr. Scalise stated that these types of systems, if properly 
maintained, would provide years of service. 

Several people and groups testified and submitted written testimony 
that opposed the need for sewers to protect groundwater as a drinking 
water source and believed that more economical alternatives were 
available. These alternatives included drilling deeper wells and 
using clean aquifers below the contaminated water table aquifer, 
composting toilets, water supply treatment, and utilization of Bull 
Run water. 
(All, A12, A16, A33, A53, A59, A62, B13, Cl, C3, C5, C6, C13, C14, 
C16, E4, E5, E9, E20b4, E31, E36, E37) 
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Representatives from the three jurisdictions presented some 
general comments regarding the financing of sewerage facilities 
in the affected area. A summary of these comments follow: (1) 
Multnomah County's role in the Inverness Basin will be limited to 
collection sewers only and Portland, by contract, will provide 
all other needed facilities in the basin; (2) the jurisdictions 
stressed the need for making improvements affordable; (3) the 
jurisdictions indicated that financing should be a cooperative 
federal, state, local effort, and further that projects should 
receive high priority on the DEQ construction grant priority 
list; and (4) the jurisdictions will develop and evaluate many 
different financing options and mechanisms. 
( A3 ' A4 ' A5 I A6 , A 7 I A8 ' A9 ) 

Considerable written testimony was submitted which stated that the 
costs to the homeowner were far too high and that private costs e.g., 
connection charges, were not included in the estimates. Some written 
testimony stated however, that delays or postponements would only 
increase the costs. Considerable concern was expressed that the costs 
would be excessive for homeowners on fixed earnings or retirement 
income. Much of the written testimony addressed the need for 
financing methods that would ease the cost burden. This included: 
(1) the need for federal and state participation in financing, (2) 
potential for private sector financing, (3) the need for low interest 
assessment deferral financing, (4) establishment of voluntary Local 
Improvement Districts, and connections which would become mandatory 
only after a certain grace period, and (5) utilization of existing 
cities insofar as they have better bond ratings and ability to secure 
funds. 
(B4, B7, BB, B12, E4, EB, E10, E35, E36, E38) 

Many people submitted oral testimony expressing concern about the high 
costs of providing sewers to the affected area. Generally they 
believed the costs would be excessive and would adversely affect many 
people. Some believed, that while sewers might add to home value, it 
would be difficult to sell the home. Others believed that the high 
costs would adversely affect home values. One witness commented that 
the high cost of sewers would lead to excessively high taxes and the 
residential neighborhoods would become rental property. Some 
witnesses expressed doubt over the accuracy of the cost estimates and 
further indicated that the private costs were not fully revealed. 
There was a wide-range of concern expressed over financing and 
particularly equity in financing. Some witnesses believed costs 
should be spread beyond individual property owners within the affected 
area, and some believed that costs should be spread over the entire 
region. Conversely, one witness was concerned that current Portland 
ratepayers might have to participate in paying for new treatment 
facilities. Many people believed that the costs would impose a severe 
financial burden on low income residents and the elderly. Further, 
several witnesses did not believe the tax deferral program was 
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equitable because of high interest rates and the fact that costs were 
not reduced but simply shifted forward to the time of property sale or 
transfer. There was widespread confusion over the tax deferral 
program. Several witnesses expressed distrust regarding Portland and 
Gresham. They indicated that annexation, not sewers, were the primary 
motivation and further that the two cities were trying to secure more 
revenues. Some witnesses supported sewers at the estimated costs. 
Generally this testimony indicated that the costs were not too high 
and that sewers would improve property values, and ultimately create 
more jobs. 
(A13, A16, A17, A21, A23, A25, A29, A30, A31, A32, A35, A36, A37, A40, 
A42, A46, A51, A54, A58, C2, C4, cs, C6, ca, C11, C12, C15) 

Some suggestions were made for developing a workable financial 
program. These included ( 1) maximum financing flexibility, ( 2) 
federal and state participation through grants, (3) reduced costs and 
payment extensions and grants for low income and elderly residents, 
(4) optional hookups or grants to cover hookup charges, (5) 
Bancrofting or other low cost financing for service laterals, 
replumbing, etc., and (6) lower interest charges on the tax deferral 
program. 
(A29, A36, A37) 

Most of the written testimony was very much opposed to the seepage 
fee. The primary reason given was lack of a direct connection between 
fees paid and benefits received, i.e., some people will pay the fee 
and not receive sewers for a long time period and some will receive 
sewers, e.g., vacant lots and industrial land, and not pay a fee. 
Other concerns include no opportunity to vote on the establishment of 
the seepage fee, the possibility that it may force unwanted 
annexation, and that it amounts to a subsidy by homeowners to 
commercial and industrial properties. 
(B12, D2b, E34b, E34d, E38) 

There was considerable oral testimony expressing opposition to the use 
of the seepage fee (ORS 454.275 - .340). Some citizens testified that 
the cost would be too high or that there would be little direct return 
to those paying the fee. There was also concern that the local 
governments would misuse the revenues generated from the seepage fee 
and that fund accountability would be difficult to achieve. Most of 
the opposition, however, centered on the question of equity. Many 
believed that they would pay the fee and that sewers would be 
constructed elsewhere, i.e., there would not be direct connection 
between costs and benefits. Further, some citizens believed this 
would amount to double taxation. That is, they would pay for sewers 
constructed elsewhere and then ultimately have to pay for sewers in 
their neighborhood, including the connection fee. Finally, some 
testified that elderly residents might not receive any benefits 
whatsoever from the seepage charge. 
(A14, A15, A17, A21, A23, A24, A25, A31, A32, A33, A38, A42, A46, A51, 
A5 4, A5 8, C2, C6, C 11 , C 12, C 15) 
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Analysis of Information Presented 

To facilitate analysis, the written and oral testimony submitted can be grouped 
into three categories: (1) information pertaining to treatment facilities or 
alternatives for alleviating the conditions in the area, (2) information 
pertaining to the economics of alternatives, and (3) general information 
pertaining to financing. The first two are concerned with evaluating the most 
economical method to alleviate the conditions in the affected area that result 
in a finding of a threat to drinking water. The third is concerned with 
financing mechanisms. 

Alternatives The oral and written information suggested four alternatives 
with potential to alleviate the conditions: (1) utilize Bull Run water or 
water from deeper wells as an alternative drinking water supply, (2) treat 
water drawn from the water table aquifer, (3) utilize alternative on-site 
sewage disposal systems, and (4) provide sewerage collection and off-site 
treatment facilities. 

1. There was considerable testimony pertaining to purchase of water from 
the City of Portland's Bull Run System. Testimony also suggested use 
of deeper wells as an alternate water supply. The testimony did not 
provide specific cost information and did not provide information 
concerning the ability of Portland to supply the water. In essence, 
this testimony suggests that the EQC and DEQ should not endeavor to 
protect the Mid-Multnomah County water table aquifer or underlying 
aquifer for drinking water beneficial use. 

This alternative would not meet the definition of treatment works in 
ORS 454.275. The entire thrust of the threat to drinking water 
statute is that treatment works are the method by which the conditions 
that result in a finding of a threat to drinking water are eliminated 
or alleviated. 

This alternative does not eliminate or alleviate the discharge of 
sewage into cesspools, septic tanks or seepage pits. It does nothing 
to reduce the concentration of any contaminant in the groundwater that 
exceeds 50 percent of the drinking water standard and does nothing to 
reduce a risk to health resulting from present or future use of the 
groundwater. As noted in the discussion earlier under question 2, ORS 
537.545 authorizes the use of groundwater for domestic use without the 
requirement to obtain permits or approvals. Thus, there is no 
apparent way to prevent use of the groundwater for drinking water. 

Further, this alternative is in conflict with the intent of ORS 
468.710, 468.715, 468.720 (E26c) and OAR 340-41-029 (E26e) to protect 
the waters of the state, including groundwater, for all beneficial 
uses. 
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2. There was some testimony pertaining to treatment of groundwater as a 
means of removing contaminants at the point of use and thereby 
alleviating a threat to drinking water. This alternative could 
perhaps be construed to meet part of the definition of treatment works 
contained in ORS 454.275. However, as noted above in the discussion 
on item 1, it would not eliminate or alleviate the discharge of sewage 
into cesspools, septic tanks or seepage pits. It would do nothing to 
reduce concentrations of any contaminant in the groundwater that 
exceeds 50 percent of the drinking water standard and does nothing to 
reduce health risks from use of the groundwater. Further, this 
alternative would also be in conflict with the intent of statutes to 
protect waters of the state, including groundwater, for all beneficial 
uses. 

Department staff believes that removal of nitrate-nitrogen from water 
is a very complex and expensive process. There is insufficient 
information in the record to evaluate the drinking water purification 
systems suggested for consideration in testimony. 

3. Some people testified that they felt there were alternative methods of 
on-site waste treatment and disposal that could be utilized in the 
affected area. 

The Department has reviewed the alternative on-site systems listed in 
OAR Chapter 340, Divisions 71, 72, and 73 (E26d) to determine if there 
were systems which would accomplish removal or significant reduction 
in the contaminants being discharged into the water table aquifer of 
Mid-Multnomah County. The only two systems authorized by rule which 
might be utilized are the pressure distribution system ([OAR 340-71-
275] and the sand filter system [OAR 340-71-290]. However, in each 
case the rules require a minimum lot size of one-half acre for a 
single-family dwelling. Data developed on these systems (E26j) 
indicates that approximately 50 percent of the total nitrogen in the 
septic tank effluent discharged to these further treatment systems is 
removed. The costs in 1981 dollars for these systems were between 
$2,200-$3,500 for the pressure distribution system and between $3,000 
and $10,000 for the sand filter system. 

This cost would not include closing out the existing cesspool system 
or changing, if necessary, the existing plumbing. 

The Department staff concludes that these systems cannot be approved 
in the affected area under existing rules because the vast majority of 
the existing lots are smaller than the 1/2 acre minimum required for 
a single-family residence. Thus, the alternative could not be 
implemented. 

4. The treatment works proposed by the Mid-Multnomah County Sanitary 
Sewer Consortium in their Framework Plan (B3b1) were discussed in 
question 7 and include facilities to collect and transport sewage to 
regional facilities for treatment and discharge of highly treated 
effluent to the Columbia River. 
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Previous discussions concluded that this alternative met the 
definition of treatment works and could alleviate the conditions. 
Department staff have reviewed the Framework Plan and have concluded 
that it is consistent with the Regional Waste Treatment management 
Plan. 

In 1976 and 1977, the Columbia Region Association of Governments 
prepared a Regional Waste Treatment Management Plan under Section 208 
of the Federal Clean Water Act. In preparing the plan, several 
municipal treatment alternatives were developed and evaluated to most 
economically meet treatment requirements for municipal point sources 
through the year 2000. The selected regional plan was the most cost
effective alternative, and was largely gravity based, utilized 
existing facilities, and proposed regionalizing facilities where cost 
effective. The regional plan included treatment system service areas 
and designated management agencies for collection, transport, and 
treatment of municipal waste. 

The regional plan was reviewed and approved by the Department of 
Environmental Quality and was accepted by the Environmental Quality 
Commission in November 1978 as a part of the Statewide Water Quality 
Management Plan. The U.S. Environmental Protection Agency (EPA) 
certified the regional plan in December 1978. The EPA review and 
approval was based on the requirement that the regional plan be a 
logical and cost-effective solution. EPA requires that all 
municipalities receiving Federal Construction Grants within the 
Metropolitan Service District boundaries prepare plans which are 
consistent with the regional plan. 

The Metropolitan Service District (Metro) adopted the regional plan in 
1980 (Metro replaced the Columbia Region Association of Governments as 
the Regional Waste Treatment Management Planning Agency). Since 1980 
the plan has been updated and amended by Metro several times. These 
amendments have been reviewed and approved by the Department of 
Environmental Quality and the amended plans have been recertified by 
EPA. The latest request for recertification of the Regional Waste 
Treatment Management Plan is Metro Council Resolution No. 83-432. 

The Framework Plan for Providing Sewer Service to Mid-Multnomah County 
is consistent with the recertified Regional Waste Treatment Management 
Plan. As such, it is accepted as the most economical plan for 
collection, transport, and treatment of municipal sewage in the 
affected area. 

Economics of Alternatiyes 

Based on the above evaluation, the Department concludes that the 
treatment works alternative proposed by the local governing bodies is 
the only implementable alternative that will eliminate or alleviate 
the conditions which result in a finding of a threat to drinking 
water. Thus, there is no basis for an economic comparison of 
alternatives. 
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It should be reiterated, however, that alternatives were evaluated 
previously in the process of developing the Regional Waste Treatment 
Management Plan. The facilities proposed by the local governing 
bodies are consistent with the selected cost-effective Regional Plan 
alternative. 

Financing. There was a great deal of oral and written testimony 
pertaining to financing sewers in the affected area. For purposes of 
analysis, this information can be group as follows: (1) the cost 
information, and (2) financing methods. 

1. Cost information in 1984 dollars was provided for sewerage 
facilities in the affected area in the Framework Plan (B3b1). 
This information was given by drainage basin and by each of the 
three jurisdictions for treatment facilities, interceptor/trunk 
facilities, pump stations/pressure lines, and for collection 
systems. In addition to the basic cost information, there was 
considerable testimony, primarily from individual homeowners that 
the costs were too high, private costs were not included, and 
that the costs would have adverse impacts on property values. 

DEQ staff have evaluated the cost information presented and have 
determined that it should be considered preliminary and subject 
to considerable refinement as final plans and specifications 
are developed. There is lack of specificity concerning costs to 
property owners insofar as collection system costs are aggregate 
values only and there isn't any information given as to what 
private costs for on-property improvements will be. 

2. Considerable financing information of a general nature was 
submitted to the record. General financing mechanisms now 
available to the local governing bodies were set forth. There 
was an indication that financing ability was limited, 
particularly if an aggressive sewering schedule were adopted by 
the EQC. There was testimony submitted that innovative financing 
mechanisms should be developed and considered and that the state 
and federal governments should participate in financing sewerage 
facilities. Local government officials and private citizens 
stressed the need for a financial plan that would make sewers 
affordable. Many citizens expressed concern over the seepage 
fee as an equitable financing mechanism. Concern was expressed 
over the high cost (interest rates) of the assessment deferral 
program. 

It should be stressed that all of the financing information 
submitted to the record was very general in nature. For example, 
it is not possible to assess affordability or need for innovative 
financing mechanisms. Nor is it possible to assess the need for 
state and/or federal financing assistance. There isn't any way, 
with currently available information, to assess the equity or 
usefulness of the seepage fee--the fee amount and assessment 
conditions have not been proposed. No information was submitted 
which links costs and financing mechanisms with a schedule. 
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Conclusions 

The treatment works proposed by the local governing bodies are the only 
alternative that: (1) meets the definition of treatment works contained in ORS 
454.275; (2) can eliminate or alleviate the conditions which result in a finding 
of a threat to drinking water; (3) can be implemented in the area; and (4) are 
consistent with the adopted regional waste treatment management plan. 

Cost information and financing alternative are preliminary and very general. 
Estimate of costs to homeowners are lacking. Affordable options for financing 
of homeowner costs are not addressed. 

TT445 
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Oyerall Summary of Eyaluatjon 

The following summarizes the results of preceding evaluation of the hearing 
record by the Department staff: 

1. DOES MORE THAN 50 PERCENT OF THE AFFECTED AREA CONSIST OF RAPIDLY 
DRAINING SOILS? 

The hearing record shows that over 80 percent of the soils in the 
affected area are rapidly draining. 

2. IS THE GROUNDWATER UNDERLYING THE AFFECTED AREA USED FOR DRINKING 
WATER OR CAN IT BE USED FOR DRINKING WATER? 

The hearing record shows that the groundwater in the Mid-Multnomah 
County water table aquifer and deeper aquifers underlying the affected 
area is used and can be used for drinking water. 

3. IS MORE THAN 50 PERCENT OF THE SEWAGE IN THE AFFECTED AREA DISCHARGED 
INTO CESSPOOLS, SEPTIC TANKS, OR SEEPAGE PITS AND DOES THE SEWAGE 
CONTAIN BIOLOGICAL, CHEMICAL, PHYSICAL, OR RADIOLOGICAL AGENTS THAT 
CAN MAKE WATER UNFIT FOR HUMAN CONSUMPTION? 

The hearing record shows that more than 80 percent of the sewage in 
the affected area is discharged into cesspools, septic tanks, or 
seepage pits. The hearing record further shows that sewage contains 
microorganisms and organic and inorganic chemicals that can make water 
unfit for human consumption. 

4. DOES ANALYSIS OF SAMPLES OF GROUNDWATER FROM WELLS PRODUCING WATER 
THAT MAY BE USED FOR HUMAN CONSUMPTION IN THE AFFECTED AREA CONTAIN 
LEVELS OF ONE OR MORE BIOLOGICAL, CHEMICAL, PHYSICAL OR RADIOLOGICAL 
CONTAMINANTS WHICH, IF ALLOWED TO INCREASE AT HISTORICAL RATES, WOULD 
PRODUCE A RISK TO HUMAN HEALTH AS DETERMINED BY THE LOCAL HEALTH 
OFFICER? ARE SUCH CONTAMINANT LEVELS IN EXCESS OF 50 PERCENT OF THE 
MAXIMUM ALLOWABLE LIMITS SET IN ACCORDANCE WITH THE FEDERAL SAFE 
DRINKING WATER ACT? 

Analysis of samples of groundwater from wells producing water that may 
be used for human consumption in the affected area contain levels of 
the contaminant nitrate-nitrogen in excess of 50 percent of the U.S. 
EPA drinking water standard. Nitrate-nitrogen levels, in fact, are in 
the range of 60 to 70 percent of the U.S. EPA drinking water standard. 
In addition, total dissolved solids levels are at 48 percent of the 
U.S. EPA secondary drinking water standard. 

Sufficient data and information is not available in the record to 
establish a trend and determine whether contaminant levels are 
increasing, decreasing, or staying the same. If population in the 
affected area is allowed to increase as projected, using cesspools 
for sewage disposal, higher contaminant levels would be expected. 
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The levels of nitrate-nitrogen (N03-N) and organics being observed 
in the groundwater today pose some level of risk to health. 

The Multnomah County Health Officer (A28) has stated that there 
appears to be a positive increasing trend and that the groundwater 
does have high levels of health threatening human and industrial waste 
contamination. 

5. BASED ON QUESTIONS 1 THROUGH 4 ABOVE, DOES A THREAT TO DRINKING WATER 
EXIST IN THE AFFECTED AREA? 

Based on the above information, a threat to drinking water as defined 
in ORS 454.275(5) exists in the affected area in that at least 3 of 
the conditions cited, conditions (a), (b), and (c), are found to 
exist. 

6. IF A THREAT TO DRINKING WATER IS FOUND TO EXIST, ARE THE BOUNDARIES OF 
THE AFFECTED AREA APPROPRIATE, OR SHOULD THE BOUNDARY BE MODIFIED TO 
DELETE AREA OR INCLUDE ADDITIONAL AREA? 

The affected area boundary established by the local governing bodies 
in the Threat to Drinking Water Findings, June 1984 (B3b2), 
encompasses the problem area of Mid-Multnomah County where sewage is 
disposed of to cesspool and seepage pit systems. No justification for 
modification of boundaries has been established. 

7, CAN THE CONDITIONS (THREAT TO DRINKING WATER) IN THE AFFECTED AREA BE 
ELIMINATED OR ALLEVIATED BY TREATMENT WORKS? 

The facilities proposed by the local governing bodies are treatment 
works within the meaning of ORS 454.275. 

The treatment works can eliminate or alleviate the relevant conditions 
in the affected area that result in the finding of a threat to 
drinking water. The proposals of the local governing bodies do not 
establish deadlines for construction of facilities to eliminate all 
sewage discharges into cesspools, septic tanks, or seepage pits. The 
proposals do not assure elimination of all cesspools, septic tanks, or 
seepage pits. Thus the proposals do not provide assurance that the 
conditions in the affected area that result in the finding of a threat 
to drinking water will be eliminated or alleviated. 

8. ARE THE TREATMENT WORKS PROPOSED BY THE GOVERNING BODIES THE MOST 
ECONOMICAL METHOD TO ALLEVIATE THE CONDITIONS (THREAT TO DRINKING 
WATER)? 

The treatment works proposed by the local governing bodies are the 
only alternative that: (1) meets the definition of treatment works 
contained in ORS 454.275; and (2) can eliminate or alleviate the 
conditions which result in a finding of a threat to drinking water; 
and (3) can be implemented in the area; and (4) are consistent with 
the adopted regional waste treatment management plan. 
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Cost information and financing alternatives are preliminary and very 
general. Estimates of costs to homeowners are lacking. Affordable 
options for financing of homeowner costs are not addressed. 

Alternatives for Commission Action 

Based on the analysis of the record, the following potential alternatives 
for action are identified: 

1. Proceed immediately to adopt findings, recommendations, and a final 
order pursuant to ORS 454.300, 454.305(2), and 454.310. 

Findings would conclude that (a) a threat to drinking water as 
defined in ORS 454.275( 5) exists in the affected area in that at 
least 3 of the conditions necessary to find a threat to drinking 
water are found to exist in the affected area, (b) that the 
affected area as defined by the local governing bodies is 
appropriate and should not be modified, (c) that treatment works 
proposed by the local governing bodies will eliminate or 
alleviate the conditions, and (d) the treatment works proposed by 
the local governing bodies are the most economical method to 
alleviate the conditions. 

The recommendations, to be contained in an order directed to each 
of the affected local governing bodies, would include (a) a 
requirement to construct the treatment works proposed by the 
local governing bodies, (b) a firm deadline for completing all 
treatment works construction and elimination of all existing 
cesspools in the affected area of each of the local governing 
bodies, (c) a requirement to submit to the Department of 
Environmental Quality within 12 months, final plans and 
specifications for the proposed treatment works, (d) and a 
requirement to submit to the Environmental Quality Commission 
within 12 months, a report of actions taken and proposed to (i) 
minimize the costs to citizens in the area, and (ii) to develop 
and implement equitable and affordable financing options for the 
private costs to be borne by the citizens in the affected area. 

After preparation of findings and recommendations, the Commission 
would have to publish notice of findings and recommendations in 
the newspapers, hear arguments upon petition, and issue final 
findings and a final order. 

Adoption of this alternative must be based on the conclusion that the 
lack of a definitive timetable for, and assurance of, sewer 
construction and cesspool elimination in the proposed plans of the 
local governing bodies is not a material deficiency in their plan and 
that the minor deficiency can be addressed in the order. 
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The local governing bodies suggest that the deadline should be 
established by the EQC after its finding of a threat to drinking 
water, and that the deadline for completion of facilities should be 
based on the severity of the problems found to exist. The more 
detailed aspects of their construction schedules, phasing, and 
financing, would be developed during the 1-year period allowed by ORS 
454.310(2) for preparation of plans and specifications after an order 
is issued. 

2. Proceed immediately to adopt findings, recommendations, and an order 
pursuant to ORS 454.300, and 454.305(5). 

Initial findings would conclude that (a) a threat to drinking 
water as defined in ORS 454.275(5) exists in the affected area in 
that at least 3 of the conditions necessary to find a threat to 
drinking water are found to exist in the affected area, (b) that 
the affected area as defined by the local governing bodies is 
appropriate and should not be modified, and (c) that the 
Commission is unable to determine whether or not the treatment 
works proposed by the local governing bodies will remove or 
alleviate the conditions in the affected area because the 
proposals lack essential information on schedules for imple
mentation, as well as information on full costs to citizens and 
economic alternatives for financing the individual citizen costs. 

The recommendations, to be contained in an initial order directed 
to each of the affected local governing bodies, would include (a) 
a requirement to prepare additional information and complete the 
submittal of acceptable plans, specifications, costs, and 
financing methods, to the Environmental Quality Commission by a 
specified date, (b) a deadline for completing the facilities 
necessary and eliminating all existing cesspools in the affected 
area, and (c) a requirement to display all private costs as well 
as public costs and develop and implement equitable and 
affordable financing options for the costs to be borne by the 
citizens in the affected area. 

After preparation of initial findings and recommendations, the 
Commission would have to publish notice of findings and 
recommendations in the newspapers, hear arguments upon petition, 
and issue findings and the initial order. 

After receipt and evaluation of the information directed to be 
submitted by the initial order, the Commission would have to 
prepare additional findings and recommendations, publish notice 
of additional findings and recommendations in the newspapers, 
hear arguments upon petition, and issue final findings and a 
final order to implement an acceptable treatment works plan. An 
additional public hearing may also be necessary prior to 
developing the additional findings and recommendations. 
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This alternative in essence requires that the procedures of the 
statute be gone through two complete times. It would settle the 
question of whether a threat to drinking water as defined in the 
statute exists in the initial order, and would effectively limit 
arguments in the second pass through the process to the nature, cost, 
phasing, and financing of the treatment works to be constructed. It 
would create the potential for legal challenge of each of the two 
orders that would be issued. 

This alternative would afford the opportunity for the Commission to 
give further direction to the local governing bodies regarding 
conditions that their resubmitted plan would have to meet to secure 
Commission approval and issuance of the final order. 

3. Delay adoption of findings and recommendations, request additional 
information from the local governing bodies based on guidance from the 
Commission, and reconvene the hearing. 

The Commission would review the staff evaluation of the record, 
and preliminarily conclude that, (a) a threat to drinking water 
as defined in ORS 454.275(5) exists in the affected area in that 
at least 3 of the conditions necessary to find a threat to 
drinking water are found to exist in the affected area, (b) that 
the affected area as defined by the local governing bodies is 
appropriate and should not be modified, and (c) that the 
Commission is unable to determine whether or not the treatment 
works proposed by the local governing bodies will remove or 
alleviate the conditions in the affected area because the 
proposals lack essential information on schedules for imple
mentation, as well as information on full costs to citizens and 
economic alternatives for financing the individual citizen costs. 

Based on the preliminary conclusions, the Commission would 
identify the deficiencies that must be addressed by the local 
governing bodies, identify conditions and a deadline for 
elimination of cesspools that would have to be met to have an 
acceptable plan, and formally request the local governing bodies 
to provide additional information to complete their plans. 

The Commission would schedule a reconvened hearing to receive the 
additional information from the local governing bodies as well as 
additional input from the public and persons in the affected 
area. 

At the conclusion of this hearing, the entire record of the 
proceedings would be evaluated, and the basic process outlined in 
Alternative 1 for issuance of findings, recommendations, and an 
order would be implemented. 

This alternative affords the most straightforward method for obtaining 
necessary additional information from the local governing bodies 
without limiting broader opportunity for public input. 
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The efforts of the local governing bodies could be clearly focused on 
the outstanding issues based on preliminary conclusions from the 
present record. 

The adoption of findings and recommendations would be delayed until 
the record is complete. 

All three alternatives are based on the conclusion that sufficient 
information exists in the present record to find that a threat to drinking 
water as defined in ORS 454.275(5) exists in the affected area, that the 
boundaries are appropriately described, and that construction of treatment 
works is necessary to alleviate the conditions in the affected area. 

All three alternatives anticipate direction from the Commission regarding a 
deadline for completing construction of treatment works so as to eliminate 
the existing cesspool sewage disposal systems in the affected area. The 
local governing bodies have proposed to complete major trunk, interceptor, 
and treatment facilities necessary to serve the affected area over a 20-
year period, but have proposed no timeframe for construction of all 
collection sewers and connection of existing structures to the sewers. The 
local governing bodies expect the Commission to determine how fast the 
sewage discharge to the groundwater must be eliminated. 

The Department is familiar with the magnitude of the construction job 
involved, the time it takes to complete plans, complete financing 
arrangements, get project phases organized, bid, constructed, completed, 
cleaned up, and house connections completed. The Department would 
recommend that 20 years is a reasonable time limit for completion of all 
treatment works and elimination of all existing cesspool and seepage pit 
sewage disposal systems in the affected area. 

Alternatives 2 and 3 would require establishment of a deadline for 
development and submittal of additional information for the record by the 
local governing bodies. It is desirable to move as rapidly as possible but 
still allow adequate time to develop the needed information. The Depart
ment would recommend that 6 months be allowed in either alternative. 
Under Alternative 2, the 6 months would begin after issuance of the 
interim order--a process that will be expected to take 2 to 3 months to 
complete. Thus the elapsed time would be more like 9 months before the 
process to issue final findings and an order could be initiated. Under 
Alternative 3, the 6-month period would begin immediately upon Commission 
action. 

Director's Recommendation 

It is recommended that the Commission proceed to implement Alternative 3 as 
follows: 

1. Review the staff evaluation of the record, and preliminarily conclude 
that: 

a. A threat to drinking water as defined in ORS 454.275(5) exists in 
the affected area in that at least 3 of the conditions necessary 
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to find a threat to drinking water, conditions (a), (b), and (c), 
exist in the affected area; 

b. The affected area as defined by the local governing bodies is 
appropriate and should not be modified; 

c. Construction of treatment works is necessary to alleviate the 
conditions in the affected area that result in a finding of a 
threat to drinking water; 

d. Additional information is needed before findings and 
recommendations can be adopted. 

2. Delay adoption of findings and recommendations until additional 
information is received. 

3, Direct each of the affected local governing bodies to develop and 
submit by no later than July 1, 1985, information to address the 
following: 

a. Revised treatment works plans, specific schedules, and 
implementation programs to provide assurance that all discharges 
of sewage to the groundwater from cesspools or seepage pits in the 
affected area will be eliminated by no later than December 31, 
2005. 

b. Complete cost estimates for implementing the revised plan 
including a display of the total costs to be borne by typical 
residential and commercial property owners. 

c. Equitable and affordable financing options for the costs to be 
borne by property owners. 

4. Establish a date in July 1985 for reconvening the hearing to receive 
additional testimony on the revised plans and information submitted by 
the local governing bodies. 

Harold L. Sawyer:l 
WL3904 



EXHIBIT A 

Proposal to Declare a Threat to Drinking Water in Mid-Multnomah County 
Pursuent to ORS 454, Sections 275 - 310 

INDEX OF THE HEARING RECORD 

A. SUMMARY OF ORAL TESTIMONY FROM THE ENVIRONMENTAL QUALITY COMMISSION HEARING HELD AT 
PARKROSE HIGH SCHOOL ON AUGUST 30, 1984 

B. EXHIBITS ENTERED INTO THE RECORD AT THE AUGUST 30, 1984, EQC HEARING 

1. Trudy A. Jones, written testimony 

2. Allan F. and Ardyce L. Johnson, written testimony 

3, James Petersen, Chairman, Environmental Quality Commission, written statement 
and attachments. 

a. EQC Agenda i terns & M:lnutes Related to On-Site Sewage Disposal in 
East Multnomah County 

1. Agenda Item No. L, March 22, 1974 
Public Hearing on Adoption of Permanent Rules Pertaining to Standards 
for Subsurface Sewage and Nonwater Carried Waste Pisposal. 

2. Minutes, EQC Meeting, March 22, 1984 

3. Agenda Item I, October 15, 1976 
Consideration of Adoption of Proposed Amendments to Oregon Adminis
trative Rules Chapter 340. Division 7. Section 71. 72. 73, and 74, 
Pertaining to Subsurface and Alternative Systems of Sewage Disposal. 

4. Minutes, EQC Meeting, October 15, 1976 

5. Agenda Item No. Q, February 24, 1978 
Multnomah County Groundwater Aquifer - Status Report. 

6. Minutes EQC Meeting, February 24, 1978 

7. Agenda Item E, August 25, 1978 
Multnomah County Groundwater Protection Plan. 

8. Minutes, EQC Meeting, August 25, 1978 

9. Agenda item K, April 18, 1980 
Request for Approval of Multnomah County Groundwater Protection Plan. 

10. Minutes, EQC Meeting, April 18, 1980 

11. Agenda Item No. G, March 13, 1981 
Adoption of Proposed Rules Governing On-Site Sewage Pisposal. 
OAR 340-71-100 to 71-600. to Replace Rules Governing Subsurface and 
Alternative Sewage Pisposal, OAR 340-71-005 to 71-045, 340-72-005 to 
72-030, 340-74-004 to 74-0255, and 340-75-010 to 75-060. 



12. Minutes, EQC Meeting, March 13, 1981 

13. Agenda Item No. P, August 28, 1981 
Request From Mµltnomah County for a Six (6) Month Delay in 
Implementing the Provisions of OAR 340-71-335(2)(a). Cesspool 
Prohibitions. 

14. Minutes, EQC Meeting, August 28, 1981 

15. Agenda Item No. K 
Sewage Disposal in East Multnomah County; Status Report and Proposed 
Action Regarding On-Site Systems. 

16. Minutes, EQC Meeting, March 5, 1982 

17. Agenda Item No. M, April 16, 1982 
Public Hearing on Question of Extending Date on Prohibition of 
Cesspools to Serve New Construction. OAR 340-71-335. 

18. Minutes, EQC Meeting, April 16, 1982 

19. Special Agenda Item, June 29, 1984 
Proposal for EOC to Declare a Threat to Drinking Water in a 
Specifically Defined Area in Mid-Multnomah County Pursuant to the 
Provisions of ORS 454-275 etc. 

20. Minutes, EQC Meeting, June 29, 1984 

21. Special EQC Telephone Meeting, July 10, 1984 

22. Minutes, EQC Meeting, July 10, 1984 

3. b. Threat to drinking water reports, Sewer facility plans and resolutions 
submitted by the members of the East County Sanitary Sewer Consortium 

1. Providing Sewer Seryice to Mid-Multnomah County; Framework Plan. 
June 1984. 

2. Threat to Drinking Water Findings. June 1984 

3. Central County Service District Master Plan Update. Kramer, Chin & 
Mayo, Inc., Consulting Engineers, July 1983. 

4. The Economics and Finances of Sewers. Central County Seryice 
District. ECO Northwest, July 1983. 

5. Final Report. Sewerage Facilities Financing Plan. Central County 
Seryice District, CH2M Hill, December, 1981. 

6. Sewer Facilities Financing Plan Cost Update. Central County Seryice 
District. CH2M Hill, May 1984. 



7. City of Gresham Sewerage System Master Plan. Brown and Caldwell, 
Consulting Engineers, December 1980. 

8. Sewage System Facility Plan for the I-205 Corridor and the Johnson 
Creek Basin. June 1984. 

3. c. Memo to the Environmental Quality Commission, Subject, Newspaper Articles 
from The Gresham Outlook and The Oregonian Concerning Public Hearings to be 
Held August 30 and September 11, 1984, Pertaining to Polluted Underground 
Water and the Possible Need for Sewers in Mid-Multnomah County. 

4. Statement of Henry Kane, Attorney, On Behalf of Citizens United in Action 

5. Bob Bledsoe, written testimony 

a. "Geology of the Portland Well Field", W. H. Hoffstetter, Oregon Geology, 
Volume 46, No. 6, June 1984 

6. H. Havercamp, written testimony 

7. Emil R. Berg, City of Portland Bureau of Environmental Services, Citizens 
Advisory Committee, written testimony 

8. Elouise M. Bailey, written testimony 

9. Wm. E. Morton, M.D., written testimony 

10. Douglas Hartman, Powell Hurst/Gilbert Neighborhood Association, written 
testimony 

11. Joseph L. Miller Jr., M.D., written testimony 

a. "Portland-Vancouver Metropolitan Area Water Resources Study - Water Supply 
Regional Water Supply Plan", U.S. Army Engineers District, Portland, 1979 
(page 18, 108, 109) 

b. "Management of Forest Resources in the Bull Run Division", Portland City 
Club Bulletin for Friday, August 17, 1973, pages 61, 62 

c. Little Sandy Fact Sheets, December 5, 1980, January 16, 1980, and 
February 1, 1980 

d. Letter from Ron Humphrey, Zigzag Ranger District, Mt. Hood National Forest, 
to Dr. Joseph L. Miller, Jr., January 29, 1980, 

e. Letter from Donald c. Gipe, U.S. Environmental Protection Agency to Joseph 
L. Miller, Jr., March 28, 1980 

f. Letter from John Vlastelicia, U.S. Environmental Protection Agency to 
Robert Hyle, City of Portland, Bureau of Water Works, March 10, 1978 

g. Letter from Robert Hyle, City of Portland, Bureau of Water Works, to John 
Vlastelicia, U.S. Environmental Protection Agency, Sepotember 13, 1978 



h. Letter from Robert F. Willis, P.E., City of Portland, to Joseph L. Miller, 
Jr., M.D., May 12 1 1983 

i. Letter from Joseph L. Miller, Jr., M.D., to Robert F. Willis, P.E., City 
of Portland, June 1, 1983 

j. Letter from Robert F. Willis, P.E., City of Portland, to Joseph L. Miller, 
Jr., M.D., June 15, 1983 

k. "Portland Water Bureau Water Supply Development Program", Stevens 
Thompson & Runyan, Inc., Introduction 

l. Letter from Carl E. Green, to Dr. Warren Westgarth, Chairman Bull Run 
Advisory Committee 

12. John J. Scalise, written testimony 

13. 126 signed statements against declaring A Threat to Drinking Water and 
proposing that Bull Run Water be furnished to solve the problem 

C. SUMMARY OF ORAL TESTIMONY FROM THE ENVIRONMENTAL QUALITY COMMISSION HEARING HELD 
IN ROOM 1400 OF THE YEON BUILDING ON SEPTEMBER 11, 1984 

D. EXHIBITS ENTERED INTO THE RECORD AT THE SEPTEMBER 11, 1984, HEARING 

1. Jean Hood, submitted a newspaper article "Woman's suicide in town stirs 
widespread repercussions•, The Oregonian, September 9, 1984 

2. Herb Brown, Chairman, United Citizens in Action, submitted: 

a. Statement objecting to the location of the hearing 
b. Petition against use of the Seepage Fee 

3, Jeanne Orcutt, submitted: 

a. Newspaper Article, "Unpaid sewer assessments spur county to start 
foreclosure•, The Oregonian, May 22, 1984 

b. Portland City Ordinances No. 148957, 148988, 149644, 150016, 150018, 
150121 1 152170, 141151, and 156349 

c. 1983-84 Consumption and billing records for local water districts 

d. Water purchase worksheets for local water districts. 

e. Maps of Portland's well fields; Portland's water system; and the Portland 
Metro Area Water Districts 

f. Poem "The Sewer Saga" 

4. Donald R. Cook, written testimony 



E. LETTERS RECEIVED FOR THE RECORD 

1 City of Troutdale, 6/14/84* 

2 Multnomah County, Commissioner Biskar, 8/15/84* 

3 City of Portland, Commissioner Schwab, 8/21/84* 

4 Emmert Development Co., 8/23/84* 

5 Kenton Shade, Sr., 8/28/84* 

6 Rockwood Water District, 8/29/84* 

7 Edward H. Look, 8/24/84* 

8 Shearsen Lehman/American Express, Rebecca Marshall, 8/28/84* 

9 Mrs. Evelyn A. Dooley, 8/29/84* 

10 Harold E. Hansen, 8/29/84* 

11 Multnomah County, Commissioner Biskar, 8/30/84* 

12 Betty Emery, Phone Message Note, 8/30/84* 

13 Multnomah County, Division of Planning & Development, 8/30/84* 

a. Land Use Policy 37 - Utilities 

14 Carvalho Industries, Inc., 8/31/84* 

a. Technical Data of Ozone Water Purification System 

15 Betty Emery, 9/4/84* 

16 Multnomah County, Commissioner Blumenauer, 9/4/84* 

17 Mary Ellis, 9/5/84* 

18 Elaine Tush, 9/5/84* 

19 Mary Lindquist, 9/5/84* 

20 Don Adkins, 9/5/84* 

21 Henry Kane with 9/5/84 Response 9/4/84* 

* Date letter was received for the record 



22 Henry Kane to Mike Houston, 9/7/84* 

a. "Tainting intensifies DEQ sewer battle", The Oregonian December 16, 1983 
b, Henry Kane to Fred Hansen, September 4, 1983 
c. Henry Kane to Dennis Buchanan, August 31, 1984 

23 Multnomah County Health Officer, 9/10/84* 

a. "Midcounty water safety needs sewers", The Oregonian, September 11, 1984 

24 City of Portland--Bureau of Planning, 9/10/84* 

a. Land Use - Public Facilities Goals & Policies List 

26 Richland Water District, 9/11/84* 

a. Water Quality Data, September 13, 1982 

26 Department of Environmental Quality--Water Quality Division, 9/10/84* 

a. Department of Environmental Quality field and laboratory data sheets for 
samples collected from wells in the Mid-Multnomah County area. Summary 
reports of these data have been contained in documents submitted previously 
for the record. 

b. U.S. Geological Survey well data sheets for sampling and analysis of 
selected Mid-Multnomah County wells - 1976. 

c, ORS Chapters 454 and 468, which contain Oregon Laws regarding water 
pollution control and sewage disposal. 

d. The Department of Environmental Quality Laboratory, Quality Assurance 
Implementation Plan, East Multnomah County Groundwater Study, December 
1983, and a copy of procedures for collecting and analyzing water samples. 
This material describes procedures used by the Department for analysis of 
samples and assuring the quality and validity of the data. 

e. Oregon Administrative Rules, Chapter 340 including Divisions 41, 71, 72, 
and 73, which contain rules adopted by the Environmental Quality Commission 
for Water Pollution Control and Sewage Disposal. Division 41-029 contains 
the General Groundwater Quality Protection Policy. Divisions 71, 72, and 
73, contain the on-site waste disposal rules. 

f. "Groundwater Protection Policy, Background Discussion, Proposed Policy, and 
Final Adopted Policy", Oregon Department of Environmental Quality, 1980, 
with revisions made August 1980 and an appendix added 1983. 

g. Agenda Item No. I and minutes of the June 29, 1984, EQC meeting. 

* Date letter was received for the record 



h. "Water Quality in the Columbia Slough", Department of Environmental Quality 
report, April 1974. 

i. "Groundwater Exploratory Program•, City of Portland Bureau of Water Works, 
April 1977; "Pilot well Study'', City of Portland Bureau of Water Works, 
November 1978. 

j. "Final Report Oregon On-Site Experimental System Program", Department of 
Environmental Quality, December 1982. 

k. "Clatsop Plains Ground Water Protection Plan, Ground Water Evaluation 
Report", Sweet, Edwards & Associates, Inc., December 1981. 

1. "Ground Water in the East Portland Area", Geological Survey Water - Supply 
Paper 1793. 

m. "Soil Survey of Multnomah County, Oregon", Soil Conservation Service, 
August 1983, 

n. Updated rules in the March 12, 1982, Federal Register, "National 
Interim Primary Drinking Water Regulations" 

o. "National Interim Primary Drinking Water Regulations", U.S. Environmental 
Protection Agency, September 1976. 

p. "Volatile Organic Chemicals", Department of Environmental Quality Staff 
Report, December 1, 1983. 

q. "Sources of Toxic Compounds in Household Wastewater", Steven W. Hathaway, 
Wastewater Research Division, Municipal Environmental Research Laboratory, 
Office of Research and Development, U.S. Environmental Protection Agency, 
Cincinnati, Ohio. 

r. "The Long Island Ground Water Pollution Study", State of New York 
Department of Health, April 1969, and "Proceedings of the Fourth American 
Water Resources Conference", Proceedings Series No. 6, November 1968. 

s. Agenda Item No. H, and proposed minutes of the August 10, 1984, 
Environmental Quality Commission meeting. 

27 Paul Yarborough, Department of Environmental Services, Mult. Co., 9/10/84* 

28 Kristine Gebbie, Administrator, 9/11/84*, Health Division 

29 William H. Young, Director, Water Resources Department, 9/11/84* 

* Date letter was received for the record 



30 City of Portland, Bureau of Environmental Services, 9/11/84* 

a, J. David Rush, Government Finance Associates, Inc. 

(1) Virginia Senate Bill No. 229 

b. John Lang, City of Portland 

(1) "Groundwater Exploratory Program•, Department of Public Utilities, 
Bureau of Water Works, April 1977 

( 2) "Year 2000 Growth Allocation Workshops", March-April, 1981 , 
Metropolitan Service District 

(3) "Subsurface Sewage Disposal and Contamination of Groundwater in East 
Portland, Oregon•, E. L. Quan, H. R. Sweet, and Joseph R. Illian, 
Groundwater Vol. 17, 1974. 

(4) "Nitrate in Drinking Water", E. F. Winton, R. G. Tardiff, and L. J. 
McCabe, Journal AWWA February 1971 

31 Statement, Affidavit and Exhibit of United Citizens in Action, 9/11/84* 

32 Gladys McC.oy, Multnomah County Commissioner, 9/11/84* 

33 Charles P. Schade, M.S., Multnomah County Health Officer, 9/11/84* 

a. •congenital 
Australia: 
Anthony J. 
Journal of 

Malformations and Maternal Drinking Water Supply in Rural South 
a Case-Control Study", Margaret M. Dorsch, Robert K. R. Scragg, 
McMichael, Peter A. Baghurst, and Kenneth F. Dyer, American 

Epidemology, Vol. 119, No. 4, April 1984 

b. "Hypertension and Drinking Water Constituents in Colorado", William E. 
Morton, M. D., Dr. P.H., American Journal of Public Health, Vol. 61, 
No. 7, July 1971 

c. "Nitrates in Municipal Water Supply Cause Methemoglobinemia in Infant", 
Joseph Vigil, B.S., Sherman Warburton, B.S., M.P.H., William S. Haynes, 
M.D., M.P.H., and Leland R. Kaiser, M. A., M.P.H., Public Health Reports 
Vol. 80, No. 12, December 1965 

d. "Cyanosis in Infants Caused by Nitrates in Well Water", Hunter H. Comly, 
M.D., Journal of the American Medical Association, Vol. 129, No. 2, 
September 8, 1945. 

e. "Methemoglobinemia Associated with Well Water•, Louis W. Millen, M.D., 
Journal of the American Medical Association, Vol. 216, No. 10, June 7, 
1971 

* Date letter was received for the record 



f. "Methemoglobin Levels in Infants in an Area With High Nitrate Water 
Supply", Lois Ann Shearer, M.P.H.; John R. Goldsmith, M.D.; Clarence 
Young, B.S.C.E.; Owen A. Kearns, M.D.; and Benjamin R. Tamplin, Ph.D. 
American Journal of Public Health, Vol. 62, No. 9, 1972 

34 Jeanne Orcutt, 9/13/84* 

a. Excerpt from Rep. Wally Priestly's testimony May 2, 1983 at the House 
Hearing on the Seepage Bill 

b. Letter from Rep. Annette Farmer to Senators, June 7, 1983 

c. "Portland, Oregon, Offers Services to Push Case for Annexation" 
"Eugene Carlson, The Wall Street Journal, May 3, 1983 

d. A message from Rep. Lonnie Roberts to citizens regarding sewers and the 
seepage fee. 

e. "Springfield to Auction off Unwanted Lots", The Oregonian, 
September 1 , 1984 

35 Harold T. Osterud, M.D., MPH, Oregon Health Sciences University, 9/13/84* 

36 Wm. E. Morton, M.D., Dr. PH, Oregon Health Sciences University, 9/13/84* 

37 John C. Stoner, R.S., Oregon Water Treatment Certification Program, 9/14/84* 

F. TESTIMONY POSTMARKER OR DELIVERED AFTER THE SEPTEMBER 11, 1984 DEADLINE 

Mrs. Max Bickford, 9/14/84* 

2 Louis Turnidge 10/25/84* 

NJM:l t 
TL3706 

* Date letter was received for the record 

November 29, 1984 



SEWAGE TREATMENT .-L'ID DISPOSAL SYSTIDtS 

EXHIBIT B 

454.290 

CHAPTER. 4 54 

1.~83 REFUCEMENT l?.1\RT 

Sewage Treat:nent Disposa~ Systems 

CONSTRUCTION OF SEW AGE 
TREATiifENT WORKS 

454.275 De!lnitiona for ORS 454.275 
to 454.310. As used in ORS 454.2.75 to 
454.350: 

(1) "Commission" meam the EDvironmentsl 
Quality Co=ission. 

(2) "Governing body' mean3 a board of 
con:missioners, county court or other managing 
board of a municipality. 

(3) "Municipality" means a city, county, 
county service district, sanitary dist.-ict, :net:ro· 
politan service district or other special district 
authorized to treat or dispose of sewage in any 
county with a population exceeding 400,000 
aceording to the latest federal ~.n.aia! census. 

( 4) "Subsurface ~wage disposal system" has 
the meaning g:iven that tum in ORS 454.605. 

(5) "Threat to drinking water" means the 
e:istence in any area of any three of the follow· 
ing conditions: 

(a) More than 50 percent of the affected ares 
consista of rapidly draining :!<lils; 

· (b) The groundwater underlying the affected 
iwa is used or = be used for d.-ink'.Jlg water; 

(c) Mora than 50 percent of the sewage in 
the affected area is discharged into cesspools, 
septic tanks or seepage piu and the sewage 
contains biolog:ical, chemical, physical or radio· 
logical agenu that can make water unfit for 
hw::wi consumption; or 

(d) Analysis of =ples of groundwater from 
welb producing water that may be used for hu· 
man consumption in the afl'ectad area contains 
levels of one or more biological, chemical, physi· 
cal or radiclogical contaminants which, i! aJ. 
lowed to inc.-ease at historical rates, would pro· 

duce a risk to human health as deter.nined by 
the local health officer. Such contaminant levels 
must be in excess of 50 percent of the =imum 
allowable li.mita set in accorda.oco with the Fed· 
e:aJ Safe Drinking Water Act. 

(6) "Treat:nent works" has the meaning 
given that tetm in ORS 454.010. [1981 o.:isa !I: 
Ills:! e.Zl5 111 

454.250 Con.stl'uc!ion of treatment 
works by mwtlcipailty; fi.nancing. 
Notwithsts..o.di.ng the provisions of ORS chapters 
450, 451 a.nd 454, or a.ny city or county chartar, 
treatment works may be constructed by a mu.nic· 
ipality a.nd financed by the sale of general obli· 
gation bonds, revenue bonds or assessmen~ 
against the benefited property without a vote m 
the affected area or municipality or wit.'iout 
being subject to a remonstration procedure, 
when the findingoi and order 'l?ll filed in accord· 
a.nee with ORS 454.310. The provisions of ORS 
223.205 to 223.295, 223.770 and 287.502 to 
287.515 shall apply in so far as practicable to aDY 
assessment established as a result of proceedingoi 
under ORS 454.275 to 454.350. [1981 <-158 !21 

454.285 Resolution or ordlnance. (1) 
The governing body may adopt by resolution or 
ordinance a proposal to construct sewage treat· 
ment works and to rmance the construction by 
revenue bonds, general obligation bonds or by 
assessment against the benefited property. 

(2) The resolution or ordinance shall: 

(a) Describe the boundaries o! the affecU!d 
area wbich must be located within a single drain· 
age basin as identified in regioca! treat:::ent 
work3 plans; a.nd 

(b) Contain findings that there is a th:eat to 
dr'.nking water. 

(3) The proposal must be approved by a 
majority vote o! the governing body and does not 
require the approval o! the residents or !andown· 
ers in the affected area or municipality. 

(4) The governing body shall forward a 
certified copy of the re:!<l!ution or ordinanc~ to 
the co=ission. Preli.mi.'1ary plans and specifi· 
cations for the propcsed tre:itment works shall 
be submitted to the co=ission with the rewlu· 
tion or ordinance. [1981c.U&!•:19!!:l c.:35 !SI 

454.290 Study; prelimins.ry pllllls. (1) 
The gover::iing body shall order a study and the 
preparation of preiiminary plans and specifica· 
tio~ for the treat:cent works. 

(2) The study shall include: 

(a) Engineeri.ng pl.ens demoostrating the 
!ea.sibility of the treatment works and conform· 



·:. 

454.295 PUBLIC E:EALTE .!u'TD SAFETY 

ance of the plan with regional treat:lent works 
plam. 

(b) Possible methods for financing the treat
ment works. 

(c) The effect of the treatment works on 
property in the affected area.. (1581 e.J.18 !41 

454.295 Commission review; hearing; 
notice. (l) After receiving a certified copy of a 
resolution or ard.illl!nce adopted under ORS 
454.255, the co=ission sball review and inv .. -
tigate conditions in the affec+.ad area. If substan· 
t:ial evidence reveals the existence of a threat to 
drinldng water, the commission sball set a time 
and pl.ace for a hearmg on the resolution or 
ordinance. The heariDg shall be held within or 
near the affected area.. The bearing shall be held 

· not less than 50 days after the commission com· 
pletes its inv .. tigation. · . : · 

. (2) The 'commission shall give notice of the 
time and pl.ace of the hearmg on the resolution 
or ordinance by publishing the notice 0£ adop· 
tion of the resolution or ordinance in a newspa· 
per 0£ general circulation within the affected 
area once each week for two successive weeks 
h<!ginning not less than four weeks before the 
date of the hearing and by such other means as 

454,305 Effect o{ imdings; e::cclusion 
of areas; iiling of imdings. ( l) !I the com· 
mission finds a threat to drinking water does 
wt but treatment works would not alleviate the 
conditions, the co=ission sball te=in.ate the 
proceeding3. 

(2) II the commission finds a threat to 
drinldllg water emts wit:bi.n the ter.itory and 
the conditions could be removed or alleviated by 
the construction of treatment works, the com· 
mission sball order the goveming body to pro
C>led with const:::udon of the l:n!at:nent works. 

(3) If the co=i:!Sion finds that a tbrest to 
drinkii:g water exists in only part of the affected 

· area or that trestment works would recove or 
alleviate the conditions in only part of the affect· 
ed area, the commission may reduce the affected 
area to the size la which the threat to drinking 
water could be removed or alleviated. The find· 
ini;s shall deocribe the boUildari .. o! the affected 
ares as reduced by the commission. 

(4) In determining whether to exclude any 
area, the co=ission must consider whether or 
not e.:i:clusion would unduly interfere with the 
removal or alleviation of the tbrest to drinking 
water and whether the exclusion would result in 
an illogic.al boundary for the provision of semc· 

the co=ission deems appropriate ia order to eo. 
give actual notice o! the hearmg. (1981 c.:JM !SI (5) U the co=ission determines that a 

threat to drinking water exists but that the 
proposed treatment works are net the most 
economical method of removing or alleviating 
the conditions, the commission may issue an 
order terminating the proceedings under ORS 
454.275 to 454.350, or referring the resolution or 
ordinance to the municipality to prepare alterna· 
tive pl.ans, specifications and fina.c.ci!:g methods. 

454.300 Conduct of hes.ring; notice oC 
lssua.nce ot findings; petition !or argu
ment. (1) At the heari:lg on the resolution or 
ordinance, any interested pe=n shs.ll have a 
reasonable opportlmity to be heard or to present 
written testimony. The hearmg ahall be for the 
purpose of determining whether a threat to 
drinking water e:ists in the affected area, wheth
er the conditions could be eliminated or alleviat· 
ed by treatment works and whether the proposed 
treatment works are the most economic.al meth
od to alleviate the conditions. The heariilg may 
be conducted by the commission or by a hearmg3 
officer designated by the commission. After the 
heariilg the commission shell publish a notice of 
Issuance oC its findings and recommendations in 
the newspaper used Cor the notice o( bearing 
under ORS 454.295 (2), advising of the opportu· 
nity !or argument under suboectlon (2) of this 
l«tion. 

(2) Within 15 da~ .af'~r th~ ~ublication oC 
notfoe of i.souance of findings any person or 
municipality that will be affected by the findings 
may petition the commission to present written 
or oral arguments on the proposal.. If a petition is 
recoived, the commi.soion shall set a time arid 
place for argument. {1981e.J.18161 ... ·" 

..... 

(G) At the request of the co=ission the 
municipality or a boundary commission shall aid 
in determining the findings made under subsec· 
tions (3) and (4) of th.is section. 

(7) The commission shall file its findings 
and order with the goveming body of the munic· 
ipality. (1981 e.J.18 171 

454.310 ConatTuction authorized upon 
commission approval; iinal plans. (1) 
Wben a certified copy of the findings and order 
approving the proposal is filed with the govern· 
ing body, the governing body shall order con· 
.structioo of the t?oatment works and proceed 
with the financing plan as specified in the order. 

(2) Within 12 months after receiving the 
commission'• order the munidpalit'/ shall pre· · 
.Jl8le final pl.ans and specifications for the treat· 
meat works and proceed in accordance with the 



SEWAGE TREATMENT A.'ffi DISPOSAL SYSTEMS 454.340 

time schedule to coostruct the facility. (1981 e.J.58 

!Bl 
· 464.315 [1973 c.4!:4 !2: r<pealed by 1975 c.167 ! 13] 

. 454.317 Resolution or ordinance au
thorizing levy and collection of seepage 
charge. (1) When a certified copy of the find· 
in~ and order approving the proposal is filed 
with the governing body as provided in 0 RS 
454.305, the governing body may adopt a resolu
tion or ordinance authow.rig the levy and col
lection of a seepage charge upon all real proper· 
ties served by onsite subsunace sewage disposal 
systems, as defined in ORS 454.605, within the 
boundaries of the affected area. 

(2) A resolution or ordinance adopted under 
this section shall authori%e the levy and collec· 
tion of a seepage charge only in an affected area 
located entirely within a single drain.age basin as 
identified in regional treatment works plans. 

(3) A resolution or ordinance adopted under 
this section shall: 

(a) Describe the boundaries of the affected 
ana; and 
. (b) Contain 'an estimate of the co=ence· 

ment and completion dates for the proposed 
treatment works and a proposed schedule for the 
extension of sewer service into the affected area. 
(1983~ !21 

454.320 Hearing on resolution or 
ordinance; notice of levy. (1) The governing 
body shall give notice of the time and place of 
the hearing on the resolution or ordinance by 
publishing the notice of the intent to adopt the 
resolution or ordinance in a newspaper of general 
circulation within the affected area once each 
wet?k for four successive weeks and by such other 
means as the governing body deelllll appropriat<l 
in order to give actual notice of the bes.ring. The 
hearing shall be held within or near the affected 
area described in the resolution or ordinance. At 
the bearing on the resolution or ordinance, any 
interested person sh.all have a reasonable oppor· 
tunity to be beard or to present written testimo
ny. The hes.ring shall be for the plllp<lse of deter· 
mining whether a seepage charge should be 
levied and collected. 

(2) After the bearing held under this section, 
the governing body shall publish a notice of the 
levy of the 5""page charge and thereafter proceed 
to levy and collect the 5""page charge in such 
&lllount as in tho discretion of the governing 
body will provide revenues for the paYtoent of 
the principal and interest, in whole or in part, 
due on general obligation bonds or on revenue 
bends issued by the governing body to construct 
the treatment works or to provide capital funds 

for the construction of t."l!atment works. (198.'.l 
c..235 !31 

454.325 (1973 cA24 §3; repealed by 1975 c.167 !131 

454.330 County to collect seepage 
charge for municipality. (1) The county in 
which a municipality is levying a seepage charge 
under ORS 454.317 to 454.350 shall collect the 
seepage charge for the municipality. 

(2) The county shall establish a separate 
account for each ordinance or resolution adopted 
by a municipality and impcsing a seepage charge 
within the county. The seepage charges collected 
under an ordinance or resolution shall be credit
ed only to the account established for that ordi· 
na.cce or resolution. 

(3) Moneys in an account established under 
this section shall be disbu~d only to the munic· 
ipality for which the account was established. 

(4) In order to receive funds under this 
.action, a municipality must notify the county 
that the co=ission bas ordered the governing 
body to proceed with construction of treatment 
works as provided in ORS 454.305 (2). Upon 
such notification, the county shall release funds 
from the appropriate account to the municipali· 
ty. [1983 <.235 HJ 

454.335 i1973 c.424 §4; nopealed by 1975 o.167 § 13] 

454.340 Use of seepage charge; credit 
for systems development charge; seepage 
charge to cease if user fee imposed. (1) 
Except as provided in this section, all seepage 
charges levied and collected by the governing 
body shall be dedicared and pledged to the pay· 
meot of the principal of and int<irest due on 
general obligation bonds or on revenue bonds 
issued pursuant to ORS 454.285 for the con· 
structioo of treatment works or to provide capi· 
tal funds for the construction of treatment 
works. 

(2) Systellll! development charges shall not 
be imposed by a municipality in any area in 
which seepage charges are imposed and collected 
under ORS 454.317 to 454.350. If an owner of 
real property against which seepage charges are 
imposed bas already paid a systellll! development 
charge for that real property, the owner shall be 
allowed a credit against the seepage charge oth· 
erwise payable in an amount equal to the sys· 
t<lllll! development charge. . 

(3) When a user fee for the use of treatment 
works is imposed upon real property, all seepage 
charges levied against that real property shall 
cease.· 

(4) The governing body, by ordinance. may 
allocere not less than 25 percent of the seepage 
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454.350 PUBLIC HEALTH AND SAFETY 

cha.tg!s collected under ORS 454.317 to 454.350 
for the purpose of allowing owners of real proper· 
ties against which the seepage charges are im· 
posed a credit aga.iDst the future connection 
charges othe~ due when those real properties 
are connected to treatment works. (1983 o.235 !SI 

,114.346 (1973 o.424 §5; Npealed by 1975 o.167 !131 

454.350 Effect ot ORS 454.317 to 
454.350 on contracts between municipali· 
ties. Nothing in ORS 454.317 to 454.350 pro· 
hibits contmcts between mllllicipalities under 
which a municipality may provide treatment 
facilities or services to another municipality. 
(1983 o.235 !SI 

4114.366 (1973 o.424 !6: repealed by 1975 c.167 !131 
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ATTACHMENT 2 

Proposal to Declare a Threat to Drinking Water in Mid-Multnomah County 
Pursuant to ORS 454.275 et. seq. 

A. SUMMARY OF ORAL TESTIMONY FROM THE ENVIRONMENTAL QUALITY COMMISSION HEARING HELD AT 
PARKROSE HIGH SCHOOL ON AUGUST 30, 1984 

1. James Petersen. Chairman. Environmental Quality Commission (EOCl, opened the 
hearing with a brief background statement describing the history of actions 
taken by the EQC to protect groundwater quality in East Multnomah County. 

He described the process established in the 1981 rule that prohibits cesspools 
and that requires the local jurisdiction to provide detailed plans, schedules, 
priorities, phasing and financial mechanisms for sewering the entire cesspool 
area by July 1, 1984. These governing bodies responded on June 27, 1984, with 
the required information. In addition, they presented the EQC with resolutions 
requesting that the formal process for declaring a "Threat to Drinking Water" be 
initiated by the Commission in the affected area. Chairman Petersen reviewed 
the "Threat to Drinking Water" legislation, the conditions which constitute such 
a threat, and what the EQC is required to do in response to the resolutions. 

The chairman also entered several items into the hearing record (Exhibit 3). 
These included: the Environmental Quality Commission meeting staff reports and 
minutes, dealing with on-site waste disposal; the resolutions and reports 
presented to the Department and the Environmental Quality Commission on June 27, 
1984, by Multnomah County and the Cities of Portland and Gresham; and the staff 
memorandum outlining the dates public hearing notice was given in .Ih!l. 
Oregonian and The Gresham Outlook. 

2. John Lang, Director of Public Works. City of Portland. opened the testimony for 
the local jurisdictions. He introduced the members of the Multnomah County 
Sewer Consortium (hereafter referred to as the Consortium) and explained that 
the Consortium was established through the Section 208 Areawide Waste Water 
Management Planning Program to evaluate waste water treatment strategies for 
Multnomah County and the cities of Portland, Gresham and Troutdale. 

3. Dennis Buchanan. Multnomah County Executive Officer, testified about the 
difficulty the county is having in providing urban services under what is 
traditionally considered a rural form of government. He discussed the conflict 
between providing city services versus county services, and stated that the 
county cannot afford to do both. In an effort to solve this difficulty, the 
county has begun to implement a plan to phase out urban services 
responsibilities and is moving back to providing rural services. 

The county, under this framework plan, has been developing cooperative 
agreements and service contracts with the local cities. He felt that in the 
future the county would expand these cooperative agreements and continue to 
transfer more urban services to the cities in the area. 

On the issue of the threat to drinking water, Mr. Buchanan stated that the plan 
submitted for resolution of the problem had been endorsed by the county and the 
County's Citizens Committee. Mr. Buchanan also entered into the record several 
letters of endorsement from other Multnomah County Commissioners and the 
County's Citizens Committee. 



4. Margaret NeiJ. Mayor. City of Gresham. testified to the role the City of Gresham 
had in developing the threat to drinking water report, and the subsequent plans 
for providing sewers in the affected area. She stated that after reviewing the 
basic information developed, the city concluded that at least three of the 
conditions identified in the threat to drinking water legislation existed in the 
affected area. In response to this, the city passed a resolution requesting 
that the EQC declare a threat to drinking water in the affected area. The city 
currently provides urban services within its city boundary but would also extend 
urban services into the affected area assigned to them. Mayor Weil stated that 
the major concern was to make the improvements affordable. She stated that 
there needed to be cooperative federal/state/local financial planning. She also 
felt that a declaration of a threat to drinking water should be reflected in the 
priorities established in the state's construction grants program. 

5. Mike Lindberg, Commissioner. City of Portland, testified on the city's behalf, 
supporting the declaration of a threat to drinking water and the implementation 
of the plan developed by the Sewer Consortium • He covered three points: (1) 
the need for sewers; (2) Portland's role in providing sewers; and (3) the cost 
of the sewer improvements. 

Commissioner Lindberg stated that it is not a question of whether sewers are 
needed, but when sewers will be installed. He testified that the lack of sewers 
has severely limited economic growth in this section of the Metropolitan Area. 
He stated that Portland does have a role in addressing this problem because: a 
portion of the affected area lies within the city boundary; the city also has 
been assigned the Columbia Basin which includes Johnson Creek, under the 208 
Areawide Waste Water Management Plan; and they now have responsibility for the 
Inverness Basin through cooperative agreement with Multnomah County. 

Commissioner Lindberg felt that the major issue to be resolved was to make 
sewers affordable to the residents in the area. He stated this might take some 
special assistance from state/federal/local governments. 

6. John Lang, Director, Public Works Department, Portland. testified as to the 
specifics of the threat to drinking water report and the plan presented by the 
Consortium to solve the problem. His remarks focused on four areas: (1) why 
Portland was involved; (2) the findings within the threat to drinking water 
report; (3) a summary of the sewerage plan presented; and (4) additional issues. 

Mr. Lang described the affected area boundaries and the portion which lies 
within the City of Portland. He identified responsibilities Portland has under 
the 208 Areawide Waste Water Treatment Plan, to provide sewer service to the 
Columbia Basin, which includes Johnson Creek. He also stated that now by 
contract, the city is responsible for the Inverness Basin described in the 208 
plan. 

Mr. Lang reviewed the four conditions in the Threat to Drinking Water Statute, 
(ORS 454-275) where any three of these conditions exist in an area, the statute 
defined it as a threat to drinking water. He stated that the data and 
information collected by the Consortium to address each one of these conditions 
led them to conclude that at least three of the four conditions had been met. 



He also felt that testimony to be offered by Dr. Schade, Multnomah County Health 
Officer, later in the day, would meet this fourth condition. 

In summarizing the sewer facility plan, Mr. Lang described the trunk lines and 
interceptor sewers that were needed, the routes of these lines, the areas to be 
served, and the lines now under construction. He described the priorities for 
connection and how the project was financed to this point. Mr. Lang stated 
that the cost of sewering the affected area would be approximately $260 million. 
He emphasized that Portland would continue to look into different funding 
options and mechanisms, in order to make it affordable. He felt that public 
participation was a key and there needed to be more public meetings to describe 
the project cost and the various financing options. 

7. James Keller. Gresham City Manager. described the areas to be sewered with 
particular emphasis on those areas within the City of Gresham. He discussed the 
sewering schedule and the City of Gresham's responsibility as a designated local 
management agency under the Areawide 208 Plan. Mr. Keller discussed the 
facility needs of Gresham which included improving the treatment plant and trunk 
lines in order to service the affected area. He specifically requested that the 
Commission declare a threat to drinking water, and that the Department of 
Environmental Quality reflect this declaration when developing its construction 
grants priority list so that local projects within the affected area could 
receive higher priority. 

8. Burke Raymond, Multnomah County, presented testimony on the responsibility of 
the Central County Service District under the 208 Waste Water Treatment Plan to 
provide sewer service to the Inverness Basin. He stated recent boundary changes 
within the Inverness Basin that have left the District considerably smaller than 
it was when the 208 Plan was originally adopted. Mr. Raymond reviewed the 
sewage bond elections held in the Central County Area, stating that of 19 
separate elections, 18 ended in defeat. He discussed the County's position on 
municipal service, and that most of the cost of providing sewer service to the 
Inverness Basin will be in constructing the collection sewers. 

9. Mark Gardner. Finance Director, City of Portland, testified on the project 
financing. He stated that the cost is going to be enormous and that making 
sewers affordable to the property owners should be the major objective. He felt 
that we needed to explore every conceivable option including such things as 
flexible construction schedules, packaging individual collection line 
construction, and city financing of individual hookups. Mr. Gardner felt that 
the project needed the support of all local governments if reasonable and 
affordable financing options were to be developed. 

At this point in the hearing, the Environmental Quality Commission members 
questioned representatives of the local jurisdictions on the testimony that they 
had just presented. The issues covered in the question and answer period 
included: the clarification of local jurisdictions' annexation policies; the 
condition of present sewer facilities and trunk lines; the adequacy of the 
sewering scheduled in the proposed plan; the quantity of water available in Bull 
Run system and its future capacity; the financing options that have been 
considered by the city; and the processes that they (the local jurisdictions) 
have employed to sewer areas within the city. There was an extensive discussion 
of the project costs and which project costs would be eligible for federal 
construction grants assistance, and the possibility of approaching Congress for 
a special appropriation to fund the project. 



10. Gordon Shadburne. Commissioner. Multnomah County. testified that the decision 
the Commission was going to make had several political ramifications. He 
discussed why this problem was being addressed at this time and that one could 
not separate the annexation issue from the consideration of a threat to drinking 
water. He felt that sewers and the seepage fee tended to support annexation to 
Portland, and if so, the Environmental Quality Commission was being used to 
promote annexation. Commissioner Shadburne discussed the development of the 
threat to drinking water legislation and the particular requirements of that 
legislation. He felt that the Environmental Quality Commission was being put in 
an awkward position and if there was a health hazard in East County, why did the 
City of Portland establish a new well field in this area? He reviewed Dr. 
Schade's report and felt that the information presented did not show any 
increase in pollutants or that there was a trend to higher levels. 

11. Henry Kane, Attorney, 12275 S.W. 2nd, P.O. Box 518, Beaverton, OR, 97075, 
representing a Mid-County Citizens Group, presented oral testimony and submitted 
written testimony in opposition to the Environmental Quality Commission 
declaring a threat to drinking water. He stated that the data does not meet the 
statutory conditions for establishing a threat to drinking water. He went on to 
state that proponents should show pollution levels above state standards by 
September 11, 1984, or else a seepage fee cannot be supported. 

Mr. Kane also questioned the constitutionality of State Statutes (ORS 454.275 
and 454.285) which in effect repealed a local charter. 

He felt the Environmental Quality Commission had a wide range of options to 
choose from if problems existed. For example: if organic chemicals exist in 
the groundwater, their use could be prohibited; if the groundwater is polluted, 
the Water Districts could be required to treat the water; and if disposal 
methods are to change, the alternative waste disposal systems approved in 1981 
should be fully examined. 

He testified that the imposition of a seepage fee was unfair and those paying 
might not see the benefits in their lifetime, 

In summary, he stated that people should treat the groundwater or don't use it. 

12. Jeanne Orcutt mentioned that when the 1983 Legislature changed the threat to 
drinking water standards, they made it possible for the Commission to find a 
threat to drinking water without making a finding of contaminated water. The 
Commission only has to find that sewage has the necessary agents to make water 
polluted. She questions the water quality sampling conducted in the area and 
the results. She mentioned that at the August 10th Commission meeting, the EQC, 
in calculating the priorities, funded sewage treatment plant improvements based 
on a finding of a threat to drinking water, and therefore, its mind was already 
made up. She believed these were "trumped up" charges to allow local 
governments to charge the seepage fee. This fee could be as much as $160 per 
year for some residents. She stated that vacant lots would benefit because they 
would not have a seepage bill, and the majority of those were commercial and 
industrial properties. There was no benefit to older people, having to pay this 
seepage fee, who would not have sewers in their lifetime. She mentioned that 
Dr. Schade's report never cited a single illness in the area from drinking 



polluted water. She did not believe there was an historical trend of pollution. 
She did not think there had been a uniform sampling schedule, and quoted from 
Dr. Schade's report that the conditions in the area were not exactly similar to 
state law. She asked: if there was a trend, when would the maximum 
concentrations occur and what would those maximum levels be? She also noted 
that in Department material provided at the hearing that nitrate levels had 
decreased since 1974. 

In reference to an article in The Oregonian. she commented that Mayor Ivancie, 
the City of Portland, did not think that the well water was contaminated and the 
water was equal in quality to Bull Run water. She went on to indicate that the 
article stated that the aquifer is being used for drinking water is too deep to 
be contaminated. She said the City of Portland did not think there was any 
contamination, based on The Oregonian article. She said Multnomah County did 
not believe that there was any contamination because they were still issuing 
cesspool and septic tank permits. She stated that the DEQ (sic EPA) regional 
office in Seattle did not find any safe drinking water standards violations in 
the water being used in the area. She said most of the water is brought in from 
Bull Run anyway, and even local water districts are using Bull Run water. 

She questioned the difference between nitrate-nitrogen and nitrate pollution 
concentration levels. She wondered if they had been used interchangably in the 
Department's reports. She cited a City of Portland report that showed nitrate 
levels were higher in Bull Run water than in some water samples in Mid-Multnomah 
County. She concluded by stating that the economical way to solve the problem 
was to give everyone Bull Run water and sewer only those businesses or 
commercial properties that wanted it. She questioned why Clackamas County and 
Troutdale were not required to submit facilities plans as the other affected 
cities and counties were. She mentioned that in Lane County, Bancroft bonding 
was not very successful and there were people in the County who were going to 
lose their homes because they are unable to meet payments. 

13. Trudy Jones. 11925 S.E. Sacramento, Portland, stated that she moved here 5 1/2 
years ago, and was curious when her sewer bill would arrive. Upon quizzing her 
neighbors she learned that there were no sewers in the area--that the area was 
on cesspools. She believes the area needs sewers and is disturbed by the smell 
of sewage and by the impression visitors get knowing the area lacks sewers. She 
is concerned about sewage running across people's basement floors and across 
their property. She cited several examples of individuals she knew who were 
limited in their activities because they did not want to damage or fill up their 
cesspool. She said continuing to use cesspools would simply continue to 
contaminate the groundwater and that groundwater was a valuable and precious 
resource that should be preserved. She advocated that the sewering plans should 
not be voluntary and it should not be a local improvement district, but we 
should move ahead and use the 20-year planning period for hookup. The choice is 
either the seepage fee or mandatory hookup, and she advocated sewers as quickly 
as possible. 



14. Mal Johnson had been distributing annexation petitions and said the major reason 
people wanted to annex was their concern for water quality. In his own home, 
the drinking water had a very strong iodine smell. He said he was not an expert 
but the sewering plan seems reasonable. He had neighbors and had talked with 
others who had experienced collapsing septic tanks. He said all indications 
point to the need for sewers to eliminate both a health risk and a water quality 
problem. 

15. Louis Turnidge stated that it was begging the question as to a water quality 
problems; that the real question was one of economic development, which he did 
not like. He questioned the trichlorelethylene and 1,1,1 - trichlorelethylene 
concentrations in the staff report prepared for the Commission's meeting in 
Newport, Page 3 of Attachment 5. He advocated a solvent recycling program to 
eliminate TCE concentrations in the water. He said he had researched nitrate 
and nitrite pollution in the encyclopedia. Nitrogen/nitrate was used for either 
explosives or fertilizer and that small children who were poisoned from 
nitrite/nitrate pollution were probably being affected by carbon monoxide 
poisoning because their noses were closer to the ground. He did not think that 
sewers would solve the problem. He did not think that the nitrate problem would 
be solved by sewers, and felt that solvent recycling was best to solve the 
problem. 

16. Bob Bledsoe. 11800 s.w. Walnut, Tigard, stated he was an environmental 
technician with the City of Portland's Bureau of Environmental Services in its 
industrial waste section. He stated that he was very familiar with the Clean 
Water Act, and had worked for the last 14 months in the financial services 
section of the Bureau. He was on the Tigard Water District Board. He had his 
BA degree in math from Portland State University and has taken many engineering 
courses. So although he was a Washington County resident, he was at the hearing 
out of a sense of fairness and good judgment. He stated that he believed the 
management of the City of Portland's Environmental Services Bureau was lying to 
the public, and that building sewers was a loss leader. The City was simply 
interested in annexation. They were hopeful that the EQC would mandate sewers. 
City officials had stated several times that they did not want to be the lead 
agency, that EQC should be, and they were organizing carefully to keep a low 
profile on the issue. He felt the City's objectives were to annex those areas 
and build a larger system which would lead to larger glory for the Environmental 
Services Bureau. 

He did not think that the City was interested in protecting drinking water, only 
in promoting their own glory, and that they were hiding behind the Environmental 
Quality Commission and the sewer consortium. He stated that the drinking water 
in the area all comes from the City of Portland with two small exceptions-- the 
Gilbert and Richland Water Districts, and they could simply switch to Bull Run 
water. The central decision in the equation was drilling wells for the City of 
Portland's emergency supply. 

Upon research, the City of Portland had found that the upper aquifer and lower 
aquifer were not connected. He urged the Commission to research that report. 
There were two deep aquifers he said, both the Troutdale and Parkrose aquifer, 
and if the Parkrose aquifer is contaminated, they should simply drill deeper. 
wells. 



The wells being tested for pollutants were too shallow. He thought it was 
unreasonable to expect sewers be built and did not accept the notion that 
cleaning up the environment should be done at all costs. He summarized that 
water quality was generally maintained for drinking water, for diluting 
effluents, for recreational purposes, and for wildlife. The last two, 
recreation and wildlife, did not apply to underground supplies, and in this 
case, the Parkrose aquifer should be allowed to be polluted in order to dilute 
and carry the waste water from the cesspools to the Columbia Slough. He felt it 
was too much energy to have to build sewers and to pump the waste water. 

He said the Parkrose aquifer, which carries waste water, discharges to the 
Columbia Slough which also receives the City of Portland's combined sewer 
overflows anyway. No one monitors the Slough and there is not much concern 
about water quality there. He advocated construction of a separate interceptor 
to collect the combined sewer overflow along the Slough would be a better idea. 
He felt that the law was passed, giving the Commission extraordinary power 
through one-sided and untruthful presentations. He urged the Commission either 
to table the issue and take it up with the Legislature, or to find no threat. 
He said if sewers were necessary, they should be built along the roads where 
commercial development will occur, and residential areas should be left out. In 
closing, he recommends postponing the decision because there is no crisis. 

17. Herb Brown. 1546 N.E. 124 "Columbia Ridge", is the Chairman of United Citizens 
in Action. He stated that 1984 was clearly the year of "big brother." He said 
Mid-County residents were faced with possibly two threats, one from drinking 
water, another from the erosion of their voting rights. He wondered which was 
truly worse for the health of County citizens. He suggested that if sewering 
was really necessary, a Countywide sewering agency or even the Metropolitan 
Service District should be used as the mechanism. He was disturbed that sewers 
could be ordered without a vote of the people. He said that United Citizens 
were not against sewers someday, but the problems were that: there was no 
threat to drinking water; government should have solved the problem a long time 
ago; and this area is in the urban growth boundary for the region and yet they 
(the citizens) are losing their urban services which were guaranteed in the home 
rule charter. He felt that the entire issue was tied to annexation. He 
concluded by saying cesspools and septic tanks were not the source of the 
problem, political bullshit was. 

18. Leonard Walther. 13606 S.E. Knight, is connected to the Johnson Creek sewer and 
in the Gilbert Water District. He felt that everyone should use Bull Run water 
and that well water should only be used for irrigation, that areas should be 
sewered as they are annexed because the bonding authority of an existing city is 
needed to pay for sewers. He is very familiar with sewers because his family 
had been assessed $600 for sewers for their home at 33rd Avenue in 1920. 



19. Steyen R. Schell, Portland, spoke as a private citizen and has participated for 
the last 15 years in local government problem-solving and environmental issues. 
He said what was happening in the area was the local governments were using the 
Clean Water Act, land use planning regulations, and local comprehensive plans to 
solve one of the largest economic development and environmental problems in the 
state. He then referenced the four findings the Commission had before them to 
make. With regards to soils, he stated that clearly the area was very, very 
rapidly draining soil. On drinking water, he said the Parkrose Water District 
was using wells which were less than 200 feet deep. He said that there may be 
layers of rock between the deep and shallow aquifer, but the water in the 
shallow aquifer is available for use and being used for drinking water now. He 
said cesspools and septic tanks were in use and felt Dr. Schade's report was 
excellent in summarizing the health problems related with that. He said that he 
wanted to point out that the plan put together for the EQC was workable and that 
sewage treatment was the solution. He summarized some of the controversies 
surrounding this issue over the years and commended the sewer consortium for 
their excellent work, cooperation, and success. He said that the EQC held a gun 
to the consortium's head and could ruin their good efforts by not taking their 
recommendation. 

He said with regard to the schedule, 20 years seems like a long time and he 
would advocate sewering more than 25 percent of the area in 20 years. He 
thought the available dollars clearly were inadequate and there needed to be 
changes in the Bancroft bonding law to allow for hookup financing. And that 
they needed to continue to levy the development assessment fund. He closed by 
urging the Commission, from a public point of view and from the point of view of 
the statutes, to find a threat to drinking water and move ahead. Chairman 
Petersen questioned him about the possibility of drilling deeper for water 
supplies. Schell responded by saying that the pollution levels are unacceptable 
and continuing to pollute is unacceptable. Dr. Schade said that not all the 
studies which could prove a trend were available and that the trend analysis is 
probably there but the data is inadequate. But the data was adequate to make 
the 50 percent of drinking water standard finding, which was required. 

20. Dr. Harold Oserud, Oregon Health Sciences Center, stated that the priorities in 
water quality should be to drink the most clean source available, which he 
quoted from the National Guidelines for Drinking Water from the U.S. EPA. He 
reminded the Commission that only 2/10 of 1 percent of the water on the earth is 
fresh, and even Bull Run water itself is not totally safe, because of its 
proximity to Mt. Hood. He said that the city had invested money and wants to 
use a deeper aquifer for drinking water, and it was still unclear whether or not 
the deeper aquifer would eventually be polluted by the pollution in the shallow 
aquifer. After the deep aquifer was pumped down, it may draw the pollution from 
the shallow aquifer to the deeper one. He said that was the function of the 
recharge rate in a deeper aquifer, which was not known at this time. He said it 
was unfair that this one area gets to put their sewage down in the ground on top 
of a public water supply, where other areas of the state had been forced to 
build sewage treatment plants. He recounted his own experience in the Eugene 
area in the mid-1950s, and the difficulty of getting that area adequately 
sewered when Mid-Mulnomah County was not. He commented that the water 
underneath the ground in the area was a public resource. He reminded the 
Commission that no methods exist to remove some of the pollutants in drinking 
water without distillation. 



He closed by responding to an earlier comment that the pollutants which were 
going down into the ground would be going to the Columbia Boulevard Sewage 
Treatment Plant, which was not true because of the City's pretreatment program. 

21. John Woldorf wanted to hook up to Bull Run water. He said that the financing 
method for sewers is unfair. It may be legal, but it is not just. He said his 
property is taxed at a rate too high now, and if sewers add to the value, you 
still can't sell the property. He asked if the Commission was willing to pick 
up the difference between where each property was appraised and what he could 
sell it for. He questioned why individuals have to pay for sewers when it will 
benefit everyone. He stated that sewers should be required for commercial and 
industrial properties only. He questioned the amount of money which had been 
spent lobbying the Legislature for this bill and who had paid that expense. He 
felt that acquiring sewers would ruin his neighborhood. It would turn those 
neighborhoods into rental neighborhoods. And it would lead to higher property 
taxes. He did not believe that the water was polluted and advocated people who 
did think it is, should use bottled water. 

22. Mary Elise Ethenscope. 3904 N.E. 134, said she needed to use chemicals in her 
cesspool to keep it cleared and she had been working on a local improvement 
district in Argay Terrace. She said she had sewage running across her yard. 
She has seen people gathering petitions, who had sewage running across their 
yard, who could not use their appliances, who had to plan their baths; and the 
subsoil drainage was even worse in winter. She read a letter from a neighbor 
who had three teenagers and a great deal of problems in managing their waste 
water. She urged sewers to be built. 

23. Jean Hood, 2134 S.E. 174th, questioned the role of the Commission and the 
Department, which Chairman Petersen explained. She said that Mildred Schwab, a 
City Commissioner for the City of Portland, had commented once that her neighbor 
did not have sewers, and wondered where she lived and why the Department is 
focusing on sewage in Mid Multnomah County, when so much of the pollution comes 
from the City of Portland. She went through the various water districts and the 
fact that almost all of them use Bull Run water. 

Water District 

Gilbert 
Hazelwood 
Scott 
Clackamas River 
Parkrose 
(nitrate 7 ppm) 
Pal Valley 
Richmond 
(400'well s. of 
Agay Terrace; 
no nitrate) 
Rockwood 

Percent of Water 
From Bull Run 

14 
100 
100 
100 
100 

100 
100 

most all 



She referenced a 1975 letter she had from Senator Hatfield who said the federal 
government would pay for sewering the area, and that the City of Portland wanted 
sewers in the area because they had taken over the Meadowland Dairy and they 
wanted sewers in the area to get out of the dairy. She said that Portland had 
taken the federal dollars for the sewers and the local area was blackmailed. 
The City of Portland and the City of Gresham want the dollars for sewers to 
balance their budgets. She then referenced a Wall Street Journal article on 
annexation which discussed the interesting technique the City of Portland was 
using for annexation. She felt that Portland just wanted to gobble-up land. 
She stated that the City was much more concerned about the quality of drinking 
water than the quality of police protection for Mid-County residents. The city 
just wanted to leverage the services to gain additional land. She advocated 
letting people pay for sewers as they can. She felt the seepage charge was 
unfair. She wondered: if the water was so bad why' did the Governor advocate 
the repeal of the unitary tax, and wanted industry to locate in the area? 

24. Bonnie Luce. 3441 S.E. 174th, said that she was a fifth generation Oregonian. 
She advocates sewers on the pay-as-you-go basis and said she did not like the 
seepage fee concept because of her age. She would not live to see the benefit 
from it. She said there was too much rush to address this problem. She said 
East County had been just fine for many years and now everyone rushed out there. 
She stated that their well had been located between two cesspools, and the water 
had been perfectly pure until the casing broke and they had to stop using it. 
This hearing was a boondoggle. She wondered why there was no interest for 
people when they paid a seepage fee. She wondered when sewers would be 
available and where the remainder of 75 percent of the seepage fee was going. 

25. Arthur Steohenson. 12507 N.E. Halsey, was a minister for 38 years. He talked 
about living in the Tacoma Prairie water table and commented on the differences 
between the soils there and soils in Mid-Multnomah County. He said East 
Multnomah County had a slower moving water table, which allowed greater 
potential for pollution. He wanted everyone to get the facts. He wanted to 
take all the water wells out of East Multnomah County and use Bull Run water. 

He did not want to create slums in the County and felt that it would be very 
difficult to sell houses having huge sewer bills. He advocated that people in 
East County wanted to decide on their own fate, and he wanted the East County 
residents to vote on the facts without having biased information from sources 
like the Boundary Commission. He is concerned that too many decisions affecting 
East County were made in downtown Portland and that the people in East County 
wanted the facts in order to decide. 

26. Bill Emig. 1940 N.E. 129th Pl, Portland, Oregon, believes that sewers should 
have been installed in East Multnomah County 20 years ago when the problems were 
first present and the cost was cheaper. Mr. Emig stated that he has contacted 
200 neighbors about annexation to Portland and that 80 percent have accepted the 
idea of sewers, even with the cost. No one wants to pay the $5,000 - $10,000 
assessment for sewers but it is a necessity. He further stated that East 
Multnomah County is a poor relative to Washington and Clackamas Counties and 
that East Multnomah County has stagnated--sewers would improve the area economy 
and would improve the drinking water quality. He recommended that the EQC take 
positive action on an areawide sewer system for East Multnomah County. 



27, Beverly Moffatt. 3418 N.E. 129 Ave., Portland, Oregon, served on the Blue Ribbon 
Multnomah County Citizens Advisory Committee for Sewers and on the Budget 
Committee for the Central County Service District. She has served as 
Chairperson for the Save Our Basements Committee since 1981. Ms. Moffatt urged 
the EQC to take immediate action on the threat to groundwater. She stated that 
East Multnomah County residents dump 14 million gallons of sewage daily into the 
aquifer, and she could not conceive of any area being allowed to do this--East 
Multnomah County is the largest unsewered area in the United States. Ms, 
Moffatt mentioned that the DEQ and EQC is strict on air and noise pollution but 
that groundwater contamination takes the backseat--"out of sight out of mind". 
She stated that sewers will not be any cheaper in the future and that the 
Multnomah County Sewer Consortium has saved the area $14 million by securing 
grants. Further, Portland and Gresham have better financial capability (than 
the unincorporated areas) and can sell bonds for a lower interest rate. Ms. 
Moffatt concluded by requesting that the EQC declare a "Threat to Drinking 
Water". 

Commissioner Denecke asked what the cost would be to the average resident. She 
responded by saying that costs for sewers in her neighborhood had increased from 
$1,800 to $3,800 in 2 years but that cost estimates would be difficult to get 
until the sewers are designed, 

28. pr. Charles P. Schade, Multnomah County Health Officer, 420 S,W, Stark St., 
Portland, Oregon, 97204, gave testimony pertinent to groundwater contamination 
in East Multnomah County. 

Dr. Schade first addressed the question of trends. He stated that, based on an 
analysis of 10 years of data, there appears to be a positive increasing trend in 
nitrate-nitrogen contamination. However, seasonal variations in data limit its 
usefulness for trend analysis. Another limiting factor is that groundwater data 
has only been systematically collected for the past 1 1/2 years. He concluded 
that, because of the limitations of the data set, a mathematically sound (linear 
regression) trend could not be established. He also attempted to determine a 
trend in nitrate-nitrogen by looking at wells in surrounding areas. This was 
based on the assumption that contaminated wells would, prior to contamination, 
have nitrate-nitrogen levels similar to nearby but unpolluted wells. Again, 
there was some evidence of a trend but he could not prove that the 10 ppm 
nitrate-nitrogen level (EPA drinking water standard) would be reached. 

Dr. Schade then addressed the question of nitrate-nitrogen concentrations. He 
stated that nitrate-nitrogen levels exceeded 50 percent of the standard and that 
is a significant contamination level of nitrate-nitrogen. He is convinced that 
the groundwater does have high levels of health-threatening human and industrial 
waste contamination. 

During a question and answer period, Dr. Schade stated that the 10 ppm standard 
for nitrate-nitrogen was very defensible and was based on considerable empirical 
evidence. In response to questions regarding the statutory criteria to 
determine a threat to drinking water, Dr. Schade concurred that: (1) the 
groundwater aquifer is used for drinking water, (2) 50 percent or more of the 
sewage flow is discharged to cesspools, and (3) that the sewage has agents which 
contaminate groundwater. 



29. Emil Berg. 2218 S.E. Cypress Ave., Portland, Oregon, has served as a member of 
the City of Portland's Environmental Services Advisory Committee, a group that 
has studied how the city could extend sewerage services. He stated that the 
Committee felt that: (1) it was most reasonable to extend interceptor sewers 
into unsewered areas before local improvement districts (LIDS) were formed, thus 
facilitating creation of voluntary LIDS; (2) rates of connection should take 
into account individual financial circumstances, therefore, residential 
connections should be able to be deferred in cases of aged and low income 
persons; (3) the statutory authority for the deferral of tax assessments for the 
aged should be expanded to include low income persons; and (4) the interest cost 
of deferral should be minimized so the burden of deferred cost is not greater 
than the estate value of the property when sold. 

30. Douglas Hartman. 2605 S.E. 118 Ave., Portland, Oregon, 97266, has served as 
chairman of the Powellhurst Neighborhood Association. He stated that the 
Association's predominant questions were: when will sewers be provided and at 
what cost? Representatives of the city of Portland had addressed the 
Association and provided the answers--although never as specific as he would 
like--but the Association recognized that the overall health and vitality of the 
neighborhood depended on sewers. Postponement of sewers would only increase 
their cost. However, he recommended that a thorough analysis be conducted to 
discuss costs and other details. 

31. Mike Burton. 6937 N. Fisk, Portland, Oregon, serves as Chairman of the North 
Portland Citizens Committee and is an unopposed candidate for the House of 
Representatives, District 17. Mr. Burton testified that issues affecting the 
unsewered areas also affect his North Portland neighborhood, where the City of 
Portland's treatment plant is located. He expressed concern about the cost 
impact on all residents, both inside and outside the city, explaining that one 
benefit of fuller utilization of the plant will be reduced cost burden to city 
residents. 

He raised three issues for the EQC•s consideration: (1) the establishment of a 
clear and strong statement that sewers are needed to protect the environment; 
(2) a statement of economic benefit, recognizing that industrial development in 
the northern tier of the mid-county opens up residential development in the 
southern tier; and (3) the most equitable means to finance sewerage services, 
both within and outside his area, since city residents have been paying for the 
infrastructure for many years. 

32. Frances Hyson. 16507 S.E. Mill St., Portland, Oregon, explained her confusion 
over the interest rates which would be applied to individual tax assessments: 
Were they 6%, 12% or 18%? A combination of 6% and 12%? She stated that people 
do not explain the real costs, noting that although project costs were reported 
in Gresham, the City was not informing people of the cost to replumb their 
homes. She asked why it was not revealed that tax assessment deferral will 
eliminate the value of the property inherited by their children, stating that 
people cannot afford that. 

Mrs. Hyson resented that the governmental representatives were the first ones to 
testify and that the residents were limited to 3-5 minutes. She stated, none of 
the politicians stay to listen to the people. If they (politicians) have other 
meetings to attend, they should take their choice. We have to stay here until 
all hours of the night. 



She asked why there are still drinking wells in the area if there is a pollution 
concern; she stated her shallow well was not contaminated according to lab tests 
which she's had done for 7 years. She understood that the State has to check 
every well every day, not to order wells closed. She asked how many wells have 
been checked and for how many years. 

She opposed an areawide seepage fee that would pay for improvements in areas 
other than where the paying residents lived. 

33. Alvan Barnetzke, 2322 S.E. 139 Ave., Portland, Oregon, testified that he lives 
in an area over a gravel bed which should produce pure water, but due to his 
age, he would not live to see an improvement, He was concerned that he might 
pay the seepage fee for years before any benefit is received, since it might be 
20 years before sewers are installed. He suggested that it was cheaper to buy 
Bull Run water and indicated that they must prove his water is bad. 

34. John Lang. City of Portland, Bureau of Environmental Services, 1120 S.W. Fifth 
Ave., Portland, Oregon, 97204. An unidentified resident from the audience asked 
whether a tax assessment deferral was due on sale. John Lang responded that the 
assessment is due when the property title changes hands. The deferral is a 
mechanism where certain age and income bracket people can petition the state to 
pay their assessments, repayable to the state at about an 18 percent interest 
rate. 

35. Ed Benedict. 3055 S.E. 118 Ave., Portland, Oregon, 97266, representing Oregon 
Fair Share, stated that recently he had sewage seep into his basement and that 
the installation cost for a new cesspool was $2,000. He said that last year he 
investigated the possibility of a petition for annexation and found that 
merchants wished to annex because the number one problem is sewage. He believes 
that the County Heal th Department and the EQC have "the welfare of the people at 
heart•, He further stated the need for a meaningful construction finance 
program. He is concerned that sewers will create financial crisis for families 
and the Oregon Fair Share calls upon the state legislature and congress to 
provide necessary revenues to protect people on limited income. 

36. Pat Holcomb. 1020 N.E. 131 Pl, Portland, Oregon, represented the East Multnomah 
County Chapter of Oregon Fair Share. She stated that hookups must be optional or 
by a grant. She asked the EQC to: (1) be optional on sewer hookups, (2) provide 
grants to households (if they would lose their homes because of sewers); and (3) 
give elderly and low income residents the opportunity to extend payments over 
many years. 

37, Robert Miller. an Oregon Fair Share member, addressed project costs. He stated 
that the EQC must require that workable financial solutions be available to 
residents before cesspools ar.e banned. Cost estimates for sewers today are 
about $8,000 but will increase during the 20 years of sewer project development. 
The costs particularly burden young people starting out and the elderly. He 
urged that the EQC make available Bancroft funding or other low cost financing 
for costs such as service laterals and replumbing homes. 



38. Karen Luckhaupt. 1025 S.E. 175 Pl, Portland, Oregon, 97233, a member of East 
County Oregon Fair Share, opposed the seepage fee in the sewerage plan because 
it: (1) may be abused by any and all governments that collect it; (2) may 
benefit some but is collected elsewhere, insuring only a 25 percent return of 
benefit to households; and (3) imposes a double payment, because some residents 
will pay for a treatment facility for others, while maintaining their own 
system. Also, they would pay later to hookup their system after paying the 
seepage fee. 

Commissioner Petersen urged Oregon Fair Share to discuss the statute regarding 
seepage fees with the members of the Oregon Legislature. 

39. Dr. William Morton. 3181 s.w. Sam Jackson Rd., Portland, Oregon, who specializes 
in health problems related to environmental factors, expressed his opinion that 
historically people have recurringly encountered disease problems in conjunction 
with changes in urban concentrations, densities, and economic development. He 
is concerned about the increasing nitrate levels in the groundwater. His own 
research indicates that increased blood pressure levels and associated health 
problems may be linked to nitrate levels. In urban areas, there is also the 
risk that nonbiodegradable chemicals and possible carcinogens will enter the 
groundwater. These nonbiodegradables would primarily originate from industrial 
waste disposal; by and large, they would not be the degreasers used in cesspools 
but there might be a combination of these discharged. 

40. Helen Nickum referred to a theory that government originated in the early 
Tigris-Euphrates River Valley over an issue of water rights and stated that 
there was no point in having government if water is not fit to drink. She urged 
the EQC to take early, immediate steps to solve the groundwater problem, no 
matter what the cost. 

41. George Muir emphasized that although the EQC is concerned about pollution, the 
use of seepage fees elsewhere will be affected by the EQC•s decision here. 
State Senator Glen Otto is recommending use of a seepage fee for an area of 
groundwater concern near Albany. 

42. Howard Willits stated that he is in favor of sewers--they are modern and are 
needed when so many people are involved. Sewers are relatively trouble free; 
they are expensive but it is cheaper in the long run than illnesses or public 
health problems. He stated that sewers are good investments by creating jobs 
and adding to property values, and that sewers should be installed as soon as 
possible. 

43. Greg Frank. 3210 s.w. Stocksdall Drive, Portland, Oregon, served on the 
Multnomah County Citizens Advisory Committee for Sewers from 1982-83. He stated 
that in committee work, the citizens found sewers necessary to stop degradation 
of groundwater. He requested that the EQC decide sewers be installed as quickly 
as possible. 

44. Ken Bunker. 1825 N.E. 125, Portland, Oregon, 97320, is generally opposed to 
sewers. He is concerned about the method of financing sewers and is opposed to 
the seepage fee concept. 



45. Warren McPechmar favors annexation. He does not want to see the area blighted. 
He worked on annexation with the City of Gresham to get sewers and is 
disappointed with delays. He feels sewers would enhance: property, economic 
development, and livability. 

46. Pat Brown presented cost estimates for sewer hook-ups and Bancroft financing. 
Pat is concerned about added expense to the elderly who may choose to defer 
payment for sewers until sale of their property, which may not leave enough 
funds for old-age care. She is opposed to the seepage fee concept. Ms. Brown 
believes that proof of a threat to drinking water (4th condition) rests with the 
Commission. 

She believes that the most economical solution would be to take the following 
actions: 1) install charcoal filters to remove sol'vents and other impurities 
from groundwater; 2) stop immediate growth and industrial expansion; 3) stop 
agricultural use of lands; 4) control industrial use of chemicals; and 5) either 
treat the water or close down the wells. 

She also raised these questions: (1) How was volume of 14 mgd of raw waste 
derived? (2) Where and when was sewage tested? (3) What would be the effect on 
property value if a threat to drinking water is declared in the affected area? 

47. John Herceg. 7321 S.E. 48 Ave., Portland, Oregon, 97206, stated that Errol 
Heights experiences 70% failure rate for cesspools. He also stated that new 
cesspools cost between $1,400 and $2,000. He believes that sewers are the best 
solution for Errol Heights area. 

49. Elsie Chido. S.E. 194, Portland, Oregon, believes the decision to sewer the 
affected area has already been made, and this hearing is a formality. She 
stated that residents have paid for sewers, which only benefitted developers and 
schools. She believes it is more economical to use Bull Run water than to sewer 
the affected area. She does not want fluoride added to drinking water. 

50. Michael Dwyre. 4330 N.E. Maywood Pl., Portland, Oregon, 97220, is opposed to 
areawide installation of sewers because it encourages population growth and 
other negative aspects associated with such growth. Mr. Dwyre prefers that 
sewers be installed to correct only localized problem areas. Mr. Dwyre believes 
that Parkrose will discontinue use of wells and rely on Bull Run water, so the 
first criteria of a "threat to drinking water" is not applicable. 

51. Joseph L. Miller Jr •• M.D •• 52815 E. Marmot Rd., Sandy, Oregon, 97055. Dr. 
Miller's main concern is the Bull Run water supply and the logging activities in 
the watershed. He feels that the City of Portland is developing a wellfield in 
east county to avoid building a filtration plant to reduce turbidity in the Bull 
Run supply. He recommends that Little Sandy River be developed as an alternate 
source for water supply rather than the groundwater. He also recommends that a 
consultant be hired to study the groundwater situation in east county because a 
Corps of Engineers' Report suggests that the deep wells developed by Portland 
could draw contaminated water from the upper aquifer to the deeper aquifer. 



51. Bonnie McKnight, 1617 N.E. 140, Portland, Oregon, believes this hearing is 
premature because the source of problem has not been identified, and the statute 
allows the problem to be defined without standards. She believes that the 
installation of sewers would place a severe economic burden on elderly people 
and low income families, and upset a stable community. She claims a CH2M/Hill 
report states that sewers in Mid-County are not affordable. 

52. John Scalise, 2208 N.E. 142 Ave., Portland, Oregon, objects to the seepage fee 
concept and to the construction of sewers because it disrupts roads. Besides, 
the installed sewers would invite rats. He claims that 30-40 years ago, the 
County sanctioned the use of cesspools for waste disposal because of rapidly 
draining soils. He believes that groundwater quality is not contaminated, 
otherwise purveyors would not distribute it to the public. He believes the cost 
of sewers is too high and does not want to be annexed to Portland. He believes 
that subsoils should be used for waste disposal, and either a reliable surface 
water supply should be found or deeper wells should be drilled and properly 
cased. 

53, Jackson Douthit, 10321 S.E. Center, Portland, Oregon, 97266, is opposed to 
annexation and believes that a declaration of a threat to drinking water is a 
promotion to have citizens pay for commercial development, He does not believe 
a groundwater quality problem exists and opposes construction of sewers. He 
believes that safe potable water can be developed from the deeper aquifer. 

54. Phil Carrell, 13014 N.E. Morris Ct., Portland, Oregon, believes that sewers in 
the affected area would benefit public health over the long term and improve 
property values. He recommends that more methods be found to finance 
construction of sewers to spread the costs. 

55. Ludmilla Pitkin. 16373 S.E. Morrison St., Portland, Oregon, is opposed to 
annexation to City of Portland. Ms. Pitkin raised questions on source of 
monitoring and analyses of groundwater. 

56. Ralph Holmes, 11505 N.E. Glisan, Portland, Oregon, objects to the seepage fee 
concept (prepayment for sewers without the benefit of being sewered for many 
years). 

57, Elowise Baily. 24138 S.E. Oak, Troutdale, Oregon, 97060, believes that the 
whole issue of a "threat to drinking water" should be postponed until a study is 
done to show conclusively that groundwater is polluted. 

58. Patsy M. Pfeifer. 17 N.E. 172, Gresham, Oregon, 97230, agrees that problems 
need to be addressed but is disturbed with the methods and means to sewer east 
county. She believes that the "Threat to Drinking Water" Law is sneaky because 
it requires only 3 out of 4 criteria be met to have an area declared a threat. 
She asked the EQC to be particular in designating the affected areas (better 
define the boundaries), and to base their evaluation on facts and not on 
possibilities. She suggests maximum flexibility in financing methods where 
projects are needed. She opposes annexation as a method to solve sewerage 
problems. 



59. Jim Worthington. 3232 S.E. 153, Portland, Oregon, is opposed to the political 
makeup of the consortium and favors the formation of a unified sewerage agency 
like in Washington County. He believes the City of Portland is interested in 
only annexing selected property, He favors more economical waste control 
methods such as those used in Europe. He opposes sewering the affected area as 
proposed by Multnomah County Sewer Committee. 

60. Perry Buck. 4653 N.E. 102 Ave., Portland, Oregon, 97220, is opposed to 
annexation to City of Portland. He favors sewers and a separate city. He is 
concerned about the non-voting nature of the "Threat to Drinking Water" statute. 
He asked the EQC to consider the wishes and interests of the people before 
making a final decision. 

61. Ron 0. Weaver. 2639 N.E. 137, Portland, Oregon, 97230, favors the sewerage 
proposal for the affected area because it would begin to restore groundwater 
quality, He believes clean water supplies are diminishing. 

62. Robert Luce. 3441 S.E. 174, Portland, Oregon, 97236, delivered a petition with 
about 130 signatures. He does not believe a threat to groundwater exists, and 
if one did, people should use Bull Run water. He believes that the proposed 
plan is promoted by special interest groups who have affected property. He 
asked the EQC to not declare an area-wide solution to benefit only a few people. 

63, John F. Vogl. 16410 S.E. Stephens Ct., Portland, OR, objects to the seepage fee 
concept because he does not trust accountability of the funds, He suggests that 
communities should use Bull Run water if groundwater is contaminated, He is not 
against sewers but urged the EQC not to be badgered into making an unjust 
decision that would favor only a few. 
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ATTACHMENT 3 

Proposal to Declare a Threat to Drinking Water in Mid-Multnomah County 
Pursuant to ORS 454.275 et. seq. 

C. SUMMARY OF ORAL TESTIMONY FROM THE ENVIRONMENTAL QUALITY COMMISSION HEARING HELD IN 
ROOM 1400 OF THE YEON BUILDING ON SEPTEMBER 11, 1984 

This summary is based on Department 
of Environmental Quality staff 

ke 

1. Dean Welch, 1253 S.E. 139, Portland, Oregon 97233, is opposed to the 
installation of sewers in the affected area. He believes that the quickest way 
to correct the problem would be to bring in a new source of drinking water. He 
was also opposed to the meeting place (Room 1400, Yeon Building) because it is 
outside the affected area and hard to get to. 

2. Lucille Bickford. 435 N.E. 131st Place, Portland, represented herself, her 
husband, and her neighbors and friends. 

She believes that sewers will eventually be needed, but she wants proof that she 
is contributing to the problem. She also raised the following questions: (1) 
What waters are being polluted? (2) Whose wastes are causing the problem? (3) 
What contaminants are present? and (4) Who made the analyses? 

She believes that there is conflicting information on the cost of sewers. She 
is also opposed to the seepage fee concept. Ms. Bickford asked to be placed on 
the mailing list for subsequent information. 

3. Richard Lozo, 1717 N.E. 137th Ave., Portland, is opposed to construction of 
sewers based on the evidence presented. He has not experienced any problems 
with drinking water or with his cesspool. He believes that if a problem exists, 
the most economical way to solve the problem would be to find another source of 
drinking water. He also believes that people in the affected area should be 
able to vote on the issue of sewers. He also estimated that the cost per 
household could be about $3,900 per unit based on $216 million divided by the 
number of households in the affected area. He expressed concern about the 
potential air pollution associated with industrial development, if sewers were 
installed. 

4. W. C. Feebler, 13848 S.E. Rhine, Portland, is a property owner, who wants the 
people in the affected area to have an opportunity to vote on the issue of 
sewers. He believes that installation of water mains to deliver water either 
from Bull Run or from a water treatment plant would be cheaper than to install 
sewers. He also believes that cost for sewers would make property unsaleable, 
and that reasonable definite cost for sewers has not been established. 

5. Earl Wood, 13535 N. E. Schuyler, Portland, being retired, expressed concern that 
the cost of sewers is indefinite and likely excessive. He estimates that sewers 
would cost $10,000 per lot plus $1,000 to $2,000 for a hook-up fee. For such 
rates at 12.5 percent interest, it would cost him about $100 per month for the 
interest alone. His general view is that the people in the affected area don't 
need sewers at such costs. He suggests that if the upper layer of the aquifer 
is polluted, it doesn't mean that wells tapping deeper from within the aquifer 
would draw polluted water. 



6. Virginia Purkey has lived in the original Parkrose area since 1957. She does 
not believe many people in her neighbothood--widows, widowers, and single 
parents with children--can afford from $10,000 to $12,000 for sewers. She also 
noted that there are added costs to abandon a cesspool and to reverse the 
plumbing before hooking-up to a sewer. 

She believes more research is needed to understand how soils reduce pollutants. 
She also believes the county should declare a moratorium on the use of non
biodegradable detergents and should eliminate the use of garbage grinders 
because these sources contribute to the problem. 

She felt that an alternative method for household sewage disposal would be the 
use of composting toilets. She reported that one real estate service was buying 
up homes on 122nd Avenue and renting them. 

She also identified a dilemma as follows: Areas having clay soils are 
unsuitable for subsurface disposal of waste, leading people to build where soils 
are rapidly draining, only to discover that these areas are also unsuitable for 
such disposal methods. 

7. C. W. Norton. 419 N.E. 131st Place, Portland, emphasized that the issue to 
construct sewers should be voted on by the people. 

8. Richard G. Peters. is a local builder for the past 35 years. He indicated that 
99 percent of the homes with basements in the affected area have cesspools in 
the backyard. He noted that the installation of sewers would require not only 
digging up the streets but also the yards, driveways, and basements. Such 
projects would be extremely costly and be disruptive. He believes that few 
people can handle this type of indebtedness and that the issue of sewers should 
be voted on by the people. 

9. Bill Lamb. 651 N. Tomahawk Is. Dr., Portland, has been a building contractor for 
the past 25 years. He agreed with Mr. R. G. Peters' testimony. He believes 
that the cause of the groundwater quality problem stems from the wide use of 
caustic soda to clear cesspools and septic tanks. He claims to have a 
biodegradable cleaner that has been effective in clearing cesspools and septic 
tank drainfields for the past 16 years. It was his contention that the 
groundwater quality problem could be alleviated by using his product, thereby 
eliminating the need for areawide sewers. 

10. Louis Turnidge. 18144 S.E. Pine St., Portland, testified that the Department's 
staff report regarding 1,1-Trichloroethane, used in plumbing systems, was found 
only at about 1 part per billion in some wells. He believes that the sands and 
gravels worked very well in filtering wastes except for slippery substances such 
as solvents. He believes that the source of nitrates and sulfates in 
groundwater comes from fertilizers like ammonium sulfate. 



11. Sharron Kelley. is President of the Rockwood Community Group. She identified 
two issues as follows: (1) She agrees that groundwater pollution exists in the 
affected area. She noted that the Community of Rockwood took up this issue 
which led to the sewering of the Burnside Corridor some years ago. She noted 
that Rockwood draws its water supply from deeper wells and thus has a lower 
nitrate-nitrogen content (ca. 2 parts per million); (2) She believes that the 
Commission should take a deeper look at the pollution level and the high cost to 
the people. She hopes that the future density development occurs along the 
Burnside Corridor where sewers are available. 

12. Jean Hood. believes that the groundwater used for drinking water is good, and 
now is not the time to dispute the quality. She asked what the difference is 
between the sewage emanating from a garbage dump and from her cesspool. She 
believes Argay Terrace needs sewers because the subsoil drainage is poor. She 
blames the development of Argay Terrace on planners (imported from the East), 
who were unfamiliar with the area, and on builders for being allowed to build in 
Argay Terrace. She also noted that the residents already paid for sewers once 
but she did not know where the money ended up. 

13. Herb Brown, submitted a petition from persons protesting the seepage fee, and 
written testimony concerning the inconvenience of the September 11, 1984, 
hearing location at the Yeon Building. He was also concerned about the source 
of pollutants since dye tests of cesspools were not performed, and soil core 
samples were not obtained to pinpoint the sources of pollution. He concluded 
that there may be pollutants present at scattered points but the sources are 
unknown. 

14. Jeanne Orcutt. protested that this (Yeon Building) hearing location, which is 15 
miles away, is not considered to be near the affected area. She suggests that 
this distance may be in violation of state law. She has submitted a number of 
documents for the record, including City of Portland Ordinances, statements, and 
maps. She believes the most economical method of solving the problem is to 
deliver Bull Run water to the few remaining people who rely on groundwater. She 
expressed concern that under the seepage fee concept, one can be charged more 
than the eventual sewer connection fee. She is also concerned with the "first 
source agreement" as not being in the best interest of Mid-County residents. 

She raised the following questions: 

a. What would be the effect on the water table if 14 MGD of waste 
water is withheld? 

b. What is the effect of domestic animal wastes on the groundwater 
quality? 

c. What is the impact of human burial on the groundwater quality? 



15. Carl Halvorson. 105th Marx, Portland, supports the proposal to sewer the East 
County area but believes that the high cost will adversely affect many people. 
He believes that the problem needs to be resolved for future generations, with 
the least impact on the people in the affected area. 

He suggested that greater support for the project should come from the region 
because the region will benefit from sewers in the affected area and thus should 
bear some of the cost. He noted that if sewers had been installed 15 years ago, 
the federal government would have paid for two-thirds of the project. He 
concluded that we have reached a point where we cannot continue pouring wastes 
into the ground, 

16. Donald R. Cook. 2006 s.w. Sunset Blvd., Portland, agrees with comments of 
United Citizens in Action, and believes the most economical solution to the 
problem is to use Bull Run water. He also believes that the City of Portland's 
development of a well field may have been a bad investment. 

17. Bonnie Luce. 2331 S.E. 174th Ave., Portland, Oregon, 97236, expressed concern 
that the cost of sewers will be a financial burden on the elderly, and may cause 
them to defer payment of their taxes. She believes that home values will be 
adversely affected, and only the affluent will be able to afford sewers. She 
also noted that the Columbia Basin is not identified in the 208 Basin Plan and 
may be illegal. 

18. Robert Luce. 3441 S.E. 174th Ave., Portland, Oregon 97236, suggested that 
someone has been distorting the facts. He questioned that 14 MGD of sewage 
could be generated by the resident population in the affected area. He suggests 
that body wastes should be separated and disposed of separately from other waste 
water streams in the home, thereby lessening the adverse effects on groundwater 
quality. He further noted that most of the Mid-County residents work in 
Portland and deposit their sewage in the city system. 

ELQ/ERL:lt 
TL3686 
Revised November 29, 1984 



r 
·'· 'C--'.! 

I 
·.\i 
j 

j 
I 

•.. 

1.1 •• son1a Buist 
1410 Mary D1ahop 
l!r. Ja.ok Peteraon, Chairman 
Mr. Wallao• Brill 
llr. Arao Deneok• 

,, ,., •' ~ 

t< \:: 1-_,J l.:'. I °':' 

~·· 1'' ) 1 
\_/ l:,~ ,L' 

ATTACHMENT 4 

Septomber ll, 1984 
Portlan4, _Orogon 

r ! 

" '! 

Rei Threat To Drinking Water Deo1s1on 
17?'oundvrater 1D Mid. M~ltnont11.h Oounty 

Dear ladies and·Gentlemona 

Perm1asion to inolude this letter, ~a additional evi4ence, wao granted by 
Mr. Deneoko, with knowledge ot Attorney Miko Huaton and Mr. Rill 8awyor, it 
1a1• letter oould be written and reooivod within the wook.. 

On Hontay, ~opt. 10, I, personally ot.llad 29 hous~holde on l1!'J stroot an• 
ti4.joia1ng no1ghborhood. to ad.vise thom of this Sept. llth meeting. With 11uch 
short nottoe given them by me, it was impo1sible for thom to attend (with tho 
oxooption of 4 peoplo who d14 a.tteni). Howovor, in defenao of thoeo not present, 
I must say ieep intorest on this mattor was not lacking, and they indicated to 
m• to do my boat to fin4 out 'What th•y oould do. Thue, my ploa for additional 
eviienoe to bo aooepted. 

Now I find it to bo physio•lly imposaibl• in tho tima allotted to get b~ok to 
theao hobaeholda and explain the typo of testimony letters necdod from oaoh 
ot them. Heuoe, ao far as I knmf, mine will bo the only letter, 

I will attempt to put rrty' filo of ~ years down on paper and at your disposal. 
Aga.in, I know getting it down oii papeir is impossiblo, but I will try., 

I fool that you Will n~ke a fair and imp~rtial decision on tho throat to drinking 
water and subsequent solution, but I nlao fool that you hnvo not been euppl1~d 
with enough good ovideuoe either from our people in govornllltlnt or from the people 
in tha affected area, to bo Qble to ma.ke that deoision. At this timo, my husband 
and I boliovo there are still too many unanswered questions for you and f.or ua 
to make BLtoh a final, irreiveraibJ.e dooision as you a.re faoed to ma:ke. Unanawerocl. 
questions from all sides - governmeint, those i.n q_uthor1ty, of'fioialo, ot1gi1Jt1era, 
oontraotora and taxpaying public of tho ~rea. 

QUES'l'ION1 (•ro ta.xpa.yer) - Are you going to b1> able to pay for th1a'? 

ANs·viER1 I dontt know. You arG1n 1t t4'1lling Dl!I how much I need to pay. Right now1 
I am told the astronom1.011l figure of $7000 to fl<il,uuo. per onc11 hal!l.oo, 
plu• an Wlknollll nmount, wttn no 114, for an otern•l 'eopago foe, .R.~ 
au unknavm assessment oharg~ for making ava1l.ablo tho lino ou my property 
fro~go, p~U• the ooat of o~ving in and re-filling my oesGpool~ r.iun 
ll hook up f111eo ('fho hook up foo may be inoludod ir.i tho aaGbeaemer.i 
oharga. As of todQy, I do not have time to verify this point.) Tho 
tot~l, with or without book up fea inoluded, im Gol~ars enough to bo 
mind boggling. 

QUESTIONt Why must the $7Mto ~lOM figure be ao high? 

ANS\•VER; I am told., where a 7 ft. or deeper be,ueiment is involved, and the plumbing 
111 to the rear of ·the houee, exot.vlilt1.on through the front yo.rt!., under tha 
baoement to the book of tho hoU&G to me~t tho present plumbing ia necess
ary-· or, re•plumb to the front of the house, whioh me•n• jaokluumnering 
the basement floor 11.nd patohing, plllS any weakening of structure. dio .. 
ruption of family lifo,et.~l. Th~ reason for going under the basoment, 
I Elffi told, is beoe.use I oe.nnot go to ono aiti• of 'fir;f houso a.nd right 
angle to the baok mntar or end to tnBet present plumbing. Now I o"n 
sea why euoh n high ooat is given~ 
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Ms. Buist and Bi1hop1 Mr. ~eteroon, »• Brill, QUd Deneoko • ~age 2 • Sept. ll, 1984 

·POSSIBLE SOLUTION~ Morator1llm.. Find out 1f there is q.better way with verified 
answer•• Isn't there plumbing ooto that allows a le11 
expensive an4 affordablo way. Why wasn!t this infor11t11;tion 
volunteered at any of the meetings I attende4l Did I 
miais honring it? Surcily thsrl!I woro engine.era, plumbe1·1, 
opntraotors present who ooult havo aupplied thia possible 
leas expens6t• way. 

I Qon't know if this brings ooet down aome, which oost I may or 1Tl81Y not be able 
to afford and handle, but I am still going to be faoed with a no ceiling seepage, 
or 1'hat I like to call, maintenance feo. Surely tht3re must be a more equitable, 
a.fford.able plan for th1 s a intonanoo. 

Wny must this foo bo oolleoted from tho aroa before aotual hook•up, just beonuao 
there are no funds to build.. Whoso t1ult ls thi•'l 

I am told, beoauae I 1m polluting with my ooaspool e.n4 it la getting to tho 
scn~ious d.aadline, and funds must be a.ooumulted to do this work now and.~ later. 
(The ~~ later uootlll to Illlll to bo why wo are oonstantly being told our nationQl 
debt ii""b~nd~g~ps going higher with no solution in sight.) You hold in 
your hQn4o/RR0o8~~rol one small portion ot a, government debto 

QUESTION; ('l'o to.xpaper) Aro you pollutigg tho ground. levol water with your 
ooaapool? 

ANSWBR.s I don't know. No one has given mo ony proof of this. I keop trying to 
find out. 'What analysi• heis been m.a.Qo'l Whero was it IDll.de? Whero is 
tho analy1i1 la_'Jl:EXtr:ii writing that I oun understand? How am I polluting 
tt'l What am I doillg wrotig?'i' (At tho Aug. 30th hearing, for the first 
tima - it muat be on the tape as to who said it - aomeona dere4 to eay 
that the aingle f•mily oeospool ia not polluting - it is moro business 
ana/or industry with their ohemio~l• M dry olaaning solventa, eto. going 
into ooaspools.) Sinoo 1975 the area is hearing that ground loval water 
is boillg pollutod, thotl I t\m told, that I am doing it• a.nd llO'llf I am toid 
that IIl!lybe I am not. I want an honest answer. Why hD.vo I boon told 
that IDDlZ aowar ia my only answer? 

SOLUTIONi Upon further inquiry, I did find that if I were a user in E!l household 
of oerta,in products (oaustio in t:1ature) or certain soaps, yoa, I ooul4 
bo a polluter. If this is truo - moro tilMI iu noedod •we tiood verifi
cation-~ then let's eduo~to proper use of' oxiating oosapoo!s, or if 
anothor l•w (heaven forbiU) must bo passed, outlaw the use or aale 0£ 
these polliiting products. If Oregon could be first to keep oloan with 
a bottle bill -- oouldn 't we continuo on this samo veina 

How oan I bo sure th~t by diverting my 1swage from ~ ceaapool to a sewer id the 
best eolution? lhlder th1e M$thod my household waste goos to a l.lliCls: sewer, to 
bo sont to a troatment plant to be Gepositod from there in the Columbia River~ 
Aln I eo.uaing more and worse polutioll to tho river? Were tho!lo ri'7ere looatod 
in the East of our country that ended up in such s~d state receiving raw sewage 
in every onao, or was some of 1t treated aewago and there waa just too muoh of 
it too coon'l 

QUESTION: If cost is a factor, why oan 1t you Bo.noroft? 

A.NSWER1 Wlu\t is B~noroft? As far ~s I know, that is the namo of aomeono ill my 
pariah. I have since found. out it hQs ricntething to do with fundo that 
I os.n get. Ia this tl'Uo? Is it avQilable only to me or to overyone7 
Surely if I get funds, they must be repa.iQ som~how. Can I afford the 
payments? And if I do go thiB route, doesn't it mean my property will 
be aa.ddled with this re-pQ.yment until paid? Dose this llllll\O I cannot 
sell my property without the future buyer knowing and nooepting those 
paymenta? How oan I, in reality, find a. buyer who co.n afford to ~ko 
monthly pl;\ylllftnts for my house.i on todny's IMrkot and be ~blo to a.1Jsume 
this obligation also. 
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Us. Buiat and Biahop1 Mr. Peterson, Brill and Den$ok• - ~ago 3 - Sept. ll, 1984 

I 11\m. aorry, time does not allow mo to go on. I must get this letter 'alivere& 
before 510U p.m. this evening. 

Please feel free to oall JD9 ~ 253-4682 - if I huve given you, or can give you 
any anawera tho.t I ma.y have. 

It woulG aoem several additional points neod be oov-erod moro in detail when thu 
natter is up for oonsil'Leration. 

Please notify me in writing when and l'fuere the commission will lblet for your 
final d.eoiaion. 

Thank you. 

Sinoeroly, 

)~ .j-;v'-{~) ';".3~J,.,_,,(_ 
( ,:?V__.,(_,~£,_,, /" 

Mrs. Max Biokford. 
435 N.E. l3lst ~!aoe 
¥ortland, Oregon 97239 

253-4682 

t'.S. I Go not have timei to proof read the above. .t'leaso excuse all typographioe.l 
errors and atrikeovera. 
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JJ Louis Turnidge 
18144 s. E. Pine 
Portland, Oregon 

October 25, 1984 

St. 
97233 

To the Evironmental Quality Commission 

I'm the fellow that in testimony before 
you on a "Threat to drinking water" urged 
you to examine encyclopedia references 
relating to the matter to your own 
satisfaction. Since then I've continued 
my own examination of the matter. Enclosed 
are two copies of encyclopedia references to 
the disease Dr. Shade described his co~cern 
about. I ask you to read them and draw 
your own conclusions. My own opinion is that 
nutrition deficiencies are a significant 
contribution to the problem. 

Sincerely yours, 

Louis 'rurnidge 

defective in some respect, disease may 
mes represented by the numbers 1 to 4 
nust function during the conversion Of 
tance A to the product E. If one step is 
an enzyme is unable to function, product 
)rmed; if E is necessary for some vital 
results. Many inherited diseases of man 
~ficiency of one enzyme. Some of these 
le 1. The disease called albinism, for ex-

def(.-ctive enzyme 

tyrosinase 
phenylalanine hydroxylase 
fru-=tokim1se 
methcmoglobin teduCt!)fe 
gU'ni~i)ftiJs'P'hat'e"'Uridyl trnnsferase 

om an inherited lack of ability to synthe
' tyrosinase, which catalyzes one step in 
which the pigment for hair and eye col

iCC: also METABOLISM, DISEASES oF; BlRTH 

NGENJTAL DISORDERS). 
Enzyn1es play an increasingly important 
e. The enzyme thrombin is used to pro
,g of wounds. Other enzymes are used to 
1 kinds of disease, to cause the remission 
)f Jeuken1ia-a disease of the blood-form
d to counteract unfavourable reactions in 
: allergic to penicillin. The enzyme lyso
~slroys cell \Valls, is used to kill bacteria. 
~rning medical applications of enzymes 
eir use as preventives of tooth decay and 
its in the treatment of thrombosis, a disw 
!Cd by the formation of a clot, or plug, in 
Enzymes may eventually be used to conw 
lciencies and abnormalities resulting from 

for enzy1ne c1assi~ 1' 
the enzyn1e, the che·t. 
nature of the reactio1 
about the detailed cl, 
few enzymes does nc( 
indicated above, car:l_ 
were bused on the nil 
(e.g., enzymes callc.1 
drates), close functit1 
different groups wen'. 
ment, then, enzymes:1 

substrates and the nr.1: 
In an attempt to if 

nomenclature, two ifr 
known a~ the systen'; 
ciples but is often loi 
name is short and gef 
systematir (see Tab] 
nomencla•ure, six i;\ 
are recog11ized; eacli 
subdivided on the bJ 
tion catal) t.ed and ~:, 
tion. Enzyines that 1: 

is transfen 1~d belon:'i 
lases; thos1: that q' 
ments of w.1ter at ii; 
hydrolases. rhe otl 
transferases--wbich 
stances othe; than l 
the isomera·-(~s, ar1 
transferases '"·coun 
imately 1,00U enzyi 
a few enzyn•es, tli 
names, and th.:ir bi1~; 
Che1nical nature. ' 

nature of enzymes, 
tury, although scier1 

were proteins. In !j 
to be crystallized ur 
in the next few yea:! 
sin, and chyn101ryr~ 
that titne, hundre(r 
have been prepared' 
ods. Much of the k: 
fact, resulted frorn 
attempts to undersi 
Although some et

amino acids (i.e.,· 
nitrogen), most en1 
chain. Each chain i 
two, four, or six 
12 to 60 subunits. 
ticiil structures; in 1 

of subunit chains .) 
The n1crst efficient catalysts known to man, tailed discussion of: 
sed in industrial processes involving the Much of the dry! 
certain chemical compounds and the tan- tributable to protei' 

... they are valuable in analytical procedures act as structural c1 
:t;·tb~i ... ;t~;;;;~;; .. 5~d"6 det;;ti'ii~~; ih~-"quantity of tnvo1v1ng tne detection of very small quantities of spe- ologically aciive ti: 
1product E formed coinpared with product G. ci:fic substances. Enzymes are necessary in such food- zymes. Regardless," 

Both the fio'v of \Valer and the activity of enzymes obey related industries as cheese making, the brewing of beer. tein in an organisr 
the laws of thermodynamics; hence, water in reservoir F the aging of wine, ;;i.nd the baking of bread. Enzymes enzymes must be ri 
-cannot flow freely to H by opening valve 7, because wa~ also may be used to clean clothes. For industrial use of myriad reaction!:i d 
'.ter cannot flow uphill If, however, valves 1, 2 5 and 7 enzymes see BAKING AND BAKERY PRODUCTS; BREWING; Cofactors. Alth; 
' ' • d .ure open, water flows from F to H, because the energy an WINE MAKING. protein, many an' 
';onserved during the do\vnhil1 flow of water through protein-componcrn; 
valves 1, 2, and S is sufficient to allow it to force the water GENERAL PROPERTTES enzyme is called ; 
up through valve 7. In a similar way, enzymes in the met- Classification nnd non1cnclature. The first enzyme moved, the prolc,\ 

1ab0Iic pathway cannot convert compound F directly to name, proposed in 1833, was diastase. Sixty.five years called the apoenz:' 
:ll unless energy is available; enzymes arc able to utilize later, it was suggested that all enzymes be named by add- as iron, copper, q'i 
renergy from energy-conserving reactions in order to cata- ing "-ase" to a root indicative of the nature of the sub· ganic molecule cal! 
)Yz.e reactions that require energy. During the enzyme- strate of the enzyme. Although enzymes are no longer of substrate moled 
:;=atalyzed oxidation of carbohydrates to carbon dioxide nan1ed in such a simple manner, with the exception of a may aid in the c.J 
.;i_nd "'ater, energy is conserved in the form of an energy- few-e.g., pepsin, trypsin, chymotrypsin, pnpain-most metals and prost'! 
/lCh compound, adenosine triphosphate (ATP). The energy enzyn1e nun1es do end in "-ase," zymatic reaction,:] 
ir.n ATP is utilized during an energy-consurning process Any systematic clussification of enzyn1es should be A coenzyme sed 
·:'iucb as the enzyme~catalyzed contraction of muscle. based on a common property or quality that varies suffi. zyn1atlc reaction~~ 
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,lion, the processes of respiration, v· · 

b indispensable to life. l!ton, etc, 
· enzyme is able to promote only one tyPe -· ··

.cal reaction. The compounds on which it acts of 
J. substrates. Enzymes operate in tightly 'orga . arc 
abolic systems called pathways. A seemingly stlled 

J1ogical phenomenon-the contraction of a m mplc · 
~ I th , , f USClc, .... examp e, or e transm1ss100 o a nerve impul . 
ctualJy involves a number of chemical steps in \V~~ 

1ue or more chemical compounds (substrates) are ICh 
·erte? to substances called products; the product of~: 
t:p m a metabolic pathway serves as the substra.t f 
he succeeding step. e or 
The ro~e of enzymes in metabolic pathways can be i1l 
·ated diagrammatically. The chemical compound r us
• ted b A ( d' · epre-,,n. Y see 1agram) is converted lo product E · 
!nes of enzyme-cataly~d steps, in which intermed~~~ 
ompo~nds represented by B, C, and D are formed in 
uccess1on. They act as substrates for enzymes repre,.. 
mted by 2, 3, and 4. Compound A may also be converted 
Y another series of steps, some of which are the same as. 
1ose in the pathway for the formation of E, to products 
.:-presented.by G and H. 
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'fhe letters represent cbemical compounds; numben 
epresent enzymes that catalyze individual reactions. The 
elative heights represent the thermodynamic energy of 
he compounds; e.g., compound A is more energy-rich 
ban B, B more energy-rich than C. Compounds A B 
:tc., change very slowly in the absence of a catalyst

1

bui 
lo so rapidly in the pre.sence of catalysts 1, 2, 3, etc. 
The regulatory role of enzymes in metabolic pathways 
an be clarified by using a simple analogy: that between 
be comfl?unds, represented by letters in the diagram, 
ind a senes of connected water reservoirs on a slope. 
;fmilarly, the enzymes represented by the numbers are 
• nalogous to the valves of the reservoir system. The 
:alves control the flow o~ water in the reservoir; that is, 
f only valves l, 2, 3, and 4 are open, the water in A 
lows ~y to E, but, if valves 1, 2, 5, and 6 are open, the 
vater tn A flows to G. In a similar manner, if enzymes 
l, 2, 3.' and 4 in the n;ietabolic pathway are active, prod-
1ct Eis formed, and, if enzymes 1, 2, 5, and 6 are active, 
)fOduct G is .formed. The activity or lack of activity of 
be enzymes in the pathway therefore determines the fate 
rf compound- A;-1.e., it either remains unchanged or is 
:onvened to one or more products. In addition; if prod-
1cts are formed, the activity of enzymes 3 and 4 relative 
o that of enzymes 5 and 6 determines the quantity of 
)foduct E formed compared with product G. 
Both the flow of water and the activity of enzymes obey 

he laws of thermodynamics; hence, water in reservoir F 
:annot flow freely to H by opening valve 7, because wa· 
.er cannot flow uphill ll, however, valves 1, 2, 5, and 7 
tre open, water flows frpm F to H, because the energy 
:onserved during the downhill flow of water through 
{alves 1, 2, and 5 is sufficient to allow it to force the water 
JP through valve 7. In a similar way, enzymes in the met-
1bolic pathway cannot convert compound F directly to 
F.l unless energy is available; enzymes are able to utilize 
~Dergy from energy-conserving reactions in order to cata
yze reactions that require energy. During the enzyme
:atalyzed oxidation of carbohydrates to carbon dioxide 
t.nd v.·ater, energy is conserved in the form of an energy
·:ch con;ipou~?· adeno:ine triphosphate (ATP). The energy 
n ATP HI ut1hzed dunng an energy-consuming process 
;uch as the enzyme-catalyzed contraction of muscle. 
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( ~ ... Because the needs of cells and organisms vary, not only 

the activity but also the synthesis of. enzymes must be 
regulated; e.g .• the enzymes responsible for muscular ac-
tivity in a leg muscle must be activated and inhibited at 
appropriate times. Some cells do not need certain en
:iymes; a liver cell, for example, does not need a muscle 
enzyme. A bacterium docs not need cnzyrnes to metab
olize substances that are not present in its growth medi
um. Some enzymes, therefore, are not formed in certain 
cells, others are synthesized only when required1 and still 
others are found in all cells (see also GENE). The forma
tion and activity of enzymes are regulated not only by 
genetic mechanisms but also by organic secretions (hor
mones) from endocrine glands and by nerve impulses. 
Small molecules also play an important role (see below 
Enzy1ne flexibility and a//osteric control). 
Jf an enzyme is defective in some respect, disease may 

,Ji· occur. The enzyn1es represented by the numbers 1 lo 4 1 .. c of in the diagram must function during the conversion Of 
j ·,.mes the starting substance A to the product E. If one step is 

.
. ; .c;is.e blocked because an enzyme is unable to function, product 

J E may not be formed; if E is necessary for so1ne vital 
:.'.f function, disease results. Many inherited diseases of man 

. · .. j:.~ result from a deficiency of one enzyme. Some of these J are listed in Table 1. The disease called albinism, for ex-

j 
l 

j 

J 

! 
1 

Table 1: Enzymes Identified with ~~~~QE~~s 

disease name defective enzyme 

Albinism tyrosinase 
Phenylkctonuria phen)'lalanine hydro:<ylase 
Fructosuria fructokinase 
l\t1ethemoglobinemia 
~s'Ci'h~ 

methernog\Oa9,~C 
Ea~~t1 osp ate uridyl transferase 

ample, results from an inherited lack of ability to synthe· 
size the enzyme tyrosinase, which catalyzes one step in 
the pathway by which the pigment for hair and eye col
our is forrned (see also f..fETABOLISM, DISEASES Of; DIRTH 
DEFECTS AND CONGENITAL DISORDERS). 

111 tnedicine. Enzymes play an increasingly important 
role in medicine. The enzyme throm bin is used to pro
mote the healing of wounds. Other enzymes are used to 
diagnose certain kinds of disease, to cause the remission 
of some forms of leukemia-a disease of the blood-form
ing organs-and to counteract unfavourable reactions in 
people who are allergic to penicillin. The enzyme lyso
zyrne, \Vhich destroys cell walls, is used to kill bacteria . 
Research concerning medical applications of enzymes 
may lead to their use as preventives of tooth decay and 
as anticoagulants in the treatment of thrombosis, a dis
ease characterized by the formation of a clot, or plug, in 
a blood vessel. Enzymes may eventually be used to con
trol enzyme deficiencies and abnormalities resulting from 

-. diseases. 
In industry. The mo-st efficient catalysts known to man, 

enzymes are used in industrial processes involving the 
preparation of certain chemical compounds and the tan
ning of leather; they are valuable in analytical procedures 
involving the detection of very small quantities of spe
cific substances. Enzymes are necessary in such food
related industries as cheese making, the brewing of beer, 
the aging of wine, ~nd the baking of bread. Enzymes 
also rnay be used to clean clothes. For industrial use of 
enzymes see BAKING ANO BAKERY PRODUCTS; BREWING; 
and WINE MAKING. 

GENERAL PROPERTIES 

Classification and 1101nenclaturc. The first enzyme 
name, propolfed in 1833, was diastase. Sixty-five years 
later, it V.'as suggested that all enzymes be n<1med by add
ing "-ase" to a root indicative of the nature of the sub
strate of the enzyn1e. Although enzymes are no longer 
named in such a simple manner, with the exception of a 
fcw-e.g., pepsin, trypsin, chymotrypsin, papain~most 
enzyn1e nan1es do end in "-asc. •• 
Any systematic classification of enzymes should be 

based on a co1nmon property or quality thut varies suffi-

J 
~1 

cient1y to be 1.i. 
regard, three pro\ ·; 
for enzyme classit~ [ 
the cnzynle, the chel. 
nature of the reactio I 
about the detailed ell 
few enzymes does not 
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(e.g., enzymes calle.11 
drates), close functid' 
different groups wen/ 
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In an attempt to cli 

nomenclature, two n:' 
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systematir (see Tabf 
nomenclature, six ni) 
are recog11ized; eacH 
subdivided on the bat 
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tion. Enzyines that(:~ 
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tases; thosi: that cd 
ments of w,1ter at a, 
hydrolases. The ottJ 
transferases--whid11l 
stances othei than ti 
the isomera•.('s, an·i 
transferases "'·coun;1J 
imately 1,000 enzyn 
a few enzyn•es, th 
nan1es, and thdr bid 

Chemical nature. 
nature of enzymes 
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were proteins, ln l 'l 
to be crystallized ~111? 
in the next few yca11.i 
sin, and chymotrypi 
that time, hundred! 
have been prepared, 
ods. Much of the kl:°'. 
fact, resulted from : 
attempts to understJ 

Although some en(' 
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zymes. Regardless d 
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Cofactors. Althrii 

protein, many arc! 
protein component; 
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··~" 1 I " l 
' !\: '\'[ '-/· i..idrochloride salt, which is a white, cry~tal-

11: ~i " ::~c powder with a bitter taste. It is soluble in 
l.'1··.·~ 1 1.-1· ,;A~ "'.~tcr, in alcohol, and in chloroform. Metha-
1~ '-.~: • · done and its salts occur in either of two struc-
'\ I· · 11~/ / lll"al configurations: optical isomers. ·The 
\'f'.1'.~ \_ !,'_ 'i/raril~~~' ~~·orotatory isom,er of the hydrochloride 

~ .i-rncthadone hydrochloride) is a more Potent 
de 5~ 1gesic than the dextrorotatory isomer 

) eS or ~ ·1 :fmcthadone hydrochloride). The mixture of 
of land di.. :· !JC 1wo, d,/-methadone hydrochloride (some-
metes ,,_- ":..ni>C. marketed as Dolophine hydrochloride), 

~ly used,~- .. · ~,;fihe levorotatory isomer have both been 
.·, lar in &i.c ~ -- ~ medicinally. The mixture, however, is in 
~ are run OUt tit,,.· ·-':or"recommon use (official in the British Phar-

monuments. ~ :- •,"'Opoeia and the United States Phar-
.r the comen, or&&. ~'(Opeia). -
ion of a line, Us~ & ~a,piratory depression resulting from over
but so1!1cr.irr1Cl. -~ _. _j :-~1~1! of methadone may be treated with nal

·,rth. Dts\ana: • 1111 t "7-'une (q.,.). 
ured m s9mc ... . • -'i! iherapy for opia1e addic1s J2:843a 
~t or ~hD.U?S or, •. :~('n. cy. tolerance, and use in addiction 
imes m "~ C. ';JicniPY programs 5:1054e _ 

' ' ·th:1n1phctan1ine, or d-DESOXYEPHEDRINE, 
;:ription ofa triz..~ ~,;-rna!ly called SPEEDj CRYSTAL, or METH, 
night be as !°"""' ··· I d f h h . . m which the ~ .... ;'It stimu ant rug o t e amp etam1ne se-

,__.uscd in medicine as an appetite supprcs-
-4, T. 1 N,(t~ ~ ;" 1rcating obesity and as a stimulant of 

·. 70 west) of i;. Ii! • - •· 
meridian. 1 ~:--.::. ~ central nervous system in treating anes-
1 Boulder ~< :rc;i: overdose, mental depression, and nar-
' t ,320 feet, nt .. ~ :~~1'sr. ~condition marked by an uni:ontrol-

tak i.. •• t........ ... , dcslfe for sleep. Methamphctam1ne was 
ron s c 

1~ ~-, " .• ..:-,Auced into medlcine in 1944. Its action is I feet to a pee:• .... 
thence N 45" 1k. wj -;:.u. to that of amphetamine. It may be ad-
1hence non~ ~~--:;:.!cr'C"d orally or by intravenous injection. 

:-x nhilitY of methamphetamine to over
··J::: fatigue and provide increased energy 

f ,--.: J !M:OSe of well-being has led to consider
:~ ~-, .. a~us.c of the drug. Its untoward effects 
t ..... .._ Gs incrca~ed heart rate and blood pres· 
' .. "":. n:ndcr it a dangerous drug when 

E34c~ illus. 

is (1834-189>, i,., 

b century 16,,.'-", 

ERNAR.00 MT:<:t ;; l. · ·-- .::-J; and because of the rapid develop· 
\ 3, BarccllY.":1·, Mi r ., ·· vf tokrance corrimon to the arnphet
ce, Lo Som .... ·'..~ f .. -c-., • :.i condition in which the user requires 
in Catalan l~i.-l"' ~ . -_.J,.;-J doses for a consistent effect), it is 
,,1ctge entan! i.'!'ii - .... 'J;::tory for prolonged use. 
Pedro I\' to~ i,- ~ ..... , , ~J to\ic psychosis from abuse 5: I 057f 

x Juan. He~~ .,.i· ;wrunal (cherrdstry): see foima!dehyde. 
mself to ~ ·-·. 
ccio's stocy ti~ ~,\ •-ri-....tnc, a colourless, odourless gas that oc-
1 version M! tt~ """ i".:ndantly in nature as the chief c.on-
Y Prudrna ~~ {:>,4"'' of natural gas, as a component offire-
ph1cal trrait!Jif .t'~ ..,~r L., coal mines, and as a product of the 
:;.rmer rro'.c."'.o'.it ~ . , ..:- \., :. bactcnal decomposition of vegeta-
:1ge re1um:G-ll'1'~ A -'ii • J'lcr under water (hence its alternate 
_urator for .k~- #-J } ~.~oi.. ~~,~h gas). Methane also is produced 
um .M:tr. ~.il":;_ ., _·q,,_·~ .i-'.!.1 by the destructive distillation of 
1e ":1curn cl.._=~ .. :1 ..-_,-~---;:--.·..i~ coal in the manufacture of coal 
npnsoooi "'. , ·:-:.. it .,,, :..~ :c·kl'·oven g~s. The activated-sludge 
·_I-fated k"'t. ~~~ t "' -,-y of \<.·wage disposal also produces a 
h takes rtd --·· :;:_ ... -._ · ~ methane. 

ton~ .. _.~,,, --.m ·;. 
Jrga . + ., ~ '" • --., -._. :~ the first and simplest niember of 
r~-Ho.:n,~-i..:: J ""- ~ ~-';•n .'>cries of hydrocarbons (com-
~e b~~ C'\+'!-'r; "fit. .- ~~~;-' / r,: drogc~ a~d carbon). I.ts che~ical 
•?l~ ~-1 ·~"' " ( tf4, I! JS lighter than a1r, having a 
'1

1
1 ~ .._~ lfP"t# ::_-_~-- r-<i\11)' of 0.554. It is only slightly 

lea IJlefi. - ·"F~ ·-r ;;-. "au:r. lt burns readily in air 

1'"'~ WAl ~ ;·;;t =~·'"Ion dioxid~ and water vapour~ 
0~ cent· ..,_, ~: 1~ ral~ •. slight!y luminous, an~ 
. \·al fl!' .,.. __,.·( 1, I{; boiling point of methane 1s 
!ii of ., ; . ,. 1 C 263.2° F) and the melting point 
1
vic"" a; ~ft,""· .~-296.5° F) .. In general, me-
n QbrtJ ~ 1 ~Ii.able, but a mixture of between 
f semi: .,.~ :t, 4 P-.:rc~nt in air is explosive. Ex· 
litu11 :..:a: -;-::::.-~~-·.· .. ·'."·-·-,· . .:.. ~ta .i;h mix1u_res have been frequent 

~-}--~!;2;:.". _. ~ ~ 'Y:-. nnd co1!1erics and the cause of 
"c); Jt't ·~''' . -·,.. d.":\,11.)(1,.75, 

')), ~ ..J.~: .·1; ''-<I ''':;~n'U>.JfCC Of, methane is natu~aJ gas, 
m<;f?l".:;' _" ~- * ........ ......, ..-.~ o.tni.ctJon o.f the heavier pe
e to a:~ ~~ ..,. ~nds, contains from 75 percent 
dfe:l> ~_>It'~~~ ~ ·1;.~.,HJ..;~: nr;:-thunc. Other sources include 
c t!u: ~-.~~t ,f(o: ""'" -,.., _:;i:;il~tio~ from bituminous coal 
ji:U''" .. «vff.!' -'F~ ~......... ~Jt-JLat1on; these methods of 
: Cntf" ~~~.:fl.:-::_ -- ~~~---.. ,,.~.,/'~~.,r~part_~nt in locations where 
1:c~r:.. ~1.;: .~ ... .,.... ,. ,. ., P•cnuful. The coal carboni-

f-.:r ff#'" *'"'>io:-"'!'7; · -. ..,, ..... ~. ~ ri<.inicuJarly important be-
o cV'.,,, '·~ '% --.. .... ·~. ,_ :..:.""; !ht· coal industry a part of 
o:...:i. ~*' _'f/ '~ .... _ L. . .., >~· ftt.!d._ 
1r '.'ff. .~ ~'.,_- · .,.,.. ·- •-.~· .. -=·~.1 g<:'.> is composed largely 
....ci.. · • :... • '-'~1cfu\e h'l< hPPn "~"' f,.,,1 

. '"'·"" 

because of its abundance, low cost, ens~ of 
handling, and cleanliness. In the United 
States, natural gas is distribu11..'li through 
thousands of 1niles of pipdl1K'~ 10 ull parts of 
the country and has n1adc t;n.'nt,.inrouds into 
the fuel market. • 
Another use which lx_.('~u1'tt..' ks..'\ u11portant 

after 1950 beaiusc of the ris.in.g prilX of natu
ral gas, is in the manufactun' of 1:11rbon black. 
Other valuable products in ... ·l11<l1,.' rncthanol, 
formaldehyde, chlorofonn, c~trbon tetrachlo
ride, and nitromethane. 
·acclylene production by crnrUnp. 9;87h 
·atmospheric chcmicut contJ"ll.lSill1)n 2:J08d 
·black powder explosions in minC"~ 7:~4d 
·carbanion structure nnd pnxlth.·ti<lll 3:817g 
·carbon bonding 9:104-4b 
·carbon dioxide removal in sp.1\'l·~:mn 10:922h 
·carbonium ion structure 3:.Still' 
·Chinese pond gas co!lection l:IJ03b 
·cryogenic natural gas as fut'! S:J19~ 
·food source possibilities c.\rllll\'ll 7:4S4u 
·food synthesis from chemknls 7:4S5f 
·free radical reaction mcchani~111 15:422d 
·gasification of coal 7: 924b 
·halogen compound deriv1uinn 13:tiS2c 
·heating values ofnaturol g.:is raru!lins 

839 Methodists 

,·\i\i~l\' ,~re Buckhaven and Me· 
l\lrthil 1''' ' 
11til, \ . . . "d 

•.. ·~ )'.\\ti u-·contaimng anuno ac1 
111l'thhn'lr:;;i ~,~\ll\\\1n proteins. First isola1ed 
fbllll\l In r.':\""'111 l\\H~ (1922). methionine ac
froll\ t':t''\' ~\\.II ' p1.•rcent of the weight of 
counl)' ""· ~;. ,\ll~'r proteins contain much 
egg nlh\1t'~. 1 l)r, It hone of several so-called 
snmlk:1· ~-r;~i~\ ~,-1,\5 fo~ m~mmals and fowl; 
csscntll'-' "",' .~h.'l l\'·n\ht'St~e lt, 
/,!'.1 lht'Y\~-~ 1 ""'lh~·11111on (the process by 
ltn1\\.n-\~~ ! '" -t'I b, groups are added to 

whkh l\"-'i'\ ~ll\'lhl\1.:11ine is al~o a precursor. of 
coni1~1\H-,.,('.. 'rnn,1 ttdds, cysline and cyst~1ne 
two llll\\"1 '\,·ihl:\h.'S the synthesis ofchohne, 
(qq.1"). "1"'-( .. t>-.'lh t\r" substance (acetylcho
a co1111'1\' 1"'-'~\,n in nc-rve function and of 
Jin~·) ,iln1;~t:i. ~l•\lt11h1nt in both plan1 and 
kc11h111:-, ,i·' 
Ht1i11i:d Ii"''"' 

s Ii.I . 

11 11 NH, 
I I I 
\-~·-1-COOH 
11 II H 

l2:859g; table 
·hydrocarbon combustion rt':ll'tiL)i\S 9:SOc \lll'lhl11nine 
·hydrogen cyanide production 14:530g · · J 607d 
·industrial environment po!i•ndal . 1\\l i:,t\'\l\' iingins : 

hazards 9:S]la ·11l~n1t 1 1ll " 1
' ,\i t.._.,01 (1•ul..-nt levels, tables 7 

·crn':tl n111I '. (->1.I 
·juvenile source and primeval und [J ·' \.~\\ 111 , 11 \, 11! metabolism Il:J055f; 

atmosphere 2:31 Sb passim lo 317g ·di.~onkr!> 111 

·life origin and Jovian planet ' h · d · formation lO:gQJa illus.. ,,>-'i 1,11 1ll'lll syn! es1s an genetic 
· Esrh<'11dw1 ~I' 

·life possibilities studied code f;Q1)1\ \'1 _'\~d iih\rnutive source 
spectroscopically J0:906b · ~n" 

·molecular orbitals 6:670b; il!us. 669 ·nUlfl<'lll 
111

., .,\..:,,· ·Hl~ . . 
1J:40<1p.: 1• \'\lrl\'ll\'t' in protein 15:82c 

·oil shales' biogenic origin 13:537g . I l1\' ~1\11 '" 
·petroleum con1position and propl'rtics 14: I 66e ·sit uc. l , \\.lll:ih.'\Ol'f)tion syndrome: see 
·Rwanda's natural resources 16:110b mcll110Hln- \ 
·Saturn's mass, density. and in1inriglyl·in111 l-A., ')' ,H'e Stanislavsky meth· 

composition 16:274b m"tlunf, tlo' \•h Ill~ ' . 
·structural formula description JJ;707a .. 
·structure and valence anf'.!eS J7;ti78r od. I 11 · th B ·t" h 11 s - 18 !050 . . hiirf 11 1e, m e n 1s s e, 
·urban pollutants and human h1.·al1h : c J\1cthoih~f t. tdl that developed from the 
methanol: see 1nethy! alcohol. Pro1c~l1tnl 1111

\ ·-1t 11111,r111ent that began with-

]\1 I d 
· h 

1 
) ,, ... niclham- Mctht1d1sl 11 '

1':r t-'n~l11nd. 11 broke with the 
et 1e nne (p armaco ogy ; ' in thl' ('h~111 '\\l\d in J 795, and subsequently, 

phetamine. Church 111 f·n~· iH'I\' J.,.nnwn as the Wesleyan 
methemoglobin, oxidized fom1 of the re- the Ml'!h1 1d 1

-
1
' 1 'h Tilt' church experienced 
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Proposal to Declare a Threat to Drinking Water in Mid-Multnomah County 
Pursuant to ORS 454.275 et. seq. 

A. SUMMARY OF ORAL TESTIMONY FROM THE ENVIRONMENTAL QUALITY COMMISSION HEARING HELD AT 
PARKROSE HIGH SCHOOL ON AUGUST 30, 1984 

This summary is based on Department of 
Environmental Quality staff notes taken 

1. James Petersen. Chairman. Environmental Quality Commissipn (EOC). opened the 
hearing with a brief background statement describing the history of actions 
taken by the EQC to protect groundwater quality in East Multnomah County. 

He described the process established in the 1981 rule that prohibits cesspools 
and that requires the local jurisdiction to provide detailed plans, schedules, 
priorities, phasing and financial mechanisms for sewering the entire cesspool 
area by July 1 1 1984. These governing bodies responded on June 27, 1984, with 
the required information. In addition, they presented the EQC with resolutions 
requesting that the formal process for declaring a "Threat to Drinking Water• be 
initiated by the Commission in the affected area. Chairman Petersen reviewed 
the "Threat to Drinking Water• legislation, the conditions which constitute such 
a threat, and what the EQC is required to do in response to the resolutions. 

The chairman also entered several items into the hearing record (Exhibit 3), 
These included: the Environmental Quality Commission meeting staff reports and 
minutes, dealing with on-site waste disposal; the resolutions and reports 
presented to the Department and the Environmental Quality Commission on June 27, 
1984, by Multnomah County and the Cities of Portland and Gresham; and the staff 
memorandum outlining the dates public hearing notice was given in~ 
Oregonian and The Gresham Outlpok. 

2. John Lang. Pirector gf Public Works. City of Pgrtland. opened the testimony for 
the local jurisdictions. He introduced the members of the Multnomah County 
Sewer Consortium (hereafter referred to as the Consortium) and explained that 
the Consortium was established through the Section 208 Areawide Waste Water 
Management Planning Program to evaluate waste water treatment strategies for 
Multnomah County and the cities of Portland, Gresham and Troutdale. 

3, Dennis Buchanan. Multnomah Cgunty Executiye Officer, testified about the 
difficulty the county is having in providing urban services under what is 
traditionally considered a rural form of government. He discussed the conflict 
between providing city services versus county services, and stated that the 
county cannot afford to do both. In an effort to solve this difficulty, the 
county has begun to implement a plan to phase out urban services 
responsibilities and is moving back to providing rural services. 

The county, under this framework plan, has been developing cooperative 
agreements and service contracts with the local cities. He felt that in the 
future the county would expand these cooperative agreements and continue to 
transfer more urban services to the cities in the area. 

On the issue of the threat to drinking water, Mr. Buchanan stated that the plan 
submitted for resolution of the problem had been endorsed by the county and the 
County's Citizens Committee. Mr. Buchanan also entered into the record several 
letters of endorsement from other Multnomah County Commissioners and the 
County's Citizens Committee. 



4. Margaret Weil. Mayor. City of Gresham. testified to the role the City of Gresham 
had in developing the threat to drinking water report, and the subsequent plans 
for providing sewers in the affected area. She stated that after reviewing the 
basic information developed, the city concluded that at least three of the 
conditions identified in the threat to drinking water legislation existed in the 
affected area. In response to this, the city passed a resolution requesting 
that the EQC declare a threat to drinking water in the affected area. The city 
currently provides urban services within.its city boundary but would also extend 
urban services into the affected area assigned to them. Mayor Weil stated that 
the major concern was to make the improvements affordable. She stated that 
there needed to be cooperative federal/state/local financial planning. She also 
felt that a declaration of a threat to drinking water should be reflected in the 
priorities established in the state's construction grants program. 

5, Mike Lindberg. Commissioner. City of Portland. testified on the city's behalf, 
supporting the declaration of a threat to drinking water and the implementation 
of the plan developed by the Sewer Consortium • He covered three points: (1) 
the need for sewers; (2) Portland's role in providing sewers; and (3) the cost 
of the sewer improvements. 

Commissioner Lindberg stated that it is not a question of whether sewers are 
needed, but when sewers will be installed. He testified that the lack of sewers 
has severely limited economic growth in this section of the Metropolitan Area. 
He stated that Portland does have a role in addressing this problem because: a 
portion of the affected area lies within the city boundary; the city also has 
been assigned the Columbia Basin which includes Johnson Creek, under the 208 
Areawide Waste Water Management Plan; and they now have responsibility for the 
Inverness Basin through cooperative agreement with Multnomah County. 

Commissioner Lindberg felt that the major issue to be resolved was to make 
sewers affordable to the residents in the area. He stated this might take some 
special assistance from state/federal/local governments. 

6. John Lang. Pirector. Public Works pepartment. Portland. testified as to the 
specifics of the threat to drinking water report and the plan presented by the 
Consortium to solve the problem. His remarks focused on four areas: (1) why 
Portland was involved; (2) the findings within the threat to drinking water 
report; (3) a summary of the sewerage plan presented; and (4) additional issues. 

Mr. Lang described the affected area boundaries and the portion which lies 
within the City of Portland. He identified responsibilities Portland has under 
the 208 Areawide Waste Water Treatment Plan, to provide sewer service to the 
Columbia Basin, which includes Johnson Creek. He also stated that now by 
contract, the city is responsible for the Inverness Basin described in the 208 
plan. 

Mr, Lang reviewed the four conditions in the Threat to Drinking Water Statute, 
(ORS 454-275) where any three of these conditions exist in an area, the statute 
defined it as a threat to drinking water. He stated that the data and 
information collected by the Consortium to address each one of these conditions 
led them to conclude that at least three of the four conditions had been met. 



He also felt that testimony to be offered by Dr. Schade, Multnomah County Health 
Officer, later in the day, would meet this fourth condition. 

In summarizing the sewer facility plan, Mr. Lang described the trunk lines and 
interceptor sewers that were needed, the routes of these lines, the areas to be 
served, and the lines now under construction. He described the priorities for 
connection and how the project was financed to this point. Mr. Lang stated 
that the cost of sewering the affected area would be approximately $260 million. 
He emphasized that Portland would continue to look into different funding 
options and mechanisms, in order to make it affordable. He felt that public 
participation was a key and there needed to be more public meetings to describe 
the project cost and the various financing options. 

7. James Keller. Gresham City Manager. described the areas to be sewered with 
particular emphasis on those areas within the City of Gresham. He discussed the 
sewering schedule and the City of Gresham's responsibility as a designated local 
management agency under the Areawide 208 Plan. Mr. Keller discussed the 
facility needs of Gresham which included improving the treatment plant and trunk 
lines in order to service the affected area. He specifically requested that the 
Commission declare a threat to drinking water, and that the Department of 
Environmental Quality reflect this declaration when developing its construction 
grants priority list so that local projects within the affected area could 
receive higher priority. 

8. Burke Raymond. Mµltnomah County. presented testimony on the responsibility of 
the Central County Service District under the 208 Waste Water Treatment Plan to 
provide sewer service to the Inverness Basin. He stated recent boundary changes 
within the Inverness Basin that have left the District considerably smaller than 
it was when the 208 Plan was originally adopted. Mr. Raymond reviewed the 
sewage bond elections held in the Central County Area, stating that of 19 
separate elections, 18 ended in defeat. He discussed the County's position on 
municipal service, and that most of the cost of providing sewer service to the 
Inverness Basin will be in constructing the collection sewers. 

9. Mark Gardner. Finance Director. City of Portland. testified on the project 
financing. He stated that the cost is going to be enormous and that making 
sewers affordable to the property owners should be the major objective. He felt 
that we needed to explore every conceivable option including such things as 
flexible construction schedules, packaging individual collection line 
construction, and city financing of individual hookups. Mr. Gardner felt that 
the project needed the support of all local governments if reasonable and 
affordable financing options were to be developed. 

At this point in the hearing, the Environmental Quality Commission members 
questioned representatives of the local jurisdictions on the testimony that they 
had just presented. The issues covered in the question and answer period 
included: the clarification of local jurisdictions' annexation policies; the 
condition of present sewer facilities and trunk lines; the adequacy of the 
sewering scheduled in the proposed plan; the quantity of water available in Bull 
Run system and its future capacity; the financing options that have been 
considered by the city; and the processes that they (the local jurisdictions) 
have employed to sewer areas within the city. There was an extensive discussion 
of the project costs and which project costs would be eligible for federal 
construction grants assistance, and the possibility of approaching Congress for 
a special appropriation to fund the project. 



10. Gordon Shadburne. Commissioner. Multnomah County. testified that the decision 
the Commission was going to make had several political ramifications. He 
discussed why this problem was being addressed at this time and that one could 
not separate the annexation issue from the consideration of a threat to drinking 
water. He felt that sewers and the seepage fee tended to support annexation to 
Portland, and if so, the Environmental Quality Commission was being used to 
promote annexation. Commissioner Shadburne discussed the development of the 
threat to drinking water legislation and the particular requirements of that 
legislation. He felt that the Environmental Quality Commission was being put in 
an awkward position and if there was a health hazard in East County, why did the 
City of Portland establish a new well field in this area? He reviewed Dr. 
Schade's report and felt that the information presented did not show any 
increase in pollutants or that there was a trend to higher levels. 

11. !fenry Kane, Attorney, 12275 S.W. 2nd, P.O. Box 518, Beaverton, OR, 97075, 
representing a Mid-County Citizens Group, presented oral testimony and submitted 
written testimony in opposition to the Environmental Quality Commission 
declaring a threat to drinking water. He stated that the data does not meet the 
statutory conditions for establishing a threat to drinking water. He went on to 
state that proponents should show pollution levels above state standards by 
September 11, 1984, or else a seepage fee cannot be supported. 

Mr. Kane also questioned the constitutionality of State Statutes (ORS 454.275 
and 454.285) which in effect repealed a local charter. 

He felt the Environmental Quality Commission had a wide range of options to 
choose from if problems existed. For example: if organic chemicals exist in 
the groundwater, their use could be prohibited; if the groundwater is polluted, 
the Water Districts could be required to treat the water; and if disposal 
methods are to change, the alternative waste disposal systems approved in 1981 
should be fully examined. 

He testified that the imposition of a seepage fee was unfair and those paying 
might not see the benefits in their lifetime. 

In summary, he stated that people should treat the groundwater or don't use it. 

12. ,Jeanne Orcutt mentioned that when the 1983 Legislature changed the threat to 
drinking water standards, they made it possible for the Commission to find a 
threat to drinking water without making a finding of contaminated water. The 
Commission only has to find that sewage has the necessary agents to make water 
polluted. She questions the water quality sampling conducted in the area and 
the results. She mentioned that at the August 10th Commission meeting, the EQC, 
in calculating the priorities, funded sewage treatment plant improvements based 
on a finding of a threat to drinking water, and therefore, its mind was already 
made up. She believed these were •trumped up" charges to allow local 
governments to charge the seepage fee. This fee could be as much as $160 per 
year for some residents. She stated that vacant lots would benefit because they 
would not have a seepage bill, and the majority of those were commercial and 
industrial properties. There was no benefit to older people, having to pay this 
seepage fee, who would not have sewers in their lifetime. She mentioned that 
Dr. Schade's report never cited a single illness in the area from drinking 



polluted water. She did not believe there was an historical trend of pollution. 
She did not think there had been a uniform sampling schedule, and quoted from 
Dr. Schade's report that the conditions in the area were not exactly similar to 
state law. She asked: if there was a trend, when would the maximum 
concentrations occur and what would those maximum levels be? She also noted 
that in Department material provided at the hearing that nitrate levels had 
decreased since 1974. 

In reference to an article in The Oregonian. she commented that Mayor Ivancie, 
the City of Portland, did not think that the well water was contaminated and the 
water was equal in quality to Bull Run water. She went on to indicate that the 
article stated that the aquifer is being used for drinking water is too deep to 
be contaminated. She said the City of Portland did not think there was any 
contamination, based on The Oregonian article. She said Multnomah County did 
not believe that there was any contamination because they were still issuing 
cesspool and septic tank permits. She stated that the DEQ (sic EPA) regional 
office in Seattle did not find any safe drinking water standards violations in 
the water being used in the area. She said most of the water is brought in from 
Bull Run anyway, and even local water districts are using Bull Run water. 

She questioned the difference between nitrate-nitrogen and nitrate pollution 
concentration levels. She wondered if they had been used interchangably in the 
Department's reports, She cited a City of Portland report that showed nitrate 
levels were higher in Bull Run water than in some water samples in Mid-Multnomah 
County. She concluded by stating that the economical way to solve the problem 
was to give everyone Bull Run water and sewer only those. businesses or 
commercial properties that wanted it, She questioned why Clackamas County and 
Troutdale were not required to submit facilities plans as the other affected 
cities and counties were. She mentioned that in Lane County, Bancroft bonding 
was not very successful and there were people in the County who were going to 
lose their homes because they are unable to meet payments. 

13. Trudy Jones, 11925 S.E. Sacramento, Portland, stated that she moved here 5 1/2 
years ago, and was curious when her sewer bill would arrive. Upon quizzing her 
neighbors she learned that there were no sewers in the area--that the area was 
on cesspools. She believes the area needs sewers and is disturbed by the smell 
of sewage and by the impression visitors get knowing the area lacks sewers. She 
is concerned about sewage running across people's basement floors and across 
their property, She cited several examples of individuals she knew who were 
limited in their activities because they did not want to damage or fill up their 
cesspool. She said continuing to use cesspools would simply continue to 
contaminate the groundwater and that groundwater was a valuable and precious 
resource that should be preserved. She advocated that the sewering plans should 
not be voluntary and it should not be a local improvement district, but we 
should move ahead and use the 20-year planning period for hookup. The choice is 
either the seepage fee or mandatory hookup, and she advocated sewers as quickly 
as possible. 



14. Mal Johnson had been distributing annexation petitions and said the major reason 
people wanted to annex was their concern for water quality. In his own home, 
the drinking water had a very strong iodine smell. He said he was not an expert 
but the sewering plan seems reasonable. He had neighbors and had talked with 
others who had experienced collapsing septic tanks. He said all indications 
point to the need for sewers to eliminate both a health risk and a water quality 
problem. 

15. Louis Turnidge stated that it was begging the question as to a water quality 
problems; that the real question was one of economic development, which he did 
not like. He questioned the tricblorelethylene and 1,1,1 - trichlorelethylene 
concentrations in the staff report prepared for the Commission's meeting in 
Newport, Page 3 of Attachment 5. He advocated a solvent recycling program to 
eliminate TCE concentrations in the water. He said he had researched nitrate 
and nitrite pollution in the encyclopedia. Nitrogen/nitrate was used for either 
explosives or fertilizer and that small children who were poisoned from 
nitrite/nitrate pollution were probably being affected by carbon monoxide 
poisoning because their noses were closer to the ground. He did not think that 
sewers would solve the problem. He did not think that the nitrate problem would 
be solved by sewers, and felt that solvent recycling was best to solve the 
problem. 

16. Bob Bledsoe, 11800 S.W. Walnut, Tigard, stated he was an environmental 
technician with the City of Portland's Bureau of Environmental Services in its 
industrial waste section. He stated that he was very familiar with the Clean 
Water Act, and had worked for the last 14 months in the financial services 
section of the Bureau. He was on the Tigard Water District Board. He had his 
BA degree in math from Portland State University and has taken many engineering 
courses. So although he was a Washington County resident, he was at the hearing 
out of a sense of fairness and good judgment. He stated that he believed the 
management of the City of Portland's Environmental Services Bureau was lying to 
the public, and that building sewers was a loss leader. The City was simply 
interested in annexation. They were hopeful that the EQC would mandate sewers. 
City officials had stated several times that they did not want to be the lead 
agency, that EQC should be, and they were organizing carefully to keep a low 
profile on the issue. He felt the City's objectives were to annex those areas 
and build a larger system which would lead to larger glory for the Environmental 
Services Bureau. 

He did not think that the City was interested in protecting drinking water, only 
in promoting their own glory, and that they were hiding behind the Environmental 
Quality Commission and the sewer consortium. He stated that the drinking water 
in the area all comes from the City of Portland with two small exceptions-- the 
Gilbert and Richland Water Districts, and they could simply switch to Bull Run 
water. The central decision in the equation was drilling wells for the City of 
Portland's emergency supply. 

Upon research, the City of Portland had found that the upper aquifer and lower 
aquifer were not connected. He urged the Commission to research that report. 
There were two deep aquifers he said, both the Troutdale and Parkrose aquifer, 
and if the Parkrose aquifer is contaminated, they should simply drill deeper. 
wells. 



The wells being tested for pollutants were too shallow. He thought it was 
unreasonable to expect sewers be built and did not accept the notion that 
cleaning up the environment should be done at all costs. He summarized that 
water quality was generally maintained for drinking water, for diluting 
effluents, for recreational purposes, and for wildlife. The last two, 
recreation and wildlife, did not apply to underground supplies, and in this 
case, the Parkrose aquifer should be allowed to be polluted in order to dilute 
and carry the waste water from the cesspools to the Columbia Slough. He felt it 
was too much energy to have to build sewers and to pump the waste water. 

He said the Parkrose aquifer, which carries waste water, discharges to the 
Columbia Slough which also receives the City of Portland's combined sewer 
overflows anyway. No one monitors the Slough and there is not much concern 
about water quality there. He advocated construction of a separate interceptor 
to collect the combined sewer overflow along the Slough would be a better idea. 
He felt that the law was passed, giving the Commission extraordinary power 
through one-sided and untruthful presentations. He urged the Commission either 
to table the issue and take it up with the Legislature, or to find no threat. 
He said if sewers were necessary, they should be built along the roads where 
commercial development will occur, and residential areas should be left out. In 
closing, he recommends postponing the decision because there is no crisis. 

17. Herb Brown. 1546 N.E. 124 "Columbia Ridge•, is the Chairman of United Citizens 
in Action. He stated that 1984 was clearly the year of "big brother.• He said 
Mid-County residents were faced with possibly two threats, one from drinking 
water, another from the erosion of their voting rights. He wondered which was 
truly worse for the health of County citizens. He suggested that if sewering 
was really necessary, a Countywide sewering agency or even the Metropolitan 
Service District should be used as the mechanism. He was disturbed that sewers 
could be ordered without a vote of the people. He said that United Citizens 
were not against sewers someday, but the problems were that: there was no 
threat to drinking water; government should have solved the problem a long time 
ago; and this area is in the urban growth boundary for the region and yet they 
(the citizens) are losing their urban services which were guaranteed in the home 
rule charter. He felt that the entire issue was tied to annexation. He 
concluded by saying cesspools and septic tanks were not the source of the 
problem, political bullshit was. 

18. Lepnard Walther. 13606 S.E. Knight, is connected to the Johnson Creek sewer and 
in the Gilbert Water District. He felt that everyone should use Bull Run water 
and that well water should only be used for irrigation, that areas should be 
sewered as they are annexed because the bonding authority of an existing city is 
needed to pay for sewers. He is very familiar with. sewers because his family 
had been assessed $600 for sewers for their home at 33rd Avenue in 1920. 



19. Steyen R. Schell, Portland, spoke as a private citizen and has participated for 
the last 15 years in local government problem-solving and environmental issues. 
He said what was happening in the area was the local governments were using the 
Clean Water Act, land use planning regulations, and local comprehensive plans to 
solve one of the largest economic development and environmental problems in the 
state, He then referenced the four findings the Commission had before them to 
make. With regards to soils, he stated that clearly the area was very, very 
rapidly draining soil. On drinking water, he said the Parkrose Water District 
was using wells which were less than 200 feet deep. He said that there may be 
layers of rock between the deep and shallow aquifer, but the water in the 
shallow aquifer is available for use and being used for drinking water now. He 
said cesspools and septic tanks were in use and felt Dr. Schade 1 s report was 
excellent in summarizing the health problems related with that. He said that he 
wanted to point out that the plan put together for the EQC was workable and that 
sewage treatment was the solution. He summarized some of the controversies 
surrounding this issue over the years and commended the sewer consortium for 
their excellent work, cooperation, and success. He said that the EQC held a gun 
to the consortium's head and could ruin their good efforts by not taking their 
recommendation. 

He said with regard to the schedule, 20 years seems like a long time and he 
would advocate sewering more than 25 percent of the area in 20 years. He 
thought the available dollars clearly were inadequate and there needed to be 
changes in the Bancroft bonding law to allow for hookup financing. And that 
they needed to continue to levy the development asilessment fund. He closed by 
urging the Commission, from a public point of view and from the point of view of 
the statutes, to find a threat to drinking water and move ahead. Chairman 
Petersen questioned him about the possibility of drilling deeper for water 
supplies, Schell responded by saying that the pollution levels are unacceptable 
and continuing to pollute is unacceptable. Dr. Schade said that not all the 
studies which could prove a trend were available and that the trend analysis is 
probably there but the data is inadequate. But the data was adequate to make 
the 50 percent of drinking water standard finding, which was required. 

20. Dr. Harold Oserud, Oregon Health Sciences Center, stated that the priorities in 
water quality should be to drink the most clean source available, which he 
quoted from the National Guidelines for Drinking Water from the U.S. EPA. He 
reminded the Commission that only 2/10 of 1 percent of the water on the earth is 
fresh, and even Bull Run water itself is not totally safe, because of its 
proximity to Mt. Hood, He said that the city had invested money and wants to 
use a deeper aquifer for drinking water, and it was still unclear whether or not 
the deeper aquifer would eventually be polluted by the pollution in the shallow 
aquifer. After the deep aquifer was pumped down, it may draw the pollution from 
the shallow aquifer to the deeper one. He said that was the function of the 
recharge rate in a deeper aquifer, which was not known at this time. He said it 
was unfair that this one area gets to put their sewage down in the ground on top 
of a public water supply, where other areas of the state had been forced to 
build sewage treatment plants. He recounted his own experience in the Eugene 
area in the mid-1950s, and the difficulty of getting that area adequately 
sewered when Mid-Mulnomah County was not. He commented that the water 
underneath the ground in the area was a public resource. He reminded the 
Commission that no methods exist to remove some of the pollutants in drinking 
water without distillation. 



He closed by responding to an earlier comment that the pollutants which were 
going down into the ground would be going to the Columbia Boulevard Sewage 
Treatment Plant, which was not true because of the City's pretreatment program. 

21. John \{Q!dorf wanted to hook up to Bull Run water. He said that the financing 
method for sewers is unfair. It may be legal, but it is not just. He said his 
property is taxed at a rate too high now, and if sewers add to the value, you 
still can't sell the property. He asked if the Commission was willing to pick 
up the difference between where each property was appraised and what he could 
sell it for. He questioned why individuals have to pay for sewers when it will 
benefit everyone. He stated that sewers should be required for commercial and 
industrial properties only. He questioned the amount of money which had been . 
spent lobbying the Legislature for this bill and who had paid that expense. He 
felt that acquiring sewers would ruin his neighborhood. It would turn those 
neighborhoods into rental neighborhoods. And it would lead to higher property 
taxes. He did not believe that the water was polluted and advocated people who 
did think it is, should use bottled water. 

22. Mary Elise Ethenscooe. 3904 N.E. 134, said she needed to use chemicals in her 
cesspool to keep it cleared and she had been working on a local improvement 
district in Argay Terrace. She said she had sewage running across her yard. 
She has seen people gathering petitions, who had sewage running across their 
yard, who could not use their appliances, who had to plan their baths; and the 
subsoil drainage was even worse in winter. She read a letter from a neighbor 
who had three teenagers and a great deal of problems in managing their waste 
water. She urged sewers to be built. 

23. Jean Hood. 2134 S.E. 174th, questioned the role of the Commission and the 
Department, which Chail"lllan Petersen explained. She said that Mildred Schwab, a 
City Commissioner for the City of Portland, had commented once that her neighbor 
did not have sewers, and wondered where she lived and why the Department is 
focusing on sewage in Mid Multnomah County, when so much of the pollution comes 
from the City of Portland. She went through the various water districts and the 
fact that almost all of them use Bull Run water. 

Water Pistrict 

Gilbert 
Hazelwood 
Scott 
Clackamas River 
Parkrose 
(nitrate 7 ppm) 
Pal Valley 
Richmond 
(400'well S. of 
Agay Terrace; 
no nitrate) 
Rockwood 

Percent of Water 
From Bull Run 

14 
100 
100 
100 
100 

100 
100 

most all 



She referenced a 1975 letter she had from Senator Hatfield who said the federal 
government would pay for sewering the area, and that the City of Portland wanted 
sewers in the area because they had taken over the Meadowland Dairy and they 
wanted sewers in the area to get out of the dairy. She said that Portland had 
taken the federal dollars for the sewers and the local area was blackmailed. 
The City of Portland and the City of Gresham want the dollars for sewers to 
balance their budgets. She then referenced a Wall Street Journal article on 
annexation which discussed the interesting technique the City of Portland was 
using for annexation. She felt that Portland just wanted to gobble-up land. 
She stated that the City was much more concerned about the quality of drinking 
water than the quality of police protection for Mid-County residents. The city 
just wanted to leverage the services to gain additional land. She advocated 
letting people pay for sewers as they can. She felt the seepage charge was 
unfair. She wondered: if the water was so bad why did the Governor advocate 
the repeal of the unitary tax, and wanted industry to locate in the area? 

24. Bonnie Luce. 3441 S.E. 174th, said that she was a fifth generation Oregonian. 
She advocates sewers on the pay-as-you-go basis and said she did not like the 
seepage fee concept because of her age. She would not live to see the benefit 
from it. She said there was too much rush to address this problem. She said 
East County had been just fine for many years and now everyone rushed out there. 
She stated that their well had been located between two cesspools, and the water 
had been perfectly pure until the casing broke and they had to stop using it. 
This hearing was a boondoggle. She wondered why there was no interest for 
people when they paid a seepage fee. She wondered when sewers would be 
available and where the remainder of 75 percent of the seepage fee was going. 

25. Arthur Stephenson. 12507 N.E. Halsey, was a minister for 38 years. He talked 
about living in the Tacoma Prairie water table and commented on the differences 
between the soils there and soils in Mid-Multnomah County. He said East 
Multnomah County had a slower moving water table, which allowed greater 
potential for pollution. He wanted everyone to get the facts. He wanted to 
take all the water wells out of East Multnomah County and use Bull Run water. 

He did not want to create slums in the County and felt that it would be very 
difficult to sell houses having huge sewer bills. He advocated that people in 
East County wanted to decide on their own fate, and he wanted the East County 
residents to vote on the facts without having biased information from sources 
like the Boundary Commission. He is concerned that too many decisions affecting 
East County were made in downtown Portland and that the people in East County 
wanted the facts in order to decide. 

26. Bill Emi2. 1940 N.E. 129th Pl, Portland, Oregon, believes that sewers should 
have been installed in East Multnomah County 20 years ago when the problems were 
first present and the cost was cheaper. Mr. Emig stated that he has contacted 
200 neighbors about annexation to Portland and that 80 percent have accepted the 
idea of sewers, even with the cost. No one wants to pay the $5,000 - $10,000 
assessment for sewers but it is a necessity. He further stated that East 
Multnomah County is a poor relative to Washington and Clackamas Counties and 
that East Multnomah County has stagnated--sewers would improve the area economy 
and would improve the drinking water quality. He recommended that the EQC take 
positive action on an areawide sewer system for East Multnomah County. 



27. Beyerly Moffatt, 3418 N.E. 129 Ave., Portland, Oregon, served on the Blue Ribbon 
Multnomah County Citizens Advisory Committee for Sewers and on the Budget 
Committee for the Central County Service District. She has served as 
Chairperson for the Save Our Basements Committee since 1981. Ms. Moffatt urged 
the EQC to take immediate action on the threat to groundwater. She stated that 
East Multnomah County residents dump 14 million gallons of sewage daily into the 
aquifer, and she could not conceive of any area being allowed to do this--East 
Multnomah County is the largest unsewered area in the United States. Ms. 
Moffatt mentioned that the DEQ and EQC is strict on air and noise pollution but 
that groundwater contamination takes the backseat--•out of sight out of mind". 
She stated that sewers will not be any cheaper in the future and that the 
Multnomah County Sewer Consortium has saved the area $14 million by securing 
grants. Further, Portland and Gresham have better financial capability (than 
the unincorporated areas) and can sell bonds for a lower interest rate. Ms. 
Moffatt concluded by requesting that the EQC declare a "Threat to Drinking 
Water". 

Commissioner Denecke asked what the cost would be to the average resident. She 
responded by saying that costs for sewers in her neighborhood had increased from 
$1,800 to $3,800 in 2 years but that cost estimates would be difficult to get 
until the sewers are designed. 

28. Dr. Charles P. Schade, Multnomah County Health Officer, 420 S.W. Stark St., 
Portland, Oregon, 97204, gave testimony pertinent to groundwater contamination 
in East Multnomah County. 

Dr. Schade first addressed the question of trends. He stated that, based on an 
analysis of 10 years of data, there appears to be a positive increasing trend in 
nitrate-nitrogen contamination. However, seasonal variations in data limit its 
usefulness for trend analysis. Another limiting factor is that groundwater data 
has only been systematically collected for the past 1 1/2 years. He concluded 
that, because of the limitations of the data set, a mathematically sound (linear 
regression) trend could not be established. He also attempted to determine a 
trend in nitrate-nitrogen by looking at wells in surrounding areas. This was 
based on the assumption that contaminated wells would, prior to contamination, 
have nitrate-nitrogen levels similar to nearby but unpolluted wells. Again, 
there was some evidence of a trend but he could not prove that the 10 ppm 
nitrate-nitrogen level (EPA drinking water standard) would be reached. 

Dr. Schade then addressed the question of nitrate-nitrogen concentrations. He 
stated that nitrate-nitrogen levels exceeded 50 percent of the standard and that 
is a significant contamination level of nitrate-nitrogen. He is convinced that 
the groundwater does have high levels of health-threatening human and industrial 
waste contamination. 

During a question and answer period, Dr. Schade stated that the 10 ppm standard 
for nitrate-nitrogen was very defensible and was based on considerable empirical 
evidence. In response to questions regarding the statutory criteria to 
determine a threat to drinking water, Dr. Schade concurred that: (1) the 
groundwater aquifer is used for drinking water, (2) 50 percent or more of the 
sewage flow is discharged to cesspools, and (3) that the sewage has agents which 
contaminate groundwater. 



29. Emil Berg. 2218 S.E. Cypress Ave., Portland, Oregon, has served as a member of 
the City of Portland's Environmental Services Advisory Committee, a group that 
has studied how the city could extend sewerage services. He stated that the 
Committee felt that: (1) it was most reasonable to extend interceptor sewers 
into unsewered areas before local improvement districts (LIDS) were formed, thus 
facilitating creation of voluntary LIDS; (2) rates of connection should take 
into account individual financial circumstances, therefore, residential 
connections should be able to be deferred in cases of aged and low income 
persons; (3) the statutory authority for the deferral of tax assessments for the 
aged should be expanded to include low income persons; and (4) the interest cost 
of deferral should be minimized so the burden of deferred cost is not greater 
than the estate value of the property when sold. 

30. Douglas Hartman. 2605 S.E. 118 Ave., Portland, Oregon, 97266, has served as 
chairman of the Powellhurst Neighborhood Association. He stated that the 
Association's predominant questions were: when will sewers be provided and at 
what cost? Representatives of the city of Portland had addressed the 
Association and provided the answers--although never as specific as he would 
like--but the Association recognized that the overall health and vitality of the 
neighborhood depended on sewers. Postponement of sewers would only increase 
their cost. However, he recommended that a thorough analysis be conducted to 
discuss costs and other details. 

31. Mike Burton, 6937 N. Fisk, Portland, Oregon, serves as Chairman of the North 
Portland Citizens Committee and is an unopposed candidate for the House of 
Representatives, District 17. Mr. Burton testified that issues affecting the 
unsewered areas also affect his North Portland neighborhood, where the City of 
Portland's treatment plant is located. He expressed concern about the cost 
impact on all residents, both inside and outside the city, explaining that one 
benefit of fuller utilization of the plant will be reduced cost burden to city 
residents. 

He raised three issues for the EQC's consideration: (1) the establishment of a 
clear and strong statement that sewers are needed to protect the environment; 
(2) a statement of economic benefit, recognizing that industrial development in 
the northern tier of the mid-county opens up residential development in the 
southern tier; and (3) the most equitable means to finance sewerage services, 
both within and outside his area, since city residents have been paying for the 
infrastructure for many years. 

32. Frances Hyson. 16507 S.E. Mill St., Portland, Oregon, explained her confusion 
over the interest rates which would be applied to individual tax assessments: 
Were they 6%, 12% or 18%? A combination of 6% and 12%? She stated that people 
do not explain the real costs, noting that although project costs were reported 
in Gresham, the City was not informing people of the cost to replumb their 
homes. She asked why it was not revealed that tax assessment deferral will 
eliminate the value of the property inherited by their children, stating that 
people cannot afford that. 

Mrs. Hyson resented that the governmental representatives were the first ones to 
testify and that the residents were limited to 3-5 minutes. She stated, none of 
the politicians stay to listen to the people. If they (politicians) have other 
meetings to attend, they should take their choice. We have to stay here until 
all hours of the night. 



She asked why there are still drinking wells in the area if there is a pollution 
concern; she stated her shallow well was not contaminated according to lab tests 
which she's had done for 7 years. She understood that the State has to check 
every well every day, not to order wells closed. She asked how many wells have 
been checked and for how many years. 

She opposed an areawide seepage fee that would pay for improvements in areas 
other than where the paying residents lived. 

33. Alyan Barnetzke. 2322 S.E. 139 Ave., Portland, Oregon, testified that he lives 
in an area over a gravel bed which should produce pure water, but due to his 
age, he would not live to see an improvement. He was concerned that he might 
pay the seepage fee for years before any benefit is received, since it might be 
20 years before sewers are installed. He suggested that it was cheaper to buy 
Bull Run water and indicated that they must prove his water is bad. 

34. John Lang. City of Portland, Bureau of Environmental Services, 1120 S.W. Fifth 
Ave., Portland, Oregon, 97204. An unidentified resident from· the audience asked 
whether a tax assessment deferral was due on sale. John Lang responded that the 
assessment is due when the property title changes hands. The deferral is a 
mechanism where certain age and income bracket people can petition the state to 
pay their assessments, repayable to the state at about an 18 percent interest 
rate. 

35. Ed Benedict. 3055 S.E. 118 Ave., Portland, Oregon, 97266, representing Oregon 
Fair Share, stated that recently he had sewage seep into his basement and that 
the installation cost for a new cesspool was $2,000. He said that last year he 
investigated the possibility of a petition for annexation and found that 
merchants wished to annex because the number one problem is sewage. He believes 
that the County Health Department and the EQC have "the welfare of the people at 
heart". He further stated the need for a meaningful construction finance 
program. He is concerned that sewers will create financial crisis for families 
and the Oregon Fair Share calls upon the state legislature and congress to 
provide necessary revenues to protect people on limited income. 

36. Pat Holqomb. 1020 N.E. 131 Pl, Portland, Oregon, represented the East Multnomah 
County Chapter of Oregon Fair Share. She stated that hookups must be optional or 
by a grant. She asked the EQC to: (1) be optional on sewer hookups, (2) provide 
grants to households (if they would lose their homes because of sewers); and (3) 
give elderly and low income residents the opportunity to extend payments over 
many years. 

37. Robert Miller. an Oregon Fair Share member, addressed project costs. He stated 
that the EQC must require that workable financial solutions be available to 
residents before cesspools are banned. Cost estimates for sewers today are 
about $8,000 but will increase during the 20 years of sewer project development. 
The costs particularly burden young people starting out and the elderly. He 
urged that the EQC make available Bancroft funding or other low cost financing 
for costs such as service laterals and replumbing homes. 



38. Karen Luckhaupt. 1025 S.E. 175 Pl, Portland, Oregon, 97233, a member of East 
County Oregon Fair Share, opposed the seepage fee in the sewerage plan because 
it: (1) may be abused by any and all governments that collect it; (2) may 
benefit some but is collected elsewhere, insuring only a 25 percent return of 
benefit to households; and (3) imposes a double payment, because some residents 
will pay for a treatment facility for others, while maintaining their own 
system. Also, they would pay later to hookup their system after paying the 
seepage fee. 

Commlssioner Petersen urged Oregon Fair Share to discuss the statute regarding 
seepage fees with the members of the Oregon Legislature. 

39. Dr. William Morton, 3181 S.W. Sam Jackson Rd., Portland, Oregon, who specializes 
in health problems related to environmental factors, expressed his opinion that 
historically people have recurringly encountered disease problems in conjunction 
with changes in urban concentrations, densities, and economic development. He 
is concerned about the increasing nitrate levels in the groundwater. His own 
research indicates that increased blood pressure levels and associated health 
problems may be linked to nitrate levels. In urban areas, there is also the 
risk that nonbiodegradable chemicals and possible carcinogens will enter the 
groundwater. These nonbiodegradables would primarily originate from industrial 
waste disposal; by and large, they would not be the degreasers used in cesspools 
but there might be a combination of these discharged. 

40. Helen Nickum referred to a theory that government originated in the early 
Tigris-Euphrates River Valley over an issue of water rights and stated that 
there was no point in having government if water is not fit to drink, She urged 
the EQC to take early, immediate steps to solve the groundwater problem, no 
matter what the cost. 

41. George Muir emphasized that although the EQC is concerned about pollution, the 
use of seepage fees elsewhere will be affected by the EQC 1 s decision here. 
State Senator Glen Otto is recommending use of a seepage fee for an area of 
groundwater concern near Albany. 

42. Howard Willits stated that he is in favor of sewers--they are modern and are 
needed when so many people are involved. Sewers are relatively trouble free; 
they are expensive but it is cheaper in the long run than illnesses or public 
health problems. He stated that sewers are good investments by creating jobs 
and adding to property values, and that sewers should be installed as soon as 
possible. 

43. Greg Frank. 3210 S.W. Stocksdall Drive, Portland, Oregon, served on the 
Multnomah County Citizens Advisory Committee for Sewers from 1982-83. He stated 
that in committee work, the citizens found sewers necessary to stop degradation 
of groundwater. He requested that the EQC decide sewers be installed as quickly 
as possible, 

44. Ken Bunker. 1825 N.E. 125, Portland, Oregon, 97320, is generally opposed to 
sewers. He is concerned about the method of financing sewers and is opposed to 
the seepage fee concept. 



45. Warren McPeohmar favors annexation. He does not want to see the area blighted. 
He worked on annexation with the City of Gresham to get sewers and is 
disappointed with delays. He feels sewers would enhance: property, economic 
development, and livability. 

46. Pat Brown presented cost estimates for sewer hook-ups and Bancroft financing. 
Pat is concerned about added expense to the elderly who may choose to defer 
payment for sewers until sale of their property, which may not leave enough 
funds for old-age care. She is opposed to the seepage fee concept. Ms. Brown 
believes that proof of a threat to drinking water (4th condition) rests with the 
Commission. 

She believes that the most economical solution would be to take the following 
actions: 1) install charcoal filters to remove solvents and other impurities 
from groundwater; 2) stop immediate growth and industrial expansion; 3) stop 
agricultural use of lands; 4) control industrial use of chemicals; and 5) either 
treat the water or close down the wells. 

She also raised these questions: (1) How was volume of 14 mgd of raw waste 
derived? (2) Where and when was sewage tested? (3) What would be the effect on 
property value if a threat to drinking water is declared in the affected area? 

47. John Herceg. 7321 S.E. 48 Ave., Portland, Oregon, 97206, stated that Errol 
Heights experiences 70% failure rate. for cesspools. He also stated that new 
cesspools cost between $1,400 and $2,000. He believes that sewers are the best 
solution for Errol Heights area. 

49. Elsie Chido. S.E. 194, Portland, Oregon, believes the decision to sewer the 
affected area has already been made, and this hearing is a formality. She 
stated that residents have paid for sewers, which only benefitted developers and 
schools. She believes it is more economical to use Bull Run water than to sewer 
the affected area. She does not want fluoride added to drinking water. 

50. Michael Dwyre. 4330 N.E. Maywood Pl., Portland, Oregon, 97220, is opposed to 
areawide installation of sewers because it encourages population growth and 
other negative aspects associated with such growth. Mr. Dwyre prefers that 
sewers be installed to correct only localized problem areas. Mr. Dwyre believes 
that Parkrose will discontinue use of wells and rely on Bull Run water, so the 
first criteria of a "threat to drinking water" is not applicable. 

51. Joseph L. Miller Jr .. M.D .. 52815 E. Marmot Rd., Sandy, Oregon, 97055. Dr. 
Miller's main concern is the Bull Run water supply and the logging activities in 
the watershed. He feels that the City of Portland is developing a wellfield in 
east county to avoid building a filtration plant to reduce turbidity in the Bull 
Run supply. He recommends that Little Sandy River be developed as an alternate 
source for water supply rather than the groundwater. He also recommends that a 
consultant be hired to study the groundwater situation in east county because a 
Corps of Engineers' Report suggests that the deep wells developed by Portland 
could draw contaminated water from the upper aquifer to the deeper aquifer. 



51. Bonnie McKnight. 1617 N.E. 140, Portland, Oregon, believes this hearing is 
premature because the source of problem has not been identified, and the statute 
allows the problem to be defined without standards. She believes that the 
installation of sewers would place a severe economic burden on elderly people 
and low income families, and upset a stable community, She claims a CH2M/Hill 
report states that sewers in Mid-County are not affordable. 

52. John Scalise, 2208 N.E. 142 Ave., Portland, Oregon, objects to the seepage fee 
concept and to the construction of sewers because it disrupts roads. Besides, 
the installed sewers would invite rats. He claims that 30-40 years ago, the 
County sanctioned the use of cesspools for waste disposal because of rapidly 
draining soils. He believes that groundwater quality is not contaminated, 
otherwise purveyors would not distribute it to the public. He believes the cost 
of sewers is too high and does not want to be annexed to Portland. He believes 
that subsoils should be used for waste disposal, and either a reliable surface 
water supply should be found or deeper wells should be drilled and properly 
cased, 

53. Jackson pouthit, 10321 S.E. Center, Portland, Oregon, 97266, is opposed to 
annexation and believes that a declaration of a threat to drinking water is a 
promotion to have citizens pay for commercial development. He does not believe 
a groundwater quality problem exists and opposes construction of sewers. He 
believes that safe potable water can be developed from the deeper aquifer. 

54. Phil Carrell, 13014 N.E. Morris Ct., Portland, Oregon, believes that sewers in 
the affected area would benefit public health over the long term and improve 
property values. He recommends that more methods be found to finance 
construction of sewers to spread the costs, 

55. Ludmilla Pitkin. 16373 S.E. Morrison St., Portland, Oregon, is opposed to 
annexation to City of Portland. Ms. Pitkin raised questions on source of 
monitoring and analyses of groundwater. 

56. Ralph Holmes, 11505 N.E. Glisan, Portland, Oregon, objects to the seepage fee 
concept {prepayment for sewers without the benefit of being sewered for many 
years). 

57, Elowise Baily. 24138 S.E. Oak, Troutdale, Oregon, 97060, believes that the 
whole issue of a "threat to drinking water• should be postponed until a study is 
done to show conclusively that groundwater is polluted. 

58. Patsy M, Pfeifer, 17 N.E. 172, Gresham, Oregon, 97230, agrees that problems 
need to be addressed but is disturbed with the methods and means to sewer east 
county. She believes that the "Threat to Drinking Water• Law is sneaky because 
it requires only 3 out of 4 criteria be met to have an area declared a threat. 
She asked the EQC to be particular in designating the affected areas (better 
define the boundaries), and to base their evaluation on facts and not on 
possibilities. She suggests maximum flexibility in financing methods where 
projects are needed. She opposes annexation as a method to solve sewerage 
problems. 



59. Jim Worthington. 3232 S.E. 153, Portland, Oregon, is opposed to the political 
makeup of the consortium and favors the formation of a unified sewerage agency 
like in Washington County. He believes the City of Portland is interested in 
only annexing selected property. He favors more economical waste control 
methods such as those used in Europe. He opposes sewering the affected area as 
proposed by Multnomah County Sewer Committee. 

60. Perry Buck, 4653 N.E. 102 Ave., Portland, Oregon, 97220, is opposed to 
annexation to City of Portland. He favors sewers and a separate city. He is 
concerned about the non-voting nature of the "Threat to Drinking Water• statute. 
He asked the EQC to consider the wishes and interests of the people before 
making a final decision. 

61. Ron O, Weaver. 2639 N.E. 137, Portland, Oregon, 97230, favors the sewerage 
proposal for the affected area because it would begin to restore groundwater 
quality, He believes clean water supplies are diminishing. 

62. Robert Luce. 3441 S.E. 174, Portland, Oregon, 97236, delivered a petition with 
about 130 signatures. He does not believe a threat to groundwater exists, and 
if one did, people should use Bull Run water. He believes that the proposed 
plan is promoted by special interest groups who have affected property. He 
asked the EQC to not declare an area-wide solution to benefit only a few people. 

63. John F, Vogl, 16410 s.E. Stephens Ct., Portland, OR, objects to the seepage fee 
concept because he does not trust accountability of the funds. He suggests that 
communities should use Bull Run water if groundwater is contaminated. He is not 
against sewers but urged the EQC not to be badgered into making an unjust 
decision that would favor only a few. 
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Proposal to Declare a Threat to Drinking Water in Mid-Multnomah County 
Pursuant to ORS 454, Sections 275 - 310 

INDEX OF THE HEARING RECORD 

B. EXHIBITS ENTERED INTO THE RECORD AT THE AUGUST 30, 1984, EQC HEARING 

1. Trudy A. Jones, written testimony 

2. Allan F. and Ardyce L. Johnson, written testimony 

3. James Petersen, Chairman, Environmental Quality Commission, written statement 
and attachments. 

a. EQC Agenda items & Minutes Related to On-Site Sewage Disposal in 
East Multnomah County 

1. Agenda Item No. L, March 22, 1974 
Public Hearing on Adqption of Permanent Rules Pertaining to Standards 
for Subsurface Sewage and Nonwater Carried Waste pisposal. 

2. Minutes, EQC Meeting, March 22, 1984 

3. Agenda Item I, October 15, 1976 
Consideration of Adoption of Proposed Amendments to Oregon Adminis
tratiye Rules Chapter 340. piyision 7. Section 71. 72. 73. and 74 . 
.E.ertaining to Subsurface and Alternatiye Systems of Sewage Disposal. 

4. Minutes, EQC Meeting, October 15, 1976 

5. Agenda Item No, Q, February 24, 1978 
Multnomah County Groundwater Aquifer - Status Report. 

6. Minutes EQC Meeting, February 24, 1978 

7, Agenda Item E, August 25, 1978 
Multnomah County Groundwater Protection Plan. 

8. Minutes, EQC Meeting, August 25, 1978 

9, Agenda item K, April 18, 1980 
Request for Approval of Mµltnomah County Groundwater Protection Plan. 

10. Minutes, EQC Meeting, April 18, 1980 

11. Agenda Item No. G, March 13, 1981 
Adoption qf Proposed Rules Governing On-Site Sewage Disposal. 
OAR 340-71-100 to 71-600, to Replace Rules Goyerning Subsurface and 
Alternatiye Sewage Dispqsal. OAR 340-71-005 to 71-045. 340-72-005 to 
72-030. 340-74-004 to 74-0255, and 340-75-010 to 75-060. 



12. Minutes, EQC Meeting, March 13, 1981 

13. Agenda Item No. P, August 28, 1981 
Request From Multnomah County for a Six (6) Honth Delay in 
Implementing the Proyisions of OAR 340-71-335(2)(al. Cesspool 
Prohibitions. 

14. Minutes, EQC Meeting, August 28, 1981 

15. Agenda Item No. K 
Sewpge Disposal in East Multnomah County; Status Report and Proposed 
Action Regarding On-Site Systems. 

16. Minutes, EQC Meeting, March 5, 1982 

17. Agenda Item No. M, April 16, 1982 
Public Hearing on Question of Extending Date on ProhibitJon gf 
Cesspools to Serye New Construction, OAR 340-71-335. 

18. Minutes, EQC Meeting, April 16, 1982 

19. Special Agenda Item, June 29, 1984 
Proposal for EQC to Declare a Threat to Drinking Water in a 
Specifically Defined Area in Mid-Multnomah County Pursuant to the 
Provisions of ORS 454-275 etc. 

20. Minutes, EQC Meeting, June 29, 1984 

21. Special EQC Telephone Meeting, July 10, 1984 

22. Minutes, EQC Meeting, July 10, 1984 

3. b. Threat to drinking water reports, Sewer facility plans and resolutions 
submitted by the members of the East County Sanitary Sewer Consortium 

1. Proyiding Sewer Seryice to Mid-Multngmah Cgunty: Framework Plan. 
June 1984. 

2. Threat to Prinking Water Findings, June 1984 

3. Central County Seryice Pistrict Master Plan Update, Kramer, Chin & 
Mayo, Inc., Consulting Engineers, July 1983. 

4. The EconomJqs and Finances of Sewers. Central County Seryice 
District. ECO Northwest, July 1983. 

5. Final Report, Sewerage Facilities Financing Plan. Central County 
Seryice District, CH2M Hill, December, 1981. 

6. Sewer Facilities Financing Plan Cqst Update, Central County Service 
District. CH2M Hill, May 1984. 



City of Gresham Sewerage System Master Plan. Brown and Caldwell, 
Consulting Engineers, December 1980. 

Sewage System Facility Plan for the I-205 Corridor and the Johnson 
Creek Basin. June 1984. 

3. c. Memo to the Environmental Quality Commission, Subject, Newspaper Articles 
from The Gresham Outlook and The Oregonian Concerning Public Hearings to be 
Held August 30 and September 11, 1984, Pertaining Co Polluted Underground 
Water and the Possible Need for Sewers in Mid-Multnomah County. 

4. Statement of Henry Kane, Attorney, On Behalf of Citizens United in Action 

5. Bob Bledsoe, written testimony 

a.•Geology of the Portland Well Field", w. H. Hoffstetter, Oregon Geology, 
Volume 46, No. 6, June 1984 

6. H. Havercamp, written testimony 

7. Emil R. Berg, City of Portland Bureau of Environmental Services, Citizens 
Advisory Committee, written testimony 

8. Elouise M. Bailey, written testimony 

9. Wm. E. Morton, M.D., written testimony 

10. Douglas Hartman, Powell Hurst/Gilbert Neighborhood Association, written 
testimony 

11. Joseph L. Miller Jr,, M.D., written testimony 

a. "Portland-Vancouver Metropolitan Area Water Resources Study - Water Supply 
Regional Water Supply Plan•, U.S. Army Engineers District, Portland, 1979 
(page 1 8, 1 08 , 1 09) 

b. •Management of Forest Resources in the Bull Run Division•, Portland City 
Club Bulletin for Friday, August 17, 1973, pages 61, 62 

c. Little Sandy Fact Sheets, December 5, 1980, January 16, 1980, and 
February 1, 1980 

d. Letter from Ron Humphrey, Zigzag Ranger District, Mt. Hood National Forest, 
to Dr. Joseph L. Miller, Jr., January 29, 1980, 

e. Letter from Donald C, Gipe, U.S. Environmental Protection Agency to Joseph 
L. Miller, Jr., March 28, 1980 

f. Letter from John Vlastelicia, U.S. Environmental Protection Agency to 
Robert Hyle, City of Portland, Bureau of· Water Works, March 10, 1978 

g. Letter from Robert Hyle, City of Portland, Bureau of Water Works, to John 
Vlastelicia, U.S. Environmental Protection Agency, Sepotember 13, 1978 



h. Letter from Robert F. Willis, P.E., City of Portland, to Joseph L. Miller, 
Jr., M.D., May 12, 1983 

i. Letter from Joseph L. Miller, Jr., M.D., to Robert F. Willis, P.E., City 
of Portland, June 1, 1983 

j. Letter from Robert F. Willis, P.E., City of Portland, to Joseph L. Miller, 
Jr., M.D., June 15, 1983 

k. "Portland Water Bureau Water Supply Development Program", Stevens 
Thompson & Runyan, Inc., Introduction 

1. Letter from Carl E. Green, to Dr. Warren Westgarth, Chairman Bull Run 
Advisory Committee 

12. John J. Scalise, written testimony 

13. 126 signed statements against declaring A Threat to Drinking Water and 
proposing that Bull Run Water be furnished to solve the problem 
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:rear perlod for hookup,,' .C..t least doin1~ lt tl1at ':tu.:.-, ;;o ·;esr:)o'Jl2 ._·o 

out folks could hoolc up to t~1e line, or if tl1e:.' ·,:n11t0U ';Q ·~·)Ul1j ' - _;;),( 

that 
Up immediately. The fol:<s #.¥ u:0 e ,,eluo.::t2.;-lt '~ .)U],] t-':...i tile! O.c;i-.e 

but in 20 years we ~till be tr>.::~iinc; ouP li.) 1ne:'l ·)-' ;.;·,e:\ :rt ' .. : .. :~ c·u~(.! #ft 

inflation is going. 

Please lets get into the 20th Centtn•:;, :f.er, u::; c:v.-Ie:,s ;;01:! :.t:o :·:,2:; 

as they reasonably can he installec!, Thl::; Ls the laI';:e~t u:1!3eWec·:td 

area in the U.S. 

Thank you, 

we don 1 t waut to lJ8 the .la:oc:e::. t slu:~ area. 

EXHIBIT 

FILED WI'I'H THE OREGON ENVIRONMENTAL 
QUALITY COMMISSION, August 30, 1984 
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3717 N,E, 126th Ave, 
Portland, Oregon 97230 
August JO, 1984 

Evironrnental Quality Commission 

To whom it may concern: 

We strongly desire to have sewers in the Parkrose 
area because we are concerned about: 

-the quality of Parkrose water 
-the longterm status of our cesspools 
-the maintance of property valuces in 
Parkrose 

-the increased cost of construction if 
delayed, 

Please support this project and help it to become a 
reality as soon as possible, 

Thank you, 

EXHIBIT 

~7~ 
A~o~ 
Ardyce L. Johnson 

FILED WITH THE OREGON ENVIRONMENTAL 
QUALITY COMMISSION, August 30, 1984 
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EQC Agenda Items & Minutes 
Pertaining to On-Site Sewage Disposal 

Related to East Multnomah County 

1. Agenda Item No. L, March 22, 1974 
Public Hearing on Adoption of Permanent Rules Pertaining to Standards 
for Subsurface Sewage and Nonwater Carried waste Disposal. 

2. Minutes, EQC Meeting, March 22, 1974 

3. Agenda Item I, June 15, 1976 
Consideration of Adoetion of Proposed Amendments to Oregon Administrative 
Rules Chapter 340, Division 7, Section 71, 72, 73, and 74, Pertaining 
to Subsurface and Alternative systems of Sewage Disposal. 

4. Minutes, EQC Meeting, June 15, 1976 

5. Agenda Item No. Q, February 24, 1978 
Multnomah County Groundwater Aquifer - State Report. 

6. Minutes, EQC Meeting, February 24, 1978 

7. Agenda Item E, August 25, 1978 
Multnomah County Groundwater Protection Plan. 

8. Minutes, EQC Meeting, August 25, 1978 

9. Agenda Item K, April 18, 1980 
Request of Approval of Multnomah County Groundwater Protection Plan. 

10. Minutes, EQC Meeting, April 18, 1980 

11. Agenda Item No. G, March 13, 1981 
Adoption of Proposed Rules Governing On-Site Sewage Disposal, 
OAR 340-71-100 to 71-600, to Replace Rules Governing Subsurface 
and Alternative Sewage Dis~osal, OAR 340-71-005 to 71-045, 340-72-005 
to 72-o3o, 340-74-004 to 7 -025, and 34o-75-o1o to 75-060. 

12. Minutes, EQC Meeting, March 13, 1981 

13. Agenda Item No. P, August 28, 1981 
Request From Multnomah County for a Six (6) Month Delay in Implementing 
the Provisions of OAR 340-71 335(2) (a), Cesspool Prohibitions. 

14. Minutes, EQC Meeting, August 28, 1981 

15. Agenda Item No. K, March 5, 1982 
Sewage Disposal in East Multnomah County: Status Report and Proposed 
Action Regarding On-Site systems. 

16. Minutes, EQC Meeting, March 5, 1982 

17. Agenda Item No. M, April 16, 1982 
Public Hearing on Question of Extending Date on Prohibition of 
Cesspools to Serve New Construction, OAR 340-71-335. 

18. Minutes, EQC Meeting, April 16, 1982 

19. Special Agenda Item, June 29, 1984 
Proposal for EQC to Declare a Threat to Drinking Water in a 
Specifically Defined Area in Mid-Multnomah County Pursuant to the 
Provisions of ORS 454,275 etc. 

20. Minutes, EQC Meeting, June 29, 1984 

21. Special EQC Telephone Meeting, July 10, 1984 

22. Minutes, EQC Meeting, July 10, 1984 

NJM:t 
WT252 
August 29, 198~ 



Environmental Quality Commission 
Mailing Address: BOX 1760, PORTLAND, OR 97207 

VICTOR ATIYEH 
GOVERNOR 

522 SOUTHWEST 5th AVENUE, PORTLAND, OR 97204 PHONE (503) 229-5696 

DE0-46 

MEMORANDUM 

To: Environmental Quality Commission 

From: Water Quality Division 

Subject: Newspaper Articles from Gresham Outlook and The Oregonian 
Concerning Public Hearings to be Held August 30 and 
September 11, 1984, Pertaining to Polluted Underground Water 
and the Possible Need for Sewers in Mid-Multnomah County 

Gresham Outlook 

July 7, 1984) 
(News Item) 

July 11 , 1984 
(News Item) 

July 28, 1984 
(News Item) 

August 8, 1984 
(Paid Public Notice) 

August 11 , 1984 
(Paid Public Notice) 

August 15, 1984 
(Paid Public Notice) 

"Group Plans to Fight County Seepage Fee" 

"State Wants Hearings on Groundwater Threat" 

•state Sets Hearing Date for Groundwater Pollution" 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On •.• "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Mul tnomah County" 
(Affidavit of Publication to be Submitted by Newspaper) 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On ••• "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Mul tnomah County" 
(Affidavit of Publication to be Submitted by Newspaper) 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On ••. "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Mul tnomah County" 
(Affidavit of Publication to be Submitted by Newspaper) 
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Newspaper Articles from Gresham Outlook and The Oregonian 
Page 2 

August 22, 1984 
(Paid Public Notice) 

August 29, 1984 
(Paid Public Notice) 

The Oregonian 

July 3, 1984 
(News Item) 

July 11, 1984 
(News Item) 

July 12, 1984 
(News Item) 

July. 22, 1984 
(News Item) 

July 24, 1984 
(News Item) 

Ju.ly 25, 1984 
(News Item) 

August 7, 1984 
(News Item) 

August 8, 1984 
(Paid Public Notice) 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On ••• "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Mul tnomah County" 
(Affidavit of Publication to be Submitted by Newspaper) 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On ••• "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Mul tnomah County" 
(Affidavit of Publication to be Submitted by Newspaper) 

"Residents Question Need for Sewers" 

"State Board OKs Water Hearings" 

"Consultants Hired to Brief Public on Sewer Plan" 

"City Line is also a Battle Line -
Johnson Creek Area Target of Annexation" 

"Gresham to Discuss Sewage Plans• 

•study Predicts Growth in Sewer Services" 

"EQC Hearing on Sewers Scheduled" 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On ••. "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Mul tnomah County• 
(Affidavit of Publication Received) 



Newspaper Articles from Gresham Outlook and The Oregonian 
Page 3 

August 11 , 1984 
(Paid Public Notice) 

August 14, 1984 
(News Item) 

August 15, 1984 
(News Item) 

August 15, 1984 
(Paid Public Notice) 

August 22, 1984 
(Paid Public Notice) 

August 26 , 1984 
(Paid Public Notice) 

August 29, 1984 
(Paid Public Notice) 

August 29, 1984 
(News Item) 

TJL:l 
TL3635 
August 29, 1984 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On ••• "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Mul tnomah County• 
(Affidavit Of Publication Received) 

"Portland to Get $21 Million Grant for Sewer Project" 

•seepage Fee Plan Discussed" 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On ••• "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Multnomah County• 
(Affidavit of Publication to be Submitted by Newspaper) 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On •.. "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Mul tnomah County• 
(Affidavit of Publication to be Submitted by Newspaper) 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On ••• "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Mul tnomah County• 
(Affidavit of Publication to be Submitted by Newspaper) 

PUBLIC NOTICES 

Oregon Department of Environmental Quality 
A Chance to Comment On •.• "Polluted Underground 
Water and the Possible Need for Sewers in Mid
Mul tnomah County• 
(Affidavit of Publication to be Submitted by Newspaper) 

"llearings to Set Stage for Crucial Decision on Sewers " 

Attachments: Copy of Public Notice 
Newspaper Tear Sheets 
Affidavits of Publication 



Oregon Department of Environmental Quality 

A CHANCE TO COMMENT ON • • • 
POLLUTED UNDERGROUND WATER AND THE POSSIBLE NEED 

FOR SEWERS IN MID-MULTNOMAH COUNTY 

Date Prepared: 
Date Amended: 
Hearing Date: 

July 30, 1984 
August 7 1984 
August 36, 1984 

WHO ARE All residents, businesses and industries of mid-Multnomah County and 
AFFECTED: the cities of Portland and Gresham. 

WHAT IS Multnomah County and the cities of Portland and Gresham have forwarded 
PROPOSED: to the Environmental Quality Commission findings of polluted under

ground waters below mid-Multnomah County, which is used as a source of 
public drinking water. The local governments have also forwarded a 
sewering plan which proposes to construct all trunk sewers and install 
·Collector sewers under voluntary Local Improvement District (LID) 
procedures leading to service of 25 percent of the area in 20 years. 

WHAT ARE THE Increased nitrate levels and the presence of organic solvents in the 
HIGHLIGHTS: underground water may be determined a threat to drinking water. 

Public water systems presently rely on the underground water as 
drinking water supply. If a threat to drinking water is found, the 
Environmental Quality Commission can order existing cesspools 
(estimated at 56,000 cesspools serving a population of 130,000) to be 
replaced by a sewerage collection and treatment system. The total 
cost of sewering the affected area is estimated to be $255 million 
dollars. 

HOW TO A public hearing has been scheduled before the Environmental Quality 
COMMENT: Commission. 

HOW TO GET 
ADDITIONAL 
INFORMATION: 

Both oral and written comments will be accepted at the public hearing. 

~ 

p.m. - 5 p.m. 

6 p.m. - 10:30 p.m. 

llilll 
Thursday 

August 30, 1 984 

LOCATION 

Parkrose High School 
Cafe tori um 

11717 NE Shaver St. 
Portland, Oregon 

On September 11 1984, the hearing will be reconvened before a Hearing 
Officer designated by the Commission to receive testimony from persons 
who are unable to testify at the August 30, 1984, hearing. This 
reconvened hearing will begin at 10 a.m. in Room 1400 of the Yeon 
Building, 522 S.W. 5th Avenue, Portland, Oregon, and will continue until 
testimony is completed. 

In addition, written comments may be sent to: 

Department of Environmental Quality 
Attention: Water Quality Division 
P.O. Box 1760 
Portland, Oregon 97207 

To be included in the written record, comments must be postmarked 
by September 11 , 1984. 

To receive an informational report on this issue you may contact: 

Department of Environmental 
Public Affairs Section 
Phone: 229-5317 

Quality 

FY170 

P.O. Box 1760 
Portland, OR 97207 

8110182 

FOR FURTHER !NFORMA T/ON: 
Contact the person or division identified in the public notice by calling 229-5696 in the Portland area. To avoid 
long distance charges from other parts of the state, caU .1 900 162 78te. and ask for the Department of 
Environmental Quality. l-800·4S2-40ll 



HENRY KANE 
ATTORNEY AT LAW 

1227!5 S.W. 2NO 
P.O. BOX 518 

BEAVERTON, OREGON 9707!5 
AREA CooE 503 

TEL.EPHONE 646-0566 

STATEMENT OF HENRY KANE, ATI'ORNEY, ON BEHALF OF CITIZENS UNITED IN ACTION 

August 30, 1984, Before the Environrrental Quality o:mnission 

Jarres E. Petersen, Chainnan 
and M=rnbers 

Environrrental Quality carmission 

Dear Mr. Chairman and Corrrnission Members: 

My narre is Henry Kane and I appear before you as the attorney for "Citizens 

United in Action," an unincorporated association of residents of Multnomah 

County, Oregon with a direct interest on the issue of whether the Corrmission 

will order installation of a sanitary sewer system in rnid-Multncrnah County. 

The ssociation and its members have a personal interest in pure drinking 

water and public health, but sul:mit the following matters to the Corrrnission 

for its consideration. 

This hearing is the first proceeding under the 1983 arrendrnents to ORS 

454.275 to 454.310, relating to construction of sewage treatment works. 

The 1983 arnenclrrents purport to allow imposition of a "seepage fee" if the 

Corrmission makes a finding of a "threat to drinking water." 

The issue, therefore, is whether there is a "threat to.drinking water," 

not whether there is pollution of underground waters in isolation. 

In considering the issue, the camri.ssion is reminded that a finding of 

a "threat to drinking water" does not require a decision to install an 

expensive sanitary sewer system if a rrore econcxnical alternative exists. 

ORS 454.300(1) requires the Cormnission to determine: 

" * * * whether the proposed treatment works 
are the rrost econcxnical method to alleviate 
the conditions. * * * " 

EXHIBIT 

FILED WITH THE OREGON ENVIRONMENTAL 
QUALITY COMMISSION, August 30, 1984 
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staterrent of Henry Kane, Environmental Quality Carmission - 2 

ORS 454.300(5) provides: 

" (5) If the camiission determines that a 
threat to drinking water exists but that the 
proposed treatlrent works are not the rrost 
econanical rrethod of removing or alleviating 
the conditions, the corrmission may issue an 
order terminating the proceedings under ORS 
454.275 to 454.350, or referring the resolution 
or ordinance to the municipality to prepare 
alternative plans, specifications and 
financing rrethods." (emphasis added) 

'Ihe association sul:mits that "the rrost economical rrethod of rerroving or 

alleviating the conditions" of impure drinking water is to forbid use of 

wells for dornestic water use without removal of pollutants. 

In short, the water districts which use wells should be required to 

treat water to remove pollutants or shut down the wells. 'Ihe proposed 

order would not affect wells used exclusively for non-domestic water 

consumption purposes. 

It is sul:mitted that water treatlrent and/or use of non-well water will 

cost millions of dollars less than the proposed $255 million system. 

'Ihe Corrmission is not dealing with "deep pocket" corporations that can 

pay the cost as a small business expense. 

Instead, the proposed $255 million system would fall rrost heavily on 

thousands of persons least able to pay connection costs of $10,000 or rrore -

hareowners on fixed earning or retirement incomes. 

Assuming for the sake of argument a threat to drinking water, M..lltnomah 

County for decades issues building permits authorizing cesspocls. Now 

the hcrneowner is asked to pay for the county's error. 

I urge the Corrmission to insist that proponents of the $255 million system 

corrply with the rules of evidence and sub:nit evidence, not their ipse dixit -

"it is so because I say it is so" - to support their recorrunendations and 

"findings. 11 



Staterrent of Henry Kane, Environrrental Quality Ccmnission - 3 

ORS 454.275(5) (c) provides: 

"(5) "Ihreat to drinking water' means the 
existence in any area of any three of the 
follo.'1ing conditions: 

* * * 

"(c) ***and the sewage contains biological 
chemical, physical or radiological agents that 
can make water unfit for human consumption; * * *." 
(emphasis added) 

I have examined the documents made available to me by the Department to 

determine whether there is admissible evidence that the sewage contains 

.agents that can make the water unfit for human consumption. 

AmJng the docum:mts I received is one titled "Threat to Drinking Water Findings," 

issued by the East C.ounty Sanitary Sewer Consortium and dated June 1984. 

The closest to a "finding" is paragraph 4 of the sumnary titled: 

"4. Risk to Human Health - " 

No part of the document states that pcllutants exceed permissible limits 

and that the pollutants cane exclusively fran sewage, ~·.9:·: 

"4. Risk to Human Health - 'Ihirteen wells in or 
around the affected areas have nitrate levels 
that exceed the 5.0 mg/l (50% of maximum allo.'1able 
limit) • * * * " (emphasis added) 

It is elementary that the findings must pertain solely to the groundwater 

in the affected area that is the subject of this hearing. To the extent that 

the document relies on well findings outside the affected area, the d=ument 

is or should be inadmissible. 

The document does not state that the nitrate level now exceeds the "maximum 

allowable l:intl t. " 

The document does not state that the limit will be exceeded. It will be 

difficult for the limit to be exceeded if no additional septic tank permits 

are issued. 

Propcnents should be asked to state whether any public health agency 
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Staterrent of Henry Kane, Environrrental Quality Ccmnission - 4 

has reported any disease outbreaks in mid-Columbia County attributed to 

:illlpure drinking water fmn wells. 

Proponents also should be asked to state where we may find the rredical 

literate reporting outbreaks of nitrate/nitrite poisoning attributed to 

:illlpure well water. 

SUbject to the test:i.rrony and exhibits sul:rnitted by the deadline, I 

sul:mit that the proponents have failed to canply with the "seepage fee" law. 

If the proponents fail to rreet the statutory standard, the Comnission 

has the option of terminating this proceeding and directing the proponents 

to submit an alternative plan, .§_._g_., l:Unit well water to non-domestic use 

and requiring the water districts to treat their well water or use alternative 

sources such as Bull Run water. 

If the proponents rreet the statutory standard, then it is sul:mitted that 

the Ccmni..ssion should reject the proposed $225 million system and favor 

the rrore econanical method of Bull Run•,.1and/or treated water. 

Whatever decision is made, the decision must be supported by evidence; 

an urtsupported opinion is insufficient. 

Finally, ORS 454.280 purports to allow a public body to issue general 

obligation bonds to finance sewage treat:m=nt facilities without a vote of 

the people, regardless of a charter requiring the voters to approve a 

bond issue. The Heme Rule Charter of Multnomah County requires voter 

approval of bond issues, and it is sul::rnitted that a charter adopted pursuant 

to the Hane Rule provisions of the 
Oregon Co.nstitut~z. t.·. be r~pealed 

/ / ~ 

f??\ <!:{( 
by a mere statute. 

-/ Henry /l\an'e / , / 
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EXHIBIT 5 85 
FILED WITH THE OREGON ENVIRONMENTAL 
QUALITY COMMISSION, August 30, 1984 

My name is Bob Bledsoe. I have worked for the City of 
Portland's Bureau of Environmental Services for almost 12 years, 
and my position is Engineering Technician. For about 7 years I 
worked ~n the Industrial Waste Section, where one of the main 
concerns was the control of the pollution of our waterways. I 
am acquainted with Public Law 92-500 and the laws subsequent to 
it. I have read many articles and attended several seminars 
concerning pollution of the waterways, and the control measures 
that are being used. For the last 14 months I have workjd in 
the present Financial Services Division with the men who are 
planning and promoting the sewering of middle Multnomah County. 
Part of my job is to try to explain to concerned citizens what 
is happening, and how much the sewer will cost them 

About 20 months ago I was elected to the board of the Tigard 
Water District, and during the time since then 1 have become 
well acquainted with the issues of water supply, including the 
Llse and protection of groundwater. I graduated f ram Portland 
State University with a Bachelor of Arts in mathematics and a 
minor in physics. Since graduation I have taken several courses 
in engineering, including hydrology. I would like to point out 
that I am a resident of Washington County, and I have no 
personal interest in the topic of discussion. It is simply my 
sense of justice and fairness that compels me to speak today. 

It definitely seems to me that the management of the Bureau of 
Environmental Services of the City of Portland is lying to the 
public concerning their intentions and activity toward mandating 
sewers in middle Multnomah Couhty. I have heard them say such 
things as the following: 

Building sewers to east county is a loss-leader (in order to 
annex the area eventually). 

It's too bad we can't just annex the area like Dallas 
(Texas) does, and not have to go through all this trouble. 

When we get east county sewered, we'll have half again as 
many accounts as now. 

The EQC will mandate a program for us, then its sewers, 
sewers, sewers. 

We'll be like brer rabbit--Dh, don't throw me into that 
briar patch. 

We don't want to appear to be requiring sewers. What we are 
saying is that we expect the EQC will require a more 
stringent program than we are proposing. 



We need to organize this (presentation to EQC) very 
carefully. Once we get the threat Ito drinking water) 
established, ••• 

' Based on discussions with DEQ staff, they are going to have 
expert testimony there -- Dr. Shade and others we're 
going to be taking a lower profile role. 

I believe that their real objective i~ to annex east cou~ty and 
to build a much larger sewer system, thus giving them a larger 
organization with more glory. There was hardly ever any talk of 
any threat to drinking water until they and their cohorts 
convinced the legislature to pass a special state law aimed at 
sewering Mid-Multnomah County. If the criteria had been a local 
rise in the humidity level, then they would be deploring the 
danger of moisture in the atmosphere. They don't care about 
drinking water--what they care about is building sewers. 

While the staff of the City of Portland is working fervently to 
achieve the program of compulsory sewereing of Mid-Multnomah 
County, they want to avoid the image of doing that very thing. 
They are hiding behind the EQC and the East County Sanitary 
Sewer Consortium. This consortium is made up of four 
governments, but Portland is providing the lion's share of the 
leadership and labor and finances from their well-healed Sewage 
Disposal Fund. 

Concerning the alleged threat to drinking water, everyone knows 
that the regional source of drinking water is Portland's Bull 
Run watershed. This is the only or primary source for almost 
all of the public water districts in this region. Only two 
water districts in the concerned region use wells as their 
primary source: Gilbert and the tiny Richland. IParkrose will 
be going onto Bull Run water, since that area has now mostly 
been annexed by Portland.) Those districts that use well water 
instead of Bull Run do so to save money by avoiding Portland's 

-high rate charged on water from this regional resource. There 
is enough water in the Bull Run to supply all of the concerned 
region's needs. So the first thing I'd like to point out is 
that there is not really much dependence upon wells in the 
concerned region, and those who are now depending upon wells can 
switch to Bull Run water if they're willing to pay the extra 
cost. This is also true for those using private wells. 

Of great significance in evaluating the alleged threat to 
drinking water is the decision by the City of Portland to 
construct one of the nation's largest well fields in the 
concerned region. Portland has built 20 wells already, and has 
begun construction on the second 20 wells. Before drilling 
these wells, the Portland Water Bureau determined that the 



threat of contamination to the lower aquifers was negligible. 
W.A. Hoffstetter of the Portland Water Bureau discusses the 
geology of the region in the June, 1984 edition of Qregon 
Geology, From this study one can see that the seepage from the 
cesspools would travel through the terrace gravels to the top of 
the Parkrose Aquifer. The Parkrose Aquifer is separated from 
the Troutdale Aquifer by the Parkrose Aquitard, and the 
Troutdale Aquifer is separated from the still deeper Rose City 
Aquifer by the Rose City Aquitard. These aquitards ''are· 
composed of lenticular and i nterbedded zones o·f fine-grained, 
lacustrine deposits of consolidated sand, silt, and clay that 
act as hydraulic confining layers preventing the rapid movement 
of water between the •.• aquifers." p. 67 Or_egon (2eolog.:, 
Volume 46, Number 6 1 June 1984. 

The seepage that finds its way to the Parkrose Aquifer will be 
confined almost entirely to that aquifer, which flows along to 
the northwest and emerges to form the Columbia Slough. Some 
people have expressed fears that when suction is applied to the 
lower aquifers, the result would be to draw down the 
contaminated water through the aquitards to the lower aquifers. 
The study shows that the Parkrose Aquitard is completely severed 
by the Columbia River Sands Aquifer, and that possibly the Rose 
City Aquitard is penetrated in some places. Since the Columbia 
River Sands Aquifer is very permeable and the Parkrose Aquitard 
is relatively impermeable, a SL1ction applied to the Tr.0L1tdale 
Aquifer will result in drawing water from the Columbia River 
Sands Aquifer instead of through the Parkrose Aquitard. The 
Columbia River Sands Aquifer i~ constantly being recharged from 
the huge Columbia River above it. There is the possibility of 
the introduction of some contaminants at the interface of the 

.Parkrose Aquifer with the Columbia River Sands Aquifer, but, 
considering the recharge from the river, such contamination 
likely would be diluted by a factor of at least 100 to one by 
the time the water reached the Troutdale Aquifer. What we have 
in essence is a natural system similar to the Ranney Collectors 
used in Gladstone and St. Helens and designed in the 1930's by 
Leo Ranney of Northwestern University. These Ranney Collectors 
use the aquifer under a river to filter the water, saving 
treatment costs. So the second major point to be made is that 
if contamination is encountered in wells drawing from the 
Parkrose Aquifer, then those people or that district could 
choose to drill deeper to the Troutdale or Rose City Aquifers to 
obtain clean water, as the City of Portland has done. It should 
be noted that the wells cited in ''Threat to Drinking Water 
Findings'' by the East County Sanitary Sewer Consortium, are in 
the top of the Parkrose Aquifer and/or even above it in the 
terrace gravels. 



Considering that those who use these shallow wells have two 
other options for obtaining drinking ~ater, and that most of 
those wells are currently within the federal drinking water 
standards, and that the people served by these wells represent a 
very small percentage of the population of the region, it seems 
unreasonable to require thousands of people to spend thousands 
of dollars each in an 'urgent' multimillion dollar program to 
sewer east Multnomah County. Where is the urgency? Isn't it 
ludicrous? Before the push in the 70's to clean up the 
environment at al 1 costs, it was taught in hydrology that our 
water courses could serve four basic functions: drinking water 
and irrigation, waste removal <with natural treatment), 
recreation, and wildlife habitat. Wise management was 
considered to be the balancing of these uses. In this case the 
last two uses do not apply. Since there are two aquifers that 
can serve for drinking water, what is wrong with allowing the 
Parkrose Aquifer to continue to carry the wastewater from east 
county? Presently this is a natural gravity system, providing 
some treat~ent en route, which is proposed to be replaced by an 
expensive network of sewers that will collect all the wastewater 
to pump it to the Columbia Boulevard sewage treatment plant, 
using considerable energy that could well be put to other uses. 

It is known that this wastewater bearing aquifer flows northwest 
and emerges into the Columbia Slough, which also receives some 
surface water and the overflow of 13 of Portland's combination 
storm-sanitary sewer trunk lines. The Columbia Slough does not 
flow very much, with much of the flow being caused by the tide. 
For over 12 years the City of Portland, DEQ, and METRO have 
sampled and analyzed the water of the Columbia Slough monthly at 
several points. As far as I know, no one has considered these 
measurements in the present discussion, even though the major 
impact of sewering east county would be a partial improvement of' 
water quality in the Columbia Slough. However, if the City of 
Portland wishes to spend millions of dollars to improve the 
quality of the environment, wouldn't it be better to construct a 
second interceptor system to catch more of the raw sewage dumped 
into the Willamette River and the Columbia Slough? Wouldn't 
that be a better use of the capacity of the Columbia Boulevard 
sewage treatment plant? 

These observations may not fully answer the criteria of ORS 
454.275-310, but these are some of the observations and 
questions that should have been considered before passage of 
this law aimed at only one locality in Oregon. The lobbyists 
convinced the legislature that this one region had a problem 
which reqLtires e:.:traordinary coercion--ta: .. es and seepage fees 
without a vote of the people affected. It is obvious that the 
lobbyists presented only selected facts in a one-sided, if not 
false, presentation. The legislature needs to carefully 



reexamine thia law. Meanwhile, there is enough evidence to show 
that there la no real urgent threat to drinking water, and the 
Environmental Quality Commission should either render the 
verdict of ''no threat'', or else table the issue for further 
study until the legislature can reconsider this law. The EQC 
could make a recommendation to the legislature to amend or 
delete the law. In ORS454.275(5) (b) and (d) 1 the question the 
EQC should consider is ''which groundwater aquifer?'' The. upper 
aquifer--the Parkrose Aquifer--is subject to pollution n~t only 
from cesspools, but from agricultural chemicals and other 
surface sources of pollution. (Portland's studies show that in 
the first hour or two of a storm, the pollution concentrations 
of the storm runoff are frequently six or more times that of 
normal sewage.) The lower aquifers are more suitable for a 
long-term source of drinking water because they are protected by 
the aquitards. 

There is a precedent for the present attempt to mandate sewers 
in Mid-Multnomah County, and there are several parallels between 
that precedent and the present case. There was an area of 
predominantly farmland and residences between Columbia Slough 
and the Columbia River. This land was desired for industrial 
development by the City of Portland. Upon finding a half dozen 
or so failures in septic systems, a health hazard was declared. 
The area was annexed to Portland as the Gertz-Schmeer area and 
sewers were built throughout. The land was zoned industrial and 
development proceeded. What I would like to point out is that 
the development has not been nearly so fast-paced as those who 
planned this venture had envi~ioned. Much of the original 
character remains. Several people have not been able to sell or 
develop their land to recoup the costs of that sewer 
construction. Likewise in the present situation a rapid 
development of the area to commercial, industrial, and higher 
density uses is envisioned, which may not materialize. These 
type of uses are planned along the arterial and collector roads, 
with most of the existing single family homes on the local 
roads. lf it is determined that sewers are necessary in this 
region, they should be built primarily along the arterial and 
collector road system where they will have the greatest impact 
and also serve the properties that would potentially have the 
greatest impact on the groundwater as they are developed. 
Sewers should not be required on local roads serving existing 
single family residences, because the cost is not at all 
justified by a reasonable expectation of improvement in drinking 
water by sewering those properties. 

In conclusion, it is inappropriate to require a massive 
investment from over 100,000 people to safeguard the presently 
federally approved drinking water of a few. If their wells for 
drinking water become threatened, they have two options--dig 



deeper wells or switch to Bull Run water. Other expenditures of 
less than this magnitude would have more impact in cleaning up 
the environment. Data which could have a bearing on determining 
the progression of water quality has not been considered. Since 
there is no urgent crisis, this decision should be postponed, or 
else only a limited application should be made at this time. 



Geology of the Portland Well Field 
.by ~V .. H. Hojfst~tter, Portland IVu1er BureCJll, I 120 siv 5th A1·e .. Portland, OR 97204 

INTRODUCTION 
The Portland Well Field (Figure I) is one of the nation's 

largest ground-water Jcvclup111cn1 prognuns. his designed to pro
vide cntcrgcncy water in case so1ncthing happens to the Bulr Run 
Watershed, the current major source or water, and to meet peak 
dcn1and for water during pcricxls. of heavy usage. Water-right 
applicutions have been filed for oycr forty production we!ls with a 
combined yield of aver ! 50 million gallons ~ Twenty pro~ 
duc1ion wells have been constructed with capacities ranging from 
1,000 to 10,000 gpm (gallons per minute), producing from ftuvial
lacustrine aquifers JOO to 600 ft below ground level. The waler 
rights are being obtained by several municipal suppliers including 
the Portland Water Bureau, the Parkrose Water District, and the 
Rockwood Water Distric_t. The water will be used for both residen
tial and industrial purposes. 

+ ····~. ··;:. . -''.~.'·~:. , .... :·r_:,: 
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1 mile 

The well field is located in cast Portland along the ancestral 
Colu1nbia River flood plain between the Portland_ Airport Jnd Gluc 
Lnkc Park. The area is generally b.clow 30 ft in elevation and 
contains several sloughs and lakes. Aquifers being developed con
sist of alluviun1 with particle.sizes of fine sand to coarse gravel with 
boulders. The ages of the deposits range fron1 Miocene to Recent. 
Transmissivities range from 20,000 to over l million gpd/ft 
(gallons per day per foot). 

The water quality has proven to be good for the intended use. 
Specific conductivities are mostly from 150 to 400 µ.ohms/cm, with 
calcium, silica, sodium, magnesium, and potassium as the domi
nant ions. The ground water reportedly has a very good taste. 

Geologic and geophysical logging, combined with hydraulic 
testing, have atlowed delineation of the sedin1entary deposits. Prior 
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Figure 3. Cross sections N-S and M-M' of the Portland Well Field. Locations of cross-section lines are shown in Figure 1. The unmarked 
well on the right side ofN-S fine is well JNIZE 3/CD. 

approximately 200 ft thick (Hogenson and Foxworthy, 1965). 
However, a Portland Water Bureau pilot well (1N/2E I5BC) en
countered a thickness of approximately 300 ft. The elevation of the 
bottom of the CRSA in this wC\l is about 300 ft below MSL, which 
correlates well with the elevations of Fraser Glaciation erosional 
valleys along coastlines in other areas (Milliman and Emery, 
1968). The CRSA consists of medium sand, with occasional layers 
of silt, clay, and gravelly zones. The sand is quartzose in composi
tion, and the gravel is basalt, andesite, dacite, and quartzite. A 
carbon- 14 age for a wood sample from Portland Water Bureau well 
IN/2E !SBC, depth 200-300 ft, was 8,910±115 years (Willis, 
1979). 

Blue Lake aquifer: This coarse-grained ftuvial deposit con
tains mostly coarse gravel with some cobbles and boulders. The 
large grain sizes in the aquifer, combined with the lack of cement
ing and matrix material, provide a very high permeability, and 
several wells with yields of up to 10,000 gpm are planned. The 
thickness of the aquifer increases to the north from Blue Lake to the 
Columbia River, with a maximum recorded thickness of about 
200 ft. The Blue Lake aquifer deposits are distinguishable from 
older depesits by higher percentages of clasts from the High Cas
cades, the lack of cementation, and the absence of the thin second~ 
ary mineralization present on older clasts. An aquifer of similar 
composition to the Blue Lake aquifer is used extensively by the 
Crown Zellerbach paper mill in the Canu1s-Washougal, Wash
ington, urcu (lloffstcttcr, 19Kl). 

Purkro!'ie grnvcl 1u1uircr (PC;A): This uni! consis1s uf u 1hick 
l11ycr of t'Olll"M.:: gr11i11nl lluvinl dl'posits. The 1111il u11d1..·dic.'i 111nsi of 
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the well field area to the east of NE I 22nd A venue. In the vicinity of 
the Portland airport, the PGA has been partially to entirely eroded 
by the Pleistocene Columbia River. The PGA generally thickens 
from east to west, with the maximum thickness of 125 ft recorded at 
Portland Water Bureau well l 1(1N/2E 14DDD). The aquifer con
sists of coarse sand and gravel, with zones containing cobbles and 
boulders. A silty matrix which iS present in some areas severely 
limits the amount of water obtainable from some wells. In other 
areas, the gravels are open and yield·several thousand gallons per 
minute. The lower portion of the aquifer is commonly partially 
cemented, and the clasts are similar to those of the Pleistocene 
terrace gravels. The upper portion of the aquifer has been reworked 
locally by the Columbia River, and numerous clasts of High Cas
cade composition occur in some of the reworked gravels. 
TrOutdale Formation (Miocene-Pleistocene) 

Introduction: The Troutdale Formation in the well field con
sists of Pleistocene, Pliocene, and uppe,r Miocene fluvial-lacustrine 
deposits of partially cemented sand, sandstone, and conglomerate, 
with indurated silts and clays. The formation underlies Recent and 
upper Pleistocene deposits throughout the study area. Two major 
aquifers and two major aquitards (semiconfining units of low per
meability) have been delineated within the Troutdale Formation. 
The maximum thickness of this sequence in the well field is over 
600 ft. 

This sequence is identified as part of the Troutdale Formation 
hccuuse of the presence of hasult and quartzite gruvcls and dusts of 
vitric co1nposition, the pnrtinl cemcntHtion, and the low pcrcci1tagc 
of I lir.h ('m•l'ndc uodcsltc·dntitc dnsts. Curhon-14 d:1tcs show wdl-

6! 
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field samples from the units identified as Troutdale Formation to be 
over 40,000 years old, which is the age limit for carbon.-14 dating. 
No fossil correlations have been attc1nptcd in the well-field area, 
and there is some controversy about whether or not the sediments 
may be younger than the Troutdale Formation. This controversy 
stems from the fact tha1 the well samples appear less weathered and 
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do not have the yellowish matrix typical of Troutdale Fonnation 
outcrops. The absence of the yellowish matrix is possibly caused by 
the relative reducing environment in the wells as con1pared to the 
o:\idizing environment at outcrops. 

There is some question about the distinction between Trout
dale Form<1tion, Sandy River Mudstone, and younger deposits. 
Hodge (1938) believed thal micaccous sands found in the Ladd well 
near SE 39th Avenue and Glisan Street indicated that the sequence 
was post-Troutdale because, as he stated, "Micaceous sands are not 
found in the Troutdale Formation but are characteristic of the 
present load of the Columbia River." Trimble (1963) determined 
that the sequence in this well represented Troutdale Formation 
underlain by Sandy River Mudstone, with the micaceous sand 
belonging to the Sandy River Mudstone. Tolan and Beeson (1984) 
reported micaceous arkosic sands in what they termed the lower 
member of the Troutdale Formation. 

The findings from the well drilling possibly correlate with 
Tolan and Beeson's (l 9B4) interpretation. That is, the units that are 
identified as lhe upper Troutdale Formation contain sand of mostly 
vitric, basalt-andesite, and quartzite composition, while the lower 
Troutdale Formation contains mostly micaceous quartzose or 
arkosic sand .. Basalt and quartzite gravels were found in Portland 
Water Bureau well 1N/3E 20CB2 to a depth of over 1,000 ft below 
MSL. These findings indicate a possible maxiinum thickness of 
over 1,500 ft of Troutdale Formation in the Portland Basin. 

The gravels in the well-field samples identified as Troutdale 
Fonnation_are different from younger gravels in that they have a 
low percentage of dacite-andesite clasts of the High Cascade 
composition. 

Troutdale sandstone aquifer (TSA): This unit is a relatively 
uniform deposit of flu vial conglomerate and fluvial-lacustrine vitric 
sand and sandstone that probably extends throughout a large por
tion of the basin. The wells proposed for the TSA have yields of 
1,000 to 2,0CXJ gpm. Thickness of the TSA varies from 70 to 140 ft, 
with the lower third of the unit typically consisting of conglomerate 
and the upper two-thirds·consisting of vitric sand and sandstone. 
Roughly at the midpoint vertically in the aquifer is a thin layer of silt 
that shows distinctly in gamma-ray logs. This bed separates the 
aquifer in depositional mode; the vitric sand and sandstone layer 
above the silt represents a fluvial-\acustrine hyaloclastic deposit, 
and the lower layer consists of a fluvial conglomerate. The vitric 
beds interfinger with fine-grained material of the overlying Park
rose aquitard, and it is common for well logs to show several layers 
of vitric sand or sandstone with silt and clay interbeds in the 
aquitard. The vitric beds increase in number and thickness in the 
lower portion of the aquitard. 

The vitric beds are composed of clasts of volcanic glass and 
volcanic crystalline rock ranging in composition from basalt to 
andesite, with a minor. amount.of quartz, quartzite, and mica. The 
glass is usually relatively dense; however, a vesicular, scoriaceous 
material is occasionally present. Samples of the sand from 
boreholes typically have a 'thin, bluish- to greenish-gray coating. 
The coating is similar to that on the nonvitric basaltic clasts, and 
beds of over 50 percent vitric material have been passed over in 
geologic logging in the well field and discovered later by review of 
gamma logs. Cementing is highly variable. In some boreholes; the 
vitric material is cemented so tightly that underreaniing* n1ust be 
done to advance casing, while in another zone the sand may be so 
loose that it heaves up into the casing. The vitric clasts arc believed 
to have originated when lava !lowed into water, chilling quickly 
into glassy fragments that were transported and then deposited by 
the ancestral Columbia River and its tributaries (Trimble, 1963). 
An easily seen example of this process is present at an outcrop along 

"'Undcrrcaming is a drilling operation done when !he formucion bcc(1mes so 
cnnsolidalctl that .~kel casing cannot he driven through it, A special drilling 
hit 1hn1 drills un ovcrsi1.e hole is used, thereby allowing !hi:.ca.~ing 10 he 
moved tartht·r down lhc hole . 
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Jn1crstatc 1-84 west of the town of Hon<l River, where a !urge 
volume of lava flowed into the Co!unlhia River, fo.nning a pala
gonitic tu ff th;1t w;is later pnrtially eroded hy the Culun1hia River 
(Waters, 1973). 

The lava that forincd the vitric sand in the well field is probahly 
of early High Cuscmk: and Boriug Lava origin; analysis of sa111plcs 
of the vitric sand show thal the chc1nical con1position is sir11ih1r to 
tlwt of the Boring Lav:1s (lkcson, pcrsnn;d conununii.:atinn, 1983). 

The conglo111cn11c zone of the TSA is con1poscJ or basalt and 
quartzite gravel, with varying amounts of sand. So inc ccn1cnting is 
usually visible on the gravel particles, and the san1c thin, bluish- to 
greenish-gray coating that occurs on the vitric sand is also present 
on lhc gravel clasts. 

Although the sand is mostly we!\ sorted and at least partially 
rounded, both the sorting and rounding vary from one well to 
another. This is believed to have been caused by variable distances 
to local volcanic vents contributing material to the sand. This 
finding is generally in agreement with the conclusions made on the 
origin of the vitric sand by Trimble (1963). 

A wood .~ample from the TSA was dated by the carbon-14 
method at over 40,000 years B.P. 

Parkrose and Kosc City nquitards: These units ;.ire co1n
posed of lenticular ;.ind interbcdded zones of fine-grained, lacus
trine deposits of consolidyted sand, silt, and clay lh<lt act as 
hydraulic confining l<lycrs preventing the rapid movement of water"' 
between the Troutdale ancrRose City aquifers. 

The Parkrose aquitard, which ranges in thickness from about 
70 to 150 ft, underlies most of the we!! field. Consolidation tests 
were run on samples from the Parkrose aquitard for the Interstate 
I-205 bridge foundation (CH 2 M-Hill, 1979). These tests show that 
this unit had been previously loaded by at least an additional 700 ft 
of overburden. The thickness of the ancestral overburden indicates 
that the Parkrose aquitard was deposited prior to the time the 
Troutdale Formation reached its maximum thickness in the Port
land Basin. The Troutdale Formation is considered to have filled 
the Portland Sp.sin to a present elevation of approximately 700 ft. 

The other nlajor confining layer is the Rose City aquitard, 
which separates the Troutdale sand.stone aquifer and the Rose City 
aquifer with an average of about 75 ft of con<;o\idated silt, sand, and 
clay. · 

Rose City aquifer: This unit consists of discontinuous lenses 
of sand, grave!, silt, and clay. ?ump tests have shown the unit to be 
continuous throughout the study area, but each well shows a diffcr
enl sequence of materials. Wc!l yields for the Rose City aquifer 
range frorn 2,()(X) to 3,000 gnin. 

The unit is several hundred feet thick .. and the well samples 
generally become finer grained with depth. Various mi.,tures of 
gravel and sand usually dominate the upper 100 ft of the aquifer, 
while thick layers of sand with occasional silt and clay beds pre
dominate in the lower portion of the aquifer. This deeper, finer 
grained portion of the aquifer is referred to as the lower Rose City 
aquifer. 

Most of the sand in the Ro~e City aquifer is greenish-gray to 
gray and quartzose, with a minor an1ount of mica .. Vitric sand is 
foumJ in several wells co1nplcted in the Rose City aquifer, but it 
generally occurs in separate layers rather than being dispersed 
within tbe quartzosc sand. Two wells {9 I N/3E \ 9DAC and 16 
I N/2E 24CAC) have Jogs showing a large amount of vitric sand in 
the Rose City aquifer. Both wells arc in the southern portion of the 
well field, and the presence of more Vitric sand in the Rose City 
aquifer in this location could indicate a nested fill. The distinct 
difference between the two sands indicates that two separate 
sou.recs were providing the s:.ind, and the lack of quartzose sand in 
the Troutdale sandstone aquifer in<licatcs that the source for the 
quart1.osc sand niay huvc hcco1nc unavailable or was high!y·dilutcd 
hy vitri<.: s;imJ during the tin1c of dcposition or the Truutdall! sand
.~1011c ;1quil~·r. 

The gravel in the Rose City aquifer is sin1ilar to other gravels 
in the Tn1u1<.J;.i!c Fonnation. It consists a\11\(lSI entirely 11f basalt and 
4u;irt1.itc diisls. Sonic cc1nenting is usually evident on the gravel 
l'\;1sts. and the thin, bluish- to greenish-gray cnating is visihle. /\ 
n1inor ;1111ount of pyrite has been found in san1plr.:-s fron1 the deeper 
portions of the aqt1ifcr, The ccrncnting is app:.irc!llly less tight 1han 
in the Troutdale sandstone aquifer, and the 1.nncs that arc predo111i-
11an1ly sand h;ivc l'ausct..I prohkn1s for the drillers bccau . ..;c of s~1nd 
heaving.up into the well cu.sing when the hy<lraulic hca<l is redw.:ctl 
during drilling. The quartzose sand is subroundcd to rounded und 
very well sorted. The sorting is better and 111orc consistent than that 
of the vitric s:ind. 

CONCLUSIONS 
The drilling of over 40 we!ls in the East Portland area has 

provided new data on the geology of the Portland Basin and has 
allowed the definition of several niajor units. Further work defining 
the ages and characteristics of the Troutdale Formation, the Sandy 
River Mudstone, and younger units in light or these new findings· 
will enhance our understanding of the geology of the Portland area. 
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Facts your geology professor never ta1ight you 
In "The Geologic Column" (Geoti1nes, August 1982), 

Robert L. Bates quotes a report by Edwards and Anderson of 
a recent industrial-minerals Congress: "Unobtainium trioxide 
is a 'derivative of the ore n1inera! bewi!dcrite, an accessory 
mineral in many enigmatite bodies. It is a by-product of 
enig1natite 1nining in central Erewhon, and front the new <lecp
scu nlining venture in the republic of Atlan!is. It is, withal, a 
con1pound of rare provena1H.:c.'" ! I 
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to the construction or the well field, a geologic study of the north· 
east Portland area was completed by Robert Willis ;ind Diane 
Partch for the Portland Water Bureau exploratory well study 
(Willis, 1977). Results of this study inJicatc<l thal the best potential 
for production wells existed along the ancestral flood plain of the 
Columbia River. Eleven pilot wells wen: drilled and test-pumped 
by the Portland Waler Bureau. Detailed cross sections and a geo
logic study were made by this writer and included in the Portland 
Water Bureau's pilot well study (Willis, 1979). The cross sections 
and geology contained in this report include results of more recent 
well-drilling and test-pumping programs. 

WELL-FIELD GEOLOGY 
Older bedrock units in the east Portland area -consist of 

Miocene Columbia River Basalt Group flows and Eocene Skamania 
Volcunics (Figure 2). The Skamania Volcanics crop out on Lady 
Island to the east of the well field. Although Columbia River b11salt 
has been interpreted to underlie the well field at depth, drilling has 
reached a depth of over l, 100 ft below mean sea level (MSL) in the 
well field without encountering any of the !lows. The basalt prob
ably underlies the area at a greater depth, unless it is not present due 
to erosion or initial exclusion from this area. During the deposition 
of the basalt, a topographic high of Skamania Volcanics which may 
have existed in the north part of the well·fie!d area could have 
caused the flood basalts to !low around it to the south. By the end of 
Columbia River basalt deposition in the Portland area (about 14 
million years ago), the topography of the east Portland area prob
ably consisted of a small range of Skamania Volcanics to the north 
surrounded by a plain of Columbia River basalt. Because of the lack 
of deep drilting in the Portland Basin, the actual contact between the 
Skamania Volcanics and the Columbia River basalt has not been 
located. The contact could be as far north as the Columbia River or 
slightly farther to the south. The Ladd well (circa 1885, located 
several miles to the west of the well field) encountered a unit at 
l, 100 ft below rv1SL that was originally logged as solid granite. 
This unit has been interpreted subsequently to be Columbia River 
basalt and is the basis for Trimble's (1963) cross section of the 
PQrtland Basin. 

During or after the deposition of the Columbia River basalt, a 
basin was formed in the ,Portland area. The bas'in is structural in 
origin but could have been locally deepened by· erosion along the 
contact between the basalt and the Jess competent Skamania Vol
canics. The depth of the basin is unknown but is at least l, 100 ft, 
based on the Ladd well located near SE 39th and Glisan (Hodge, 
1938) and on the Portland Water Bureau exploratory well near NE 
185th and Marine Drive. 

The Portland Basin was filled by fluvial-lacustrine deposits 
and local lava flows during the Miocene and Pliocene. These 
deposits, in order of deposition, arc the Sandy River Mudstone, the 
Troutdale Formation, and !he Boring Lavas. The sedimentary 
deposition filled the basin to an elevation of about 700 ft, based on 
erosional remnants including Mount Tabor, Rocky Butte, and 
Powell Butte (Allen, 1975). 

Erosional forces took control once again in the late Pliocene or 
early Pleistocene. Much of the Troutdale Formation deposits was 
removed to an elev<.ition of roughly 100 to 200 ft above present sea 
level (rv1undortf, 1959). Erosion and deposition alternated in the 
basin as the base level rose and fell during the Pleistocene. 

Boring Lava eruptions continued into the Pleistocene, produc· 
ing numerous volcanic vents and lava flows in the eastern portion of 
the Portland Basin (Allen, 1975). The !nva flows also contributed 
hyaloc!astic material that formed the numerous vitric sand beds in 
the well field. The Boring Lava flows resisted later erosion and 
contributed !o the fonnation of the buttes and hills in the eastern 
portion or the basin. Borin!;( inlru!iiOn.'i arc llS!iociatcd with thcsc 
huftcs in cast Portland. Beeson and Nelson (1979) sugge:-.Le<l that 
gl'tilht•r111al co11vc1.·t1l>U within the Tn!ulda!e 1:or111<1ti1111 :in111nd 

these vents caused solution and precipitation of silica in the Trout
dale Formation, making the vent areas more resistant to erosion. 

The n1os1 recent episode of erosion and deposition is .illus· 
tratcd by logs of several wells located near the cast end of the 
Portland Airport. These wells encountered a Fraser Glaciation 
river valley tha1 had been eroded to 300 ft below MSL approx· 
in1atcly 15 ,000 years ago and then had been filled with sand as the 
sea level rose during the Holocene. 

Alluvium .• Recent to upper Pleistocene 

Boring lava Pleistocene to Pliocene 

Troutdale Formation. Pleistocene to Miocene 

Sandy River Mud stone Pliocene to Miocene 

Columbia River Basalt Grp. Miocene 

Skr1mania. Volcanics • , . , Eocene 

Figure 2. Major geologic units found in the Portland ~Veil 

Field "and vicinity. Several of these units are subdivided in the text. 

The present river geography is similar to that found by the 
Lewis and Clark expedition and other early explorers. The main 
channel of the river is controlled to some extent by bed rock in the 
area to the east of NE 185th A venue. Resistant beds of the Trout
dale Formation and coarse gravel and boulders of the Blue Lake 
aquifer force the main channel of the river to the northwest near 
Blue Lake Park. The river is entrenched between outcrops of the 
Skamania Volcanics nea~ Washougal, Washington. In the study 
area, the Columbia River is presently an aggrading stream, and 
tidal fluctuations are 1neasurable in the river adjacent to the well 
field. 

Cross sections and outcrops in the well-field area (Figure 3) 
indicate a general southwest dip to the older units. It should be 
noted, however, that part of the apparent structural deformation on 
the cross sections may be due to normal fluvial processes such as 
nesting of fills. Outcrops of the Troutdale Formation which occur 
from Blue Lake to NE 185th Avenue show only poorly developed, 
wide.spaced jointing without displacement. The jointing is prob
ably from stress release and is not of the magnitude that would 
indicate faulting in this locality. 

GEOLOGIC UNITS 

Introduction 
The following geologic units were delineated in the well field 

on the basis of lithology, geophysical logging, and hydraulic test
ing. Gan1n1a-ray logs were especially useful for differentiating 
units (Figure 4) and for correlating between wells. 

Recent and upper Pleistocene alluvium 
Younger alluvium: This unit is represented by (I) flood-plain 

deposits, (2) a late Pleistocene river valley that was backfilled 
during\1,he Holocene, and (3) a deposit of coarse-grained fluvial 
deposits located to the north and easl of Blue Lake. 

Recent flood-plain deposits: These deposits consist ofuncon
so!idatcd layers of silt, clayey silt, and sand. The thickness of these 
deposits is variable, but the unit generally thickens to the north f ram 
Sandy Boulevard to the Columbia River. The maximum recorded 
thickness is 70 ft at well lN/3E 19BAC. The lower portion of the 
flood-plain deposits is probably related to the Columbia River sands 
group as described by Willis (1979). 

Colunthia River sunds aquifer (CH.SA): This unit that fills a 
P!eistnccnc Co!urnhia River valley is cornposcd of late Plt:istoccne 
and ! loloct:!ll' :-.and, The aquifer was previously cun.~idcrcd to he 

Ol{F(;ON c;1-;01.ouv. vo1.11,r..11-; .i6, NU,l\lllFH 6, ,lllNI<: 11>R4 



EXHIBIT (o 
FILED WITH THE OREGON ENVIRONMENTAL 
QUALITY COMMISSION, August 30, 1984 

State of Oregon 
Environmental Quality Department 
$22 s .w. 5th 
Portland Oregon 

H. Havercamp 
6900 lf.E • Al rerta 
Portland Oregon '7218 
August 30, 19e4 

Subject: Fact Sheet in opposition to the ~oroed construction of sewers in the Columbia 
Ridge Area located betueen Burnside and the Columbia River and the Willamete River East 
to Troutdale. 

The Department of Environmental Quality does not have a valid case 'tor eorcing the people 
living in Columbia Ridge to pay more than 10,.000 dollars each for the installation of 
sellers for the following reasons: 

l. The Department of Environmental Qqalit,. (DEQ) and other testing agencies have been 
testing wells and seepage water in the Columbia Slough Area fM' lllOrB than ten years. 
None of these teat for nitrates has exceetleGI the U .s. Environmental Protection Agencies 
U.S. Standard of 10 partsfinillion. Further, tests for drycleaning sol?ents {Tetrachloreethe 
soaps, degreasers reveals no presence of these substances or when found were in extremely 
smal]. amounts. 

2. The test wells are located in areas that could easily pick up traces of nitrates 
from agricultureal lands near by, lawn and garden fertilizers, decaying vegetationx, 
storm drain runoff as well as from sewers and cesspools. 

3. The DEQ proposes tht nitrates may be hazardous to infants children because it 
could cause ncyanosis" in very young children. Any standard medical referen~ Will 
explain th~t cyanosis is a Congenital heart deformat •.on found in SOl!IB babies at birth 
and this condition is associated with inherita'lce of this condition. 

4. The DEQ•s proposed solution to their proposed nitrate problem is to build sewer 
treatment plants that will process 14,000,000 gallons of sewage per day. Sewage will 
'e treated for 36 to 72 hours and then it will be dumped into the Columeia River thus 

polluting the Columbia River with high concentrations of nitrates and other substances. 
The current situation in the Columbia Ridge Ares is fer Superior to this quick fix 

sewer treatment process. Consider:· Columbia Ridge is located on a tremendous gravel 
bed that extends the full east/west. length of this area. (Drift along Cihlumltia Ikulevard 
and look at the deep gravel pits aU along this area) These gravel 9eds provide the same 
type of sewage treatment that is 'Deing proposed by the BEQ and it does a far better job 
of purifying the sewage 'Decause it takes many months for the sewage water to percolate 
through this tremendous gravel bed into the ground water flowing towards the ocean. 

5. The DEQ•s proposal to force citisens to pay for sewers in this area has nothing 
to do with protecting the qualify of wel~ water along the Columbia Slough. 
Their real purpose is to aasiat the LCDC to change land use policies inorder to 
industrialize the Columbia Sough Agricultural Ares.that is located between Columbia 
Boulevard and Marine Drive and from the WillnmetteRiver to Troutdale. This area 
contains the best faming la nl in the state and it is conveniently located to the 
eity of Portland~ This prime farm land has 'eeen zoned for agriculture for many years. 
Now Portland wants to increaee its bureaucratic tax base by convertil'll: this land to 
industrials uses. They are prohibited from doing so because the water table is only 
a few feet below the surface. Industrial developers are unwilling to pay the added 
cost of s011er pumping stations to pump sewage out of this low area between Columbia 
Ridge end the Columbia River. . 

6. Portland and Gresham have another reason for trying to accomplish thier annexation 
goals through this sewer swindle. For rnany years Portland has tried to annex the 
Collll!lbia Ridge Area but the people have almost always voted dmin their proposel1. 
Not they are trying to force annexation by denying the people the freedom to vote 
on this issue• 
The Department of Environment Quality should not conspire with the Cities of Portland and 
Gresham just so they can complete the destruction of prfime farm land aloni the Columbia 
~ugh and increase their bureau C?"atic tax base at great expense to the people. 

Yours truly~~/ / ./ .~.r,; 
~~/,_d&#"r 

/ , 



EXHIBIT 87 
FILED WITH THE OREGON ENVIRONMENTAL 
QUALITY COMMISSION, August 30, 1984 

CITY OF PORTLAND BUREAU OF ENVIRONMENTAL SERVICES 

CITIZENS ADVISORY COMMITTEE - PRESENTATION TO 

ENVIRONMENTAL OllALITY COMMISSION REGAROING 

MID-MULTNOMAH COUNTY FRAMEWORK PLAN FOR srnrn SERVICE 

Presented by Emil R. Berg 

My name is cmil Berg and I'm testifying on behalf of the City of 

Portland Environmental Services Citizens Advisory Colll11ittee. We met 

extensively this past Spring with personnel of the Bureau to study the 

problem of how the City could extend sewer service to the mid-County 

area. It was clear to us that this situation of a densely populated 

urban area of 130,000 people discharging 14 million gallons of raw 

sewage daily into the ground and underlying groundwater presents a 

serious problem which needs to be addressed. 

Most of our discussions concerned planning the most economic method of 

installing sewers and my comments are accordingly directed mostly to 

that question. Ne decided that it would make most sense to have a new 

City policy to finance the construction of trunk sewers in advance of 

formation of local improvement districts to connect individual 

neighborhoods and residences. It appears this may also expedite the 

formation of LIO's. Mandatory LIO's should not be imposed initially. 

Emphasis should be on education and persuasion to form voluntary LID's. 



• 

We also decided that the schedule for individual connections should take 

into account the great exoense to individual families. Thus, our 

Committee does not favor use of mandatory connections without a grace 

period except for institutions and businesses that generate large 

volumes of sewage. 

The Committee also supports the concept of a cost deferral program for 

aged and 1 ow-income property owners and 1 i kewi se supports investigation 

of developing low-interest loan programs, so long as subsidies of 

high-income persons by existing rate payers are avoided. 

Finally, we would like the Commission to be aware that throughout our 

consideration of this problem, we received assistance from the staff of 

the Portland Bureau of Environmental Services. We were extremely 

impressed by their preparation, their knowledge of the problem and their 

capability to deal with it, and with their sensitivity toward the 

concerns of residents in the affected area. 

Thank you. 



T01 Oregon Department of Environmental Quality 

EXHIBIT 
FROM1 Elouise M, Bailey 

24138 S.E, E:ak 
Troutdale, OR 97060 

GON ENVIRONMENTAL 
FILED WITH THE ORE t 30 1984 

DATE1 August JO, 1984 QUALITY COMMISSION, Augus ' 

First, I have been told that the amount of nitrate in the Bull 

Run Water Supply is very high, I don't understand, if this is 

true, what you are accomplishing? 

Second, no discussion of MUD' s as a financing, governm,llntal, "A, ~:t;;.,._ 
.J~o~WJ &in..~tt-..,;...y-•- I · 

organization has been held or examined¥' I am very much against 

the policies and government of Gresham. They do not have the public's 

interest in mind and I cite the example of the intersection of 

242nd and Stark (SE) as an example of the lack of interest in the 

public and the safety of citizens, They have taken on a tiewage 

plant with a Portius (spelling?) system which was a mistake, 

I feel that the entire condemnation of east county in the manner it 
} 

is occuringJis happening before the sewage plants are capable.of (! 

() ' • ,..,. U2..... ----l~~r;;; -· I . • G ~ ~ 
handlina the effulence va_.,,Ld<' IA-.._,._'-'-' ~ 

~-,.,~,, 
I feel that the cost of sewers to the householders, and the cost 

of hookups, is~9utlandish in comparison to the costs we bore in 
. ""' ILU....J v~. 

the 196o•s/' The increase is approxximately 700% from what I can 

see. This is the area that must be addressed before I could 

'' countenance the step the DEQ proposes because I do not fee 1. th~l~ s c 
r,. c.J ?'-'-"~ tYt.v o::µ. fl}~ 

the heal th threat has been sufficiently exposed ,?D J"!J ~ 
~~ y;/I. ) 
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DEQ Hearing, Parkrose H.S., Aug. 30, 1984 

Need for Sewers In Mid-Multn0111ah County 

by WM. E. Morton, MD 
3181 SW Sam Jackson Rd. 
Portland, Ore. 97201 

I am a physician specializing in public health and preventive medicine, 

certified by the American Board of Preventive Medicine, with 34 years of exper-

ience with health problems due to environmental factors. I have personally 

conducted research on the epidemiology of cardiovascular diseases in relation 

to ground water contamination by human and animal wastes. I am a professor of 

environmental medicine at the Oregon Health Sciences University, but the opinions 

I express are my own and do not represent an official position by the university. 

Throughout human history our ability to live in cities and large metro-

politan areas has depended on our abilities to provide safe drinking water and 

to dispose safely of our own wastes. Before we understood how microorganisms 

and toxic chemicals could cause disease when allowed to contaminate drinking 

water, there were regular massive cycles of contamination-caused disease in 

urban populations whose waste disposal systems had been allowed to become 

inappropriate and over-taxed by increasing population density. Now that we under-

stand such relationships, there is no need to undergo such cycles of contamina-

tion-related diseases because we can foresee the need for waste disposal improve-

ments and prevent such diseases by installation of adequate sewage disposal 

systems. 

I am particularly concerned about the evidence of increasing nitrate levels 

in ground water in this region. This is evidence of human waste accumulation 

in ground water. My own research has shown evidence of increased high blood 

pressure risk among persons who consume water with excessive nitrate contamina-

tion. Increased blood pressure levels in turn increase the risks of heart 

attacks, strokes, kidney infection, and kidney failure. If household wastes in 

Mid-Multnomah County are carried away by sewers, the ground-water nitrate levels 

EXHIBIT ~-()--'-~~-
FILED WITH THE OREGON ENVIRONMENTAL 
QUALITY COMMISSION, August 30, 1984 



' I 
I Page Two 

DEQ Hearing August 30, 1984 

will fall, and that problem will disappear. 

As economic development continues and more industries locate in this 

region, there is increasing risk of ground-water contamination by chemicals 

which are not biodegradeable. Some of these chemicals increase the risk of 

cancer or birth defects in persons who consume such contaminated water. 

Although we have no evidence that such has happened to date, it would be wise 

to avoid that possibility by installing sewers. 

An indirect health effect of sewer construction relates to the positive 

effect of the presence of sewers on the possibilities for regional economic 

development. It has been documented that economic deterioration in a community 

will cause both immediate and delayed increases in death rates in that com-

munity. Thus, the widespread provision of adequate sewer services in Mid-

Multnomah County would be expected to encourage economic development there, 

and would have a nonspecific favorable effect on a wide variety of health 

problems in addition to those deriving directly from water contamination. 
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EXHIBIT 10 5 10 
FILED WITH THE OREGON ENVIRONMENTAL 
QUALITY COMMISSION, August 30, 1984 

POWELLHURST/GILBERT NEIGHBORHOOD ASSOCIATION 

Environmental Quality Commission 

Dear Commission Members: 

Douglas Hartman 
2605 S.E. 118th 
Portland Ore. 97266 

During my tenure as chairman of the Powellhurst/Gilbert 
Neighborhood Association the subject of sewers in our area was 
frequently discussed. Those conversations revolved primarily around 
two issues: When will we have to have sewers? and How much will they 
cost? Understandably both questions are hard to answer. As a group 
we have invited such individuals as Burke Raymond, and 
representatives of the City of Portland to our meetings and asked for 
answers to these questions. The responses to these questions have 
never been answered as specifically as most people would like. 

From my perspective several things have become apparent as we have 
talked with experts in finance and sewers. 

* For the future health, development, and overall vitality of our 
area, the eventual development of sewers is a reality. 

* The cost to individuals, of sewer development is a primary 
concern. 

* Postponement of sewers will most likely increase the eventual 
cost. 

My recommendation would be for an analysis and planning effort 
sufficient enough to provide a timeline for sewer development and 
identification of costs and revenues such that residents of the area 
will better understand the situation. 

Due to the economic demography in our particular neighborhood, I 
would emphasize that creative and flexible options for financing must 
be provided. 

Let's get the job started and finished before it cost us more! 

s:rycerely yours; 

1(;f~lt~ 
Douglas Hartman 
Past Chairman 

' / - -{ ________ _ 
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Testimony of Joseph L, Miller Jr,, M.D. (retired Portland physician) 
52815 E, Marmot Rd, Sandy, Or,, 97055 (668-4497) 

I appreciate the studies you have done; your concern for the public 

health safety of the water nearly one-third of Oregon's population will be 

drinking, and the informational material your office gave me this morning. 

I also appreciate this opportunity to be heard, 

For thirteen years I have been seeking information concerning 

~ 
~'4_ 

~ 
~{';; 
C>,!f/1 

~· 
Increasingly, my efforts have been focusing, along ~ 

. ~ 
Portland's water supply, 

with others in the Bull Run Interest Group, in trying to disseminate 

pertinent information that the public has not been told; so as to make it 

possible as well as interesting, for citizens to participate meaningfully 

in planning for our water supply. 

In the case of the present dilemma of threatened water pollution 

and consequent call for sewers, there has been a serious lack of public 

information, and consequently, of meaningful participation in planning, 

I think, if the public were told, now, of the following facts and 

expert opinions, and of an alternative solution, the urgency of installing 

sewers might be lessened, 

(1) The City of Portland could make it's Bull Run supply more 

~71'7 

pure, more reliable, and probably less expensive than groifciwater, A back-up, 

separate source, is available in the Bull Run area; namely, the Little Sandy 

sub-watershed of Bull Run, 

(2) The key is protection of the paths the water takes from where 

it starts, in the clouds, as distilled, very pure water; to the pipes. 

Water from a protected watershed is not subject to the seepage of pollutants 
. ... .. 

mentioned in your informational material, Expensive pumping and filt"'1'tion 

may not be necessary, 

(J) The Little Sandy produces about one-fifth as much water as the 

presently used part of Bull Run does, It could have the same degree of 
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protection as the rest of Bull Run has. If separate conduits were laid, 

along a coUllse designed to resist volcanic flows in the Sandy River canyon, 

that precaution, plus the high ridge separating it from the presently used 

part of Bull Run, could make it a separate, reliable,, back-up water source. 

(4) Even though Oregon law gives ~ Little Sandy water rights to 

Portland, and the Oregon Water Policy Review Board says-the highest and best 

use of Little Sandy water would be exclusively by the City of Portland, no 

in-depth studies have ever been done of the feasibility of Portland developing 

this as a future water source. 

(5) r.J The City of Portland is developing groudwater sources in the 

area under consideration at this hearing, which is likely to become polluted. 

Portland is doing this in order to escape having to filter Bull Run water. 

The reason Bull Run water would have to be filtered is because of increased 

turbidity caused by logging. If the logging were controlled as it was 

under the 1904 Trespass Act - i.e., only protective logging allowed -

the turbidity would be reduced, and perhaps filtration avoided. Then 

there would be no need for the deep wells, 

(6) There is danger that Portland's deep wells may cause contamination 

of other wells in the area, 

(7) The only report by an outside consultant that Portland has, 

concerning the water quality that is expected to be obtained from it's 
w /lS 

deep wells was in 1974, by Stevens, Thompson and Runyan, and they did not 
A 

recommend groundwater sources, 

(8) Carl Green, for 13 years Oregon State Sanitary Engineer, suggested, 

in 1979, while still a member of the Bull Run Advisory Committee, (quote) 

",,,Before committing millions of dollars for development of a ground
water supply in an area in which sanitary sewage, industrial wastes, 
and surface >1ater rim-off has been disposed of by means of discharge 
into underlying ground and sand formations over a period of seventy
five or more years, careful and thorough analysis of a senarate 
alternative-auxiliary supply from the Little Sandy River should be 
undertaken. I am not convinced that an object~~unbiased, thorough 
study yet has been made,,, 11 
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- - - - - - - - - - - -
I think trying to purify ground water under mid-Multnomah 

County will be like pouring water down a rat hole, It will be 

wasting money, and the water still will not be reliable for 

purity, What the area needs is a reliably pure, and at the same 

time inexpensive, water source, If the Bull Run gets it's Trespass 

Act protection restored, and has it's boundary enlarged (which can 

feasibly be done) so as to include all of the protectable Little 

Sandy watershed, it will have an excellent source and a reliable 

back-up. 

In summary, a crash program for sewering mid-Multnomah County, at 

a cost of $255 million should not be undertaken, at least not until; 
studied 

(a) Competent outside, independent, consultants have~the reliability, 

from a public health standpoint, as well as the costs of expected 

water treatment, of using groundwater in this area as a future source 

of drinking water; and 

(b) In-depth studies have been done, by competent, independent 

consultants, of the feasibility of the Little Sandy being developed 

as a safe, reliable, protected water source for the Portland area; and 

(c) Citizens who are going to be drinking water in this area, and 

who might have to pay for it (and perhaps for sewers), have been fully 

informed of all pertinent facts, and given a chance to influence the 

decision, and have been offered all reasonable alternatives, 

Respectfully submitte~ ':\", L~}. 
Joseph L, Miller Jr,, M,D, 
Participant, Bull Run Interest 

References are attached, Group 
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REFERENCES 

(Note: Numbers in parentheses refer· to numbered paragraphs, above, 

(3) 

(4) 

(6) 

i (7) 
·-..__::::./ 

"BRIG# 11 refers to document number in Bull Run Interest Group 
open"fiie, Social Science room, Public Library, S.W. 10th and 
Taylor, Portland,) 

Little Sandy Fact Sheets (copy attached} r~ ~) 

U.S. Army Corps of Engineers, "Portland-Vancouver Metropolitan Area 
Water Resources Study", 1979 (BRIG# 224) pp, 108,109 

'()Donald Gipe, Coordinator, Safe Drinking Water Program, EPA, correspondence,19 
U .s. Geolol?ical Survey, Water Resources Data for Ore., Part 1, ~G# 227) 

Surface Water Records - 1973 (pp. 181,2) (BRIG# 155) 

(Water rights) Robert C. Irelan, Deputy City Attorney, Portland, 
letter to Bob Hyle, 10-12-76 (BRIG# 219) 

(highest and best use) Oregon Water Policy Review Board, "In the 
Viatter of Formulating an Integrated Program for the Use and 
Control of the Water Resources of the Lower Willamette River 
Basin", Dec, 9,1980 (pp. 7,8) (BRIG# 235) 

Correspondence: John Vlastelicia, Director, Oregon Operations Office, 
E.P.A., letter of Mar, 10,1978 to Robert Hyle, Manager, Portland 
Water Bureau, Robert Hyle, Manager, Portland Water Bureau, reply, 

. dated Sep 1t, 13, 1978 
U,S, Army Corps o~ Eneineers (same ref, and pages as (2) above, 
James M. Burns1 U,S, District Judge, "OPINION", Civil ?73-609, Mar, 1976 

(BRIG# 96aJ 

U,S, Army Corps of Engineers, same ref as (2) above, p, 18 

Correspondence, Robert F. Willis, P.E., Water Engineer Supervisor, 
Portland Water Bureau, with Joseph L, Miller Jr,, Feb. 10,1983 
to July 8, 1983. Excerpts enclosed from Stevens, Thompson 
& Runyan, Study of Portland Water Supply Development Program, 
including Introduction to Technical Supplement, 1974 

:. (8) Carl E, Green & Associates, Consulting Engineer, letter ·to Dr, Warren 
Westgarth, Chairman, Bull Run Advisory Committee, Dec, 17,1979 
(If time permits, I will attach a copy) 

Note: If you desire copies of any of the above references, or pertinent 
portions of them, please let me know.) 

~~L~v_ 
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eastern Washington County. 
over-allocated relative to 
exceed the projected needs 

Groundwater 

Existing water rights for water 
the available supply and several 
of the holders. 

supply 
rights 

are 
far 

Groundwater is used as a source of water by several water purveyors, 
as shown in Figure 4-1, and by private water users in several areas of 
the region. In addition, several purveyors listed below use groundwater 
as a partial source, supplemented by surface sources: 

o Tigard Water District 
o City of Beaverton 
o Gilbert Water District 
o Clairmont Water District 
o Hazelwood Water District 

In 1975, less than 10 mgd of groundwater was used by public water 
purveyors, representing about 6 percent of the total municipal water use 
in the study area. No data are available on quantities of groundwater 
withdrawn by private users. Although groundwater is abundant in many 
parts of the study area, there are groundwater supply problems in the 
two most rapidly growi.ng areas, eastern Washington County and eastern 
Multnomah County. 

In eastern Multnomah County much of the" groundwater is withdrawn 
from shallow aquifers which, in many areas, has a high potential for 
contamination by subsurface disposal systems. Continued on-site disposal 
of wastewater in this rapidly growing area will probably continue to 
degrade this source. The underlying Troutdale Formation provides some 
very high yielding welis, although yields are spatially variable and 
unpredictable at this time for any given site. There is concern that 
the pumpage of large quantities of groundwater by the City of Portland 
will draw contaminated water from these shallow aquifers, resulting in 
contamination of the Portland wells and nearly all wells utilized by 
other purveyors. 

In Washington County, large withdrawals from the Columbia River 
basalt aquifer have led to rapidly declining water levels in the Cooper 
Mountain-Bull Mountain area. In 1974, the state engineer designated 
certain areas as critical groundwater areas and placed severe limitations 
on future pumping from this area which contains the municipal wells of 
Cooper Mountain, Beaverton, Wolf Creek and Tigard Water Districts. 
Groundwater is also pumped from alluvial deposits adjacent to major 
streams in the Tualatin Basin, although yields are restricted by rapid 
declines in water levels during dry periods. 

Although these problems are important on a local basi~, the princi
pal problem on a regional basis is the lack of definitive hydrologic 
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eventually include GAG treatment for sources subject to contamination by 
synthetic organics. 

To indicate the effect of such future regulations on the water 
supply alternatives, costs for GAG treatment were estimated (see Appendix 
2, Chapter 3). Assumed GAC requirements for each major source are 
presented in Table 11-1. 

TABLE 11-1 

ASSUMED GRANULAR ACTIVATED CARBON TREATMENT REQUIREMENTS* 

Bull Run River 

Trask-Tualatin Rivers 
Clackamas River 
Colubmia River Alluvium 

Groundwater 

No activated carbon treatment would 
be required because of limitations 
on watershed use. 

Although ·not needed immediatel-y, 
carbon treatment may be required as
federal regulations become more 
stringent. 

*The evaluation of alternatives using the Willamette River already 
include the cost of GAG. Given the degree of urban and agricultural 
activity, it is assumed GAG will be required. 

The addition of GAG would cause a very significant- increase in cost 
ranging from 0.14-0.16 $/CCF, a 25 to 40 percent increase. Capital costs 
for addition of GAG treatment would increase the cost of an existing 
filtration treatment plant by 50 percent and would triple the annual 
operation\and maintenance (O&M) cost. 

For the Trask-Tualatin River, it is possible GAG could be avoided 
simply by moving the intake upstream above Dilley, at approximately 
river mile 58. This would cost only 0.02 to 0.03 $/CCF, a considerable 
savings. 

Filtration of Bull Run 

Up to t!-iis point tn the analysis, it was assumed Bull Run River 
water would not require either filtration or GAG treatment within the 
study period because the watershed is protected from contamination
causing development and is expected to remain protected. However 1 

treatment by filtration may be required in the future to remove turbidity 
which presently exceeds federal interim drinking water standards during 
short time periods, as discussed in Chapter 4. 

The future need for this treatment will depend on two factors. The 
first is the management policies adopted for the Bull Run Reserve and 
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the effect of those policies on wat~r quality. The main issue is 
whether or not extensive logging should be continued within the watershed, 
and whether this logging activity will increase turbidity. Secondly, 
dilution or substitution of water from Bull Run by water from the proposed 
well field near the Columbia River during high turbidity periods may 
allow filtration of the Bull Run to be avoided. 

The additional unit cost for filtration would be.approximately 0.10 
to 0.12 $/CCF. 

These costs are nearly equal to GAC treatment for the same service 
area. A significant difference does exist in the components of these 
costs. Annual costs for filtration treatment are aboUt 80 percent 
capital related. In contrast, about 70 percent of the annual cost for 
GAC is O&M related and 35 percent of this total incremental cost is for 
energy to regenerate spent carbon. Recent trends have shown the inflation 
of energy cost to far exceed general inflation. These factors would tend 
to favor Bull Run alternat£ves over other sources which may require GAG 
treatment. 

Conclusions 

For many of the purveyors, the level of treatment will not affect 
their choice of a source of surface water. Their present surface 
service will continue to be the most economical, regardless of th·e level 
of treatment. Those whose source decision is affected by treatment 
levels are the purveyors of eastern Washington County. These·purveyors 
must choose between the Willamette,· Bull Run, and Trask-Tualat.in Rivers. 
Because the various alternatives ut'ilizing the Willamette River already 
include corisideration of GAG, any additional treatment for either the 
Trask-Tualatin or Bull Run Rivers would improve the relative position of 
the Willamette River. However, the addition of 0.02 to 0.03 $/CCF for 
the Trask-Tualatin Rivers and 0.10 to 0.12 $/CCF for the Bull Run River 
will not significantly modify the position of these three sources. 
Thus, it can be concluded the purveyors need not take future treatment 
levels into consideration in making a decision as to their source of 
surface water. 

What the foregoing does point out is that additional costs to 
existing users of the Trask-Tualatin, Bull Run and Clackamas Rivers can 
be avoided if local and regional governments are able to properly manage 
society's land use activities in those three watersheds. 

FUTURE WATER DEMAND 

Future water demand is calculated by multiplying population projec
tions by per capita water use. The population projections used were 
provided by CRAG (1977). Per capita water use was assumed to remain 
constant through the planning period. Facilities were then sized by tne 
use of a peaking factor. The details of this methodology and the 
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public health standards for treatc<l "'ater allo\v up to S pl..'rccnt of the sa1nplcs 
to sho\V existence of any coliforn1 bacteria. 

r\ctual counting of incubated colifonn colonies is used to 111casurc n.nv \\·atcr 
bacteriological quality. During the past year, Portland's ra\v \\'titer has J\Traged 
four colifonn colonies per 100 n1illilitcr san1plcs. EP i\ standards for ra\v \Vater 
indicate that sources "·ith up to I 00 coliform colonies per l 00 n1illilitcrs may be 
used for drinking \Yater \Vith disinfection being the only trcatn1cnt. Thus, for Dull 
Run "'atcr, the only treatn1cnt required to meet state and Federal health rcquirc-
111ents has been chlorination. 

Drinking Water Standards 
Federal public health standards for drinking water supplies go back to 19 H. 

The current applicable standards date fron1 1962.54 In the past several years, the 
responsibilitl' for these criteria has shifted to the EPA. The EPA is in the process 
of re-evaluating these standards and dr:::ifts of revised standards indicate n1ore rc
strictiYc limits on turbidity. Some typical levels for present an<l proposed standards 
arc given bclo,v: 

CHANGES IN TREATED DRINKING WATER STANDARDS 

Water Quality 
Parameter 

Color, CU __ -------··-··-- ------------·----
Turbiaity, JTU ------·-··-·-· -----··-·····--·-
Taste and odor ___ -----·--···-----·-----···· 
Chloride, ppm ______ ----···-·-·-------------·--·--------·-
Cyanide, ppm ----··-----·--·-·--------·-------·--·---·--
Lead, ppm ---·----···-------·----·-··--·-·--···---·----···---
Mercury, ppm --------·····-·------··-···-·--·-------··-··-· 
Nitrate nitrogen, ppm 
Sulfate, ppm ----··-·------- _______________ _ 

Portland 
Water 

<5 
0.3 

2.6 

0.02 
1.2 

Present Proposed 
Standard Standard 

15 15 
5 1 
3 2 

250 250 
0.01 0.2 
0.05 0.05 

0.005 
45 10 

250 250 

One in1portant point to note is that the public health standards do not recognize or 
tolerate even "temporary" or "inevitable" degradation of \Vater quality bclo"' the 
leYel of standards, for anv reason \Vhatever. 

In Januan· 1972 a focal debris blockage in the North Fork of the Bull Run 
RiYer caused a niineral \Vashout \"\'hich increased the turbidity to values as high as 
120 JTU at the hcad\\·orks. 55 As can be seen belo\v, the normal \Yintcr peak is 
onl\' in the range of 5 JTLI (barely visible in comparison \Yith <listilled \Vater). 

TURBIDITY AT BULL RUN HEADWORKS 

January February Winter 
Avg., JTU Avg., JTU Peak, JTU 

1968 .5 2.5 6.6 
1969 -------------- 1.5 .7 3.2 
1970 1.3 .7 3.4 
1971 1.1 .5 2.6 
1972 24 20 120 
1973 - - --------- 2.7 1.2 8 

In 1969, the EP,-\ and State Health Dh'ision personnel conducted a surYey of 
Portland's 111unicipal \Yater supply to detenninc suitability for interstate use. After 

54Sec Footnote 51. 

'5Smith, .Arthur \V., "Portland Bureau of \V:iter \Vorks \Vater Quality Laboratory 1972 Annual 
Hcport"; 1973. 
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discussing their inspection of the systcn1 in a rcpart~ 6 they su1nn1nrizc their findings 
regarding Bull Run "'atershc<l managetnenl in the final five paragraphs: 

"Logging practices are adhered to \\·hich 111iniinizc the erosion from a 
logged area but sonic incrl'asc in turbidity is to be expected in any event. 
1\long \\'ith the turbidity, the <1ddition of nutrients to the \Yater fro111 these 
logged off areas 111ust also be considered. L1ndoubtedly, these nutrients \\'ill 
nH1k~ algae control in the Bull Hun rcser\'oirs 1nuch more diHlcult in the 
co1n1ng yea1·s. 

"1\ sin1ilar problc111 relates to the loguinv roads in the area. 1\lthough 
pro\'iding the benefit for increased accc~~.., fa~ fire control, they contribute 
to increased turbi<lities in the basin. The roa<l.s also represent an 'attracti\'e 
nuisance' in opening up the "'atcrshccl to unauthorized recreational use. 
There are 10 points of entry to the \Vatershcd that generally arc unattended 
by \Yatchn1en. and routine sur,·eillance ta apprehend and prosecute tres
p:.1ssers is lacking. \\'ithout chnnges, it is expected that undesirable levels 
of recreational use of the basin n1a\' be reached. 

";\discussion has already been. presented on the need for changing the 
analytical techniques for exa111ining the bacteriological characteristics of 
the n1\\· "·<Hers. This change is necessary to deter.n1inc if the coliforn1 lcrels 
arc less than 100 colifonn per 100 1111 of ,,·ater. This is the limit for dis
infection to be acceptable as the only trentment. 

"Chen1ical characteristics of the ra\\· ,,·atei- ha\'l' ahYays been acceptable 
nnd should continue to be so. The physical characteristics, ho\Ye\·er, hare 
nt tin1cs presented problen1s. Earlier in this report, for exan1ple, it \Vas note<l 
that turbidities ha\'e been. in excess of the li111its of the Drinking. \\'atcr 
Standards on se\·cral occasions. In addition to reducing the aesthetic char
acteristics of a \Yater, particles eausing turbidity also inzpair tlze disi11fcctio11 
process. \\'ith continued logging of the basin and increasing n1ilcagc of 
access roads. the turbidi.ty problen1 can only \Yorscn. 

"Summarizing, the ra\r \Yater of the Portland "·ater system is only n1ar
ginally acceptable for treattnent by chlorination only at present. It <1ppears 
that the future "·ill bring a deterioration of the present quality and that 
treat1nent by filtration \\·ill be required in the not too distant future. For the 
n1ost orderly de\·elopn1ent of those treatment facilities, it is recon1mended 
that planning begin for further treating this \Yater supply." 

In late 1972, upon resurvey of the '"ater supply, the EP;\. through the state 
agency, "pro,•ision<illy" accepted the Portland n·ater supply, based on a general 
lack of progress in n1eeting deficiencies found in the earlier sur\'ey. These defi
ciencies included the fact that occasionall\' the turbidit\' of the \Yater increases 
above federal standards. Part of the slo\YneSs in Partlancl'Burcau of \Vatcr \\'orks 
reaction sten1s from a lack of historical kno\\·ledgc about the \Yatcrshcd. TurbiditY 
data as presently gathered only extend back to 196 7. For the past decade, pcriodiC 
san1pling at the head\Yorks has been utilized. r\t present, continuous rccorcling at 
the heachYork.<; plus daily san1pling at 12 \\'atershccl locations has been institutl'd. 
Thus, part of the Portland Bureau of \ \' ater \\·arks response h~1s been to incn:asc 
its \Yatcrshecl n1onitoring and study in order to cletenuinc possible options to deYclop 
a n·at('r supply \\·hich meets Federal standards. 

r\t present, son1c of the options n1ight be listed as follo\YS: 
1. Filter Portland "'ater supply in the ,·icinity of the Bull Run head\Yorks so 

as to handle a maximum flo\Y of 225 n1gd. 
2. Filter a portion of the City \\'atcr sup-ply at the Bull Hun hct1d\Yorks so as 

to tnect the "·inter typical \\'atcr demands of 75 111gd. This \YOtdd scr\'l' to dilute 
turbid \Yater \\-'ith filtered \\'ater in order to }O\\'l'r the turbidity to con1ply \\'ith 
FPr\ standards. 

3. Pro\·idc separated hc<JchYorks structures \Yithin the Dull Hun \Yntcrshed so 

~1>Beport of a Survey of the Portland l\'lunicipal \Vatcr Supply, Initial Survey-Aug,ust to 
Dl'L'l'mher J 968, Hts11rvcy~October 1969; Joint Survey Conducted b~· Oregon Stntc Board 
of Health, Oflicc of Public Hen!th Eni:dnccring and Bureau of \Vatcr Hygiene, C .S. Public 
H(._'n!th Service. 
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Little Sandy Fact Sheets 

Note: These are not arranged in chronological order, 

Since the last sheets, dated Dec, 5, 1980, the Oregon Water Policy Review 

Board came out with a Statement: "In the Matter of Formulating an Integrated 

Program for the Use and Control of the Water Resources of the Lower 

Willamette River Basin", Dec. 9, 1980, An excerpt from pages 7 and 8: 

" ••• The maximum economic develoµnent of this state, the attainment 
of the highest and best use of the waters of the Lower Willamette 
Basin, ••• will be furthered through utilization of the aforementioned 
waters as follows: 

"••• The tributaries of the Bull Run and Little Sandy Rivers only 
for the exclusive use of the City of Portland,.," 



Note regarding attached Fact Sheets on Little Sandy (Dec.5 ,1980) 

The Little Sandy watershed, adjacent to the Bull Run watershed, 
is an ignored future water source for the Portland metropolitan area.. 
It could provide one-sixth as much high elevation, pure, water as 
Bull Run does. Bull Run provides water to 30 % of Oregon1s population. 

By being ignored, these things have happened, or could happen: 

(l) Congress, in 1977, changed the 1892 Bull Run Reserve boundary 
so as to open the vitally important lower part of the Little Sandy 
watershed to the prospect of mul. t1ple use (:!:~ e. 1 admittance of the public; 
and intensive sustained yield logging). , 
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(2) The 1981 State Legislature could transfer Portland's existing 
statutory water rights to the Little Sandy, to Portland General Electric, 
or to the City of Sandy (which wants to use only the ~part of the 
drainage), 

(3) The U,S, Forest Service could terminate an existing de facto 
closure of this area, by a still-locked gate at Marmot, thereby admitting 
the public, which would foreclose a future option for this to be managed as 
a closed, protected, watershed (like Bull Run). 

There is still an option - though fleeting - to gain total protection 
f'or both the lower and upper Little Sandy watershed, equal to what the Bull 
Run now enjoys, Under the 1977 Bull Run law, the Secretary of' Agriculture, 
by ordering a simple boundary change in the southwestern part of' the new 
'Bull Run Watershed Management Unit11 , could gain such protection; and by so 
doing give Portland a consultative role With the Forest Service in determin
ing management policy. 

Since the entities that are in the logical position to &sk for such 
a change (the Portland City Council and U,S,F,S,) are precisely the ones who 
persist in ignoring the Little Sandy as a Portland area water source, the 
only way action will take place is as a result of' public knoWledll_e and public 
pressure. Hence these Fact Sheets, - - - -;~.'le'. l .. •~/"'Jos, L. Miller Jr. 
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Joseph L. Miller Jr., 
52815 E. Marmot Rd. , 
Sandy, Ore., 97055 

Jan. 16,1980 

Toi People who may be able to supply or publicize needed information 
concerning the po~tial or lack of potential of the Little Sandy 
watershed as a valuable future water source for the Portland 
metropolitan areal 

It appears that the above potential is about to be lost without 
regard for available facts, and without public knowledge of what ia 
at stake, The Forest Service, which manages this area, says it will 
listen to recommendations based on fact. ' 

A fact sheet will be prepared, I need your help. 

All presently available facts seem to point to a lack of 
sound basis for giving up available protection of this reaouroe, If you 
J<now of any facts pointing the other way, or contrary to those listed 
below, please let me know by Jan. ;so, and send su,porting docunentation, 
Reference to them will be included in the fact sheet, and a copy sent you 
inviting suggestions for changes or additions, All docunentation will 
be placed in t.'ie Bull Run Interest Group open file in the central 
Public Library in Portland, 

If no contrary information is received, one could assume there 
is no valid reason for Portland giving up its water rights or for the 
~t Service to open nearly one half of this watershed to public recrea
tion and multiple use; and that there !!. a valid be.sis for working for 
a. boundary change that can give complete protection. 

UNIQUE VALUES of this watershed include I 

(1) It is protectable, like Bull Run, so the water could 
probably a.void a need for filtration. 

(2) From it, one-sixth e.s much water as Bull Run produces, could 
be available e.t a high enough elevation to a.void need for 
pumping. 

(;5) Since filtration and pumping would be required for all 
other sources, and since both are energy consuming, thereby 
escalating costs, use of the Little Sandy in the future Will 
become increasingly a bargain, compared to other sources, 

(4) Because of its high elevation and protectability from hunan 
and industrial contamination, the water can be of far higher 
quality than well water from near the Columbia - which is 
presently planned as a supplemental source. 

Pl\l!SENTLY ACCUMULATED, DOCUMENTED, FACTS INDICATE! 

(1) Portland intends to give up its water rights to the City of 
Sandy (or to P,G,E, by default), The City of Sandy would 
use only the upper drainage, leaving no one to argue for 
continued protection of the lower drainage, 

(over) 



(2) Under the new Bull Run law, Portland is the only municipality 
mentioned as having any se.y in the future management of this 
area.. 

(:~) The major media and the Forest Service have given no publi
city concerning the potential value of the lower Little 
Sandy as a municipal water source, 

(4) In the absence of demand that it be regarded as a municipal 
water source, the Forest Service plans to open the lower 
drainage to multiple use, including to public recreation, 

(5) Options exist to enlarge the boundary of the Bull Run Water
shed Management Unit, which is closed to the public, so as to 
protect all of the Little Sandy watershed above an elevation 
of about 880 ft, 

(6) No in-depth studies have been ma.de of the following& 

(a) a dam site that would impound all protecta.ble water, 

(b) the geology of the lower Little Sandy area, 

(c) feasibility of using this as an alternate or supplemental 
source to Bull Run, specifically, of conduit or tunnel 
routes and coats to avoid the geologic hazards of the 
present conduits in the Bull Run canyon. 

(d) economic feaaibili ty of development, ·taking into con
sideration spiraling energy costs, as compared to other 
sources. 

(e) comparison of the quality of Little Sandy water, with 
that from other sources. 

- - - - - - - - - - - - - - - - - - - -
Any documentable facts you may be able to send me, or publicize, 

on any side of this issue, will be much appreciated, This can help to 
insure that decisions to be made soon for the Little Sandy, will have a 
better chance of being wise and far sighted. 

Sincerely,~ :;f, k~Ji, 
Joseph L, Miller Jr, 

Copies to1 People in goyernment, planning, timber industries, P,G,E, and 
the media. To engineers, geologists, environmentalists, recreationists 
and others, Complete mailing list aYailable on request, 

lower 
Sandy 

Audubon Sanctue.ry 
(91 acres) 

locked ge. te 
~~_:..:.._.fJ' 

(dotted area is the approximately 1700 acres that could 
be opened unless boundary is changed.) 
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To I 

Joseph L. Miller Jr., 
52815 Eo Marmot Rd., 
Sandy, Ore., 97055 

Feb. 1, 1980 

People who may be able to supply or publicize needed information (pro or con) 
concerning opening the lower Little Sandy watershed to multiple use. To same 
people to whom my letter dated Jan. 16,1980 was addressed. 

The "Fact Sheet" alluded to in my Jan. 16 letter, follows. My reason 
for compiling 'this and sending it to you, is that I believe this is an important 
issue concerning which very significant decisions may soon be made; and many facts 
that could influence 'these decisions have not yet come out in the open. 

I hope you may be able to add facts or statanents from your perspective. 
If so, I will incorporate them in a revised "Fact Sheet", and mail it to anyone 
on request. Plee.se feel free to seek or disseminate information wi 1:hout going 
through me. I will be glad to send you my mailing list. You may wish to place 
your material directly in the Bull Run Interest Group open file, in the central 
Public Library, in Portland. 

Sincerel1~ ~, ~ r' 
' Joseph L. Mill er Jr. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -- -
FACT SHEET ON LITTLE SANDY RIVER WATERSHED 

as future Portland area water source; 

as protected natural wildlife habitat 

History and geography! Above its gauging station, the area of the Little Sandy water~h(!d 
is 22.3 sq. miles, compared to 107 sq. miles for the adjacent Bull Run watershed\l). 
From 1892 until 1977 all but 4.5 sq. miles of the Little Sandy watershed was closed 
to the public by virtue 9f being within the boundary of the Bull Run Reserve. In 
1977, a new Bull Run law\2), (sponsored by Rep. P.ob ert Duncan), among other things, 
changed the boundary of the closed aree. so as to open to the public, and to multiple 
use, about 1 700 acres of the lower Little Sandy watershed. 

A map;showing these relationship".Jaccompanied the Jan. 16 letter. 

The immediate issuesl Portland is on the verge of giving up its water rights to the waters 
of the Little Sandy. This could happen in the State Legislature this year. The 
City of Sandy wants the rights, but would use only the up~i;ir part of the drainage (3). 
Portland Geners.l Electric claims they have prior rights \ I. Loss of rights would 
destroy an existing option for Portland or some otil.er entity to develop the upper 
and lower drainage as a metropolitan area water source. 

Under the managanent plan authorized under the new Bull Run law, 
the Forest Service can, at any time, open the 19w'i'r part of this watershed to public 
entry and to intensive sustained yield logging \51. These actions also would 
nullify a future option to secure for this watershed protection equal to that of 
Bull Runo 

The Forest Service could, at any time, after consultation with 
the Portland Audubon Society, open the present locked gate at Marmot and all9~) 
hunters and otil.ers through their natural wildlife sanctuary, to hunt beyond \o • 

(over) 
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An option exists to restore the old Bull Run boundary and 
obtain pro'\;eQtion, including closure to the public, of the lower Little Sandy 
watershed \7 I, In the mean time, a "Code of Federal Regulations• permits "CFR"closure

0 

11 Reesone 11 that have been offered for Portland wanting to give up its Little Sandy water 
rights; and for opening the lower drainage • - with rebuttals 1 

(A) 

(B) 

(0) 

(D) 

(E) 

(F) 

( G) 

(H) 

(I) 

(J) 

L.s. yields insufficient water, especially in the dry season, ( ) 
Rebuttal I Average annual flow 1 Bull Run - 771 cuoft/sec L.s, - 146 cu, ft/sec 1 

Flow for June-Sep 1t,,yr 74/751 B.R.-1222 cfs L,S, - 2)40 9 cfs (8) 
L,S, is at too low an elevation to permit gravity flow to Portland, 
Rebutta.11 Elevation of gauge on B,R, Rivera 567,9 ft,; L,S,1 720 ft.,(l) 

Elevation B,R, headworks (lower dam spillway) t 750 ft, (9) 
Elevation, proposed dam on L,s,, a little above Aschoff Creelj:I 

approxo 1200 ft,\10) 
It is open to the public and human contamination. 
Rebuttal I The only private land holdings in the drainage above the entrance 

of Aschoff Creek (which comes in at an elevatiQn)of abou:t 880 ft,), 
are large blocks owned by the timber industry,\ f 

The planning process has shown a lack of demand - no one wants the lower 
Little Sandy to be regarded as a watershed, 
Rebuttal 1 Portland, having water rights under Oregon Statutes (:5) (Irelan), 
is the only municipality likely to demand this, and their' reasons for not 
doing so remain a mystery, The public at large is not likely to demand it 
because they were not informed during the pla!llling process that the Little 
Sandy was a potential domestic water supply\11), 
Other alternate sources to Bull Run would be better because they would be 
independent and not subject to the hazards that Bull Run is subject to -
specifically, w-ells near the Columbia would not be subject to fire, earth
q~e and volcanic activity, 
Rebuttal I These may be valid arp.;uuents for going to wells, but they do not 
justify throwing away the Los.source, The well water would be sub jec.,. tQ 
hunan contamination from septic tanks \12) and to radioactive wastes\15) {~o) 
and industrial wastes from the Columbia. Fil tra.tion would be required (12 l..,J:} 
and this would pose an additional hazard due to breakdown, sabotage, etc. 
Could get more water out of impounding Blazed Alder, 
Rebuttal: Blazed Alder is in the Bull Run watershed. If this is a viable 
future source, the Little Sandy should be also, (This supports rebuttal (E)) 
Geologic problems would interfere with developing the Little Sandy. ( 

4
) 

Rebuttal I Detailed geologic studies of theBull Run e.rea have not been done 1 • 
Until these are done, the pas sibili ty should be kept in mind that conducting 
Little Sandy water by a different route than the Bull Run ca.nyot}, 111ight 
provide an alternate route that was less geologically hazardous \l5 I 
Developing Little Sandy as future Metropolitan area water resource would be 
too expensive, Ev1oeNrc.V 
Rebuttal I The studies that have concluded this,..do not take into account 
spiralling energy costs that will make the Little Sandy increasingly a bargain 
in the long range futureo L.s. water can avoid filtration and, being at high 
elevation,will not need to be pumped; both of w~i'iJid"onsume ene:;g;J!;, The 
alternative, ground water from near the Cblunbia ~.~ need both\lb/ 0 

Little Sandy water Will have to be filtered, so why protect l_t? 
Rebuttal I Where is the evidence that L,S, water would need ~~11 tered if 
logging and public access were controlled? Control of these factors can 
keep Bull Run water from needing filtratiQ~(l7), L,S, water is thought to 
be of as high quality aa Bull Run water\ltlJ. 
Studies show it would not be a feasible future sourceo 
Rebuttal t 'tlhere are any in-depth studies of the feasibility of use of the 

(con 1t,) 
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maximun protectable yield of the L.s. for the Portland metropolitan ~rea? 
Available evidence indicates no such studies have ever been done (19J. 

(K) BRAC (Bull Run Advisory Committee) has taken no action regarding tho lower 
L.s. issue. Ole.ckame.s County Commissioners were not interested in lower L.s. 
Rebuttal I In 1978 BRAG recommended that the Little Sandy .eiv~r drainage be 
considered in total e.s a source of municipal water supply\20J. In May 11979 
BRAG unanimously voted to table e. statment on the Little Sandy River\21 I. 
In 1979 the Clackamas County Water Policy Advisory Commission recommended to the 
Board of Commissioners that the Little Sandy River Watei'shed(r!"\le.in closed to 
public ingress pending e. study of its ve.ter supply potential 22;. 

(L) Limited recreation wont hurt much. Me.ne.ganent pre.ctives wouldn't change much 
if the entire L.s. were declared e. watershed, because it is Ole.as I stream. 
Rebuttal I Admitting the public even in e. limi tad way would be e. foot in the 
door that would jeopardize an existing option to change t.he boundary to 
close the area. The Class determines the care With wlich logging is done, 
Class I having the highest priority. While the me.in L.s. River is designated 
Class I, Bow Creek, e. ~e.j~r tributary, is Class II; and several streams in 
the ares. are Class IV \2j} • W!}tet from undisturbed forests is generally of 
the highest quality e.ve.ila.bl e \24) 

(M) The L.s. River is e. natural boundary (and thereby presumably easy to control). 
Rebuttal 1 It would seem easier to control entry where the access road leans 
e. public road, With a locked gate, than to expect people to stop on the south 
side of e. three e.nd one half mile stretch of river, and not cross it. 

(N) People want to fish in the Little Sandy River. 
Rebutte.11 Any expression of such e. Wish during the planning process is meaning-
1 ess because people were not told this is e. potential future domestic water 
source.C1VIt is well known the. t Portlanders do not wish the public admitted 
to the Bull Run watershed (25). As of March, 1979, no strong interest on the 
part of the public had been shown that the area be opened to r~greation 

· () }\BRAC minutes). 
(0) Congress has opened the area and people ce.n enter. The issue he.s been 

resolved; it should not be re-opened. 
Rebuttal I If e. mistake is made, Without public knowledge of what has happened, 
we are entitled to redress and to ask for the mistake to be corrected. 

(P) lihe.t happened was unfortunate, but it was dictated by political reality. 
Rebuttal I If political reality produces unfortunate results we should try 
to correct the situation. Maybe our politics can be improved. 

(Q) The City of Sandy will use the upper L.s., e.nd what is left wont be enough 
for Portland. 
Rebut tall Portland he.s~.}Rtransf.e,r;;gd the rights, as yet, to the City of 
Sandy. There is still aine,.,t;',"'i-etain the opportunity to use the entire L.S. 
Legally, Sandy is not in as good a position to control me.ne.ganent of that 
watershed e.s Portland is. The new le.w gives a consultative voice to Portland, 
and to no other comm.unity. No formal memo of understanding exists between 

____ 't:!,ie_ F2r2s_! ~e_:.:!c! 2112 .!h! ,9i_!y_ of §s::d:;c !o;: .!h! P.1S::S-S"!'e.!1t_ of j;h,!' }•§•J2~)-
Recent contributionl T.J.Ste.rker, forester1 write11,1-26-801 "Prior to 1917 I worked for 

the u.s.F.s. for several years and I believe it was about 1910 to 1915 we were asked 
to patrol the west end of the watersheds on Sundays to keep out the public. In other 
words early protection toward the protection of the purity the drainages were designed 
to deliver in regard to usability. Another young forester that I believe h*d e. simi-
!,~\e._:is}~F.;1"!11:. "!s_ G_eo_rg_e _!Jr}~t_: _!Ji:_t .! .:0e}i_ev_e _:>:., ~s- i;_:'':.,e _ov_e:_ ".:'.'':. h!l:· ____ _ 

References! (BRIG#"' Ref. in Bull Run-Interest Groun open file) 
Cl) u.s. Geological Survey,"Water Resources De.ta for Ore, Part l. Stirface Water 

Records - 197.'5" (pp. 181,2) BRIG # 155 
(2) Oregonian, "New Bull Run bill seen as less ri~id 11 , 11-.'5-TI (BRIG#165; No.28,p.2) 

Public Law 95-200, Nov. 2;5,1977 (BRIG If 182 e.) 
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letter to Bob Hyle. BRIG *2J.9 

J,L,Miller Jr,, · 
~RIG# 118 

Bull Run Advisory Conmdttee, Mar. 15 01979, minutes 
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Area Water Resources StUdy ~ft lle.ter Supply Plan, Jan.,1979, p.33 

Oregonian,"Eaat Multnomah County llells 1 nitrate levels ~G if 223 
increasing", 12-18-77 

1 
Oregonian, "D~ 1 s lab chief blew whistle on peril to area ground water , 

12-31-79 
(13) Carl Green, Dec.__, 1979 letter to Dr. Warren Westgarth, Chairman, BRA.0 
(14) Stevens, Thompson and Rr' Engineering consultants, Engineering Study 

for Portland ater Bureau, 1974,Tech. Supplement, P• B-4. BRIG f/tJ..63 
(15) Ibid., Tech Supp., Introduction, and p. B-5 
(16) URS Comp1{(eame as (12) above), Pp• 16o,161 
(17) same rs i6Y; aisos.,. _,, 

sta:t'fjFaper, J'ortland Water Bureau, April, 1976 (re possibility of variance), 
PP• 37,38. BRIG ff 96 e 

Harold T. Oeterud, M.D,, Professor and Chairman, Dep 1t, J'\J.blic Health and 
J'reventive Medicine, UOHSC,Sohool of Medicine,8-15-770 BRIG# 190 
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URS Company, ME1:11orandum to Clyde Barnhill, Corpe of Engimeers, July 27, 178. 
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Joseph L. Mill er Jr., 
52815 E. Ma:nnot Rd., 
Sa.ndy, Or., 97055 

Dec. 5, 1980 

To I People interested in the potential or lack of' potential of' 
the Little Sandy River watershed serving as a valuable Mure 
water source for the Portland metropolitan areal 

My communications of Jan. 16 and Feb. l, 1980 sought ini'o:nnation 
f'rom people who might be interested, on the above issue. I said I 
would incorporate any ini'o:nnation received in a revised 11 Fs.ct Sheet" 
and mail it to anyone on request. Here is the 11 revision", 

\'/hat has happened has been interesting. The above two mailings ee.ch 
went to over ;500 people. The only rebuttal or ad di tione.l inf'o:nnation 
that I have received has been a letter f'rom Ron Humphrey, Acting District 
Ranger, Zigz"ag Ranger District. This letter was dated Jan. 29,1980, 
but was net received until Feb. l, af't.er my Feb. 1 commUnication had 
been typed. 

A copy of Mr, Humphrey1 s letter in its entirety is attached. 

Some of the points raised in his letter may have been responded 
to in the Feb. l Fact Sheet, under 11 Reasons 11 L, D, I and C 0 

His assumption, in his next to last paragraph, is incorrect, 
The protectable area I refer to would be all of' the Little Sandy 
drainage~ the entrance of' Aschof'f Creek. It would not include 
Aschof'f Creek. 

In his third paragraph, Mr, Humphrey refers to inquiries of' 
EPA that seemed to point out that filtration Would be necessary with 
any open water source, (This question is raised on the Fact Sheet under 
11 Rea.son" (I)) 

Correspondence, stimulated by Mr. Humphrey1s letter, between 
myself and Mr. Donald Gipe of' EPA between Feb, 4 and Mar, 28, 1980 
does not reveal any blanket requir<mw,t that any open water source 
will need to be f'il tered. A variance(\ om strict compliance with water 
quality standards may be applied f'or;. in fact .the City of' Portland has 
asked that the turbidity limitation be relaxed. In dete:nnining Whether 
to pennit relaxation of' the turbidity standard, one factor which EPA 
considers is the degree of' protection of the source. Among items 
considered in this regard area degree of control of' logging; and 
public access, including whether access is controlled by fencing. 
(This corrspondence is in the BRIG open file under ref. # 227). 

There is addition0.l information on "Reason• (K). Ef'forts to 
c1arify BRAC 1 s position on the Little Sandy are documented in the 
BRIG open file under Ref'. # 228. My interpretation is that there is 
no basis that is substantiated by any BRAC vote, f'or a dif'f'erent recom
mendation than the 1978 one that is referred to under 11 Reaso?'' (K) rebuttal. 

Sincerely, a__._..Ji...1. '{, l,_. ', '{)_~ IJ. 
Copies: to interested people pr-----,~~ J'l' 
Encll copy Ron Humphrey letter(l-29-80) Joseph L. Miller Jr. 



UNITED STATES DEPARTMENT OF AGRICUL.TURE <~ \) 
FOREST SERVICE ~--p. "\ o i CJ 

Zigzag Ranger District 0 1-~ { -;-· ti 
Mt. Hood National Forest ~~ 

Zigzag, OR 97049 "11 
January 29, 1980 -~ 

81/d 

r Dr. Joseph· L. Miller, Jr. 
52815 E. Marmot Road 

L 

Sandy, OR 97055 

Dear· Dr. Miller': 

In response to your letter asking for information regarding 
the Little Sandy issue, I have a couple of points relevant 
to your inquiry. 

The first deals with water quality and the need for filtra
tion. While doing !'esearch and planning for future potential 
timber sales in the lower Little Sandy River area, we (Forest 
Service) recognize that high water quality was an important 
objective to maintain, That is, the st!'eam is designated 
as a Class I stream (highest r'anking) for stream and watershed 
protection. There was no public record or expression of int
erest for the water' as a municipal watershed. Since we started 
planning, recommendations have been placed before different 
local governments to do just that, but no official government 
body has taken up or acted on these recommendations to prcte~t, 
preserve or' save the low Little Sandy River as a municipal 
watershed. This does not mean that we (Forest Service) plan 
to take action to compromise the water quality of the River' to 
jeopardize future water needs. In fact, our timber management 
plans call for carefully protecting the watershed and to meet 
water quality standa!'ds specified in State Guidelines, 

Regarding filtration, our inquiries with the EPA (personal 
conve!'sation between Ron Humphrey, Forest Service, and Don Gipe, 
EPA), seem to point out that filtration would be necessary with 
any open water source. It seems that in any watershed there 
are natural events and climates occurences that cause conditions 
when water quality standards will not be met. I don't have the 
records, but from what I understand the State and Federal water 
agencies won't permit new open-source water systems without 
some filtration system. 
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(Letter Cont'd:) 
TO: Dr. Joseph L. Miller, Jr. 
RE: Little Sandy Issue 
Date: 1-29-80 

A second point regards the opening of the area for multiple 
use and public recreation. The Bull Run legislation (PL 95-200) 
changed the boundary of the Bull Run Reserve and created the 
Bull Run Watershed Management Area (BRWMA). The law, not the 
Forest Service, changed the boundary and indicates that this 
area should be open for resource management and use by the pub
lic. However, we have postponed fully implementing this to 
allow the Audubon Society to complete a two year inventory and 
study of Wildlife values in the area and to prepare recommenda
tions on how to manage the area. The gates have remained in 
place to prevent access by vehicles by the general public. We are 
allowing public eat:ttft, on foot, and have permitted some firewood 
gathering, one timber sale, road maintenance, and other admini
strative activities. When the Audubon completes its study, we 
shall· decide on the gate issue. We also are seeking input from 
the Oregon Department of Fish and Wildlife, 

I also assume, when you talk about protecting. the lower Little 
Sandy above 880 1

, you include Aschoff Creek. This involves 
significant amounts of private lands, including your own and the 
Audubon Sanctuary, but gives a great deal more storage and supply. 

I hope these points assist you putting together information about 
the lower Little Sandy issue. 

~~ ~Y(j-
RON HUMPHREY 
Acting District Ranger 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REPLY TO 1 QQQQ 
A.nH Of1 

MAR 2 8 1980 

Joseph L. Miller, Jr. 
52815 E. Marmot Rd. 
San<fy', Oregon 97055 

Dear Mr. M11ler: 

OREGON OPERATIONS OFFICE 

S22. S.W. STH A.VENUE 

Y E 0 N B U I L 0 I N G, 2 No FL 0 OR 

P 0 R T L A N 0, 0 R E G 0 N 9 7 2 0 4 

Bf/e, 

This is in response to your March 20 inquiry. As I noted in 111Y March 17 letter, 
when EPA evaluates whether or not a turbidity relaxation (pursuant to section 
141.13 of the National Interim Primary Drinking Water Regulastions) is appro
priate, one factor which EPA considers is the degree of protection of the 
source. Because each situation must be judged on its own merits, we have not 
established definitive criteria for evaluating the degree of protection. Some 
of the items which we do consider in this regard include the degree of con-
trol of logging, whether the logging could be expected to have an adverse 
impact and the public access (including the physical isolation of the water
shed and whether access is controlled by fencing or often barriers). 

I hope this clarifies 111Y earlier letter. 

Sincerely, 

Donald c. Gipe, Coordinator 
Safe Drinking Water Program 
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Robert Hyle, r•~naqcr 
City of rortl and llureau 
1800 S.H. Sixth Avenue 

.I •I•~ r:'·~. :• 1· l~f '·'!'\. . ", ."!-.\4>/;~.Jt.i 
of \Ja ter Horks 

Portland, Oregnn 97201 .. _; .. 

Dear r"r. f'yle: 
. ·' .. 

The rcsu lts nf your rccemb~r and ,la nua ry f1n1 shed water turb 1d1ty 
reports indicate that you are in violation of the maximum contaminant 
levels for turbidity as establishe<i by the National Interim Primary 
Drinking \-1,,ter Rcqulat1ons published pursuant to the Safe Drinking 
Water P.ct of 1974 (Section 141.13(a) and 141.13{b)). Our analysis of 
yo~r1 r~r~rts/cveals a m~it~ly ~~erage tu~bidit~ of \8 fo~ Oe~rbe~1 .·,.,~·.~~·if·I 

f~o D~~~~d~~j~~u~~~ · av:~ag~ ~~\ fu ~~~r ex~!:d!d.~:~ i e!0;~~ /t~me~wa e 0;:\{?-'~1l I 
Frcim an examin;ition of this data, 1t is apparent that your null Run '.;,>.:":\:;·\:j:I 
watershed has been unable to supply water which meets the max1mum ··.;. ·.,.,,.,:.,;·~";~,'.:S;:..,: 
contaminant levels for turbidity during the periods of heavy ra1nfnll .~ ":J".:iift~11; 
which are ncinml during the ~linter months. The public notice which ':i~;t~~.~t:r. 
you enclosed with your letter of December 15 makes this clear to . -V~~!~'.~>i• 
your customers. The Safe nrinkinq Hater /let, however, also requires ·· .. :'.[;f61;ti.'Jt 
a ~esolution o'. the problem. P.s I am sure you are aware, ~tater systems ._<:;;fCi~,}i~~ .• 
which are in violation of the ~.ct or the Rcgulat1ons are subject to :: ,-c . .-!'.~-.'..;::' 
both Federal enforcement action and individual cit17.en's suit. ~:·:\'~:-:::;;;:;\ 

For systems working to~iard compliance, the regulations provide for a 
poss i bl c exer:irtion from the turbidity l imita ti ans unti 1 necessary con
struction can be completed. I have enclosed a copy of the National · 
Interim Pri1nary r:rinkin9 \·later Regulations; Implementation, in case 
you may wish to pursue this option (see§ 142.51) .. Jf so, please 
note the information that must be provided to EPA ~then an exemption 

•,· .. 'I' ..- •. 

' . ;·. ' ·. ~ . 
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1s requested. If a rroposed cnmrlinnce schcc\t1le cnn he provided at 
, the snmc t1c1c on cx~mpt1on 1s requ<:sted, the crnnrliance schedule 
' should Include the following ni1lestones «ta Minimum: 

( 1 ) 
( 2) 

gi 
( 5) 

Cnrr:plet1on 0f finuncin9 by ; 
State plan rrview by ---------
Jnit1atir.n of construc-tTon by 
Co~:plctfon of construction by and, 
Achieve comr l iance with the r.1nxim11m cnnt1rn1i nant 1eve1 for 
turb1c\ity by ______ ,,_. 

The requlations nlso provide for a poss1ble relnxntion of the tur
bidity MCL for tile monthly averaqc by an lncreilse from l TU to 5 · .. :. 
(or fewer) TU if the water suoplicr can demonstrate that the higher 
turbidity does not: · 

( l ) 
( 2) 

( 3) 

Interfere with disinfection; 
Prevent maintenance of an effective disinfectant agent 
thro1i0hcut the distribution system; or 
Interfere with microbiological determinations. 

Sys terns 1·1l1ich e~cced the tr10-day average 5 TU 1 imtt w11 l not he con
sl dered for , turbidity ri:laxation unless the system can dt'monstrate 
that hy n'orlifrinn its oreratior., tl1e two-clay 5 TU limit will not be 
exceeded in the future. 

If you 1·1ish to pursue this ortion, please submit the following 1nfor
mtion for our evaluation: 

(l) \!a te1· ~U<i l i ty records for at 1 east the p;:ist 3 years. The 
records should Include at a minimum, bacteriological results, 
turbidity measurements, cl1lorine feed rates, chlorine residual, 
nnd cl1lori11e domand: 

(2) f10sc1··irtion of monltorinq c~uipment and procedures; 

(3) l~ist of laboratories used; and 

(4) Reported incidents of waterborne disease outbreaks, if any. 

Mter reviev1 of tl1e submitted informtion, \'le may identify a need for 
increased r10nitorin0 or special tests. These tests may include such 
items i\S standard plate counts, fecal coliform meas11rem~nts, production, 
etc. 

Please submit your plans for proviclinn water which meets the criteria 
of the lntcr1~ Primary nrinklnn Water·R~gulations to this office 
\'lithin 30 days. 

: 1: ., ... 

; .. 

'· 

.····· . . :·· 
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We appreciate yn11r continued concern for safp drinking water. 
have any questions or comments, or if we can be of assistance, 
contact Oon Gire at the address listed above, or at 221-3250, 

Sincerely, 

John Vlastelicia, ~ircctor 
Oregon Orcrations rffice 

cc: Sharrel 11aviscn, riregon State I/cal th Oivision 

If you 
please 

Puul l·i0rscth, Chief Engineer, City of Portland, Bureau of Water 
Works 

DGipe/de~/3/78 
JVlastel iqt~ 

~l 

,~ 1 . 
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l·HANCISJ. IVANCll 
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UU Ill: AU or. 
WATER WORKS 

HUBt:AT C. HYLE 
MANAGEH 

1800 S.W. SIXTH AVE. 
f'OH 1 L/\NO. OR. 97201 

I 

September 13, 1978 

Mr. John Vlastelicia, Director 
U. S. Environmental Protection Agency 
Oregon Operations Office 
522 S. fl. 5th Avenue 
Portland, Oregon 97204 

Re: Turbidity Relaxation Request for the Bull Run Surface Water 
Supply to the City of Portland, Oregon 

Dear Mr. Vlastelicia: 
\ 

In regard to your letter of March 10, 1978 and subsequent communica
tion with Mr. Don Gipe, Coordinator, Drinking Water Program, of your 
office, the Bureau of Water Works requests a relaxation of the 1.0 
ntu turbidity standard to 5.0 ntu as set forth in PL 93-523, the 
Safe Drinking Water Act. 

This request is based on the following data: 

1. Turbidity in excess of 1.0 ntu occurs during inclement 
1vinter periods for a short duration. 

2. Turbidity in excess of 5.0 ntu occurs during said periods 
when storm runoff exceeds 10 year frequency intervals. 

3. The Bureau is actively developing a groundwater source of 
sufficient quantity and quality to mitigate those inclement 
peri ads when turbidity in the Bull Run exceeds the desired 
limits and to improve the reliability of the system. 

4. The Bureau and the U. S. Forest Service are actively 
e11gaged in on-going maintenance programs to enhance the 
stability of the Watershed stream channels to reduce 
overall turbidity. 

5. Turbidity emitting from the Bull Run Watershed does not 
interfere with the disinfection process, and the Bureau is 
improving the existing system to.enhance its disir¥ection 
efficiency and reliability. 

6. Turbidity does not adversely affect the microbiological 
determinations, and the entire system is adequately moni
tored by a competent water quality staff. 

7. Turbidity does not adversely affect chlorine residuals in 
the distribution system, and the Bureau is presently 
designing and will construct new postchlorination facilities 
in the distribution system to insure chlorine1residual 
reliability. 

' \ 
I 
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8. Turbidity does not provide sediment deposits within the dis
tribution system. Those present sediments found in the mains 
stem from operations prior to the construction of Dam #2 
(1961), and the Bureau has a budgeted main cleaning program 
to remove these sediments. 

9. Financing of said improvements will be accomplished by revenue 
bonds. 

10. Construction and start-up of groundwater facilities for 50 mgd 
will be complete in 1981, with expansion to 100 mgd at a later 
date. A summary report with list of facilities, location plan 
and project schedule is enclosed. 

11. Completion of groundwater facilities for 100 nigd is not neces
sary to meet turbidity standards except on ·a 10 year stonn 
interval. 

12. Enclosed list of monitoring equipment, test procedures and 
water quality data. 

13. Water Quality Laboratories used are: 
Umpqua Research: 

Multnomah County: 

Gur. of Water Works: 

Inorganic and organic chemical 
analyses. 
Microbiological analyses of 
distribution system. 
Microbiological, biological, 
inorganic chemical, organic 
chemical and physical analysis 
of total system. 

14. No incidents of waterborne disease outbreaks have been r~ported 
to our knowledge. 

Supporting data is enclosed in the form of a loose-leaf binder. 

Your favorable response to our request would be appreciated. Should 
you have any further questions, please contact us at your convenience. 

RH:GEP:mka 
Enc ls. 

Very .. t.ruly yours, 
. ) ·' / •' 

1; q· ( ' ' j I . (_ •I 

. v.-c·;,:, i~t· /<cJ\-.c...-
Robert Hyle , 
Manager · ,. 

ccs: Commissioner Francis J. Ivancie 
Paul Norseth 
G. E. Paulson 
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CITY OF 

PORTLAND, OREGON 
Francis J. lvancie, Mayor 

Carl Goebel, Administrator 
1120 SW. 5th Avenue 

Portland, Oregon 97204· 1926 
(503) 796·7402 

BUREAU OF WATER WORKS 

May 12, 1983 

Joseph L. Miller Jr, MD 
52815 E. Marmot Road 
Sandy, Oregon 97055 

RE: .Groundwater Program Consultant Use - G.W. 0.2 

Dear Dr. Miller: 

The City has used both private and public consulting services to obtain 
expert services that are not available from Bureau staff and also to 
simply complete work that the Bureau does not have sufficient staff to 
perform. The consultants that have had an input into the project to 
date are: 

srn Engineers 
(now CRS Group) 

R.C. Newcomb 

U.S. Geological 
Survey 

Keith Anderson 

CRS Group 
Engineers and 
Engineering 
Design Assocs. 

- Provided an extensive water supply plan that was 
completed in 1974. Contact person is Gilbert Meigs. 

- Provided an expert review of the Bureau's initial 
reports on the viability of the program and a 
review of some of the specific drilling operations. 

Provided another review of the initial Bureau reports 
and are developing a computer hydraulic model of the 
well fields for the Bureau. 

- Provides a review of our drilling operations now that 
Mr. Newcomb has retired, 

Providing professional engineering services for the 
design and construction of the project's pump station 
and other related electrical facilities. 

These are all the major consultant services we have used, other than for 
several geologists that we have hired to supervise the well drilling con
tractors. All other skills required for the project, the Bureau has been 
able to obtain from it's staff. 

I hope this provides the information you requested. 

Sincerely, 

Carl Goebel, Administrator 

~Jf'w~· 
Robert F. Willis, P.E. 
Water Engineer Supervisor 

RW:kk c.rP. Norseth B. Niss 



'/ ·; Joseph L. Hiller Jr., 

52815 E. Marmot Rd,, 

Sandy, Or., 97055 

Robert F. Willis, P.E., 
Water Engineer Supervisor, 
Portland Water Bureau, 
1120 s.w. 5th Ave., 
Portland, Or., 97204-1926 

Dear Hr. Willis: 

B JJ; 

June 1, 1983 

Re: Groundwater Program Consultants Reports 
(your Hay 12,1983 letter to me) 

Thank you for supplying me with the names of the Consultants 
the' water Bureau has used in developing its ground water program. 

Could you please send me any written reports they have submitted 
relating to water quality or/and quantity that they anticipate will 
be obtained? Also, any reconunendations re possible treatment needed. 

I will expect to pay for copying costs, If this will amount to 
more than $20., I would appreciate your letting me know the approximate 
cost, in advance. 

Than)< you. 



CITY OF 

Stlj 

PORTLAND, OREGON 
Francis J. lvancie, Mayor 

Carl Goebel, Administrator 
1120 S.W. 5th Avenue 

Portland, Oregon 97204· 1926 
(503) 796-7402 

BUREAU OF WATER WORKS 

June 15, 1983 

Dr. Joseph L. Miller Jr. 
52815 E. Marmot Road 
Sandy, OR 97055 

Subject: Groundwater Consultant Reports - GW 0.0 

Dear Dr. Miller: 

The only significant report prepared by Bureau consultants which relates 
to potential treatment of groundwater sources is the 1974 Water Supply 
Study produced by Stevens, Thompson & Runyan, Inc. (now CRS Group). The 
other consultants that we have hired have performed a function of reviewing 
our work and have not produced reports as such. 

I have had the STR reports copied and have enclosed them with this letter 
for your use. 

Sincerely, 

Carl Goebel, Administrator 

Robert F. Willis, P.E. 
Water Engineer Supervisor 

RFW: rjm 

Enclosures 

c: IP. Norseth 
8. Niss 

. - ~ 

1 I ~1~ 
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INTRODUCTION 

This volume is a technical supplement to the Portland Water Plan. 

It is assumed that the reader is familiar with water supply engi

neering terminology and the contents of the Engineering Report, 

which is bound separately. 

Section A, dealing with the yield of the B~ll Run watershed, has 

a strong influence on all plans. Information presented in this 

section determines the timing of additional dams in the Bull 

Rilll watershed. 

The study of the geology and cost of a tunnel out of the Bull Run 

watershed is of interest because the cost of a tunnel appears in 

all water supply proposals. Before the final design of a tunnel 

can take place, it will be necessary to undertake additional 

field investigations, including a subsurface drilling program. 

Additional reconnaissance for a tunnel from the vicinity of the 

Little Sandy River to Dodge Park is in progress at the time of 

this publication. 

The report on groundwater in the Portland area (Section C) ex

plains in some detail the limitations on groundwater in the 

Portland area. As a result of this initial survey, a test 

drilling program on Ross Island was undertaken. A summary report 

on this program is included as Section D. On the basis of these 

'-,.~~ 

a two reports, groundwater ~o~rces are not recommended and, there

't fore, receive only brief mention in the engineering report. 

Section E, on distribution storage in other cities, may be of 

interest to those who wish to compare Portland's facilities with 

those of other cities. It was found that if it were not for the 

problem of the reliability of the Bull Run Supply system, 

Portland would be in an excellent position with regard to distri-

bQtion storage. 

Sections F and G describe the manner in which total costs and 

unit costs were derived. The total cost information was used for 

alternative ranking according to cost. The unit cost information 

was used for informal discussion during plan formulation. Section 

It contains material prepared by the Oregon State Health Division. 

This material describes that agency's position with regard to the 

filtration of surface water supplies. 



CARLE. GREEN & ASSOCIATES 
CONSULTING ENGINEERS 

\ 

Dr. War'ren Westgarth, Chairman 
Bull Run Advisory Committee 
5220 s.w. Shattuck Road 
Portland, Oregon 97221 

RE: ALTERNATIVE SOURCES OF WATER 

Dear Dr. Westgarth: 

1' .. · 8/IJ 
5570 s. W. Menefee Dr. 
Portland, Oregon 9720l 
246-3441 

We have had before us a number of times matters pertaining to the 
Little Sandy River as a possible souice of supply and to a lesser 
extent, some discussions related to a proposed groundwater auxiliary 
supply from an area easterly of the City's central area. I am not 
convinced that the proposed program for additional supply has been 
adequately investigated insofar as the Little Sandy River is con
cerned. The approach to the use of the latter source of supply has 
been diversion and transmission via a tunnel to deliver water which 
would enter pipe lines at the existing Bull Run Headworks below 
Dam #2. 

Before committing millions of dollars for development of a ground
water supply in an area in which sanitary sewage, industrial wastes, 
and surface water run-off has been disposed of by means of discharge 
into underlying ground and sadd" formations over a period of seventy
five or more years, careful and thorough analysis of a separate 
alternative-auxiliary supply from the Little Sandy River should 
be undertaken. I am not convinced that an objective, unbiased, 
thorough study yet has been made. The City has a long-standing 
water right granted by the legislature; the City cannot itself 
transfer that right to the City of Sandy or some other public 
agency. 

Possible controversy regarding Portland General Electric Company's 
use of the Little Sandy River for power protection can be resolved. 
I have neither heard nor read of any proposal which would permit 
Portland General Electric to divert water to their hydro plant 
during months of high run-off when power demands are high and 
when hydro power from the Columbia River is reduced by low stream 
flows from east of the Cascade Mountains. The water supply needed 
by the Portland system is greatest when hydro power from the Columbia 
River is high and electric loads lower than in winter months. 

I have previously called attention to the imminent possibility of 
pollution of Columbia River water by radioactive wastes from under
ground formations and . aquifers up stream. Reports cont'>inue to 
emerge pertaining to this serious hazard related to operations in 
both the Snake River and Columbia River drainages. I doubt that 
it can be proven that no Columbia River water can ever enter aqui
fers in the area east of the City and which are proposed for ground
water development. BRAC members need not be reminded of the thousands 
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Committee 

of years half life of radioactive wastes being stored or discharged. 
underground in areas drained by the Columbia and Snake Rivers. 

Currently the City is involved in negotiations with Portland General 
Electric regarding power production and use of energy from the units 
to be installed at Bull Run Dams #1 and #2. Before any contract is 
finalized, a possible Little Sandy River supply development by the 
City should be recognized and included in an agreement between the 
City and Portland General Electric. Hopefully such an agreement could 
avoid litigation over water rights. 

At present, and more so in the future, conservation of energy is a 
serious matter. A gravity water supply without need for pumping has 
great advantages over a groundwater supply which will require sub-

.. stantial amounts of electric energy. · 

A pipe line from a headworks on the Little Sandy River should not 
parallel existing conduits but follow a different route to deliver 
water to the large storage reservoir now under construction. 

I am of the opinion that BRAC has an obligation and responsibility 
to make recommendations to th~ Mayor and City Council pertaining 
to the matters herein briefly ~iscussed and that it should do so 
in its annual report which presumably will be prepared and trans
mitted in the near future. 

Respectfully submitted, 

CEG/BN:jj 
.. 

cc: Members of BRAC 
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be- drilled decrr::v C1>(.:/ pto«rl1.· ceised al"' ;+ nec$'Qi-/ Cl 
j ~ I I I ~ :J r~ ci. 1 <?r· I)::; e o r J3u11 Ru n t •..C~ N~ ;-- or --,h,., (: vie: ~.J °"Ve lls 

drilled by /he c;1y of- /~/vc/ 
fhe: IOJ_}Cc;,/ so/11 f10YJ i.:;, -/a rele-.Jqfe ihe 'l r:;11nd lo 

INC?.sfe wc:ifer d1.s,pose1/ tiS c?r'Jjh .. 1l!J d<s{!Jn('J C)n0
1 s·ce.V c'L 

i,vct:~_. Su_vpl1/ e /sc: f;·viJe}--e . ', ../ 
fi'r:::;e , /Y'.' ,,;),:" c:d'-:-~•rrc' T)i1e.s ctS ;:t .:,(:'e iht'l>-; , (!;:,f ::?r'f?/V>"i.S , 

:sl1cvl J b<- /??.•?cf~- be- fo,..e- ft<y /?Cl ver.s ore: askt"tl f o c:J,.,·vlci· ,. 
I ../ , ! -+ , i - .-h ! , .. I , .L 

;-/~G- (,JUrO('l'f, ,.L::-1· ::.-::.:Jh1e the-:.. 1·-r?ilYC'"G{ 111~ <?' d~.-1,,.--/1,, ?Ji<? u>1ern -
' / ,I ·; J 

p/Jvrc
1 

'/>1(? cos!:s i·J;;; be /;)c>l:-cu-d tno.d- Ji//;cul! fo 
' /- v 

mcef -11.11s obli <1cihcn, (-'•"r-l1ccJli1"t!:: ;,, /7.,ls c-/,.;1) c'f h[9 J,, 
l \..) I ') /1 ' ! • ' ! 

Q)57·5 _;);;CJ' ;/) ~'? J)f J'YJ 0 h(!-'1,/ ~ f''r I OrJ ·f-J<?-$ ·:: .. ··.!~-:_Jv/ cl <:.-,·"= (:. 1 ... :~:7/·~ ~;:f~-:_.) 
, .,/ 

Add;-};OYJollj ~~e- should nof suce-u,.,., b fu fn.c fYf'!:f;UYP.S of 

J), Ea' vvhC'n cuc/..7 l<"s•),,,Dn ·.· of wakr ir-0pur1ty )s ques.fitJPotb!e 
; .. / J ,I .· 

. or- U11frve:, We .should nof rjJi/e j;, fo fhe ?.:Jl'lic.s J- fhrecd 

f I · r _;_ ' ' I ( 
0. qryne:Yq JOY) to fr?e~'f11 of- 'f0r1/c;ud ;/-we do /10T To//oLiJ 

_L r. ; J wie -o IJ<ild~ be a;;l;<,c;d 1o I 
;heJr o;c/ertes. A'vldi r? /\sub .sic/12.e 1he f)YOf<JSed/ COJYJmr!'rcJA/ 

, I 

deve/{)p tn<Fv1i c..1- fhe- e.ytcn'?;e of fhe privcrte /q,,.,Jo,,ne1~, 
A0crl!J .2- slren~ousj; ob;ccf -fo fh(-- Ynonnc>r- in 1fi/hlc~ 

(3) 



-/J1!.s }>-t7forfctnf /ssur! ;s b:?ih_,? hanJled, 11;0 ot,porl(/n;l_y 

Vilt/S :-7JvC'r; fhe pvb/ic -/o rJof<! Qyi l}fe )Ssue. 

1 v clase iv.1!11 Jr1is /qsf dak1>1('nt, f/Cti//>-,q workd i YJ 

"/h<2 -h'e-!d of ncr/Jr-ci/ re-sovrCl!.S a,,,J ·lectdj_n_J l~r ovei- 3'tf<"c 

J wov!d be 1Jx: f-/,-sj iv s7;>.:Jri Ci scrte d1s1wsi.lo>J of 
wash- v..;o,fcr, JJuf '.e:J-ltr fhe- declsiov; 1.-11QJ J'nci.d'c hr us /onJ 
C!jO/ .:L bal/( c:i-f belfJ bcd3ered ihfO Ci /)>;tJnCicr/ bvrcl"": 

~ -jJ, i V) J( Cil? u n vv Joe: Ct_Pl:7rCJCJ'C-h Iv the so/u l/rJh cJ f fJ,,e 

fYO hlem, 7l?onK /VOi.i /vr-/~o~r ,F'·ff r:c.C, 

( 
-----~· (--\1./ 

\I \j ---~ . ...._,, l 
·-----:::---. , """.· . ~--.....!--.. ·sh,v "-'~ --- : ,,1---

i ;: 
·~ // 



"nvil"OMental Qua.lity Cotrmission 
'2 s.w. Fifth Ave., Box 1760 

Portland, OR 972r:J7 

AUgu:!t 2J, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the fmt remaining 
customere. 

Signature: 

Addrese: 

Environmental Quality Cotrmission 
522 S.W. Fifth Ave., Box 1760 
Portland, CR 97201 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. ' Moat of the people 
within the "affected area. 11 are eerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few rema.inin8 
customere. 

Environmental Quality Colll!lisaion 
522 5,W, Fifth Ave., Box 1760 
Portland, OR 9?2rt7 

Augu:!t 2), 1984 

d ink.in water Moet of the people 
I do not feel there is a ~raven thre:tb;ot~~Bu~l RungWater Supply, therefore, the 
within the "affected area ar~ ~er~e furnish Bull Run water to the few remaining 

::~o:~;~~i••l .olution :: •• ~ .. 
0 

, (C ~! ;;;~ ctfc lt:;r 
Addre"' f 7 ,y 7 , 5 E I j L ,Ji art:/ 

Environmental Quality Conmiseion 
522 s.w, Fifth Ave., Box 1760 
Portland·, CR 97207 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Meet o! the people 
within the "affected area 0 are served by the Bull Run Water Supply, therefore, the 
mo$t eeonom;ieal solution would be to furnish Bull Run water to the few remaining 
customere. 

Signatur••~%~ 
Addr.... /:J. ff{) '7 s ..!": , ), ; IV(!,6 I}/ Sff 

fM<-J h«d Grrs 
q723~ 

Environmental Quality Colr!llission 
522 s.w. Fifth Ave., Box 1760 
Portland, OR 972(J"f 

August 23, 1984 

I do not reel there is a proven threat to our drinking water. Moat of the people 
within the "affected area" are served by the Bull Run wa.ter Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customers. 

Signature: 

Address: 

BI3 



Envirol\11\_ental. Qual1 ty Oott1ni' :!lion 
522 S.-W~ fift,l:\ Aveq ~x 1760 
Porllarv;\~ 00: 972rl7 

August 23, 1984 

I do not (ff:\ tl\ere ia a v:roven thre-at to our drinking water. Moat of the people 
within t'ne 111'.ff~l<ed at"ea.IA are served by the Bull Run Water Supply, thez-efore, the 

most ec~~ica::i eoluUoo vould be to furni.sh Bull/1R u~;~er t ,, ;he Mrraining 
customer~. J;?;,r ,[ - ) /'- .- ;----

Signature: l.C.f{;:""'---- ~--? 1..,r;W 
Addres:i: _d , ~/ 

//'! /l),c. 11~ , 
F'01bfL,;;.<l· 0£ 9-;> J 6 

. --- -- ·- ·----- ~-~-- - ~-:-~-~ --~ - - - -------------
E:nvirol'!ll1ental Quality Corrmission 
522 S.W. Fifth Ave,, Box 1760 
Portland, CR 972rt7 

August 23 1 1994 

I do not feel there is a proven threat to our drinking water, Host of the people 
within the "affected area" are served by the Bull Run Water Supply, therefore, tile 
most economical solution would be to furnish Bull Run water to the few remaining 
eustomere. 

Signature1 

Addrese: 

Environmental Quality COl!lllission 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 97207 

(' /('" WI lie_ 
5 Z.G,(, s E 177 -A 

August 2J, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 a.re !lerved by the Bull Run Water Supply, therefor.e, the 
moet economical solution would be to f\trnish Bull Run water to the few ~ining 

customers. ~ ~/ Signatur~./~..P---0 

Addrem / c;0 -o 7 .S . .!:':: / 01'. · . ,,.c.JJ!' 

Environmental Quality Conrnisaion 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 97207 

~.:t:LJ/ 97.d;) 3 

August 23, 1984 

I do not feel there is a proven threat to our drinking water Moet of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, th!! 
moet economical solution would be to furnish Bull Run water to the few rem.ainin 
cuetOl!lere. g 

81

::::: ;~,~~ 5'~'~fc; d'.'f >'c. 
;, t.,>{' 7f //\1

.'), / 17 1) 7.:Zi l 

Environmental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972rt7 

I do not feel there is a proven threat to our drinking water. Moet of the people 
within the "affected area 11 are served by the Bull Run Water Su.pply, therefore, th!! 
moet economical solution would be to furnish Bull Run water,tO the .few remaining 
euotomero, j~ . '' ' ' /, /r1 b ·11 

Si t \ ~1.t.'! •" G1.,,f~;1v 11 · t-.7,·~ gna ure: \ ... ~ " __,-
1
, . _, ,v-

i! ' 
Addrese1 IL~: 

r~-., 

~ ,7 _---,cj -;.. \ ' --"> t' • 0 I - f:v t 

''7"'./''. 'i ~ v 



Environ111enta1 Qual 
522 s.w, Fifth A ity C01llllission 
Portland, OR 97;;;• Box 1760 

Idonotflt -
within e: het•e is e Proven th · ---

the affected areal! reat to our drir>J..in 
most economical eoluti are served by the B 11 R g water, Most of th 
customers. on would be to fur i h u un Water Sucply th e people 

n a Bull Run water to. th 'r erefore, the 
Signature: e ew remaining 

Address: 
/1 .- , 
{;,{Jf.-(£c- y ,;:, ~ ' "-'??- / ' 

' - /'";"/../ L--- --'c-<...-cl---(~)~.<, 

/ -1 _,, -,1 -· ;,) c---:> ~, -· '1 
1-1 t I ·t. 6 .--<f ,.,,_-:; /'.>"~ -'"_ f, .6:-, 

._.~z,,~.J,; c,C"'-<' Y7,;;: 3'3 
--~------ -· ~'-----~~~~~' 

·-~-

En.viron111ental Qu lit 
522 s.w. Fifth A a Y Conmiesion 
Portland, CR 97;~' Box 1760 AugUst 23 .. 1984 

Environmental Quality Conmission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972r:t7 

August 2:3, 19S4 

l do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to the few remaining 
customer:!, /-i ,,7 

Signature i '7 .1,>t..£, /-f<t1/)Ja.ii!M-v 

Addrom 'N JJ-) (., ,iJ.._,,_~d cf, 
s?r.Ii'.vtJ,{0,u,, 

-----------Envirotllbental Quality Co11111ission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972r:t7 

... ugust 23 1 1984 

I do not feel there ia a proven threat to our drink 
within the "affected arean are served b t i.ng water. Mo8t of' the people 
mo8t economical solution would be to ~ni=';le :uli ~un Water Supply, thel'f!fore, th! 
customer:!, ,(},/'\ un wa:;r t~ t~e;~ew remaining 

Signatur'' !fo/'--PMJ }J{~ 
Addr,,,, \-~ )11, ~ 

/ 32.J 0 )1 Cf' ,J'i?Ul-Ct~ 
?/'230 

-----------------------------------. ~-----

Environmental Quality Colll!lission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972r:t7 

August 23, 1984 

l do not feel there is a proven threat to our drinking water, Most of the people 
within the "affected arean a.re served by the Bull R\Jn Water Supply, therefore, th! 
most econOlllical solution would be to fUrnish Bull Run water to the few remaining 
customer11. 

Signatur., fllflm ?{ !_,: .fnt.'i. 

Addr.., 1 f J 1 "p,/. /. <ha"cr ~r 
/Y[' ~ /,_ ,(/.,, n <J '7 :'l I l 



Environment.al Quality Commission 
522 S.W, Fifth Ave,, Box 1760 
Portland, OR 972(]"/ 

AUgUst 23, 1984 

I do not reel there is a proven threat to our drinking water. Most of the people 
wi.thin the "affected area.11 are served by the Bull Run Water Supply, thenfore, the 
most economical solution would be to f'urnish Bull Run water to the few remaining 
customers. 

Environmental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972rfl 

August 23, 19$4 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run wate.z:-to the few remaining 
CU:!tomer:!. ; _, . // ( · , \. ._,,,___. · 

Signature: _tl_..,/l,.ja,.<.\, ./~,.1<.·U -......,, 

Address: 

... - ............. -- - --- -- .... -- -- ·~ •.. 

Environmental Quality Co!l1llission 
522 s.w. Fifth Ave., Box 1760 
Portland, OR 972(]"/ 

)',;->I 
( 

August 23, 19$4 

I do not feel there is a proven threat to our drinking water. Host of the people 
within the "affected area*' are serve~ by the Bull Run Water Supply, therefore, t~ 
most eeonoraical solution would be to f\Jrnish Bull Run water to the few remaining 
ou•tomers. \,1// ~, , Q_J/7,h'( /_. 

Signature! Jr/d·r ,,.1-'f ..... ~ Vd-1,..u_A,·/r~ 

31./i f\l·to. ;ocz Pt., Address! 

Environmental Quality Colllllission 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 97207 

__ __............. ____ _ 
----------------

August 23, 19$4 

I de not fe:l there is a proven threat to our drinking water. Mo8 t of the e 
;';!t~in the affected area11 are eerved by the Bull Run Water Supply ther-efo~e op~;,, 

:! economical solution would be to furnish Bull Run water to th 1 f ini' 
customers, e ew rema ng 

Signature: >1t.JL·~, ,·_/;1 -~L~:CJJLezr1r;.)v 
Address: ,, ,., ··r',,,:, _:\. :--. _ c,r .. ,r; ·· '· '. . - ,_:J_,1;{.~_ 

Environm.ental Quality Conrnission 
522 S.W', Fifth Ave., Box 1760 
Portland, OR 97207 August 23, 19&,.. 



Environmental Quality Conmission 
522 S,W, Fifth Ave., Box 1760 
Portland, OR 972CJ7 

August 2J, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 are eerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few reznaining 
customer5. 

Signature: 

Address: 

1- r_,, Tc If /'I c..,; N 

:~ £ / 1 '-1 ''" 

,..._..._ - ------=-- -- -- - -- ---- --- -- - ------- ·- - --,_,,._ - ·~ - - --- ·~-~~-~-
Environmental Quality Commission 
522 S.W. Fi!th Ave., Box 1760 
Portland, OR 972r:J7 

August 2J, 1984 

I do not feel there ia a proven threat to our drinking water. Most of the people 
within the "'affected area11 are served by the Bull Run Water Supply, therefore, thl!I 
most econom.ical solution would be to furnish Bull Run water to the few remaining 
customers. 

-------------
Enviro~ental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
_Po:-tland, OR 97207 

August 2J, 1984 

I do not feel there is a proven threat to our drinking water. Moat of the people 
within the "'affected area11 are served by the Bull Run Water Supply, therefore, the 
lltOSt economical solution would be to fur. ~is Bull~water to. the few remaining 
customers, _ / 

Signature: '1::-v u '.,uc?/ 
Addre•" I J. f9 t - -

-~-

Environ111ental Quality Conmission 
522 S.W. Fifth Ave., Box 1760 
Portland, 00. 972rn 

tf~t OJ_,,., f'f,})'3 

August 23, 1984 

I do not feel there ia a proven threat to our drinking water. Moet of the people 
within the "affected area11 are eerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 

cu•tcmer•. Signatur•• ~/'~ 
Addr•m 1r;Jlf) 1 / t;.E(~ -
fl~ 1'£2-"-f 

- - - - - - - - - ----~~.;;;-:.:.; - ;;.. - - -

Environmental Quality Cormtission 
522 s.w. fifth Ave., Box 1760 
Portland, OR 9721.!7 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the peop~~ 
within the "afff'lCtf'ld arean are served by the Bull Run Water Supply, therefore, 
most f'lCOnomical solution would be to fUrnish Bull Run water to the few remaining 
customers, ~, : ,<J._ .. .,,&b!.-f:1 

Signature: v -.:,_,.,,cL. L/ 



Environmental Quality Conmission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972r:t7 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the 11affected area 11 are served by the Bull Run Water Supply, therefore, tt'i! 
most economical solution would be to furnish Bull Run water to the few remaining 
cu!ltomer11. y 

Signaturoj'.~ /,; ~ 
Ad<lro": ~CJ fl,{, 1~t~ (j tfV-f.t:r.~ 0 ""-· 

'11 uD 

~ 

~~~~~~--~~-~-=-=-==--- --- - -- _; -- ,,_ -- - -- -- - --.-,....,,___ -
Environmental Quality Collll\iasi:..."': 
522 S.W. Fifth Ave., Box 1760 
Portland, CE 972r::t7 

Auguat 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are 11erved by the Bull Run Water Supply, therefore, tt'i! 
most economical solution would be to furnish Bull Run water to the few remaining 
custom ere • . 1 'LI 1 L 1 J • 

signature: .'<d-1-rf· 1- c0 1'rry Jn ~Co"l 
Addr•m ?-J fl J ).£ · I CJ/ 4 iX_, · 17 "1 I<.. 

Environmental Quality Colllllission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972r:t7 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the 11 affected area 11 are eerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customers, iJif Signatur•~ 7?fr'-¥~ . .fi'."~7"~ 

Addrem //j z,5.S.£.';/am!,1// 

'17.2/b 

----·--------·---.. 
Environmental Quality Conmission 
522 S.W, Fifth Ave,, Box 1760 
Portland, OR 972r:t7 

August 23, 19&+ 

I do not feel there is a proven threat to our drinking water. Meet of the peopte 
within the ttaffected arean are served by the Bull Run Water SupPJ..y, therefore, 1'e 
most economical solution would be to fUrnish Bull Run water to the few remaining 
customers. , / 0 #-

Signature 1 (,/_,//i ·Jt-a_ )x{/-;,t-d~~<'....;.-' 

Addr"" /O 00~'1 ;1/ c:. P1lt1F1" 5T. 

fci f\.~( Ll't .:10 
1 

o 1Z 71 ;;;:..o 

Environmental Quality Colll!lission 
522 s.W, Fifth Ave., Box 1760 
Portland, CR 972Cf7 

August 23, 1981+ 

1 do not feel there is a proven threat to our drinking water. Most of the peopt~ 
within the "affected area" are eerved by the Bull Run Water Supply, therefore, 
most econoruical solution would be to fUrnish Bull Run water to the few remaining 

cuetomers. / ~ ·. ,/I c' I f/t' I Signature: /.. =o.'t~J"-'- l0 , b 

C/77'53 



--Envirol'\lllental Quality Co!!mission 
522 S.W. Fifth Ave., Box 1760 
Portland, CR 97207 

August 23, 1984 

I do not foel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 are eerved by the Bull Run Water Supply, therefore, the 
moet economical solution would be to furnieh Bull Run water to the few retttaining 

cu•tomm. Signature• .f'/71/V'-' ZC/t~ 1). )'?IC~~ 
Addrem J.J rf .-IC: / .3 '1' fl, 

~~p~ f7d'Y0 

Environ111ental Quality Co11111ission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not feel there ie a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run water Supply, therefore, the 
most economical solution would be t%_ '.D,~sh B.ull Run~w~t_er to the .f~ew )emaining 
cuetomere. £. 1 ( / / 

Signature: , f_..k.~__...-v' U_~'1 _ 

Addr"" r:z.:..-.z .~-;g_, I.if. f - ~ 

:Vto/-tt~~;:J( &/i~ t ?v 3 
:<. 5-]i-~) 17 

Environmental Quality Conmiseion 
522 s.w. Fifth Ave., Box 1760 
Portland, CR 972rt7 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Moat of the people 
within the "affected area11 are eerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customers. 

Signature: 

Address: 

Environ111ental Quality Co!llllission 
522 5.W. Fifth Ave., Box 1760 
Portland, CR 97207 

August 23, 19S4 

I do not feel there is a proven threat to our drinking water, Most of the people 
within the "affected area 11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrn~sh Bull RW\ water to the few remaining 
customers, / , - /. · ~ 

Signature• /-'\'1 /, . /- '1.'7'
'J ".\ !-:-> 

Meire,., Al{. f /(, J t(":j no { J.s 

d. I '/ IV E. /i!J ':" ,4rz_, 



Environmental Quality Conmission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 97207 

August 23, 198.4 

I do not feel there is a Proven threat to our drinking water. Mo5t of the people 
vi.thin the ttaffected area 11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish B~ll Run wa r to the few remaining 

customers. ~ ~4~ 
Signature: \ . 

Addrom I 'I/).. l/ ///if'")(' 11,/o TT 
{?rP Tf..I'/ n/ J> 0 /? CJ") J..3 V 

Environmental Quality Conmission 
522 S.W, Fifth Ave., Box 1760 
Portland, CR 97207 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area" are eerved by the Bull Run Water Supply, therefore, th! 
lll08t econ01aical solution would be to furnish Bull Run water to the few remaining 
customers, 

Signatur" {f),n,J !J)~ 
Addrem J..7 3t;, ~ £..., I/ 'l.'t<

pp-1/~ tue' '11) "(, 

~...._,,....._----- - --- ------~ 
Environmental Quality Conmission 
522 S.W. Fifth Ava., Box 1760 
Portland, OR 972rt7 

AugUst 2J, 1984. 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the tta.ffected area. 11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customers. • e· /f5l /? ,;> ~ 

Signature·: U::A...t'"~ tif. ~ 
Address: 

tY/i',J./J,1 -/ fk /e,,_ Jc~
/{!(, ~0 .A/.F 17c2,,c}'""'_.. 

tf1v,.. ik-.~ i 7 ..z__ :i_ 6 

-~~:;:;~ ~~-=-- - - - -- - - - - - - - ""'-= - -·.:..:--- .;... ~.___ - - - - . 

Environmental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 97207 

August 2J, 1984. 

I do not feel there is a proven threat to our drinking water. Most of the people 
vi.thin the ltaffected arean are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customers. 

Signature: -Y:,~f.. ')n .6 ~ 

Address: I ..1 7 If I S £ ,)~ ...tt ,f1 rJ-4.l.nJ @U 9 7 ;)..3 3 

Environmental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not !eel there is a proven threat to our drinking water. Most of the people 
vi.thin the "affected area.11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the ff!IW reinaining 
customer!!, 

Signaturei 

Addre11.e ~ 



Environmental Quality Conmission 
522 s.w. Fifth Ave., Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not feel there is a nroven threat to our drinking water. Most of the people 
within the itaffected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 

ouotomer" Signature! ~b '~~YJ-j ,, f, 
Addr"': IS :/,} !/ ,4, [.',, .~c¥tZ A-e 1 

f4,rjt£1t1cd';~'1_ 
q 79. ~3 

Environmental Quality CollJllission 
;22 s.W. Fifth Ave., Box 1760 
Portland, OR 97207 

August 23, 19e4 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customere. /7 /; () ~ /;) ~ 

Signaturei I~~~ 

Addr•"' U,7.S 'S?. 181 \\.. ~ 
<;.~o.e: 

Environmental Quality Commission 
522 s.w. Fifth Ave., Box 1760 
Portland, OR 97207 

'7103i! 

August 23 1 1984 

I do not feel there is a proven threat to our drinking water. Moet of the people 
within the nar!ected areau are served by the Bull Run Water Supply, therefore, the 
most econOIQical solution would be to furnish Bull Run water to the few reutaining 
customers. , :J cJ'.'.' ,.-_.,,,_ 

Signaturei - _0:> -

Addrese ~ / / '. , 

_______ ..,. __ 

Environmental Quality CollllliBsion 
522 S .W. Fifth Ave,, Box 1760 
Portland, OR 97207 

/,.:: 

August 2J, 1984 

I do not reel there is a proven threat to our drinking water. Moet of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, tb! 
most economical solution would be to fur~ish B l Run water to the few remaining 
customere. If_ rf () 

Signature: ,~ ~r . 
Addr••" 13 !:';! ,j 6' ~-cJ!; 

Environmental Quality Conmission 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 972rf7 

,6~f<Q~ 
17 ;LJ'1 

August 2'.3 1 19S4 

I do not reel there is a proven threat to our drinking water. Most of the people 
within the itaffected area11 are eerved by the Bull Run Water Supply, therefore, th! 

~~:~o!~~~ical s;~~tion would be :~j·~nish Budun wat(i :.o.;_he few remaining 

Signature!· /,J';f&j- ~ { iJ-l-?f/-q..C,<rr:.,.; 

Addreeo: "SPl- q}1 t 1 q 1 JJ ~ 

PcWU0 11
/; or? 17 i .) o 



Environmental Quality Co!llllission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 are served by the Bull Run water Supply, therefore, the 
most economical solution would be to f\lrnish Bull Run water to the few remaining 
customers. - ,.. ;~ 

Signature: {:!~o.: __ -·<.'.:r:.->--•-ILa-,:·' __ 
Addr•S8: /"3/'.. · · ~ J .. ~. J':,jj,an' 

~~., ?' Ld,<A:/ ;17,,< 33 

·-·-----------
Environm.ental Quality Corrmission 
522 S.W. Fifth Ave., Box 1760 
Portland 1 CR 97207 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to the few remaining 
customers. 

Address: 

Environmental Quality Conmission 
522 S.W. Fi!th Ave., Box 1760 
Portland, CR 972tfl 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are eerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnf,sh Bull~ water to the few remaining 
customers. tC'ita <! cu~c (/,-rq-

Signature: ,~ ;.\ , "Jl..i;(7 
\'] ILJ'.....X.. (;>, cu.xi 

Addr•"' /2015 s £.,ifs!! 'JT
t/-7 j! ;t, 

Environmental Quality Cormnis3ion 
522 s.w. Fifth Ave,, Box 1760 
Portland, CR 972f17 

August 2J, 1984 

I do not feel there is s proven threat to ou d 
within the "affected areall are served b th r rinking water. Most of the pt!ople 
most economical solution would be to ~ is~ ~uii Run Water Supply, therefore, the 
customers, _.( n , u Run water to the few remaining 

s1gnaturo:,..'.'.Jrrn,J 0-.rz.L~ a 122 TJ 
Addr"" :q-rt£.!!91JJL-Ave- fo1"\, OiC, I 

·---------------------
Environmental Quality Comnission 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 972r.t/ 

August 23, 19$4 

'v-j do not feel there is a proven threat to 
within the "affected arean are served tour drinking water. Moet of the people 
r.ost economical solution would be to ~nih~ ~uii Run Water SuppJ;r, ther1!fore, the 
<pietom.ers. , i~'if" -'.''-"- ~s u LR~ water .to the few remaining: 

'l'f' Signature!">\ll,;,'}m,\~-< O:L.. :ti. '/~f 
Address: al. <; '-5 JV € 1:-' 't 'rl--~ ' 

q~,~-'lP'" 



_ _.....;;_, __ ::o--·-.-·..--·----- - - .... - -- -

Environmental Quality Commission 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 972r:tl 

August 23, 19S4 

I do not reel there ie a proven threat to our drinking water. Most of th~ peop~~ 
within the 1taffected area11 are eerved by. the Bull Run Water Supply, there or~~ ) 
most economical solution would be to fUrniap Bull Run. water~t~ the few~rema 
cuotomero. J! I -1 . I i ~/) 

Signature1 (f/M{/V //I, . 

' Addre•" t _ <;1 ' ? , /tJ jt.JU ;[;_,r__e__/ 

/!i~J/ for f"?c;;;;:LJ 

___ ,- ___ . -.--------~--

Environmental Quality Conmission 
522 S.W, Fifth Ave,, Box 1760 
Portland, CR 97207 

August 2), 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to the few remaining 
customer11. ;__i,_~,"..,t/'// '} {.2; (-.,-: µ h' 

Signature: -;~:·:_·~--~·-, .;~,{ JT,"1-;!.,,__--_ 

Address~ ,2s-fl //,/, ;·.--;?/ :j__!!J_:/E/1££ 
. _, /) ,, ,.) 7' 3 /' ,I _'/!7'L,,1.l,V' 1). c '/.._ -1 £,- · ~,, 

Environmental Quality Commission 
522 S.W, Fifth Ave., Box 1760 
Portland, OR 972Cff 

Auguet 23, 1984 

I do not feel there ia a proven threat to our drinking water. Mo11t of the people 
within the ttaffected area. 11 are served by the Bull Rwi Water Supply, therefor&, the 
most economical solution would be to !urnish Bull Run water to the few l"1!maining 

eustomero. Signature: ~ J/[i /)ktmcw,~ {)r: 
Add:tess: /4 

or,,o Yi..L ful~,e_ C'.0 

. - -- ---__...,. - - -·-·- - - - _ . ..,,....._ - .. - - - ·-

Environmental Quality Conmission 
522 s.w. Fifth Ave., Box 1760 
Portland, CR 972(1'{ 

August 23 1 1984 

I do not feel there ie a proven threat to our drinking water. Most of the people 
within the "affected area" are el'lrved by the Bull Rwi Water Supply, therefore, the 
most economical eolution would be to f\lrnish Bull Run water to the few remaining '*' Signatur~~ ,_; 

~11~&-"I~ 

customers. 

Addr"" /.j_l.7<j:, A· t. ~ 
(~,Qi.. f?.,<'j'-3 

,J) ~ .i:;,._,,_ ~ ,,;.,..; I~ A-.H.A.-

~----------~-· - - - - - - - - - - - - - --~·- --
Environmental Quality Colllllisaion 
522 S.W, Fifth Ave, 1 Box 1760 
Portland, CR 972(1'{ 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the 11affected areal! a.re served by the Bull Run Water Supply, therefore, tte 
most economical solution would be to furnish Bull Run water to the few remaining 
cuatomera. 

Signature: 

Address: 



Environmental Quality Conmission 
522 S,W, Fi!th Ave., Box 1760 
Portland, OR 972CJ7 

Auguat 23. 1984 

I do not !eel there ie a proven threat to our drinking water. Most of the people 
within the ttaffected arean are served by the Bull Run Water Su1=1pl.y, therefore, the 
most economical solution would be to furnish Bull Run water to the !ew remaining 
customers. 

Signature~~ D ~ 
~ 

Address: /-J 3~- 71.• £. /ff 

cJ~~ _ 9721..o 

.-.-.. ~------
Environmental Quality Co11111ieeion 
522 S.W, Fifth Ave., Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not !eel there is a proven threat to our drinking water. Most of the people 
within the ttaffected areau are served by the Bull Run Water Supply, therefore, tM 
most economical solution would be to furnish Bull Run water to the !ew remaining 

Signaturet 

Addresst 

~-~--=-~-=--=-'"'-=-· ··c.-=-~ - - - ~ - - - .= =-~ - - ~ -· --=-= ~ - - - - - - - - - -===r.=~=~~-
Environmental Quality Conmission 
522 S.W, Fifth Ave,, Box 1760 
Portland, CR 97207 

August 2,3, 1984 

I do not feel there ie a proven threat to our drinking water. Most o!' the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most econ011tical solution would be to 1'u,Jjnish Bull Run water to the fev remaining 
customers'( i J 1 1 ) I. 

Signaturet f.'· 1."\rt' -~,Al,s:/~~~µ.A..,,t-\ 

Addr•"' J_6. 1.J :; , j ?7& .fL
.ryhY-,_,f ,,,.,,~,, ~ q 1'930 

---------- ------ -- -- - - - - - -·---~----~=~=---•-====-•=r.=~-~M=~z~-~ 

Environmental Quality Conmission 
522 S.W, Fifth Ave,, Box 1760 
Portland, OR 972CJ7 

August Z3, 19134 

I do not fe=l there is a proven threat to our drinking water. Most of the eo le 
within the affected area" are served by the Bull Run Water Supply, therefo~e ptll!' 
most economical solution would be to furnish Bull Run vater to th f llli 
customers. Vf\ 

1 

e ew rems ng 

Signatur" \(\~ ~J\,l\l 4//J 'J /~ 
Addroo" I A l \'0 'i'.J i D '6 ~ ~ 
-:;p~ {j_!r__, 

q 1?.:LO 

- - - - - - - - - - - ~ - ~ - - - - - - -=-===~ - -~-=-~-~-=---r.-=-·-==-~-~-=---~-=-

Environmental Quality Conmission 
522 $.W. Fifth Ave., Box 1760 
Portland, OR 97207 

August 2J, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 are served by the Bull Run Water Supply, therefore, th!! 
most econ011tical solution would be to furnish az1 .Run vater to the !ew remaining 
customers, Jl . ·" ~ 

Signatur•"l/"~fr/ · """""' /, / 7513 
Addr•m / !} '/ J!, f ,/IP 1' fa'- ' ;vs -

Cf/ 2L 6 



Environmental Quality CoJ1J11issian 
522 s.W. Fifth Ave., Bax 1760 
Portland, OR 97207 

August 2), 1984 

d inkin ter Most of the people 
I do not feel there is a proven threat to our r g wa • therefore the 
within the "affect&d. arean are served by the Bull Run Water Supply, ini.n 
most economical solution would be to fUrnish Bull Run water to the few rema g 

customers. Signature~,;{_( (','ci-.) ~ji:/.'.,J,~·--,,._ 
Address: , d--'f- 0 f, /':)/,).it: /_l,L·:__~ 

I/ I __ f,l., ' 

·"D_,:~i·(rz)~~-·- 9 ,1;J-- 3~ 

·-·------- - --·----- .. --- - -
Environmental Quality Co1'1171ission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 97207 

.. ·-· -· ·- _ . ..._ ~ -- -~ .. -·--. 
August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, tha 
most economical solution would be to fUrnish Bull Run water to the few remaining 
cuetomers, 

Signature:',-~ ... · _) 

Address: /). 
I ,.: c~ 

/ --. 
~ L L ,, .•• l.__, (~ 

. . ) ~_;_, 

----· - --- - - - - - ... --- - - - - ~~ - -· -·-~--···-·- ·--·-·-
Environmental Quality Conmission 
522 S.W, Fifth Ave,, Box 1760 
Portland, CR 97207 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Meet of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Eull Run water to the few remaining 
customers. 

Signature: 

AddreS8l 319$ he. I a.b (!_"f-' 

flaclt~' ()£ 'l. 7;,_~ 

Environmental Quality Conmission 
522 S.W. Fifth Ave,, Box 1760 
Portland, CR 972(ff 

August 23, 19EU. 

I do not feel there ie a proven threat to our drinking water. Moat of the people 
rlthin the "affected area11 are served by the Bull Run Water Supply, therefore, th! 
most economical solution would be to fUrnish Bull Run water to the few remaining 
oustomers. ' / ,;' /) /) , 

Signaturn -/7? (~.'( {"' 'c:57 (l'};J1!£--?/ 

Addre" '/] 0 T / 5 , f_ ' fJ {_~ \<'-

(f/;r-1-L{l_c-,AU.(J, CP'JZ ' 
tJ7d..ss 

Environmental Quality Conmission 
522 S .W. Fifth Ave,, Box 1760 
Portland, OR 972(ff 

August 2J, 1984 

I do not fe:l there is a proven threat to our drinking water. Most of the people 
within the affected area 11 are served by the Bull Run Water Sunply therefore the 
most econ0111ical solution would be to furnish Bull Run water to. the

1
few remainfna 

eustomers, • ..,, 
Signature• cS,_,701 ;(, .<(f /Vw-zMr 

Addrom /~//cg .AE · ..fi lc..fK'-"'-""
;P~ a:'/L ~ <(7231 



! . 

August 23, l9S4 

Environmental Quality Corm1i6~ion 
522 S.W. Fifth Ave., Box 17 
Portland, OR 97Zrf! t Most of the people 

n threat to our drinking wa er. ,_ therefore, th! 
1 do not reel there is a ~rov: served by the Bull Run water Supp..,,, few remaining 
within the "affected area ar t furnish Bull Run water to _the 
most economical solution would be o 
cu!!tomer!!. Signature: 

Address:' --··/-'-.._ 

- - - - - - - - - - - ~-..;---....-- - - -·----=-----.... ··=-.-.-----.....---~--... ~~----

Environmental Quality Corrrnission 
522 S.W. Fifth Ave., Box 1760 
Portland, CR 972(ff 

August 2J, 19ali. 

I do not feel there is a proven threat to our drinking water. Most of the people 
Yi.thin the "affected area" are !!erved by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to the few remaining 

ou•tom•r" // . ;J ' ,-W;' ~ ,1 _,,_d__ 
Signature! r_;cu;-L-~'L //ftt· /~~/,tfG--

Addrooo: / 7,/'.:'7_,.,J, C::_., /tJ{l-7/l. 
~,,~0J1A1,YI~ 

Environmental Quality Collll\ission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972r:f/ 

August 23, 19S4 

I do not feel there is a proven threat ~o our drinking water. Most of the people 
within the "affected area 11 are served by the Bull RWl Water Suppfy, therefore, the: 
lllOSt economical solution would be to fUrnish Bull Run water to the few remaining 
customers. 

Signature: 

Address: 

Environmental Quality Collll\ission 
522 S.W, Fifth Ave., Box 1760 
Portland, OR 97207 

(r..:V ,J~ 
I <f 1 /I 7? t 'J;,,,:d (!,-u;;;f

¢?,-;ffe,._L- / ~ > 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the oeople 
within the "affected area 11 are served by the Bull Run Water Supply, therefoi-e, tte 
most economical solution would be to furnish B~ll Run water to the few remaining 
customere. ,- I Jv· ,- I ..:-, Al Signaturet (,,.--· ·~t\'1 ,/))1 ./"""V.t.·' 

Address: 

Environmental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972rt7 

JS? 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to the few re1!11lining 
customers. 

Address: 
J~ 
//___::,,·-'/--

&¥ 
s·_ E_ /5-J ,-r 

·r:- .CT /11 JV t/, d R_e -



Environmental Quality Conrnisaion 
522 S.W, Fifth Ave., Box 1760 
Portland, OR 972<J7 

August 23, 19$4 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrnish.-Bull RWl water to _the few ret11aining 
customers. 

Signature1 

Address: 

Environmental Quality Conmiesion 
522 S.W. Fifth Ave., Box 1760 
Portland, CR 972<J7 

i 

./ 
~-' 

~ -J. ~'',: L--(. (-

-- - -------~-

August 23, 19$4 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area" are eerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to the few remaining 
customers, · __j] /} 

Signature• 7J'(,,,Tu,k °';;J:/_L~ 
Addreoo:3.,'./;(_-5 ~- /5;<. - /1dt:.., 

r.b/( c'72-.30 

Environmental Quality Go111t1.iseion 
522 S.W. Fifth Ave. 1 Box 1760 
Portland, CR 972<17 

August 23, 1984 

I do not reel there is a proven threat to our drinking water. Most of the people 
within the "affected areau are eerved by the Bull Run Water Supply, therefore, th! 
most eeon0111ical solution would be to fUrnieh Bull RWl water to the f~.reuiaining 
customers. 

Signaturot ({i,'ti__ W~,C:~tttJ?r 
Addrem f:JJJ I 0 '6 £= / ef (}, Ylc£2 ~ 

f>Pz__,~;1-u{!___, C?JCJ gzb 

- -----~-------~ 

Environment.al Quality Corrsnission 
522 S.W. Fifth Ave., Box 1760 
Portland, CR 972r:fl 

August 23, 19a4 

I do not teel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
NO~t economical ao,4ltion would be to fllrnish Bull Run water to the few remaining 

'l"atomers. ·I~ ,,~,i<'--~--,. _ - fi'_ ~ 
~¥ Signature. ~@~·-~-:? 

Addre"' /J-_1;"7 <(' c;:- _
1 

,%_ /I,/~ / 7 ' ~ r· C,• • /c_:J ,h"w-<· ...._ 

Environmental Quality Conmission 
522 S.W, Fifth Ave., Box 1760 
Portland, CR 972rt7 

/c7//tn~ t:'}l y1;2 1'6 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customer5, ~ . /T'1c..~u _,) 

Signature: ,l-l.iYLt_ dJJ!ff..JraJt._ ~\_.i 
Address~ / q I/ ~ Q C -P - _. "/) 

8) "-r -) .._) • c. . tj. '1$·')'1..~~'\_J 

1).., ·- -7-:: ···/ (;'• / '1 ?, :z, ,..,. -.--' ~~c-{ ,:.)., ':.;.- I ..,.S-- ,,,- './' 

--



Environmental Quality Corrmission 
522 S.W, Fifth Ave., Box 1760 
Portland, OR 972rJ7 

August 23, 1984 

I do not feel there is a Proven threat to our drinking water, Most of the people 
within the "affected area 11 are served by the Bull Run Water Supply, therefore, the 
mo\'lt economical solution would be to furnish Bull RWl water to the few remaining 
customer\'!. .{: ~- .,.;;:!~ , 1 . 1 

~~' Signature: -~&1-ct~ ',,, _;;Jt:..£.l 
7, 

Address: 1 ~ -·- ~ 
1J,o"~ 'o.i;;.\/\tLA->-

--------------------
Environmental Quality Co!l1!!iSl'lion 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 972Cfl 

August Z3, 1984 

I do not re:l there is a Proven threat to our drinking water. Most of the people 
within the affected srea11 are served by the Bull Run water Supply, therefore, the 
No\'lt economical a-ion would be to furnish Bull Run water to the few remaining 
,,.._stomere, , i i.J2t!._J.;• V. '-A , .._p ..-----:· 

Signature'f"""'" /,a,,~d\, ?J::;f;r· , 

~ c I . /, 
Addreso: .1._:).,;t)/iw /3' ·' 

··-·~-u-

Environmental Quality Commission 
522 S.W, Fifth Ave., Box 1760 
Portland, OR 972rJ7 

' ) +-!-,, J ~' .. C)'("' 3 ~ If'u ... u,.u"~ '-- 'Hc- , .,, ,) 

.----=-=-:::---~-- - - - - - - - - - - -

August 23, 19$4 

I do not feel there is a proven threat to our drinking water. Moet o_f the people 
within the "affected area11 are \'lerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to the few remaining 
CU\'ltomers. 

Signature: 

Addrese~ / (-? ;;'/ 

Environmental Quality Commission 
522 S.W, Fifth Ave., Box 1760 
Portland, CR 972(]7 

August 2J, 1984 

I do not feel there ia a proven threat to our drinking water. Moet of the people 
within the "affected area 11 are eerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customer!!. "~, · /I __ft . / 

Signaturei -:. :f ;__.,- ~· ~~,,, 
Addres:i: 2 .2. I 2. ~ ,£'°, :;? J' d..:.v , 

,fa;.C,t~ &n~ f'7.L/6 

~-·~~~-~--- - --·----- - - - - -- -- - - - -- --·~~-- --~----~-~~ 

Environmental Quality CO!!l!liasion 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972rtl 

August 2), 1984 

! do not feel there ia a proven threat to our drinking water, Hoet of the people 
within the "affected area.11 are eerved by the Bull Run Water Supply, therefore, the 
mo:st economical eolution would be to ~nis Bull RWl water ;,zo t few remaining 
customers. 1 / <l 

Signature: µ, AJ.:c 

Ad"'•"' 7g5;u: s-.r: ~ el: 
(5:;..,,{'4<._ (JJ,(f"" 97d 0 



Environmental Quality Conmission 
522 s.w, Fifth Ave,, Box 1760 
Portland, OR 972CJ7 

August 23, 19B4 

I do not feel there is a proven threat to our drinking water. Moet of the people 
within the "affected area 11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to the few remaining 

Signature: .,(r.J 1.tt.,;l (,,- t_'i./;,;ittU:-tl--
. ·( (, {'r} _t/, L. 

customers. 

Address: j !{L/;~~ ;: 'Vf I[ {Li:. 

- - -- - -~-- - ---- - _.;---;::· __ - -- -- --=---:-- -:::...-_ - - ...;--=-:;;;,-;:;... ---~~--·--- -- - - - -

Environmental Quality Commission August 23, 1984 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 972(!7 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are eerved by the Bull RWl Water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to.\he few :,emaining 

customers. -n '" ', ' ' ' ·. '~ Signaturei \· • I : \ ' !.-( 
Addr.,., 

1
j. ;": ~ / l,j {, ~L.l,;-0-' (,LI/, 
0,~u' ·V,61 /o u· 

Environmental Quality Conmission 
522 S.W. Fifth Ave,, Box 1760 
Portland, CR 972(!7 

c 

AUgUst 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected srea0 are served by the Bull RWl water Supply, the~fore, the 
110et economical solution would be to fUrnish Bull RWl water to the few, remaining 
~stOll'lers, ~A"l9 · ,1 , ;_, --,..-. . 1 . ,, ! 

Signaturei':, (:__:__._ ! ~:-:.... ,.L/.,, ;_j -! .. , -.(_) U-~-

Addressi 11 {/ 'OJ /i1 \ :' i,/ ,'//·' 
1 b' ·-~~ 

.of-V 1,(LC, 

Environmental Quality Co!lflli~sion 
522 S .W, Fifth Ave., Box 1760 
Portland, OR 97207 

-----------
August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 are served by the Bull RWl Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water, to the few remaining 
customers, f , .-J ~1 ' \ 

Signature: U~;-?.'-(-b__.( /\., ~ /u~lv--r..__,; 

Address: / l f C I f S , L , ,i)_u-~.'-./,,•_&?,U 

----------
Environmental Quality CO!llrtisaion 
522 S.W, Fifth Ave,, Box 1760 
Portland, OR 972(!7 

--1/-::~ -~ z't .. ;:· "'< "Ir:~ ( 

August 2J, 1984 

~~~~o~h!e:;f;h~edis a ~roven threat to our drinking water. Most of the people 

mo•,t economicale~o~ut~~~~o~I~ ~;r;~df~n~=~ =~ii~~!:!:~ ~~Pr~'r!!;e;:_:~rinei,ngtho 
cus omers. ....., 

Signature1 ~)a:«-1.C'- .OJ"_~ • 

Address: q f .<I J . ~ d-: .:?,,,;;' iJt "' 
(,--;o-t:li'a-n..:// c'JI,.J:, 91':t,/{:; 



Environmental Quality Co1m1ission 
522 S .W. Fifth Ave,, Box 1760 

August :2:), 1984 

Portland, OR 972r:f/ 
t t ur drinking water. Mo~t of the people 

I do not feel there ie a proven thre~ b ot~e Bull Run Water Supply, therefore, th9 
within the "affected areau are serve y i h B 11 Run ;tater to the few remaining 
motit economical solution would be to furn1,J u :n (I , - . ~ 

cu•tomoro. Signature• ~~~~.fJ//jJz:J:! ~ 
1
i /~ 

Address 1 ; '1?. j f.' 

_--;;:;.--------~--.--~.---- -----
Environmental Quality Co11J11.ission 
522 s.w. Fifth Ave., Box 1760 
Portland, CR 972(17 

Auguet 2,3, 1984 

I do not feel there ia a proven threat to our drinking water. Moet o! the ~eople 
within the "affected area11 are served by the Bull Run Water Supply, therefore, tte 
moet economical solution would be to furnish Bull Run water to the few remaining 
cuetomere. 1.: ff / I _, _ ._}_,_ __ · 

Signaturei ;tf.Y-1/\,1.--"( ('t"'µl.,.L-V~ · 

Addrem I 2i 7 d-1+ 5 )3: - cV;vti:{ v 

r~J~ 

---- -______ -;.._ - - -- - -~-~·~ - - - -- -- - - - -- - -- -- - -----
r 

Environr.aental Quality Co11111ieeion 
522 S .W, Fifth Ave,, Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Moet of the people 
vi.thin the "affected area11 are served by the Bull Run.Water Supply, therefore, the 
moet econ0111ical solution would be to fUrnish Bull Run water to the ffiw remaining 
customers. 

Signaturei o/ Rr-?f.;{;;,-
Addrese1 /[,, r I ~ "' 

O ~'::J p. l.J/l/f-~)O(\/ -Sf';s-

t r/y 'l7J.Jfo 

--------·----------- ---------------------------------·-----------------
Environmental Quality Conmission 
522 s.w. Fifth Ave., Box 1760 
Portland, OR 97207 

Auguet 23, 1984 

I do not feel there is a proven threat to our drinking water. Moet ot the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, th! 
most economical solution would be to furnish Bull Run water to the few remaining 
euetomere, 

Signat"'"' ~J'I. £c;...,.,~~ 
Addre"' /J/,~(,_')] ,,( ct-MJ-

--------
Environ!Dental Quality Conaniseion 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 97207 

r~t-~(j.p- 11?--JJ 

August .2J, 1984 

( ,n .__,,,._) 

I do not feel there is a proven threat to our drinking water. Moet of the people 
within the "affected areau are served by the Bull Run Water Supply, therefore, the 
most eeon0111.ical solution would be to furnish Bull R\Ul water to the few remaining 
cu•tomm. Jk,,_L, _,/.. ;> f. _ 

Signaturei lfZ-t· ~~u 
Address: 11'1~ - ~f /.}S-~a,_,..., 



Environmental Quality Conmission 
522 s.w. Fifth Ave., Box 1760 
Portland, OR 972(// 

August 2J, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area0 are served by the Bull Run Water Supply, therefore, the 
most econontical solution would be to furnish Bull Run water to the few remaining 
customers, ---

1
-., • L 

Signature: -"S<".:l- ,,vS_b V ...___ ~_j:)&._:I'\/\.~. 

Addr•••• ··.'-\ V\ \. £_. IL\ c\ •\, 
'!;'. -·· t .. 
:6,,___L1...~,_,l~ C_1c. ~;-1 ~.=,~ 
. f (, I - 5i -1 5 '--l 

---·---··--
· - - - -- - - - - - -

Envircnm.ental Quality Colllltission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972(// 

August 2J, 19134 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 are served by the Bull Run water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to the few remaining 
customers. 

Signaturel 

Addressi 

----------
F:\vironm.ental Quality Comnission 
522 s.w. Fifth Ave., Box 1760 
Portland, OR 972(// 

,~ i ·' 

--~ ·r 
</ ;1.:i. -·-~ 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 

- ' ' ~ - " /,, { ;!'hc..-.L 
Signature: :::7¥L~c....e..- / -.,,..U.<- '- , 

Address: ·• ·- -->c1 JE ;trz,;1..-. .J6·~rJ/.-
/:~" e> , '!.- 97;J3 3 
-/-~-t-ai'~' ({, 

customers, 

c:i 5 "-/- c: ( 7 

-·----·--·-- -----... 

Environm.ental Quality Conrnisaion 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972Cfl 

August 2,3, 1984 

I do not feel there ia a proven threat to our drinking water. Most of' the peo le 
within the 1taffected area" are served by the Bull Run Water Supply therefore P the 
most economical solution would be to furnish Bull Run water to the' few •~:~~ 
customers, rema ..... , ..... 0& 

Si t ,/ ,} :_] . /,r- ' gna ure: .~Uv.o:.h-7'\ / .. -f.-f:r,_1 ,, , , .. 1_,.-:,,1,,_/,/ 
\.1. ___.<---"- ~,.<--·~· .... , 

Address; .. -~ ..)- ; 1 /' ,,7 ..,--, / ·--.. /r 
; .;.." '- ~ .. __,(.i),· /~-::'i.~/': ,./ p-

Environmental Quality Conmissicn 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972(// 

/.:;.-1 <-:~ _; /,.-1.,J--"''' /d-?f' ----[..; ' 
_, ~,..,,.. ;--... '::-•/.1 (.. __ ............... >"'? ;;::... .]. 3 

2sd-c:r,,7 , 

August 23 1 19$4 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the 11 affected area.11 are served by the Bull Run Water Supply, thert'lfore, the 
most economical solution would be to furnish Bull Run water to the few remaining ., 
CUStomer8, , )• -· 1 , I 

0

1 1 • n(~Ll',.~} 
Signaturei 1/1vV'(l.:..r-.1 /)/:_,l ,l>'V...l-1'..lLC"-<'.?'J'l C 'i \'""'-'"\ 

Addr"" J3y__:.;'5 A. E.o!u.lLvJ -----,- _,, L 
_;J -t:kl {,z,i/ . t ;;:i~ 

S~'/-- 5~ 



Environmental Quality Conmie sion 
522 S.W, Fifth Ave., Box 1760 
Portland, OR 972<17 

Auguist 23, 1984 

I do not feel there is a proven threat to our drinking water, ~~st of the people 
within the "affected areall are served by the Bull Run Water Supply, therefore, ths 
most economical solution would be to furnish Bull Run water to the few remaining 
customers. ,, ./ ., _ _ ~ _t _ 

Signatur" )'fL.J.{-'-G /. /•'7d.-·LZ._ 

E:nvirorunental Quality Conmission 
522 S.W, Fifth Ave. 1 Box 1760 
Portland, OR 9?2C/7 

August 23, 19$4 

I do not feel there ie a proven threat to Olll" drinking water, Most of the people 
within the otaffected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customers. 

Signature: ·f.LLlv iJ 'i--fr 
Address: · ;_ J._ :J- 1i/ L., / t' 3 ., .. / (i.A.L<.. · 

--------··----. 
Environmental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
Portland, CR 972(1'/ 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 are served by the Bull Run Water Supply, thereCore, tte 
most economical solution would be to fUrnish Bull Run water to the few remaining 
customers, 

Signature: ~--J-·vv/Pdt. r J-/1 a.-~~ 
Address: 

---~- ... --. 

Environmental Quality Co!llllission 
522 s.w. Fifth Ave,, Box 1760 
Portland, CR 97207 

f ?' N'.E //3 r;1 

97,1..?-.0 

r.!, S !) , 0 1 ll 

August 2J, 19S4 

I do not feel there is a proven threat to our drinking water, Most of the people 
within the "affected area11 are served by the Bull Run Water Supp];y1 therefore, the 
most economical solution would be to fUrnish Bull Run water to the few remaining 
customers. 

Signature: 

Address: ~--! ; ,. e J:·. > <./._,-. ·?!~ 

~{__, j " ,! ? 0 

~,/ 

/'.. ' 1· ,j r .. ) 'i 

--------- - - - - - - - -- - ...;"'..o-.:;--=:-:;:;-.,;;: ;;.,, -

Environmental Quality Conmission 
522 S .. W, Fifth Ave., Box 1760 
Portland, CR 972Cf7 

August 2J, 1984 

I do not feel there is a proven threat to 
within the "affected area11 are served b t~urB drinking water. Most of the people 
most economical solution would be to ~nis~ 5uii ~Water Supply, therefore, the 
customers, \...., 

1 
u un water to the few remaining 

Signaturei /1L ~> /1,o_·~-'. 1, _: ,----, _ ....... ,., l ;::-' '.14......:__. 

Address: 1:.i...d..<-1 I ~i:: $H-.!.._1l.tfJN '$-;
--p_~/.:J_ ;~~7 ,,....; 'u 10 c) lc~c-



------··--·--··-·--. 
Environmental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972<:!7 

August 23, 1984 

I do not feel there ia a proven threat to our drir'.king water. Moet of the people 
within the "affected areau are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run_ water to t~e ""w;i,,remain,.:.ns 

cuetomm. m Y!1 U · I 
Signature: -t l/t/&-:; ~U ~ 

- ·------- .-...---.-·--------~---

Environmental Quality Collfnisaion Auguet 23 1 1984 
522 s.w. Fifth Ave., Box 1760 
Portland, OR 972(17 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area" are eerved by the Bull Run Water Supply, therefore, thi!t 
most economical solution would be to furnish Bull Run water to the few remaining 
cuetomers. 

Signature: 
. -_// 

Address: 
-~-· :: ii<.::: 

Environmental Quality Commission 
522 S,W, Fifth Ave., Box 1760 
Portland, OR 9721J7 

c' 

August 2J, 1984 

I do not feel there ie a proven threat to our drinking water. Moet of the people 
within the 1taffected area 11 are served by the Bull Run Water Supply, _therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
CUl!Jtomere. 

Signature: 

Addreee1 

--~':....-------- --~---------

Environmental Quality Commission 
522 S.W. Fifth Ave,, Box 1760 
Portland, Cfi 972<:J7 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Meet of the people 
within the 1ta,ffected area. 11 are served by the Bull Run Water Suoply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customers. / 

Signature: //l 7 _/ L ' - -/ , 
'- ...-{!-~ / -{,£1p 

Addreee: / J 
'/ JI j./ E (\ '-1 s 5 _,, /_ l 

)i'/Y'JJJ 

------ -----~--- - - ---=-=~::;;-...; -----------------
Environ1Qental Quality Conmiaeion 
522 S.W, Fifth Ave,, Box 1760 
Portland, OR 972(J"( 

August 23, 1984 

I do not feel there is a proven threat to our drinking water Most of th 
within the "affected area. 11 are served by the Bull Run Water Supply the ~ peop;:'m 
moet economical solution would be to furnish Bull Run,,¥ater t th 't "" orlna, 
customers, ( . o e ew rema ing 

Signature: 9oJL, ':(, U•·~ 
Addroe" I ~'ffll S € Slt?f'Hf?JS C'.(;' 

P61'1.Ti:.tWt> '17 ;z 3 3 



Environmental Quality Commission 
522 5.W, Firth Ave,. Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not feel there ie a proven threat to our drinking water. Most of the people 
within the naffected arean are served by the Bull Run Water Supply, therefore, the 

~~:~o:~~~~mfoal aolution ::::t:e ~~~~ B(~~~' to th• fow romaining 

Addreiiet :;._ <-)S-cJ S 6 ~ 
/ 3/-·l-f 

Environ111ental Quality Co!llllission 
522 5 ,W, Fifth Ave., Eox 1760 
Portland, CR 972rt7 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most or the people 
within the "affected area 11 are eerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to fUrnish Bull Run water to the few remaining 
customere. J~t.' -'£f"1~ ,~..,. .-" _ ~ 7 7 Signaturet· .tJ. .

1 
.,.c,r~,._ ...._ u...-/L /. 

Addrm: ~~/(f<. . / &# 
;·;3-' :J '"" ,;') ;..( _....r_' . <_' ~>··lc;:.,,_,,(_L( __ ,. < 

*-li-Z~·"/ ,I <L-) ;7 .7.;<J.:· 

--~-

Environmental Quality Co!T111.ission 
522 s.w. Fifth Ave., Box 1760 
Portland, OR 97207 

August 2J, 1984 

I do not feel there is a proven threat t.o our drinking water. Most of the people 
within the "affected areall are served by the Bull Run Water Supply, therefore, tn:, 
most economical solution would be t.O furnish Bull Run water to the few remaining 
customere. 

Signature: t,{ C: Jl, ... d, 'f 
Address: / ~, /3 j .5": C: /Vj,JL S ;· 

·-,-l:IJ.an / - :J7.JJJ 

Environmental Quality Commission 
522 S.W, Fifth Ave., Box 1760 
Portland, OR 972<:!7 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area. 11 are served by the Bull Run Water Supply, theN!lfore, tt. 
most econ0111ical solution would be t.o furnish Bull Run water to the few remaining 
customers. L I_,., D .... / / 1.f? 1l 

Signature: JY'-4 ~ ,.,;xJ Vttfd>-_ 

Addr"" ::zs-yi IV e. J'f{, a.,;,_, 
f '-~CL->J - G~ en-; 

97fJ..3o 

Environmental Quality Conmission 
522 S.W, Fifth Ave., Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area.11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run wat~er to the few remaining 
customers, M ~ 

Signature: 5,.c!..>-"_,,.._ C /\;--,?- ~ 

Addr"a: / :'..<:; 5 y 5 L 5,Jvv.~-- ~ 
/~-1-i-d ,:')Al?- ? 7 ;__, J 3 



Environmental Quality Colmlission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972Cf/ 

August 43, 1984 

I do not feel there is a proven threat to our drinking water Most of the people 
within the "affected area11 a.re served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customers. -

Signatur" 0 / IJ e_ /1\ rJ l\R N '} . 
Address: 

Environmental Quality Co11111iseion 
522 S.W. Fifth Ave., Box 1760 
Portland, ClR 972rt7 

>f 

August 23, 1984 

I do not feel there ie a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run wat~r to the few remaining 
customers. 

Signature: 

Address: 

Environmental Quality Co11111ission 
5.22 S, W. Fifth Ave., Box 1760 
Portland, OR 972rt7 

--·----~--, 

August 23, 1984 

I do not feel there ia a proven threat to our drinking water. Most of the people 
within the "affected area 11 are served by the Bull Run Water Supply, _therefore, the 
most econolilical solution would be to~n·i~ ~l~ater toi the few remaining 
customers. Y,5_,, J _ 

Signature~ ~l-<--<--...:::. 

Addrees1 /OS-bP /c,J,~, ~PtJ 

-------~:-::-::---··-

Ettvironmental Quality Corrsnission 
522 S.W. Fifth Ave., Box 1760 
Portland, CR 972Cf7 

iJr:z"c. q Jo f'72 2.o 

Auguet 23, 1984 

I do not feel there is a proven threat to our drinking water. Moet of the people 
within the "affected arean are served by the Bull Run water SUpply, therefore, the 
moet economical solution would be to furnish Bull Run wa~er to th.e few remaining 

cuetomere. 'll!~.Jr: J,'. q;/:;_e-77{.1,1_x:lft1!·-
Signature: ·?," ,/ '"""" . ·' .J ,4 

/ /.f/_.f/_,_,/ _,,,:...",{ 77./(/f~ ,-q_ 
Addrese: ~ 

-%xtc.,./- 77;;;, 3 3 

Environmental Quality Collltliesion 
522 s.w. Fifth A.ve., Box 1760 
Portland, CR 972Cf7 

August 23, 1984 

I do not feel there ie a proven threat to our drinking water. Moet of the people 
within the "affected area.II are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 

Add.reset 

E<tr/ /(~11J~ 
'.-! .5{;;: /3 ) 5{, 

cuetomers. 
Signature: 



August ;lj, l'iai+ 
Environmental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 97201 M st of the people 

t to our drinking water. o the 
I do not feel there is a proven thre~ by the Bull Run Water Supply, therefo~ 
within the "affected arean are serve fur ish Bull RW'l water to the few rema ng 

mo.t economical solution would be to n . . 4: C .<. ·-. ~ ' 
· I/ ' 'vl-<Y"(....V...._. 

customer5. Signature~ /W.il-C'v rtL 1('7--,. fgt 
..., , /_J t::" ~~(u,,-~uL.. 

Addrem !?J''- { · ,; <,,. ,{ /fl\ 'f/;!3 J 
r~d.·'-""-- c;.;l. 

Environmental Quality Conmission 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 972C17 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water SuppJ.;r, therefore, the 
most economical solution would be to furnish Bull Run water to the few remainin.g 
euatomere. , (" ~ 

Signaturei f-_, ....,.....,_,_ :'( • -.::·2 i £ _ !---'~ r ~' 

Addre:J:J: _ __,.:_ _ _:, __ /--:' ~ .:::~ / _.("'" -2 ----d 

(--;~----~~, c._r~5 - ;-: .::-~ _-, ·~ 

~~~----------~·----.-

Environmental Quality Co111nission 
522 s.w. Fifth Ave., Box 1760 
Portland, CR 972rt7 

August 23, 1981. 

I do not feel there ie a proven threat to our drinking water. Moet of the people 
within the "affected area11 are 11erved by the Bull Run Weter Supply, therefore, the 
most econanical solution would be to furnish Bull Run water to the few remaining 
cu11tomer11. 

--··---------- - --

Environmental Quality Conmisaion 
522 S.W, Fifth Ave,, Box 1760 
Portland, OR 972rt7 

------ __ __,......,___...__... ___ _ 
August 23, 1981. 

I do not feel there ie a proven threat to our drinking water. Most of the people 
within the "affected area 11 are served by the Bull Run Water Supply, the~fore, tb!i 
moat economical solution would be to furnish Bull Run water to the few remainin.g 
customers • /. , ? .-. / £{} // , -/,--

Signature: {__.t:':£,,~-r.__, C_,, (___~,c"2rLl.?,i_.. _, 
1:11 . rf· 

Addresa: J /-.:> J ·, , • Ui+-r1·t..,1....-r0 (_,,-

Environmental Quality Conmission 
522 S.W, Firth Ave., Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area 11 are served by the Bull Run Water Supply, the~fore, the 
moat economical solution would be to furnish Bull Run water to the few remainin.g 
cuetomere, 

Signature~ :::~ ... /:-

Address: 



Environmental Quality Conmission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972rt1 

August 23 1 1984 

I do not feel there ia a proven threat to our drinking water. Most of the people 
within the "affected areau a.re !lerved by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining. 
customers. ···/J.'J / 1 . ;'J~;: f -.;,,u//',_ .. " 

Signature: /;<'./'.-'!..A~'-(-?~~·'?, :jL;:--.__ :(;. ~.---.·'·· :;~·"'",/\... 

Addr•••' // '/( ,! /_dt(q'~'/!,' ,.,-J/ . . ·)71· 

---~·::::--:...----------

Environmental Quality Co!ll'llission 
522 S.W. Fifth Ave., Box 1760 
Portland, CR 972rtl 

»') ..•. v tY ~··~'~! 
t· ./ c,.-- ,- .1 . ·,_ '),__ •' (._.;; / ,---

)} l>;t 1.://t--t/ ,:'!'.' ..... 

,/ 

August 2), 1994 

I do not feel there ie a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
moet economical solution would be to fUrnish Bull Run water to the few remaining 
cuetotners. L/J.' . 

Signature: 1-":·iv\_ '1,~~ 

Addre"' I",-..,. v 1,1· ic' " " 
f,) I U, , -, µ/o.P':'.) 

Environmental Quality Co!IBllission 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 97207 

(' -n.J~ ' " 
/,;{!fa ()"Ji, f 7 J_lt) 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
'Iii.thin the 1taffected area 11 are served by the Bull Run Water Supply, therefot"e, the 
moet economical solution would be to furnish Bull Run water to .the !fnt remaining 
cutitomers. 

Signature: 

Address: 

- - - - - - - ·----~-- ·····-------- ··--·----

Environmental Quality Co11J11ission 
522 s.w. Fifth Ave., Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the peop~;. 
'Iii.thin the "affected areau are served by the Bull Run water Supply, therefore, 
most economical solution would be to fUrnish Bull Run water to the few rell'laining 

Signature• ;/he'} t ?!/, ~~ eustomere. 

Addrem /?'tit' ·~j;, {:,,.,;;;:;r-cT 

--------= 
Environmental Quality Co!IBllission 
522 S.W. Fifth Ave,, Box 1760 
Portland, OR 97207 

tf'?tzt-f_ {~ 7'7;J.JO 

----------------~-------.:.-:. __ _ 
August 2J, 1984 

I do not feel there is a proven threat to 
with:in the ltaffected arean are served b t~urB drinking water. Moat of the people 
most economical eollltion would be to t1n1s~ B uii ~Water Supply, therefore, th! 
customers. u un water to the few retaaining: 

Signature: y~ L.1' L-<'. J } / / _ 
.. ~.:,.(vV ~- ·'""· L/~:/ .(:~v-....V 

Address l '- . L._,-l./" • 
,...,,/: • .,--/ . ,>:: I· .... ~,--- ' ., .. --- { :,1--



I 

·----- ·------
Environmental Quality Colll!lission 
522 S.W, Fifth Ave,, Box 1760 
Portland, OR 97207 

August 2J, 1984 

I do not feel there ie a proven threat to our drinking water. Most or the people 
within the "affected area" are served by the Bull Run Water Supply, therefore, the! 
most economical solution would be to f\lrnish Bull Run water to the few remaining 

custo111ere. -·~ ~ /' _ , 
Signature':"" {_,lt,,4./>t-~L- LJ-. V,:;L_,,.,_,{-&"~-· 

Addre"' I~ (, 7$ xf 'ft, 'J-?4u-'..t_. 
/'J,JJt,ttM&i.,JJ:~ · CJ 7 ),33 

- =~- - - _-o, - --- -~- ----~-------

Environmental Quality Conrnission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 97207 

August 2J, 19$4 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area11 are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
eu•tomor•. '} ; !)~ p 

o. ~ , -.i)Signatur" r-:;f,;,tw-~l&J! ,f/i,~ 
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Environmental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972Cfl 

August. 23, 1984 

I do not feel there ia a proven threat to our drinking water. Most of the people 
rlthin thft "affected area" are Berved by the Bull Run Water Supply, the~fore, the 
most economical solution would be to furnish Bull Run water to the !~ remaining 

eu•tomoro. Si-::aturet //1 (r -e.1~~'2_., 
Addr .... i1 /'/( sr v.rJ~ 
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Proposal to Declare a Threat to Drinking Water in Mid-Multnomah County 
Pursuant to ORS 454.275 et. seq. 

C. SUMMARY OF ORAL TESTIM'.INY FROM THE ENVIRONMENTAL QUALITY COMMISSION HEARING HELD IN 
ROOM 1400 OF THE YEON BUILDING ON SEPTEMBER 11, 1984 

This summary is based on Department 
of Environmental Quality staff 

1. Dean Welch, 1253 S.E. 139, Portland, Oregon 97233, is opposed to the 
installation Of sewers in the affected area. He believes that the quickest way 
to correct the problem would be to bring in a new source of drinking water. He 
was also opposed to the meeting place (Room 1400, Yeon Building) because it is 
outside the affected area and hard to get to. 

2. Lucille Bickford, 435 N.E. 131st Place, Portland, represented herself, her 
husband, and her neighbors and friends. 

She believes that sewers will eventually be needed, but she wants proof that she 
is contributing to the problem. She also raised the following questions: (1) 
What waters are being polluted? (2) Whose wastes are causing the problem? (3) 
What contaminants are present? and (4) Who made the analyses? 

She believes that there is conflicting information on the cost Of sewers. She 
is also opposed to the seepage fee concept. Ms. Bickford asked to be placed on 
the mailing list for subsequent information. 

3. Richard Lozo, 1717 N.E. 137th Ave., Portland, is opposed to construction of 
sewers based on the evidence presented. He has not experienced any problems 
with drinking water or with his cesspool. He believes that if a problem exists, 
the most economical way to solve the problem would be to find another source of 
drinking water. He also believes that people in the affected area should be 
able to vote on the issue of sewers. He also estimated that the cost per 
household could be about $3,900 per unit based on $216 million divided by the 
number of households in the affected area. He expressed concern about the 
potential air pollution associated with industrial development, if sewers were 
installed. 

4. W. C. Feebler. 13848 S.E. Rhine, Portland, is a property owner, who wants the 
people in the affected area to have an opportunity to vote on the issue of 
sewers. He believes that installation of water mains to deliver water either 
from Bull Run or from a water treatment plant would be cheaper than to install 
sewers. He also believes that cost for sewers would make property unsaleable, 
and that reasonable definite cost for sewers has not been established. 

5. Earl Wood, 13535 N. E. Schuyler, Portland, being retired, expressed concern that 
the cost of sewers is indefinite and likely excessive. He estimates that sewers 
would cost $10,000 per lot plus $1,000 to $2,000 for a hook-up fee. For such 
rates at 12.5 percent interest, it would cost him about $100 per month for the 
interest alone. His general view is that the people in the affected area don't 
need sewers at such costs. He suggests that if the upper layer of the aquifer 
is polluted, it doesn't mean that wells tapping deeper from within the aquifer 
would draw polluted water. 



6. Virginia Purkey has lived in the original Parkrose area since 1957. She does 
not believe many people in her neighbothood--widows, widowers, and single 
parents with children--can afford from $10,000 to $12,000 for sewers. She also 
noted that there are added costs to abandon a cesspool and to reverse the 
plumbing before hooking-up to a sewer. 

She believes more research is needed to understand how soils reduce pollutants. 
She also believes the county should declare a moratorium on the use of non
biodegradable detergents and should eliminate the use of garbage grinders 
because these sources contribute to the problem. 

She felt that an alternative method for household sewage disposal would be the 
use of composting toilets. She reported that one real estate service was buying 
up homes on 122nd Avenue and renting them. 

She also identified a dilemma as follows: Areas having clay soils are 
unsuitable for subsurface disposal of waste, leading people to build where soils 
are rapidly draining, only to discover that these areas are also unsuitable for 
such disposal methods. 

7, C. W. Nortgn, 419 N.E. 131st Place, Portland, emphasized that the issue to 
construct sewers should be voted on by the people. 

8. Richard G. Peters. is a local builder for the past 35 years. He indicated that 
99 percent of the homes with basements in the affected area have cesspools in 
the backyard. He noted that the installation of sewers would require not only 
digging up the streets but also the yards, driveways, and basements. Such 
projects would be extremely costly and be disruptive. He believes that few 
people can handle this type of indebtedness and that the issue of sewers should 
be voted on by the people. 

9, Bill Lamb. 651 N. Tomahawk Is. Dr., Portland, has been a building contractor for 
the past 25 years. He agreed with Mr. R. G. Peters' testimony. He believes 
that the cause of the groundwater quality problem stems from the wide use of 
caustic soda to clear cesspools and septic tanks. He claims to have a 
biodegradable cleaner that has been effective in clearing cesspools and septic 
tank drainfields for the past 16 years. It was his contention that the 
groundwater quality problem could be alleviated by using his product, thereby 
eliminating the need for areawide sewers. 

10. Louis Turnidge. 18144 S,E. Pine St., Portland, testified that the Department's 
staff report regarding 1,1-Trichloroethane, used in plumbing systems, was found 
only at about 1 part per billion in some wells. He believes that the sands and 
gravels worked very well in filtering wastes except for slippery substances such 
as solvents, He believes that the source of nitrates and sulfates in 
groundwater comes from fertilizers like ammonium sulfate. 



11. Sharron Kelley. is President of the Rockwood Community Group. She identified 
two issues as follows: (1) She agrees that groundwater pollution exists in the 
affected area. She noted that the Community of Rockwood took up this issue 
which led to the sewering of the Burnside Corridor some years ago. She noted 
that Rockwood draws its water supply from deeper wells and thus has a lower 
nitrate-nitrogen content (ca. 2 parts per million); (2) She believes that the 
Commission should take a deeper look at the pollution level and the high cost to 
the people, She hopes that the future density development occurs along the 
Burnside Corridor where sewers are available. 

12. Jean Rood. believes that the groundwater used for drinking water is good, and 
now is not the time to dispute the quality. She asked what the difference is 
between the sewage emanating from a garbage dump and from her cesspool. She 
believes Argay Terrace needs sewers because the subsoil drainage is poor. She 
blames the development of Argay Terrace on planners (imported from the East), 
who were unfamiliar with the area, and on builders for being allowed to build in 
Argay Terrace. She also noted that.the residents already paid for sewers once 
but she did not know where the money.ended up. 

13. Herb Brown. submitted a petition from persons protesting the seepage fee, and 
written testimony concerning the inconvenience of the September 11, 1984, 
hearing location at the Yeon Building. He was also concerned about the source 
of pollutants since dye tests of cesspools were not performed, and soil core 
samples were not obtained to pinpoint the sources of pollution. He concluded 
that there may be pollutants present at scattered points but the sources are 
unknown. 

14. Jeanne Orcutt. protested that this (Yeon Building) hearing location, which is 15 
miles away, is not considered to be near the affected area. She suggests that 
this distance may be in violation of state law. She has submitted a number of 
documents for the record, including City of Portland Ordinances, statements, and 
maps. She believes the most economical method of solving the problem is to 
deliver Bull Run water to the few remaining people who rely on groundwater. She 
expressed concern that under the seepage fee concept, one can be charged more 
than the eventual sewer connection fee. She is also concerned with the "first 
source agreement" as not being in the best interest of Mid-County residents. 

She raised the following questions: 

a. What would be the effect on the water table if 14 MGD of waste 
water is withheld? 

b. What is the effect of domestic animal wastes on the groundwater 
quality? 

c. What is the impact of human burial on the groundwater quality? 



15. Carl Halvorson. 105th Marx, Portland, supports the proposal to sewer the East 
County area but believes that the high cost will adversely affect many people. 
He believes that the problem needs to be resolved for future generations, with 
the least impact on the people in the affected area. 

He suggested that greater support for the project should come from the region 
because the region will benefit from sewers in the affected area and thus should 
bear some of the cost. He noted that if sewers had been installed 15 years ago, 
the federal government would have paid for two-thirds of the project. He 
concluded that we have reached a point where we cannot continue pouring wastes 
into the ground. 

16. Donald R. Cook. 2006 s.w. Sunset Blvd., Portland, agrees with comments of 
United Citizens in Action, and believes the most economical solution to the 
problem is to use Bull Run water. He also believes that the City of Portland's 
development of a well field may have been a bad investment. 

17. Bonnie Luce. 2331 S.E. 174th Ave., Portland, Oregon, 97236, expressed concern 
that the cost of sewers will be a financial burden on the elderly, and may cause 
them to defer payment of their taxes. She believes that home values will be 
adversely affected, and only the affluent will be able to afford sewers. She 
also noted that the Columbia Basin is not identified in the 208 Basin Plan and 
may be illegal. 

18. Robert Luce. 3441 S.E. 174th Ave., Portland, Oregon 97236, suggested that 
someone has been distorting the facts. He questioned that 14 MGD of sewage 
could be generated by the resident population in the affected area. He suggests 
that body wastes should be separated and disposed of separately from other waste 
water streams in the home, thereby lessening the adverse effects on groundwater 
quality. He further noted that most of the Mid-County residents work in 
Portland and deposit their sewage in the city system. 

ELQ/ERL:lt 
TL3686 
Revised November 29, 1984 



Pro~osal to Declare a Threat to Drinking Water in Mid-Multnomah County 
Pursuent to ORS 454, Sections 275 - 310 

INDEX OF THE HEARING RECORD 

D. EXHIBITS ENTERED INTO THE RECORD AT THE SEPTEMBER 11, 1984, HEARING 

1. Jean Hood, submitted a newspaper article "Woman's suicide in town stirs 
widespread repercussions•, The Oregonian, September 9, 1984 

2. Herb Brown, Chairman, United Citizens in A.ction, submitted: 

a. Statement objecting to the location of the hearing 
b. Petition against use of the Seepage Fee 

3. Jeanne Orcutt, .submitted: 

a, Newspaper Article, "Unpaid sewer assessments spur county to start 
foreclosure•, The Oregonian, May 22, 1984 

b, Portland City Ordinances No, 148957, 148988, 149644, 150016, 150018, 
150121, 152170, 141151, and 156349 

c. 1983-84 Consumption and billing records for local water districts 

d. Water purchase worksheets for local water districts. 

e. Maps of Portland's well fields; Portland's water system; and the Portland 
Metro Area Water Districts 

f, Poem "The Sewer Saga• 

4. Donald R. Cook, written testimony 
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Woman's-suicide in ·town stirs 'irvidespread repercussions --, 
I 
fy WENDY LEE yean ago, ln the tan of 1980, when match into 25 gallons of gas, 3-) t;_uarts such a desperate end. horses that graced the walls of Bran- wasn't the best in the world to stay u 
1 BLAND, Mo. (UPI) - On a warm she contracted to have central air con- of motor oil, papers she ai::ct.iinulattd What they found was th&t no one son's modest fn.me home, of a "what- the farm," Weeks said. 
July toornin,g Christia! Branson lill.t di.tloning Installed in her home. When over the past four }'ears, a cord of was aware of the depth of Branson's not" shelf that housed flgurint:s and Branson occasionally confided In 
imld thi..~ttered debris of her life the jab was completed. she paid the w~, a few old tires and $30 worth !Dent~! _anguish and of the ultimate, other small items, and of the baskeli Weeks about her problems with the 
4-Dd end~ a nightm!lre witb a conlla- conttactor and considered the matter of fireworks- , 1rrevers1ble path she chose. of colorful flowers that Jibe bung to contnctor, but while she knew tier 
gratio11..that awoke far more than the clased. The blast knocked out neighbor- "She talked about (her situation) adorn her home. friend was worried about losing her 
tesldentS' of this tiny farming com- It was not. hood windows. Debris was &~:i.tt~red quilt! a bit, but I still didn't think any- Branson liked going to garage house, she had no idea, as did anyone 
"(llunity... The contractor, Elmer Buehrlen, as far as four blocks away. She di~d at thing would come of it," said Jodie sa!es, canning fruits and vegetablfs else, thc-concem was running so deep. 

The Pl-year-old leather cutter is disappeared with the money and did ' and passing her leisure time doing em- But in four suicide letters s!';p left, 
temembered by her neighb(Jrs as a de- not pay his supplier !or the work. Un· ."'"'._ broidtry work, She loved watching lhe ti!rterness and frustration Brn.nson 
~ent. caring, fiercely Independent der Miszouri law, the supplier, Macie· ''She had been i'Urt 1·n h<>r l1'fe and she movies on tele\1slcm and propping her- had bt:en harboring spewed forth In 
tnavericlf wilh a fondness for African jewski Plumbing and Heating Co., ex- : v , self up In bed during the evenings to unleashed fury. : 
Violets., movie stars and Harlequin ru- er~ its right to file a lien ac1ion was afraid she WOUid be hurt aga·ln '' read ~omanc: novels, my~teries and , "The h&S3le .of living just lsb't 
~auces. agamst Brao:::on and collect through • autob1ograph1es. worth the ertOT!. Now 11 a g.:r::..:J dme 

. .. . th sale of her house. And, according to Weeks, she val- to put an en~ to it all. Nothing worth 
In the end sbe was also a. btU~r In tater court proceedings, both ued nothing more than her home and · living ~or aoyW.il.Y.,-1 can't bav<: any-

woman.Jio:e mad, a .. f07-~~less soul Branson and the contractor won judg- a Columbia, Mo., hospital a m0:nh lat- Weeks, a friend who lives in nearby car. thing no fIUllter how hard I \1-0rk," 
~nquer Ya slale 0 a ·aJ_rs.~~p~~; ments against Bu~hrlen, whose wi:~:e- er of the burns that l'Overed n~arly t5 Jefferson Cicy, "l ~ink tho!Y were the most irnpor- she -;vr~te. 
•·~nt to ~er nature, and of ':~ abouts still relil3ln unknown. Macie· percent of her !wdy. Most of the people who knew tant tbings to her because she knew · Be;qg bl<imed for \\'..hat ::tJmeune 
kit the ha: no r~I~~~ but d~a 

1 
- h jewski v.:as aw.arded a $1,200 judg· Bland is a community of 700 2.X.llt l>r<rnson remembered her as a hard- how hard it was to get them," Weeks else does isn't-new to me, either. But 

ess t _:tu eig ours e ~e. 5 e ment against Buehrlen for the rnateri- 90 miles west ot SL Louis. R<£1dents working wom:m who wanted nothing said. this is the r.imc I'm not going to hand it 
Wi'.lS. to .las~ the home she 10.v .d 1~ a als and Branson won more than describt it as a close-knit to·,,·n in more than to be left alone. Thev al.so it took a year of saving and lJ1.ing ovfr. fU burn all arld go in the fire 
public auc~~n. sh~ lchose sui~l e e- $17,000 in d.amages and attorney's which "everybod:; knows everyLudy will tell you that she was w;ry of in a trailer park before Branson bad myself. Then you thieving··-·--- can 
Cl!Use of a.' issoun aw geare to pro- fees. else's bu~iness." almost evP.ryone, that she rarely let enough money to build her home. sift the ashes, or look elsewb~'re for 
~ct a busrness more than a ho~~· a \...:.' But since Buehrlcn w.::s still at Many of the streets are m:irie of <;nyor.e venture past her doorstep and "She had been hurt in her life, and t!_Je money yo·u want 
law that wou~d for~e ~~~to se 

1 
i~r large, Deither Maciejewski Dor Bran- dirt and bear no street signs. Th"re·s that she paid cash for everythir,g she she was always afr:!.id she'd be hurt "I £igned a contract and I honored 

ho~ _tu pay, or~ ~· h ~ent~~ ~r son could co.lle<:t from him. Maciejew- oo need for addresses. You c:i.n 1:nd a bOught. again," said Rose Rogers, a step- · it. I Jmld torwhar I got once. I don't 
rpndi~iooe~ sne area Y a pal or ski, however, could collect Imm Bran- person's home by just asking :;om.:-0ne There was a softer side to her. cousin. / intend ~p pay again." 
9nce m cas · son. ot1 the £treel. "She was a ·ve:y caring perso!!," As a teen-ager, she went to work · "She felt she had her b.'.lck to the J "It's a shame a person has to kill The morning before her house was With the July 9 explosion ;;r!J fire. Weeks said. "Everybody was friendly at what then was the International -J wall and that's just as far as 5he was 
Qnself to wake us up (to the fact that) to be ro!d, Bra.'ISOll reached a decis!on: lt was propelled into prominew.:~. Re- in a place like that." Sh()e Co. An unhappy marriage ended l going to g.Q." said &b McKeo:-. a news 
We have a very bad law," said Missou- No one would take her home, abso- porters and camera crews quiddy de- Weeks was one of the select few in divorce a few years later. 1 editor__for the Gasconade County R~ 
tj. legislator Dewey Crump. Jutely no one. scended upon this unce--0bsc~re t.iwn a!lowOO inside her friend's private "Her husband was always wanting publican, -wbkb reccivt:d one suici(je 
'- Branson's nightmare began four Seated in a chair, she Pitched a in search of why this woman sc11ght sanctuary. She remembers picrures of to do something at the farm, but he ' {etter . ..- _ _,. .------- --

~ 
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Seotember 11, 19S4 

United Citizens in Action object to the time and location of this, the second 

hearing held by the :Environmental Quality Commission on the "threat to drink-

ing water". We have received many calls from oeoole who were unable to be 

here today because they had to work or because the location of this hearing 

made it impossible for them to attend. As we stated before, many of the 

oeople who reside in our area are older neoole, and although the Commission 

has stated that it is within the law by holding this hearing within the city 

of Portland, it is sirnoly too great a trio for many older oeople. Some must 

rely on the bus for transoortation and, due to the oresent constructing going 

on along the light rail, the Banfield freeway and sewer trunk installation, 

the trio would involve too many transfers and take too long. Many of our 

senior residents have not been to the city of Portland for years and are 

afraid of getting lost. We have all read in the newspaper about the purse 

snatchings, muggings and terrorism that takes olace in Pioneer Square. We 

understand, that as a result, Pioneer Square is going to be closed at nights, 

r ". 

Herb B~own, Chairman 
UNITED CITIZENS IN ACTION 
1546 S.E. 138TH AVENUE 
PORTLAND, OREGON 97233 

255-647S 
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WE, 'I'HE UNDERSIGNED, OPPOSE THE USE OF THE SEEPAGE FEE BECAUSE IT IS AN ASSESS

ME1IT OR 11TAX 11 THAT FCRCES US TO PAY FOR A 11SERVICE 11 THAT 1dE i-~Y NOT RECEIVE FOii 

20 Y"..ARE OR :.!CJRE. IT IS A PENALTY FCa USING OUR CESSPCOLS ,\ND SEPTIC TANKS WHEN 

THERE I: NO ALTERNATI'/E AVAILAB!E. 
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WE, THE UNDERSIGNED, OPPOSE THE USE OF THE SEEPAGE FEE BECAUSE IT IS AN ASSESS

MENT OR UTAX11 THAT FCRCES US TO PAY FOR A 11 SIBVICE11 THAT WE HAY NOT RECEIVE FOR. 

20 = OR :·rnE. IT IS A PEIIALTY Fca usrnc OUR CESSPOOLS AND SEPTIC TANKS WHJ'N 

THERE I~ NO ALTERNATIVE AVAIV.BlE. 



WE, '!'HE UNDERSIGNED, OPPOSE THE USE OF THE SEEPAGE FEE BECAUSE IT IS AN ASSESS

MENT OR 11TAX 11 THAT FORCES US TO PAY FOR A 11SERVICE11 THAT :,.lE HAY NOT RECEIVE FOR 

20 YEARS OR :10RE. IT IS A PENALTY FOR USING OUR CESSPOOLS AND SEPTIC TANKS WHEN 
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WE, THE UNDERSIGNED, OPPOSE THE USE OF THE SEEPAGE FEE BECAUSE IT IS AN ASSESS

MENT CR 11T;,.x11 THAT FCRCES US TO PAY FOR A 11 SERVICE11 THAT WE MAY NOT RECEIVE FOil 

20 YEARC GR :~. IT IS A PENALTY FOR U~TIIG OUP. CESSPv"VIS AND SEPTIC TANKS Wl-0'.N 

THERE IE NO ALTERNATIVE AVA!LIBlE. 
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WE, THE UNDERSIGNED, OPPOSE THE USE OF THE SEEPAGE FEE BECAUSE IT IS AN ASSESS

MFJlT OR 11TAX" THAT FORCES US TO PAY FOR A 11 SERVICE 11 THAT y,rE Jl.AY NOT RECEIVE FOR 

20 YEARS OR HORE. IT IS A PEllALTY FOR USillG OUR CESSPOOI.3 AND SEPTIC Tl<RKS WHEN 

THERE W NO ALTERNATIVE AVAI!J.BLE. 



WE, THE UNDERSIGNED, OPPOSE THE USE OF THE SEEPAGE FEE BECAUSE IT IS AN ASSESS

MEUT OR 11 TAX" THAT FORCES US TO PAY FOR A 11 SERVICE 11 THAT i'tE MAY NOT RECEIVE FOR 

20 YEARS OR HORE. IT IS A PENALTY FOR USING OUR CESSFDOLS AND SEPTIC TANKS WHrn 



WE, THE UNDERSIGNED, OPP05E THE USE OF THE SEEPAGE FEE BECAUSE IT IS AN A.SSE.5S

MEUT OR 11 TAX 11 THAT FORCES US TO PAY FOR A 11 SERVICE11 THAT \\'E l!..AY NOT RECEIVE FOR 

20 Y-LAR.S OR HORE. IT IS A PENALTY FOR USING CUR CESSPOOLS AHO SEPTIC TJ..l\KS WHfll 

THERE IS NO ALTERNATIVE AVAILABLE. 



WE, THE UNDERSIGNED, OPPOSE THE USE OF THE SEEPAGE FEE BECAUSE IT IS AN ASSESS-

MEHT OR 11 TAX 11 THAT FORCES US TO PAY FOR A 11 SERVICE 11 THAT WE MAY NOT RECEIVE FOR 

20 YEAl\S OR HORE. IT IS A PENALTY FDR USING OUR CESSPOOLS AND SEPTIC TANKS WHEN 

THERE IS NO ALTERNATIVE AVAIIABLE. 
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WE, THE UNDERSIGNED, OPPOSE THE USE OF THE SEEPAGE FEE BECAUSE IT IS AN ASSESS-

MENT OR 11 TAX." THAT FORCES US TO PAY FOR A 11 SERVICE 11 THAT WE MAY NOT RECEIVE FOR 

20 YEARS OR MORE. IT IS A PENALTY FOR USING OUR CESSPOOIS AND SEPTIC TANKS WHEN 

THERE IS NO ALTERNATIVE AVAILABLE. 
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Unpaid sewer assessments spur county to start foreclosures 
By MALCOLM BOYD 
Cor.-.~n..~ 

Vlsions of booming reaJ estate developments 
on Mount Hood have turned to a bad dream for 
nine property owners In the Mount Hood corrl-

""'· Chad:amas Countt.offic\a!! have begun fore-
.c\QSUre pr~e!'dJngs _ agai!'.lst 39 narp;!e of land. 
l>ecause sewer assessmentS have gone unpaid to 
the county-operated Hoodlnnd Service District. 

The nine property owners to wham !hf' par
cels are regislered have not pai.d._~_JlLthclr 
re gum assessment mstallmen~.S:ill-'C .tlll:_Hood-
1~ siwer service district was formtd .i1Llht. 
sui:_r:i~!L 

For lhe 3£1 parcels. past-due asseliSments 
am$1nt to $322,766 or a total construction cost 
of $1,656,833, said Van F. Zitek, operative serv
ices administrator for the county. lndlvidu~ 
back assessments range fro~~to 

U 18,303 on n~ 300 acres. Assessments for 
the cosf ol the sewer5faDge-rrOiii ·$3,853" io 
$160.000. ~ 

"Because they have not responded to our 
warmngs that the3e installments. overdue !Pr 
over a year, mlJSt be oaiq we have now demand· 
ed these property owners make 3!L.·acc 
.ayment" of tbejr fotal sewer a~sessment,'' Zite 

~ 
"That mean~ they h:we to pay their ~ 

assessment obligation inunedfately, or we will 
sLart proceeding to sell their property. 

"We have sent them warning letters, and we 
tiave contacted them pt;rso:ial!y by phone," Zi· 
tek said. "Now, und~r th~ law, w~ must prutetd 
with foreclosure. Dem.&.nding accderated pay· 
ment is one step in the process." 

Most ol the property involved is in the CedJ.r 
Ridge area of Brighlwood, which ~ been at· 
tnu;tll'e to re-;aJ state developers bec:i.use of its 
proximity to U.S. 26 and the Salmon River. 

But the Mount Hood real estate market fell 
flat and died just as ll:e Hood.land Service Dis
trict was formed two years ago, and the district 
had trouble collecting assessments. 

The Hood.land Service District waS absorbed 
into Clackamas Councy Service District 1 early 
this year. But the coun1y was not legally free to 
begin foreclosure proceedings until a year or 
continuous delinqueucie~ had expired. The first 
warning JettHS were sent out three months af1o, 
Zitek SJ.id. 

''We had 25 property owners delinquent 
tht'n, and now we ha\·e narrowed ll dt>wn to 
nine:' he said. 

Despite the assr·~t.s...thi.l!h_e ('ed;ir !\i~g_e 
prooeriy ownus are o_?)it@l~l!Y.!. thP ilr~<i 
s~!l_i~ not ~cr:cd bY ~ewer.!!!!f._al!'J. thcri"C~".:_r: 
i:,:;L hoo~up vc•ints v:ould be at CJiiC of two Qifiltlcl 
~tub lines Zitek said. 

"One is near the intersection ol Miller Road 
and U.S. 2£. and the other Is along U.S. 26 about 

1,000 feet east of its western intersection with 
the Mount Hood Loop highway," he said. 

The cvst of joining any property with one ot 
these lines would have to be borne by tbe prop
erty O\':ner, and the cos! Is not covered by the 
sewer district assessment, he said. 

"We are paying $J~~wer asseBS
men'ts. and we can't even flu3b a toilet." said 
JOllrlltopj),Who owns B,~,acres .e.nd owes $a-:119 
iilOaCk assessments l!nd $32.000 as hi5 share of 
th1: to1a! cost. 

"f!s tar as our_property is concerned, we 
wouldn't m!nd paying the assessmenl if we real· 
1fi;·aore:;o;'Jab!e access roTSewer hne. Biifi"iit 
G:".iimQ..tlJit:iJiomoureropertiand·v.-·;tcan•t 
~!!:: 

Bopp ,;aiJ that he and other Ce<lar Ridge-area 
prol;?l-OV:·il~ve been coils!~ takin 
!~gal action agams e coun • ' 

"But we are wo~ildenng if it would be worth-

while," he said. "You know, when you go up 
against the county on wmeth!ng like this, it Cail 

be very expensive tor a private citizen." 
R!ch11rd an 

sideT\ng fegaJ achon over their $217,200 assess
ment. They owe $55,800 in back payments, ac· 
cording to the Clackar.ns County records. · 

"We have 25 acres. but we v:~re going to Ust: 
1U ol the 100 sewer connections we wer~ 
allowed in the front 10 acres that face the I~ip
pling River/Bowman's Goll Course," Sellers 
£aid ... We had arranged to sell the PtOp·~ny for 
$1 million, but then the county came alon;:: and 
declared that 4 or 5 acr~s ol it w1;:c p~rt of ·a 
newly d!sco\·er~d 'wetl.:i.nd' and that we couldn't 
devdop that pan. 

"That, in reality, meant we couldn't dtvelop 
the property as we had planned at all. and there 
is no way we could pay the county's sewer 
assessment,'' Sellers said. · 

r 



ORDINANCE No. 1489ttf' 

An Ordinance authorizing the acceptance and execution of a contract between 
the City of Portland, Bureau of Water Works, and the Pleasant Home Water 
District for the sale of a firm supply of surplus water for a twenty-five 
year period, and declaring an emergency. 

The City of Portland ordains: 

Section l. The Council finds: 

l. Resolution No. 32479 approved on August 2, 1979 by the City Council, 
authorized the Water Bureau to seek twenty-five year contracts with 
existing and potential purchasers of Bull Run water. 

2. The Commissioner-.in-Charge of the Bureau of Water Works was authorized 
to sign and send copies of the contract, subject to changes in language 
but not substance, to each of the existing and potential purchasers of 
Bull Run water for their approval and execution . 

. 3. As a result of a meeting between the Portland City Attorney and 
attorneys representing major users of the Bull Run system, revisions 
in language but not substance were incorporated in the contract. 

4. The Pleasant Home Water District Board approved and executed on 
September 19, 1979 said contract from the City of Portland, marked 
Exhibit A, attache·d to the original only. 

NOW, THEREFORE·, the Council .directs: 

a. The Mayor is hereby authorized to accept and execute the contract 
with Pleasant Home Water District for the sale of a firm supply of 
surplus water for a twenty~five year period. 

b. The contract effective date shall be the date the ordinance is 
approved by Council. 

Section 2. The Council declares that an emergency exists in order to 
commence with planning to preserve the public health and safety of 
the City of Portland and its water purchasers; therefore, this 
ordinance shall be in force and effect from and after its passage by 
the Council • 

Passed by the Council, DEC 2 6 1979 

Commissioner Ivancie 
C. Goebel/lo 
December 12, 1979 

Attest: 

Page No. 1 



ORDINANCE No. t489,~H 

An Ordinance authorizing the acceptance and execution of a contract between 
the City of Portland, Bureau of Water Works, and the Hazelwood Water 
District for the sale of a firm supply of surplus water for a twenty-five 
year period, and declaring an emergency. 

The City of Portland ordains: 

Section l. The Council finds: 

l. Resolution No. 32479 approved on August 2, 1979 by the City Council, 
authorized the Water Bureau to seek twenty-five year contracts with 
existing and potential purchasers of Bull Run water. 

2. The Commissioner-in-Charge of the Bureau of Water Works was authorized 
to sign and send copies of the contract, subject to changes in language 
but not substance; to each of the existing and potential purchasers of 
Bull Run water for their approval and execution. 

3. As a result of a meeting between the Portland City Attorney and 
attorneys representing major users of the Bull Run system, revisions 
in language but not substance were incorporated in the contract. 

4. The Board of the Hazelwood Water District approved and executed on 
December 13, 1979 said contract from the City of Portland, marked 
Exhibit A, attached to the original only. 

NOW, THEREFORE, the Council directs: 

a. The Mayor is hereby authorized to accept and execute the contract 
with Hazelwood Water District for the sale of a firm supply of 
surplus water for a twenty-five year period. 

b. The contract effective date shall be the date the ordinance is 
approved by Council. 

Section 2. The Council declares that an emergency exists in order to 
commence with planning to preserve the public health and safety of 
the City of Portland and its water purchasers; therefore, this ordinance 
shall be in force and effect from and after its passage by the Council. 

Passed by the Council,. .. : .. · 

Commissioner Ivancie 
C. Geobel/lo 
December 19, 1979 

Attest: 

Page No. 

Mayor of the City of Portland 

, .... -
r Auditor of the City of Portland 



ORDINANCE No. 1496-14 

An Ordinance authorizing the acceptance and execution of a contract 
between the City of Portland, Bureau of Water Works, and the Rose City 
Water District for the sale of a finn supply of surplus water for a 
twenty-five year period, and declaring an emergency . 

.. 
The City of Portland ordains: 

Section 1. The Council finds: 

1. Resolution No. 32479 approved on August 2, 1979 by the City Council, 
authorized the Water Bureau to seek twenty-five year contracts with 
existing and potential purchasers of Bull Run water. 

2. The Commissioner-in-Charge of the Bureau of Water Works was authorized 
to sign and send copies of the contract, subject to changes in language 
but not substance, to each of the existing and potential purchasers of 
Bull Run water for their approval and execution. 

3. As a result of a meeting between the Portland City Attorney and 
attorneys representing major users of the Bull Run system, revisions 
in language but not substance were incorporated in the contract. 

4. The Board of the Rose City ~later District approved and executed on 
April 8, 1980, said contract from the City of Portland, marked 
Exhibit A, attached to the original only. 

NOW, THEREFORE, the Council directs: 
a. The Colllilissioner-in-Charge of the Bureau of Water Works and the 

Auditor are hereby authorized to accept and execute the contract 
with Rose City Water District for the sale of a finn supply of 
surplus water for a twenty-five year period. 

b. The contract effective date shall be the date the ordinance is 
approved by Council. 

Section 2. The Council declares that an emergency exists in order to commence 
with planning to preserve the public health and safety of the City of 
Portland and its water purchasers; therefore, this ordinance shall be in 
force and effect from and after its passage by the Council. 

Passed by the Council, M A Y 2 i ! 92 0 

Commissioner Ivancie 
Carl Goebel /lo 
April 14, 1980 

Page No. 1 of 1 



ORDINANCE No. 150016 

An Ordinance authorizing the acceptance and execution of a contract between 
the City of Portland, Bureau of Water Works, and the Rockwood Water District 
for the sale of a firm supply of surplus water for a twenty-five year period, 
and declaring· an emergency. · 

The City of Portland ordains: 

Section 1. The Council finds: 

1. Resolution No. 32479 approved on August 2, 1979 by the City Council, 
authorized the Water Bureau to seek twenty-five year contracts with 
existing and potential purchasers of Bull Run water. 

2. The Conmissioner-in-Charge of the Bureau of Water Works was authorized 
to sign and send copies of the contract, subject to changes in language 
but not substance, to each of the existing and potenital purchasers of 
Bull Run water for their approval and execution. 

3. As a result of a meeting between the Portland City Attorney and attorneys 
representing major users of the Bull Run system, revisions in language 
but not substance were incorporated in the contract. 

4. The Board of the Rockwood Water District approved and executed on 
May 10, 1980 said contract from the City of Portland, marked Exhibit A, 
attached to the original only. 

NOW, THEREFORE, the Council directs: 

a. The Commissioner-in-Charge of the Bureau of Water Works and the Auditor 
are hereby authroized to accept and execute the contract with Rockwood 
Water District for the sale of a firm supply of surplus water for a 
twenty-five year period. 

b. The contract effective date shall be the date the ordinance is approved 
by Council. 

Section 2. The Council declares that an emergency exists in order to commence 
with planning to preserve the public health and safety of the City of 
Portland and its water purchasers; therefore, this ordinance shall be 
in force and effect from and after its passage by the Council. 

--Passed by the Council, "JU l 1 6 19 BO 

Commiss~oner Ivancie 
C. Goebel/lo 
July 10, 1980 Attest: 

Page No. of l 

Mayor of the City of Portland 

f (_.,,,.., ~ . /',:.,--/'- f ;_c,~-y,Jf 
Auditor of the City of Portland 
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A RESOLUTION authorizing execution of 
agreement between Rockwood Water District and City 
of Portland relating to the sale and purchase of 
domestic water. 

I 

BE IT RESOLVED by the Board of Conuniss
ioners of the Rockwood Water District that: 

SECTION #l: 
THE PRESIDENT and SECRETARY be, and 

they hereby are authorized to execute that certain 
Agreement between Rockwood Water District, 
"PURCHASER"' and CITY OF PORTLAND, 11 CITY 11

' June 30' 
1980, a copy ot' which is marked exibit 11 A11

, att
ached hereto and by this reference incorporated 
herein: 

INTRODUCED and adopted this 30th day 
of June 1980. 

ROCKWOOD WATER DISTRICT 
Purchaser 

Chai:::-man 
Title 

bttest~L ~~, 
Secretarv 

Title 



ORDINANCE No. 150018 

An Ordinance authorizing the acceptance and execution of a contract between 
the City of Portland, Bureau of \foter Works, and the Powell Valley Road 
Water District for the sale of a firm supply of surplus water for a 
twenty-five year period, and declaring an emergency. 

T.he City of Portland ordains: 

Section l. The Council finds: 

l. Resolution No. 32479 approved on August 2, 1979 by the City Council, 
authorized the Water Bureau to seek twenty-five year contracts with 
existing and potential purchasers of Bull Run water. 

2. The ColTITiissioner-in-Charge of the Bureau of Water Works was authorized 
to sign and send copies of the contract, subject to change in language 
but not substance, to each of the existing and potential purchasers of 
Bull Run water for their approval and execution. 

3. As a result of a meeting between the Portland City Attorney and attorneys 
representing major users of the Bull Run system, revisions in language 
b~J:-.112t substance were incorporated in the contract. 

4. The Board of the Powell Valley Road Water District approved and executed 
on July 9, 1980, said contract from the City of Portland, marked Exhibit A 
attached to the original only. 

NOW, THEREFORE, the Council di rec ts: 

a. The Commissioner-in-Charge of the Bureau of Water Works and the Auditor 
are hereby authorized to accept and execute the contract with Powell Valley 
Water District for the sale of a firm supply of surplus water for a 
twenty-five year period. 

b. The contract effective date shall be the date the ordinance is approved 
by Counc i 1 . 

Section 2. The Council declares that an emergency exists in order to commence 
with planning to preserve the public health and safety of the City of . 
Portland and its water purchasers; therefore, this ordinance shall be in 
force and effect from and after its passage by the Council. 

PassedbytheCouncil, 'JUL 16 198 J 

Commissioner Ivancie 
C . Go ebe 1I1 o 
July 10, 1980 

Attest: 

Page No. 1 of 1 

M'yor of the City of Portland 

/! Cl/ . 
/)~,_ ~J~f.~~ 

Auditor of the City of Portland 
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ORDINANCE No. 150121 

An Ordinance authorizing the acceptance and execution of a contract between 
the City of Portland, Bureau of Water Works, and the City of Gresham, 
for the sale of a firm supply of surplus water for a twenty-five year 
period, and declaring an emergency. 

The City of Portland ordains: 

Section 1. The Council finds_:. 

1. Resolution No. 32479 approved on August 2, 1979 by the City Council, 
authorized the Water Bureau to seek twenty-five year contracts with 
existing and potential purchasers of Bull Run water. 

2. The Commissioner-in-Charge of the Bureau of Water Works was authorized 
to sign and send copies of the contract, subject to changes in language 
but not substance, to each of the existing and potential purchasers of 
Bull _Run water for their approval and execution. 

3. As a result of a meeting between the Portland City Attorney and attorneys 
representing major users of the Bull Run system, revisions in language 
but not substance were incorporated in the contract. ... . 

4. The Board of the City of Gresham approved and executed on July 1, 1980 
said contract from the City of Portland, marked Exhibit A, attached to 
the original only. 

NOW, THEREFORE, the Council directs: 

a. The Corrmissioner-in-Charge of the Bureau of Water Works and the Auditor 
are hereby authorized to accept and execute the contract with the City 
of Gresham for the sale of a firm supply of surplus water for a 
twenty-five year period. 

b. The contract effective date shall be the date the ordinance is approved 
by Council. 

Section 2. The Council declares that an emergency exists in order to commence 
with planning to preserve the public health and safety of the City of 
Portland and its water purchasers; therefore, this ordinance shall be 
in force and effect from and after its passage by the Council. 

Passed by the Council, JU l 3 0 1980 

Commissioner Ivancie 
C. Goebel/lo 
July 24, 1980 

Page No. 1 of 1 

Attest: 

.... 
Auditor of City of Portland 
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ORDINANCE No. 152170 

An Ordinance accepting a Bill of Sale from Gilbert Hater District for 
water service lines and meters, a~d·declaring an emergency. 

The City of Portland ordains: 

Section 1. The Council finds: 

1. Areas in the Gilbert Water District have been annexed to 
the City of Portland. ' 

2. Said District, pursuant to the resolution of its Board of 
Commissioners, has executed a Bill of Sale from District 
conveying title to the City of Portland of water service 
lines and meters within the Gilbert Water District. 

3. Consideration for the transfer of the water service lines 
and meters to the City of Portland is the assumption by the 
City of the res pons i bil ity for maintenance of ·same. 

NOW, THEREFORE, the Council directs: 

a. The Mayor is hereby authorized to cccept on behalf of the 
City of Portland a Bill of Sale frcm Gilbert Water 
District, attached to the Original only, marked Exhibit "A". 

Section 2. The Council declares that en emergency exists in that 
transfer of title to the water service lines and meters 
should be made as soon as possible; therefore, this Ordinance 
shall be in force and effect from and after its passage by 
the Council. 

Passed by the Council, ~ U G 2 6 1981 

/' 
Mayor Ivancie 
August 17, 1981 
Jean L. Bostwick:py 

Attest: he-~~ 
' .'! 

Aud...itor of.the City of Portland 

Page No. 1 of l 



OHDINM!CE NO . 

. .;n Ordinance amending Ordinance . .:iH0034 which authorized the Port
land Water Dt.:reau to commence nef;Otiations, and to execute 
long-term agreements with certain Public Water Districts and 
Cities for the sale of a firm SUi'PlY of surplus water to 
change the form of agreement to remove certain 1irovisions and 
declari11g an emergency. 

The City of Portland ordains: 

Section l. The Council finds that pu1·suant to O!·din:incc 
=l•J003·1, the \';:-.. ter Bureau has been nt.:>~~otiatirq~ lonr~-t1"!·::1 :1.r:rc·e
~1ents for the ~ale of a firm supply of surplus water '.·:;tl1 "''1·tai11 
Public Water Districts and Cities; tha;: based on thos0 :1e;:otiatio.fls, 
the Water Bu1~au l1as recommended certain amendme:1ts ;:o the form of 
agreement authorized by Ordinance Fl40034 as follows: 

1. That the paragraph relating ;:o increases i~ ~ut11r0 

\Vate:.~ rntes and system developr.1ent char:..:,es be expanded 
to provide that the future increase to Purchaser will 
be fair and reasonable in relation to increases inside 
the City. 

2. That the reference to Purcl1aser maintaining its present 
level of purchases from City at a certain ra:!o be 
clarified. 

3. That tl1e effective date of the contracts be c!:anged 
from October 1, 1975 to April 1, 1976. 

A copy of the form of agreement now proposed for execu:ion is mark
ed Exhibit A, attached to tl1e original only of t!1is on:1::a11ce and 
by this reference made a part hereof. 

NOW, TllECTSFOCTE, Ordinance '-'l,iOO:i.; is hercb,. :rn-.c·ncidl lo:: c:ul>
stituting for the form of agreement attacl1ed to that Ordinance, the 
form of agreement attached l1ereto as Exhibit 1\. The ~.!~,1·or :i.:1CI tile 
Commissioner in cha!"'ge of the Bureau o: i\'ater \','r_)rl-:s arc. :i.~1th<)rizcd 
to execute on behal: of the City, ~g-ree:-::ents suiist:i.nti~tll.\' i:i that 
forrn, and to execu:e on beh.:i.l f of the Cit\" runendr::ents i:0 C(>:: tr:i.cts 
already entered intc, under Ordinance ::1-1003·1 to confo!~::: :..~t'SL' 
:i.grccmcnts tci :his c1rc!ina11cc 1 to tl1c e1:~i that aJ ~ r:ci~;!J_11J~·i.:1~: c:i.tics 
and water districts contracting with the City will be treated 
ec;ually. 

Section ° I~asn1t1cl1 as tl1is orr!~~~nce 
ic1:necliate prese!·1·at:on of tile public hce:ilth, 

t lle 
or 



OR.DINANCE No. 

the City of Portland in this: In order tliat the :q:rccmcnts :nay 
be ente1·cd int0 without 11nduc dcla':, tl11ere fore an cmcrr,tcncy 
l~ereby is declared to exist and this ordinance slrnll lw in 
force and effect from and after its p~ssage by the Council. 

!'med by the Council, J,~ i·J 1 4 1976 
Co~n1ssioner Iva11cie 
D":mb 
January 14, HJ76 

At tcsl: 

Auditor of lhc City uf l'nn!JnJ 
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ORD !NANCE NO. 156349 

An Ordinance amending Contract No. 15690 between the Parkrose Water District 
and the City of Portland to provide for the sale of additional surplus 
water and a new water connection, under certain conditions, authorizing 
execution, and declaring an emergency. 

The City of Portland ordains: 

Section 1. The Council finds: 

1. Contract No. 15690, authorized by City Council and effective April 1, 
1976, authorized the City of Portland to sell and the Parkrose Water 
District to purchase a finn supply of surplus water for a ten year 
period. 

2. The contract stipulated the amount of water and the connections 
through which it would be supplied by the City of Portland, such 
water being a minor portion of the total water supplied within the 
Parkrose Water District. 

3. The Parkrose Water District is now desirous of purchasing additional 
water than that allowable under the tenns of the contract, and mak
ing a new connection to the City's water system to serve its remain
ing customers and the annexed City customers it serves with Bull Run 
water. 

4. Pursuant to the tenns of Section 3 of Contract No. 15690, Parkrose 
can and has petitioned the City for an increased water allocation for 
a one (1) year period. 

5. The City's annexation program has resulted in major annexations and 
withdrawals of areas and customers previously in the Parkrose Water 
District. 

6. The Parkrose Water District and the City of Portland have entered 
into an intergovernmental agreement which provides a process for 
orderly withdrawal of additional annexed areas from the Parkrose 
Water District, transfer. of water service to the City and the even
tual dissolution of the District. 

7. The Bureau of Water Works recorrrnends and the Commissioner-in-Charge 
concurs that Contract No. 15690 be amended as outlined in Exhibit A, 
attached to the original only, that Parkrose Water District be 
allowed to make a new connection to the City's system and to purchase 
one hundred (100%) percent of its water from the City until July l, 
1985, without penalty until the outcome of annexations within the 
District boundaries is known. 

1 of 2 



ORDINANCE No. 

THEREFORE, the Council directs: 

a. The Mayor and City Auditor are hereby authorized to accept and execute 
the Amendment to Agreement No. 15690, marked Exhibit A and attached to 
the original only. 

b. The amendment effective date shall be the date the ordinance is passed 
by the City Council. 

Section 2. The Council declares that an emergency exists in order to continue 
with planning to preserve the public health and safety of the City of 
Portland and its water purveyors; therefore, this ordinance shall be in 
force and effect from and after its passage by the Council. 

Pu,.d by the Council, AUG 11984 

'lay or Iva nc i e 
July 25, 1984 
SS:ca 

l'>g< No. 

JEWEL LANSING 

2 of 2 



ORDINANCE NO. 

An Ordinance amending Ordinance #140034 which authorized the Port
land Water Bureau to commence negotiations, and to execute 
long-term agreements with certain Public Water Districts and 
Cities for the sale of a firm supply of surplus water to 
change the form of agreement to remove certain provisions and 
declaring an emergency. 

The City of Portland ordains: 

Section 1. The Council finds that pursuant to Ordinance 
=140034, the Water Bureau has been negotiating long-term agree
ments for the sale of a firm supply of surplus water witl1 cei·tnin 
Public Water Districts and Cities; that based on those negotiatio.ns, 
the, 1~ater Bur.eau has recommended certain amendments to the form of 
agreement authorized by Ordinance #140034 as follows: 

1. That tbe paragraph relating to increases in future 
wate:r rates and S)'stem development charges be expanded 
to p:rovide that the future increase to Purchaser will 
be fair and reasonable in relation to increases inside 
the City. 

2. That the reference to Purchaser maintaining its present 
level of purchases from City at a certain ratio be 
clar:.fied. 

3. That the effective date of the contracts be changed 
from October 1, 1975 to April 1, 1976. 

A copy of the ~arm of agreement now proposed for exec~tion is mark
ed Exhibit A, attached to the original only of tl1is or~ina~cc and 
by this refere~ce made a part hereof. 

NOW, Tl!E:':EFO?.J;, Ordinance '-'l<jQ03·1 is hereb)' rtfl>er.tl<·c.l i>;· sub
stituting for :he ~orm of agreement attachec.l to that Grdina~ce, tl1e 
form of agreement ~,ttached hereto as Exhibit i\. The :.:ayo~· ancl the 
Commissioner i~ charge of the Bureau of Water Works are au!horizccl 
to execute on beha:r of tl1e City, agreements substantially in that 
form, and to e~:ecu~e on behalf of the City amendments :o cuntr:ccts 
already entered in:o under Ordinance =1·100:1·1 to confor:'.1 tr;nS<' 
agreements to :his ordin:lnce, to the end that all nci:.;~:lJ1Jrin1·: citic.s 
and water districts contracting with the City will be treated 
equally. 

Section " lnasr.1uch as this ordinance is nccess~,i·:: fnr the 
ir.unediate preser,·a:ion or the public health, peace, 3.r.d s~~fety of 

Page 1 



OH.DlNANCE No. 

the City of Portland in this: In order that the agreements may 
be entered into without undue delay, therefore an emer~ency 
hereby is declared to exist and tl1is ordinance shall be in 
force and effect from and after its passage by the Council. 

Passed by tho Council, .Jf, ;J i 4 1976 
Co~nlssioner Ivancie 
DN:mb 
January 1'1, 1976 

Page No. 

Attest: 

Auditor of the City of Port!::ind 
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I983-84 CONSUMPTION - WATER DJSTRJC S 7/y 

JULY AUGUST SEPTEMBER OCTOBER NO VEN BER DECEMBER JANUARY 

--------------~--------------------------------------------------------------------------------------------------------
GILBERT 
GNR 
GREEN VALLEY 
GRESH A! 
\iAZELWOOD 
HrDEAWAY HILLS 
LORNA 
LUSTED 
PLEASANT HD~E 
fOWELL VALLEY 
ROCK~OOD 
'KYVIEW ACRES 
•ESTSlDE 

SUBTOTAL 1000'5 

CLACKAMAS 
!!!1LWAUKIE 
~·ALAT!t\E r!LL 
tJSE CITY 
;.dCH:TA 

·::~sT:\AL 2000) s 

.)~I 1;ROVE 
,,,...,. .. ,..!'"!". 

:. l L:J:.!'. 

~ .. , "·' ,. 
_ ! i_ vr,l 

~ i:3~-'J 

.;.:.!_LC:i VIEW 
:~;:sr ::i_JP£ 
.· .. _;._r C~;EEf.'. 

B~RBE~ 

SEDFOF;D PAhK 
S~RLI~iSTON 

CJ~MLlNlTY 
: :.RLINGiCN 
:AST 72NC ST, 
~ ARKRO.SE 

o'JBTQTAL ,,. .... ,.!' .. 
"'."J'} -J 

:.tETZGE~ 

:;LEIGH 
TUALATIN 
,,_.,,,. CREEK li>.;L.r 

3UOTGTAL SQOO'S 

TGTAL-WTfi ~ST 

4,280 
165 

23 
I 71, I 7I 
84,342 

133 
832 

a,4t4 
6,814 

131,528 
214,739 

315 
I30 

622,886 

4 
8,044 

27,576 
51476 

41, IOO 

9,824 
74,581 
12,249 

4, 2-16 
45,355 

138 1 370 

284,675 

46 
268 

1,037 
5,577 
2, 161 

-52 

9,000 

11,007 

209,906 

22G,913 

1, I78,634 

88 
147 

I8 
146,403 
76,750 

105 
821 

4,701 
2,385 

128,959 
191,274 

300 
I21 

552,072 

-41 
15,299 
33, 409 
4,781 

53i448 

14' 1-31 
11') 1 C74 
! 6' :)79 

7 ! 7 4·:· 
'.,. ·' t .-, 
Ci~ l ,_, l I. 

j ·:;";) l i)bq 

401) 105 

43 
296 

1, 169 
5! i 74 
2,040 

15 
-44 

9,213 

" °'' ... J ! J..;i't 

213,061 

256,595 

1,272,513 

4, 287 
l89 

IS 
182,575 
124, 0.!0 

13I 
985 

10,916 
7,071 

156,064 
240,200 

634 
76 

727,183 

12,305 
34, 496 
o, 101 

52,97~ 

Il,482 

"3, 36-3 

4,8~0, 

t7!703 
175,915 

268133: 

42 
'M 
.:c~ 

1, 433 
6,459 
2J718 

51 
-l, 907 

9,07B 

0 

391, 29-!: 

391,296 

1,446i860 ' 

6,766 
I"' '° I8 

157' 626 
69,645 

103 
825 

6,860 
5,863 

131,302 
210,906 

703 
I30 

81 121 
.30) 1:::1 

4) ·:: :9 

~-},~7q 

ii)';:!~~ 
1.' .,;-r, 7(/ 
12.~72 

5, s:::· 
-' ;. .,. ... :;, -" 

134,:s: 

~" .,,., ' .,;.,.o ! _q,: 

47 

1, 46(· 
5,33,) 
{ l 728 

-252 

3. 61; 

37' 1 !.: 

.. ,~,.. '.,' 
-'-.·~ 1 j '! . 

276,:84 

":!= "''"' ~, .::.a.i ! '"1 1 

-2, 133 
171 

15 
119,705 
27,830 

at 
681 

t, 94 t 
4,243 

103, 162 
171, 805 

531 
113 

428,145 

-54 
6' 71.;·3 

32, J 57 
4!003 

~2. ~(11 

l0,S16 
4~!949 
Ii '"•"'' 
1 'Tl L .,C 

3 J 7 40 
52,553 

; 4; ! 99.5 

47 

' .... ,.,. 
I! 0 ;...; 

41773 
l, 327 

-25 

8,679 

2L 467 

257 J(j98 

:73!:~7 

1,-)32,306 L 

4,213 
I60 

16 
123,580 
73,515 

83 
702 

I 1,696 
4,307 

103,976 
169,615 

227 
1I9 

492,209 

34 .• 106 
4 ! t;(:(l 

•• <!:' .. 
.. ~ l '"-i" 

~,535 
... .,. 

:~ -.• 

4, j ::; 

. .,, ' ,. ... -:, .. 
.,._., . " 
.,,f.1 :•'II 

lt~!C:47 

247 
- -e,., 
"! ,.~.:_ 

4,664 
2, <) 19 

3~C•i4 

"' 
1:j!) 

20,306 
:3,074 

_,_.,, :oe.~. 

LL1 t .,;i.;t; 

36'.,890 

' ... -. .,. . e 
! ~ .. ;:o l .;.0..1 " 

3, 164 
174 
20 

111,850 
75,654 

84 
690 

11,304 
4,531 

t19,283 
187,427 

220 
156 

514,~57 

s, (i53 
·-·· ... ,.,.i: .. ,JI I.-J.J 

: l 1 J9S 

" ''.54 " 
' i ~>3 ' 
:: .,. '-. 

.. ..! , ·.i't.: 

~) ;::s 
- .,,., - '.':l 

w '"'"' . ,_;~' ~-.IJ 

= ';" 
--'i l l C' 

i.646 
65 

i0!~:3 

74,2-~4 
22. (i87 
e:· ,.,,,"'.. 
,;..; ! C·J._ 

,,, ........ -. 
.:..11 1 -:•JI 

:1'4, 9.j·, 

i'i,),46-3 

~ac· 



FEBRUARY MARCH APRIL MAY JUNE TOTAL 

.. o 3' 19 4 31 394 -1, 576 4,340 30,572 ·'' 
201 212 1.,"! 

" 131 I ;b 2,069 
30 21 18 17 IB 229 

142 .• 048 109,367 131!315 117' 094 126, 1t7 1,639,351 
~19,015 841779 79,~07 96, 141 991596 1,010, 714 

107 94 99 88 103 1, 201 
982 688 826 550 723 9,305 

4, 522 2,002 3,201 5,038 10, l54 81,049 
6,271 A, 403 4,691 4,030 4, 433 59,042 

131, 361 ~8,5~1 91),765 i08 ! 748 72,266 1,375,971 
232 1 6C5 176i650 1821093 174~203 106,970 21258,487 

370 183 203 181 "' ,;.y~ 4, 114 
21 :) 149 138 146 ,. 

1,553 " --------------------------------------------------------------------------------------------
638,2:3: 

51 l ~~. 
-31 ! 5 ii 
= _,,'' ,J.; .. L 

:. \(,I;~ 

~91 -~6: 

191; 298 

--,. -·-.; ~ .i.. 

2, 617 
6,389 
2,244 ,. 

.j.J 

-1 1 4B1 

10, !53 

62,~6: 

17 I 178 
42,860 

217,6.34 

34('' 337 

1, 2221448 

,, 1·30 
ZB. ;.g9 

:.771) 

i - t.4 7 

:65,824 

AO 
na 

4' 533 
2,C-96 
2.002 

19 
-138 

: 1 _, 780 

-~4 .. 969 
18,267 
47 .• 299 

259,318 

399,853 

1,086,684 

4~·6, 827 

51585 
~a.a19 

)! .343 

-n"l 
.' l/'tl 

32 
9i327 

1 ';'. ' -:-1-r • ,;'! l -~·v I 

63 
1E6 

!,658 
414:9 
1:453 

17 
-130 

: ::~. ;s6 

~.;,109 

i8,620 
42,047 

2S;),681 

386,;)~8 

1,·~,;s,645 

.3~185 
.32! 5!-~ 

c c:-n,· ,J: .JO~' 

~=, ~ \ 
.. J • • -.·. 

.i. •.' i 11~ 

.Si'~:~ 
- ., 'e 
.-. "J.,j 

-· =,...,, 
J.:. I . .;,:.~ 

~()7~~88 

--
191 

4 ! '126 
5\:19 
l 0"1' "'·.·!I 

.-, ... 
i...·.' 

-l4\ 

F"I •1!"1 
• -1 "i 

42l:1·9 
181 133 
42_. 0:9 

286 1 S=tO 

389,351 

1,16:\7t8 

425,465 

a ,.,!\.,, 
JC-OL 

n ! 75 .,) . .), 
.. "! -.,.. 
V1 I ..:.C 

45,785 

.i;) 

4,896 

3, 7{1j 

59, 184 
57)555 

1:51378 

44 
r.A"\ 
.;;'tL 

6,550 
5,156 
I, 738 

25 
I) 

'., -n;i: 
l.Jil.J.J 

70,615 
~0,6S5 

6ti522 
351,363 

so4,1a5 

1, 1[4,568 

6,473,.~57 

-S9 
98,617 

.:87' i51J 
I:' :)! ,•, 
.J'1' ,'f\.' 

540).~1~ 

--.~ -.r· •' 
i'l i .._,,' 

3:.!7 J 30L 
! 21 j (:09 
51,230 
49,695 

625 I 6-37 
1,53()i S73 

2,870,(j46 

542 
3, 03·j 

16' 48 3 
.:3' 40(J 
~3, 4.17 

"T':'"I:; 
,;i.,;,.., 

-5,565 

121,672 

17 l, 912 
248,~59 

3141633 
3,1551275 

4, 190,27'~ 

lJ,196)273 



!983-84 BILLINGS WATER DISTRICT 

JULY AUGUST SEPTEMBER OCTOBER IWYEr,BER DECEMBER SUB-TOTAL 

------------------------------------------------------------------------------------------------------------------
SILBERT 
GNR 
2f:EEN 'iALLEY 
>RE SHAH 
"AZELWOOO 
HIDEAWAY HILLS 
LORNA 
LUSTED 
PLEASANT HOME 
f'O~ELL VALLEY 
f.OCKWOOO 
SKYYIEW ACRES 
ACSTS!DE 

$1,320.49 
155.00 
$10,75 

151, 566, 60 
s25,~oq,33 

$49,80 
$263.80 

12,606.05 
$2,058, 40 

139, 722.20 
164,662.90 

1104.40 
$41.10 

11370.501 
t48.82 
19. 37 

143,006.83 
$22,568.95 

141. 24 
$255.03 
1784.17 

11,388. 72 
137,960.40 
156, 102.22 

198.22 
m.60 

11, 279. 50 
. 160. 31 

$8,20 
153,162.05 
136, 179.10 

147.89 
1299.85 

13,247.49 
12,064.79 

145, 521. 44 
169,859.20 

1\93. 76 
124.14 

$1,507.51) 
$62.34 
19.07 

145,926.84 
121),403.21 

139.77 
$253. 45 

12,071.25 
11, 714.47 

$33,341.08 
161,363.94 

1213.77 
139.80 

I 172. 291 
$55.09 
18.20 

$34,929.75 
117 I 508, 90 

133.39 
121l.69 
1644.74 

11,244.67 
$30,083.80 
$50,024.65 

1163.89 
134.67 

1929.40 
$51. 90 
18.49 

$35,357.50 
121,496.16 

$33,97 
1217.78 
I 

S3i473.69 
$1,263.23 

$30,417.59 
149,339.55 

175.73 
$36.61 

$4,594.10 
$331.46 
$5~.08 

1263,949.57 
1143,665.65 

1246.06 
11,501.60 

$12,827 •. 39 
$9,734.28 

$222,046.51 
$351,402.~6 

1849. 77 
1214.12 

S1BTOTAL lOOO'S 1187,970,82 1161,931.07 1211,947.72 1171,946.49 li34,871.35 1142,751.60 11,011,m.os 

:t..ACKA1'1AS 
'••!LWAUKIE 
?ALATINE H!LL 
,::GSE CITY 
"!CHITA 

159.20 
$26.13 

14,132.93 
114,437.99 
$21906.72 

$55.SQ 
$1. 8~ 

$7,687.50 
$16, ld-J. 05 
$2,438. 7-6 

155.50 
$23.C5 

16,189.43 
$17~.146.4: 

S3, 140. 00 

$59. 20 
$24.05 

,~, 128. 50 
$15, 163. 1)0 
$2!543,70 

-~.;,·c: .J;:;C\'E $6 194:.83 $9!·?14.2-:: 18 1059.15 SJ,(;52.,:;~ 

.·~1ZGER ~52,6:8.!8 t77, 152.40 ~14,4~:.?7 

·-.:,_v;..:; tS,3:3.30 Si0,2~3.'.29 -;t 1 199,l3 l8~7S5.8t 

~55.00 .. ee cr
f,,. - • - ·.' 

$,~.5. 50 
! 14' ~ s) 

E::, ' 

$55' -5•) 
... "!,, i;e 
~..:.::.. "'~' 

$3,050.01) 
.. 1.,. ; C'"1 ": 
''I' LJ-J,;, 

$2J355.50 

..... .,.~ •.· 
·,;;;;_,,.,, 

• . 'c:. - -
; : ! ~ - ; -

$.)4~:;. 4(1 

$93.17 
$28,6:~.83 

$97,oc:,!2 
115:.1,~;.;:.: 

·~ 3.='i .:-·.;' 

i.32,16.~.84 i44.lti~·.11-" S47,45t.3(1 5~.:,2;0.:·:, ::::,:~~.>:: ~~.~ 1 -~·-1'.;,;s r=~:.::·c :: 
S9S,337.00' Sl33,~19.70 5123,536.~3 5~4,368.'0 i!03,~67.S0 1il4,47!.(0 it~B.~~~.s: 

---------------------------------------------------------------------------------------------------·--------------

~ ·Jt1MU~H TY 
:~RLINGiO~~ 

:.~ST 72ND ST. 
:'~RKROSE 

1201, m.01 

~40.88 

1227. 94 
16.18.55 

14,668.11 
11,817.68 

121.t 9 
$50.34 

$1,4i9.~0 

14,193.18 
11,662.71 

1!4.27 
$6.!,53 

~183,717. 10 

$37. 45 
$231. l t) 

$1,160.74 
S5~ 2;)3, 95 
12,196.95 

i42.90 

t242,258.88 

$41.45 
t -:,-;c: <" • 
........... Jo) 

$4,308.:)0 
~t,40o.45 

S2·) •. S~r 
($108. 10· 

i.:l.~~' 
I;.;:, ;:; 

j l j:;: .I.' Q(i 

il,732.:5 
i 1 ~:34 .15 

t lS. 11) 

.... ".'. 
;'j ! • '"t~ 

i1 1 31c,~t 
l3, :.':9. 2.7 
$l,6.J7. 75 

$19' 7'1 

;: '~ i ~. ::: 
r1. 1·:·1.~: 

.t,.., ~ ' '\<" : 
• l ') • .. ..: ' 

($2, 231.: ~. 

------------------------------------------------------------------------------------------------------------------

"''.:'TZG~R 

=.~.\..EiGH 

$69,201. 79 

$7,647.69 

i 72) 5:)5. 75 

t6,657.2S 

$31,.~8~·.54 
J0,885. ·~·:;:· 

~9.6~2.65 

$75_.356.52 

~' ' . ' -, .,.-
~"! J ) Q.:;. ' )'. 

10~ 1 :03.:~ 
f42, ·~;58 . .:.; 

----------------------------------------------------------------------------------------------------------------



JANUARY FEBRUARY MARCH APRIL MAY JUNE TOTAL 

------------------------------------------------------------------------------------------------------------------
GILBERT 
GNR 
GREEN VALLEY 
Ge:ESHAM 
HAZELWOOD 
HIDEAWAY HILLS 
LORNA 
LUSTED 
PLEASANT HOME 
f'QWELL VALLEY 
F:OCKWOOD 
Si;'!V!EW ACRES 
:IESTS!DE 

11,333.65 
155.96 
19.li5 

$32,651.80 
122,145.96 

134.26 
1211.30 

n,300,01 
11,329.19 

134,857.12 
154,555.03 

173. 70 
147.34 

11206.511 
164.34 
112.94 

141,130. 76 
134,742.60 

141.92 
1300.40 

11,401.43 
11,934.21 

$38,384.72 
167,676.77 

1118.19 
$63.21 

1961.55 
166.99 
19.94 

131,931. 73 
124,793.41 

$34.26 
1213.72 
1662.43 

11,291.07 
128,842.10 
$51,429.70 

164.42 
$45.31 

rno. 25 
156.83 
19.07 

138, 141.65 
$23,235.08 

139.61 
1250. 74 

11,010.14 
$1,374.59 

116,584. 77 
153,008.17 

168. 77 
S42.12 

1308. 03 
143.49 
19.79 

$34, 172.56 
129,088.39 

$35.42 
1173.70 

11,541.97 
11,182.90 
$~1,798.38 

$50~720.07 

$64. 71 
$44.44 

1997. 50 
147.84 
19.07 

136,789.23 
129,090.34 

139. 77 
,1223, 87 

13,113.51 
Si,299.77 

t21,217.03 
$31,222.51) 

177.76 
$20. 95 

IB,698.57 
1668.90 
$113. 53 

$479,067.30 
1305, lb!. 43 

$470.30 
S2,881.33 

123,917. 79 
l18,045.01 

$403,730.68 
1661), 014. 70 

$1,317.32 
$477' 49 

SuSTOTAL 1000'5 1150 1666.97 H95,864.99 1140 1346.62 1144,533.71 1148,183,'4 1124,149.19 ll,905,164.34 

CLACKAMAS 
1~ILWAUKIE 

.~·.;L.ATINE HlL~ 

~:~SE CITY 
~i~H[TA 

,.~;: SLOPC 
.~ :LF CR·C:Et: 

: PRL Ir.:GTON 
':AST 72~~D ST, 

=~LEIGH 

~Ll~LATIN 

~,~t_F C~EE;'. 

159.20 

14,068.30 
$20,222.00 
11, 464. 20 

S25.E!J, 70 

SS, 112. b1 
i51012.55 

$10)464.84 
155,5G 

~3, 7~L49 

!~(,,5'j0,lt; 

itJ?,:)19,50 

$175,006.59 

i~G'.65 

i223.70 
$2,762.20 
$4~132.65 

$1 1 340.BS 
$54. 10 

1$81. 951 

$8,; i7. 20 

$25,304.79 
$7,568.56 

$17,361.33 
$84;343.0.3 

$55.20 

S2,6t9.50 
i15,S57.76 
12, 91l. (ii) 

t2l,443. ~6 

S7,04'i,S5 
$138. ~6 

$6,972.82 

$34,2'.3.~i) 

$8.ji Oi8. ~c; 

$2;i07.8~ 

$5, 147. qs 
ti,817.?S 

$21,361.CS 
$5,8·78.39 

$14,661.05 
$74,084.21 

159.70 

$3 .• 129.06 
Si.4,593. !6 
11,944.20 

ll9, 726. 42 

54,942.25 
~ l ! 580, J..~ 
(~1.1715.4Jl 

t55.5J 
; '.. 612 .1-1 

$~.8,258.t)O 

if1), 12}. QO 

$35 • .35 
~ 1 :37. i 1

) 

!4i i lb • .)0 
Sl,625.65 

117.30 
($!~'.)91.3\)) 

·$20!7(;2.17 
S6,269.44 

$161170.3~ 

$38,256.77 

$55. 5(1 

~2, 830. 5(1 

i14,5t)7.89 
$1,727.00 

$19, 12tj, 89 

i:-2. SS 
~936.(S 

t!i,557,72 
o-c:: c: 
~·.JJ. - •' 

~'!· C'fd ~: 

~ ... o j .JLJ 1, { ") 

102, 725.6(1 

!109! 138.66 

$54. 2: 

S.3,740.~("· 

$31587.95 
$!, l&4. 9.S 

$8,727.25 

$21,261.6~ 

so,3a~.at 

$14,384.6.3 
$88,?Z0.:9 

~55.SO 

-~4.1 230.S'~ 
Sl6,371.47 
12, s~.s. :(i 

tt. 1 855,G~-
;~5,·1~;),~\~ 

~ =,:;. !) • 4.:\ 

• .,... !:"' 
.r;..,·: • ...Jt 

~15,t.81.84 

$611?2. 84 
~14,.3S4,~·: 

$97~ :~s. t6 

$55.50 

$4,48:'..SO 
716,694.~3 

il,919.50 

........ '"" '11 
~L-i .' I-.';;_,..:.~' 

$.\.!) ~·~4 .. 3l) 
$~!\ 5.t-1, 5(1 

~1·~)·, 1(1 

$5, 25!, (':: 
14.162.97 
$1)412.75 

$22. i(l 

Sb81.00 
• ".'! , ~ 
~ 1 ·.', ; I 

$iS'5,3(,J,-i3 
$28,273.08 

f~.4i'111. '·: 
14~~,'~~7.6: 

~2,~11,·~ 

t29l4~::.~=· 
-i~9.4.:'.5.~~ 

$2~l063, 7! ~159, 7~·;, ;.5 
i7 1 0S2.72 S82,~:0.24 

$21 1 :)(·6. I.3 $lti7: Jl0.5~ 
$1!9 1 552.:::7 l1.iG71,S;3.54 

--------------------------------------------------------------~---------------------------------------------------



-i 1:~;'t-
' !) ..., 

) 

Portland Water consurrc>tlon, 
per Bureau bl 111 ng records 

(lncludlng credit for 
Portland Cus1"omers) 

Deduct: Approved sales to 
other distributors 

Add orDeduct: Adjustment 
for annexation or wJthdrawal 

Het Portland water 
consurrptlon 

Add: Water from alternate 
SOUl'"G'8S 

Deduct: Water from alter-
nate sources used during 
curtailment or emergency 

Md or Deduct: Adjustment 
for annexation or withdrawal 

Total water coosulll>tlon 

Purchesa Ratio 
(Met Port land water coosuq>-
tlon/Total water consuA(>tlon) 

aranteod purchase ratio • 
nlro111 purchase payment • 

• 

• 

;;mi!§~~ :q_ ..... . 
FCR FISCAL YEM I 06/30/85 

YEAR lST Zt-1) 3RD 4TH 

OF CALCULATl<1l PRECEDIN3 YEAR PRECED I "3 YEAR PRECEDING YEAR PRECEDING YEAR 

1984 - 85 1983 - 84 1982 - 83 1981 - 82 

51, 230 40,539 

- -

+ + 

- -

- 51,230 . 40,459 

.. 1,503,279 ... 1,,963,640 

- -
+ + 
- 236, 354 - 615,654 

• 1,318, 155 • 1, 366, 525 

3.89% 2.92% 5,00% 

Five (5) preceding Ye•r Average Purch•se R•tlo~~~ 
t<Guaranteed purchase ratio - year ?' cal cu lat Ion purchase ratio) 
x Year of cnlculntlon total water consumption - .01 x <Portland water 
x Year of colculatlon wnter rate. 

1960 - 81 

5.00% 

consumpt Ion) I 

':r Im ADA:lf'll-tvd85 08-20-84 

5lH PRECED 1 "3 

PRECEO I NG YEAR 5-YEAR 
1979 - BO AVERAGE 

5.00% 
·r~~~~;;? 

"Mi~°' 

~ 
L 



. i 
1 

T . _..:\' 

?ortland Water consurrct1on, 
)er Bureou bll llng records 
(lncludlnq credit for 

~ortland Customers) 

lecluct: Approved sales to 
Jther dlstrl butors 

\dd or Deduct: Adjustment 

for annexation or withdrawal 

iErt Portland water 
:oosurrctlon 

ldd: Water from alternate 
;.ources 

leduct: Water from alter-
1ete sources used during 
!Urtal lmerrt or emergency 

odd or Deduct: Adjustment 

or annexation or withdrawal 

·otol water consu!Jl)"t Ion 

'urchase Rat lo 
Net Portland water consu~-
Ion/Total water consuq>tlonl 

ninteed purchllSe rat lo • 
I a.u1 purchese payment • 

• 

-

YEAR 

OF CALCULATI QI 

1984 - 85 

-

IST 

MINIHIM Pl.llCMSE N!RKSllEET. 

FCR W.:ZELWOOO lfATffi OISlRICT 
FCR FISCAL YEllR Et&lltli 06/30/85 

2lll ~D 

PRECEO I t-G YEAR PRECED I t-G YEAR PRECEOll'l:J YEAR 

1983 - 84 1982 - 83 1981 - 82 

1,010, 714 1,068,615 1, 086, 608 

- - -

+ + + 

- - -

- 1,010, 714 ,.. 1,068,615 = 1,086,.608 

+ 188, 915 + 360, 436 + 287, 348 

- - -

+ + + 

- - -
• 1,199,629 - 1429,051 • 1,37.}, 956 

84,25% 74. 78% 79,09% 

Flva (51 pracadlng Yaor Avarage Purchosa Ratio • 85,57% 

l(Guoronteed purchase ratio - year of colculotlon purhase ratio) 

4111 

PRECED I l'l> YEAR 

1980 - 61 

1, 199, 516 

-
+ 

-
• I, 199, 516 

+ 113,462 

-

+ 
-
,. 1,312, 978 

91,36% 

x Year of calculotlon total water consur11>tlon - .01 x (Portland water coosumptton)I 
x Year of calculotlon water rate, 

_,_ AOt\:'4"tf~~8~ M-?n-'" 

5TH PRECEOlt-G 

PRECED I"' YEAR 5-YEl'H 

1979 - BO AVERAGE 

1, 268, 663 1,126,827 

-
+ 

-
.. 1, 268, 683 1, 126,827 

+ 190, 032 

-

+ 

-
- 1,266,663 t,316,859 

100.00% 85.57% 



··1-· ... ,. 

-- ·-

>ort I and Water consullllt Ion, 
ler Bureau bll llng records 
Clncludlng credit tor 
>ortland Customers) 

Jeduct: Approved sa I es to · 
>ther d Is tr I butors 

ldd orDeduct: Adjustment 
~or annexation or withdrawn! 

lot Portland waiter 
:onsun(>t Ion 

ldd• Water trom alternate 
;ources 

leduct: Water from alter-
1ate sources used durl ng 

:urt a 11 inent or emergency 

\dd or Deduct: Adjustment 

·or annexation or withdrawal 

lotol w.rrter consunw;:>t Ion 

'urchesa Ratio 
'Net Portland water consu111>-

·&on/Total -ater consul!lltlon) 

irarrteed purchose rat lo • 
~I nam purchase payment • 

• 

• 

YEAR 

OF CALCULATION 

1984 - 65 

-

IST 

...., ..... v .. .-...- ·-----·--- ··---·----

Fill ROCKlf(J(l) WATER DISTRICT 

Fill FISCAL YEN! ENDlll> 06/:50/65 

2NO ~D 

PRECED I ti> YEAR PRECEOlll> YEAR PRECED I NJ YEAR 

1963 - 84 1982 - 83 1981 - 82 

2,258,487 2,421,050 2, 727, 593 

- - -

+ + + 

- - -

= 2,258,487 a 2,421,050 = 2, 727,593 

+ 119, 571 + 1IJ,982 + 

- - -
+ + + 

- - -
• 2, }78, 058 - 2,535,0}2 • 2, 727,593 

94.97% 95. 50% 100.00% 

Five (51 preceding Year Average Purchase Ratio • 95.80% 

l(Guaranteed purchase ratio - year of calculatlon purchase ratio) 

41H 

PRECEDlll> YEAR 

1980 - 81 

2,346,025 

-

+ 

-

• 2,346,025 

+ 85, 714 

-

+ 

-
• 2,4}1, 739 

96.48% 

x Year of cnlculetlon total water consumption - .01 x (Portland water consumption) I 
x Year of calculetlon water rate • 

·~I• ADA:Ml'W-1"Wd85 08-20-84 

51li PRECEDIN:J 

PRECEO I ti> YEAR 5-YEAR 

1979 - 80 AVERAGE 

2,356,920 2,422,415 

-
+ 

-

= 2,356, 920 2,422,415 

. 

+ 212,279 106,309 

-
+ 

-
•2,571,199 2, 528, 724 

91.74% 95.80% 



' - _..__ ' 

,ortland Water consuq>tlon, 
Jer Bureau bll llng records 
(lncludlng credit for 
>ortlend Customers) 

Jeduct: ApprO"led sales to 
Jther distributors 

\dd or Deduct: AdjusTment 

~or annexation or wlthdra•al 

~ Portland water 

::onsumpt Ion 

\dd: Water frcrn alternate 
;.ources 

leduct: Water fran alter-
tote sources used during 
:urtal lment or emergency 

\dd or Deduct: Adjustment 

'or annexat Ion or w 1 thdra"'a I 

'."otol water consurr~;rt Ion 

'urchase Ratio 
'Net Portland water consump-

·Ion/Tote I water consulJl)t Ion) 

.renteed purchase ratio • 
;I RL1m purchese payment • 

• 

• 

YEAR 
Of CALCULATIOO 

1984 - 85 

-

IST 

-·-·----~ - -- --- --·-·-----
FIR llOlf CREEK 11/ITER 01sm1CT 

FIR flSCllL YEJ\R ENOli.; 06/30/85 

2NO ~D 

PRECED I NJ YEAR PRECED I NJ YEAR PRECEDINJ YEAR 
1983 - 84 1982 - 83 1981 - 82 

4,686,248 5,J95,670 5, 758,392 

- - -

+ ~ + 

- - -

• 4,686,248 ~ 5, 395, 670 •5, 758, 392 

t 0 t 214,455 t 197,427 

- - -

t + t 

- - -
.. 4,686,246 • 5,610,.125 • 5,955,.819 

100,00j 96. 18,S 96.69l 

five (5) preceding Year llvera9e Purchase Ratio • 97,29% 

l(Guorantead purchose ratio - year of calculatlon purchase ratio) 

4TH 

PRECEOINJ YEAR 
1980 - 81 

5,284,240 

-

+ 

-

• 5,284,240 

t 193,201 

-

t 

-
.. 5,477,441 

96,47l 

x Year of calculotlon total water consurnptlon - .01 x (Portland water consumption> I 
x Year of calculotlon water rate • 

·r-1• /IDA:MPll-wcw85 08-20-84 

5TH PRECEDINJ 
PRECEO I NJ YEAR 5-YEAR 

1979 - 80 AVERAGE 

5,123,916 5,249,693 

-

t 

-
- 5, 123,916 5,249,693 

t 126, 727 146, 362 

-

t 

-
• 5,250,64.} 5,396,055 

97,59l 97.29l 



-' . :""'. ' 

lortland Water consuq>tlon, 
1er Bureau bl 111 nq records 
:lnclud1ng credit for 
)ortland Cus"tomersl 

leduct: Approved sales to 
>ther dlstrlbu-tors 

l.dd orOeduc:t:; Adjustment 

~or annexation or withdrawal 

tut Portland water 
;onSU"1Jt Ion 

ldd: Water from alternate 
;ources 

Jeduct: Water from alter-
1ate sources used durl ng 
:urt a 11 ment or emergency 

l.dd or Deduct: Adjust1D0n"t 

or annexation or withdrawal 

~otol water consu~t Ion 

\lrchase Rat" lo 

_Net Port I and water consull'P-

·ton/Total water coosun(>t Ion) 

1ranteed purchase rat lo • 

11 n111 purchase payment • 

• 

• 

YEN! 

OF CALCULATl()-1 

1984 - 85 

-

lST 

flJ{ LAKE GIOVE MATER DISlRICT 

fCll FISCAL '(ENI EtlllN> 06/J0/85 

2W ~D 

PRECEOll'I> YEAR PRECEO I f'I> YEAR PRECEO I f'I> YEAR 

1983 - 84 1982 - 83 . 1981 - 82 

94,200 n,8n 90, 186 

- - -
+ ... 3, 959 + 4, 692 

- - -

. 94, 200 . 77, 792 • 94, 878 

+ 35, 396 + 55, 387 + 62. 183 

- - -

+ + + 
- - -
• 129, 596 . 133, 179 . 157, 061 

72.69% 58.41 % 60.41% 

Five (5) preceding Ye•r Avero~e Purch..Se Rot lo • 62.30% 

((Guaranteed purchase ratio - year of calculation purchase ratio) 

4TH 

PRECEOll'G YEAR 

1980 - 81 

60.00% 

x Year of colcutotlon total water eonsu~tlon - .ot x (Portland wate~ consumpttonJJ 
x Year of calcutotlon water rate • 

•d• ADA:Wll-lqw85 08-20-84 

5TH PRECEDll'I> 
PRECEO I i'G YEAR 5-YEAR 

1979 - 80 AVERAGE 

60.00J 62. 30% 



1 • ,......__ ,.,. 
' . 

Portland \later consumption, 
per Bureau billing records 
(including credit for 
Portland Customers) 

Deduct: Approved sales to 
other distributors 

Add or Deduct: AdJustment 
for annexation or withdrawal 

Net Portland water 
consumption 

Add: "later from alternate 
sources 

Deduct: Water from alter-
nate sources used during 
curtailment or emergency 

. 

Add or Oeauct: AdJustment 
for annexat1on or withdrawal 

Total water consumption 

Purchase Rat 10 
(Net Portland water consump-
tion/Total water consumpt1on) 

Guaranteed purchase rat1o n 

Ml ni mum purchase payment = 

D 

= 

FOR FISCAL YEAR ENOING--00/J0,785 

YEAR lST 2ND 3RD 

OF CALCULATION PRECEDING YEAR PRECEDING YEAR PRECEOING YEAR 
1984 - 85 1983 - 84 1982 - 83 1981 - 82 

30,572 82,194 94,641 

- - - -
+ + + + 
- - - 136 - 271 

= = 30,572 = 82,058 = 94,370 

+ + 170,874 • + 140,55g * + 127 ,434 * 

- - - -

+ + + + 
- - - -
= = 201,446 _ 22Z,617 = 212,804 

- 222,753 222 ,075 

15.18')', 36. 86% 42. 55% 

Lower of preceding three (3) years = 15.181 
[(Guaranteed purchase ratio - year of calculation purchase ratio) 
x Year of calculation total water consumption - .01 x (Portland 
water consumption)] 

x Year of calculation water rate. 



r 
... ' ...... __ , 

Portland Water consumption, 
per Bureau billing records 
(including credit for 
Portland Customers) 

Deduct: Approved sales to 
other distributors· 

-
Add or Deduct: AdJustment 
for annexation or withdrawal 

Net Portland water 
consumption 

Add: Water from alternate 
sources 
Deduct: Water from alter-
nate sources used during 
curtailment or emergency 

Add or Deduct: l\dJustment 
for annexation or withdrawal 

Total water consumption 

Purchase Rat10 
(Net Portland water consump-
tion/Total water consumption) 

Guaranteed purchase ratio = 
Minimum purchase payment = 

= 

: 

FOR PARKROSE WATER OISTRICT 
FOR FISCAL YEAR ENDING 06/30/85 

YEAR lST ZND . 

OF CALCULATION PRECEO!NG YEAR PRECEOING YEAR 
1984 - 85 1983 - 84 1982 - 83 

0 16 ,877 

- - -

+ + + 
- - -

= = 0 = 16,877 

+ + 1,073,618 + 1,119,444 

- - -

+ + + 
- - -
- - l,073,6ltl - 1,036,321 

0.00% 1.49% 

Lower of preceding three (3) years = 0.00'.£ 

.:!RD 
PRECEDING YEAR 

1981 - 82 

138,876 

-

+ 
-

= 138,876 

+ 955,592 

-

+ 
-
= 1,094,468 

12.693 

[(Guaranteed purchase ratio - year of calculation purchase ratio) 
x Year of calculation total water consumption - .01 x (Portland 
water consumption)] 

x Year of calculation water rate. 
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THE SE\ml. SAGA 

I ain't got no sewer 
But somebody cares far me. 
Otto went to Salem 
And brought back the "seepage fee". 

Bev lbf fatt was a help you know 
She formed the S.O.B. to show. 
Save our Basements was their cry 
Give us sewers before we die! 

Buchanan heard ~rdesperate plea 
And then consulted Ivancie. 
A sewer contract they did make 
Of course it's for Mid-County's sake, 

Buchanan lamented, We have no money 
To him that wasn't very funny. 
Ivancie said, Now that's ok 
Bonds we 111 issue right away. 

You can pay us back in time 
A "seepage fee" will be just fine.· 
No vote or remonstrance is required 
But the referendum might be tried; 

So it may be the right solution 
To pass this charge by resolution, 
No voter referral will there be 
To stop this wonderful "seepage fee". 

South shore oroperties will be sewered 
The "seepage fee" must be endured. 
Dr. Schade 1s reoort insisted 
A "threat to drinking water" existed. 

Ivancie is not so sure 
He thinks well water's mighty pure. 
The "seeoage fee" is a dandy tool 
But the people may be hard to fool. 

Don't underestimate mid-county folk 
We believe in the right to vote, 
Affected oroperty owners we fear 
Won't get sewers for many a year! 

-- Author Anonymous 



September 11, 1984 

PUBLIC TESTIMONY 

Thank you for holding public hearings here 

in Portland. 

I agree with the United Citizens in Action that 

the most economical solution to the possible problem 

of well water polution in mid-Multnomah County is for 

the area to recieve Portland's Bull Run water! 

Parkrose is already using Bull Run water and the 

Interlaken water district has been given the assurance 

that Portland water will be available in case their 

wells become drawn down because of the Portland wells. 

Testimony from the City of Portland may be 

contradictory about the Portland wells and their relation 

to the mid-Multnomah County wells. First, they claim 

that there is an impermiable layer of clay between the 

deep and shallow wells, while at the same time, they are 

championing sewer construction in order to protect 

their political investment in the Portland wells. 

Either there is no seepage from shallow wells or 

there is seepage, the City can not have it both ways! 

If we follow their political assumption that the wells 

are separate, that means our emergency water supply is 

a non-renewable resource. If we follow their other assumption 

that sewers are needed, that means there could llss•bJ•1eepage 

from possibly radio-active Columbia River water, In 

eithe~ case, the Portland wells may have been a bad investment. 

This means that the gRound water in mid-Multnomah County 

may not be suitable for use. According to Dr. Schade, 

the unsuitablity of the grbundwater has been ~=concjrn for 

over ten years and is only now being made public. 

Sincerely, 

o~~~ 
Donald R. Cook 

2006 S.W. Sunset Blvd. 

Portland, OR 97201 

(503) 244-5026 



Proposal to Declare a Threat to Drinking Water in Mid-Multnomah County 
Pursuant to ORS 454, Sections 275 - 310 

INDEX OF THE HEARING RECORD 

E. LETTERS RECEIVED FOR THE RECORD 

1 City of Troutdale, 6/14/841 

2 Multnomah County, Commissioner Biskar, 8/15/841 

3 City of Portland, Commissioner Schwab, 8/21/841 

4 Emmert Development Co., 8/23/841 

5 Kenton Shade, Sr., 8/28/84• 

6 Rockwood Water District, 8/29/84• 

7 Edward H. Look, 8/24/84* 

8 Shearsen Lehman/American Express, Rebecca Marshall, 8/28/84 1 

9 Mrs. Evelyn A. Dooley, 8/29/84 1 

10 Harold E. Hansen, 8/29/84* 

11 Multnomah County, Commissioner Biskar, 8/30/84• 

12 Betty Emery, Phone Message Note, 8/30/84* 

13 Multnomah County, Division of Planning & Development, 8/30/84 1 

a. Land Use Policy 37 - Utilities 

14 Carvalho Industries, Inc., 8/31/84 1 

a. Technical Data cf Ozone Water Purification System 

15 Betty Emery, 9/4/841 

16 Multnomah County, Commissioner Blumenauer, 9/4/84 1 

17 Mary Ellis, 9/5/841 

18 Elaine Tush, 9/5/84 1 

19 Mary Lindquist, 9/5/841 

20 Don Adkins, 9/5/841 

21 Henry Kane with 9/5/84 Response 9/4/841 

1 Date letter was received for the record 



22 Henry Kane to Mike Houston, 9/7/84* 

a. "Tainting intensifies DEQ sewer battle", The Oregonian December 16, 1983 
b. Henry Kane to Fred Hansen, September 4, 1983 
c. Henry Kane to Dennis Buchanan, August 31, 1984 

23 Multnomah County Health Officer, 9/10/84* 

a. "Midcounty water safety needs sewers", The Oregonian, September 11, 1984 

24 City of Portland--Bureau of Planning, 9/10/84* 

a. Land Use - Public Facilities Goals & Policies List 

26 Richland Water District, 9/11/84* 

26 

a. Water Quality Data, September 13., 1982 

Department of Environmental Quality--Water Quality Division, 9/10/84* 

a. Department of Environmental Quality field and laboratory data sheets for 
samples collected from wells in the Mid-Multnomah County area. Summary 
reports of these data have been contained in documents submitted previously 
for the record. 

b. U.S. Geological Survey well data sheets for sampling and analysis of 
selected Mid-Multnomah County wells - 1976. 

c, ORS Chapters 454 and 468, which contain Oregon Laws regarding water 
pollution control and sewage disposal. 

d. The Department of Environmental Quality Laboratory, Quality Assurance 
Implementation Plan, East Multnomah County Groundwater Study, December 
1983, and a copy of procedures for collecting and analyzing water samples. 
This material describes procedures used by the Department for analysis of 
samples and assuring the quality and validity of the data. 

e. Oregon Administrative Rules, Chapter 340 including Divisions 41, 71, 72, 
and 73, which contain rules adopted by the Environmental Quality Commission 
for Water Pollution Control and Sewage Disposal. Division 41-029 contains 
the General Groundwater Quality Protection Policy. Divisions 71, 72, and 
73, contain the on-site waste disposal rules. 

f. "Groundwater Protection Policy, Background Discussion, Proposed Policy, and 
Final Adopted Policy•, Oregon Department of Environmental Quality, 1980, 
with revisions made August 1980 and an appendix added 1983. 

g. Agenda Item No. I and minutes of the June 29, 1984, EQC meeting. 

* Date letter was received for the record 



,Vcf LJ./<ih. "Water Quality in the Columbia Slough", Department of Environmental Quality 
report, April 1974. 

"Groundwater Exploratory Program•, City of Portland Bureau of Water Works, 
April 1977; "Pilot well Study", City of Portland Bureau of Water Works, 
November 1978. 

j. "Final Report Oregon On-Site Experimental System Program", Department of 
Environmental Quality, December 1982. 

k. "Clatsop Plains Ground Water Protection Plan, Ground Water Evaluation 
Report", Sweet, Edwards & Associates, Inc., December 1981. 

1. "Ground Water in the East Portland Area", Geological Survey Water - Supply 
Paper 1793. 

m. "Soil Survey of Multnomah County, Oregon", Soil Conservation Service, 
August 1983. 

Updated rules in the March 12, 1982, Federal Register, "National 
Interim Primary Drinking Water Regulations" 

o. "National Interim Primary Drinking Water Regulations", U.S. Environmental 
Protection Agency, September 1976. 

p. "Volatile Organic Chemicals", Department of Environmental Quality Staff 
Report, December 1, 1983. 

q. "Sources of Toxic Compounds in Household Wastewater", Steven W. Hathaway, 
Wastewater Research Division, Municipal Environmental Research Laboratory, 
Office of Research and Development, U.S. Environmental Protection Agency, 
Cincinnati, Ohio. 

"The Long Island Ground Water Pollution Study", State of New York 
Department of Health, April 1969, and "Proceedings of the Fourth American 
Water Resources Conference", Proceedings Series No. 6, November 1968. 

Agenda Item No. H, and proposed minutes of the August 10, 1984, 
Environmental Quality Commission meeting. 

27 Paul Yarborough, Department of Environmental Services, Mult. Co., 9/10/84* 

28 Kristine Gebbie, Administrator, 9/11/84*, Health Division 

29 William H. Young, Director, Water Resources Department, 9/11/84* 

* Date letter was received for the record 



30 City of Portland, Bureau of Environmental Services, 9/11/84* 

a, J, David Rush, Government Finance Associates, Inc. 

(1) Virginia Senate Bill No. 229 

b. John Lang, City of Portland 

(1) "Groundwater Exploratory Program•, Department of Public Utilities, 
Bureau of Water Works, April 1977 

(2) "Year 2000 Growth Allocation Workshops•, March-April, 1981, 
Metropolitan Service District 

(3) •subsurface Sewage Disposal and Contamination of Groundwater in East 
Portland, Oregon•, E. L. Quan, H. R. Sweet, and Joseph R. Illian, 
Groundwater Vol. 17 1 1974. 

(4) "Nitrate in Drinking Water•, E. F. Winton, R. G, Tardiff, and L. J. 
McCabe, Journal AWWA February 1971 

31 Statement, Affidavit and Exhibit of United Citizens in Action, 9/11/84* 

32 Gladys McC.oy, Multnomah County Commissioner, 9/11/84* 

33 Charles P. Schade, M.S., Multnomah County Health Officer, 9/11/84• 

a. •congenital 
Australia: 
Anthony J. 
Journal of 

Malformations and Maternal Drinking Water Supply in Rural South 
a Case-Control Study", Margaret M. Dorsch, Robert K. R. Scragg, 
McMichael, Peter A. Baghurst, and Kenneth F. Dyer, American 

Epidemology, Vol. 119, No. 4, April 1984 

b, •Hypertension and Drinking Water Constituents in Colorado•, William E. 
Morton, M. D., Dr. P.H., American Journal of Public Health, Vol. 61, 
No, 7 1 July 1971 

c, "Nitrates in Municipal Water Supply Cause Methemoglobinemia in Infant•, 
Joseph Vigil, B.S., Sherman Warburton, B.S., M.P.H., Williams. Haynes, 
M.D., M.P.H., and Leland R. Kaiser, M. A., M.P.H., Public Health Reports 
Vol. 80, No. 12, December 1965 

d. •cyanosis in Infants Caused by Nitrates in Well Water•, Hunter H. Comly, 
M.D., Journal of the American Medical Association, Vol. 129, No. 2, 
September 8, 1945. 

e. •Methemoglobinemia Associated with Well Water•, Louis W. Millen, M.D., 
Journal of the American Medical Association, Vol. 216, No, 10, June 7 1 

1971 

• Date letter was received for the record 



f, "Methemoglobin Levels in Infants in an Area With High Nitrate Water 
Supply", Lois Ann Shearer, M.P.H.; John R. Goldsmith, M.D.; Clarence 
Young, B.S.C.E.; Owen A. Kearns, M.D.; and Benjamin R. Tamplin, Ph.D. 
American Journal of Public Health, Vol. 62, No. 9, 1972 

34 Jeanne Orcutt, 9/13/84• 

a. Excerpt from Rep. Wally Priestly's testimony May 2, 1983 at the House 
Hearing on the Seepage Bill 

b. Letter from Rep. Annette Fanner to Senators, June 7, 1983 

c. "Portland, Oregon, Offers Services to Push Case for Annexation• 
"Eugene Carlson, The Wall Street Journal, May 3, 1983 

d. A message from Rep. Lonnie Roberts to citizens regarding sewers and the 
seepage fee, 

e, "Springfield to Auction off Unwanted Lots•, The Oregonian, 
September 1, 1984 

35 Harold T. Osterud, M.D., MPH, Oregon Health Sciences University, 9/13(84* 

36 Wm. E. Morton, M.D., Dr. PH, Oregon Health Sciences University, 9/13/84• 

37 John C. Stoner, R.S., Oregon Water Treatment Certification Program, 9/14/84* 



Hal Sawyer 

City of Troutdale 
104 Ki bling Street (l503)0615-!ll7l5 

Troutdale, Oregon9'7060 

June 14, 1984 

neri~1rti:n~nt· nf F,nvirnnmt°'nt·;:il f111,11it·y 
1120 SW 5th 
Room 730 
Portland, OR 97204 

Dear Mr. Sawyer: 

:'' 

WATER c;~,Al.Jl'.i'. CONTkOi. 

WATER Qi.JAUn CONlx~, .. 

The City of Troutdale, as a member of the Multnomah County Sewer 
Consortium is requesting that the City be excluded from the need 
to set a seepage fee within the Troutdale Drainage Basin. The City 
of Troutdale, at this time, does not meet any of the four conditions 
set forth as conditions for the seepage fee. TheLe is less than 
one percent of the sewage discharge that goes into on-site disposal 
systems. 

Troutdale 1 s policies, as established by the Council, require that 
any development provide sewage collection before any permits are 
issued. It is also the policy of the Council that we do not extend 
service outside the City iimits of Troutdale except for unusual 
or special circumstances. The sewage system financial plan for 
Troutdale is based on a Systems Development Charge imposed on all 
development that occurs within the City limits. The Systems 
Development Charge is set aside for Capital Improvements and/or 
expansion. At thi.s tirne we are estimating that by the year 1990 
we will begin actual expansion of the plant to serve future growth. 

Plant expansion will be accomplished using the reserve fund of 
the SDC's and also a GO Bond. Since the majority of the arna lying 
within Troutdale 1 s drainage basin but outside the City limits is 
now undeveloped, we are anticipating that if there are future requests 
for newly developed areas in our Basin that we would require 
annexation before that service is extended. 

City Administrator 

PLC:vjk 



ARNOLD BISKAR 
Multnomah County Commissioner 
District One 

Room 605, County Courthouse 
Portland, Oregon 97204 
(503) 248·5220 

PRESIDING OFFICER 
Board ol 

County Commissioners 

August 13, 1984 

Fred Hansen, Director 
D.E.Q. 
522 SW 5th 
Box 1760 
Portland, OR 97207 

Dear Mr. Hans en: 

Thank you for your letter of August 6, regarding 
testimony on the findings of a threat to drinking 
water in the unsewered areas of mid-Multnomah 
County. 

We appreciate the efforts of the D.E.Q. to resolve 
this problem. Our staff manager, Burke Raymond, 
will be coordinating a presentation with the City 
of Portland and City of Gresham for your hearing 
on August 30, 1984. 

Please call my office if we can provide any 
additional information. 

AB:jn 

Very truly yours, 

[lA~~---· 
Arnold Biskar 
Presiding Officer 

cc: Burke Raymond 
John Lang, City of Portland 
Charles Schade, M.D. 
Jim Keller, City of Gresham 
Board of County Commissioners 

/Ii).(' II[)'··"!.!,, 
' '' ! '·' . 



CITY OF 

PORTLAND, OREGON 
Mildred A. Schwab, Commissioner 

1220 S.W. Fifth Ave. 
Portland, Oregon 97204 

(503) 248-4180 
OFFICE OF PUBLIC~ SAFETY 

Fred Hansen, Director 
Department of Environmental Quality 
Box 1760 
522 s.w. Fifth Avenue 
Portland, OR 97207 

Dear Fred: 

August 17, 1984 

Thank you for your letter of August 6th related to the EQC's 
hearing on the findings of a threat to drinking water in the 
un-sewered areas of mid-Multnomah County. 

I have forwarded a copy of your letter to Commissioner Mike 
Lindberg, who is in charge of the Bureau of Environmental 
Services. I'm sure he will work with staff to provide the 
necessary coordination you request. 

Thank you again. 

SAFETY 

MAS. cp 

cc: Commissioner Lindberg 

Attachment 

, .. 

<>i:RCE OF THc DIRECTOi'\ 
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DATE: 

TO: 

FROM: 

SCBJECT 

(§:) 
INTEROFFICE MEMORANDUM 

August 17, 1984 ~ 
' 

Commissioner Lindber '· i 

Office of Conunissioner 
Mildred II. Schwab 

Oommi,,iomo< Soh••b~ 
Letter from Fred Ha~sen, Director of Department of 
Environmental Quality 

Mr. Hansen has written me the attached letter related to 
the public h~aring on the threat to drinking water in the 
un-sewered areas of mid-Multnomah County. 

I don't know if you received a letter as well, so I'm 
sending you a copy of mine. 

Thank you for your attention to this matter. 

MAS.cp 

cc: Fred Hansen J 
Attachment 
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l)l'Vl'UlPMl'NT COMPANY 

EMMERT 

August 31, 1984 

Department of Environmental Quality 
Water Quality Division 
P.O. Box 1760 
Portland, OR 97207 

RE: Polluted underground water, Mid Multnomah County 

To Whom it may concern: 

We are writing in response to your notice of a public hearing on August 30, 
1984, at Parkrose High School regarding the above noted underground water 
and the possibility of sanitation sewers. 

We, as many of the citizens of the Multnomah County area, have been 
faced in the past with increased costs of just living. In this specific 
proposal we are looking at 56,000 Multnomah County residents absorbing 
the cost of a $255 million sanitary sewer. Many of the residents of this 
area are still attempting to recover from the lack of work and other 
economic hard times of the past few years. We would suggest that the 
department look at other alternatives if the water is found to contain 
pollutants. This might also be in the form of searching out new forms 
of water as a cost effective alternative. 

Please put in your records that we are opposed to costly sanitation 
alternatives at this time. 

T ry W. Emmert, 
President 

TWE/sl 
--- - ---------------, 

,-
1yit . .\iT n..- ~ NV1/l~1rJ1~e~i11 Al 1.; .17' 
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AUG 2 21984 

97015 (503) 655·9933 
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Environmental Quality Commission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 972ll7 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area" are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the few remaining 
customers. ~ ~ ("/~ 

State of Oregon 
Signature: ~ ~ .:;:_~ '-'~ ~,,CZ 

DEPARTMENT OF ENVIRONMENTAL QUALITY Address: 

fffi~@&~W~illJ 
AUG 28 1984 

'IFflCE Of THI: DIRECTOR 
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ROCKWOOD WATER DISTRICT 
19601 NE Halsey 

Portland, Oregon 97230 

( 503) 665-4179 

August 28, 1984 

Environmental Quality Commission 
Post Office Box 1760 
Portland, Oregon 97207 

Dear Commissioners: 

In order to set the record straight regarding your public 
hearing scheduled for June 29, I would like to offer the 
following. 

Our water is available to all residents of the Rockwood 
Water District area. This water is safe for public drink
ing. We test the water on a monthly basis and do every
thing within our power to ensure its continued high quality. 

Other information that may be of interest is that the depth 
of our wells is at least 500 feet, one located on our 
property at 196th and Halsey and the other south of Sandy 
on 185th Street. Only 5 percent of our water comes from 
these sources. The remaining 95 percent is purchased from 
the Bull Run water supply. 

Please let us know if we can be of any assistance in your 
deliberations. 

CLR:ph 
cc: Mrs. Jean Orcutt 

Sincerely, 

ROCKWOOD WATER DISTRICT 

o~Lrw 
Chuck Root 
Manager 



/ 
/ 

I 

August 24, 1984 

Environmental Quality Commission 
520 SW Fifth 
Portland, Oregon 97204 

Members of the Commission: 

EOC0 
+-loA'\SQ;'[\ 

~~~ki 
(6;tlosp~ 

I am writing to stress the urgency of the Commission taking decisive 
action to avert a potential threat to drinking water in mid-Multnomah 
County. 

For years, EQC has wrestled with the sewage problem in mid-County. For 
years, solutions there have been hampered by the County's lack of capability 
to deliver sewer services. 

Now, the County has wisely stepped out of the urban service business, and 
handed the job to Portland and Gresham. The cities have developed a 
workable plan to provide the needed sewage collection and treatment systems, 
at a price that is affordable to area property owners. As a long-time 
observer of Multnomah County affairs, it is gratifying to be on the verge of 
solving such a critical and persistent regional problem. 

Although I will be unable to attend the August 30 hearing, please accept 
my support for strong action by EQC to remedy this problem at the earliest 
possible date. 

Sincerel , 
/ 

E ard 
1703 SW Myrtle Street 
Portland, Oregon 97201 

EHL/kah 

·' ,., -·· 

' r,; I' ; ; :, \ 

State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

[ffi ~©l2~ w1m rrl1 
AUG 2 4 19'14 UU 

0fRCE O.F IHS DIRECTOR 



Shearson Lehman/ American Express Inc 
Foster & Marshall Division 

INVESTMENT BANKERS ANO BROKERS 
KOIN Center• 222 S.W. Columbia Street, Suite 801, Portland, Oregon 97201-6615 • (503) 241·7243 

- ·- '- l \.. 

Environmental Quality Commission 
c/o Dept. of Environmental Quality 
P.O. Box 1760 
Portland, OR 97207 

.'i\,'',.·1·.-1 :,1, 
t_, ',,)' 

August 27, 1984 

RE: SEWERS IN THE UNINCORPORATED AREA OF MULTNOMAH COUNTY 

Dear EQC Members: 

I served as vice-chairman of the Citizens Advisory Committee on 
Financing Sewers in Unincorporated Urban Multnomah County from 
June 1982 through August 1983. We reviewed reports, took 
substantial testimony from various sources, held a public hearing 
and made findings which were presented to the County 
Commissioners. 

The committee did not begin with a particular bias regarding 
either the need for further sewers or the method by which they 
should be financed. After the hours of testimony, pro and con, we 
collectively determined that there is a problem which must be 
addressed as quickly as possible, both for the preservation of the 
water quality and for economic development in the area. This 
problem is not new and development has been allowed to proceed 
without adequate planning or control for too long, thus 
compounding the problem. Further delays could only result in 
increasing pollution, slowed or lost economic development, and 
escalated costs in const.ructing the comprehensive system which 
ultimately must be installed. 

The committee further studied various methods of financing the 
sewer system. From the analysis presented to us by the economic 
consulting firm, from the clear financing advantage that 
established cities with good bond ratings can provide, and from 
the enhanced ability of these cities to acquire needed Federal 
grant funds, the least expensive and most expeditious method was 
the plan which is now referred to as the "framework plan." We did 
not consider the political ramifications to be within the scope of 
our charge; instead we focused solely upon expense and timeliness. 
Given these criteria, we found the choice obvious. 

Member of all principal security, option and commodity exchanges 
Offices in the principal cities of the Pacific Northwest and Alaska. Affiliate offices throughout the U.S. 



Page Two 

I am sure that members of the committee would be happy to answer 
any questions that you may have regarding our deliberations. 
Thank you for your' attention. 

Sincerely, 

" 2J~ 
Re ecca Marshall~ 
Vice President 
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Environmental Quality Connnission 
522 S.W. Fifth Ave., Box 1760 
Portland, OR 97207 

August 23, 1984 

I do not feel there is a proven threat to our drinking water. Most of the people 
within the "affected area" are served by the Bull Run Water Supply, therefore, the 
most economical solution would be to furnish Bull Run water to the f'Jr remaining 
customers. UJf..l ((, IJ&o-t:-&f 

State Of o,er.on Signature: .~ut-<t -~, ~ - au-t:-d 
DEPARTMENT Of ENVIRONMENTAl QUALITY _;// / :/._ J>-J - (/ I 0 3 c ' • (, (, 
fffi & @ & II \Yj ~ rm Address: p o-f'{. ) (gl_.,r- I 7 2 
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ARNOLD BISKAR 
Multnomah County Commissioner 
District One 

Room 605, County Courthouse 
Portland, Oregon 97204 
(503) 248-5220 

PRESIDING OFFICER 
Board of 

County Commissioners 

August 29, 1984 

Environmental Quality Commission 
520 SW Fifth 
Portland, OR 97204 

Dear Commission Members: 

t9C-@ 
HQnsQY\ 
(SQw~~{ 

At hearings in August and September, the Environ
mental Quality Commission will consider once again 
the mid;,,.Countv subsurface sewage problem. The 
Commission will determine whether the lack of sewers 
and sewage treatment for 55,000 households in 
mid-County poses a potential threat to ground 
resources, and whether the plan developed by 
a consortium of local jurisdictions provides a 
cost-effective answer to the threat. 

The EQC has been working toward an affordable 
solution to mid-County sewer needs for over a 
decade. Now that a plan has finally been reached 
through countywide cooperation, I anticipate the 
Commission's strong affirmation of the unified 
approach. 

I am writing to endorse the EQC's action and 
express Multnomah County's commitmen_t to solving 
this serious and persistent problem, as a partner 
with EQC, area jurisdictions, and property owners 
in mid-County. 

As the consortium's_ Framework Plan indicates, 
Multnomah County's role is to serve as an inter
mediary. The County will ensure that the two most 
capable service providers -- the cities of Port
land and Gresham -- can devote their considerable 
resources and expertise to designing, financing, 
and building sewer systems in mid-County. 

I would urge the Commission move quickly in its 
deliberations, enabling the cities to get on 
with the job. 

Sincerely, 

~- ~~)(£N 
A~d Biskar 
Presiding Officer 

AB:jv 
cc: Dennis Buchanan 

;;Vi'\Gl: OF THE DIRECICl\ 
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mULTnOmRH counTY OREGOn 

DIVISION OF PLANNING AND DEVELOPMENT 
2115 S.E. MORRISON 
PORTLAND, OREGON 97214 
(503) 248-3047 

Harold Sawyer 
c/o DEQ 
522 SW Fifth Avenue 
Portland, Oregon 97204 

RE: East County Sanitary Sewer consortium Framework Plan 

Dear Mr. Sawyer: 

DENNIS BUCHANAN 
COUNTY EXECUTIVE 

August 29, 1984 

·I have been asked to respond to the question of how the East county Sanitary 
sewer Consortium Framework Plan relates to the County's acknowledged land use 
plan. The county's land use plan consists of both an overall document, the 
comprehensive Framework Plan and the individual Community Plans. In all cases 
there are certain policies which deal with the issue of services in both. docu
ments afftecting certain communities in mid-East county, Policy No. 13 deals 
with Air and Water Quality, in the overall document it was stated that it is 
the county's policy to work with DEQ for the. development of a Groundwater Qua
lity Plan to meet the needs for development. In individual community plans 
this Policy No, 13 is separated and strategies are mentioned outlining the 
need for sanitary sewers in Cully/Parkrose, Other community Plans reference 
the need to continue planning efforts and to the appropriate measures to pre
vent degeneration of ground water quality. Policy No. 37 on Utilities speci
fically refers to the DEQ liason on groundwater quality (see attached) and 
contains a strategy for maintenance of groundwater quality by noting that full 
development potentials may not be realized before sewering is available and 
outlining how such interim development should take place. This Policy is in
cluded in the other Community Plans and the cully/Parkrose, Hazelwood, and 
Powellhurst Plans make Findings on the need for sewering. 

In general, the County's Comprehensive planning and zoning for mid-East Mult
nomah county has been based upon fUll services being made availabvle in the 
future. The Plans reference problems with groundwater due to subsurface sew
age disposal and specific provisions have been made for interim development to 
continue, but at a reduced level than what would be possible under full sewer 
service. In fact, one part of the Zoning Code refers specifically for the 
need in current development projects to make provisions for future hook-ups to 
sewers by either building dry sewers or designing the site so as to facilitate 
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Mr.Sawyer 
Page 2 
August 29, 1984 

future line hook-ups. The Comprehensive Frameowrk Plan and Community Plans 
together are certainly not inconsistent with the provisions of sewer Framework 
Plan prepared by the East County Sanitary Sewer Consortium. 

Sincerely, 

MULTNOMAH COUNTY DIVISION OF PLANNING AND DEVELOPMENT 

~~*;~ 
Lorna Stickel, Planning Director 

LS:sec/0141L 

cc: Burke Raymond 
Jim Throckmorton, City Planning Bureau 

Enclosure - Policy No. 37 - Utilities Framework Plan - 1983 Update 
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DRAINAGE 

E. THERE IS ADEQUATE CAPACITY IN THE STORM WATER SYSTEM TO HANDLE THE 
RUN-OFF; OR 

F. THE WATER R'JN-OFF CAN BE liANDLED ON THE SITE OR ADEQUATE PROVISIONS CAN BE 
MADEi AND 

G. THE RUN-OFF FROM THE SITE WILL NOT ADVERSELY AFFECT THE WATER QUALITY IN 
ADJACENT STREAMS, PONDS, LAKES OR ALTER THE DRAINAGE ON ADJOINING LANDS. 

ENERGY AND COMMUNICATIONS 

H. THERE IS AN ADEQUATE ENERGY SUPPLY TO HANDLE THE NEEDS OF THE PROPOSAL AND 
THE DEVELOPMENT LEVEL PROJECTED BY THE PLAN; AND 

I. CO~.MUNICATIONS FACILITIES ARE AVAILABLE. 

l 
FURTHERMORE, THE COUNTY'S POLICY IS TO CONTINUE COOPERATION WITH THE DEPART
MENT OF ENVIRONMENTAL QUALITY, FOR THE DEVELOPMENT AND IMPLEMENTATION OF A 
GROUNDWATER QUALITY PLAN TO MEET THE NEEDS OF THE COUNTY 

STRATEGIES 

A. The following strategies should be addressed in the ongoing planning 
process: 

1. The planning program should address provisions for services related 
to the Broad Land Use Categories and should include such factors as: 

a public sewer and water facilities, 

b. individual subsurface sewage disposal systems, 

c. individual water systems, 

d. on-site and off-site d~ainage, 

e. energy and communications facilities. 

B. To maintain groundwater quality in unsewered urban areas, and to preserve 
the potential for full housing densities when sewers are installed, and to 
permit a reasonable increase in the supply of needed housing in the 
interim, all residential development proposals shall comply with the 
following: 

1. In the event the maximum number of dwelling units allowable by the 
Comprehensive plan, the Land Division Code and the Zoning Code is not 
possible due to Department of Environmental Quality subsurface sewage 

-168-
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disposal limitations, the site development plan shall designate the 
manner in which the additional.allowable units may be located on the 
property when public sewer service is available. Review and action, 
including appeal methods on each such site development plan, ,shall be 
taken under the applicable Design Review, Land Division or zoning 
administration procedures. 

2. Conditions of approval, supported by findings of need, may include, 
among other things: 

a. the clustering of lots as interim building sites, 

b. a plan for the future re-division of lots, 

c. reservation and interim use of portions of the site pending the 
future location of additional dwelling units, 

d. connection of all units to a public sewer then available, or 

e. installation of dry sewers at the time of initial development. 

-169-
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CARVALHO INDUSTRIES, INC. 
P.O. BOX 7149, KLAMATH FALLS, OR 97602 - 503·883·1531 

Christina Wolinakowski 
Pub! le Affairs Section, DEQ 
P ,0. Box I 760 
Portland, Oregon 97207 

Dear Ms, Wo!niakowski: 

August 28, 1984 

, ·- i 

The purpose of this letter is to provide you with information about 
Carvalho Industries and our water purification ·systems; that may help 
the State Environmental Qua! ity Commission at Thursday's meeting deal
ing with East Multnomah County water problems. 

Carvalho Industries can solve your water contaminate problems effect
ively and economically. Our treatment of Nitrates and solvents is very 
successful, We have taken 6!,6 ppm nitrate levels and reduced the 
nitrates to zero in two minutes, Solvents are oxidized and removed by 
filtration, 

Carvalho Industries Water Purification Systems have a low capital cost; 
low energy cost (one seventh the cost of other ozone generators); no 
heat or cooling problems or limitations; no moisture I imitations; and 
no product ion of ni,trous compounds, 

We are currently working with Mr. Bernie Court, Water Supervisor, for 
the city of Hemet in California; dealing with their nitrate contamin
ation of their wells. We are in the process of installing an Ozone· 
Pilot Demonstration System that will be hooked up to well #2 to enable 
the city to conduct their own tests before accepting our bid to purify 
their water, 

Enclosed ls a brochure on our '.~el I Water Purification Systems along 
with test results, We hope that this information will be helpful in 
finding an acceptable solution to your water problems. Please contact 
me if you have any questions or need further information about our 
water purification systems, Thank you, 

.... 
~ 

SM;elw 
Enc, 

~ 
;;;. 
@ 

Sincerely, f:: 
~X,,dfr~~ 

Steve McKeag o 
Field Representative :;. 
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CARVALHO 
TECHNICAL DATA 

INDUSTRIES CARVALHO INDUSTRIES, INC. 
P.O. BOX 7149, KLAMATH FALLS, OR 97602 -:;.503·883·1531 

NITRATE TEST RUN ON MAY 7, 1984 

SAMPLE 

Private well system (5 home>) Aromas, Monterey County 
1 5 GpM we 11 
Total nitrates: 61.6 ppm 

Bubbled ozone from eight tube ozone generator into 48 ounce 
container for 2 minutes. 

RESULTS 

After two minutes and carbon filtration: nitrates--o-- • 

.TEST EQUIPMENT 

Hach Model Nl-1 I High Range Nitrate Test Kit 
Analysis Method: Colorimetric (color disc) 

RECl:iY::u 

AUG 3. 1984 

EUBLIC AFFAIRS 



CARVALHO 
TECHNICAL DATA 

INDUSTRIES INC. CARVALHO INDUSTRIES, INC. 
P.O. BOX 7149, KLAMATH FALLS, OR 97602 - 503·883-1531 

·~ 

I• 
2.. 
3. 
4. 
5. 
6. 
7. 

·' 8. 
9. 

IO. 
11. 
12. 
1 3. 
14. 
1 5; 
16. 
I 7. 

Chemicals Tested as of June 19/8 

Parameters 
SS (Suspended So Ii ds) ••••••••••.• 
COD (Chem i ca I Oxygen Demand),,,,, 
PH ••••••••••••••••••••••••••••••• 
Grea se/o i I (Hexane so I uab I") ..... 
Cadmi Ufff, ••••••••••••••••••••••• ~., 
Total Chromiuin ••••••••••••••••••• 
Hexavalent Chromiu111 •••••••••••••• 
Copper ••••••••••••••••••••••••••• 
Cyanide (Total) •••••••• ,, •• , ••••• 
I ran , •. , ••••••• , ••• , •.••• , ••••••• 
Lead •• , ••••• , •••••••••••••••••••• 
Mercury, ••••• , ••••••••••••••••••• 
Nickel ••••• ···• •••••••••••••••••• 
Z i nc •••••••••••••••••• , •••••••••• 
Phenols •••••••••••••••••••••••••• 
Sol vents (Most type>) .......... .. 
Readily Released Cyanide ••••••••• 

Result• 
l2b.O mg/l 

mg/I 
'+. 9 

16.0 mg/1 
2,14 mg/I"" 
3 '- .J 

I • 05 mg/ I ~\ £: -1.,~ i.:_ J \/ 
• )b rng/1 ·-=.: 

'-+,49 mg/I 
8.80 mg/l 

21 • <-+3 mg/ I 
1 • 75 mg11 

1984 

I 
[_)t .'/:[! !{' 

019 1 .• _ l.,; t..,;L,! ·--: 11if:~AI RS 
IG.6 n1g/I 
12.41 mg/I. 

1ng/l 

3. I 5 

l. Most can be oxidized out. Those that cunnot be oxidi2ed wi 11 filter out 
after Ozone treatment and caught in a sand fill.,r. 

2. Will stop chemical oxygen demand, also wi I I increase D.O. 
3. Will level off at PH 7. 
4. Will oxidize most grease and oils. 
5. Will change the ions to molecules and are caught in the sand filt<!r, 
6, Chromium• ions will be changed to molecules by n"gative ozone and caught 

by the sand filter, 
7. Will be oxidized, changed from -1 ions to molecules and caught in a sand 

filter. 
8. The .. copper -1 ions wi 11 be a·ttracted to the negative field made by the 

o..:one and changed to molecules and trapped by the sand filter. 
9, Cyanide Is oxidized to cyanate and by continuous·oxidization changed 

to harm I ess gas. 
10. The + iron ion is changed to nvlecule~ which are larger arid c~ught in 

the sand fi I ter. 
11, Lead is also changed frorn + ion5 tu molecule ')ile that can be caught 

in a sand filter. 
12. Mercury responds to t ions trappiny in d sand fi I ter after treating with 

negative oLone. 
13. + nickel ions are attracted to negative .0Lo1'e field and are changed to 

molecules which are caught in a >and filter. 
14. Zinc is oxfdiLed and its t funs ·!n a negative ozone field become nDle-

cules which can be caught i·n a sand fi I t<<r. 
15. Phenols will oxidize away. 
16. Most solvents wi 11 oxidize. 
17. All cyanide is oxidiLed into cyanat~.a11d continuous oxidiling turris 

cyanate into a harmless ga>. 



CARVALHO 
INDUSTRIES INC. 

OZONE 
PRESSURE GENERA TORS 

TANK ,--

w:_L~ ~~;: 

II I 

CONTACT 
COLUMN 

~ 

-

SANO 
FILT'ER 

WELL WATER PURIFICATION SYSTEMS 

CARVALHO INDUSTRIES, INC. 
P.O. BOX 7149, KLAMATH FALLS, OR 97602 - 503·883·1531 

j 
CARBON 
FILTER 

STORAGE 
TANK 

' " 

UNUSUALLY LOW EQUIPMENT AND OPERATING COSTS 

EFFECTIVE IN REMOVING: 

• Bacteria, Viruses & Other Micro-Organisms. 100% 
Polio Virus Kill 

• Obnoxious Odors 
• Nitrates & Phosphates 
• Metals such as Iron, Lead, Mercury, Zinc, Chromium, 

Magnesium, & Cadmium 
• Pesticides 
• Chlorine & Chlorine Compounds 
• Arsenic & Cyanides 
• Hydrocarbons (Oil based chemicals) 
• Other Contaminents 

OZONE AS A WATER PURIFIER 

Ozone is activated or tri-atomic oxygen. It has been used as a purifier of potable and waste water since 1884 .. lts 
use in Europe is widespread. Up until now ozone has experienced a limited use in the U.S. because equipment 
and operating costs have been much greater than those for chlorine. 

Ozone is a much more powerful disinfectant than chlorine. It destroys bacteria and viruses, including polio virus, 
on contact. Ozone does not destroy natural water flavoring agents as chlorine does. It does not leave a 
disagreeable taste or odor as chlorine does. In fact, ozone improves the taste of potable water by increasing its 
oxygen content. Ozone eliminates odors and most contaminents commonly found in water without combining to 
produce carcinogenic compounds that have caused serious concerns on the part of the EPA and FDA in their 
studies of chlorine treatment. 

OZONE BASED WELL PURIFICATON SYSTEMS 

The various water purification systems described in this brochure are relatively simple in terms of concept and 
operation. Water from a well is pumped to a contact column into which ozone is dispersed. Contact time with the 
ozone is engineered to suit the types and concentrations of contaminants. The water then passes on to·sand 
and/or charcoal filters which trap most of the now physically changed contaminants. If heavy metals are present 
in the water source, a trap may be provided for their periodic removal. Finally, the water is pumped into a holding 
tank which is also ozonated to preserve its purity until drawn from the tap. The size of the ozone generator is bas
ed on the concentration of contaminents and the volume of water pumped during peak periods of the day. 

THE CARVALHO DIFFERENCE IN OZONE SYSTEMS 

While ozone has long been recognized as an effective water purifier, the cost of equipment needed to produce it 
as well as the electrical costs to generate it have limited its use to the most difficult of applications. Ozone 
generators have traditionally required expensive cooling systems as well as air dryers. All Carvalho ozone 
systems use a patented generating tube called the Ozotron™ which operates without waste heat and without the 
need for dry air except for very large systems used In some municipal plants. Laboratory tests have shown that 
the Ozotron™ tube produces ozone with approximately one seventh of the electrical energy required for tradi
tional tubes and without the nitrogen compounds normally associated with ozone production. The drastic reduc
tion in both equipment and operating costs make Carvalho systems practical for a host of applications that 
would not have been seriously considered a few short years ago. 



INSTALLATION AMO SERVICE 

Carvalho ozone systems are sold by experienced well drillers and water purification companies at the local level. 
Each installation is engineered to meet the specific needs of the local area and the individual user. Continuing 
service is provided by the company that engineers and Installs the system. 

While the availability of qualified local service is and should be a real concern to the purchaser of a water 
purification system, the potential need for ozone generator service is minimal. The Industry's standard warranty 
for ozone generating tubes is 90 days. The Ozotron™ carries a full two year warranty. The expected life of each 
tube Is considerably longer than two years. The warranty period for all other components is one year. 

OZONE GENERATORS CURRENTLY AVAILABLE 

:~~'".'' ~ .w::i;;_t:. /"1Z" ,, 

Model D-8 includes 8 Ozotron™ tubes and purifies up 
to 10,000 gallons of water each day, depending on 
type and concentration of contaminents. It produces 
60 grams of ozone per day and consumes 345 watts 
per hour. 

Model D-20 includes 20 Ozotron™ tubes and purities 
up to 37,500 gallons of water each day, depending on 
type and concentration of contaminent. It produces 
96 grams of ozone per day and consumes 736 watts 
per hour. 

Model D-40 includes 40 Ozotron™ tubes and purifies 
up to 75,000 gallons of water each day, depending on 
the type and concentration of contaminents. It pro
duces 230 grams of ozone per day and consumes 
1,840 watts per hour. 

' M • 

NOTE: The contamlnents for which ozone is described as 
as being effective on the reverse side of this brochure are 
those which have been tests and proven. For information 
regarding contaminents not tested contact your local dealer 
or Carvalho Industries . 

Carvalho Industries also manufactures water 
purification systems for swimming pools, 
spas, hot tubs, Jacuzzis and municipal and 
industrial waste water as well as a variety of 
air purification systems. 

. ' 

WARRANTY: Ozotron™ tubes are warranted for a period of 
two years against defects in material or workmanship. All 
other components are warranted for a period of one year. 
Any Carvalho, Industries' system or component will be 
repaired or replaced at the Company's option within the 
warranty period In the event of failure. Repair or replace
ment will be accomplished at the Factory or the appropriate 
authorized service center, or at the installation site if 
covered by a service contract. 

WATER & AIR 
PURIFICATION SYSTEMS 

CARVALHO INDUSTRIES, INC. 
P.O. BOX 7149, KLAMATH FALLS, OR 97602 

STEVE McKEAG 
Field Representative 
503-883-1531 (Office) 
503-884-1918 (Home) 
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EARL BLUMENAUER 
Multnomah County Commissioner 

August 29, 1984 

Environmental Quality Commission 
520 S.W. Fifth 
Portland, Oregon 97204 

Dear Commission Members, 

County Courthouse 
Portland, Oregon 97204 

(503) 246-521 B 

State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

lo)~©rnol§rn[ID 
\ff\ SEP o 4 1984 

;,ff.I.CE OF THE DIREC'l'.0.R 

While I am unable to attend the August 30 public hearing 
before the Environmental Quality Commission, I wanted to 
submit comments for the public record as I feel strongly 
about the threat to drinking water in the unsewered areas 
of East Multnomah County. 

The East County groundwater system is a precious source of 
drinking water for many county residents, yet it has been 
described as a septic time bomb. Since 1971, studies have 
shown water quality is deteriorating due to contamination 
from nitrates. While surface water runoff and soil fertil
ization no doubt contribute to the problem that is minimal 
and the major concern is the amount of untreated sewage 
disposed into the ground. An estimated 10 million gallons 
of sewage is disposed daily from 56,000 cesspools in the 
unincorporated area. 

The issue is no longer just a concern of East County. The 
City of Portland is using East County groundwater for a 
supplemental drinking water supply. Since Portland supplies 
most of the water in the Tri-County area, everyone in the 
region has a direct interest in this water quality issue. 

For over 15 years, the County Board has been concerned about 
this problem and has encouraged sewer development in the 
area. Specific steps have included construction of the 
Inverness Sewage Treatment Plant and sewer lines, studies 
by private consultants and citizen advisory committees, and 
approval of fees or charges which will help to finance further 
plant and line expansion. 

-'".•·-··r- :,t Ci'~g.;..>,· 
--:<-··· ,,,:, .... , 
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The following steps have been taken over the past two years: 

o In July, 1982, the Board of County 
Commissioners approved an arrange
ment with the State and Metro Service 
District which made the construction 
of sewers along the Burnside segment 
of the light rail corridor possible. 

o The East County Sewer Consortium 
received a $5.6 million grant from 
the federal government for sewer con
struction projects in sewer basins 
which are the responsibility of Gresham, 
Troutdale, Portland and Multnomah County. 

o Multnomah County Central County Service 
District and Portland approved an agree
ment in September of 1983 regarding the 
planning, construction and financing of 
a sewage disposal system which will allow 
additional residential, commercial and 
industrial hookups in mid Multnomah County 

o Recent analysis by the County Health 
Officer has determined the existence 
of a threat to drinking water. 

o In June, the County Board approved a frame
work plan to finance and install sewage 
systems throughout mid Multnomah County 
during the next 20 years. 

The issue of sewers in East Multnomah County is of great 
importance to the County and the affected residents. The 
problem of contaminated drinking water is real and needs 
immediate attention. To maintain the status quo is to in-
crease the danger dramatically. The Board of County Commissioners 
has recognized the problem and has approved a plan which 
offers a solution. I hope that you, too, will agree that 
the threat to drinking water in the unsewered areas is fact 
not fiction. 

Sincerely, 

1, 

Earl Blumenauer 

ftr__,r_ 11 L~c; ltl.u_uc_, j,, 
a-

cc - Dennis Buchanan 

EB:bg 
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State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALlrf 

!fil~lIB~~W~[ID 
,~ SEP O ~ 1984 

'!IR;lCE OF THE DIRECTOR 

To +he EQC: 

I Ort/ Wri+i1l!'J +ll tel/ ydu of 
some. of th.e. f2_rob/e1YJs I'1Je. ht1d ~U'lff} 
Vrlh G~SSflJtJ/, 7"1m t,,uritinq YJ{)fonly fo 
s'har~ YhY rn(..sery (wh1°lh cl/ways 

I vYJatt'eS one. feel befier) bot -fo encth/e__ 
;!pe,ople :o gei. C< perspE-cf1Ve... Of U!hat 
. r+'.s I d(e_ /1 v1 f13 an ci do y by doy hast s, 

wi+h CJ wa_sfe. prohlern, .. 
I /11;e 1n mt htJrne. CJn ;VE J31Jfn 

wi+h my three. children. I hal/e. been 
dilJorc.ed for --f.erJ years, r-r· you 

:wc)r/( OutSJde i-he home 1 Cook;C/eC/I/ 

1 
Cli1d Cart -for- '+hree CVJf /dren; and ft-~ 

-: be· 7 7 D -ta k e- C a re. of Ct b I q ~ 0 rd J I I f e 
i?. ~rr 15 a 5fru39/e., I donT neec/ cess;Jaol 
~ C]rs;[ prcJb}~rns., Bu+ I'ue had +n-en1 'lor 

.g :cl°J+he- last -P1ve yeltr.S, 
~ ~, ,, r I con 'f U.3e niii di sh wash~r- and 
§ _:,; hauen '+been able· +o -r->or -fA ree 
~ \,/ears. MY, drt1i ns ~ +ake. +fl~ 

water a!,f)O.V The. /asf f/me :t 
U..Sed ff 7 i+ l)~af'ec/ a(} ave/' +Jif__ 
ki+che.YI_ floor ahd seeped -+Arou3h + h e c e. I ) I y~ 0 f + h e_, r 0 u n d f'' 'I ro () ni 
be/ow. 



!Vow \JOU con soru/l!e wti-houf-
01 d f .SJiwash er, Pu+ \; o u CCI nJ10-f 
survive wi-1-hou-f C../ean c,fo+hes. 
Th rs /S the wczv wti cla )o ut/dr~t 
A-11 -four (}f us g e+ / n uo/ ve d I 
becau.se i-he prrJces.s is .so tru.sfrV1f1'Yj J 

6/'JC: f€r.SOfJ. Con 'i~/eff-- at +-he po.sf 
C(/OyJe, OV- he OrSne.. U)1'/J go baYJf<frS, 
We. wait -Pov- +-he i,,ua.shrn3 trJach1r1e..' 

1 -+ o f I I J u f.J an d ~1) a .s h . We. h a tJ e._ 

1

1

· {o Watch it Con~tani-Jy becouJ.e_ 
w h ie n 1 t s 1-a rfs i o ct rd t 11 1 w e, 

I 
hal/e +o .be on pafrtJf, r:-F we.... 
don· +'~Pt-he; c. ,V GI e a-f- I east -f- fl re -G 

t I vn e s ; 1 t /ja 0k s up 1 n-t a + h (!__, 

machint0 It- we. dorr+- ""c0+c11 
+he. c,/c/e. err +fie. r19ht +1me; 
we.. haue.. C< -flood I h. Our laundry 

· t'6om The!l we have. +o repeat-
+he pi"oces.s wh1/-e f-he 1>1ll<!.h1'11ie.... 

1 0.0e.S +h/"cJU(j fJ C< {'( f]Je cy C/e..,, 
/6 do +-he.. laundry tor cl( we'(!_f{eflc( 
out I nui cou/ d +u rh I n1 o li' 
1 tfe. -!=I V/1 e, proi eLT, 

0 () r g re&1fe.s.t -fear f..S +-~1t 
by some- hor-r'i bJe happenstance + w o par+ ic.s mr8ht f J us.h 01 to 1 /et
cit +he- Same tr me,, _r sh u dd~r 
+o i-h1n~ of +he. C'onJe. q,u-ences 

VV e. have.11 '+- bee11 q.b/ e +a 'u.Je,, 
ou1 shaw-er -for +hre.~ 'jfarS,,. 



I 
, I 

Do yo o U VJ6w whaf +-h1 s 1.s 
)ike, for -+hree +cena3tJr.s? /-hey 
t'eeJ like +h-ey are J/1J1n3 '111 oti 
u n d e. r d e v e Io p e 'cl co u n + r i , 

I vuould ge,f- in rni. car ond 
h ea d .P or + h e.- C o 1 u m b / (;{ .S J o u 8 h 
With f'T\~ laundry and /CJfJl< far 
56me .smooth st-or1e~ to }Jeqt- it 
a.qa1 n~+ l I 11e- th-e.j oo 1 ri Ce0+ral 
A me rf ca) put r- I h'l Ci fr-a f d s·ovn('Q(I e, 

-{? ro M +- h e. E qi e would see m e. 
a n d a. r r e.3. f yvi e..., 

Please - wha+-ev{!r you Cclr1cfo 
+o speed up fhe_ arr(IJ(I. ( ~T lsew-E.r"S 
-f-6 E VI.St Caun+ y - please do 1t, 

S1 ncere ty J 

~~ 



~ ............ ( _,, ... . 

"·. Go Q__, r;lj])1 
•ei; ~::['J:...,,c.::..,. . 

.. .. "'Ft()..9'~- .. 
~.;-;;:;;.;.~'r'1\i\'b""·;__1 ,,~~---l~ 



~vL:o:am.ental Q.uali ty Contcol . 

Sirs 

Just a sho.:t lener· to let you Jr.now of soue of tlw p:.oblems 

l have bee:n having wi t11 my sewai:;e disposal. iro" t.lle last 2 

yea .. :s l have had. a septic cleane"· co dumping liquiCl caustic 

into uy disposal system. ·JJ1at is tl1e onlJ wc.y I can conia·ol 

the amount of sewage t.nat backs up into my ba"11 tub O» into 

wy bac-k ya.cd, every t.ime vre do a load. or ~:1asl1,. '.t:!1is is a 

deploc able si 'tua·oion to have to Ii ve wi tu. ~ uno.e .. stanli 

my a:.. ea is due :to.:.: a. se\·,rae;e system i11 -'Ghe 11ea,. futu~·e., 

but the wuole area needs .llelp il: we a" e ever· i;oine; to 

Cleail Up OU.i: Y/8.tBi.' system. 1.Cha.nk JOU. 

t ·; ,_,,._;-;r ,,: c . ........ , ... ,,
1 '"' . '· '. 

_,J ;_s. l!.J L u ,'&; L 
i~ l f) 
. '·~' 

. ,., ! 

Don Adkins 
1)2';)2 il,,;,, ;,'ailing ct, 
.t'o" tlanct, uregon, 

'fl '<')0 



HAND-DELIVERED 

Fred Hansen, Director 

HENRY KANE 
ATTORNEY AT LAW 

1227!5 5.W. 2ND 
P.O. BOX 518 

BEAVERTON. OREGON 97075 

Department of Environm=ntal Quality 
522 s.w. 5th Ave., "lffiCe OF Ult DIRECTO;; 
Portland, OR 97204 

AREA cooe: 503 
TEl.EPHONE 646-0566 

Sept. 4, 1984 

Re: Public Records Law request to inspect and copy documents 

Dear Mr. Hansen: 

This letter is written pursuant to ORS 192.400 to 192.500, the Public Records 
Law and pertains to the hearings before the Environm=ntal CUality Comnission 
on whether there is a threat to drinking water in rnid-Multnanah County. 

Attached is a copy of my August 31, 1984 letter to Multnanah County Executive 
Dennis Buchanan, listing 23 categories of docurrents sought to be inspected 
prior to the Sept. 11, 1984 deadline set by the O::nmission. 

Pursuant to the Public Records Law, I request that I be allowed to inspect 
the cl=unents listed in the attachment with the exception of category (14). 

'.!here may be a misapprehension as to the burden of proof governing the 
hearings. It is sul::rnitted that the Department of Environm=ntal CUality 
and other proponents have the burden of meeting the statutory burden of 
proof that would r:;ermit the Cornnission to order installation of a sewage 
system and ilnj::osition of a "seepage fee." 

In other ;.ords, rrore than the proponents' desire is required; evidence is 
required. 

cne factor is whether contamination is increasing or is expected to increase. 
'Ihe record to date appears to be silent on that vital issue, and, furtherrrore, 
apparently overlooks the expected decline in groundwater contamination as 
the City of Portland, the City of Gresham, and perhaps other entities in 
rnid-Mul tnanah County, rerrove cesS]:XJOls and septic tanks in favor of their 
expanding sewage collection systems. And of course, the DEQ has issued 
an order halting approval of septic tank/cesspool systems in the affected 
area of rnid-Mul tnanah County. 

Because of the Sept. 11, 1984 deadline for ccmrent, I request that I be 
allowed to inspect the docurrents, and order copies of docurrent I select, 
as socn as feasible. 'Ihe response will be made part of the hearings record 
prior to the Sept. 11, 1984 deadline. 

cc: Spencer Heinz, 'nle Oregonian 

· .. :. 



HAND-DELIVERED 

Honorable Dennis Buchanan 
county Executive 
1500 Portland Building 
Portland, OR 97204 

HENRY KANE 
ATTORNEY AT LAW 

1227!5 SW. 2No 

P Q_ BOX !518 
BEAVERTON. OREGON 97075 

A'l(A COO( 503 

TE:LEPHON( 646-0566 

August 31, 1984 

Re: Public Records Law request to inspect and ccpy d=uments 

Dear Mr. Buchanan: 

This letter is written pursuant to ORS 192.400 to 192.500, the Public Records 
Law and pertains to the hearings before the Environrrental ()lality Corrmission 
on whether there is a threat to drinking water in mid-Multnanah county. 

I request that I be allo.ved to inspect the documents listed belo.v, and to 
order ccpies I designate at my cost, as soon as feasible, so that the 
docurnents and my findings nay be presented to the Environrrental Quality 
Cl:mfil.ssion prior to September 11, 1984. 

It is sul::mitted that it is in the interest of Multnanah County, as a prcpcnent, 
to produce the <locurnents that would suppcrt its pcsition. 

Pursuant to the Oregon Public Records Law, and at my cost, I request that 
I be all<Jl>B(l to inspect and order copies of the follo.ving documents: 

(1) All documents indicating that since 1960 the underground water in east 
or mid-Multnanah County contained "agents" in excess of the maximum 
state and/or federal limits 

(2) As to each "agent" deaned in excess of any such limit, the state/federal 
statute or regulation :inposing the limit 

(3) All docurnents reflecting that since 1970, on an annual basis, there has 
been a significant increase in the arrount of pcllutants in east or 
mid-Multnanah County groundwater 

(4) all documents indicating· that within the preceding 20 years there were 
outbreaks of disease, illness or disability caused by drinking or 
using pclluted groundwater in east or mid-Multnomah county 

(5) all d=urrents indicating that since 1945 any person has suffered illness, 
injury or death because of drinking water containing nitrate 

(6) all docurnents indicating what a water district can do to rerrove nitrate 
fran drinking water 

(7) all documents suppcrting Dr. Schade's claim in Threat to Drinking Water Findings 
that "values above the Environrrental Protection Agency's maximum 
contaminant level (.M::L) of teen millignns per liter of nitrate nitrogen 
have been repcrted in the area (l)." 



Hon. Damis Buchanan 
August 31, 1984 
Page Two 

(8) All docurrents indicating that the foll=ing chemicals Il'entioned by Dr. 
&::hade caused disease, illness or death when consurred in drinking water: 

(a) tetrachlorethylene 

(b) trichlorethylene 

(c) trichlorofluoromethane 

(d) trans-1, 2 dichloroethene. 

(9) All docurrents supporting Dr. &::hade's claim that "A typical canpound is 
tetrachloroethylene which has been found in two of the ten "'°'lls studied 
at levels of up to three parts per billion." 

(10). All docum=nts supporting any claim that the annunt of nitrate in groundwater 
in east or mid-Multnanah County has increased during the past 20 years 

(11) All docurrents reflecting the annunt of rainwater that enters the groundwater 
annually in east or mid-Multncrnah County and the diluting effect, if any, 
on the groundwater of such rainwater 

(12) All docurrents evidencing the number of houses now using cesspools, septic 
tanks, etc., which will be hooked into sewer lines now ·under constru::tion 
or under contract by a public l::ody in east or mid-Multnanah County 

(13) All docurrents evidencing the number of houses now using cesspools, septic 
tanks, etc. , which will be hooked into sewer lines to be constructed 
with the $21 million federal grant the Environm=ntal Quality carmission 
approved for that purpose 

(14) All docurrents pertaining to HB 2784, Chapter 235, Oregon Laws 1983, 
relating to construction of sewage treabrent works, including but not 
limited to docurrents presented to legislative camtittees, 
announcements by the Eoard of Camtlssioners of support of HB 2784, 
Board of Cairnissioner minutes approving sponsorship of what becarre 
HB 2784, and the invoices reflecting the County's paym2J1ts to any law 
fi.nn that drafted what becarre HB 2784 

(15) All docurrents reflecting the annunt of reduced groundwater pollution 
after hares and other facilities now using septic tanks, cesspools, etc., 
in east or mid-Multnanah County are hooked into sewers now under 

(16) 

contract and to be constru::ted by the City of Portland with the $21 million 
grant approved by the Enviroilll'ental Quality Corrnission 

A sumnary-type docurrent, if any exists, indicating how many homes that 
would be ccrnpelled to pay a "seepage fee" l>Dtlld receive sewage service by 

(a) Dec. 31, 1985 (e) I:ec. 31, 1989 (i) Dec. 31, 1993 (m) 2005 
(b) Dec. 31, 1986 (f) Dec. 31, 1990 (j) Dec. 31, 1994 (n) 2010 
(c) Dec. 31, 1987 (g) I:ec. 31, 1991 0<) I:ec. 31, 1995 (o) 2015 
(d) I:ec. 31, 1988 (h) I:ec. 31, 1992 (1) Dec. 31, 2000 (p) 2020 

and (q) MJuld never receive sewage service 



Hon. cennis Buchanan 
August 31, 1984 
Page Three 

(17) Any docurrent indicating the geographic area of east or mid-MultnaiBh 
County that =uld not receive s~ service under the $255 million 
sewage program 

(18) All documents evidencing that a pollutant found in groW1dwater taken 
fran one well is found uniformly in the groundwater throughout the 
east or mid-MultnaiBh County area 

(19) All documents evidencing that the groW1dwater in the follCMing four 
drainage resins contain the sarre pollutants in the same quantities: 

(a) the Inverness Basin 

(b) the Columbia Basin 

(c) the Johnson Creek Basin 

(d) the Gresham Basin 

(20) All documents supporting the claim in '.lhreat to Drinking Water Findings 
that: 

"'.lhirteen wells in or around the affected 
area have nitrate levels that exceed the 
5.0 mg/l (50% of maximum allCMable limit). 
Statistical analysis indicates an ir\crease 
in ocntarnination levels in wells of the 
lower reaches of the groundwater aquifer 
canpared to the wells of the upper reaches. 
This means the lower reaches are affected 
bY a greater quantity of contributing 
seepage. * * * 

(21) All documents that indicate that any of the 13 wells referred to in 
paragraph (2) , supra, are used bY any water district to obtain 
drinking water for their patrons 

(22) Any document that indicates that there is at present, a clear and 
present danger to the public health caused bY pollutants in the 
groundwater of east or mid-Multnomah County 

(23) !my document that indicates that if the $255 million sewage program 
is not implemented, within the next five years there will be a clear 
danger to the public health caused bY pollutants in the groundwater of 
east or mid-Mul tnanah County. 

'Il1ank you for your courtesies in this matter. 

cc: DEQ 

i 

I 

I 

I 
I 
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VICTOR ATIVEH 
GOV~ANOR 

.. , ,,-- '\ -~ . 

Department of Environmental Quality 

522 S.W. FIFTH AVENUE, BOX 1760, PORTLAND. OREGON 97207 

f'l-IGNE-+w&~ I 01~··-:-:.~·lr"r. 
·-·' ~ ' ' ' . : .J ·-

---~- ·-· . - --·----
i rr) :·--·_: .'.!.~1-:-:: 

1-·---· - • (·'' ' '/) r· 

,~~ .. -·. - -___ ,;,g_. ~j 
September 5, 1984 

Henry Kane 
Attorney-at-Law 
12275 S. W. Second St. 
P. o. Box 518 
Beaverton, OR 97075 

Dear Mr . Kane ; 

We have reviewed your letter dated September 4, 1984 concerning your 
request to inspect and copy documents pertaining to hearings now being 
held before the Environmental Quality Conunission to determine whether a 
threat to drinking water exists in Mid-Multnomah County. 

All the information collected by Department staff or submitted for the 
public hearing is available. This includes well data, information and 
reports concerning contamination to groundwater and proposed sewering of 
the area, and all exhibits submitted to the hearing record. 

The agency file and record generated to date on the hearings are public 
information. Please feel free to review these files and the record. 

The information is available at the Department offices, 2nd floor of 
the Yeon Building, 522 S. W. Fifth Ave., Portland, from 8 a.m. to 
5 p.rn., Monday through Friday. The fee for copies is 10¢ per copy, 
if you use our copying machine, or 25¢ per copy, if agency staff does 
the copying. 

Please contact Anna Kingsfather at 229-6493 so the information may be 
conveniently located for your review. 

Sincerely, 

Fred Hansen 
Director 



HENRY KANE 
ATTORNEY AT LAW 

12275 S.W. 2NO 
P.O. BOX !i18 

BEAVERTON. OREGON 97075 

Michael Huston, Asst. Atty. Gen. 
500 Pacific Building 
520 S. W. Yamhill 
Portland, OR 97204 

ARt" coot !i03 
TELEPHONE 6.46.Q!566 

Sept. 4, 1984 

Re: Envirorurental Quality Ccmn.ission hearings on whether to canpel 
installation of sanitary sewers and J..rnr:;ose a 11 seepage feet! in 
F.a.st Mul tnornah County 

Dea.JC Mr. Huston: 

'.this note confirms our telephone discussion this date concerning the alxlve 
matter. 

Enclosed please find your inforination copy of my Sept. 4, 1984 Public Records 
Law request to the Department of Envirorurental Quality. It is attached to an 
l'.ugust 31, 1984 request to Multnomah County Executive Dennis Buchanan. 

'.there is a question as to whether there is evidence, sufficient or otherwise, 
to support a finding under the 1983 law that there is a threat of drinking 
waster in F.a.st Multnomah County. 

'.lhe enclosures reflect my intention to review the dccurrenta.ry evidence, and 
then to infonn the Ca:rmission of my findings. Based on what a heard at the 
hearing last week, there was much language and insufficient evidence. 

And I do not recall any of the proponents giving consideration to the ORS 
454.300 alternative, particularly subsection (5) of ORS 454.300. 

My reading of the statute indicates that the Ccrrrnission must make findings 
of =act as to the most econanical method of removing or alleviating a threat 
to drinking water. '.ihe rrost econanical method, and one costing less than 
$160 million, is to compel the water districts and the City of Portland 
(1) treat ground water or (2) not use ground water. 

'.there is a question in my mind of the "neutrality" of the Department of 
Environmental Quality. Enclosed is a copy of a Cec. 16, 1984 Oregonian 
article titled "Tainting intensifies DEW sewer battle. It states in part: 

"As a result of recent well-water tests in 
F.a.st Multnanah County, the Oregon Department 
of Environmental Quality is more determined 
than ever to force the installation of sanitary 
sewers in F.a.st Multnornah County, a DEQ official 
says. 



Michael Huston, Asst. Atty. Gen. 
Sept. 4' 1984 
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"Harold L. Sawter, mmager of the DEQ water
quality division, said the sewers are needed 
to protect fragile underground water supplies. 

• • • 
" ''lhere will be lots of discussion of what the 

numbers rreans, whether there is any reason to 
change the course of action we are on in trying 
tc get the east county area sewered,' the DEQ' s 
tcp water-quality official said. 

111 It confirms our view that sewers are needed, 1 

he said. •w= have been pushing to get that 
done. 'lhat is the only way to protect the ground 
water.'" 

'lhe article and the above-quoted.excerpts indicate that the DEQ staff has 
decided the issue pending before the Ccrmlission. 

If Multnanah County and the DEQ cannot produce the docurrents prior to 
September 11, 1984, I shall move the Ccrmlission for an appropriate extension 
of t:ilre within which to sul:rnit written cannents and docurrents, including 
this one and enclosures. 

Because the Camtlssion is operating under a 1983 statute, it is sul:mitted 
that the Camtlssion record must contain evidence that is rrore than unsupported 
language/claims. w=re I the attcrney for a proponent I would have my 
witnesses testify under oath, identify exhibits such as laboratory reports, 
and have the Carrnission fonrally admit the docurrents as numbered sequence 
exhibits. 

My recollection is that after presentation of the proponents' case-in-chief, 
Chair= Petersen indicated that rnemters of the audience would have an 
opportunity to question witnesses. 

I would like to do so on behalf of my client, and by this rreans ask when 
I rray do so. I particularly would like to question· Mul tnanah County Heal th 
Officer S::hade. 

encls. 



.... I! . 
H • ') ~UH•to , ...... _.,. . WllLCf UL.lllJh.;Ui 111 .. i!OJ Ll1C !.Jt:.i..,!. Lu 1.iUl.->UVU Vllll.laL> .... ·-ti'""' "~JW- ••• W•.J-•• •H• w,-•O••••••••••• 

1 l1 O caust ·cincer In 
> l:': assumpti<J:O for· 

~bout the chemical's hee.lth e!fe<:t.s, Mulle.ne and 
.<;i,•&ter district olricia.ls s..aid. 

"a. few calls" from customers about lt..e DEQ 
re~rt. he said. 

1r 

-:-i, .. ~ ----~:""""1 
l it ai.nting intensi1ies 

DEQ sev1er ba\i:le 

.... 

·,. ~ . ) 

By PAUL KOBERSTEIN 
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. M a result of recent well-w~r 
tesu lo.. EAst ·Multnomah County,· e 
Oregon Depart.meat o! Eovlronme'n'. .. I 

·Quality Is more determined tha.n ever. 
force the Ins.tall a ti. on of sanitary sew,·. 
In E!st Multnomah County, a DEQ of 
cliJ Mys. . , . 

";'i · Huold L". Sav.ryer,· manager of th~ 
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east criu ty. area seWered," the DEQ's 
top wat-Ei-qu.ality official said. 

"It ·~afirins our view that sewers 
· arc net d.''· he s.aid. "We have been 
. pushlnj 1.o,.(get tha_t done. That is the 
only "'[tto .. ~. rotec.tthe ground water." 

Dff orders sewer plans 

Thl 1DEQ has ordered Portlsnd, 
Greshsn a.nd Multnomah County to 
write plans to build and pay for sewers 

· - in pans of east county under the control 
. ~ or ea.cl jurisdiction. 

· · Th! plans are due by July l, l 984, 
Sawyer sajd, If the plans do not satisfy 

- - the D!:Q, the agency may halt construe· 
.,.-=- _.;z-.v.;;..1-1'·.:J<·,.:,r~ ~. .-~-... f·~~-~ ~-county after Jan. 1, 198~ he 

g' ,,!; i~~~~~~~~§! 
~'.{~.f:- :;~~ Ing ~~~~h ~~· :;;:~'. ·~~~~1;, of 'he 
Y~T:z&~-t. -z .. : ..... ~~~ Hazel.wood Water District, dispute.i a 

&t.atl pho\o bT MA.AV BONDAROWICI 

·outdale. 

state.nent by the coordinator of the 
DEQ"s ground ·water study prognm, 
Neil J. Mullane, about the depth or the 

wells tested. 
Bryan said the two wnp\ed H.azel

wood we!ls lire 252 and 300 feet deep 
while Mullane SZl..ld Hazelwood's: tested 
wells are only 50 feet deep. Mullane 
also said he doubted the validity of the 
DEQ's test results. · 

Burt Bailey, chainnao. of the Hazel
wood board of dir~tors, ch.alleo.ged the 
DEQ results. 

"There is no res.Son for the wells to 
be endangered in any way," Bailey said. 

Br;an believes the DEQ ls ieekiog 
publicity ''to justify Its exlsteoce." He 
plans to conduct a separate sludy of 
Hazelwood water. 

The DEQ has tested east county 
ground water for various substances for 
nearly IO years, but only sioce October 
has it had the kind of equipment tlee<led 
to check for toxic chemicals such as 
tetrachloroetheoe, Mullane s.aid. 

85 percent without sewers 

About 85 perceDt of eaSt county 
\ouseholds in the Inverness basin ~ 
~een Southeast Division Street and 
~nd and l-46th avenues are without 
5'wers, said Burke N .. Raymond, county 
sa.ver supervisor. 

The" area dump; about 10 million 
g!Jons of sewag·e .d..a.lly - or 3.65 bil
l~Oi gB.llons yearJyj- Joto the ground; 
h~d. I • 

By st.ate law,, 4ie DEQ protects sur
f act, and underfound water supplies, 
but.\lntil recent years virtually ignored 
the.indergrouodwater, Sawyer said. 

''t is impor.ant to protect it for .a. 
coupe of rea.soJS," he said. "One, r am 
quite \:onfident that future generations 
are g~ng to bt looking to that ground 
water'ior thei1 needs. We are find..icg 
more tnd mor. that ground water is 
very v~uable. 

"Th' secorJ. re.a.son is that one of 
the things the Legislature has done is 
{say) thtt gro;nd water Is a resource 
that needs to Je protected. We nave a"· .. 
mandate "to potect all of the ground .... 
water In Ure stte," Sawyer said. ~ 

Environmotalists are becoming 
more concernd about east couoty un· 
derground wat:r pollution, said John A. 
Charles, execu!ve director of the Ore
gon Envlronm€1tal Council. 

.. It seems amost Inevitable that (the 
pollution) will become a more serious 
problem ln thf future," he said. "What 
you are talkiig ·about is a long-term, 
irreversible c~ntaminatioo of a water 
source." 



HAND-DELIVERED 

Freel Hansen, Director 

HENRY KANE 
AlTORNE.Y AT LAW 

1227:i S.W. 2NC 
P.O. BOX !>18 

BCAVERTON. OREGON 97075 

Departrrent of Dwiron.'Terltal Quality 
522 S.W. 5th Ave., 
Portland, OR 97204 

ARO• Cooc !>03 
(CL!PJ.<ON! 6.46.0!>66 

Sept. 4' 1984 

Re: Public Records Law request to inspect and COJ'fj aCCUJT'e11tS 

r:ear Mr. Han sen : 

'Ihis letter is written pursuant to ORS 192.400 to 192.500, the Public Records 
Law and pertains to the hearings l:efore the Environrrental l)Jality Ccmnission 
on "nether there is a threat to drinking water in mid-Mul tncmih County. 

Attached is a copy of my August 31, 1984 letter to Multnanah County Executive 
Dennis Buchanan, listing 23 categories of docurrents sought to be inspected 
prior to the Sept. ll, 1984 deadline set by the Ccmnission. 

Pursuant to the Public Records Law, I request that I be allo"'2<1 to inspect 
the docurrents listed in the attachrrent with the exception of category (14) · 

There may be a misapprehension as to the burden of proof governing the 
hearings. It is sul:rnittecl that the Deparb"nent of Enviromrental OJality 
and other proponents have the burden of meeting the statutory burden of 
pr=f that would permit the Carrnission to order installation of a sewage 
syste.11 and imposition of a "seepage fee." 

In other words, rrore than the proponents' desire is required; evidence is 
required. 

Che factor is whether contamination is increasing or is expected to increase. 
The record to date ap:;:ears to be silent on that vital issue, and, furtherrrore, 
apparently overlooks the expected decline in groundwater contamination as 
the City of Portland, the City of Gresham, and perhaps other entities in 
mid-Multnanah County, rerrove cesspools and septic tanks in favcr of their 
expanding sewage collection systems. And of course, the DEX) has issued 
an order halting approval of septic tank/cesspool systems in the affected 
area of mid-Multnanah County. 

Because of the Sept. ll, 1984 deadline for ccmnent, I request that I l:e 
all~ to insi)ect the docum=nts, and order copies of document I seleet, 
as soon as feasible. 'Ihe response will be made part of the hearings record 
prior to the Sept. ll, 1984 deadline. 

cc: Spencer Heinz, '.I.be Oregonian 

.t/ /' , . 
Sinc.e'rel y , 

'\ I • 
,/;,1.1.1~'' 

. Re!)IY Kane 



HAND-DELIVERED 

Honorcble Cennis Buchanan 
OJunty Executive 
1500 Portland Building 
Portland, OR 97204 

HENRY KANE 
AnORNE:Y AT LAW 

1227:> SW. 2NC 

PO. E:lOX. !116 
BEA'VE:RTON. OREGON 97075 

August 31, 1984 

Re: Public R..'°Cords law request to inspect and copy docurren ts 

D2ar Mr. Buchanan: 

'I'nis letter is written pursuant to ORS 192.400 to 192.500, the Public Records 
law and pertains to the hearings before the Environrrental Cuality Crnmission 
on whether there is a threat to drinking water in rnid-Mul tncrnah County. 

I request that I be allowed to inspect the dccuments listed below, and to 
order copies I designate at my cost, as scon as feasible, so that the 
dco..-rents and my findings rray be presented to the Environrrental Cuality 
Ccrrmission prior to Septerrtier 11, 1984. 

It is subnitted that it is in the interest of Multncrnah County, as a proponent, 
to prcx:luce the d=ts t.loat would support its position. 

Pursuant to the Oregon Public Records law, and at my cost, I request that 
I be allo;;ed to inspect and order copies of the follOn'ing d=urrents: 

{l) All docurrents indicating that since 1960 the underground water in east 
or mid-Multnanah County contained "agents" in e.xcess of the maximum 
state and/or federal limits 

(2) As to each "age.'lt" deaned in excess of any such limit, the state/federal 
statute or regulation i.rrp:>sing the limit 

(3) All d=urrents reflecting that since 1970, on an annual basis, there has 
teen a significant increase in the arrount of pollutants in east or 
rnid-Mul tnanah County groundwater 

(4) all d=urrents indicating· that within the preceding 20 years there were 
outbreaks of disease, illness or disability caused!Jy drinking or 
using polluted groundwater in east or mid-MultnonBh County 

(5) all docurrents indicating that since 1945 any person has suffered illness, 
injury or death because·of drinking water =ntaining nitrate 

(6) all d=urrents indicating what a water district can do to rerrove nitrate 
fran drinking water 

(7) all documents supporting Dr. Schade's claim in Threat to Drinking Water Findinqs 
that "values above the Envirorurental Protection Agency's rraximum 
cont:Bminant level (M:::L) of teen milligrms per liter of nitrate nitrogen 
have been reported in the area (1)." 



fun. D.:.."1.l"lis Buchanan 
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(8) All d=urrents indicating that the folla...ing chemcals mentioned by Dr. 
Schade caused disease, illness or death when consured in drinking water: 

(a) tetrachlorethylene 

(b) trichlorethylene 

(c) trichlorofluorarethane 

{d) trans-1, 2 dichloroethene. 

(9) All d=urrents supf:Orting Dr. Schade's claim tr.at "A typical canp::mnd is 
tetrachloroethylene which has been found in b.D of the ten wells studied 
at levels of up to three parts per billion." 

{10). All dccurrents supporting any claim that the arrount of nitrate in grourid'N-ater 
in east or mid-Multnanah Courity has increased during the past 20 years 

(ll) All d=urrents reflecting the 1mount of rainwater that enters the groundwater 
annually in east or mid-Multnanah County and the diluting effect, if any, 
on the ground'wa ter of such rainw-a ter 

(12) All d=urrents evidencing the nurriber of houses now using cessp:x>ls, septic 
tanks, etc., which will be hcx:iked into sewer lines now ·.under construction 
or under ccntract 'by a public bcdy in east or mid-MultnCrnah County 

(13) All d=rents evidencing the nurriber of houses now using cessp:x>ls, septic 
tanks, etc., which will be hcoked intc sewer lines tc be ccnstructed 
with the $21 million federal grant the Envirorncental (Uality Crnmission 
approved for that purpose 

(14) All d=nents pertaining tc HB 2784, Chapter 235, Oregon Laws 1983, 
relating tc construction of sew-age treatrrent works, including but not 
limited tc docurrents presented to legislative carmittees, 
announcerrents by the Eoard of Ccmnissicners of support of HB 2784, 
Eoard of Crnmissioner minutes approving sponsorship of what became 
HB 2784, and the invoices reflecting the County's payments to any law 
fi.nn that drafted what became HB 2784 

(15) All d=urrents reflecting the arrount of reduced ground'water pollution - _ 
after hares and other facilities now using septic tanks, cessp:x>ls, etc., 
in east or mid-Multnanah County are hooked intc sewers now under 

{16) 

contract and tc be constructed by the City of Portland with the $21 million 
grant approved by the Envircrnrental Quality carrnission 

A SU!Tffi3Iy-type d=rent, if any exists, indicating how =y hares that 
would be =npelled tc pay a "seepage fee" v;ould receive sewage serv.ice by 

(a) Dec. 31, 1985 {e) Dec. 31, 1989 (i) Dec. 31, 1993 (m) 2005 
(b) Dec. 31, 1986 (f) Dec. 31, 1990 (j) Dec. 31, 1994 (n) 2010 
(c) Dec. 31, 1987 (g) Dec. 31, 1991 (k) Dec. 31, 1995 (o) 2015 
(d) Dec. 31, 1988 (h) Dec. 31, 1992 (1) Dec. 31, 2000 (p) 2020 

and (q) would never receive sewage service 
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(17) Any docurent :indicating the grographic area of east or mid-Mul tnarah 
County that -.-0uld not receive sewer service under the $255 million 
sewage program 

(18) All docurents evidencing that a pollutant found in groundwater taken 
fran one well is found uniformly in the groundwater throughout the 
east or rnid-Mul tncrnah County area 

(19) All docurents evidencing that the groundwater in the following four 
drainage basins contain the s211\2 pollutants in the sa.<re quantities: 

(a) the Inverness Basin 

(b) the Columbia Basin 

(c) the Johnson Creek Basin 

(d) the Gresham Basin 

(20) All docurents supporting the claim in 'Threat to Drinking Water Findings 
that: 

"Thirteen wells in or around the affected 
area have nitrate levels that exceed -the 
5. 0 rrg/l (50% of maximum allaw-able limit). 
Statistical analysis indicates an increase 
in contamination levels in wells of the 
lower reaches of the groundwater aguifer 
canpared to the wells of the upper reaches. 
This means the lower reaches are affected 
by a greater quantity of contributing 
seepage. * * * 

(21) All d=urrents that indicate that any of the 13 wells referred to in 
paragraph (2), supra, are used by any water district to obtain 
drinking water for their patrons 

(22) lilly docurent that indicates that there is at present, a clear and 
present danger to the public health caused by pollutants in the 
groundwater of east or rnid-Multncrnah County 

(23) lilly docurent that indicates that if the $255 million sew-age program 
is not implerrented, within the next five years there will be a clear 
danger to the public health caused by pollutants in the groundwater of 
east or rnid-Multncrnah County. 

'Ihank you for your courtesies in this rratter. 

cc: DB;) 



DEPARTMENT OF HUMAN SERVICES 
DISEASE CONTROL OFFICE 
426 S.W. STARK STREET 
PORTLAND, OREGON 97204 
(503) 248-3406 1 

M E M 0 R A N D U M 

TO: 

FROM: 

DATE: 

RE: 

HAROLD SAWYER, ADMINISTRATOR 
DEQ, WATER QUALITY 

CHARLES P. SCHADE, M.D. 
HEALTH OFFICER 

SEPTEMBER 7, 1984 

THREAT TO DRINKING WATER--HEARING RECORD 

DENNIS BUCHANAN 
COUNTY EXECUTIVE 

Enclosed is a copy of a recently published 11 In My Opinion" article. Please include 

it in the Threat to Drinking Water hearing record. 

The Multnomah County Department of Human Services 
Offers Equal Opportunity in Services & Employment 

·,:·:,f'> 
·:-l;,'I·, 
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Mfdcou~ty 
water safety 
needs .sewers 
By CHARLES P. SCHADE 

FOR MORE THAN IO'year"s, public h~th 
officials in Oregon have been concerned that 
increi:sing amounts of pollution brought about 
by use of cesspools in East Multnomah County 
might endanger the health of residents in that 
area. 

The problem is sewage. Each day, 135,000 
midcounty residents dis· 
pose of 14 million gal· 
Ions of raw sewage into In mv 
the ground. Mldcounty :1 
groundWater is becom- op1"n1"on 
ing contaminated by 
waste discbarges, poslng 
a potential threat to human health. 

Presently, the Dregon Environmental Qual· i 
ity Commission is holding public hearings to i 
determine if there is a threat to dtinking water~ 
in mid-Multnomah County. If the commission\ 
concludes 11 threat exists, as I believe it must, j' 

then an order to construct sewers likely will 
follow. 

According to geologists, mfdcaunty sits on i 
top of large aquifers, underground rivers that i 
flow through gravel from the Cascade Moun· 1 

tains to the Willamette and Columbia rivers.! 
The gravel, which extends several hundred! 
feet below the surface, provides excellent 1 
dn:dnage. Unfortunately this has led to wide· 1 
spread use of cesspools - deep pits that re· ( 
ceive sewage and let it seep into the ground! 
without treatment - for sewage dispos.al. · 
Enough raw sewage is being Ousbed into the 
ground each day In midcounty to fill a five·sto-
r'f t4Ilk the size of a football field. 

The threat ·to the aquifers i:i midcounty 
recalls another water pollution crisis not so 
long ago. Raw sewage used to be dumped di· 
rectly into Oregon's rivers, takes and stre:uns. 
Many were unsafe for drinking or swimming. 
In the 1960s and 1970s, widespread concern 
about the environmeni and human health re. 
sulted in construction of sewage treatment 
plants. As a result, our local waterways are 
safe again. 

The contamination of surface waters that 
ocairred In the pa.st is ana1ogous to what ls 
now occurring to ground water. Sewage being 
duml"d into the ground In midcounty docs not 
just go away. Inevitably, It reaches water that 
can be used by Multnomah County re~dents 
for other purposes •. 

. Data gathered by the O.partment of Envl· . 
ronmental Quality ,and the U.S. Gellogle Sur· 
vey sbow that the shallower "!uifers beneath 
the unsewered parts of nlldcounty cont.a.in sub-
stantial amounts of the chemlcal by-products · 
of human 9'aste disposal, as well as traces of , 
Industrial chemicals. The major contaminant Is 1 
nitrate, a product of decomposing wa.<tes. Its; 
prindpal harmful effect Is the production o! ; 
methemogloblnemla. a sertou.s disease in smaJJ ; 
Infants that inhibits the blood's ability ID carry I 
oxygen, catlSing asphyxiation. Nitrates also· 
can hann people who require kidney dialysis. I 

Receot studies suggest thl!t even low levels I 
of nitrate in water may aggravate hlgb blood 
pressure and cause birth def.a,,. While oitrate i 
levels In wells in midcounty generally meet: 
federal safe drinking water standards, some. 
are now at 70 percent of the allowable limits• 
and occasionally have exceeded them. , 

From other parts of the country we heat I 
reports of dangerous solve'nts finding their 
way into groundwaters. These kinds of poUu·. 
tants DO\V are beginning to appear in some 
midcouoty wells. Organic solvents such as tet· 
rachloroetbylene have been detected in several 
wells. These substances are known to cause I 
liver damage and nervous system damage in 
high doses. and are suspected of causing can- i 
cer. , 

At the moment, we do not have a public 
health emergency ln midcounty. But steps nffil 
to be taken now to ensure we do not face one 
In the fUture. It Is unacceptable public health 
policy to continue dumping raw sewage into 
an aqUiler used by 50,000 PfOple as their 
source of drinking water. 

The answer to groundwater pollution in 
mid·Muitnomah County Is a program to install 
sewers. Sewers will provide two critical pu bile 
health benefit. First, sewers will allow urhall 
development without further degradation and 
cont.aminatlon of groundwater, thus benefiting 
existing residents and allowing future growth. 
Second,· gewers will enable homeowners to 
replace failing cesspools with a permanent and 
safe means of waste disposal. 
· The Environmental QualitY Commission 
hearings are an opportunity for the public to 
learn al1 Of the facts about groundwater pollu· 
tion and the threat to human health that sub
surf ace sewage causes. If the com.mission finds 
that a threat to drinking water does e:dst in 
midcounty, Oregon law calls for it to order a 
remedy. That reme<ly likely will be installation 
of sewers. Sewer service pto\idcrs - Port· 
land, Gresham and the Central County S<n1ce 
District - then will have 12 months to prepare 
the neces>ary engineering and financial plans , 
to start buildlng sewers. 

It is in everyone's Interest to see that a . 
sewer program begins as soou as possible. Ac· i 
tion by the commission will be critical to 
acllievlng that resulL I 

I 
I 

Charles P. Schade, M.D., 1' Health Office~ 
for Mulrnonab County. 

1 
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CITY OF 

PORTLAND, OREGON 
BUREAU OF PLANNING 

Code Administration 796-7700 

August 28, 1984 

Harold Sawyer, Administrator 
Water Quality Division 
Department of Environmental Quality 
522 SW 5th Avenue 
Portland, OR 97204 

Dear Mr. Sawyer: 

Land Use 796-7700 

Francis J. lvancie, Mayor 
T eriy D. Sandblast, Director 

Room 1002, 1120 S.W. Fifth Avenue 
Portland, Oregon 97204· l 966 

(503) 796·7701 

Urban Design 796-7702 

The Framework Plan for Providing Sewer Service to Mid-Multnanah County, as 
proposed by the East County Sanitary Sewer Consortium (June 1984), is 
consistent with and supports the City of Portland Comprehensive Plan. In 
particular, the plan is in direct support of the City's Urban Services Policy 
(Comprehensive Plan Policy 11.1.B) and Policy 11.24, which gives priorizy to 
the development of sewer systems in urbanized areas that are not sewered. It 
also appears that the sewer plan provides adequate capacity to serve the land 
uses contemplated in the appropriate canprehensive plans. 

Sincerely, 

{ff~~u~ 
Terry D. Sandblast 
Plan ing Director 

TDS:JT:mh 

cc: John Lang, Sewerage System Administrator 
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SECTION XI: PUBLIC FACILITIES GOALS AND POLICIES LIST 

GENERAL GOAL: 

11 A PROVIDE A TIMELY, ORDERLY AND EFFICIENT ARRANGEMENT OF PUBLIC 
FACILITIES AND SERVICES THAT .SUPPORT EXISTING AND PLANNED LAND 
USE PATTERNS AND DENSITIES. 

GENERAL POLICIES: 

11.1 SERVICE RESPONSIBILITY 
A. UITHIN ITS BOUNDARIES OF INCORPORATION, THE CITY OF PORTLAND 

WILL PROVIDE, \>HERE FEASIBLE AND AS SUFFICIENT FUNDS ARE 
AVAILABLE FRO~ PUBLIC OR PRIVATE SOURCES, THE FOLLOWING FACILI
TIES AND SERVICES AT LEVELS APPROPRIATE FOR ALL LAND USE TYPES: 

(1) STREETS AND OTHER PUBLIC WAYS; 
( 2) SANITARY AND STORM'.iATER SEWERS; 
(3) POLICE PROTECTION; 
(4) FIRE PROTECTION; 
(5) PARKS AND RECREATION; 
(6) WATER SUPPLY; 
(7) PLANNING, ZONING, BUILDINGS AND SUBDIVISION CONTROL. 

THE CITY OF PORTLAND SHOULD ENCOURAGE THE PLANNING EFFORTS OF 
THOSE AGENCIES PROVIDING THE FOLLOWING SERVICES: 

(8) PUBLIC SCHOOLS; 
(9) PUBLIC HEALTH SERVICES; 

(10) JUSTICE SERVICE; 
( 11) SOLi D WASTE DISPOSAL; 
(12) ENERGY AND COMMUNICATION SERVICES; 
(13) TRANSIT SERVICES. 

B. OUTSIDE ITS BOUNDARIES QF INCORPORATION, THE CITY OF .PORTLAND 
SHALL: 

(1) ACKNOWLEDGE THE CITY'S ROLE AS PRINCIPAL PROVIDER OF URBAN 
SERVICES WITHIN THE CITY'S ESTABLISHED URBAN SERVICES BOUNDARY 
AND PLAN FOR THE EVENTUAL DELIVERY OF URBAN SERVICES ACCORDING 
TO A PHASED PROGRAM OF !MPROl/EME.'ITS MEETING THE SERVICE NEEDS 
OF INDIVIDUAL AREAS. 

(2) COORDINATE CLOSELY WITH OTHER JURISDICTIO.~S PROVIDIMG SERVICES 
WITHIN THE ESTABLISHED PORTLAND URBAN SERVICES BOUNDARY TO 
ENSURE CONTINUING DELIVERY OF EFFECTIVE AND EFFICIENT URBAN 
SERVICES. 

(3) CONSIDER REQUESTS FOR DELIVERY OF SERVICES WITHIN THE URBAN 
SERVICES BOUNDARY WHEREVER THE FOLLOWING CONDITIONS EXIST: 

o RES !DENTS OR PROPERTY OWNERS WITHIN AN AREA TO BE SERVED 
DESIRE DELIVERY OF SERVICES BY THE CITY OF PORTLAND . 

. o THE CITY CAN MEET THE NEW DEMANDS WITHOUT DIMINISHING ITS 
ABILITY TO SERVE EXISTING CITY OF PORTLAND RESIDENTS AND 
BUSINESSES. 
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o THE CITY CAN SUPPLY THE NEEDED SERVICES MOST EFFECTIVELY 
ANO EFFICIENTLY. 

o THE CITY CAN EXPECT TO RECAPTURE ITS SERVI CE INVESTMENT. 

(4) DELIVER SERVICES WITHHI THE URBAN SERVICES BOUNDARY BY MEANS 
OF ANNEXATION TO PORTLAND OR, ON AN INTERIM BASIS, THROUGH 
ALTERNATIVE APPROACHES THAT ARE DEMONSTRATED TO BE IN THE 
BEST LONG-TERM INTEREST OF BOTH THE CITY AND FUTURE SERVICE 
AREAS. 

(5) CONSIDER DELIVERY OF SERVICES TO AREAS OUTSIDE THE ESTABLISHED 
CITY OF PORTLAND URBAN SERVICES BOUNDARY ONLY WHERE THE CITY 
DETERMINES THAT THERE rs A CLEARLY DEFINED NEED FOR EACH 
SERVICE, THAT EXPANSION OF THE URBAN SERVICES BOUNDARY AND 
FULL-SERVICE PROVISION BY THE CITY ARE NOT APPROPRIATE, THAT 
THE CONDITIONS IN NUMBER (3), ABOVE, ARE MET AND THAT IMPROVED 
SERVICES MAY BE EXPECTED TO ENHANCE THE CITY'S ABILITY TO 
MEET THE SERVICE NEEDS OF EXISTING CITY RES!DEt/TS ANO BUSINESSES. 

C. THE CITY SHALL INITIATE AND MAINTAIN A PUBLIC EDUCATION PROGRAM 
WITHIN THE PORTLAND URBAN SERVICES BOUNDARY TO INFORM RESIDENTS 
ANO PROPERTY OWNERS OF THE NEED, BENEFITS ANO COSTS TO DELIVER 
CITY OF PORTLAND SERVICES WITHIN THAT AREA. THE CITY WILL 
COORDINATE THIS PUBLIC EDUCATION PROGRAM WITH SIMILAR EFFORTS 
BY SERVICE PROVIDERS AND COMMUNITY ORGANIZATIONS OPERATING IN 
THE PORTLAND METROPOLITAN AREA. 

D. THE CITY SHALL PROVIDE FOR A PROCESS OF PUBLIC PARTICIPATION 
IN THE IMPLEMENTATION OF THIS POLICY, ASSURING THAT PROPERTY 
OWNERS, RESIDENTS, ANO EXISTING COM~1UNITY ORGANIZATIONS IN · 
AREAS AFFECTED 3Y PROPOSED CHANGES IN SERVICE DELIVERY HAVE 
OPPORTUNITY TO REVIEW AND COMMENT ON PLANS FOR SUCH CHANGES. 

11.2 ORDERLY LAND DEVELOPMENT 
URBAN DEVELOPMENT SHOULD OCCUR ONLY WHERE URBAN PUBLIC FACILITIES 
ANO SERVICES EXIST OR CAN BE REASONABLY MADE AVAILABLE. 

11.3 ORDERLY SERVICE EXTENSION 
THE IMPROVEMENT ANO EXPANSION OF ONE URBAN PUBLIC FACILITY OR SERVICE 
SHOULD tlOT STIMULATE DEVELOPMENT THAT SIGNIFICANTLY PRECEDES THE 
CITY'S, OR OTHER APPROPRIATE JURISDICTION'S, ABILITY TO PROVICJE ALL 
OTHER NECESSARY URBA.~ PUBLIC FACILITIES AND SERVICES AT UNIFORM 
LEVELS. 

11.4 CAPITAL EFFICIENCY 
MAXIMUM USE OF EXISTING PUBLIC FACILITIES AND SERVICES SHOULD BE 
SUPPORTED THROUGH ENCOURAGING NEW DEVELOPMENT TO OCCUR AT THE 
MAXIMUM DENSITIES ALLOWED BY THE COMPREHENSIVE PLAN AND THROUGH 
THE DEVELOPMENT OF VACANT LAND \/!THIN PRESENTLY DEVELOPED AREAS. 

-36a-
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SANITARY ANO SfORMWATER FACILITIES 

GOAL: 

11 C INSURE AN EFFICIENT, ADEQUATE AND SELF-SUPPORTING 
WASTEWATER COLLECTION TREATMENT ANO DISPOSAL SYSTEM 
WHICH WILL MEET THE NEEDS OF THE PUBLIC ANU COMPLY 
WITH FEDERAL, STATE AND LOCAL CLEAN WATER REQUIREMENTS. 

POLICIES: 

11.19 MAINTENANCE 
MAINTAIN ANO IMPROVE THE EXISTING SANITARY AND srORM 
SEWER SYSTEM THROUGH PREVENTIVE MAINTENANCE AND ON
GOIMG APPRAI.SAL. 

11.20 IMPROVEMENT 
REQUIRE IMPROVEMENT OF THE EXISTING SEWER SYSTEM IN 
THOSE AREAS AUVERSELY AFFECTED BY OVERLOADED SEWER 
SYSTEMS. 

l 1.21 COMBINED SEWER OVERFLOWS 
CONTROL AND REDUCE COMBINED SEWER OVERFLOWS. 

11.22 SUB-SURFACE DISPOSAL 
DISCOURAGE THE DEVELOPMENT OF ON-SITE SUB-SURFACE 
WASTE DISPOSAL SYSTEMS ON LOTS SMALLER THAN TWO 
ACRES IN SIZE. 

11.23 SEWER CONNECTIONS 
REQUIRE ALL NEW nEVELOPMENTS WITHIN THE CITY LIMITS TO 
BE CONNECTED TO SANITARY SEWERS EXCEPT THOSE THAT 
CAN BE PROVIDED WITH ACCEPTABLE SUB-SURFACE DISPOSAL, 
IF A SEWER IS NOT AVAILABLE. 

11.24 NEW CONSTRUCTION 
IN THE DEVELOPMENT OF NEW SEWER 'SYSTEMS, GIVE PRIORITY 
TO THOSE UNSEWERED AREAS DEVELOPED AT URBAN DENSITIES 
WHERE HEALTH HAZARDS OR DEMAND EXIST. 

11 .25 TREATMENT 
OPERATE CITY TREATMENT FACILITIES TO MEET OR EXCEED 
STATE EFFLUENT STANDAKDS. 

11. 26 STORMWATER MANAGEMENT 

11 . 2 7 

' , ~ . 

INTEGRATE MASTER PLANNING FOR STORMWATER MANAGEMENT 
WITH OTHER CITY ACTIVITIES TO ACHIEVE ADEQUATE DRAIN
AGE AND TO MINIMIZE POLLUTION AND EROSION PROBLEMS. 

IMPERVIOUS SURFACES 
WHERE NECESSARY, LIMIT THE INCREASE OF PORTLAND'S 
IMPERVIOUS SURFACES WITHOUT UNDULY LIMITING DEVELOP
MENT IN ACCORDANCE WITH THE COMPREHENSIVE PLAN. 

SOL ID HASTE 

GOAL: 
1 l D PROVIDE FOR ADEQUATE SOLID WASTE DISPOSAL. 

Rev. 10/2/80 -39-



RICHLAND WATER DISTRICT 
14151 N, E. SAN RAFAEL 

PORTLAND, OREGON 97230 

PHONE 253·9555 

September 6, 1984 

Environmental Quality Commission 
P. 0. Box 1760 
Portland, OR 97207 

RE: SEEPAGE FEE 

Some concerned customers of the Richland Water District 
would like the following information sent to your 
department. 

Our district has 3 wells, each approximately 400 feet 
deep. Located at NE 137th & San Rafael, NE 140th near 
Halsey Street, and 14151 NE San Rafael. 

The bacteriological testing shows no coliforms, and a 
copy of our latest inorganic analysis is enclosed showing 
everything under the EPA limit. 

Our district is only~ mile square, but our deep wells 
show no contamination. 

Yours very truly, 

RICHLAND WATER DISTRICT 

Lee Kennedy 
Manager 

Enclosure 

State or Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

mi ~ @ lli ~ IV) [g ill) 
SEP101984 

')fl'iCE OF THE DIRECiOR 



COFFEY LABORATORIES, INC. 

Richland Wilter District 
14151 NE San Rafael. 

97?.20 

4914 N.E. 122nd Ave. 

Analysis Requested: F.P/\ Inor~anic Analysis 

Ar sen le 

Barium 

Cadmium 

Chromium 

Lean 

Mercury 

Selenium 

Sllvor 

NI trnte 

Flourlrl e 

(. denotes "less than" 

SC :hs 

EPA Inor15t!.ntc Analysis 

Sample 
(mg/1 I ter). 

< 0.001 

.( o. 5 

< 0.001 

0.002 

< o. 001 

< 0.0004 

< 0.001 

< 0.001 

0.013 

0.20 

September 13, 19~2 

EP1\ Limit 
(1"<;/ll ter) 

o.oso 

1.0 

0.010 

o.oso 

o.oso 

0.002 

0.010 

o.oso 

10.0 
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Environmental Quality Commission 
Mailing Address: BOX 1760, PORTLAND, OR 97207 

VICTOR ATIYEH 

~·~ 
522 SOUTHWEST 5th AVENUE, PORTLAND, OR 97204 PHONE (503) 229-5696 

DE0-46 

MEMORANDUM 

To: 

From: 

Subject: 

September 11, 1984 

Environmental Quality Commission 

Harold Sawy~Administrator, Water Quality Division 

Transmittal of Information From Department Records for 
Incorporation in Record of Threat to Drinking Water Hearing 
for Mid-Multnomah County 

Department staff have reviewed notes taken during testimony presented at 
the hearing on August 30, 1984. Staff believe the following documents, 
reports, or records from Department files relate to testimony presented or 
questions raised at the hearing and should be incorporated into the record. 

1. Copies of Department of Environmental Quality field and laboratory 
data sheets for samples collected from wells in the Mid-Multnomah 
County area. Summary reports of these data have been contained in 
documents submitted previously for the record. 

2. Copies of U. s. Geological Survey well data sheets for sampling and 
analysis of selected Mid-Multnomah County wells - 1976. 

3. A copy of ORS Chapters 454 and 468, which contain Oregon Laws 
regarding water pollution control and sewage disposal. 

4. A copy of the Department of Environmental Quality Laboratory, Quality 
Assurance Implementation Plan, East Multnomah County Groundwater 
Study, December 1983, and a copy of procedures for collecting and 
analyzing water samples. This material describes procedures used by 
the Department for analysis of samples and assuring the quality and 
validity of the data. 

5. A copy of Oregon Administrative Rules, Chapter 340, including 
Divisions 41, 71, 72, and 73, which contain rules adopted by the 
Environmental Quality Commission for Water Pollution Control and 
Sewage Disposal. Division 41-029 contains the General Groundwater 
Quality Protection Policy. Divisions 71, 72, and 73 contain the on
site waste disposal rules. 

a-s 



Environmental Quality Commission 
September 11, 1984 
Page 2 

6. A report entitled, •Groundwater Protection Policy, Background 
Discussion, Proposed Policy, and Final Adopted Policy,• Oregon 
Department of Environmental Quality, 1980, with revisions made August 
1980 and an appendix added 1983. This report presents background 
information for the General Groundwater Quality Protection Policy 
adopted August 28, 1981, and the appendix includes the adopted policy. 

7. A Staff Re\lort and minutes of the June 29, 1984, EQC meeting where the 
General Groundwater Quality Protection Policy was amended. 

8. A Department of Environmental Quality report entitled, •water Quality 
in the Columbia Slough.• April 1974, which contains Columbia Slough 
water quality information form 1971 to 1973. 

9. Two reports presenting information on the City of Portland well field 
in East Multnomah County, entitled: •Groundwater Exploratory 
Program,• City of Portland Bureau of Water Works, April 1977; "Pilot 
well Study•, City of Portland Bureau of Water Works, November 1978. 

10. A report entitled, "Final Report Oregon On-Site Experimental System 
Program, n Department of Environmental Quality, December 1982, which 
contains information in the development of alternative on-site sewage 
disposal systems and includes some information on the costs of such 
systems in Oregon. 

11. A report entitled, •Clatsop Plains Ground Water Protection Plan, 
Ground Water Evaluation Report,• Sweet, Edwards & Associates, Inc., 
December 1981, which generally reviews the various nitrate sources 
that could contribute to the nitrate level in groundwater. Section II 
(Pages 1-21) of the report discusses nitrogen contamination from 
natural and induced (related to man's activities) sources. 

12. A report entitled, "Ground Water in the East Portland Area,• 
Geological Survey Water - Supply Paper 1793, which describes the basic 
geology of East Multnomah County. 

13. A report entitled, •soil Survey of Multnomah County, Oregon,• Soil 
Conservation Service, August 1983, that describes which soils are 
present and their physical characteristics. 

14. Updated rules in the March 12, 1982. Federal Register, "National 
Interim Primary Drinking Water Regulations, n which gives the federal 
drinking water standards. Standards for nitrate-nitrogen and other 
parameters are included. 

15. A manual entitled, •National Interim Primary Drinking Water 
Regulations,• U.S. Environmental Protection Agency, September 1976, 
which gives background information on why the standard was set for 
nitrate-nitrogen. 

16. A Department of Environmental Quality Staff Report entitled, 
"Volatile Organic Chemicals," which describes organic chemicals found 
in East Multnomah County wells. 



"' . 
Environmental Quality Commission 
September 11, 1984 
Page 3 

17. A report entitled, "Sources of Toxic Compounds in Household 
Wastewater," Municipal Environmental Research Laboratory, which is a 
reference document describing sources of toxic chemicals in household 
wastewater. 

18. Two reports describing groundwater pollution of Long Island, New York, 
entitled, "The Long Island Ground Water Pollution Study," State of New 
York Department of Health, April 1969, and "Proceedings of the Fourth 
American Water Resources Conference," Proceedings Series No. 6, 
November 1968. 

19. Staff Report and proposed minutes of the August 10, 1984, ~ 
Environmental Quality Commission meeting in Pendleton regarding 
adoption of the FY1985 Priority List for Federal Sewerage Works 
Construction Grants. 

TT281 
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A REPORT ON THE 

GROUND WATER EXPLORATORY PROGRAM 

for the 

DEPARTMENT OF PUBLIC UTILITIES 
CITY OF PORTLAND, OREGON 

prepared by under the supervision of 

Senior Engineer Supervising Engineer 

April 1977 

BUREAU OF WATER WORKS 



Fluviolacustrine Deposits 

The Fluviolacustrine Deposits supply little· of the ground water 

used in the study area. Even though the aquifer in the eastern 

portion of the area is quite permeable, in most instances the forma-

tion lies above the regional water table and therefore it does not 

contain appreciable amounts of water to provide to wells. There 

are a few wells used for domestic purposes that are drilled into 

the formation near the Columbia River. Mundorff (1964, p. 52-54) 

states that although the lacustrine gravels may be slightly cemented 

in areas, they are not cemented enough to greatly reduce the permea-

bility of the formation. Mundorff considers the deposits to be 

extremely permeable and has indicated that the wells in this forma

tion in Clark County yield very large quantities of water where they 

have a source of \echarge from the Columbia River. Wells drilled 

into this formation where it is in communication with the Columbia 

River rarely yield less than 1 ,000 gpm, and some yield l ,000 gpm 

per foot of drawdown. Mundorff (1964, p. 85) suggests a coefficient 

of transmissivity for the formation gravels of 2 to 3 mgd per foot. 

Younger Alluvium 

The Younger Alluvium is composed of sands and gravels lying either 

in the Columbia Riverbed or in the river's flood plain, defined 

here as the land adjacent to the river ly~ng below the elevation of 

40 feet above sea level. The Younger Alluvium yields large 
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quantities of water to wells where the formation consists primarily 

of gravel and where a sufficient recharging source is available. 

At least two wells in the study area produce significant quantities 

of water from this formation, those being well 1N/3E 21AC in the 

area north of Blue Lake which produces over 1,000 gpm with 7 feet 

of drawdown and the newer Parkrose Water District well, 1N/2E 23BA1, 

which produces 2,325 gpm with 24.5 feet of drawdown. The wells for 

the Crown-Zellerbach plant near Camas, Washington, supply 20 mgd 

from aquifers in the Younger Alluvium and are recharged by the 

Columbia and Washougal Rivers. The Crown-Zellerbach wells are 

drilled in a very small area and achieve this high flow with very 

little interference among the wells, indicating a very high trans-

missibility for this formation. 

Static water levels in wells using aquifers in the Fluviolacustrine 

Deposits and Younger Alluvium tend to fluctuate with the water 

level in the Columbia River and are considered by Hogenson and Fox~ 

worthy (1965, p. 31) to be in direct hydraulic balance with the 

river in most areas. However, it is probable that shallow wells 

drilled near the Columbia River sloughs, such as the newer Parkrose 

Water District well, may be influenced more by the water levels in 

the sloughs than by the Columbia River. 

GENERAL MOVEMENT OF GROUND WATER 

The general movement of ground water in the area is north toward the 

Columbia River and its system of sloughs. Evidence of this general 

direction of ground water flow can be seen by the gradual decline 

of static water levels in wells as the location of the well approaches 
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C 0 N C L U S I 0 N S 

The geologic, hydrologic, and water quality data provided by the 

10 pilot wells constructed for this study and other data gathered 

after the completion of the earlier Exploratory Program have per

mitted the drawing of several conclusions concerning the ground

water resources which lie east of the City of Portland. 

AQUIFERS SUITABLE FOR DEVELOPMENT 

Information ~rovided by this study has shown that all four of the 

aquifers recommended for development in the Bureau's Exploratory 

Study report have a sufficiently high quality of water to meet 

the U.S. Environmental Protection Agency's Primary Drinking Water 

Standards. Also, suitable data is now available to permit the 

determination of an aquifer capacity for two of these four aqui

fers within the East Well Field and to estimate a capacity for 

the other two aquifers, one of which is the primary water 

of the West Well Field. 

source 

The formation layers that separate the Troutdale Gravel, Trout

dale Sandstone and Sandy River Mudstone Aquifers, and also the 

material which lies under the Sandy River Mudstone Aquifer, were 

found to be more permeable in the northeasterly portion of the 

study area than previously concluded. The resultant effect of 

the higher permeability of these semi-confining layers is to per

mit greater interaquifer transfer of water during the operation 

of wells, and to increase the estimated capacity of the Sandy 

River Mudstone Aquifer at the expense of the overlying Troutdale 

Sandstone Aquifer. 

The Sandy River Mudstone Aquifer is an excellent source of water 

which can provide 36 mgd for periods of time up to 90 consecutive 

days if the aquifer is not discontinuous outside the study area. 
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The qualiti of wate~ produced by the aquifer is excellent and 

would generally be considered a soft water. Unfortunately, the 

water from this aquifer contains entrained hydrogen·s~lfide gas 

at a low, but significant, concentration and its removal may be 

required to meet future drinking water standards. 

The Troutdale Sandstone Aquifer is a good source of water whose 

capacity is limited by both the lbss of water to wells in the 

Sandy River Mudstone Aquifer and by hydraulic boundaries in or 

near the study area. The aquifer's capacity is limited to 6.5 

mgd for periods in which wells in the underlying Sandy River Mud

stone Aquifer are operating. The Troutdale Sandstone Aquifer is 

a source of fine quality groundwater. Its water is slightly 

harder than water of the Sandy River Mudstone Aquifer, but was 

not found to contain entrained hydrogen sulfide gas. 

As previously predicted by the Bureau, the Troutdale Gravel 

Aquifer's permeability is too great in the area of the West Well 

Field to allow an accurate determination of its full capacity and 

the reliability of its water quality from the testing of the rel

atively small capacity pilot wells. However, an analysis using 

transmissivity values obtained from the pilot wells, and an ap

proximation of the aquifer boundaries indicates that an estimated 

20 mgd can be withdrawn from this aquifer in the West Well Field. 

An accurate total capacity can be determined for this aquifer if 

a production well is constructed and tested at a sufficiently 

high rate (5-10,000 gpm) to permit an analysis of the aquifer's 

boundary conditions. The aquifer's water quality is similar to 

that of the Troutdale Sandstone Aquifer, but may be susceptible 

to future increases in the concentration of nitrate to a level 

which may exceed the maximum allowable concentration for drinking 

water. 

The Blue Lake Aquifer was found to be more extensive than pre

viously estimated, and also proved to. be so permeable that a 

determination of its capacity could not be made from the test 
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~~;:" aqu_ifer' s water qu.3,lity. is the poorest of the 

vestigated and is considered moderately hard. 

the aquifer. The 

four aquifers in~ 

The aquifer also 

contains a nitrate concentration near the maximum permitted for 

drinking water and will require blending with Bull Run water, or 

other groundwaters with a lower nitrate concentration, to assure 

a nitrate concentration suitable for drinking water. 

Land subsidence, which is normally attributed to the dewatering 

of unconsolidated clay or clayey strata, is unlikely to occur due 

to the operation of the proposed facility as an emergency·water 

source since no clay or clayey strata will be permanently dewat

ered. In addition, except for the surface materials, all the 

clays or clayey formations which overlie the aquifers investi

gated by this study have been at least partially consolidated by 

the weight of the Troutdale Formation which is estimated by Trim

ble (1963, p. 31) to have been 800 to 900 feet thick prior to its 

erosion. 

The shallow gravels in the East We.11 Field, the Columbia River 

Sands, and the Columbia River are all potential sources of addi

tional water within the study area which could be utilized in the 

future, if additional capacity is required. 

METHODS OF DEVELOPMENT 

Analysis of drill cutting samples taken from the Sandy River 

Mudstone, Troutdale Sandstone, and Troutdale Gravel Aquifers in

dicates that the gravels which make up these aquifers contain 

medium to fine sands which will require well screens and possibly 

gravel packed screens to hold this sand out of the wells. The 

necessity for well screens and the anticipated 200- to 500-foot 

depth for wells in these aquifers makes the use of high capacity, 

widely spaced, screened wells the most economical method of de

velopment. 
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The coarse gravels and boulders which comprise the Blue Lake 

Aquifer were not found to contain an appreciable percentage of 

fine sand. Combined with an anticipated depth of less than 150 

feet, these sand-free gravels will make the use of closely spaced 

wells more economical if the development of the aquifer to its 

maximum capacity is determined from future testing to be neces

sary to obtain the desired 10 mgd production rate from the aqui

fer. 

WATER RIGHTS 

Extensive development of the four primary aquifers investigated 

by this study will affect several existing wells within the study 

area. The degree to which the existing wells are affected will 

depend upon the number of wells operated simultaneously in each 

aquifer and the length of time these wells are continuously 

operated. Operating demands of less than full capacity, which 

~'~would permit alternating and/or cycling of the wells being used, 

will produce a minimal impact on existing wells in the vicinity 

of the proposed well fields. However, a 90-day period of opera

tion at a full capacity by wells in the East Well Field which 

utilize the Sandy River Mudstone and Troutdale Sandstone Aquifers 

may lower the water levels in 12 existing wells by more than 70 

feet, and dewater one existing well. Continuous operation of 

these wells for a period greater than 90 days can be expected to 

dewater several existing wells which are not drilled completely 

through the aquifer supplying the well. 

The operation of wells constructed in the Blue Lake and Troutdale 

Sandstone Aquifers may affect the natural recharge of Blue and 

Fairview Lakes, respectively. If wells in these aquifers were 

operated for an extensive period of time, it may be possible to 

induce recharge to the aquifers from the lakes. The likelihood 

of withdrawing water from the lakes may depend as much upon the 

78 

l 
l 

L 

[ 

[ 

[ 

L 

L 

L 

L 



; .. 

VOLATILE ORGANIC CHEMICALS 

Attached is a list and description of Volatile Organic Chemicals that 
the U. s. Environmental Protection Agency has surveyed in drinking water 
supplies. These are the same organic chemicals which the Department of 
Environmental Quality is testing for in the East Multnomah County wells. 

The description attached contains, if they are available, the water quality 
criteria for the chemical or the risk factors and corresponding 
concentrations for these chemicals, However, standards for most organic 
chemicals have not been established. Very little data exists on which to 
develop satisfactory standards for organic chemicals. In the case of 
inorganic parameters (iron, lead, nitrate, etc.) maximum limits have been 
developed and established over time which should not be exceeded. For 
example, in the case of iron, when the 0.3 mg/l maximum limit is exceeded 
there is a distinct taste problem and a rust color may appear in sinks and 
on clothing. Some organic chemical standards are similar such as 
chlorobenzene (48 ug/l) and trichloroethane (0.1 mg/l). 

However, in the case Of most organic chemicals, a single maximum limit has 
not been established. This is because insufficient data is available and 
because for the maximum protection of human health from exposure to these 
chemicals, the water quality criterion should be zero. This level may not 
be attainable at the present time, Therefore, in order to develop a 
contamination level for inorganic chemicals, a conservative model was 
developed to indicate risk factors which identify the statistical 
probability for an individual to contract cancer from these chemicals when 
they are present in the water at different levels. For example, 
methylene chloride has risk factors of 10-5, 10-6, and 10-7 for concen
trations of .0019 ug/ml, .00019 ug/ml, and .000019 ug/ml respectively. 
This means that a methylene chloride concentration of .0019 ug/ml has a 
cancer risk of 10-5, or that one person in 100,000 has a chance of 
contracting cancer at this level. At a concentration of .000019 ug/ml the 
cancer risk is 10-7 or one person in 10,000,000. 

The u. s. Environmental Protection Agency intends to develop, for most of 
the organic chemicals attached, a maximum concentration level (MCL) in the 
near future. 

Risk Factors 

NJM:g 
TG2958 
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10-5 
1 o-6 
10-7 

ug/ml 

= 
= 
= 

= 

person in 100,000 
person in 1,000,000 
person in 10,000,000 

ppm (part per million) 



VOLATILE ORGANIC CHEMICALS SJRVEYED IN OROUIUMATER SJPPLIES 

Risk 
Organic COOmtcal Usea and Fonm1lattons Factors f8~£~t~::m 

Be~~ 

(C6H6) 

Bromodichloromelhane 
(CHBrCl2) 

Eromof9r111 
(CHBr3) 

Bromcmetbane 
(Clljlr) 

Carbon Tetrachloride 
(CCl11) 

Chlorobenzeoe 
(C6H5Cl) 

Chloroethane 
(C2H5Cl) 

2-Chloroethyl vinyl 
Ether 

(c1a12rn2orn = ca2 ) 

Manufacturing of styrene, phenol, detergents, 
organic chemicals, pesticides, plastics, 
resinB, synthetic rubber, aviation fuel, 
pharmaceuticals, dye, explosives, PCB, 
gasoline, tarming, navcrs and perfU10es, paints 
and coatings; nylon intermediateBj food 
proceSBingj Photographic chemicals 

Fire-extinguiBher fiuid ingredient, aolvent. 
fer fat::i, waxe::i, and resins; heavy liquid 
fer lllireral and salt separations. Results 
frOP1 chlcriration of fin!.Bh::d water 

Manufacturing of phaniiaceutical:sj 
ingredient in fire resistant chemicals; 
BDlvent fer waxes, greases and oilsi 
gage fluid 

U&;-d widely as a fumigant, fire 
extinguisher, refrigerant, and 
insecticide 

Dry cleaning operationsj Cumigantj metal 
degreasing; solvent; veterinary medicirej 
manufactw•ing of refrigerants, aero.sol.s 
and propellants 

Solvent reoovery plants, intermediate in 
dye.stuffs manufacturing; used in the 
manufacturing of anilire, insecticide, 
phenol and chloroniatrobenz.ene 

Refrigerant, BOlvent, alkylating agent, 
starting point in the manufacturing of 
tetraethyl lead 

O!led In the manufacturing of anesthetic.s, 
sedativeB, cellulose ethers., and polymers 

io-5 
10-6 
10-7 

10-5 
10-6 
10-7 

10-5 
10-6 
10-7 

10-5 
10-6 
10-7 

10-11 
10-5 
lo-6 

.Oo66 

.00066 

.000066 

.0019 

.00019 

.000019 

.0019 

.00019 

.000019 

.0019 

.00019 

.000019 

.o• 

.0011 

.00011 

.1188 

.020 

Please read footnote 1 

Pleas.e read footnote 1 
n n • 3 

Pleaoo read roo;note ~ 

Please read footnote 
Aloo known as methyl bromide and 
mooobromcmethane 

Please read footnote 

Also known as monocbloroberu:ene. Two 
approaches were u::ied to derive criteria: 
( 1) toxicity data fer the protection of 

human health, the level of .1188 ug/ml, 
(2) for controlling undesirable taste and odor 

the level of . 020 ug/ml. 

Aloo known as ethylctlloride, 
hydrochloric ether, and monochlorocthane. 
Due to insufficiency of available data 
for thi.s chemical, a satisfactory 
criterion cannot be derived at this time. 

For maximum protection of human health from the potential carcirngenic effects due to exi:osure to this chemical, the ambient water concentration should be zero. 
However, the zero level may not be attainable at the present time. Therefcre, the levels which may result in an incremental increase of cancer risk over the 
lifetime and corresp:>nding concentrations are listed. It .should be noted that these concentrations were established based on a conservative model which is 
conservative on the side of ~blic health. EPA intend.s to establiBh maxlml.111 contamirant levels fCW' most of these organic chemicals in the near fllture. 

2 ppn = parts per lllillion 

3 Bromodichloromethane1 bromofcrm, chloromethane, and dibromochlororethane are halomethanes and the U.S. Environmental Protection Agency has establit1bed a maximum 
ooncentration level UCL) of 100 parts per billion rcr the total of the four concentrations. _,_ 
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Risk Coumtnta t factors l,oncentratto~ Organ1o ChewJ.~l Uses and Formul~t ons <Units ppm} 

Chloroform 
(CI1Cl3} 

Chlor0111ethane 
(CH3Cl) 

Di broruochlorocnethane 
(CHBr2Cl) 

Hanufacturing of fluorocarbon refrigerants, 
propellants and plaatiC3j manufacturing of 

anesthetics and pharmaceuticalsj fumigantj 
solvent; sweetener; analytical cbemistryj 
insecticide; manufacturing of of fire 
extinsuishers and electronic circuitry 

Used in the manufacturing of fimigants, 
organic chemicals, 8)'ntbetic rubber, 
refrigerant, and silicones; low temperature 
oolvent; medicire, propellants herbicide 

Hanufacturtng of fire extinguiahing agent:1, 
aeJ"osol propellants, regrigera.nts, and pesticide.::i. 

1,3-Dichlorobenzene Air deodorizer, fumigant and inoocticide 
(C6H11Cl2) 
("1,3 OCB") 

1,2/1,11-Dichloro
benzene 

(C61!4Cl2) 
( 0 1 ,2 OCB 0 } 

("1,11 l'CB") 

1,1-Dichloroethane 
(CHClzOl3) 

1 ,2-Dichloroethane 
(CH2 ClCH2Cl) 

1, 1-Dichloroethene 
(CH2C:Clz) 

Manufacturing of mcth repellant.s, 
air deodorizers, dyes, and 
phannaceuticalsj soil f\lmigant; 
pesticide, general puri:oae organic oolveiit 

u~d fcx- the production of tetraethyl 
lead and vinyl chlcx-ide; iodutitrial 
solvent5; intenoediate product in the 
production of other organic chlorim oonrp:>unda 

Constituent in paint, varnish and finish 
removes metal degreazer, and ooapa and 
scouring comi:ounds; manufacturing of 
vinyl chloride; intermediate insecticidal 
ftunigant (peactitree borer, Japanese Beetle, 
root-rot nematodes) 

Chemical intermediate in the .synthetiis of 
methylchlorofcrm and in the production of 
polyvinylidene chloride oopolyma.~s; interior 
coatings fer ship tankB, railroad cars 
and fuel storage tanks 

10-5 .0019 
10-6 .00019 
10-7 .000019 

10-5 .0019 
10-6 .00019 
10-7 .000019 

.•o 

.•o 

lo-5 .0091& 
10-6 .00091& 
10-7 .000091& 

10-5 .00033 
10-6 .000033 
10-7 .0000033 

Please read footnote 1 

Pleare read f(X)~rlOte ~ 

Please read footnote 3 

Due to the insufficiency in the 
available data a satisfactory 
criteria cannot be derived fer 
1, 1-dichloroethane 

Please read footnote 1 

Please read f(X)tnote 1 

For maximlml protection of human health from the !Xltential carcirogenic effects due to e:iq:osure to this chemical, the ambient water ooncentration should be zero. 
However, the zero level may not be attainable at the present time. Therefcre, the levels which may result in an iricremental increa.se of cancer risk over the 
lifetime and corresp.:inding concentrations are listed. It should be noted that these concentrations were established based on a conservative model which is 
conservative on the side of public health. EPA intends to establish maximum contaminant levels frx- mo:1t of these organic chemicals in the near future. 

2 ppn = parts per million 

3 BrorucdichlOrOQJelhane! bromofarm6 chloromethanel and dibromochloromethane are balomethanes and the U.S. Environmental Protection Agency has established a max.imum 
concentration level !-CL) of 10 parts per bil ion fer the total of the frur concentrations. 
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'~~ors roncentrat1~y uses and forQl!1JatJonaUnits PID} Or!l{lntc Chemical 

Tran::i-1,2-Dlchloro
ethene 

( CHClCJ-ICl) 

1,2-Dichloropropane 
(CH2ClCHClOl3) 

Cis-1,2-Dlchloro
propene 

(CHClCHClCH3} 

Solvent for fats, phenols, camphor, 
etc. j retards fennentationj rubber 
manuJ'acturlngj refrigerant; additions 
to dye and lacquer solutions; constituent 
of perfUme and thennoplastics 

Soll fumigants for the control of 
nematodo:q sol vents for oil and 
fat, and in dry cleaning and degreasing 
processeBj when heated to decom~sition; 
emits highly toxic fumes of phosgene 

Soll funigants for the control of 
nEmatodes 

Tran::i-1,2-Dichloro- Soll funigants fq- the control of 
propene nematode.s 

(Cf!ClCHClCH3) 

Ethyl Benzene 
(C61!5C2H5} 

Methylene Chloride 
(CH2Cl2) 

1,1,2,2-Tetrachloro
ethane 

(CHCl2CllCl2) 

Tetrachloroethene 
(Cl2C = CCl2) 

Solvent; constituent of asphalt and 
naphtha; manufacturing of styrene, 
acetophenone and gasoline 

Paint stripping and solvait degreasill8i 
manufacturing of aerosols, photographic 
film, eynthetic fibers, refrigerant, 
textile and leather ooa tings; phanna
ceutical, used in plastic processing, and 
in dewrudng; remove caffeire from coffee 

Solvent for chlwimted rubber and 
various organic materials; paint, 
varnish, rust remover manUfacturing; 
soil fumigant; cleansing and degreasing 
metals; photofilms, resins and waxe;:i 

Dry cleaning and metal degreading 
industries, solvent for fats, grease::i, 
waxes, rubber, gumsj removes caffeine 
from coffee, removes soot from industrial 
boilers, manufacturing paint removers 

10-5 
10-6 
10-1 

10-5 
10-6 
10-7 

10-5 
10-6 
10-7 

10-5 
10-6 
10-7 

.00033 

.000033 

.0000033 

.1183 

.087 

.087 

1.• 

.0019 

.00019 

.000019 

.0017 

.00017 

.000017 

.ooa 

.0006 

.00008 

Cmgpent;:i 

Please read footnote 1 

A valid ambient water quality criterion 
fer dichloropropane cannot be derived from 
the limited data base. Based on the resul t..s 
of a 30-day study in rats, a water concen
tration of .483 ug/ml can be calculated. 

An ambient water quality criterion of 
87 ug/l can be calculated fer dichloropropanes 
based on a six-month oral study in rats, 
however, i.oomer-specific criteria were 
not devised. 

(Same comment as C1s 1,2,-D1chloropropene) 

Please read t°ootnote 1 

Please read footnote 1 

Please read footnote 1 

For maximum protection of human health from the potential carcirogenic effect;; due to exposure to this chemical, the ambient· water concentration should be zero. 
However, the zero level may not be attainable at the present time. Therefcre, the levels which may result in an incremental increase of cancer risk over the 
lifetime and corresponding concentrations; are listed. It should be noted that these concentrations were established based Oil a conservative model which ifl 
conservative on the side of public bealtb. EPA intends to establish maximlDD contamimnt levels for most of these organic chemicals in the near future. 

2 pf.lll = parts per milltou 

3 Ilromodichloromethane, bromofQ'"lll, chloromethaoe, and dlbromochloromethane are balomethanes and the U.S. Environii::ntal Protection Agency has established a maximum 
concentration level (H:L) of 100 parts per billion for the total of the foor concentrations. 
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Organic Chemical 

Toluene 
('1;H5~) 

1, 1, 1-Trichloro
ethane 

(CH3CCl3) 

1, 1,2-Trichloro
ethane 

(CH3a:l3) 

Tr 1 chl oroethene 
(CClzCHCl) 

Trichlorofluoro
metbane 

(CCl3F) 

Vinyl Chloride 
(CH2CHC1) 

U;ies and Formula! ioni:' 

Manufacturing benzene, aacch.ar!n, 
medicine, dyes, perfumes, 'INT; comp::>nent 
of gaoolim; &>lvent for paints and 
coatings, l!lJID.S, resinsj adhesive &>lvent 
in plastic toys and model airplanes 

Used for the production of tetraethyl 
lead and virzyl chloridej industrial 
50lvent, metal degreasing; 50lvent::i for 
fat!l, greaoo::i, (.septic tank cleaners) 

Hanu!'acturiog of 1, 1-dichloroethylene; 
solvent for chlorinated rubber and 
variou::i organic materials, (i.e. 
fats, oils, resins, elc.) 

Dry cleaning operations and metal 
degreasiogj solvents for fats, 
greases, waxes; (septic tank cleaners) solvents 
for greases and waxes from cotton, wool, etc. 
to remove caffiene from coffee, solvent 
for dyeing; refrigerantj fumigantj ane!ltbet!c 

Refrigerant, on a limited basiB as 
a sol vent-degreaser 

Used in producing polyvinyl chlcr!de, 
the most widely used material in the 
manufacturing of' plastics, including PVC 
piping, electrical wire insulation, padcaging 
for food product!! and medical supplie!l 

Referenc~: Hardbook of EnyironmentaJ Qata on Organic Cbemfcals 
Karel Verschueren, 1977 

Riek ?>ncentrat~o~:i Factors Onita ppm 

10-5 
10-6 
10-7 

10-5 
10-6 

lo-7 

10-5 
10-6 
10-7 

10-5 
10-6 
10-7 

111 .3 

.01 

.006 

.0006 

.00006 

.ozr 

.0027 

.00027 

.0019 

.00019 

.000019 

.02 

.002 

.0002 

Environmental Protection Agency Ambient Water Quality Criteria Publ!cattons 

NJM:l 
112901 
Revised 12/1/83 

CogmeptB 

MaximLlll Cocitan:iioant Level (1£L) e.stab
li:lhed in the national dririk:l.rig water 
program. Aleo lcnOwn as methyl chlorofcra 
and methoJtYchlor 

Pleaoo read footnote 1 

Pleaae read footnote 1 

Ploo.se read footnote 1 

Pleaae read footnote l 

For maximum protection of human health frau the potential carcin:.genic effects due to expo!lure to this chemical, the ambient water concentration !lbould be zero. 
However, the zero level may not be attainable at the pre.sent time. Therefcre, the levels l>lhich way result in an incremental increase of cancer risk over the 
lifetime and corresp::inding concentrations are listed. It !lhould be noted that these concentrations l>lere established based on a conservative model which i!l 
conservative on the side of public health. EPA intends to establish maximun contaminant levels fer most of these organic chemicals in the rear future. 

2 pr.m = parts per million 

3 Bromo<!ichloromethane, bromofcnn, chlcromethane, and dibromoohloromethane are halomethane!l and the U.S. Enviroruaental Protection Agency ha!l e!ltablisbed a maximll!ll 
concentration level (M::L} of 100 parts per billion fer the total of the fwr concentrations. 
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'~.:._ :> _____________ ~08EWORD ______________ _ 

The Environmental Protection Agency was created because of increasing 
·public and government concern about the dangers of pollution to the health 
and welfare of the American people. Noxious air, foul water, and spoiled 

:land are tragic testimony to the deterioration of our natural environment. 
·The complexity of that environment and the interplay between its components 
'require a concentrated and integrated attack on the problem. 

, Research and development is that necessary first step in problem 
<solution, and it involves defining the problem, measuring its impact, and , 
searching far so 1 uti ans, .. The Mu_l}_i cjpal_ En_ vi ronm~nta l_J.e_s_~an;h_La_b_ar:.atar:y_ ,,,.) 

• devefops new-and lmprdved tech no 1 agy and systems far preventing, treating, ·· ! 
!and managing wastewater and solid and hazardous waste pollutant discharges 
ifram municipal and community sources, far preserving and treating public 
:drinking water supplies, and far minimizing the adverse economic, social, 
:health, and aesthetic effects of pollution. This publication is one of the 
:products of that research and is a most vital communications 1 ink betv1een the 
·researcher and the user community. 

This report described a literature search which identifies consumer 
·products, containing toxic pollutants, used in an around the home. The 
occurrence of toxic chemicals in the household wastewater is of great 
concern not only for municipal wastewater treatment plant discharges but 

·mare important 1 y far sma 11 community systems and sing 1 e dwe 11 i ng wastewater 
treatment systems which may have an impact an the ground water quality. 

-· ,.·· 

Francis T. Mayo, Director 
Municipal Environmental Research 
Laboratory 

-- __ ·_. jii_ __ _ 

-· . -



,<\BSTR6q ____ _ 

This report presents the results of a literature search into the 
occurrence of EPA's selected 129 priority pollutants in household waste
water and is the forerunner to further research projects designed to actually 
measure the concentration of toxic pollutants in domestic wastewater treat
ment and disposal systems. Although it is assumed that the largest contri
bution of toxic pollutants if from industrial discharges, the identification 
and concentration of these pollutants from strictly domestic wastewater 
sources is largely unknown. 

:- - - - - --· - =··· 2·· - - - - -- - - - - - - - - - - - - _,_-... 
The study identifies consumer product categories and general types of 

products containing the toxic compounds used in and around the home which 
may eventually e.nd up in the wastewater. 

The most frequently used products containing toxic chemicals are 
household cleaning agents and cosmetics. Solvents and heavy metals are the 
main ingredients of these products which are used on a daily basis. Deo
dorizers and disinfectants, containing naphthalene and phenol and chloro
phenols, are also high on the frequency list. Pesticides, laundry products, 
paint products, polishes, and preservatives are wasted infrequently but are 
commonly wasted in large volumes. Thus, the fate of low level frequent 
discharges and high level infrequent discharges of toxic chemicals must be 
addressed in further research work with individual wastewater treatment systems 
or sma 11 communHy systems. 

This report covers a period from January 1979 to January 1980 and work 
was completed as of March 1980. 

---- .. ____ ... -·---··-·-·-----·-------------
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SECTION l 

INTRODUCTION 

Most Americans are priveleged to enjoy an abundant supply of water 
which is used for a variety of functions in and around the home. The amount 
of water used depends on the source of supply, the means of wastewater 
disposal, and most importantly, the family habits. An average value for the 
volume of water used per person each day is about 1601 (42 gallons). This 
value includes such events as toilet flushing, bathing, laundering, washing 
dishes, running the garbage disposal, and general cleaning. Nearly all of 
these events i nvo 1 ve the use of chemic a 1 s '•hi ch are present in products and 
disinfectants, soaps, etc. Using these products eventually produces a 
chemically complex wastewater. Americans use a multiplicity of products for 
personal hygiene and household maintenance··Which contain organic and -inorganic 
chemicals specifically tailored to do a certain job. After the products are 
used they become part of the daily waste flow and are forgotten. The final 
product, the chemically complex wastewater, is to be returned to the 
environment from where it came to ultimately be recycled. The ultimate goal 
for disposal is to.produce a wastewater that has been adequately treated to 
remove harmful chemicals and micro-organisms which might risk human health or 
damage the environment. Traditional parameters such as BOD, COO, dissolved 
oxygen, TKN, phosphorus, total and fecal coliform are gross measurements for 
evidence of pollution. Although these parameters are rarely monitored in 
wastewater from individual homes, well-designed, and well maintained on-site 
treatm.~nt systems are capable of greatly reducing most of these values to low 
levels: The use of diverse household products, however, raises the question 
of toxic pollutants discharged to the waste system and the capability of 
removal by various on-site treatment systems. Chapter 3 of the "Innovative 
and Alternative Technology Assessment Manual" discusses possible alternatives 
for the removal of toxic compounds but does not report on the level of 
concentration expected to be found in household waste. The complex 
wastewater from a household contains very low levels of organic and inorganic 
compounds at the ppb concentration level which are not detected by the gross 
measurements of pollution and some may not be removed by conventional processes. 
The EPA has an extensive on-going program to identify toxic compounds in the 
effluent of POTWs. Under the Consent Decree (1) EPA was to develop regulations 
on 65 classes and specific compounds which must be considered with respect to 
sewage treatment plant discharge. EPA was required to publish a list of toxic 
pollutants concerning "the toxicity, persistence, degradability, the usual or 
potential presence of the affectved organisms and the nature and extent of 
the effect of the taxi c po 11 utant on such organisms". The actual 1 i st of 129 
toxic compounds (appearing in Appendix) was developed as a result of finding 
analytical standards to be used as reference compounds in the analysis of 
water, wastewater, and sludge for toxic substances. 



The first step of producing a list of priority pollutants is completed. The 
next step of defining the "tax ic i ty" of these compounds is underway by a 
special task force set-up within EPA. The fate of the toxic compounds 
through the various treatment systems has only been touched upon at this 
date, and research efforts are beginning to question the degradability, 
chemical conversion, and other ways the compound can be transported or 
degraded out of the system (2), -(3),·-(4). -·The Office-·af Pesticides-and.Toxic 
Substances has a group responsible for locating the sources of these compounds 
that are found in the wastewater and they are to eventually recommend procedures 
for controlling the chemical at the source (5). 

Although it is assumed that industrial discharges are the major contri
butors of toxic compounds in municipal wastewater, the household wastewater 
discharge can not be ignored. Many of the consumer products used daily contain 
some of the toxic compounds on the EPA priority pollutant list. If a homeowner 
is having a chronic problem with his septic tank, he may begin using a cleaning 
product regularly which contains several solvents on the priority pollutants 
list. These low level toxic concentrations from domestic discharges are 
likely·to go unnoticed if industrial· and domestic wastes are combined into· 
one central collection system. From this standpoint the household with an 
on-site waste treatment system which discharges the wastewater into a stream 
or subsurface into the groundwater may be an important source of pollution 
and a possible risk to public health. The possibility of a health risk, 
however, depends on a number of factors including: density of septic tank 
systems, distribution of wastewater, ground water level and flow, etc. There 
are a number of approaches to health risk assessment by various environmental 
contaminants but the important first step in all of these approaches is to 
determine the level or concentration of the contaminant present in the source. 
Subsequently the environmental pathway or distribution and the dose-response 
will then determine the degree of potential hazard. Since many rural homes 
have fheir own water supply and on-site waste disposal system, contamination 
of the groundwater with unsafe levels of toxic chemicals is a condition that 
must be avoided. If a community has a densely populated area with on-site 
disposal systems, so called "short circuiting" of the soil disposal system 
could result in ground water contamination or well water contamination (6). 

There are many household products used on a continuous basis which con
tain some of the toxic compounds listed in EPA's list of priority pollutants. 
This paper identifies specific products and compounds contributing to the 
total wastewater flow from a home. 
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SECTION 2 

CONCLUSIONS 
---···-----· --·-···--·---·-- ---· ... -- ... ----------- ··-·--·---·-

This research has attempted to predict the types of products used by the 
typical American household that contain the toxic compounds listed in the EPA 
Priority Pollutants List. The ultimate goal, scientifically, is to identify 
the compounds actually present in the raw wastewater, detect the concentration, 
determine effect of the anaerobic septic tank or aerobic treatment unit, 
determine the effect of soil absorption, and finally determine the quality of 
ground water or surface water. The overlying research to determine the health 
and ecological effects of these compounds is being done by several researchers, 
both government and non-government. At the present time the toxic compounds 
listed in Table 5 represent the most frequently occurring compounds of the 
products used and wasted into domestic wastewater of smal l,.community or - ·
individual wastewater treatment systems. ·Obviously, not all of these com
pounds will be found in household wastewater since a number of factors come 
into play such as changes in product usage within individual homes and even 

·entire communities, and sampling techniques which may miss low concentration 
peak flows of certain chemicals wasted only periodically. The overall concern 
is actually focused on the treated wastewater re-entering the environment. 
Although instances of solvents such as trichloroethylene in ground water 
are cropping up in several areas of this nation, it is not certain that the 
contamination results from disposal of domestic waste through such processes 
as the septic tank- soil absorption system. Further research into the 
exist..ence of toxic compounds in domestic 1vastewater and the travel of these 
compounds through the soil layers to the ground water is being performed. 
through a research grant by the University of Washington and at the RSKERL 
(a co·operative Agreement) with the Ground Water Research Center. 

"A 11 avai 1 ab le 1 i terature was searched in an attempt to obtain amounts 
of chemicals (the most abundantly used) produced for use in consumer products. 
The production of these chemicals for industrial use is so high that it was 
impossible to predict the amount actually used or occurring in consumer pro
ducts. Only a careful consumer product survey could adequately determine the 
amount of the chemicals used in the home. 
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SECTION 3 

·---.=SE/l..RCH ~QR_CHEM!CAL SOURCES L.UERATIJRE _____ _ 

Identifying Toxic Compounds 

Since contamination of the household wastewater with toxic compounds 
was the major problem to be addressed in this study, a search of the 
literature was expected to provide detailed information on the production 
and use of each toxic compound. 

Information on each of the 129 toxic compounds v1as needed to begin a 
search for household products which use various toxic chemicals for a 
specific job or. are. present .. as .. imp.urH i es _in .. c.hem.ica 1 s_of. par:t if.U tar _pro-.·- . ,. 
ducts. ·The Chemline database was used to obtain Chemical Abstract Registry 
Numbers, other chemical names, synonyms, and trade names for each of the 129 
compounds. Appendix A is a publication of the Chemline database output 
used for further investigation of the 129.toxic compounds. Databases such 
as Texline and Medline do not contain information pertaining to chemical 
production and uses in consumer products. Therefore, other chemical sources 
were persued based on Chemline information of chemical names, synonyms, and 
trade names. 

Most of the information presented in this paper was extracted from 
three sources of chemical reference literature: Kirk-Othmer Encyclopedia of 
Chemi~al Technology (8); Handbook of Environmental Data on Organic Chemicals 
(9); and Clinical Toxicology of Commercial Products (10). The Kirk-Othmer 
Encyclopedia was a good reference for identifying the major uses of the 
toxic compounds, although the number of compounds found was limited. The 
handbook of Envfronmental Data on Organic Chemicals had limited information 
on uses of most of the compounds. Of these three references, the Clinical 
Toxicology of Commercial Products Manual was the most informative for 
identifying commerical products. The basic purpose of this manual is to 
recommend products. In order to recommend specific medical treatment, the 
manual is set up in stepwise fashion to direct a physician or hospital 
personnel to the specific toxic compound responsible for acute poisoning or 
long-term exposure to dangerous chemicals. The Commercial products manual 
contains an ingredients index which has several categories of consumer 
products. Specific "brand name" products were given in the products section 
but were not arranged in easily accessible product categories. 
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SECTION 4 

·-----·--- CONSUMER PRODUCTS AND. GENERAL-CATEGORIES 

Categorizing 

Categories consumer products commonly used in the household was 
accomplished by the use of a Canadian report on toxic metals (11) in waste
water. This report supplied a comprehensive list of consumer products used 
in and around the home. For the purpose of this paper this list was 
actually broekn down into several categories which could be used to locate 
products ending up in wastewater. Some categories of consumer products were 
judged as not part of the home wastewater flow. The list of general cate
gories and associated products appearing in Table 1 were extracted from the 
Ontario report with a few exceptions such as ·automotive· prbductf,"caulking- ··"'. 
compounds, fuels, inks, etc. Some of the categories have been combined into 
fewer major groups. For instance, bleaches and dyes are combined into 
laundry products. There were 13 major categories identified as sources for 
domestic wastewater. Each major category.has several types of products 
listed as contributors to a wastewater stream. The major categories are: 

1) cleaners 
2) cosmetics 
3) deodorizers 
4) disinfectants 
9) house and garden pesticides 
6) laundry products 
7) ointments 
8) paint and paint products 
9) photographic products 

10) polish 
11) preservatives 
12) soaps 
13) medicines 

Once the consumer products were identified as shown in Table l, the 
ingredients index of the commercial products manual was consulted to find 
specific types of compounds present. In an attempt to categorize the 
consumer products in a more detailed fashion, the household wastewater 
stream was broken into eight separate events. These are: toilet flush; 
garbage disposal; kitchen sink; automatic dishwashing; laundry '•aste; bath 
and shower; utility sink waste; and bathroom sink. Each household event was 
characterized by-the types of consumer products placed into the wastewater. 
A summary was then prepared itemizing specific compounds likely to be found 
in particular events. 
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In Table l each of the major categories have been divided into basic 
products and even more detailed specific products. Although all 13 
categories have been listed as typical consumer products, only a few are 

~ .c: _actually used on a routine or daily basis around the house. 

Cleaners 
This category of household products is used daily or as a minimum 

several times per week. Products normally used on a daily basis include: 
denture cleaner, dishwashing detergents, diaper cleaners, disinfectants, 
and porcelain cleaners. The products used less frequently are: metal 
cleaners, toilet bowl cleaner, drain pipe cleaner, general cleaner, paint 
c 1 eaner-remover, rug and upholstery cleaner, sewer, cesspool, septic tank 
cleaner and stove and oven cleaner. 

Cosmetics 
The category including all types of cosmetics and personal products is 

the highest daily contributor of consumer products to the disposal system. 
Facial. make::-up .. and rel ated .. producfs are cfi sp6sea aai ly. -Several ·products- ~ 
used in bath and shower including soap, shampoo, antiperspirant, and cologne, 
are used daily. Although these cosmetics are used daily, the concentration 
entering the wastewater is very low •. Hair preparations such as hair dyes, 
tints, sets, .and permanents are not used daily but represent a high concen
tration when used. 

Deodorizers 
Deodorizing products are used frequently in the home, but in most 

cases they do not become part of the wastewater flow. Aerosols or air
borne deodorants do not enter the wastewater. Bathroom deodorants can enter 
the waste strean' with every toilet flush, since some deodorant-disinfectant 
products are constantly dispensed in the tank or are hung inside the toilet 
rim. 

Disinfectartts 
Household disinfectant products are likely to be used frequently or even 

daily. Many of the disinfectants are sprayed in the bathroom into or around 
the tub, sink, or toilet. The disinfectant becomes part of the wastewater 
flow only when the unit is used or rinsed out. 

House and Garden Pesticides 
Pesticides may enter the wastewater by indirect transport or directly. 

Fruits and vegetables commonly have pesticides sprayed on them to avoid 
damage by insects. The pesticide becomes part of the waste stream as these 
foods are washed in the kitchen sink or ground up in the garbage disposal. 
Pesticides are also commonly placed around or in basement drains or utility 
sinks to kill various insects and mice. Occasionally the pesticide used near 
sinks and drains is washed into the wastewater disposal system. Indirectly 
pesticides and insecticides are washed from clothes and become part of the 
laundry waste. The concentration level of pesticides or insecticides is 
undoubtedly very low in this case and possibly not detectable with present-· 
~analytical methods. ----··· --......... ·---·---- ----------,.·-· 
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laundry Waste 
Laundry products are used frequently but not daily. Several studies 

(13), (14) and (15), have characterized the volume of waste from clothes 
-- washing. Daily variations of clothes washing flaws are significantly higher 

· ·-· on Monday but throughout the week remain nearly constant. (-40 /cap/day) . 
. c· Toxic compounds.present in the laundry products will obviously be at the __ 

-highest level on washday but may exhibit a rather constant concentration 
·'throughout-the week.-· ----·---·- --·----- ... - ... -------------------

Medical Ointments 
These products are not used daily but do have rather frequent use. 

Foot powders and skin creams wi 11 probably occur in the wastewater seasonally 
as outdoor activity increases or decreases, depending on the local climate. 

Paint Products 
Paint and other painting products may only be wasted into the disposal 

system three or four times per year from a single home. However, the volume 
of paint products discharged is likely to be quite high compared to other 
products wasted on a daily basis. As much as 2-3 liters of paint, paint 
remover ,-th; nifer ;-or· brush .. c 1 eaner-maj-be- poured dciwn-th-e Clf a in -; n One - ·7""' 

day's painting session. There are several types of paint normally used 
around the house. Antialgal and anticorrosion paints are used outside 
the house or in damp areas. 

Photogr~ph;'~· Products 
Printing pictures is a rather popular hobby for many Americans. Most 

hobbyists do not recycle chemicals but usually pour spent solutions into 
the wastewater. The frequency of wastage is sporatic but large volumes are 
placed in the disposal system. 

Polish 
fhe polish category contains a broad spectrum of products. Shoe polish, 

furniture polish, floor wax, and various metal polishes are disposed in the 
wastewater system at least once per week. 

Preservatives 
Chemicals used as preservatives are not likely to enter the wastew4ter 

system regularly. Brush, canvas, floor, wood and waterproofing chemicals 
are wasted in large volumes and highly concentrated when disposal does 
occur. Preservatives for food and shampoo (used daily) will enter the dis
posal system in very low concentration. 

Soap . 
Tlii'S product is used frequently each day and may represent a fairly 

high concentration of toxic compounds depending on the type of soap used. 
Disinfectant soaps and acne soaps contain chemicals on the toxic list. 
Normal face, hand, and body soaps contain toxic compounds which are in the 
perfume. 
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Medicine 
rt .s very difficult to predict the frequency of disposal for this 

category of products. Medicines used externally are washed off and 
directly enter the wastewater. Medicines taken internally may be altered 
or .accumulated by the body. Some will not be altered and will be discharged -
in urine or feces. _ ... _. _____ ... _ .. ··---·-··--------·-----.. ----·--·-------

:- - ·-- -- - ·-- ·-· -- .- -· - - ~- -·- -- - - - - - - ·- - -- · ..... 
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SECTION 5 

DISCUSSION OF TOXIC COMPOUNDS IN PRODUCTS 
-· ···---··· --- ··--~··· -------- ···------···-----

Solvents and Heavy Metals 

A comprehensive list of the 129 priority pollutants and typical 
products containing them are given in Table 2. 

The most frequent contribution of toxic compounds to the household 
wastewater occurs with the use of cleaning products and cosmetics. Toxic 
compounds in cleaning products are present in higher concentration than 
are found in cosmetics, but are not used as frequently. The major toxic 
compounds found in household cleaners are solvents. Products used often, 
but not daily, are: toilet bowl cleaners, drain pipe cleaners, septic 
tank cleaners, bath, sink, tile cleaners, .stove and oven cleaners,_.and pet.. _ 
cleaners (containing pesticides). Most of these products contain solvents 
such as benzene, toluene, dichlorobenzene, trichloroethane, phthalates, 
dichloropropanes, dichloroprophylene, isophorone, trichloroethylene, carbon 
tetrachloride. Some cleaners; tile, tub and toilet products, contain 
disinfectants such as phenol and chlorophenols which are used daily. 
Other cleaning products, rug and upholstery cleaners, paint brush cleaners 
and paint thinners, are used only a few times per year. However, the 
volume of these cleaners· placed in the wastewater in a single day may be as 
much as 2 to 3 liters of any of the following solvents: benzene, dichloro
ethane, chlorethylether, dichlorobenzene, dichloroethylene, isophorone. 
In addition to the ·solvents contained in paint cleaning products, the waste 
fluid' contains the paint pigments of heavy metals such as: antimony, cadmium, 
chromium, copper, lead, mercury, nickel, and zinc. 

Cosmetics' used daily contain many of the toxic compounds in the 129 
list. The cosmetics category contains a variety of personal products most 
of which are used on a daily basis. Toxic compounds contained in make-up 
largely consist of heavy metals (pigments), perfumes (containing aromatics) 
and antibacterial agents (phenol and chlorophenols). Other cosmetics used on 
a daily basis include shampoo, soap, shaving creams and lotions, perfumes 
and colognes, antip•'rspirants, and douches. Toxic compounds present in 
these products are as follows: Shampoo - antiseborrheic compounds and per
fumes (benzene, dimethphenol, fluoranthene, naphthalene, PAH's, toluene, 
selentium); Hairdyes - nitrobenzene, Sb, Ed, Cr, Cu, Pb, Ni, Zn; Soap 
perfumes (containing aromatics), medicated soaps (coal tar - PAH's); shaving 
creams, lotions, colognes - antiseptics (chlorophenol, dichlorobenzene, 
phenol), perfumes (phenols, aromatics); perfumes and colognes (containing 
essential oils); antiperspirants - antibacterial agents (dichlorophenol, Zn), 
perfumes (essential oils), solvents (benezene); propellants (trichlorofluoro
methane, dichlorodifluoromethane); douches - antiseptics (phenol), perfumes 
(essential oils); diaper cleaners - dichlorobenzene, phenol. 
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Products Containing Undefined Ingredients 

Many consumer products 1 ist ingredients which are not clearly defined as 
specific compounds. A definition of some of these generally defined ingredi
ents is necessary ta understand the chemical components of some products. As 
an example, dandruff shampoo and eczema-psoriasis medication list coal tar, 
coal tar distillates, or coal tar derivates as active ingredients. The basic 
components of coal tar and derivatives are: benzene, toluene, xylene, 
phenols, cresols, naphthalene, anthracene and other palyaromatic hydrocarbons. 
The concentration of each chemical component is not known. Some medicinal 
ointments also list coal tar products as active ingredients. A major 
component of perfumes and scenting fragrances is "essential oils". This 
component cant a ins sever a 1 aromatic hydrocarbons, pheno 1 s and n i trobenzene 
adding various aromas ta the products. Many cleaning agents contain 
"petroleum distillates" which are a blend of several aliphatic hydrocarbons 
and some aromatic compounds of various molecular weights. Petroleum distillates 
contain a mixture of benzene, toluene and other components found in gasoline. 
Petroleum naphtha and petroleum solvents have similar components but are 
more. specific with respect .to .higher or Jower molecular _weight fractions. 
Mineral oils are mostly saturated hydrocarbons with a very low concentration 
of phenols. Mineral spirits contain aliphatic hydrocarbons similar to 
kerosene and a fraction of benezene, toluene, and xylene. Pine oil, which 
is a conillon ingredient for household disinfectants, contains terpenes 
(turpentine derivatives - not in th~ 129 toxics list), cyclic hydrocarbons, 
and phenols. The Consent Decree tlJ ·lists 12 additional classes of compounds 
not formally part of the 129 list. These classes and compounds are: acetone, 
n-alkanes (C10-C3Q), Biphenyl, Chlorine, diakyl ethers, dibenzofuran, 
diphenylether, metnylethyl ketone, nitrites, secondary amines, styrene, and 
terpenes. 

Toxic'Chemicals in Preservatives 

Preservatives are a component of many consumer products which are used 
frequently or even daily. The most frequently encountered products con
taining preservatives are: shampoo, canvas and textile waterproofing 
compounds, wood, clothing, floors, cosmetics and food. Shampoo is a product 
used daily which contains parachlorametacresol. Canvas and textile water
proofing compounds contain: chlorethyl vinyl ether, dichlorobenzene, 
pentach 1oropheno1 , ·chromium, copper and mercury. Wood preservatives are 
mainly composed of: hexachorabenzene, parachlorometacresol, dichlorophenol, 
pentachlorophenol, arsenic, chromium, copper, and zinc. Clothing preser
vatives are usually insect repellents: naphthalene, phthalates, BHC, 
toxaphene. Cosmetics contain preservatives not included in the 129 list. 
Food contains preservatives not included in the 129 list except for traces 
of chloroform and acrolein. 

Pesticides, Herbicides, and Insecticides 

Pesticides can enter household wastewater from washing fruits and 

10 



vegetabies in the kitchen sink or placing fruit and vegetable scraps in the 
garbage disposal. Insecticides and pesticides are often placed in utility 
sin:<s or near basement floor drains which are 1 ikely to be 1vashed into the 
wastewater period.ically. Indirectly, insecticides, pesticides, and herbi
cides are washed out of clothes and can become part of the 1 aundry 'Haste. 
The concentration of the pesticide in this case will probably be too low 
to measure. -·--··--- ·-·-· ··· · -··------ ·--·--·- ··· - -·- ·-· ·· 

Impurities and By-Products 

Although Table 2 lists each priority pollutant by products and uses, 
the toxic compound may not be a specific commercial product additive. Many 
of these industrial chemicals are used in the manufacture of other more useful 
compounds or the compound is used strictly for industrial application. The 
chemicals listed in Table 2 which have no product (N.P.) listed are those 
which are not relevant ta the household waste in terms of traceable sources. 
However, any of these toxic compounds may be part of the household waste 
stream as by-products of other chemicals and products used. Chemicals used 
for manufacturing rubber and plastics may leach out of an item.in.very.law 
concentration especially if the item is in contact '11ith flowing water. 

Distribution of Toxic Compounds Throughout the Home 

Table 3 is a tabulation of consumer products, wastewater event, and 
the toxic compounds expected from each event. The total wastewater flow is 
shown as eight events: toilet flush, garbage disposal, kitchen sink, 
automatic dishwasher, laundry waste, bath/shower waste, utility sink waste, 
and bathroom sink waste. Because of the enormous diversity of consumer 
products not all of the toxic compounds listed in each waste will be present 
in a single family house. The toxic compounds listed are probably candidates 
far part i cu 1 ar events- based an genera 1 farmu 1 at i ans of generic products. 
From this inference, Table 4 was tabulated ta summarize these toxic compounds 
occurring mast often in a part i cu 1 ar event. Each compound 1 _i sted under a 
specific event occurred as an ingredient in more than one type of product. 
Compounds common to all the wastewater unit events are: benzene, toluene, 
phenol, trichloroethane, naphthalene, and nearly all inorganics. Toxic 
compounds listed under kitchen sink waste, utility sink waste, and toilet 
waste are likely to be of .higher concentration than the compounds in the 
other event categories since the usual wastewater flow is lower and the 
products are disposed of more frequently (13). A home having some difficulty 
with the septic tank system or sewer pipe clogging is 1 ikely to have a high 
concentration of benzene, trichloroethane, or trichloroethylene since drain 
and pipe cleaners have these ingredients, along with a highly caustic in
organic such as sodium hydroxide, ta help solublize grease and reduce 
microbial slimes. 
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TABLE 1 

GENERAL CATEGORIES FOR HOUSEHOLD PRODUCTS 

1 . Cleaners m. rouge - cake, cream, liquid, 
paste 

a. abrasive cleaner n. shampoo 
· --·b·.-meta 1-cl eaner· -·-------·-·----6-:-Shaving-prepa rations-----

c. toilet bowl cleaner p. lipstick 
d. denture cleaner 
e. dishwashing detergents -

f. 
g. 
h. 

solid and liquid 
diaper cleaners 
disinfectant cleaners 
drain pipe cleaner 
general cleaner 
caint cleaner-remover 
porcelain cleaner 

i . 
j. 
k. 
1. rug and upholstery cleaner 

., -m;- ·sewer;· ·cesspool, septic- -
tank cleaner 

n. stove and oven cleaner 

2. Cosme ti cs· '' 

a. powders - dusting 
b. barrier creams (protective) 
c. face creams 
d. skin lotion 
e. dentifrices - liquid, paste, 

powder 
f. deodorants, and antiperspi

rants - creams, stick, 
roll-on, spray, gel 

g. eye make-up - pencil, cream, 
shadol'I, 1 i ner, mascara 

h. face make-up, powders, wax, 
creams 

i. hair preparations - dyes, 
tints, lacqu.ers and sets, 
permanents, straighteners, 
cream· removers 

j. mouthwash 
k. nail cosmetics - cuticle 

softener, bleach, whites, 
polish remover, polish 

1. perfumes and colognes 
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3. Deodorizers 

a. bathroom deodorant 
b. cleanser type 
c. spray type 

4. Dis i ntectants 

a. a 1ka1 is 
b. halogens 
c. phenols 
d. pine oil 
e. ammonium compounds 

5. House and Garden Pesticides 

a. ants 
b. roaches 
c. termites 
d. mouse 
e. garden 
f. grass and week killer 
g. moth spray 
h. fruit trees and bushes 
i. fruits 

6. Laundry Products 

a. bluing 
b. starch 
c. detergents 
d. bleach 

(continued) 



TABLE 1 (COiH!NUED) 

7. Medical Ointments 

a. skin creams 
b. foot powders and creams 

----·---.. 

8. Paint 

a. antialgae paint 
b. anticorrosion 
c. 1 acquers 
d. removers 
e. brush cleaner 

9. Photograohic Products 

.- ·- - - -- -· - ~··. - - - - -- - -- - - - - - - - - - - ;;~ 

10. Polish 

a. general purpose 
b. metal pol.ish 
c. wax 
d. shoe polish 

11. Preservatives 

a.. brush 
b. canvas 
c. floor 
d. >iood 
e. waterprqofing 
f. shampoo 

12. Soaps 

a. hand, face, body 

13. :·ledicine 
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TABLE 2 

PRODUCTS AHO USES OF PRIORITY POLLUTAlffS 

USES PRODUCTS 

::-1. Acenaphthene 
~~~'.:"':::=-==--------~------

manufacture of insecticides, 
fungicides, dyes, plastics 

2. Acrolein 

intermediate for chemical 
manufacturing, food products 

3. Acrylonitrile 

chemical manufacturing 

N.P.* 

fungicides, trace concentrates 
in modified starch 

N.P. 
.... :- - - - - -· - .,,~. - - - - -- - - - - - - - - - - - -- .--,,., 

4. Benzene 

organic chemicals, solvents 

5. Benzi dine 

manufacture of chemicals 
manufacture of rubber 
manufacture of dyes 

6. Carbon Tetrachloride 

manufacture of chlorinated 
hydrocarbons, solvents, dry 
cleaning 

7. Chlorobenzene 

manufacture of chemicals, 
solvents 

8. 1,2,4-Trichlorobenzene 

manufacture of chemicals, 
solvents, heat transfer 
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fabric adhesives, antiperspirants, 
deodorants, detergents, oven cleaners, 
paint brush cleaner, dandruff 
remover and shampoo, tar remover, 
eczema and psoriasis remedies, 
-so 1 vents and thinners 

N.P. 

household liquid degreaser, garden 
pesticides 

household liquid degreaser 

heat transfer lubricant 

(continued) 
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TABLE 2 ( c6Ni"_!NUEb j 
USES ---

9. Hex~chlorobenzene 

fungicide, preservatives 
manufacture of aromatic 
fluorocarbons 

-----·-·-
10. l,2-0ichloroethane 

solvents 

11. 1,1,1-Trichloroethane 

solvents, manufacture Of 
pesticides 

,;. ·----
12. Hexachloroethane 

insecticides 

13. 1 , 1 Di chloroethane 

solvent 

14. 1,1,2-Trichloroethane 

15. 1 ,1 ,2,2-Tetrachloroethane 

solvent, fumigant 

16. Chloroethane 

solvent 

17. Bis (chloromethyl) Ether 

maf\Ufacture of pesticides 
i ndus tri a 1 

15 

PRODUCTS 

fungicide· for wood preserving 

rug and upholstery cleaners, tar 
removers, wax removers 

drain and pipe cleaners, oven 
cleaners, shoe polish, household 
degreasers, deodorizers, leather 
dyes, photographic supplies 

--·---------- -~· 

moth repe 11 ant 

degreasers 

waxes, cleaning compounds, drain and 
pipe cleaner, shoe polish, 
deodorizer, dyes, photographic 
products 

garden sprays 

waxes, cleaners 

N.P. 

(continued) 



TABEL 2 (CONTINUED) 
USES 

18. Bis (2-chloroethyl) Ether 

solvents 

19. 2-Chloroethyl Vinyl Ether 

PRODUCTS 

dry cleaning chemicals, paints, 
thinners, varnish, paint removers, 
callus removers 
---------------·-----· 

manufacture of textile coatings waterproofing compounds 

20. 2-Chloronaohtalene 

engine oil additive 

21. 2,4,6-Trichlorophenol 

insecticide, disinfectants 

22. P-Chloro-1'1-Cresol 

germicides, preservatives 

23. Chloroform 

~olvent, medical, food 
processing, preservatives 

24. 2-Chlorophenol 

fungicide, bactericide~ 
antiseptics, disinfectants 

25. 1,2-0ichlorobenzene 

solvent, polish, pesticides, 
herbicides, preservatives, 
disinfectants 

N.P. 

book binding glue, paste, detergents, 
--household disinfectants, toilet-bovil 

cleaners, acne creams, housepaint, 
1 aundry starc:1, swir.rni ng poo 1 
disinfectant 

glue preservative, paint preservative, 
wood preservative, shampoo 

liniments, solvent for sweetener 
manufacturing, household liquid 
degreaser, cough medicine 

detergents, household cleaners, 
disinfectants, toilet bowl cleaners, 
house paint, swirrrning pool water 
treatment, acne creams 

waxes, shoe polish, canvas preser
vative, toilet bowl cleaner, 
cleansing lotions, deodorizer, 
diaper cleaners, leather dyes, 
upholstery cleaner, metal polish 

(continued) 
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TABLE 2 ( CONJ!NUEO) 
USES 

26. 1,3-Dichlorobenzene 

solvent, insecticides, 
disinfectants, preservatives 

27. 1 , 4-Di c:1 l orobenzene 

insecticides, solvents 
cleaners, dyes, disinfectants 

28. 3,3-Dichlorobenzidine 

PRODUCTS 

waxes, shoe polish, canvas preser
vative, deodorizer, upholstery and 
rug cleaner, household disinfectants 

fruit spray (apples, peaches, 
vegetables, grapes, berries, citrus, 
mushrooms, nuts) household cleaners, 
bathroom deodorants, toilet bowl 
c 1 eaner, spray househo 1 d deodorants, 
diaper cleaner, fabric dyes, 
upholstery and rug cleaner 

·'.--·--------«···- ·---- -------- -------- -;; .. 
manufacture of dyes 

29. 1 , 1-Di cl11 oroethyl ene 

plastidzer 

30. 1,2-Dichloroethylene 

solvent, cleaners 

31. 2,4-Dichlorophenol 

gennacides, insecticides, 
preservatives, cosmetic 

32. 1 ,2-0ichloropropane 

solvent, cleaners 

33. 1 ,3-Dichlorooropylene 

manufacture of fumigants, 
solvent cleaners 

18 

N.P. 

N.P. 

contact cement, perfumes, make-up 
(perfume), upholstery and rug 
cleaner 

wood preservatives, moth repellant, 
insect repellant, household cleaners, 
deodorants, antiperspirants 

tar removers, wax, degreaser, 
scouring compounds 

SCOUri ng compound, \VaX, tar remover 

(continued) 



--
-~IABEL 2 (CONTINUED) 

USES PRODUCTS 

·:34. ---2,4-uimethyohenol-(2;4-xylenol) ---------------

solvent, manufacture of pesti
cides, manufacture of surfac
tants, coal tar ingredient, 
manufacture of plastics 

35. 2,4-Dinitrotoluene 

manufacture of TIIT 

asphalt products, antiseborrheic 
preparation, detergents, shampoo 
eczema and psoriasis remedies, 
plasticizer, athlete's foot remedies 

N.P. 

~:-- - - ·- -- ~-· - -· .:..··· - - - ·- -:-- - - - - - - - - - - - - .•• ;Jo< 

manufacture of TNT 

· 37. 1 ,2-Di phenyl Hydrazine 

manufacture of chemic a 1 s 

. 38. Ethllbenzene 

solvent, manufacture of 
plastic ., 

39. Fl uoranthene 

coal tar ingredient 

40. 4-Chlorophenyl Phenyl Ether 

electric components 

41. 4-Bromoohenyl Phenyl Ether 

electric components 

42. Bis (2-Chloroisopropyl) Ether 

solvent, manufacture of dyes, 
manufacture of textiles 

N.P. 

N.P. 

N.P. 

antibiotic creams, antiseborrheic 
preparations, athletes foot remedies, 
dandruff shampoo, eczema and 
psoriasis remedies 

dielectric fluid 

iLP. 

Y1ax, paint remover, degreaser 

. _(cont i n_ued) . 
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TABLE 2 (CONTINUED) 
~ 

43. Bis (2-Chloroethoxy) Methane 

manufacture of adhesives, 
sea 1 ants 

· ·44. ·-Methylene Chloride··---------

solvents. manufacture of 
plastics; cleaners 

45. Methyl Chloride · 

PRODUCTS 

iLP. 

·---------------. ---· 
oven cleaners, tar removers, wax, 
degreaser, spray deodorants 

manufacture of che1Jic;ii:;, N.P. 
manufacture of herbiciu~s, 
low temperature solvents 

46. r1etlwl Bromide. 
_:. - - ·- - -.· - ·,·' ---- -.----- -- ------- ,: .... 

manufacture croo ·c.;:iigant 
(aaricultural) 

47. Bromoform 
:·:'' 

solvent, manufacture of 
pharmaceuticals 

48. · Di chl orobror.:omethane 

.fire extinguisi1er fluid, 
'solvent, chlorination of 
drinking water 

49. Trichlorofluoromethane 

propellant for aerosols 

50. Dichlorodifluorometnane 

propellant for aeroso1. 

51. Chl orodibromerr!,~~e 

propellant for aerosols 

20 

:LP. 

\'·!U..Xes , greases, o i 1 s 

drinking water, waxes, greases, etc. 

perfumes, deodorants 

perfumes, deodorants 

perfumes, deodorants, fire 
extinguishers 

(continued) 



_TABLE 2 (CONTINUED) 
· USES 

52. Hexachl orobutadi ene 

solvent, by-product of 
trichloroethylene 

: __ manufacturing··--·-----

53. Hexach 1 orocycl ooentad i ene 

manufacture of pesticides 

S4. Isopliorone 

solvent, manufacturing of 
pesticides 

SS. Naohthalene 

PRODUCTS 

low concentration in general 
purpose solvents 

N.P. 

household degreasers, tar remover, 
wax remover, paint remover, thinner 

.. , - manufacture peit;~i.des ,-- - - -:-- antiseborrheic preparation, bathroom'~ 
insecticides, coal tar deodorants, pet cleaners, detergents, 
ingredient upholstery and rug cleaners, shampoo, 

ec.zerna and psoriasis remedies, moth 
, . · ·· repe 11 ant 

S6. Nitrobenzene 

manufacture of dyes, solvent 

57. ·'tH tropheno 1 

manufacture of dyes, 
manufacture of chemicals 

SB. 4-Nitrophenol 

manufacture of pesticides 

59. 2,4-Dinitrophenol 

manufacture pesticides, 
manufacture fungicides, 
preservatives 

60. 4,6-0initro-O-Cresol 

pesticide 

21 

textiles, dyes, shoe polish, hair 
dye, degreaser 

iLP. 

iLP. 

photogra.phi c products 

tree sprays 

(continued) 



. ··.:: 

·TABLE 2 (CONTINUED) . 
-~ . ~ 

61. N-rlitrosodimethyl amine 

manufacture of dyes 

.::-62. N-ili trosod i ohenyl amine 

manufacture of rubber 

63. rl-Ni trosod i -i·l-Prooyl amine 

manufacture of organic 
chemistry 

64. Pentachlorophenol 

rreservative 

PRODUCTS 

N.P. 

·-------· 
rubber products 

N.P. 

wood preservative, canvas 
preservative 

. . ·--- - -- ·-·•. - - - - . - ·- - - - - - - - - - - - ·~ 

65. Phenol 

disinfectants, antiseptics, 
medical ?in,tments, perfumes 

~.1. , ,;) 

66. Bis (2-Ethylhexyl)·Phthalate 

general purpose glue, fabric adhe
s·ives, antibiotic creams, flavor 
oils, athlete's foot remedies, baby 
preparations, bed bug pesticides, 
laundry products, callus and corn 
removers, pet cleaners, drain and 
pipe cleaners, paint brush cleaner 
douches, eczema and psoriasis 
remedies, hemmorrhoidal preparations, 
house paint, liniments, shaving 
creams and lotions, pine oil, house
hold disinfectants 

plastics, chemicals, pestici.des · plasticizer, gasoline, synthetic 
lubricants, insect repellants, 
cosmetics, fragrances 

67. Butylbenzyl Phthalate 

plastics, chemicals, pesticides plasticizer, gasoline, synthetic 
lubricants, insect repe 11 ants, 
cosmetics, fragrances 

68. Di-il-Butyl Phtha late 

plastics, chemicals, pesticides 

22 

plasticizer, gasoline, synthetic 
lubricants, insect repellants, 
cosmetics, fragrances, china cement 
(continued)· 



TABLE 2 (CONTINUED) 
USES 

69. Dioctyl Phthalate 

PRODUCTS 

plastics, chemicals, pesticides plasticizer, gasoline, synthetic 
lubricants, insect repellants, 

______ cosme.ti cs ,._fragrances, _china .. cement 

70. Diethyl Phthalate 

so 1 vent, perfum·es, insect 
repellant, plasticizer 

71. Dimethyl Phthalate 

solvent, perfumes, insect 
repellant, plasticizer 

.... - - - -- - - ·.··i ·:~·· -- - - -

food packaging, perfumes, mosquito 
repellant, fabric glue, make-up 
po1vder, silver polish, nail polish 

food packaging, perfumes, mosquito 
repellant, fabric glue, make-up 

___ pgwd.~r ,__s j..J_ver_ P.9..1.i.~h ,_n£j l_po l_ i s_h -~ 

72. Benzo (a) Anthracene (1 ,2 Benzanthracene) 

coal tar ingredient, 
cigarette smoke 

73. Benzo (a) Pyrene (3,4 Benzopyrene) 

coal tar ingredient, 
cigarette st:1oke 

74. 3 ,4 Benzofluoranthene 

coal tar ingredient, 
cigarette smoke 

75. 11, 12 Benzofl uoranthene 

coal tar ingredient, 
cigarette smoke 

76. Chrysene 

coal tar ingredient 
cigarette smoke 

23 

antiseborrheic preparation, 
dandruff shampoo, eczema and 
psoriasis remedies, asphalt products 

antiseborrheic preparation, 
dandruff shampoo, eczema and 
psoriasis remedies, asphalt products 

antiseborrheic preparation, 
dandruff shampoo, eczema and 
psoriasis remedies, asphalt products 

antiseborrheic preparation, 
dandruff shampoo, eczema and 
psoriasis remedies, asphalt products 

antiseborrheic preparation, 
dandruff shampoo, eczema and 
psoriasis remedies, asphalt products 

(continued) 



TABLE .. 2 .. (CONTINUED) -------·----·-- ·--·-,,·---·- --·---------- -- ------
•- USES 

77. Acenaohthylene 

manufacture dyes, manufacture 
plastics, manufacture 

PRODUCTS 

no direct use 

.. pesticides 
'---~- ·-----------------------------

78. Anthracene 

coal tar ingredient, 
manufacture dyes 

same as other PAH's 

79. Benzo (Shi) Perylene (l ,12-Benzoperylene) 

same as other PAH same as other PAH 

80. Fl uorene 

.c- - -same ·as other PAH ·· - - - - -- -same··as-other-PAH - - - - - - .:-

81. Phenanthrene 

same as other PAH same as other PAH 
·.'-; -, . 

82. Dibenzo (a,h) Anthracene 

same as other PAH same as other PAH 

83. Indeno (1 ,2,3-cd) P~rene 

same as other PAH same as other PAH 

84. PFene 

same as other PAH same as other PAH 

85. Tetrachloroethylene (Perchloroethylene) 

solvent, pesticide 

86. Toluene 

solvents, cleaning, cosmetics, 
manufacture of saccharin 

contact cement, degreasers, wax 
removers, shoe dye, shoe polish, 
garden (vegetable) pesticide, 
upholstery and rug cleaner 

contact cement, detergents, paint 
brush cleaner, perfume, degreasers, 
dandruff shampoo 

(continued) 
----- ------ ·- ----------- --------- - ----------- --- ------24 



TABLE 2. ( cc.NTINUED) 
- USES ,..- -

87. Trichloroethylene 

solvent 

~-38;-Vinyl Chloride (Chloroethylene) 

Pl/C resins manufacture 

89. Aldrin 

insecticide, pesticide 

PRODUCTS 

upholstery, cleaner, degreaser, tar 
remover, ~"'axes 

PVC pipe, PVC pipe glue, contact 
cement 

used on bush and vine fruits, citrus 
fruits, cucurbits, nuts, pome fruits, 
stone fruits, tropical fruits, 
vegetab 1 es, an ima 1 bait 

· 90. -Dieldrin - - - - ··-- - -- - - - - - - - - - - ;.,.... 

insecticides 

91. Chlordane 

insecticides 

92. 4,4' DOT 

not currently used by 
homeowners--industrial only 

93. 4,4' DOE 

impurity in UDT 

94. 4 ,4' ODO 

impurity in uOT 

95. Endosulfan-Alpha 

pesticides 

25 

used on bush and •tine fruits, citrus 
fruits, cucurbits, nuts, pome fruits, 
stone fruits, tropical fruits, 
vegetables, animal bait 

used on bush and vine fruits, citrus 
fruits, cucurbits, nuts, pome fruits, 
stone fruits, tropical fruits, 
vegetables, animal bait 

insect repellants 

acaricides, industrial insecticide 

(continued) 
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TABLE. 2 _(CONTINUED). 
USES 

96. Endosulfan-Beta 

pesticides 

.'. ~97. Endosul fan Sul fate 

pesticides 

98. Endri n 

pesticides 

99. Endrin Aldehyde 

pesticides 

100. Heltachlor 
~-..;. -- - - _,. -

pesticides 

101. Heotachlor Epoxide 

pesticides 

102. BHC-Aloha 

pesticides 

103. BHC-Beta 

pesticide~ 

1 04 . BHC -Ga1m1a 

pesticides 

105. BHC-Oelta 

pesticides 

PRODUCTS 

acaricides, industrial insecticide 

acaricides, industrial insecticide 

insecticides, rodenticides 

insecticides, rodenticides 

' . -------·--·---- .. ..,.. 
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insecticides, rodenticides. 

insecticides; rodenticides 

industrial insecticide, home 
insecticide, fungicide, insect 
repellant 

industrial insecticides, home 
insecticide, fungicide, insect 
re pell ant 

·industrial insecticides, home 
insecticide, fungicide, insect 
repell ant 

industrial insecticides, home 
insecticide, fungicide, insect 
repellant 

(continued) 



TABLE 2_ (CONTINUED) 
USES 

106. PCB 1242 

electric components, 
autor.iotive, asphalt, inks, 
plastics 

107. PCB 1254 

electric components, 
automotive, asphalt, 
inks, plastics 

108. PCB 1221 

electric components, 
automotive, asphalt, 
inks, pla.stics. 

•'·.'- - - ·- - '-"'!"' - L.. - - - -

109. PCB 1232 

electric components, 
automotive, asphalt, 
inks, plastics 

110. PCB 1248 

electric components, 
automotive, asphalt, 

.,inks, plastics 

111 • PCB 1260 

electric components, 
autor.iotive, asphalt, 
inks, plastics 

112. PCB 1060 

electric components, 
automotive, asphalt, 
inks, plastics 

113. Toxaphene 

pesticides 

PRODUCTS 

miscellaneous electrical appliances 

miscellaneous electrical appliances 

miscellaneous electrical appliances 

----------- -
miscellaneous electrical appliances 

miscellaneous electrical appliances 

miscellaneous electrical appliances 

miscellaneous electrical appliances 

insecticides, fungicide, insect 
repellant 

(continued) 
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.. TABLE 2 .. (CONTINUED) 
\I.ill. 

114. Antimony (Total) 

electronic applications, semi
conductor, dye industry, 
fireworks and matches, .• 

---medicines ,-paints·· 

.115. Arsenic 

agricultural, electrical, 
medicine 

: 116. Asbestos (Fibrous) 

PRODUCTS 

drugs for care of parasitic 
diseases, paint pigments 

cotton plant defoliant, weed killer, 
wood preservatives, cattle and 
sheep dip, aquatic weed :antral, 
electronic--semi-conductors, 
medicine--treatment for amebic 
dysentery 

·-:- --- -- .;•1,_' ---- -- - - - - -- ---- - ;-_-,,,.. 

floor tiles, building products, 
flames resistant products, 
automotive brake linings, wine, 
juices,_beec, whiskey 

:::;·! ~ 

.117. Beryllium 

inertial guidance systems, 
casting materials 

· 118. ·.-Cadmium 

aluminum soldering, manufacture 
of plastic, fungicide, 
photography 

119. Chromium 

various metallic applications 

120. Copper 

plumbing, electrical 

28 

paints, caulkfag compositions, 
textiles 

aircraft wing coating 
no consumer products 

solder, lawn treatment, luminescent 
materials, photo chemicals, textile 
printing, batteries, ascaricide, 
paints, pigments 

abrasives, tanning chemicals, water· 
repellant textiles, pigments, photo 
chemicals, textile printing, paints, 
wood preservatives 

fungicides, pigments, textile 
preservatives, wood preservatives, 
varnish, paint, photo chemicals 

(continued) 



T:"BLE 2_(CONJINUED) 
USES 

121. Cyanide (Total) 

manufacture of organic chemicals 
manufacture of dyes, pesticides 

122.-Lead 

electrical, plumbing 

123. Mercury 

agriculture, amalgamation, 
catalysts, dental preparations, 
electrical laboratory, paint 
products, paper manufacture, 
pharamaceuticals (medicines) 

• • .!.. - - - - -:- - f.·i/l'' - --:- - -

; 124. Nickel 

alloys, plating, catalysts, 
ceramics, texti 1 es 

·_ .• i :.:, 

125. Selenium 

electrical, optical, .Xerox copy 
machines, manufacture glass and 
porcelain, color for glass and 
plastics, manufacture of rubber 
lubricants 

126. Silver 

photography, electrical, silver
ware, jewelry, mirror coatings, 
medicines, fungicides 

127. Thallium 

no commercial uses, 
rodenticide (not for home use) 

29 

PRODUCTS 

black cyanide (insecticide, 
rodenticide) blue dyes 

batteries, pigments, paints, glaze, 
stabilizers for plastic, matches 

insecticides and rodenticides, weed 
killers, textile preservatives, 
batteries, antiseptic, pearlescent 
paint 

coins, jewelry , zippers, plumbing 
fixtures, corrosion, coverings, 
dyes, pigments, PVC pigment, fungi - · 
cide for vegetables, photographic, 
skin treatment, diuretics, ointments 
(skin, eyes), crabgrass control 

photographic chemicals, silver 
compound antiseptics 

photographic chemicals, silver 
compound antiseptics 

(continued) 



_TABLE 2 (CONTiNUED) . -·--
. USES 

128. Zinc 

zinc galvanizing, ceramics 
(colors), medical, vulcanizing 

_ rubber, manufacture of textiles 
---·--(rayon) -- .. 

PRODUCTS 

luminescent materials, pigments, 
rubber compounding, ointments 
(antiseptic), deodorant, disinfec~-· 

-tants; Iiaint;--wood pres-ervative __ _ 

129. 2,3,7,8-Tetrachlorodibenzo-P-Dioxin (TCDO) 

impurity in 2,4,5 T pesticide 

.·.:-------- :_:.;,4 ---- - - - - - .. ~ 

30 



TABLE 3 

DISTRIBUTION OF COMMON CONSUMER PRODUCTS 

CONSUMER PRODUCTS 

··.Toilet Flush 

medical-ointments 

disinfectants 

., .. _, -deodorher -

cleaner 

Garbage Disposal 

pesticides 

deodorizer 

TOXIC COMPOUND 

benzene, bis (2-chloroethyl) ether, 
2,4,6-trichlorophenol, chloroform, 
2-chlorophenol, 2,4-dimethylphenol, 
napthalene, phenol, antimony, Cu, Hg, 
Zn, arsenic Cd 

2,4,6-trichlorophenol, 2-chlorophenol, 
1 ,2-dichlorobenzene, 1 ,3-dichloro
benzene, 1 ,4-dichlorobenzene, phenol, 
Hg 

-benzene,+, l ;-1-trichloroethane, - -
1 ,1 ,2-trichloroethane, 1,2-dichloro
benzene, 1,3-dichlorobenzene, 1 ,4-
dichlorobenzene, 2,4-dichlorophenol, 
methylene chloride, trichlorofuoro
methane, dichlorodifluoromethane, 
chlorodibromomethane, naphthalene, Zn 

benzene, 1 ,1,1-trichloroethane, 
1,1,2-trichloroethane, chloroethane, 
2,4,6-trichlorophenol, 2-chlorophenol, 
1 ,2-cichlorobenzene, l ,4-dichloro
propane, 1,3-dichloropropylene, phenol, 
Cr, Cu, Zn 

carbon tetrachloride, 1,1,2,2-tetra
chloroethane, tetrachloroethylene, 
aldrin, dieldrin, chlordane, 1,4-
dichlorobenzene, arsenic, Cd, Cr, Cu, 
Pb, Hg, Zn, cyanide 

benzene, 1, 1, 1-trichloroethane, 
1 ,1,2-trichloroethane, 1,2-dichloro
benzene, 1 ,3-dichlorobenzene, 1 ,4-
dichlorobenzene, 2,4-dichlorophenol, 
methylene chloride, trichlorofluoro
methane, dichlorodifluoromethane, 
naphtha 1 ene, Zn 

(continued) 
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-TABLE 3 (CONTINUED) 
-Krtchen Sink 

hand soaps and cleaners 1,2-dichloroethylene, phenol, 
diethylphthalate, dimethylphthalate, 
toluene, asbestos 

': __ polish· ·--------1 ;2-dichl orobenzene;-1 ;2-dichloroethane, 
chloroethane, 1 ,3-dichlorobenzene, 

pesticides 

cosmetics 

cleaners 

Automatic Dishwasher Waste 

detergents 

silver polish 

1 ,2-dichloropropane, 1 ,3-dichloro
propylene, methylene chloride, bromo
form, dichlorobromomethane, isophorone, 
diethylphthalate, dimethylphthalate, 
tetrachloroethylene, trichloroethylene, 
Zn 

carbon tet, 1 ,1 ,2,2-tetrachloroethane, 
tetrachloroethylene, aldrin, dieldrin, 
chlordane, 1,4-dichlorobenzen, arsenic, 

-Cd,--Cr;- Cu, ·Pb,-Hg;-Zn-, -cyanide -- -

benzene, p-chloro-m-cresol, 2,4-
dimethylphenol, napthalene, phenol, 
PAH's, toluene, 1 ,2-dichlorobenzene 
antimony, Cd, Cu, Pb, Hg, Ni, Ag, Zn 

benzene, carbon tet, chlorobenzene, 
1 ,2-dichloroethane, 1,1,1-trichloro
ethane, 1,1-dichloroethane, chloro
etnane chloroform, 2-chlorophenol, 
1 ,2-dichlorobenzene, 1,3-dichloro
benzene,1,4-dichlorobenzene, 1,2-
dichloroethylene, 2,4-dichlorophenol, 
1 ,2-dichloropropane, 1 ,3-dichloropro
pylene, bis (2-chloroisopropyl} ether, 
methylene chloride, hexabutadiene, 
isophorone, napthalene, nitrobenzene, 
phenol, tetrachloroethylene, toluene, 
trichloroethylene, Cr, Cu, Zn 

benzene, 2,4,6-trichlorophenol, 
2-chlorophenol, 2,4-dimethylphenol, 
napthalene, phenol, toluene 

diethylphthalate, dimethyl, phthalate, 
Ag 

(continued) 
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- •. >-= ...... 

.• TABLE 3 (CONTINUED) 
Laundry Waste · 

polish (laundered clothes 
soiled with polish) 

fabric adhesives 

dyes and textile coatings 

'.~----

medical ointments 

·: . ~ . ; 

laundry products 

pesticides and insecticides 

disinfectants 

bleach and starch 

l ,2-di ch l oroethane, l , l , 1-tri ch l oro
ethane, l,l,2,2-tetrachloroethane, 
chloroethane, 1,2-dichlorobenzene, 
l ,3-dichlorobenzene, l ,2-dichloropro
pane, -1 ·;3-dich l oropropyl ene, - bis --·--
( 2-ch l ori sopropyl) ether, methylene 
chloride, bromoforrn, dichlorobromo
methane, isophorone, nitrobenzene, 
tetrachloroethylene, trichloroethylene 

benzene, phenol, diethylphthalate, 
dimethylphthalate 

l, 1, 1-trichloroethane, 1, 1,2-trichloro
ethane, 2-chloroethyl vinyl ether, 
1,2-dichlorobenzene, 1,4-dichloro-

·benzene, -ni trobenzene, · asbestos, - - ·
cyanide 

benzene, bis (2-chloroethyl) ether, 
2,4,6-trichlorophenol, chloroform, 
2-chlorophenol, 2,4-dimethylphenol, 
fluoranthene, napthalene, phenol, 
PAH's, Hg, Zn 

2,4,6-trichlorophenol, 2-chlorophenol, 
1,2-dichlorobenzene, 1,4-dichloro~ 
benzene, 2,4-dimethylphenol, napthalene, 
toluene 

carbon tet, hexachloroethane, 
1 ,l,2,2-tetrachloroethane, 2,4,6-
trichloraphenol, 1 ,2-dichlorobenzene, 
1,3-dichlorobenzene, 1 ,4-dichloro
benzene, 2,4-dichlorophenol, naphtha
lene, bis (2-ethylhexyl) phthalate, 
diethylphthalate, dimethylphthalate, 
tetrachloroethylene, aldrin, dieldrin, 
chlordane, heptachlor, BHC's, toxaphene, 
arsenic, Cd, Cr, Cu, Pb, Hg, Zn, 
cyanide 

2,4,6-trichlorophenol, 2-chlorophenol, 
phenol, Hg 

2,4,6-trichlorophenol, Hg 

(continued) 
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-TABLE 3. ( CON-TINUED) 
Bath and Shower \<aste 

soaps (perfumed) 

. -

1,2-dichloroethylene, phenol, 
diethylphthalate, dimethyl-phthalate, 
toluene 

---medical ointments------ --- benzene;~bis-(2.:-chloroethYl )-ether,--
2,4,6-trichlorophenol, chloroform, 
2-chlorophenol, 2,4-dimethyphenol, 
fluoranthene, napthalene, phenol, 
PAH' s , Cu , Hg , Zn 

shampoo benzene, p-ch l oro-m-creso l , 2 ,4-

disinfectants 
.. :·~ - ·- - - ·- -

cosmetics-· (make-up, anti
perspirants) (hair dyes) 

Utility Sink Waste 

preservatives and dyes 

po 1 i sh 

photographic products 

d imethyl pheno 1, fluoranthene, naptha
lene, PAH's, toluene, Cd, Cu, Pb, Ni, 
Ag, Zn 

l ,l ,2-trichloroethane, chloroethane, 
··2·,4,6-trichloropl1enol ;- 2=chlorophenol ;-
1 ,4-dichlorobenzene, 2,4dichlorophenol, 
1,2-dichloropropane, 1,3-dichloro
propylene, naphthalene, phenol, Hg 

benzene, 1,4-dichloroethylene, 
2,4-dichlorophenol, nitrobenzene, 
bis (2-ethylhexyl) phthalate, butyl
benzylphthalate, diethylphthalate, 
dimethylphthalate, antimony, Cd, Cu, 
Pb, Hg, Ni, Se, Ag, Zn 

hexachlorobenze, 1,1,l-trichloroethane, 
2-chloroethyl vinyl ether, p-chloro
m-cresol, 1,2-dichlorobenzene, 
1 ,3-dichlorobenzene, 1 ,4-dichloro
benzene, 2,4-dichlorophenol, 
pentachlorophenol, Cd, Cr, Cu, Db, Ni, 
asbestos, cyanide 

T, 1, 1-trichloroethane, 1, 1,2-trichloro
ethane, 1,2-d1chlorobenzene, 1,3-
dichlorobenzene, nitrobenzene, diethyl
phthalate, dimethylphthalate, Zn 

1,1,1-trichloroethane, 1,1,2-trichloro
ethane, 2,4-dinitrophenol, Cr, Pb, Hg, 
Ag 

(continued) 
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-TABLE 3 (CONTINUED) 
paint products 

pesticides 

cleaners 

bleach 

·Bathroom-Sink \·laste 

medicine 

.'"" .. 

soaps (hard and body) 

., 
disinfectants 

cosmetics . 

shampoo 

cleaner 

benzene, bis (2-chloroethyl) ether, 
2,4,6-trichlorophenol, 2-chlorophenol, 
bis (2-chlorosopropryl) ether, 
iosphorone, phenol, toluene, antimony, 
arsenic, Cd, Cr, Cu, Pb, Hg, Ni, Se 
Zn, asbestos 

carbon test, l ,1 ,2-tetrachloroethane, 
tetrachloroehylenes, albrin, dieldrin, 
chlordane, endrin, heptachlor, BHC, 
toxaphene, TCDD, arsenic, Cd, Cr, Cu, 
Pb, Hg, Zn, cyanide 

1, 1, 1-trichloroethane, l, l ,2-tri
chloroethane, Cr, Zn 

2,4,6-trichlorophenol 

benzene, bis (2-chloroethyl) ether, 
2,4,6-trichlorophenol, chloroform, 
2-chl orophenol, 2,4-dimethyl phenol, 
fluoranthene, naphthalene, phenol, 
PAH's, antimony, arsenic, Cu, Hg, Zn 

1,2-dichloroethylene, phenol, 
diethylphthalate, dimethylphthalate, 
toluene 

2,4,6-trichlorophenol, 2-chlorophenol, 
phenol, Hg 

p-chloro-m-creso, 1,2-dichlorobenzene, 
phenol, bis (2-ehtylhexyl) phthalate, 
diethylphthalate, dimethylphthalate, 
antimony, Cd, Cu, Pb, Hg, Zn 

benzene, p-chloro-m-cresol, 2,4,
dimethylphenol, fluoranthene, 
naphthalene, PAH's, toluene, Cd, Cu, 
Ag, Zn 

1, 1, 1-trichloroethane, 1, 1,2-trichloro
ethane, Cu 

(continued) 
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. .TABLE 3 (CONTHIUED) 

Compounds in Waste Flow not Specifically Added as a Product to the \~aste Flow 

public chlorinated 
drinking water 

PVC water supply piping 

carbon tet, dichlorobromomethane 

bis (2-ethylhexyl) phthalate, 
·--- tetrachl oroethyl ene ,-toluene, 

vinyl chloride 

.. ,.:., - ·-- - - - - ;_; .. - - - - - - - - - - - - - -- - - - - -

;. ... ·, 
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- -· ·-·- ------- --- -·· -- ·- -- ·-·-- -- ·-···. . ..... ·-- -----··-· - -
TABLE 4 

TOXIC COMPOUND DISTRIBUTION IN HOUSEHOLD WASTE E'IENTS 

Toilet Flush Garbage Di soosa l 

benzene (4) 1,4-dichlorobenzene (27) 
phenol (65)-- -------aldrin (89) ------'-------
2,4,6-trichlorophenol (21) dieldrin (90) 
2-chlorophenol (24) chlordane (91) 
1,2-dichlorobenzene (25) arsenic (115) 
1,3-dichlorobenzene (26) Cd (118) 
1 ,4-dichlorobenzene (27) Cr (119) 
1,1,1-trichloroethane (11) Cu (120) 
1,1,2-trichloroethane (14) Pb (122) 
Naphthalene (55) Hg (123) 
Sb (114), Cu (120), Hg (123) Zn (128) 
Zn (128), Cr (119) 
Trichloroethylene (87) 

_ l ,2-dichloroethane (10): ... - - - - -Automatic Dishwasher-- -- - - - - :-

Kitchen Sink 

phenol (65) '·' ·; 
toluene ( 86) 
1,2-dichlorobenzene (25,26,27) 
1,3-tetrachloroethylene (85) 
1,2-dichloroethylene (30) 
diethylphthalate (70) 
dimet[lylphthalate (71) 
1,2-dkhloroethane (10) 
1,1,2,2-tetrachloroethane (15) 
1 ,2-dichloropropane (32) 
1 ,2-dichloropropylene (33) 
isophorone (54) 
trichloroethylene (87) 
carbon tetrachloride (6) 
arsenic ( 115) 
Cd (118), Cr (119) 
Cu ( 120) , Pb ( 1 22) 
Hg ( 1 23) , Zn ( 128) 
Sb (114), Ni (124) 
Ag (126) 

phenol (65) 
benzene ( 4) 
toluene (86) 
2,4,6-trichlorophenol (21) 
Ag (126) 

Laundry Waste 

2,4,6-trichlorophenol (21) 
1,2-dichlorobenzene (35) 
benzene (4) 
phenol (65) 
l ,4-dichlorobenzene (27) 
2,4-dimethylphenol (34) 
naphthalene (55) 
1,1,1-trichloroethane (11) 
l ,l,2,2-tetrachloroethane (15) 
1 ,3-dichlorobenzene (26) 
nitrobenzene (56) 
tetrachloroethylene (85) 
diethylphthalate (70) 
dimethylphthalate (71) 
ch l oropheno 1 ( 24) 
arsenic (115) 
Cd (118), Cr (119), Cu (120), 
Pb (122), Hg (123), Zn (128) 

C•., p6"~" 
(_) denotes number of toxic setfl~~Re on Priority Pollutant List - Appendix 4 

_ --·---· -·-. -------·-. ____ (continued) _ .. . .. ___ -···- __ 
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.TABLE 4 (CONTINUED) 

Utility Sink 

1 , 1 , 1-tri ch l.oroethane ( 11) 
1,1,2-trichloroethane (14) 
1 ,2-dichlorobenzene (25) 
2,4,6-trichlorophenol (21) 
arsenic (115), Sb (114), --·--
Cd (i18), Cr (119), Cu (120), 
Pb (122), Hg (123), Ni (124), 
Sc (125), Zn (128), Ag (126) 

Bathroom Sink 

phenol (65) 
toluene (86) 
benzene ( 4) 
2 ,4 ,6-trichlorophenol (21) 
2-chlorophenol (24) · c ---·- --- - - - - -- -- - -- ·- , . 

. p-chloro-m-cresol (22) 
: 2,4-dimethyl phenol (34) 
·fluoranthene (39) 
naphthalene (55) .. 
PAH's (72) · '· 
diethylphthalate (70) 
dimethylphthalate (71) 
Sb (114), Cd (118), Cu (120), 
Pb ( l 22l , Hg ( 123) , Ag ( 126) , 
Zn (128 , arsenic (115) 

Bath/Shower 

phenol (165) 
benzene ( 4) 
naphthalene (55) 
1,2-dichloroethylene (30) 
diethylphthalate (70) 
dimethylphthalate (71) 
toluene (86) 
2,4,6-trichlorophenol (21) 
2-chlorophenol (24) 
2,4-dimethylphenol (34) 
fluoranthene (39) 
PAH's (72) 
2,4-dichlorophenol (31) 
Sb (114), Cd (118), Cu (120), 
Pb (122), Hg (123), Ni (124), 
Se (125), Ag (126), Zn (128) 

( ) denotes number of toxic compound on Priority Pollutant 1 ist - Appendix 
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::._ ____ ··--·~- -- .. ----- JABLLS. 

PREDICTED PRIORITY POLLUTANTS IN HOUSEHOLD WASTEWATER 

Organics 

benzene 
pheno 1 
2,4,6"trichlorophenol 

. 2-chlorophenol 
1,2-dichlorobenzene 
1 ,4-dichlorobenzene 
1,1,1-trichloroethane 
naphthalene ~- .·~ · 
toluene 
diethylphthalate 
dimethylphthalate 
trichloroethylene 
aldrin 
dieldrin ., 

lnorganics 

arsenic 
cadmium 

___ chromium _______ ·- _ ~ 

39 

copper 
lead 
mercury 

.zinc 
antimony 
silver 
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DEPARTMENT OF ENVIRONMENTAL SERVICES 
2115 S.E. MORRISON 
PORTLAND, OREGON 97214 

DENNIS BUCHANAN 
COUNTY EXECUTIVE 

(503) 248-5000 

September 6, 1984 

Mr. Fred Hansen, Director 
Department of Environmental Quality 
P.O. Box 1760 
Portland, OR 97207 

Dear Mr. Hansen: 

s:zi:e i\:- Otot,c•n 
DEPARTMENT OF ENVIRONMfNTAl QUALITY 

[ffi~@~uWrn[ID 
. SEP 1 0 1984 

In your letter of August 24, regarding the E.Q.C. hearings of August 30 and 
September 11, you have asked a number of questions of me. Please be advised 
as follows: 

The soil characteristics and classifications contained in the report 
Threat to Drinking Water, on file with your department, is correct 
insofar as I am aware. 

There are approximately 56,000 cesspools in the affected area discussed 
in the report .. 

In the rural areas of Multnomah County outside the Urban Growth 
Boundary established by the Metropolitan Service District,_ sewers are 
not permitted. The density of development is very low and structures 
do use on-site disposal systems, but almost all are septic tanks and 
drain fields. 

The failure rate of cesspools in the affected area averages about 1% to 
3% per year on the base of 56,000 cesspools in use. 

The common method of rehabilitation of cesspools experiencing problems 
is to introduce commercial solvents to disolve grease and solids 
buildup. If that fails, cesspools are often pumped out to extend the 
life. Upon cesspool failure, the only alternative is to dig a new 
pit. You should know that most of the lots in the affected area are 
7,000 square feet or less and most of the cesspools are 20 to 30 years 
old. We would expect the failure rate to increase as the cesspools 
reach their expected average life usage of 25 to 30 years. Given the 
urban lot size, there is not a lot of room left on individual lots for 
replacement more than once. 

AN EOUAL OPPORTUNllY EMPLOYER 

[ID ff @ ~ n \f; ~ 
:.; r ~: ~ : : j. :, 

Water Qo~111· 1 •• 1 1~ion 
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ueot. Qf r:~··"iro, rJueiJitv 



Statistics of new installation are not available for the last 10 
years. For the past four years, they are as follows: 

1980 
1981 
1982* 
1983* 

New 

332 
321 
170 
112 

Replacement 

441 
380 
399 
290 

Total 

773 
701 
569 
402 

*In August, 1982, a Sewer Systems Development Charge was implemented by 
the County in the unsewered urban area east of the Willamette River. The 
charge, which constitutes a pre-payment toward sewer construction, is 
$500. Our records have indicated a decrease in the number of replacement 
permits issued; however, we feel that this is more an indication of a 
desire on the part of property owners to avoid the charge (thus the 
replacement systems are installed illegally), rather than a decrease in 
the rate of cesspool failures. 

The soil conditions still allow the use of on-site systems. The issue 
is the further degradation of the underground water. Until sewers are 
built, replacement should be allowed. No requirement for septic tanks 
in front of cesspools or replacement, however, should be in force, 
since this adds costs of $2,000 to $3,000 for the. homeowner and makes 
~ contribution to the permanent solution, which is sewers. I would 
suggest a cap on the number of cesspools allowed, replacement and new, 
with an annual review by the E.Q.C. to hopefully reduce the allowable 
number as sewers are built. I would also suggest the E.Q;c. make sewer 
connections mandatory in the affected area when sewer facilities are 
within 100 feet of the property. 

If you have any further questions, please feel free to contact me. 

Sincerely, 

~ 
Paul Yarbo 
Department 
Multnomah 

PY:rj 

ugh, Director 
of Environmental 

County 
Services 
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522 S.W, FIFTH AVENUE, BOX 1760, PORTLAND, OREGON 97207 PHONE• 1503) 22 

Augu:it 24, 1984 --\-\ 
• 

C. Paul Yarborough, Director 
Department of Enviro11111cntal Services 
!lul tnomah County 
2115 S.E. Morrison St. 
Portland, OR 9i212 

Dear l'.r. Yarborough: 

Legislation enacted by the Oregon Legislature in 1981 and amended in 1983 (ORS 
454 .275 et ooq) provides a process for the foroal decl1u•ation of a Threat to 
Drinking Water by the Environmental Quality Cornruission. 

On June 27, 1984, the governing bodies of !!ul tnomah County Central County 
Service District llo. 3 1 the City of Greshar<i, and the City of Portland, initiated 
the process for declaration or a threat to drinl:ing water in an area of !iid-
Mul tnomah County by filing witn the Environnental Qualfty Comznission, formal 
re!SOlUtions, preliminary findin;;:s or a threat to drinking water, and plans for 
facilities to alleviate the threat. The facilities proposed include 
con!ltruction durini:; the next 20 years of all trunk :.ewers, interceptor se11ors, 
pump stations, and treatlt!ent work necessary to provide sewer service to the 
affected area. Collection sewers would to constructed through a voluntary Local 
!cprovement District (LID) prcces9. The jurlsolotions estimate that 
approxil'lately 25 percent of the prc:ient popul'ltion of' the area ~1ould be 
con110ctcd to sewers within 20 years, based on i;a:ot expertonce in voluntary 
LID fcri:ations. 

The statute requlre!l tile Environmental Quality Co!t!mi:rnion to !lcbedule a hearing 
w 1 thin or near the affected area to provide interested person:::i an opportunity to 
present oral or written tost!mony, Tile Co=ission has scheduled a hearing for 
this purpose on August 30, 198~, at Parv.roee High School Cafetorlum, 11717 II. E. 
Shaver Street, Portland, dregon. The hearing will begin at 1 p.ru. and continue 
until 10:30 p.m. with a recess for dinner between 5 and 6 p,m. The hearing 
will be reconvened before a hearings officer on September 11, 1984, at 10 a.rn. 
in ROOtl 1400 of the Yeon Building, 522 s.w. 5th Avenue, Portland, Oregon, to 
bear te:otimon>' from persons who are unable to testify at the Auli\lst 30, 1984, 
hearing. Written te!ltimooy postmarked by September 11, 1984, will be included 
in the record. 

The hearing !s for the puri:osc of gathering ovldonce to deterinine whether a 
threat to drinking water exists in the affected area, whether the conditions 
could be eliminated or alleviated by the trcatcent worlts and whether the 
proposed treatnent works is the most economical mothod to alleviate the 
condltions. Additional questions to be addressed are whether the affected area 
ls properly def lned and whether tile proposed schedule for ccn~tructlon of 
facilities is adequate to elimlnatc or alleviate a threat to drinking water. 

The :statute (ORS 454.275) defines a "Threat to Drinking \later" to nean the 
existence in any area of any three of the follo-wing conditlons: 



" 
1. 
,\ 
) 

C, Paul Yarborough 
Augua t 24 , 19811 
Page 2 

•(a) More than 50 ~rcont of the affoctod area consists ot 
rapidly drn!ning aoils1 

(b) The groundwater underlyin0 the att'ected area is ll.!led or oan be 
used for drinklng water1 

(c) More than 50 percent or the sewage in the affected area is 
discharged into cesspools, septic tanl:.!I or seepage pits and the 
aewage contains bioloeical, chemical, physical or radiological 
agents that can cake water unfit for hlllUln consumption; or 

(d) Analysis of samples of groundwater trom wells producing water 
that may be used for human consumption in the affected area 
contains levels of one or more bioloelcal, chemical, physical or 
radiological ccntamir.anta which, if allowed co increase at 
historical rates, would produce a risk to nur:1an health as 
determined by tho local health officer. Such contlll:linant levels 
must be ln excess of 50 percent of the l!laxJ.uun allowable limits 
set in accordance wlth the Federal Safe Drinking Water Act." 

The Enviroru.tental Quality Comoission reque<>ts your assistance in evaluating 
the information presented by tho local governr;ents !n the attached 
docu~1ents entitled Ifireat to prinl:lna j{ater Flndi.!J8i. •rnd .Provldlnr I}~ 
Seryice to IHg-!(ultoomah Count.;<.;J...r.ai;iewor!: Plan.. These documents w il 1 be 
a part of the record ln the hearine. 

Based on your agency' o particular knowlooge and exDe,.tise, as the ag.cnt for the 
State of Oregon for the issuance of pel'l!lltc for on-site sewaGe dia~osal system~ 
Ln Hultr.omah County, 1t would be r.icst belpful if you could specHlcnlly addre:;s 
the following In addition to your general ov~luat1on and commonts: 

Characteristics and elassiClcation of ~oils in the affected area as they 
relate to on-site sewage disposal; 

Extent of use or cesspools, seepage pit!! and oeptic tank s)'steos rcr sewage 
disposal within the described affected area; 

Areas where cesspools or eeepage pits are used for sewage ai~r.osal outside of 
the described affected area; 

- Statistics on tbe fre~uenoy of failure or cesspools; 
Methocis used for repair or rehabilitation ol' falle<l cesspools; 
Statistics en new cesspool installation over the last 10 year3. 
Potential for use of approved on-site ~wage disr;esal systeos in the a!'fecteci 

al'ea recognizing that cessr,ool and aecpage pit systems ere r.ot approved 
for ins ts llation after January 1, 19li5. 

The Coomi33ion 11111 appreciate any in!'orc;atlon you can provide by the closing 
ante for the record on September 11, 1984. 

HLS:l 
Wl,3629 
Enclosures 

E'·inceroly, 

Fred Han:Jen 
Director 
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VICTOR ATIYEH 
GOVERNOR 

24-26 REV, 5-1-85 

Department of Human Resources 

HEAL TH DIVISION 
1400 S.W. 5th AVENUE, PORTLAND, OREGON 97201 PHONE 

September 10, 1984 

Fred Hansen 
Director 
Department of Environmental Quality 
522 SW Fifth Avenue 
Portland, Oregon 97207 

Dear Fred: 

State of Oregon 
DEPARTMENT OF ENVIRONMENTAL c • ... , 

rm ~ @ ~ ~ w rn i "' 

SEPJ.119.34 

Thank you for the opportunity to c~~ment on the threats to 
drinking water in Mid-Multnomah County, We have reviewed the 
Threat to Drinking Water Findings and Providing Sewer Service to 
Mid-Multnomah County: Framework Plan and wish to comment on the 
public health concerns. 

~tis the opinion of the Health Division that there is a potential risk 
that continued untreated subsurface sewage disposal will ·result in high 
levels of volatile organic chemicals and nitrates, and that these 
increased contaminant levels may lead to human disease. Unless some 
measures are taken to reverse the increase of untreated human and 
industrial/busi"ness waste in the soil and water environment, the 
situation will become an increasing hazard to human health. Based on 
the trend of continued population growth and commercial/industrial 
develo~ent in this area, it is appropriate to assume that the levels 
of contaminants already present in the ground water will, likewise, 
continue to increase and become a greater threat to humans and the 
environment. Continued contamination of groundwater drinking supplies 
threaten not only this valuable aquifer and the health of those local 
residents who draw from it, but it would be a threat to any other 
population which might need to use this as a source of drinking water 
in the future. 

In addition to the health implications and impact on groundwater 
usage discussed above, you requested our comment on other specific 
questions. We believe the data contained in the "Consortium'' report 
regarding extent of use of the groundw2ter by various districts is 
accurate. The potential for on-site disposal systems to adversely 
impact the City of Portland wells is difficult to assess. Rortland 
has stated that these wells are in a lower aquifer separated from the 
upper levels by an impervious layer. We are concerned that high 
volume, continuous pumping of this aquifer may induce flow from the 
upper to lower levels. Portland may have addition.al recent tests that 
may answer this question • 

. AN EQUAL OPPORTUNlTY EMPLOYER 

Mailing Address: P.O. Box 231, Portland, Oregon 97207 
EMERGENCY PHONE (503) 229-5599 



Fred Hansen 
September 10, 1 984 
Page 2 

We cannot answer the question about the adequacy of the proposed 
timetable. The Framework Plan indicates that the area will not be 
completely sewered before the end of the century. It is not possible 
to predict how soon the use of groundwater from this aquifer will 
be essential to the area, or how soon the present contamination will 
be "flushed out" once sewers are installed. Because of these uncer
tainties, the discharge of contaminants to the groundwater from 
on-site sewage disposal should be stopped, and the provision for 
sewer service in the area should get underway. 

I hope these comments will be of value to you. For additional 
information please see the attached Issue Paper. 

Sincerely, 
I 

.:~\_\c~'-·-5'.-
·Kri stine M. Gebbie 
Assistant Director, Human Resources 
Administrator, Health Division 

KMG: bo 
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HEALTH DIVISION 

ISSUE PAPER 

GROUNDWATER THREAT IN MID-MULTNOMAH COUNTY 

Fr:: om a public hea 1th standpoint, there are two primary types .of 
contaminants of concern observed in well water in the unincorporated 
Mid-Multnomah County area. The first is a group of man-made products 
known as volatile synthetic organic chemicals (VOCs). The specific 
voes reported to be present in area drinking water include tetra
chloroethylene, trichloroethylene, trichlorofluoromethane, and 
trans-1, 2 dichloroethene. They are used as solvents, degreasing 
agents and refrigerants(l).. These are man-made products, found 
in the environment as a direct result of human activity. · 

The Environmental Protection Agency, has established Recommended 
Maximum Contaminant Levels for VOCs, under the Safe Drinking Water 
Act(2). A level of zero has been recommended because of the . 
potential of these compounds to cause cancer. The implication is 
that none of these products should be present in drinking water. 

The second contaminant is nitrate, an inorganic ion which ts present 
in human and animal wastes in high quantities. Studies have indi
cated that unsewered human wastes have contributed nitrogenous wastes 
to soil and water environments .. Nitrate is of concern because of high 
water solubility of this ion and the consequent leaching and environ~ 
mental mobility in soil and water(3). Unchecked subsurface sewage · 
disposal can cause contamination of ground water to unacceptable levels. 
The maximum contaminant levels set by the Envi ronmenta 1 Protection 
Agency in drinking water is ten milligrams per liter (mg/l) nitrate 
nitrogen. While the majority of test results from drinking water wells 
in Mid-Multnomah County have been in the range of 5 mg/l to B mg/l, 
levels above the maximum contaminant level have been reported for the 
area. 

Health concerns regarding elevated levels of nitrates in drinking 
water focus primarily on a cond.ftion effecting children, ca11ed 
methemoglobinemia. This is a condition in which the oxygen transport 
capability of the blood is impaired. Other health concerns about 
nitrates include possible association with birth defects, effects on 
the heart and blood vessels, and cancer. It should be noted that, 
at present, none of these conditions have been observed in the people 
living in the affected area, that can be positively traced to the 
drinking water .. 

Trend data showing changes in the nitrate levels in the drinking 
water over time are not available. However, by examining changes in 
the population of the area over time suggests a pattern of increase 
in the amount of untreated subsurface sewage disposal in the urban 
unincorporated Mid-Multnomah.County area. During the last three 



decades the population in the affected area has grown by 360%. In 
· 1950, there were approximately 33,787 people living in the current 
boundaries of urban unicorporated Mid-Multnomah County(4). In 1980, 
that figure stood at 121,761--an increase of approximately 88,000 
inhabitants. 

There has been a concomitant growth in business, industry, and 
service institutions (such as hospitals, schools, etc.) in the area. 
Today there are 1,918 businesses and industries, employing over 
33,000 people(S). Not only has the amount of untreated human waste 
continued to grow unchecked, waste from these businesses, industries 
and other institutions has been flowing into the soil beneath the 
affected area. 

Given the fact that volatile organic chemicals are not normally 
occurring in the environment and they are used by businesses and 
industries (and to a lesser extent in homes) in the affected area,. it 
is logical to presume that these contaminants are reaching the aquifer 
through subsurface sewage disposal. Further, the absence of contami
nation of the aquifer upstream from the populated area of 
Mid-Multnomah County strongly suggests that the high nitrate levels 
are, to a large extent, due to subsurface sewage disposal, 

The plan for installing sewers in the area seems to be an appropriate 
and inevitable step for curtailing the contamination and .preserving 
the aquifer. However, this is a long range solution which will take 
some years to complete. In the 1nterim, there are steps which should 
be taken to stop the discharge of the more serious contaminants. One 
approach would ·be to identify the major sources of waste in the 
area and establish a system of on-site waste containment, and trans
port of the stored wastes to an appropriate disposal or treatment 
facil_ity, 
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• Kristine Gebbie, Administrator 
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1400 s. \I, Fifth Ave. 
Portland, OR 97204 

Dear Ms, Gebbie: 

August 24, 19811 

Lct;islation enacted by the Oregon LeG-Lelature in 1981 and amended in 1983 (ORS 
454.275 et seq) provides a process for the formal declaration of a Threat to 
Drinking Water by the Environmental Quality Colr.ll!ission, 

On June 27, 19811, tbe governing bodies of Mul tnoit::>h County Central County 
Service District No, 3, the City of Gresham, and the City of Portland, initiated 
the process for declaration of a threat to drinkint; water in em area of Eid
Nultnomah County by filing with the Environmental Quality Commission, formal 
rceolutions, prollmir.ary findings of a threat to rlrlnking w1.1ter, and planB for 
facilities to allevinte the threat, Tho facilities proposed include 
construction during the next 20 years of all trunk sewers, interceptor sewers, 
pump stations, and treatcent work necessary to provide sewer eervice to the 
affected nrea. Collection sewers would be constructed through a voluntary Local 
Il::provcment District (LID) process. The juriodicUons estimate that 
appro:r.ii;iately 25 percent of the pre:!ent ix>pulation of' the area would be 
connected to seuers within 20 years, based on past experience in voluntary 
LID foroatlons. 

The statute requires the Environmental Quality Commission to schedule o bearing 
within or near the aft'ected area to provide interested per eons an oppor tunlty to 
present oral or writ ten testimony. The Comrtlssion brui scheduled a hearing for 
this purpose on August 30, 19eJJ, at Parkroe-e rligh School Cafetorium, 11717 N.E. 
Shaver Street, Portland, Oregen. The bearing will begin at 1 p.c. and continue 
until 10:30 p,m, with a recess for dinner between 5 and 6 p.m. The hearing 
will be reconvened before a hearings officer on September 11, 1984, at 10 a.m. 
in Rooc 1400 of the Yeon Duildir.&, 522 S,W, 5th Avenue, Portland, Oregon, to 
hear testimony frot! per~ons who are unable to testify at the August 30, 1984, 
hearing. Written testimony postriarked by September 11 1 1984, will be inoluclecJ 
in the record • 

The hearing is for the purpose of eathering evidence to determine whether a 
threat to drinking water exists in the affected area, whether the conditions 
could be eliminated or alleviated by the treatuent. works and whether the 
proposed treatraent works is the mo:it econor.:ical oothod to alleviate the 
conditions. Additional questions to be addressed are whether the affectec area 
is properly defined and whether the proposed achedul~ for construction of 
t'acilitles is adequate to eliminate or alleviate a threat to drinldne water. 

Tbe statute (ORS ~5~.275) defines a "Threat to Drinking Water" to ~emn the 
exf~tcnce in any area of any three of the follou lnr, condi tlon::i: 
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n(a) More than 50 percent of the affected area consists or 
rapidly dr&.l.ning soila; 

(b) Tbe groundwater underlying the affected area ia UBed or oan be 
UBod for drinking water; 

(c) More than 50 percent of tho iiewage in the affected area ia 
discharged into ceespoole, septic tanks or seep;ige pita and the 
sowage contains biological, chemical, physical or radiological 
aeents that can t1ake wat.er unfit for human consumption; or 

(d) Analysis of samplee of groundwater froc wells producing water 
that may be used tor human consumption in the affected area 
contains levels of one or more biological, chemical, physical or 
radiological contaL'linanta wblch, if allowed to increase at 
historical rates, would produce a risk to human health as 
detenrined by U1e local health officer, Such contaminant levels 
must be in excess of 50 percent of the maximum allowable limits 
set in accordance with the Federal Safe Drinking Water Act.• 

The Environaental Quality Commlsslon requests your assistance in evaluatini; the 
information presented by the local government::i in the attached documents 
entitled Threat to Drinl>lng Hater Fl!l<!lnss and Proyldinc Seyer Seryice to f.;id
t\ultncmab Coonty; Frallll:.liP-.ciLl'.llln... The:9e documents will be a part cf the record 
ln the hearing, 

Eased on your agency's particular Imowled{;e and expertl.!!'e, it would be i::ost 
helpful if you could speclf lcallY address the followinz in addition to your 
general evaluation and oo!:lilCnts: 

Extent of present usage of e;roundwater in tho affoctod l'.rea for c!rinld.ns 
water; 

Health iopUcations ot' the use of groundwater in Mld-ttrul tnooat, County as 
drinking water; 

!cpact of !!!an-cade organic chetJicals on U!le of groundwater !'or drinking 
water; 

Potential for cesspools or other on-site sewage d.lspcsal systems to 
adversely impact the City of Portland emerzency water supply wells; 

Adequacy of the proposed timetable for sewer construction and 
connections to alleviate groundwater pollution, 

The Coonisslon will appreciate any infor:r:ation you can provide by the closing 
date ror the record on September 11, 198ll. 

!!LS: l 
WL3628 
Cnclonures 

Sincerely, 

Fred Han.een 
Director 

I 
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VICTOR ATIYEH 
aOVl:RNOA 

Water Resources Department 
MILL CREEK OFFICE PARK 
555 13th STREET N.E., SALEM, OREGON 97310 

September 1 O, 1984 

Fred Hansen, Director 
Department of Environmental Quality 
522 SW 5th Avenue 
Box 1760 
Portland, DR 97207 

Dear Mr. Hansen: 

PHONE 378-8456 

DEPAf\TMEN1 OF U.'VJ;?Ot'l.V1E:~IAL QUAU0 

@ [~ I 
\:'J \...'::_ 1_: 

A member of my hydrogeology staff has reviewed the East Multnomah 
County Consortium report dated June 1984, as requested in your letter 
of August 24, 1984. The report entitled "Threat to Drinking Water 
Findings" makes a crisp, straightforward summary of the geology, 
hydrogeology and general ground water quality information for the 
County area. In examining the criteria listed under ORS 454.285, the 
report strongly supports the Mid-Multnomah County Frame Work Plan 
for providing sewer service to· the threatened East County areas. 

Hydrogeologists in this office have been very concerned, since the late 
l 950's, about the rapid growth and subtle changes from rural to suburban 
and urban community developments in East Multnomah and Clackamas 
Counties. The widespread practice of sub-surface disposal of domestic 
sewage into the highly permeable gravel aquifers was of most concern. 
The area has received increased attention from numerous citizen groups 
and governmental agencies since 1960. 

The U.S. Geological Survey in cooperation with this office prepared a 
ground water report for the East Portland area in 1965. In 1974, H.R. 
Sweet and Joseph Illian, geologists with this office, joined with Ed Quan 
of DEQ in preparing a report discussing sub-surface sewage disposal and 
ground water contamination in East Portland. In 1965, it was reported 
that 8 million gallons per day of raw sewage were discharged into the 
gravels of the area by cesspools, seepage pits, and septic drain fields. By 
1974 the sewage loading had increased to approximately 10 million 
gallons per day. Now, in 1984, the latest report estimates the 
sub-surface sewage waste disposal to be 14 million gallons per day. An 
increase of 6 million gallons per day over the past 19 years indicates an 
annual gain of about 31 6,000 gallons per day. 

-~ The coarse gravel deposits are 300 to 400 feet thick and in 1977 they 
were identified as sensitive aquifers on the statewide water table aquifer 
maps by Sweet, Edwards and Associates. Subsequently, the General 
Ground Water Quality Protection Policy was adopted by the Department 
of Environmental Quality. 
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The most recent water quality analysis of public water supply wells now 
indicates increases in nitrate nitrogen concentrations in deeper wells. 
Organic compounds manufactured by man for use as degreasers, solvents, 
and stripping agents are also entering the ground water supply. None of 
these chlorinated organic products belong in the public drinking water 
supply. Yet, we find methylchloride and trichloroethylene (septic tank 
cleaners) in trace amounts entering public well fields. 

The direction of regional ground water movement in the East County 
area has been described as southeast to the northwest in several ground 
water reports of this area. The water table contours, shown on Map 6 of 
the current report, agree with previous field data for the area. Water 
levels in wells near Gresham stand above elevations ZOO feet mean sea 
level. Ground water moves north and west toward elevations of 13 feet 
m.s.l. near the Columbia River. 

Study of the rate of ground water movement in this area has not been 
·---- made. To estimate the average rate of movement, we have used 

pumping data presented on Plate 6 of the Bureau of Water Works report 
dated April 1977. The average permeability of l 0 representative wells 
was found to be 1320 gallons per square foot per day (176.2 square feet 
per day). A water table gradient of 200 feet in six miles (.0063 foot per 
foot) and a storage coefficient of .25 were used in calculating the 
average velocity of ground water flow. Based on these figures, the 
fastest rate is 10 feet per day. The slowest rate is about 0.6 feet per 
day. The average rate of water movement is 4.4 feet per day. 

Data for estimating recharge in this area is not available. Yet, we know 
that much of the area is made up of highly permeable alluvium and 

·---..._, terrace gravels that facililate direct ground water infiltration and 
recharge. Streams and local drainage channels are sparse or 
non-existent in the area. This indicates that most of the annual 
precipitation is transmitted directly to the water table. Coastal dune 
sands have a similar characteristic and often absorb 65 to 85 percent of 
the annual precipitation. (USGS E. Hampton, WSP 1539-K) We expect 
that the permeable surface gravels in East Portland will recharge at 
least 60 percent of the annual precipitation. However, with future 
growth, new paving, and improved drainage plans, the amount of annual 
recharge could be reduced. 
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It is reported that some deep aquifers are partially confined by clay 
beds. However, these beds are not expected to be continuous over the 
entire area and may not protect the deep aquifers from long term 
sewage waste disposal practices. Some deep wells now show trace 
contaminants. The City of Portland is continuing to study various 
anomalies of water bearing zones. The practice of setting multiple 
screens or perforating opposite several aquifer zones will create 
problems in identifying sources of aquifer contamination. 

Water quality data confirm that nitrate concentrations in the shallow 
aquifers increase in the direction of ground water flow, to the 
northwest. The source of the nitrate and the associated man-made 
organic chemicals clearly demonstrates the effect of sub-surface sewage 
waste water disposal practices. It seems only prudent that a responsible 
effort be made immediately to reverse and improve waste disposal 
practices in the area. Otherwise, only long term degradations of the 
area's surface and ground water supply can be expected. 

In summary: 

I. The geology and hydrologic conditions are accurately described 
for the East County Area. 

2. Ground water movement is from southeast toward the 
northwest with an average gradient of 33.3 feet per mile. We 
estimate the average rate of ground water flow to be about 4.4 
feet per day. 

3. Ground water quality of the area will be further degraded if 
present practices of sewage waste disposal are not corrected. 

4. The gravel aquifers of the area are highly sensitive to man's 
activities. Every septic tank, cesspool, or waste facility 
contributes chemical and biological contaminants to the local 
water body. It is not financially feasible to monitor all sources 
of pollution in such areas. 
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5. A hydrologic water budget has not been estimated for this 
area. Evaporation and transpiration losses are most difficult to 
measure accurately and determinations are fraught with 
problems. Several years of accurate records are needed for a 
wide range of evaporation, transpiration, precipitation and 
stream run-off data. Therefore, only a gross estimate of total 
recharge has been made. We estimate that 60 tO 70 percent of 
the annual precipitation moves into the gravel aquifers. 

Providing sewer service to the East County area will reduce a threat to 
the Public Health and preserve the ground water quality for future 
generations. 

Sincerely, 

WILLIAM H. YOUNG 
Director 

WHY:wpc 
4444C 
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Governor 

• Hllliam H. Young, D!rector 
Water Resources Departoent 
555 13th N,E, 
Salem, OR 97310 

near Mr. Young: 

August 24, 1984 ~·----.. -.1--. -·'-----~ 

Le~lslatlon enacted by the Oregon Lerlslature in 1981 and amended in 1983 
(ORS 4~)1.275 et seq) provides a process fer the formil declaration of r. 
Threat to Drinking Water by the Enviro~ental Quallty Comm.isslon. 

On <Tune 27, 19PA, the governing bodies of Mul tnoruah County Central County 
Service District No, 3, the City of Greehar.i 1 and the City of PortJ.and, 
lniti~ted th~ procees fer declaration of a tbreat to drlnklnf water in an area 
of l'ld-!!ultnomah Coul'tY by filing with the Environmental Quality Corumii>sion, 
fcrm:l reoolutlomi, prelJ.w1nary findings of a thl"eat to cJrinkint; water, ar.d 
plans for facilities to alleviate the threat. The facilities proposed inc:lud'3 
construction during the ne}:t 20 years of all trunk sewers, interceptor sewers, 
PUMP stations, and treatment work necessary to provide sewer service to the 
affected area. Cclleotlon oowers would be constructed throui;.>i a voluntary 
Local !uproveocnt District (LID) prooes3. The jurisdlction3 eetiM te that 
approximately 25 percent ot tbe present population of the area woulc: be 
connected to stJwers within 20 years, ba~ed en past experience in vol1Jntary 
LII1 formatic•ns. 

Tbe statute requires the E:nvironnental Quality Coccl.sa1on to schedule a 
hearing within or near the affected area to provide interested persons an 
opportunity to present oral or written testiuony. The Co!l!tlission haa 
scheduled a hearing for this purpose en Augmit 30, 1984, at Parkrose Hleh 
School Cafetorilllil, 11717 H. E. Shaver Street, Portland, Oregon. The hearing 
will be~in at 1 p.m. and continue until 10:30 p.m. with a recess for dinner 
between 5 and 6 p.m. The hearing will oo reconvened before a bearings officer 
on .Septeober 11 1 198lt, at 10 a.m. in Rooci 1400 cf tho Yeon Building, 522 S.W, 
5th Avenue, Portland, Oregon, to hear testioony from pereons who are unable to 
testify at tho August 30, 1984, hearins. Written testimony poatl!Ulrked by 
~epternbcr 11, 1984, will be included in the record. 

Tho hearing is for the puri::ose of gathering evidence to determine whothcr a 
threat to drinking wator exists in the aff'ected area, whet.her the condi tlon::i 
could be el!minated or alleviated by the treatment works and whether the 
proposed treatment works is the most eoon01oioal Kethod to alleviate the 
conditions. Additional questions to bo addre:::sed ar€l whether the nffocted 
area J.s prop1Jrly defined and 11hether the pror.oood schedule for constr1Jotion of 
facilltios is adequate to eliminate or alleviate a threat to drinkin5 water. 
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The statute (ORS 454 .275) deflne:i a "Threat to Drinking Water• to &ean the 
existence in any area of any three of the following conditions: 

•(a) More than 50 per cont of tho affected area consists or 
rapidly drainln& soils; 

(b) The grounduator underlyine the affected area is used or can be 
used for drinking water; 

(o) More than 50 percent of the sewage in the affected area is 
dincharged into cesspools, septic tanks or seepage pits and the 
sewage contains blolot;ical, chemical, physical or radioloe;lcal 
agents that can make water unfit for hU11an consumption; or 

(d) Analysis cf samples Of groundwater froc 11clls producing water 
that oay be used for human consucption in the affected area 
contains levels of one or i:;ore bJ.oloeJ.cal, cbecical, physical or 
radiological contaminants which, if allowed to increase at 
historical rates, would produce a risk to human health as 
determined by the local health officer. Such contaminant levels 
oust be in excess of 50 percent of ttie oaxl!Vlll!l allowable llrr.its 
set in accordance with the Federal Safe DrinkinG Water Act.• 

The Enviro!llllcntal Quality Ccoml.ssion reque!lts •·our assistance in evaluating 
tho information presentfJd by the local governments in the attached docui:cnts 
entHled ~ to Drin!>i0'1 \:!11ter Fl.odiprs and .fJ::QyldiPf: Sej'er Seryice to l·'l..d:. 
!jultnomah ~i;_J':.r3µeuork Plan, These documents will be a part cf the 
record in the bearing. 

Eased on your agency 1 s part.Lcular knowledg<'! ;md expertise, it would be most 
helpful if you could Sptlclfically address the followinG in addition to your 
general evaluation and comments; 

Gcoloeia and Hydrolaeic conditions in the affectEd area; 
Direction and rate of groundwater movelilent; 
Interpretation of groundwater quality; 
Idontiflcatlon of potential aources of nitrates and other pollutants; 
Aquifer recharge area and rates. 

The Commission 1.rill appreciate any information you can provide by the closing 
date for the record on September 11, 19B4. 

HLS:l 
WL3627 
F.nalo~ure:s 

Sincerely, 

Fred Hansen 
Director 
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John Lang, Administrator 
1120 SW. 5th Ave. 

BUREAU OF ENVIRONMENTAL SERVICES 
Portland, Oregon 97204· 1972 

(503) 796-7169 

September 11, 1984 

Environmental Quality Commission 
522 SW 5th Avenue 
PO Box 1760 
Portland, OR 97207 

Dear Commission Members: 

We have been asked by the staff of the Department of Environmental 
Quality to comment on a number of subject areas pertinent to the 
Commission's public hearing concerning a threat to drinking water in the 
cesspool areas of Mid-Multnomah County pursuant to ORS 454. We request 
that this letter and its attachments be placed within the record of 
testimony and written information to be kept as a matter of public 
record on the hearing. 

SEEPAGE FEE 

The ability to establish and levy a seepage fee along with other 
financing measures is provided for in ORS Chapter 454 after the 
Environmental Quality Commission finds a threat to drinking water and 
orders construction of treatment works, The seepage fee and other 
financing tools allowed under the statute can be important resources in 
implementing an affordable sewer program in mid-County. 

The financing plan submitted by the City of Portland proposes a 
voluntary sewer construction program and does not rely on the 
extraordinary financing tools allowed under the statute, This reflects 
statutory provisions that the Commission must make a finding of a threat 
to drinking water and order construction of treatment works before the 
financing mechanisms identified in ORS Chapter 454 are available to a 
municipality. In terms of the seepage fee, the statute further requires 
the municipality to hold public hearings prior to adopting a seepage 
fee. 

During the August 30 public hearing, much concern was expressed about 
the seepage fee. The City believes that these concerns can best be 
addressed in context of an overall financing plan for sewers in 
mid-County, assuming the EQC finds that a threat to drinking water 
exists and orders construction of treatment works. With a declaration 
of a threat, several processes are set in motion which lead to a final 
plan for constructing sewers. 

Engineering 
Bill Gaffi 

796-7181 

System f'l'.arnigement 
Joe Niehuser 

79&7128 

Wastewater Treatment 
Jack Irvin 
285·0205 

Solid Waste 
Delyn Kies 
796·7010 

'.,, 

\ 
,) 
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Specif1cally, the statute grants the municipalities affected by a threat 
to drinking water declaration a twelve month period to prepare final 
plans for alleviating the threat. 

The twelve month planning period offers opportunity to assemble an 
equitab 1 e and afford ab 1 e p 1 an for i nsta 11 i ng sewers in mid-County. The 
statute requires part of that planning process to be public, requiring 
public hearings in consideration of a seepage fee. The City intends to 
make the entire financial planning program a public process, and would 
be willing to return to the Commission to review and .discuss final 
financing arrangements following the twelve month period, 

Jn conclusion, the City believes the threat to drinking water process, 
as def1ned in the statute, is best served by first focusing public 
discussion on the issue of 1) whether a threat to drinking water exists; 
2) whether the sewer facility plans submitted will alleviate the threat; 
and 3) whether the plans submitted are the most economical solution. If 
a threat is declared, local jurisdictions should be allowed maximum 
flexibility in formulating an equitable and affordable financial plan 
for providing sewers. The twelve month planning period provided for in 
the statute will allow time for this to occur, in addition to allowing 
opportunity for public involvement. 

FINANCING IMPLICATIONS OF SEWER CONSTRUCTION SCHEDULES 

The· primary consideration when developing a schedule for the 
construction of sewer facilities to serve mid-County should be the 
severity of a threat to drinking water. Important, but secondary 
concerns, involve the local jurisdiction's ability to finance the 
construction program. 

Financial impact and ability to pay by property owners is only remotely 
related to any construction schedule prescribed by an order. Generally, 
property owners are not affected by construction schedules because they 
are financially obligated on a unit cost basis, i.e., regardless of the 
speed at which sewers are constructed, property owners will individually 
pay for only the facilities that serve them. Since sewers which serve 
individual properties are discrete in nature, they are paid for only 
once and, theoretically, regardless of 1vhen they are provided, at the 
same cost. By way of example and discounting the effects of inflation, 
if sewage facilities to serve a typical residential home cost $4,500 
today and require 70 feet of pipe to be located in front of the 
property, the same cost and length of pipe would be required if the 
property were to be provided sewers in 5, 10 or 20 years. 
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Although the initial cost to property owners is not affected by the 
construction schedule, there is a relationship between schedule and the 
ability of the local jurisdiction to provide low cost financing or loans 
to property owners. This stems primarily from how quickly the 
jurisdiction is required to accumulate debt in support of the program. 
We have asked the City's financial advisor to provide certain 
information regarding the limitations on the City's ability to maintain 
its financial position and thereby continue to offer the lowest possible 
financing cost to property owners. Their response is contained in an 
attached letter. 

Because there are limitations on the City's ability to maintain its 
current financial position if an aggressive schedule for sewer 
construction is ordered, the State must be willing to participate 
financially at a level which insures the affordability and success of 
the program. In addition, the Department of Environmental Quality and 
the Commission must join the City and other Consortium members in 
pursuing appropriate State and federal legislation and federal funding 
in support of the program. 

RECOMMENDED REGULATORY ACTIONS 

In the event the Commission finds that a threat to drinking water exists 
in the proposed Affected Area, and orders the construction of sewers, 
there are a number of regulatory actions which the City and the 
Consortium recommends for consideration by the EQC. These actions, in 
the form of rules adopted by the Commission, would focus on the time 
before sewer services are available to individual properties and would 
have two objectives. First, they would support and expedite 
construction of sewers. Second, they would assist in alleviating the 
threat to drinking water pending provision of sewer services. 

The following are recommended topic areas for new EQC Administrative 
Rules. 

1. New and replacement cesspools and seepage pits should be installed 
in a location which facilitates connection to a sewer system, as 
shown on facility plans for the Affected Area. To the extent 
possible, additional on-site private plumbing, including 
installation of a dry line to the connection point with the public 
sewer, should be required. 

2. Construction standards for cesspools should reflect the temporary 
status of subsurface sewage disposal systems in the Affected Area. 
Property owners with subsurface systems which have failed and who 
are scheduled to receive sewer services should be allowed to 
construct a replacement subsurface facility at the least possible 
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cost, pending installation of sewers. Construction standards for 
cesspools and seepage pits should reflect their anticipated service 
lives. 

3. Sale and use of chemical compounds used to maintain subsurface 
disposal systems should be evaluated, in light of a declaration of a 
threat to drinking water. Where appropriate, restrictions on the 
sale and use of these kinds of chemicals should be applied. 

4. Standards should be re-examined for requiring construction of and/or 
connection to a sewer system, based on a property's proximity to 
existing sewage collection and transportation facilities. Standards 
and enforcement procedures should be set by the EQC for the entire 
Affected Area to ensure uniform requirements to property owners 
among all sewer service provider jurisdictions. 

5. Construction of sewer collection facilities should be required in 
all new commercial and residential developments, pending provision 
of downstream sewer facilities. Where appropriate, requirements 
should be set for construction of sewer collection facilities at 
such time that major transportation or utility improvements are 
made, regardless of the availablity of downstream facilities. 

AVAILABILITY OF SEWER SERVICES 

Under the City's proposed plan for providing sewer services within the 
Columbia and Inverness basins, Portland would finance and construct all 
sewage transportation facilities (interceptor and trunk sewers) 
reg'ardless of property owner interest or involvement. With installation 
of these facilities, local sewage collection services will be obtainable 
anywhere within the two basins. Additionally, as is provided for in the 
wholesale service agreement between Portland and the Central County 
Service District, scheduling of sewage transportation facilities can be 
modified or accelerated to meet demands of property owners who desire 
sewer services prior to established schedules for construction of sewage 
transportation facilities designed to serve their neighborhoods. 

Portland, as well as other Consortium members, has also established a 
policy for phasing of sewer service extensions which gives priority to 
meeting property owner requests for sewers. That policy, which is 
stated in the Framework Plan, gives highest priority to completion of 
major facilities that will enable installation of collection systems and 
provide service to areas with failing subsurface disposal systems. 
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Because of the design of gravity sewer systems and the requirements of 
economic construction phasing, it will not be possible to serve 
individual properties irrespective of logical engineering and financing 
considerations. However, given new policies for extending sewage 
transportation facilities and phasing construction, the majority of 
property owners within the proposed Affected Area can be assured of 
sewer service delivery within a reasonable time from request for service 
extensions. 

DEFERRAL OF SPECIAL ASSESSMENTS 

The State of Oregon offers a special assessment deferral program to 
homeowners who are 62 or older with annual household incomes of less 
than $17,500. Under the deferral program, qualified homeowners must 
first finance their special assessment through the Bancroft bond 
program. The State of Oregon then makes the semi-annual installment 
payments for the homeowner, charging a 6 percent interest rate per year, 
and establishing a lien against the property for the payments made by 
the State. All deferred assessment payments, plus interest, become due 
when the homeowner dies, the ownership of the property changes, or if 
the homeowner no longer lives on the property. 

The special assessment deferral progr~n has not been.well received by 
senior citizens in neighborhood meetings in mid-County. The reason, in 
part, is the ultimate cost to participating homeowners. Requiring 
homeowners to first "bond" their assessments means that the interest 
charged by the State for the deferral program is added to the interest 
rate charged under the Bancroft bond program. With Bancroft bond 
interest rates ranging from 9% to 12% and the State's payment deferral 
rate of 6%, the effective interest rate on a deferred assessment is in 
the range of 15% to 18% annually. 

Although not currently allowed by State law, there are alternatives to 
the way the program is presently structured. One alternative would have 
the State pay the entire assessment and then charge the property at a 
interest rate equivalent to existing interest rates on Bancroft bonds, 
or some similar index representing the cost of borrowed funds. Funding 
for the program could come through the State's General Fund, or the 
Pollution Control Bond Fund. In any case, the objective would be to 
offer assessment deferral financing at a reasonable interest rate, 
commensurate with current market rates for Bancroft bonds. 

If ordered to construct sewer facilities with mid-County, the City 
intends to pursue this issue further, possibly introducing legislation 
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at the 1985 Legislative Session and will request the support of the 
Environmental Quality Commission in improving upon the existing Special 
Assessment Deferral Program. 

Sincerely, 

John Lang 
Administrator 

RWR/DJG: al 
16:eqc 

Enc. 



Government Finance Associates, Inc. 

September 11, 1984 

Environmental Quality Commission 
State of Oregon 
895 Summer Street N.E. 
Salem, OR 97310 

Dear Sirs: 

S[lJ .1 i ·1·1,(1 l, 

' ~ ' -1 

My firm, Government Finance Associates, Inc., serves as financial advisor to 
the City of Portland, Oregon. We have acted in this capacity since December 
of 1981. Because of our work with the City we have become intimately familiar 
with the City's financial condition, including the City's general obligation 
debt and Sewage Disposal Fund, We have reviewed the City's current financial 
condition and projected financial condition for the foreseeable future. In 
addition, we have reviewed the basic assumptions regarding the potential $255 
million sewer program for the sewering of the unsewered area of 
"mid-Multnomah" County (the "Project"). Based on our review and analysis we 
make the following comments: 

1. It is our opinion that the City's Sewage Disposal Fund is capable of 
financing the required trunk lines anq other major facilities associated 

. with the Project through the use of revenue bonds. 

2. The City, based upon current and projected debt ratios and the City's 
adopted debt management plan, can support no more than $40 million of 
Bancroft bonds outstanding at any one time without affecting the City's 
credit quality (i.e., bond rating). 

3. In order to not affect the City's credit rating, assuming a level of $40 
million in Bancroft bonds outstanding at any one time, it is necessary 
that all "Bancrofted" properties be included in the City's tax base. 

4. In the event that the Project requires more than $40 million of Bancroft 
bonds outstanding at any one time, additional methods of financing the 
local improvement portion of the Project will have to be found in order 
to avert a credit quality deterioration of the City. 

5, Nationally, a precedent has been set for State assistance in the develop
ment of large sewer programs similar to the Project. Attached please 
find an example of a state authority, the Virginia Water and Sewer 
Authority, which was formed to aid in the development of local water and 
sewer systems. 



Government Finance Associates, Inc. 

Environmental Quality Commission 
September 11, 1984 
Page two 

Please note that our comments and assumptions will have to be reviewed and 
possibly changed if the voter initiative known as Measure 2 is passed in the 
November election. 

JOR:kl 1 

Sincerely, 

~· ~ fJ\ 
J. David Rush 
Vice President 
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SENATE BILL NO. 229 / 

AMENDMENT IN THE NATURE OF A SUBSTITUTE 

(Proposed by the House Committee on Conservation and Natural Resources on 
February 29, 1984) 

(Patron Prior to Substitute-Colgan) 
A BILL to amend the Code of Virginia by adding in Title 62.1 a chapter numbered 21, 

consisting of scctlons 62.1-197 through 62.1-223 establishing a Virginia Water and 

Sewer Assistance Authority. 

Be it enacted by the General Assembly of Virginia: 
I. That the Code of Virginia is amended by adding in Title. 62.1,' a chapter numbered· 21, · 

consisting of sections 62.1-197 through· 62.l-223·as follows: 
CHAPTER 21. 

VIRGINIA WATER AND1SEWER ASSISTANCE AUTHORITY. 

§ 62.1-197. Short tit/e.-This chapter shall be known and may be cited as the Virginia 

Water and Sewer Assistance Authority Act. 

§ 62.1-198. Legislative findings and purposes.-The General Assembly finds that there 

exists in the Commonwealth a critical need for additional sources of funding to finance 

the present and future needs of the Commonwealth for water supply and wastewater 

treatment facilities. This need can be allevi'ated in part through the creation of a state 

water and sewer assistance authority. Its purpose i's to encc:urage the inves,~r_nent of both 

public and private funds and to make, loans and grants avat1able to local gove.rnments to 

finance water and sewer proiects. The General Assembly determines that the creation of 

an authority for this purpose is in the public interest, serves a public purpose and will 

promote the health. safety, welfare. convenience or prosperity of the ·people of the 

Com,monwealth. 

§ 62.1-199. Defini'tions.-As used 

appears from the co(ltext: 

~:,. 
in this chapter, unless a different meaning clearly 

.. Authority" means the Virgini'a Water and Sewer Assistance Authority created by this 

chapter. 

"Board of Directorsu means the Board of Directors of the Authon"ty. 

"Bonds" means any bonds, notes. debentures, interim certificates. bond. grant or 

revenue antlcipation notes, lease and sale-leaseback transactions or any other evidences of 

indebtedness of the Authority. 

"Capita/ Reserve Fund" means the reserve fund created an'd established by. the 

Authority in accordance with § 62.1-215. 

"Cost."' as applied to any project financed under the provisions of this chapter, means 

the. total of all costs incurred by the local government· as reasonable and necessary for 

carrying out all works and undertakr'ngs necessary or incident to the accomplishment of 

any proiect. It includes, without limitation, all necessary developmental, planning and 

feasibility studies, surveys, plans and specifications, architeCtural: . engineering. financial, 

legal or other special services, the cost of acquisltion of land and any buildlngs and 

improvements thereon, including the discharge of any obligations of the ~etlers of such 
'· 

land, buildings or improvements, site preparation and development, includil}g demolition or 

rctnoval of a~'(t'stz'ng Rtructuroa, constructt'on and reconstruction, labor1 mat'1ria/~, rna~flin?r;v 
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1 and cquiprnent, thn reasonable costs of financing incurred by the local governrnent in lira 

2 course of the . development of the proj'ect, carrying charges incurred before placing the 

3 project in service, interest on local obligations i'ssued to finance the project to a date 

4 subsequent to the estimated date the project is to be placed in servi~e. necessar;l expenses 

5 incurred in connection with placing the project in servi'ce, the funding of accounts and 

6 reserves which the Authority may require and the cost of other item.<; which the Authority 

7 determines to be reasonable and necessary. 

8 .. Local governinant'' means any county, city, town, u;ater and sewer authority, sanitary 

9 district or· any other state or local authority. board, district or political subdivision created 

10 by the General Assembly or pursuant to the Constitution and laws of the Commonwealth. 

11 "Local obligations" means any bonds, notes, debentures. interim certt]icates, bon·d, 

12 grant or revanue anticipation ·notes, leases or any other evidences of indebtedness of ·a 

13 looal government. 

14 .. Minimum capital reserve fund requirement" means, as of any particular date of 

15 computation, the amount of money designated as the minimum capita/ reserve fund 

16 requirement which may be established in the resolution of the authority authorizing the 

17 issuance of. or the trust indenture securing, any outstanding issue of bonds. 

18 .. Proiect" means any water supply or wastewater treatment facz1ity located or to be 

19 located in the CommonweGlth by any local government. The term includes, without 

10 limitation, water supply and lntake facilities: water treatment and ft7tration facz7ities: 

21 water storage facilities; water distribution facilities; sewage collection, treatment and 

22 disposal facilities; ralated office, administrative, storage, maintenance and laboratory 

23 facilities; and interests in !arid related thereto. 

24 § 62.1~200. -Creation of Authorit)!.-The Virginia Water and Sewer Assistance Authority· 

25 is created. with the duties and pQwers set forth in this chapter. as a public body 

26 corporate . and as a political subdivision of the Commonwealth. The' eXercise by the 

27 Authority of the duties· and powers conferred by this chapter shall be deemed to be the 

28 p~rformance of an essential governmlznta/ function of the Commonwealth. 

29 § 62.1-201. Board of Dlrectors.-A. All powers, n"ghts and duties conferred by this 

30 chapter or other provisions of law upon the Authority shall be exercised bY a Board of 
,...~--·-

31 Directors co.nsisting .of. the State Treasur-;,., . the E.x~cutiVl!_ __ ,Dir__~~~~!: .of_ the State Wate-r-... , 

). 

) 

32 Control Board, the Sta_te Health Commissioner, and six members appointed by the I 
33 Governor, subfect to confinnatz'on by the General Assembly. The members of the Board of 

34 Directors appot'nted by the Governor shall serve terms of four years each, except that the 

35 ori'gina/ terms of three members appointed by the Governor shall end on June 30 1985, 

36 1986. and 1987. respectively. as designated by the' Governor. Any appointment to fill a 

37 vacancy on the Board of Directors shall be made for the unexp;·red term of the member 

38 whose death. resignation or rert1oval created the vacancy. All members of the Board of 

39 Directors shall be resi'dents of the Commonwealth. lvfembers m'!-Y be appointed to 

40 successive terms on the Board of Directors. Each member of the Board of Directors shall 

41 be reimbursed for his or her reasonable expenses incurr~d in attendance at meetings or . . 
42 1vhen otherwise engaged i"n. the business of the Autho_ri(v and shall be compensated at the 

43 rate provided in § 2.1-20.3 of the Code of Virginia for ear:h day or portion theruof in 

44 which the 1nernber is engaged itt the business of the Authority. 
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1 B. Tha Governor shall desi'gnate one member of the Board of Directors as chairman; he 

2 shall be the .chief executive officer of the Authority. The Board of Directors nzay elect '?ne 

3 marnber as vica.-chair1nan; he shall exercise the powers of chairman in the, absence of the 

4 chairman or as directed by the chairman. The State Treasurer, the Executive Director of 

5 the State iVater Control Board and the State Health Conmmissioner shall not be eligfb/e 

6 to serve as chairman or vice chairman. 

7 C. Meetings of the Board of Dt'rectors shall be held at the call of the chairman or of 

8 any four me1nbers. Five members of the Board of Directors shall constitute a quorum for 

9 the transaction of the business of the Authority. An act of the majority of the members of 

10 the Board of Directors present at any regular or special meeting at which a· quorum is 

11 present shall be an act of the Board of Directors. No vacancy on the Board of Directors 

12 shall impair the -right of a maiority of a quorum of the members of the Board of Directors 

13 to exercise all the rights. and perform all the duties of the Authority. 

14 D. Notwithstanding the provisions of any other law. no offi~er or employee of the 

15 Commonwealth shall be deemed to have forfeited or shall have forfeited his or her office 

16 or ernploy1nen.,t by reason of acceptance of membershlp on the Board of Directors or by 

17 providing service to the Authorfty. 

18 § 62.1·202. Appointment and duties of Executive Director.-The Governor shall appoint 

19 an Executive Director of the Authority. who shall report to. but not be a member of, the 

20 Board of Directors. The Executive Director shall serve as the ex officio secretary of the 

21 Board of Directors and shall administ.er. manage and direct the affairs and activities .of 

22 the Authority in accor'!ance with the policles and under the control and direction of the 

23 Board of Directors. He shall attend meetings of the Board of Directors. shall keep a recotd 

24 of the proceedings of the Board of Directors and shall maintain and be .custodlan of all 

25 books. document$ and papers of the Authority. the minute book of the Authority and its 

26 otfici"al seal. He may cause copies to be made of all minutes and other records and 

27 documents of the Authon"ty _and may give certificates under seal of the Authority to the 

28 effect that the copies are true. copies. and all persons dealing with the Authority may rely 

29 upon the certificates. He sha~/ also perform other duties as insiructed by the Board of 

30 Directors in carrying out the purposes ·of thi"s chapter. He shall execute a· surety bond in 

31 a penalty sum determined by· the Attorney General. The surety bond shall be executed by 

32 a surety company authorized to transact business in the Commonwealth and shall be 

33 conditloned upon the faithful performance of the duties of the otffce. 

2.1·203. Powers of Authority.-The Authorit)l is granted a1r -powers necessary or. 

35 appropriala lo carry out and to a/factuata its purposos, including tho following: 

36 1. To have perpetual succession as a public body corporate and as a political 

37 subdivision of the Commonwealth: 

38 2. To adopt, amend and repeal bylaws, rules and regulations not inconsistent with this 

39 chapter for the administration and regulation of its affairs and to carry into affect the 

40 powers and purposes of the Authority and the conduct of its business; 

41 

42 
3. To sue and be sued in its own name; . 
4. To have an official seal and alter it at will although the failure to affix this seal 

43 shall not affect the validity of any instrument executed on behalf of the Authorit_v; 

44 5. To maintain an office at any place within the Commonwealth ivhich it designates; 

--------------
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6. To 1nake and execute contracts and all other instruments ·and Ggre(]ments necessary 

or conveni'cn.l for the perfor1nance of its duties and the exercise of its powers and 

functions under this chapter: 

7. To sell. conve.v. mortgage. pledge, lease, exchange, transfer and otherwise dispose of 

all or any part of its properties and assets: 

8. To employ officers, enrployees, agents, advisers and consultants and to determine 

their duties and compensation: 

9. To procure insurance, in amounts and from insurers of its choice, against any loss 

in connection with its property, assets or activities. including insurance agaittsl liability for 

its acts or the acts of its directors, employees or agents and for the indemnification of the 

members of its Board of Directors; 

JO. To procure insurance, guarantees, letters of credit and other forms of collateral· or 

security from any public or private entities, including any d_epartment. agency or 

instrumentality of the United States of America or the Commonwealth, for the payment of 

any bonds issued by the Authon'ty, includlng the power to pay premiums or fees on any 

such insurance, guarantees, letters of credt"t and other forms of collateral or security; 

J J. To recet"ve and accept from any source a{d, grants and contrt"butions of money, 

property. labor or other things of value to be held, used and applied to carry out the 

purposes of this chapter subject to the conditions upon which the aid, grants or 

contributt"ons are made; 

J 2. To enter into agreements with any department, agency or instrumentality of the 

United States of America or the Commonwealth for the purpos~ of planning, regulating 

·and providing for the financing of any projects; 

13. To collect. or to authorize· the trustee under any trust indenture securing any 

bonds to collect, amounts due under any. local obilgations owned by the Authority, 

including taking the action rei/uired by § 15.1-225 to obtain payment o/ any sums in 

default: 

J 4. To enter into contracts or agreements for the servicing and processi'ng of local 

obligatiOns owned by the Authorfty; 

15. To invest or reinvest its funds as provided in this chapter or· permitted by 

applicable law: 

16. Unless restricted under any agreement with holders of bonds, to consent to any 

modification with respect to the rate of interest, time and payment of any installment of 

principal or intere.-;t, or any other term of any local obligations owned by tha Authority: 

17. To establi'sh. and revise, amend and repeal. and to charge and collect, fees and 

charges in connection with any activities or services· of tho Authority; and 

18. To do any act· necessary or convenient to the exercise ·af the powers granted or 

reasonably implied by this chapter. 

§ 62.1-204. Power to borrow money and issue bonds.-The AutJ:iority shall have the 

power to borrow money and issue its bonds in amounts the Authority determines to be 

necessary or convenient to provide funds to carry out its purposes and powe:s.'- The total 

amount of bonds outstanding at any one ti'me, i'ssued b;• the Authority, shall not exceed 

the sutn of $300.000,000 without prz'or approval of the General Assembly. 

§ 62. 1-205. Pou•er lo issue refunding bonds.-The Authority shall havf! the power.- (t) to 

--r 
,, 
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t~<>sue bonds to reneu• or to pay bonds, including the interest. (ii) whenever U deems 

refunding e'(pedient. to refund any bonds by the issuance of new bonds. whether .the 

bonds to be refunded have or have not matured. and (iii) to issue bonds partly to refund 

bonds then outstanding and partly for its corporate purposes. The refunding bonds may be 

exchanged for the bonds to be refunded or they may be sold and the proceeds applied to 

the purchase, redemption or payment of the bonds to be refunded. The amount of the 

refunding bonds issued by the Authority shall not be included in the total of outstanding 

bonds for purposes of the limit on the amount of bonds issued by the Authority as 

provided In § 62.1-204. 

§ 62.1-206. Sources of Payment and Security for Bonds.-The Authority shall have the 

power .. to ple'!_f!!__?n~_:!!.Y..e_'!ue or fu1!_'fs__.~f__.!_f!f!. __ ~uthority to the payment of its bonds, 

subject only- to any prior agreements with the holders of particular bonds pledging---;;;6~;y·· 
,.:,.-- - - --- -- -- - . ···--- ·-· -··-- . -- .. -· 

or revenue. Bonds may be additionally secured by a pledge of any local obligation owned 
---· . ~-

b:Y the Authority, any grant, contri'bution or guaranty from the United States of America. 

15 the Commonwealth or· any corjJoration, assoct'ation, institution or person, any o~her 

16 property or assets of the Authon"ty, or a pledge of any money, income or revenue of the 

17 Authority from any Source. 

18 § 62.1-207. Liabt1ity of Commonwealth. political subdivisions and members of board of 

19 directors.-No bonds issued by the Authority under this chapter shall constitute a debt or a 
---·-···--- ·-· ---- -~-·----

20 pledge of the faith -~'!.'! __ :_~'!_~~-~--~!_!_he Commonweal~':~ . or any political subdivision thereof 

21 other than the Authority, bu~ shall be payable solely from the revenue, money or proper:ty 

22 of the Authority as provided for in this chapter. No member of the Board of Directors or 

2.3 officer, employee or agent of the Authority or any person executing bonds of the 

24 Authority shall be liable personally on the bonds by reason of their issuarice. or i!:x;ecUtion. 

25 Each bond issued under this chapter shall contain on its face a statement to the effect (1} 

26 that neither the Commonwealth, nor any political subdivision thereof. nor the Authorlty 

27 shall be obligated to pay the principal of. or interest or premium on, the bond or oiher 

28 costs incident to the bond ·exc;ept from the revenue, money or p~operty of the Authority 

29 pledged and (ii) that neither the faith and credit nor the taxr''ng power of the 

30 Commonwealth. or any political subdivision thereof, is pledged to the payment of the 

31 princlpa/. of or interests or premium on the bond. 

32 § 62.1-208. Authon"zation, content and sale of bonds.-The bonds of the Authority shall 

33. ba authorized by a resoluti'on of the Board of Directors. The bonds shall bear. the date or 

34 dates and mature at the time or ti'mes that the resolution provides: except that no bond 

35 shall mature more than fifty years from its date of issue. The bonds may bear interest ct 

36 the rate or rdtes, 1"ncluding variable rates, -be_ in the denominations, be executed in the 

37 manner. be payable in the medium of payment, be payable at 'the place or places. and be 

38 subject to the terms of redemption, including redemption before maturity, that the 

39 resolution authorizlng their issuance provides. Bonds may ~e solt!. by the Authority at 

40 public or private sale at the price or prices that the Authorz'ty approves. The Authority 

seq.) of Chapter 5 of Title 15.1 of 41 may bring action pursuant to Article 6 (§ 15.1-213 et 

42 the Code of Virginia to determine the validity 

43 bonds under this chapter and lhe legality and 

.. · ~ 
of any issuance or proposed issuance of its 

va//dlly a/ 11// pl'denudinga pruviou~/y tak1J11, 

44 or proposed in a resolution of the Authority to be taken, for the authorization, issuance. 
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1 sale and delivery of bonds and for the payment of the principal of and premiurn, if any, 

Z. and interest on· bonds. 

3 62. 1-209. Provisions of resolution or trust indenture authorizing i'ssuance of bonds.-A. 

4 Bonds may be secured · b_v a trust indenture between the Authority and a corporate 

S trustee. which '!'ay be any bank havz'ng the power of a trust company or any trust 

6 company 

7 protection 

lVithin the Coinmo11wealth. A trust indenture may contai'n ~provisions for 

and enforcing the rlghts and remedz'es of the b'ondholders that are reasonabla 

8 and proper and not in violation of law, incl11ding covenants setting forth the duties of the 

9 Authority in relation to the exercise of its powers and the custody. safekeeping and 

10 application of all money, The Authority may provide by the trust indenture for the 

11 payment of the proceeds of the · bonds and all or any part of the revenues of the 

12. Authority to the trustee under the trust indenture or to sorlte other depository, and for th'l! 

13 me"th<;>d of their disbursement with whatever safeguards and restrictions as the Authority 

14 speci/1.·es. All expenses incurred in carrying out the trust indenture may be treated as part 

15 of the operating expenses of the Authority. 

16 B. Any resolution or trust indanture pursuant to which bonds are issued may contain 

17 provlsi'ons. which shall be part of the contract or contracts with the __ holders of such bonds 

18 as to: 

19 1. Pledging all or any part of the revenue of the Authority to secure the payment of 

~C the bonds. subfect to any agreements with bondholders that then exi'st; 

21 2. Pledging all or any part of the assets of the Authority, including local obligations 

22 owned by the Authort'ty, to secure the payment of the bonds, subject to any agreements 

23 with bondholders that ~hen axi'st; 

24 3. The use and disposition of the cross income from. and payment of the prlncipal of 

25 and premium, if any. and interest on local obligations owned by the Authorit)'." 

26 4. The establishment of reserves •. st'nkt'ng funds and other funds and acCounts and the 

27 regulation and disr)osition thereof; 

S. Limitations on the purposes 28 to whlch the proceeds from the sale, of the bonds may 

29 be applied. and limitations pledging the proceeds. to secure the payment of the bonds; 

30 G. Limitations on the issuance ·of additional bonds, the tenns on whiCh additlonal 

31 bonds may be t'ssued and secured~ and tho refuriding of outstanding or other bonds; 

32 7. The procedure. if an>'• by· which the terms of any contract wi'th bondholders may be 

33 amended or abrogated, the amount of bonds, If any, the holders of which must consent 

34 thereto, and the manner in which any consent may be given: 

35 8. Umitations on the amount of money to be expended by the Authority for operating 

36 expenses of the Authority; 

37 9. Vesting in a trustee or trustees any property, rz'ghts. powers and duties t'n trust that 

38 tho Authority may determine, .and limt'ting o~ abrogating the right of bondholders to 

39 appoint a trustee or limit the ri'ghts, powers and duties ·of the trustee~; 

40 JO. Defining the acts or omissions which shall constitute a default, the obligations or 

41 duties of the Authority to the holders of the bonds, and the rights and rem'!_di[!S of the 

42 holders of the bonds in the event of default. i:zcluding as a matter of right the 

43 appoint1nent of a receiver; these rights and remedies may 1·nclude the general /C'!A-'S of the 

U Csmmenirrnlll1 r.mt ef.t1er p,rm'l§ien§ 8f llli.~ rhflfll!lr; 
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1 J J, Requiring the Authority or the trusteas under the trust indenture to file a patition 

2 With the G'?vernor and to take any and all other actions required under § 15.1-225 of· the 

3 Code of Virginia to obtain payment of all sums necessary to cover any default as to any 

4 principal of and premium. if any, and interest on local obligations owned by the Authority 

5 or held by a trustee to which § 15.J-225 shall be applicable; and 

6 12. Any other matter, of like or different character, relating to the .terms of the bonds 

7 or the security or protection of the holders of the bonds. 

8 § 62.1-210. Pledge by Authority.-Any pledge made by the Authority shall be valid and 

9 binding from the time when the pledge is made. The revenue, money or property so 

10 pledged and thereafter received by the Auhority -shall immediately be subject to the lien of 

11 such a pledge without any physical delivery thereof or further act. Furthermore. the Jien 
. ' 12 o/ any such pledge shall be valid and binding as agalnst all parties hCzving claims of any 

13 .kind in tort. contract or otherwise against the Authority, irres.vective of whether the 

14 parties have notice of the pledge. No recording or f~1ing of the res"alution authorizing the 

15 issuance of bonds. the trust indenture securing bonds or any other instrument, including 

16 filings under Article 9 of the Uniform Commercial Code of Virginia (§ 8.901 et seq. of the 

17 Code of Virginia). shall be necessary to create or perfect any pledge or security interest 

18 granted by th.e Authority to secure any bonds. 

19 § 62.1·21 J. Purchase of bonds by authorz'ty.-The Authority, subject to such agreements 

20 with bondholders as may then exist, shall have the power to purchase bonds of the 

21 Authority out of any .available funds,. at any reasonable price. If the bonds are then 

22 redeemable. this price shall not exceed the redemption pn·ce then applicable plus accrued 

23 , interest to the next interest payment date. 

24 § 62.14 212. Boftds as negotiable i'nstruments.-Whether or not in form and character of 

25 negotiable instruments. the bonds of the Authority are hereby made negotiCzble 

26 instruments. subj'ect only to provisions of .the bonds relating to registration. 

27 

28 
§ 62.1·213. Validity of sic'n'1.iui-es of prior niembers or· o/ficers.-ln the event that any of 

the members of · the Board f:!f Directors or any officers of the Authority cease to be 

29 members or officers before the. delivery of any bonds signed by ihem, thei~ si'gnatures or 

30 authorized substitUte signatures shall nevertheless be valid and sufficlent for all purposes 

31 as if the members or_ officers had remained in office until delivery. 

32 § 62.1·214. Bondholder Protection.-Subsequent amendments to this chapter shall not 

33 limit the rights vested in the Authon'ty wi'th respect to any agreements made with, or 

34 remedies ava11able to. the holders of bonds issued u"nder this chapter before the enactment 

35 of the amendments until the bonds, together with all premium and interest there'Dn, and 

36 all costs and expenses in connection with any proceeding by or. on behalf of the holders, 

37 are fully met and discharged, 

3~_--§ 62.1·215. Establish1nent of capital reserve funds.-A. I. The Authority may create and 

39 establlsh one or more capltal reserve funds and may pay into each capital reserve fund (i) 

40 any moneys appropriated and ;nade available by the Commonwealth for the purpose of 

41 auoh a fund; (ii) a11y pracooda o/ tho wla of htJHds o/ lhtJ AulhtJr/ly, lo tha aJttant prov/dad 

42 in the resolution authorizing the issuance of, or the· trust indenture securing, the bonds. 

43 and (iii) any other ·moneys which may be made available to the Authority for the purpose 

44 of such a fund from any other source. All moneys held in any capital reserve fund. except 
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as hereinafter p~ovlded, shall be used solely for tha payment when due of the principal of 

and premium, if an.v. and interest on the bonds secured in whole or in part by such a 

fund. If, however, tnoneys in any such fund are ever less than the minimum capital 

reserve fund requira1nent· estab/r'shed for the fund. the Authority shall not use the monays 

for any optional purchase or redemptz'on of bonds. Any income or interest earned on. or 

increment to. any capital ·reserve fund due to its t'nvestment may be transferred by the 

Authority to other funds or accounts of the Authority to the extent it does not reduce the 

amount of the capital reserve fund below its minimal requirement. 

2. The Authority shall not at any tlme issue bonds secured in whole or in part by any 

capital reserve fund, 1] upon the issuance of the bonds, the amount in the capital reserve 

fund will be less than its minimal requirement unless ihe Authority, at the time of. ? 
issuance of the bonds. deposits i'n the fund an amount which, together with the arnoun 

then in the fu_nd, will not be less than the fund's minimal capital reserve requirement. 

8. Jn order to assure further the mai'ntenance of capital reserve funds, the chairman of 

the Authority shall annually, on or before December J, make and deliver to the Governor 

and the Secretary of Administratihn si'ffi P( '"' 1ea ·a ·certificate stating the sum, if any, 

required to restore each capital reserve fund to its minimal requi'rement. Within five days 

after the beginning of each session of the General Assembly, the Govenzor shall submit to 

the presiding officer of each House of the General Assembly printed copies of a budget· 

including. the sum, if any. required to restore each capital reserve fund to its -~minimal 

requirement. All sums, if any, which may be appropriated by the General Assembly for 

any restoration and paid to the Authority shall ·be deposited by . the Authority. in the 

applicable capital reServe fund. All ti.mounts pald to the Author(ty bv the Commonwealth 

pursuant to ~!!~. _ J?.1:0ViS_lO!!~. __ Of t!z.~ .. _.s_e._ctiOf!-_ shall Ct:?_nstftute and be accounted for< GS 

advances by the Commonwealth to the Authority and, subject to the rights of the holders 

of any bonds of the Authority, shall be repaid to the Commonwealth without i'nterest from 

ava11able operating revenues of the Authority in excess of amounts required for the 

payment of bonds or other ob/iga~ions of the Authority, the maintenance of capital reserve 

funds. and operati'ng expenses. 

C. The Authority may create and establi'sh other funds as necessary or desirable for i'ts 

corporate purposes. 

D. Nothing in this section shall be construed as liini'tlng the power of the Authority to 

issue bonds not secured by a capital reserve fund. 

§ 62.1~216. Purchase of local ob/igations.-The Authority shall have the power and 

authority. ivith any funds of ~hl! A.utho~~·~!'__'!"_v_a11ab!e_ for su~~ a purpose; to purchase and 

acquire, on terms which. .. the Authority determines, focal obligations to /ina-;,,;;e-ihe cost of 

any pf-ofe~t: -y.;,~ _ Auth~rity_. ;,ay pledgf! _!~ __ ttz_'7 p~?_'!}'!..'!_!___9[_~!!>'_k<?!:~~ al/-or--any portion-of-

the local obligations so purchased. The Authority may also, subject f.""a .. ·;;,·ny SU-ch-jJla·dge, 

sall any local ob/igatlmu so purchasad and apply· th~ .{m1ca1uis of· im'ch. <1 sala (Q !ha 

purchase of other local obligations for financing the "cost of any proiect or-1or any ··either-
corporate purpose of the Authority .. L 

The Authority may require, as a condition to the purchase of any local obligation. that 

the local government 1:-.suing an obligation covenant perform any of the following: 

A. Estab!t:c;h and collect rants, ra~'!~!_f!!.'i!~-~-f}t;i_c.harges._t.a_pr.0_4.f!.c_e _ _reven~_~leflicient to --
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pay all or a specified portion of (i) the costs oj operation, fflaintenance, replacement, 

renei.-val . and repairs of the project; (ii) any outstanding indebtedness incur_red for Li1a 

purposes of the project. including the principal of and premium, if any, and interest on 

the local ob!i'gations b;sued by the local government to the Authority; and '(iiij any 

amounts necessary to create and .. main_tairz~ ar;Y,.;!'equired ref.'!.':"'e,· 

B. Create and maintain a special fund or. funds for the payme,.nt of. the principal of .. . ' ·~. 

and premium. zl any. and lnterest on any local obligations and any other amounts 

becoming due under any agreement entered into in connection with the local obligation, or 

for the operation. maintenance, repair or replacment of the proiect or any portions thereof 

or other property of the local government, and deposit into any fund or funds am0unts 

sufficient to make any payments as they beco1ne due and payable; 

c·. Create and maintain other special funds as required by the Authority; and 

D. Perform other acts, t"n~luding ·th«. conve"yance of real and, personal property. together 

with all rig_ht, title and interest therein. to the Authon"ty, or: take other actions as may fe 
deemed necessary or deslrable by the Authon'ty to secure payment of the principal of and 

premium. if any. and interest . on the local obligations and to provide for the remedies <;>I 
the Authority or other holder of the local. obligations t'n the ~vent of any default by the 

local government in the payment. 

All local governments issuing and selling local obligations to the Authority are 

authorized to perform any acts, take any acti'on. adopt any proceedings and make and 

carry out any contracts with the Auth9rity that are contemplated by this chapter. 

§ 62.J-217. Grants from Commonwealth.-,The Commonwf!alth may make grants of 

money or property to the Authori'ty for the purpose of enabling it to carry out its 

corporate purposes and for the exercise of its powers, including· deposits to the capital 

reserve funds. This section shall not be construed to limit any other power the 

Commonwealth may have to make grants to the Authority. 

§ .62.1-218. Grants to local governments.-The Authon"ty shall have the power and 

authority. wi"th any funds of !he Authority' avai1able for thi's purpose, to make grants or 

appropriatio~ to local gqvernments_: .. ~n, .1et~rmining which local governments are to 

receive grants or appropn"ations, the State Water Control Board and "the Department of 

Health shall assz'st the Authon"ty in determz"n1i1.g .needs for wastewater treatment and water 

supply facilitles. 

§ 62.1-219. Exemption from taxation.-As set forth in § 62.1-200. the Authorlty will be 

performing an essential governmental function in . the ~Xercise of' the powers conferred· 

upon it by this chapter. Accordingly, the Authority shall not ha requirad to pay any taxes 

or assessments upon any project or any property, or any taxes or assessments upon anJ' 

project or any property or local obli'gation acquired or used by the Authority under the 

provisions of thi's chapter or upon· the income therefrom. Any bonds issued by the 

Authority under the provisions of this chapter, and the fnco1ne tJ:zerefrom shall at all times 

be free from taxation and assessment of every kind by tlze Commonv..·ealth and by the 

local governments and other political subdiviSions of the Commonwealth . . 

§ 62.1-220, Bonds as legal investments and securities.-The bonds issued by the 

Authority in accordance with the provisions of this chap,ter are declared to be legal 

invastmanta in which all public o/ficars or public bodios of tho Commonwealth, it,, political 
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subdivi.">ions. al/ ~nunicipalities and 1nunicipal subdivi'sions; all· insurance co1npanies and 

associations and other persons carrying on insurance busi'ness: all banks, bankers, banking 

associations. trust companies, savings banks, savings associations, including savings and 

loan associations. building and loan associations, investment companies, and other persons 

carrying on a banking business; all administrators, guardians, executors. trustees and other 

fiduciarias: and all Other persons who are now or may hereafter be authorized to_ invest in 

bonds or other obli'gations of the Commonwealth, may invest funds, including capital, in 

their control or belonging to them. The bonds of the Authority are also hereby made 

securft;es which may be deposited with an_d received by all public officers and bodies _of 

the Commonwealth or any agency or political subdivision of the Cornmonwealth and all 

municipalities _and public corporations for any purpose for which. the deposit of bonds or 

other. obligations of the Commonwealtlz is now or may be later authorized by law. 

§ 62.1·221. Deposi't of money; expendltur"es; security for deposits.-A: All money of the 

Authon'ty. except as otherwise authorized or provided in this chapter. shall be deposited 

in an account or accounts in banks or trust companies organized under the Jaws of the 

Common.wealth or in national banking associations located in Virgi'n.i'a. The money in these 

accounts shall be pai'd by check signed by the Executive Di'rector or ot.'-:er officers or 

employees and desi'cnated by the Authority. All deposits of money shall, if required by the 

Authon'ty, ·be secured in a manner determined by the Authority to be prudent, and all 

banks or trust companies are authori"zed to give security for the deposits. 

B. Notwithstanding the provisions of subsection A the Authority shall have the power 

to contract with the holders of . any of i~s bonds as to the custody. collection, securing. 

investment and payment of any money of the Authority and of any mon'fY held in trust 

or otheMA.1ise for the payment of bonds and to carry out such a contract. Money held in 

tnist or otherwise for the payment of bonds or in any way to secure bonds and deposits 

oi money may be secured in the same manner as money of the Authority,· and all banks 

and trust companies are authon"zed to give security for the deposits. 

§ 62.1-222. Annual reports; i:zud!t.-The Authority. shall, following the close of each fiscal 

year. submit an annual report of its activities for· the preceding year to the Go,vernor. The 

Clerk of each House of the General Assembly may receive a copy of the Teport by making 

a roquest for It to the J'halrman of Ilia Authority. Each report shall sot forth a complete 

operating and financla/ statement for the Authority dun'ng the /i'scai year it covers. An 

independent cer.t1lied public accountant or the Auditor of Public Accounts shall perform an 

audit of Iha books and accounts of the Authority at least once in each fiscal year. 

·§ 62.1-223. Liberal construction of A.ct.-The prov1'sions of this chapter shall be llberally 

construed to the end that its beneficial purposes ·may be effectuated. No proceedings. 

notice or approval shall be required for the issuance of any bonds Of the Authority or any 

instruments or the security thereof, except as provided i'n. this chapter. Insofar as the 

provisions of this chapter are inconsistent with the provf""sions of any· Other law, general, 

special or local. the provisions of this chapter shall be controlling. 

I 
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CITY OF 

PORTLAND, OREGON 
BUREAU OF ENVIRONMENTAL SERv'lCES 

September 11, 1984 

Harold Sawyer, Administrator 
Water Quality Division 
Department of Environmental Quality 
522 SW 5th Avenue 
PO Box 1760 
Portland, OR 97207 

Dear Mr. S a1;yer: 

Mike Lindberg, Commissioner 
John Lang, Administrator 

1120 S.W 5th Ave. 
Portland, Oregon 97204· 1972 

(503) 796-7169 

Attached are four documents we would like to be placed into the public 
record pursuant to public hearings held on August 30, 1984 and September 
11, 1g34, concerning a threat to drinking water in mid-County. 

The document titles are: 

Ground Water Exploratory Program (Bureau of Water Works) 

2. Year 2000 Growth A 11 ocat ion Workshops - Summary (Metro po 1 i tan 
Service District) 

3. Subsurface Sewage Disposal and Contamination of Ground Water in East 
Portland, Oregon (Ground Water Magazine) 

4. Nitrate in Drinking Water (Winton, Tardiff, McCabe) 

Thank you. 

Sincere 1 y, 

DJG: al 
16:dgsawyer 

Enc. 

Engineering 
BillGaffi 

796·7181 

System Management 
Joe Niehuser 

79&7128 

Wastewater Treatment 
Jack Irvin 
285-0205 

·' c 

I~ 
i\ ·- l''l' 0C. 

Solid Waste 
Delyn Kies 
796-7010 
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A REPORT ON THE 

GROUND WATER EXPLORATORY PROGRAM 

for the 

DEPARTMENT OF PUBLIC UTILITIES 
CITY OF PORTLAND, OREGON 

prepared by under the supervision of 

Senior Engineer Supervising Engineer 

April 1977 

BUREAU OF WATER WORKS 



SW SIXTH AVE. 

Francis J. Ivancie 
Commissioner of Public Utilities 
City of Portland, Oregon 

Dear Conmissioner lvancie: 

Apri 1 1977 

LAN<>.oR 912°1 An engineering study to determine the feasibility of obtaining 
a supplemental and emergency water source for the Water Bureau 
from local ground water resources was authorized by the City 
Council in the 1975-76 Budget of the City of Portland. This 
engineering study is now complete and the report covering the 
study is presented herein. 

The study has determined that it is fea-s i b 1 e to obtain a 100-
mil lion gallon per day water source from ground water .aquifers 
recharged by.the Columbia River, that the present worth construc
tion cost of the new system is $14,130,000, and that the ground 
water source is the most cost-effective method to obtain a sup
plemental and emergency water source adequate to meet the water 
system's needs. · 

It is the reconmendation of the Water Bureau that this report 
be accepted and that the proposed ground water development 
program be expeditiously pursued. 

Respectfully submitted, 

, (\. ) . 

K. /,. /,4c.t.dlf+ 
P. Norseth, P.E. 
Chief Engineer 



SUMMARY 

INTRODUCTION 

. ~. r Hur c du of water Works began a Ground Water Exploratory Program 

.... ""' the 1975-76 fiscal year to investigate the feasibility of 

,.,.loping a new water source from ground water in eastern Multnomah 

, ., ,, r Y. This additional water source is required to increase the 

,. ,,.tiility of the water system due to the sole reliance of the 

. , , ..... nt system on the Bull Run River which infrequently exceeds 

'' ,. ,,,,,,imum turbidity levels established for drinking water by 

·,,,..ind Federal regulatory agencies. In addition, the three 25 

-• : .. long pipelines which carry water to the City from intake 

•,, 11 ities on the river are susceptible to damage by landslides and 

.. inndlism. A future benefit of a second water source located near 

:"''City will be the provision of additional capacity during days 

,,1 peak demand when the existing pipelines from the Bull Run River 

.111 be inadequate to meet the needs of the City. 

:ne geographical area chosen for investigation was the area bounded 

on the north by the Columbia River, on the south by an east-west 

l lne through Powell Butte, and extending from the Portland Inter

'••tional Airport east to the Sandy River. This area has been 

·•nted as being capable of producing large quantities of water from 

":uifers recharged by the Columbia River as early as 1956 by the 

',, Geological Survey (Griffin, et al, p. 31). More recently, 

Newcomb, in a 1974 study for the Water Bureau (Stevens, Thompson 



& Runyan, 1974, p. C2), recommended this area for further investi

gation to obtain an alternate water source. The area chosen also 

contains the location of planned storage reservoirs on Powell Butte 

where the new water source could be blended with water from the 

Bull Run River when additional capacity is required. 

The methodology employed to develop the conclusions and recommenda

tions offered in this report was to gather and review data from 

existing wells and prior studies concerning the geology, hydrology, 

and water quality of the area; collect and chemically analyze addi

tional water samples from existing wells; and to collect and analyze 

data provided by eight exploratory wells constructed for this study. 

CONCLUSIONS 

l. The general direction of flow in the aquifers of the study area 

is north toward the Columbia River and its sloughs. The natural 

recharge for the ground water system is not sufficient to 

support a 100 million gallon per day {mgd) withdrawal desired by 

the City. The only feasible means of developing a 100 mgd water 

source from ground water is to utilize aquifers which are in 

hydraulic communication with and can be recharged by the 

Columbia River. 

2. The geology of the study area is conducive to the development 

of inland well fields which will ultimately draw water from the 

3 
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Columhia River. The present river channel is underlain by a 

deposit of sand varying in thickness from 180 to over 200 feet. 

The formations underlying the study area slope upward in a 

northeasterly direction toward the river. This incline permits 

aquifers within these formations to interconnect with the sands 

underlying the river channel and makes available recharge from 

the river through these sands. However, during intermittent 

operation of inland wells it is unlikely that Columbia River 

water would reach the point of withdrawal until local water 

sources recharging the aquifer are exceeded. 

The formations adjacent to the Columbia River contain three 

extensive aquifers designated as the Troutdale Gravel, the 

Troutdale Sandstone, and the Sandy River Mudstone Aquifers. 

These aquifers and one apparently local aquifer, designated as 

the Blue Lake Aquifer, appear, upon analysis of the available 

data, to hydraulically interconnect with the river and to be 

sufficiently permeable to support wells with estimated capac• 

ities of 1,500 to 3,500 gallons per minute (gpm). 

The water quality of the Columbia River will satisfy the U.S. 

Environmental Protection Agency's National Interim Drinking 

Water Regulations after filtration through the riverbed sands 

and is an adequate alternate water source for the water system 

in an emergency. The quality of the existing ground water in 

the aquifers proposed for development is similar to the quality 

4 



of filtered Columbia River water. Blending analyses on the 

mixtures of Columbia River water and existing ground water 

with Bull Run River water indicate that both potential new 

water sources are compatible with the existing water supply. 

The blending analyses further indicate that blending of Bull Run 

River water at a 4 to l ratio with filtered Columbia River water 

or the existing ground water will produce a quality of water 

not recognizably different from the present water supply to 

the general public. 

5. Protection of the aquifers recommended for development from 

potential contamination by polluted surface water is provided 

by the extensive clayey gravel and clay layers within the Trout

dale Formation and by the layer of clay which underlies much 

of the recent Columbia River flood plain which lies north of 

N. E. Sandy Boulevard. 

The primary sources of potential pollution of the upper ground 

water aquifers and surface waters within the area are the land 

applied effluents from individual home sewer systems and direct 

discharges to the Columbia River from the Inverness and City of 

Gresham sewage treatment plants. Bureau investigations support 

the conclusions of prior studies (Quan, et al, 1974) that the 

contaminants from land applied effluents and fertilizers 

remain in the waters of the upper aquifers, are carried northward 

5 
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by the upper, perched ground water, and eventually enter the 

Columbia Sloughs which remove the contaminants from the study 

area. The direct discharges to the Columbia River from sewage 

treatment plants are carried out of the area by the river 

before sufficient mixing occurs to allow contaminants to enter 

the deeper ground water aquifers. 

Development of a 100 mgd ground water source is most feasible 

in the two general areas designated as the Rocky Butte and 

North Fairview Well Fields on Plate 17 at the back of this ' 
report. Each well field has been located in a manner such that 

it can utilize at least two aquifers and produce 50 mgd. The 

use of multiple aquifers in separate well fields will further 

increase the water system's reliability. The full development 

will require a minimum of 28 wells, 13 miles of major pipelines, 

and one pump station; all at a present worth cost of $14,130,000. 

RECDMMl!NDATIONS 

1. The Water Bureau should develop the ground water resource 

available in eastern Multnomah County to produce the desired 

lDD mgd capacity emergency and supplemental water supply. The 

resource could be developed in four phases supplying approxi

mately 25 mgd over an eight year construction period. 

2. Construction of each phase of the development program should 
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commence with the construction and test pumping of smal 1 di-

ameter pilot wells (test wells) to verify the hydraulic charac

teristics and uniformity estimated for the aquifers in this 

report.· If possible, the pilot wells should be located at 

sites suitable for the later construction of production wells. 

The production wells could then be constructed near the loca

tions of the most successful pilot wells. If an aquifer proves 

to be too productive to be tested adequately by a pilot well, 

then a large test well should be constructed which could be 

later used as a production well. 

3. The collector and transmission pipelines for each phase of 

construction should be designed for full development of the 

desired 100 mgd capacity. Construction of the pipelines should 

not begin until completion of the test pumping of the production 

wells in the area they are to serve. 

4. The Water Bureau should obtain the permit to appropriate the 

ground waters of the State of Oregon for which application was 

made for a nominal withdrawal of 100 mgd and a maximum with

drawal of 250 mgd from the aquifers recommended for development. 

5. The City Council should enact ordinances that prohibit further 

private ground water development of the aquifers to be utilized 

in the Ground Water Oevelopment Program within the City. The 

City should seek at the State level to limit development by 

7 
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others of the recommended aquifers unless such developers can 

establish that their withdrawals will not deplete the capability 

of the aquifers to provide the maximum 250 mgd withdrawal previ

ously requested from the State by the City. 

6. The City should support measures which will limit the potential 

for contamination of ground water within the study area. These 

activities should include but not be limited to the extension 

of community sewer systems to all existing homes in the area, 

mandatory connection of homes to community sewer systems when 

they are available, and support for the enforcement of existing 

State laws ·prohibiting the waste or contamination of ground 

water by wells due to the nature of their construttion. 

ALTERNATIVES CONSIDERED 

Several alternatives were considered which would provide the emer

gency and supplemental water source desired by the City, or would 

provide a lesser benefit at a lower cost. The alternatives and their 

estimated costs are outlined below: 

1. 

Alternative 

100 mgd Ground Water 
Development Program 

Comment 

Recommended alterna
tive. Provides for 
a 100 mgd development 
of the Rocky Butte 
and North Fairview 
well fields and a 
pipeline to reser
voirs on Powell Butte. 
Project would be 

8 

Estimated Total 
Cost 

(Present Worth) 

$14, 130,000 
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INTRODUCTION 

This report summarizes a series of population and employment growth 
workshops hosted by Metro and attended by planners from local 
jurisdictions and agencies. The general level of information in 
this report will be supplemented by a more detailed technical report 
which will document the procedures and assumptions used in detail. 

The results of the workshops represent a prediction of what the 
region will look like in 20 years, assuming a continuation of past 
economic trends and current governmental policies as reflected in 
local comprehensive plans. Collectively, the comprehensive land use 
plans of the region's 25 cities and four counties form a composite 
plan for the region. This composite offers a picture of what the 
region would look like if all local plans were "built-out.• The 
role of the workshop participants was to determine the degree to 
which each of these plans will be developed in the next 20 years. 

Determining the 20-year growth increment of the composite regional 
plan provides a year 2000 land use pattern to serve as the basis for 
predicting future travel demands to finalize the Regional 
Transportation Plan (RTP). It is intended that the RTP will 
recommend a. transportation system tailored to serve the travel 
demand generated by this future arrangement of land development. 
However, in cases where future transportation deficiencies due to 
growth remain, despite the projects recommended in the RTP, further 
analysis will be necessary. This may entail identification of 
additional projects, modifying the land uses planned for an area, or 
a combination of both. 

A new population/employment forecast and allocation for the year 
2000 became necessary for several reasons: 

1. · The availability of 1980 census data, providing a reliable 
update to the data base describing existing conditions and 
past trends. 

2. Newly completed comprehensive plans by a majority of 
jurisdictions in the region describing planned locations 
and densities for new development. 

3. New population and employment projections for the region 
as a whole by the Federal Bureau of Economic Analysis. 

4. Population and employment projections developed for the 
Banfield Transit Station Area Planning Program (TSAP) by 
Economic Research Associates (ERA) for the region as a 
whole and along the Banfield LRT Corridor. 

s. A new 1980 Employment Estimate. In 1976, an employment 
survey was conducted by CRAG to obtain the number of firms 
and employees by SIC code by census tract. To determine 
the existing distribution and concentration of differing 
employment sectors, this study has been updated to 1980 by 
Metro using Oregon Employment Services data. 
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6. A recently completed update of Metro's Land Use/Vacant 
Land Inventory. The 1977 inventory has been revised using 
the most current comprehensive plans (to establish planned 
use of vacant lands) and 1977 to 1980 land development 
data. 

7. A continuing need for regional consensus on a year 2000 
growth allocation to serve as the basis for finalizing the 
Regional Transportation Plan. 

In this report, the use of the word forecast refers to a projection 
of the entire region's growth in population and employment by the 
year 2000. Allocation refers to the subsequent process of 
geographically distributing this forecasted growth control total to 
smaller sub-areas throughout the region. 

The workshop process used to develop this year 2000 growth 
allocation represents a significant departure from past methods. 
Previous regional growth allocations have been developed in-house by 
Metro or CRAG staff and local liaisons representing local 
jurisdictions. Local planners were then asked for review and 
comment. The major problem with this process has be.en an inability 
to achieve overall agreement on a regional control total or 
particular allocation of future growth. As a result, a workshop 
method was developed to directly_ involve local planners as a means 
of building consensus while utilizing their collective expertise. 

Metro staff provided technical data and services to the workshop 
participants, including current population, employment and land use 
information. In addition, relevant data such as past growth trends 
and comprehensive plan designations of vacant land were made 
available ·for predicting future development in each of the region's 
20 sub-areas. 

At the beginning of the allocation process, each of the workshop 
participants presented their jurisdiction's comprehensive plan and 
discussed major issues relative to plan implementationi for example, 
the availability of public facilities, long-term private investment, 
private development schedules and land availability. These 
presentations served to inform the participants of each 
jurisdiction's expectations about the amount and types of 
development they are planning to accommodate. 

The first step required the participants at the initial workshop on 
March 31 to decide upon a forecasted control total for population 
and employment growth. This process began with a projection of the 
region's future economic growth in terms of its expected share of 
total U.S. economic growth over the next 20 years. Arriving at an 
employment forecast first is necessary because the majority of 
population growth in this region will result from new people being 
attracted to new jobs rather than a net gain in births over deaths. 
In the past 10 years, 77 percent of the region's population growth 
has resulted from in-migration. 
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To develop a regional employment forecast, Metro staff relied 
heavily upon two recently completed independent forecasts. These 
were prepared by Economic Research Associates (ERA) for the Banfield 
Transit Station Area Planning Program and by the Federal Bureau of 
Economic Analysis (BEA). As indicated on Figure 1, the year 2000 
employment level selected by the workshop participants was closest 
to the BEA projection. This is because the BEA methodology which 
forecasted the region's growth as a related component of the 
national economy was found preferable to the ERA approach, which was 
essentially a straight line projection of trends observed in the 
decade 1970 to 1980. 

A related population forecast was developed by estimating the level 
of job participation or the employment to population ratio. The ERA 
and BEA forecasts both predict a higher employment to population 
ratio than exists in 1980 and than had been predicted by earlier 
studies. The ERA ratio is much higher, reflecting a projection of 
past trends. The BEA projection is lower than ERA because it takes 
into account expected demographic changes, especially the 
aberrations caused by the post world War II baby boom. The selected 
ratio is shown on the following table. 

Table 1 
Employment/Population Ratios 

Previous Workshop 
Metro Selected 

Forecasts BEA ERA Ratio 

1980 .49 .50 .45 .so 
2000 .52 .55 .61 .56 

By the end of the first workshop, the employment forecast of 351,000 
new jobs had been finalized with the associated population increase 
of 495,000. Added to the region's current employment and population 
of 619,000 and 1,245,000 respectively, this results in a year 2000 
control total of 970,000 employees and 1,740,000 people. 

Once the forecasted control totals were developed, the workshop 
participants were prepared to allocate this growth to geographic 
subdivisions within the region (see 20-district map, Figure 2). 
These districts follow census tract and county boundaries and divide 
the region into areas having similar growth related characteristics 
(new growth areas, mature areas, transition areas). 

For the purpose of this allocation of population and employment 
growth, it was necessary to make a number of general assumptions 
regarding existing and future conditions: 

1. The composite of all city and county 
comprise the regional land use plan. 
will be consistent with these plans. 
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2. Currently adopted policies of jurisdictions influencing 
regional growth and development will not change significantly 
in the future. 

3. Current or projected transportation deficiencies were not 
considered as a constraint on the future land development 
pattern. 

4. The growth trends of the past decade are a primary indicator of 
how and where the next two decades' growth will occur. 

5. Study Area Boundaries - The study area consists of the 
Portland/Vancouver SMSA which consists of Multnomah, Washington 
and Clackamas Counties in Oregon and Clark County in Washington. 
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POPULATION GROWTH ALLOCATION 

The second workshop was held on April 7 to allocate the regional 
population forecast to the 20 districts. This involved a ~ulti-step 
process which began with converting the population forecast to 
housing units. 

Since this allocation is based on local comprehensive plans which 
control dwelling unit growth and location through density and 
housing type restrictions, it was first necessary to convert the 
population forecast to dwelling units. To determine the number of 
housing units required to accommodate the projected population, it 
was necessary to estimate what the average household size would be 
in the future. 

Historically, the household size in the region has been decreasing 
since 1960. Previous extrapolations of this trend had predicted a 
year 2000 household size of 2.5 persons. However, the 1980 census 
recorded a much more rapid drop during the 1970s than expected, with 
a regional average household size in 1980 of 2.59. It, therefore, 
became. necessary to revise the 2000 figure below 2. 50. The trend 
curve represented on Figure 3 was determined most likely by the 
participants, producing a year 2000 household size of 2.30. 

After estimating the total number of households, a conversion to 
dwelling unit demand was necessary. This was accomplished by making 
an allowance for a normal vacancy in the overall dwelling unit 
supply. A figure of three percent vacancy for single family and six 
percent vacancy for multi-family dwelling units, which is 
represent.ative of a normal vacancy rate in the region, was assumed. 
Using this figure, it was determined that 261,800 new dwelling units 
will be needed to house ·the year 2000 population. 

In addition to knowing the number of new dwelling units, it is al.so 
·necessary to determine the mix of single family and multi-family 
units the new population will require. Consistent with regional 
policy and the urban growth boundary findings, a 50/50 split between 
the two unit types for new development was used, with the exception 
of Clark County and rural areas. This is based upon the assumption 
that rising housing costs will render single family home ownership 
more difficult, requiring a higher ratio of apartment or 
condominimum construction in the future than has occurred in the 
past. This trend can. be observed over the past two decades, going 
from a 80/20 single to multi-family split in 1960 to a 72/28 split 
in 1980. 

Although some housing units are demolished each year, no adjustments 
were made because their small number is negligible in the context of 
a regional allocation. 

Having completed the preceding steps, the participants proceeded to 
allocate the total number of single and multi-family dwelling units 
to each of the 20 districts. The methodology for accomplishing this 
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was primarily based upon past growth trends for the two types of 
dwelling units. For each of the 20 districts, the 1960 to 1980 
growth was plotted on a graph in the manner shown on Figure 4. 

FIGURE 4 
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Example 
Using the projected trend line as the topic of discussion, the 
workshop participants considered what factors had resulted in the 
past trend and the likelihood that this trend would continue into 
the future. The trend line was then adjusted upward, downward or 
left alone depending upon the groups' determination of incentives or 
contraints upon future growth in the district under consideration. 

The trend line was also affected in cases where a continuation of 
the past growth rate would consume all of a district's vacant 
buildable residential land before the year 2000. The holding 
capacity line shown on Figure 4 represents the total number of 
single or multi-family dwelling units that can be built on available 
vacant land at the densities permitted by the controlling 
comprehensive plan. The land in the district was considered "filled 
up• when 95 percent of the single family holding capacity had been 
reached, and when 100 percent of the multi-family holding capacity 
had been used. This process was repeated for each district until 
all of the single and multi-family growth had been distributed. 
These results were then converted to total population for the 
district based upon the appropriate vacancy rate and family size. 
The result of the allocation of both dwelling units and population 
is displayed on the following maps and tables. 

The allocation shows continued rapid population growth in the 
suburbs. Older established areas such as the City of Portland, 
Vancouver and parts of Multnomah County are slated to grow more 
slowly by the year 2000 and to house a smaller share of the total 
population. While Portland and Multnomah County will grow by 
116,000 and continue to have the largest share of regional 
population, 39 percent, this share is down by six percent from its 
1980 share of 45 percent. This six percent loss is equally 
distributed among the three other counties. 
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Washington County will attract the largest share of the growth--
138, 000 people--and will house 22 percent of the regional population, 
up two percent from its share in 1980. Clackamas County is expected 
to increase by 123,000, going from 19 percent to 21 percent of the 
regional population. Clark County is expected to add 118,000 people, 
also increasing its share of regional population by two percent. The 
fastest growing district is number five, the Gresham area, which 
gains 56,000 new residents. 
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TABLE 2 

1970 - 1980 - 2000 DWELLING UNITS 

SINGLE-FAMILY MULTI-FAMILY 
80-2000 80-2000 2000 

DIST 1970 1980 2000 CHANGE 1970 1980 2000 CHANGE TOTAL 

1 170 300 0 -300 5290 6140 8b30 2490 8b30 

2 98420 98140 101710 3~;70 3l.390 40060 53470 1341.0 155180 

3 17570 20860 27340 b4BO 151{,0 18380 22690 4310 50030 

4 18710 22340 25950 3b10 3840 9120 204[10 11360 46430 
5 13590 20690 36390 15700 2:.'.'.i80 8600 21240 12b40 57630 

20 1390 2110 2310 200 El 0 70 70 0 2380 

MULTCD 149850 164440 193700 29260 58340 82370 126580 44210 320280 

b 15150 18980 21800 2820 3100 6240 9950 3710 31750 
f-' 
-.J 7 3600 5920 12220 6~WO 200 650 5150 4500 17370 

B 8730 13420 21520 8100 1090 2730 7530 4800 29050 
9 4290 7030 13030 6000 890 1830 33EIO 1550 16410 

:L 0 3050 5590 11190 5600 350 14'10 5490 4000 16680 
:l9 12610 24790 36890 12100 540 1600 3300 1700 40190 

CLACKCO 47430 75730 116650 40920 6170 14540 34BOO 20260 J.51450 

11 1590 3410 7510 4100 220 1910 5810 3900 13320 
:L2 5290 8440 14050 5610 2110 4240 B340 4100 22~-:S90 

:L3 14480 18370 22970 4600 5450 13040 19200 6160 421?0 
14 6160 161BO 30480 14300 600 5050 14120 9070 44600 
:L5 5250 8560 16670 8110 1120 2740 9~;30 5790 25200 
16 3790 4770 7770 3000 950 2630 ~;J.40 2510 129 !. 0 
:l8 4860 7330 10440 3110 140 180 180 0 10620 

WASHCO 41420 6"7060 109890 42830 :L 05 1?0 29"790 61310 31520 171200 

CLARK CO 36140 57430 101430 44000 b700 15410 24230 8820 125660 

~iMSA 2"741340 364660 521670 15"7010 8 !BOO 142110 246920 104B!.O 768590 
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TABLE 3 

F'Of'ULA TI ON TRENDS 
CHANGE 

DIST 1970 1980 2000 80-2000 

1 8290 10690 148';>0 4200 
2 343070 314500 329'710 15210 
3 76410 79400 102170 22770 
4 69720 76950 93670 16720 
5 52690 77970 134270 56300 

20 4490 5840 6330 490 

HULTCO 554670 565350 681040 115690 

6 53610 64300 67930 3630 
7 12350 17650 41050 23400 
8 31190 43390 70060 26670 
9 15650 24560 40730 16170 

10 10340 19450 40290 20840 
19 42960 72590 104810 32220 

CLACK CO 166100 241940 364870 122930 

11 5270 13270 29950 16680 
12 20330 29470 46020 16550 
13 58680 72910 84330 11420 
14 22490 57720 104740 47020 
15 19430 30970 59320 28350 
16 14620 19440 30750 11310 
18 17090 21650 28500 6850 

WASH CO 157910 245430 383610 138180 

CLARKCO 128450 192300 310410 118110 
~ 

SHSA 1007130 1245020 1739930 494910 

- 21 -



EMPLOYMENT GROWTH ALLOCATION 

Employment growth was distributed to the 20-District level at two 
workshops on April 14 and 28, using a procedure similar to that used 
for the previous allocation of population. 

In order to simplify the allocation process, Metro staff grouped the 
estimated 351,000 increase in employment into seven different 
categories, each category representing employment with similar 
density and locational requirements (see Table 4). 

One category, comprising 98,000 or 28 percent of the total projected 
employment growth, was determined to seek locations in or near newly 
developing residential areas. This "population-related" employment 
(e.g., dentists, attorneys, teachers and neighborhood busines•es) 
was "automatically" distributed based on each District's share of 
projected population growth. The fastest growing areas in the 
suburbs and outlying cities received the majority of this type of 
new employment. 

A second group, comprising 50,000 or 14 percent of new employment, 
was projected to be "absorbed" at existing employment centers or 
sites and would not require new •undeveloped" land (and, therefore, 
not consume any of a district's available vacant holding capacity); 
for example, a manufacturing plant currently operating at less than 
full capacity or an existing facility which could be expanded. 
These employees were also "automatically" allocated based on each 
District's share of existing employees. Portland and other older 
employment centers received a larger portion of these new jobs due 
to their larger share of existing employment. 

The three remaining employment types--office, retail and industrial 
employees--comprised the majority of new growth and were the focus 
of the workshop activities. 

Manuf. Elec. 
Manuf. Other . 
P.I.R.I!!. 
T.C.P.U. 
Contruetion 
Service 
Retail 
Wholesale 
Govt. 
&mp./L•nd Use 

TABLE 4 

CROSS CLASSIFICATION MriTRIX 
EMPLOYMENT SEC'l'ORS TO LOCATIONAL CATEGORI?.S 

Population Existing Re9iono1l Regional Biqh 
Related Sites Retail Office Density 

10\ " 70\ 
101 SI 101 

251 10\ 651 
251 51 51 

251 501 51 
401 101 401 
501 101 401 

101 SOI 
SOI 251 251 

97,840 50,400 22,100 89,860 37 ,660 
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100 51 
651 10\ 

401 251 
101 101 
101 

401 

43,250 10,060 



At the April 14 allocation workshop, a significant amount 
(32 percent) of the anticipated office, retail and industrial 
employment growth was distributed based on each local planner's 
knowledge of "committed" development. In many cases, reliable 
estimates of future employment growth could be assumed from 
development plans and/or site plan review applications submitted to 
local jurisdictions. 

The remaining projected employment growth was distributed within the 
20 Districts at the final workshop based on a consideration of each 
District's share of past commercial and industrial construction 
activity and amount of vacant commercial and industrial acres. 

To account for the amount of vacant commercial and industrial land 
consumed and to determine employment holding capacity, an employee 
per acre ratio was assumed for each employment category. 

The allocation of employment growth, presented on Figure 7 and in 
Table 5, shows the most rapid employment growth occurring in the 
suburban districts. Again, the Portland/Multnomah County share is 
reduced--in this case, from 60 percent of the region's employment in 
1980 to 51 percent in 2000. However, in spite of their reduced 
share of all employment, this area is still expected to experience 
the largest absolute increase, 125,000 new jobs. 

32548/233 
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TABLE 5 

EMPLOYMENT GFWWTH 1980 - 2000 

OFFICE INDUSTRIAL RETAIL TOTAL 
DIST 1980 2000 CHANGE I . 1980 2000 CHANGE I 1980 2000 CHANGE I 1980 2000 CHANGE 

1 51630 94220 42590 21390 23000 1610 9120 11230 2110 82140 128450 46310 
2 76460 91460 15000 70030 87550 17520 29070 31390 2320 175560 210400 34840 
3 33430 39330 5900 28640 31180 2540 8090 9920 1830 70160 80430 10270 

4 10500 16010 5510 8730 15130 6400 5520 7210 1690 24750 38~~50 13600 
5 10400 15840. 5440 4400 12630 8230 4700 10710 6010 1.9500 39180 19b80 

20 400 480 80 250 270 20 150 180 30 BOO 9~~0 130 

MULTCO 182820 257340 74520 133440 169760 . 36320 56650 70640 13990 372910 497740 124830 

IV ._, 6 11010 15690 4680 10790 14950 4160 5190 6250 1060 2b990 36890 9900 
7 5640 14270 8630 5140 13b50 8510 2630 9060 6430 13410 36980 23570 
8 5040 11860 6820 3180 6640 3460 2070 3830 1760 10290 223~~0 12040 
9 6030 8830 2800 2250 2990 740 1840 3910 2070 10120 1~i730 5610 

10 2860 7500 4b40 3680 11710 8030 860 2070 1210 7400 21280 13880 
19 4610 9080 4470 4550 5360 810 1940 3900 1960 11100 18340 7240 

CLACKCO 35190 67230 32040 29590 55300 25710 14530 29020 14490 79310 151550 72240 

11 2480 4920 2440 3460 8520 5060 1510 2540 1030 7450 15980 8530 
12 7630 14020 t.390 7160 10520 3360 6560 8320 17l>O 21350 32860 11510 
13 16110 30b30 14520 22490 28060 5570 9730 14020 4290 48330 72710 24380 
14 4820 16110 11290 3930 10020 6090 1290 7b30 6340 10040 33760 23720 
15 5460 9610 4150 4350 14280 9930 1980 3680 1700 11790 27570 15780 
16 2750 4370 1620 1850 4140 2290 930 1590 660 5530 10100 4570 
18 1270 2230 960 1500 2080 580 200 580 380 2970 4890 1920 

WASHCO 40520 81890 41370 44740 77620 32880 22200 383l>O 16160 107460 197870 90410 

CLARK CO 27060 51760 24700 19350 47710 2836() 12730 23360 10630 59140 122830 63690 

SMSA 285590 458220 172630 227120 350390 123270 106110 161380 55270 618~20 969990 351170 



1990, 1980-2000• AND 2000 DWELLINQ UNITS •ND POPULATION 

CENSUS 20 I 1980 I 1'80 - 2000 I 2000 I 
Tl\ACT DIST SFDU "FDU f'OP GFDU "F'DU POP &FDU tlFDU PO~ 

s1.oo I 190 8&0 2740 -190 390 1290 0 1 :!50 4030 
53.00 1 10 1590 3010 -10 600 1460 0 2100 4470 
54.00 I 10 . 390 650 -10 0 200 0 390 e:;o 
56.00 I 30 2330 2810 -JO 600 550 0 2930 3360 
s1.oo 1 60 990 USO -60 900 700 0 1990 2180 

DIST 1 300 •140 10690 -300 200 4200 0 S630 14890 

1.00 2 1470 1060 5310 30 370 450 1500 1430 $760 
2.00 2 2210 s8o 54SO JO 140 IJJO 2240 1020 6810 
3.01 2 950 1100 4500 50 60 720 1000 1160 :i:?20 
J.02 2 2670 20 6710 so 60 -180 2720 80 6530 
... 01 2 13:.!0 ISO 3390 so 60 200 1370 240 3:i90 
4. 02 2 1310 150 3350 so 60 170 1360 210 J:i:?O 
s.01 2 1230 2JO 3410 50 140 160 12SO 370 3570 
s.02 2 12:.!0 500 3800 50 HO 210 1270 640 4010 
0.01 2 IHO 270 4360 50 140 -230 100 410 4130 
6.0:!: 2 1360 250 4210 50 140 -300 1410 390 3910 
7.01 2 1270 •HO 4HO 50 140 210 1320 7SO 4!550 
7.02 2 1570 220 4210 50 60 60 1620 280 4270 
e.01 2 1530 440 4490 50 140 150 1580 :i80 4040 
9.02 2 1230 820 4310 50 140 1'0 1280 960 4400 
9.01 2 1110 690 4020 50 140 90 lUO S30 4110 
•• 02 2 740 1210 . 39SO 50 140 40 790 ll:iO 3990 

10.00 2 1430 1110 :S520 50 140 -120 1480 12:i0 5400 
11.01 2 110 960 1660 0 140 300 110 1100 1960 
11.02 2 330 430 l•?o 0 140 190 JJO 570 1600 
12.01 2 540 1990 4J90 JO 140 J90 570 2120 4780 
12.0:? 2 1060 460 3400 50 140 130 1110 600 JSJO 
13.01 2. 9JO 840 3660 so 60 2SO 880 900 3910 
lJ.02 2. 1030 260 JOOO 50 60 90 1080 3:.!0 3090 
14.00 2 1430 740 4760 so 60 -50 1480 800 4710 
1:5.00 2 1120 310 3460 50 60 -so 1170 J70 3410 
10.01 2 1760 500 5420 150 140 510 1910 640 5930 
16.02 2 1390 160 3510 50 60 190 1430 220 3700 
11.01 2 1960 690 6010 50 60 290 2010 7:i0 6300 
11.02 2 1000 400 3790 30 60 320 1030 460 4110 
1a.01 2 900 900 3570 30 J70 690 930 1:?70 •250 
19.0:? 2 940 680 3080 so 60 190 S90 740 3270 
19.00 2 1940 170 5290 JO 60 - .. 40 1870 .:?30 4850 
20.00 2 9JO 2280 5400 JO 60 500 960 2340 5900 
21.00 2 180 1080 2070 0 140 450 180 l:?:?O 2:i:?O 
22.01 2 JO 170 410 0 140 140 JO 310 550 
2:?.02 2 0 110 180 0 140 200 0 250 J80 
.:!3.01 2 •20 440 2320 30 140 -390 4SO ~BO 1930 
23.02 2 150 510 1090 0 J70 640 150 880 1720 
24.01 2 970 210 3190 JO 60 -4JO 1000 270 2760 
24.02 2 290 1470 2690 0 J70 800 290 1840 3490 
25.01 2 1770 70 4910 30 60 -4SO 1800 1JO -4.tJO 
25.0:? 2 670 1420 JS10 0 J70 490 670 1790 4300 
26.00 2 1100 50 2750 JO 60 80 llJO 110 2930 
:1.01 2 1250 30 3230 30 60 -60 1280 90 3170 
21.02 2 740 980 2460 JO 370 1410 770 1J50 3970 
2e.01 2 1090 230 3040 30 60 JO 1120 .:?90 J070 
29.02 2 1100 260 2870 JO J70 740 1130 6JO J610 
29.0l 2 1870 190 4510 JO 60 J40 1900 250 4950 
29.02 2 1100 900 5940 30 60 -420 17JO 960 s-s:io 
29.0J 2 1480 140 4200 IJO 370 780 1610 510 4990 Jo.oo 2 1760 220 4320 30 60 J20 1790 290 .. 040 
31.00 2 1620 290 4960 JO 60 -.t40 1650 J50 44~0 
32.00 2 1490 . 240 4330 JO 60 -JOO 1520 JOO 4030 
33.01 2 7'0 JlO 2S70 JO 140 -J60 780 450 2510 
33.02 2 900 170 2940 30 140 -2•0 930 JIO 2700 
34.01 2 780 540 3340 JO 140 -400 810 "80 2940 
3•.02 2 650 400 2960 JO 140 -550 680 540 2410 
3:;.01 2 1110 400 3480 JO 60 -40 114!0 460 3440 
3:;.o:.i 2 660 210 2240 JO 60 -200 690 270 204'0 
36.01 2 1430 170 ":i'o 50 140 -JOO 1490 JIO J950 
30.02 2 21~0 210 6:?20 50 60 -310 2200 270 5910 
36.03 2 "80 20 1670 30 60 220 710 BO 1890 
37.01 2 1240 290 38~0 50 140 70 1290 430 3890 
37.02 2 720 270. 2640 50 140 -100 770 410 2480 
3a.01 2 950 240 2590 50 140 J50 1000 380 2940 
38.02 2 1220 150 2930 50 140 510 1270 290 3440 
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1980, 1990-2000· AND 2000 DWELLING UNITS AND PO~ULATION 

CENSUS 20 I 19SO I 1980 - 2000 I 2000 I 
Tf\ACT DIST SFDU "FDU POP SFDU f'IFDU POP SFDU PtFDU POP 

38.03 2 1280 ••O 3960 30 60 •60 1310 :;20 3900 
39'.0l 2 1960 310 S8SO so 140 '-410 2010 450 :; .. .-o 
39.02 2 1160 230 31SO 30 140 2?0 1190 3?0 34~0 

40.01 2 1:530 880 •110 so l•O -eeo l~SO 1020 !i~90 

-40.02 2 1610 ISO 4940 so 140 ?SO 1600 290 5590 
41I01 2 1S80 610 SS?O so 140 -500 1630 ··7!i0 !i070 
41.02 2 1440 .. o ••BO so 140 30 1•90 630 4510 
•2.00 2 700 640 2800 50 140 100 7:i0 780 29"0 
••• oo 2 0 0 200 so 0 230 so 0 430 
12.00 2 1180 430 3020 0 140 460 1190 :;10 3680 
73,00 2 S40 60 1130 0 0 240 S40 60 1370 
7"1.00 2 7?0 420 2S80 310 560 1440 1090 980 40~0 

?S.00 2 lSOO 290 41SO so 110 230 lSSO 400 4380 
76.oo 2 1180 210 2950 20 10 210 1200 220 3160 
77.00 2 680 100 1790 0 0 -30 690 100 1760 
78.00 2 •so 10 1800 0 0 -180 480 10 1620 
82.01 2 730 210 25:?0 20 1900 2~50 7SO 2110 !i070 
93.00 2 17SO 220 .. ,,0 100 840 1410 lSSO 1060 6200 
86.00 2 1120 200 29'0 20 so 90 1140 2:i0 3080 
87.00 2 1560 100 3900 50 0 40 1610 100 3940 
ea.oo 2 13SO 60 3470 so 0 -10 1400 60 3-400 

DIST 2 98140 40060 314SOO 3S70 13410 1:5210 101710 53470 329710 

<13.00 3 360 40 990 20 0 120 390 40 1110 
45.00 3 330 430 1520 0 100 so 330 S30 1570 
<16.01 3 860 4•o 2680 0 120 200 960 S60 2880 
46.02 3 640 160 1870 •o 0 -30 680 160 19"'0 
47.00 3 410 1900 3770 0 0 480 410 1900 42!iO 
48.00 3 90 1990 2740 0 so 750 90 20•0 31190 
•9.00 3 100 2030 2920 0 so 190 100 20BQ 3010 
50+00 3 so 340 590 0 so 110 so 390 100 
52.00 3 110 2710 3-480 0 100 1260 110· ·2e10 4740 
5:;.00 3 110 780 13?0 0 100 210 110 880 1'580 
se.oo 3 14::?0 1::?10 S190 60 200 840 1480 1410 6030 
S9.00 3 660 960 2850 30 700 1270 690 1660 4120 
60.01 3 330 2SO 1170 80 so 2!50 410 300 14:'0 
60.0::! 3 720 190 2010 150 so 400 S?O 240 :?410 
61.00 3 640 140 1740 100 50 300 740 190 :?040 
62.00 3 1160 80 2170 100 0 320 1260 80 ·3090 
63.00 3 1160 110 •210 320 0 900 1-490 110 ~110 
64.00 3 2230 1360 1640 lSBO 1500 S630 3910 2860 13:70 
65.01 3 1610 120 4S10 3SO 0 290 1960 1:!0 -4800 
65.02 3 1010· 710 3690 280 270 910 1290 10"0 -4600 
66.01 3 700 140 2210 320 0 600 1020 140 2910 
66.02 3 1200 920 '4"150 210 2?0 BOO 1470 1190 :s:!io 
67.01 3 SBO 2•0 2160 3:!0 100 720 1200 340 3480 
6?.02 3 610 480 2520 230 210 810 900 750 3390 
68.01 3 630 260 2170 320 150 680 9SO 410 2B:i0 
68.02 3 llSO 190 3370 320 130 S70 1'470 320 3940 
69.00 3 880 130 2330 320 0 690 1200 130 3020 
10.00 3 7SO 10 1980 1270 0 2790 2020 10 4170 

DIST l 20860 18380 79400 6480 ~310 227?0 27340 22690 102170 

79,00 4 1010 610 3 .. 0 0 320 410 1010 930 3900 
eo.01 4 890 480 3000 0 0 -180 890 •BO 2s:o 
80.02 • 10'40 100 28?0 10 0 •140 IOSO 100 2730 
e1.oo 4 lS90 990 5630 0 4SO 660 lS90 1440 6~'90 
8::?.02 • 1600 3•0 •650 20 290 140 1620 630 4790 
8'4.00 4 790 300 2S90 20 220 100 810 'S20 26'0 
a:s.oo 4 1010 100 3050 0 0 -470 1010 100 2580 
89.00 4 lit•O 390 S330 1610 420 3620 3:!50 810 9950 
90.00 4 1380 690 S200 120 720 190 1500 1-410 599-0 
91.00 4 17-40 1010 6900 610 110 350 23SO 11 :o 1::;0 
,2.01 4 1~~0 110 5370 20 800 ?10 1570 1510 61 .. 0 
92.02 4 1170 210 3680 0 50 -560 1170 260 31:!0 
93.00 4 1710 1050 67:?0 20 730 140 1730 1780 6860 
94.00 4 1950 150 5310 170 20 .. 0 2900 20~0 2190 9110 
95.00 4 1-450 1320 68410 600 3590 5610 2050 4910 124!.0 
97,01 4 1:50 S70 •700 20 0 -970 1270 5?0 3830 

102.00 4 610 100 1620 390 1620 35SO 1060 17:!0 5170 

DIST 4 223~0 '120 76950 3610 11360 16720 25950 20480 93670 
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1980. 1980-2000, AND 2000 DWELLING UMITS AND POPULATION 

·CENSUS 20 I 1990 I 1990 - 2000 I 2000 I 
TRACT DtST SFDU "FDU POP SFDU "F'DU POP SFDU t1F'IrU POP 

96.0l s 1370 1060 6170 SIC 1910 4040 1990 2970 10210 
96.02 s USO 960 6590 250 6:?0 l:?OO 1900 1::.ao 7790 
91.02 s 19:i0 SSC 6300 30 890 1430 1980 1440 ?730 
98.01 s '70 S30 2710 90 970 1790 650 ISOO 4500 
98.02 5 1880 510 6680 540 690 1860 2420 1190 B!i40 
99.00 5 3070 790 10850 3550 0 7890 6620 790 18740 

100.00 s 1460 s~o 5170 490 40~0 8•40 195(). 41540 13610 
101.00 s 1290 SIC 4890 1390 1230 5190 2690 1740 10090 
103.00 s 2070 690 7520 •630 1520 14360 6700 2200 21880 
104.01 s 4030 2460 17030 3740 800 9270 7770 3260 26300 
104.02 s 13SO 40 4070 490 0 830 1840 40 4900 

DIST s 20690 8600 77970 1S700 12440 56300 36390 21240 1342?0 

2oa.oo 6 840 1000 3770 0 1110 1S70 840 2110 53•0 
209.00 6 1280 370 3930 60 0 -150 1340 370 3690 
:10.00 6 1610 280 4?80 140 0 -290 1750 290 4490 
:11. 00 6 1630 500 ,2:0 190 0 -1:0 1820 500 ~100 
:12.00 6 570 820 3620 0 S70 1090 570 1390 4710 
213.00 6 1700 370 S250 290 160 190 1990 530 54410 
:!14.00 6 1:!50 320 41•0 270 130 120 1520 450 4260 
:is.oo 6 940 330 3700 300 210 20 12•0 540 3720 
0:16.00 6 2410 590 7690 320 740 790 2730 1330 84170 
211.00 6 1680 340 4750 310 ISO 650 1990 490 5400 

· :1s.oo 6 2490 740 8670 780 220 390 3260 960 90SO 
219.00 6 970 260 2680 90 220 310 960 480 2990 
:20.00 6 1720 320 4200 70 200 -920 1790 :i20 5~80 

DIST 6 18980 6240 64300 2820 3710 3630 21800 9950 67930 

221.00 7 3570 490 10550 3500 :2490 13210 7070 2980 23760 
22:.00 7 2350 uo 7100 2800 2010 10190 5150 2170 17290 

DIST 7 5920 650 17650 6300 4500 23400 1:?220 5150 •1050 

:'01.00 8 1180 380 3750 300 380 1510 1480 760 5:?60 
20:?. 00 8 1580 510 4890 100 300 930 1680 BIO ~B:!O 
:?OJ.00 9 1660 760 6400 2520 3330 12000 •180 4090 16400 
204.00 8 3730 190 11460 1•0 100 720 44170 290 12180 
20:5.00 8 3110 490 10350 3060 340 7480 6170 830 17630. 
206.00 e 1370 210 4150 950 160 2670 2320 430 68:?0 
.;?07.00 8 790 130 2390 430 190 1360 1220 320 3750 

DIST . 8 13420 2730 0390 8100 4800 26670 21~20 7530 ?0060 

::-3.00 9 1750 180 5800 910 340 2070 2660 5:?0 78?0 
224 .oo 9 1030 seo 38 .. 0 0 100 450 1030 680 •:?90 
22:;.oo 9 1730 740 64-40 190 450 740 1920 1190 7180 
226.QO 9 2520 330 8480 4900 660 12910 7<20 990 21390 

DIST 9 7030 1830 2•560 6000 1550 16170 13030 3380 40730 

221.00 10 2040 510 7<50 2850 26:i0 121•0 4890 3160 19590 
228.00 10 1 :;:;o 120 4260 350 3SO 1530 1900 <70 5190 

. 229.00 10 2000 860 1740 2400 1000 7170 4400 1860 14910 

DIST 10 5590 1490 194:#0 s•oo 4000 20840 11190 5490 40290 

320.00 11 1170 1570 6200 400 3480 6870 1570 5050 13070 
321.00 11 2:?40 340 7070 3700 420 9810 '940 760 16880 

' 
DIST II 3410 1910 13270 4100 3900 16680 ?510 5810 29'50 

306.00 12 13!i0 330 4100 430 170 840 1780 500 49•0 
307.00 12 390 220 1390 290 610 1•60 670 830 :?8SO Joa.co 12 2180 1310 7810 2230 1770 7410 4410 3080 1:;::0 
309.00 12 ?JO 950 3560 80 2'50 200 810 1200 3760 
319.00 12 3800 1430 12610 2580 1300 6640 6380 2730 19250 

DIST 12 8440 •::?40 2941() 5610 o\11100 16550 1•050 8340 460:?0 
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1980, 1980-2000• AND :?000 DWELLING UNITS AND POF'ULATION 

CENSUS 20 I 1980 I 1990 - 2000 I 2000 I 
TRACT DIST SFOU "FDU POP SFDU Xf'DU POP SFDU l'IF[JU F·Of' 

JOI, 00 13 1080 1300 59?0 1590 1380 4500 26?0 2680 103?0 
302.00 13 1e:;o 920 '980 160 120 ::.oo 2010 940 6180 
303.00 13 1510 510 4920 150 70 -70 1660 :;so 4750 
304.00 13 1470 1340 7320 S90 1610 2230 :!O:iO :?9:i0 9:i:i0 
Jo5.0o 13 2040 1040 7110 440 1330 2640 :?400 2310 97:;0 
310.00 13 4140 2870 1??40 1340 JBO 190 5'480 32:;0 17930 
Jll .00 IJ ~30 6JO 2260 20 20 JO :;so 6:i0 2290 
31~.oo 13 1040 1740 S370 so 170 soo 1090 1910 5870 
313.00 1J 1:!30 1390 SIJO 120 710 1430 1350 2160 6560 
31•. 01 13 3270. 1010 10270 1SO 250 -390 3420 1:!60 9890 
JJ4o02 13 210 390 1040 0 60 ISO 210 450 1190 

DIST 13 18370 13040 72910 4600 6160 11420 229?0 19:?00 84330 

JIS.00 14 4990 2170 19990 4210 17SO 11990 9200 3920 30990 
316.00 14 43JO 1370 15490 4910 5960 21470 9140 7330 36960 
317.00 14 3810 1160 13990 1940 920 4580 5650 2080 18 .. 60 
JIS.OO 14 30SO 350 9360 J440 440 8980 6490 190 18340 

DIST 14 16190 SOSO :57720 14300 9010 47020 30480 14120 104740 

324.00 ,IS 3550 1250 13320 3040 21BO 10070 6:i90 3o430 23390 
325.00 15 1570 4SO 5120 S?O 290 2080 2140 ?40 7200 
326.00 15 3440 1040 12530 4:500 33:?0 16200 7940 •360 28730 

DIST IS 8S60 2740 J09?0 8110 5790 283SO 16070 8530 59320 

329.00 16 1•90 470 5210 460 480 1570 19SO 950 6780 
33!.00 16 14'20 5BO Sl90 2::?0 510 1-4-40 1640 1090 66:0 
33:?.00 16 500 11•0 4'170 170 1110 2•30 670 22!i0 6600 
J33.oo 16 1360 4•0 49BO 2150 410 SB70 JSIO 050 107:i0 

DIST 16 o47?0 2630 19•40 JOOO 2510 11310 7770 51 •O 30?50 

401. oo 17 1250 40 3640 690 0 1490 19•0 40 5130 
•02.00 17 2030 60 6230 1230 JO 2560 3:6o 90 8790 
4'03.00 17 1000 70 < 3040 sso 30 1::?'40 1:i50 100 •:?80 
4'04.00 17 3450 270 10910 2160 BO 4690 Soto 350 15600 
4'0:5. 01 17 1670 10 S710 1JSO 0 2J50 3020 10 8060 
-405.02 17 1040 60 3170 610 •o 1310 16SO 100 o4480 
405.03 17 IS70 440 4'690 :520 220 1940 2090 660 6630 
404.00 17 2360 so 7210 2B60 0 6500 :52:?0 so 13710 
407.00 17 4010 1•0 11910 1900 BO 3900 5910 :?::?O l:iBlO 
408.00 17 3220 3SO 10110 2580 240 6090 S900 S90 16:'00 
4'09.00 11 3840 Bso 13610 JS50 780 8640 7390 1630 22:?50 
•10.01 I? 3520 900 11600 800 S40 2380 43:?0 1-440 13980 
-410.02 17 1430 :5:?0 -4420 160 2•0 1170 1590 760 5590 
411.01 11 2690 B::?O 9080 870 710 2900 3:i50 1530 11980 
•11.02 17 1470 160 4240 1000 110 2680 2470 270 69::?0 
-412.00 17 3800 980 1Jl60 2050 •BO s150 5850 1460 18310 
-413.00 17 7090 1260 2S340 18900 4230 5:!200 25990 5o490 77:i•O 
-414.00 17 1040 170 31SO 4BO BO 1320 15:?0 250 4o470 
-415.00 17 740 290 2440 210 90 1040 1010 370 3o480 
-416.00 17 410 630 2230 1010 260 J060 1420 890 ~:?90 
417.00 17 760 720 2960 -90 0 10 610 720 3030 
'419.00 11 1 !JO •60 3290 -130 0 1•0 1000 400 3430 
419.00 17 S30 J30 1840 -eo 0 120 •so 330 1980 
420.00 17 630 40 1470 0 0 240 oJO 40 1710 
421.00 17 710 4JO 2"470 -10 0 l 20 700 430 2590 
-4:?2.00 17 soo 220 1860 0 0 •160 soo 2::?0 1700 
423.00 17 660 ?BO 2770 -20 0 290 640 180 3060 
424.00 < 17 20 520 710 .. 20 0 250 0 520 960 
-42:i.OO I? 320 360 1210 0 0 260 3:?0 360 1470 
426.00 17 no 1000 3560 -50 0 sso 7:?0 1000 .. 11 0 
'427.00 11 •60 13:?0 3130 JO 2BO 990 490 1600 41:'0 
-4:?8.00 11 860 240 29:?0 50 90 3:?0 910 330 32"0 
'429.00 11 sBo 410 :?"41 0 140 140 550 7:!0 610 2960 
'430.00 17 510 200 1890 130 20 330 700 :?:00 z:o:o 
"431.00 11 13:?0 2SO 3900 SIO 60 1430 1830 310 !i330 

DIST 17 S74JO 15410 19:?300 44000 8820 119110 101430 24:030 310•10 
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1980, 1980-:?000, ANI.t :?000 D~ELLING UNITS AND POPULATION 

-CE HS US 20 I 1980 I 1990 - zooo I 2000 I 
T~AC:T DIST SFDU l'tFIIU POP srnu l'lflJU POP srDu HFIIU f'Of' 

J::::?.00 18 1090 20 3130 13SO 0 :C.390 2440 20 6'!i:!O 
l:.'.!3.00 18 730 20 2150 280 0 570 1010 20 27:!0 
3:!7.00 18 13:?0 30 3320 0 0 240 1320 30 3560 
J:!B.00 18 460 0 lS:?O 100 0 130 620 0 16SO 
330.00 IS 1560 50 5000 1320 0 3170 2880 50 8170 
334.00 18 090 30 2110 0 0 -2::?0 690 30 1t190 
335.00 IB BIO 20 2440 0 0 -250 BIO 20 2190 
33•.00 19 670 10 1980 0 0 -180 670 10 1900 

DIST 18 7330 180 21650 3110 0 6850 10440 ISO 2esoo 

::?J0,00 19 1870 30 6220 •oo 0 -100 2270 30 6120 
231.00 19 1000 10 5030 400 0 300 2000 10 5330 
23:?.00 19 1990 20 62~0 600 0 770 2:i90 20 70:!0 
233.00 19 1450 40 4520 500 0 730 1950 40 5250 
::?3• .oo 19 2640 320 B3BO 2700 450 7-410 3340 170 1!'1790 
:!JS.CO 19 1870 40 SOSO 400 0 103C 2270 40 6110 
236.00 19 1060 40 3220 200 0 200 1260 •o 3•:!0 
:?37.00 19 1420 40 4390 350 0 380 1770 40 4770 
:?JS.CO 19 2180 30 6790 400 0 150 2590 30 6940 
239.00 19 1470 280 4770 1300 350 3960 2770 630 9630 
2•0.00 19 750 10 22•0 150 0 170 900 10 2410 
:;?41.00 19 1390 30 ••60 300 0 180 1690 30 4640 
:•:!.OC 19 1330 140 3690 1200 200 3650 2530 340 7340 
243.00 19 3770 570 7550 3200 700 1349C 6970 1270 21040 

DIST 19 24790 1000 72~90 1:?100 1700 322:?0 36990 3300 10•810 

11.00 20 890 10 2130 so 0 430 970 10 2560 
105.00 20 1:20 60 3710 120 0 60 134'0 60 3770 

DIST 20 2110 70 5940 :?00 0 090 2310 70 6330 
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1980r 19B0-2000t AND 2000 EMPLOYMENT 

CENSUS 20 I 1990 I 1990 - 2000 I 2000 I 
TRACT DIST OFFICE RETAIL IND OFFICE RETAIL IND OFFICE RETAIL INt1 

51,00 I 3760 1000 2710 10710 990 220 1.-470 1990 ~930 

53.00 I 23630 5560 9760 13330 450 740 36960 6010 10500 
54.00 1 7170 1200 Z2BO 10340 390 170 17510 1~80 Z450 
56.00 1 7970 570 1.-20 1660 70 100 9630 640 1s:o 
57.00 1 9100 790 5220 6:550 220 390 15650 1010 ~600 

DIST 1 :51630 9120 21390 4:?590 2110 1610 9.-:?20 11230 23000 

1.00 2 1050 340 530 210 70 10 1260 410 540 
2_.00 2 920 250 :5330 120 30 10 10'40 290 5340 
3.01 2 1690 110 13'40 170 20 90 1950 130 1420 
3,0:? 2. 400 190 390 30 10 0 430 200 390 
'4.01 2 240 250 80 20 10 0 260 260 80 
-4.02 2 70 70 130 10 0 0 90 70 130 
:s.01 2 160 150 120 10 10 0 170 160 120 
:s.02 2 270 460 240 20 20 0 290 490 240 
6.01 2 290 210 100 20 10 0 310 220 100 
6.02 2 330 210 200 30 10 20 360 220 2:!0 
7.01 2 370 30 90 30 0 0 400 30 90 
7.02 2 210 150 130 50 20 0 260 170 130 
s.01 2 700 130 190 60 10 0 760 140 190 
s.02 2 360 240 170 30 10 0 390 2SO 170 
9,01 2 430 260 190 90 30 90 510 290 270 
9,02 2 320 330 220 30 20 90 350 350 300 

10.00 2 3900 2820 3490 310 150 100 4110 2970 3590 
11.01 2 2970 1450 3190 250 90 20 3220 1530 3:!10 
11.02 2 1650 370 2860 130 20 20 1780 390 2880 
12.01 2 .1430 120 530 120 10 0 1550 130 530 
12.02 2 990 150 1BO 70 10 0 950 160 !BO 
13.01 2 930 300 410 70 20 0 900 320 '10 
13.02 2 2BO 140 100 20 10 0 300 150 100 
14.00 2 BOO 210 2?0 70 10 0 970 220 270 
l!i.00 2 340 60 90 30 0 0 370 60 90 
16.01 2 1900 260 410 170 20 0 1970 280 410 
16.02 2 310 300 2:!0 30 20 20 340 3:!0 240 
17.01 2 1220 550 4BO 110 30 0 1330 590 480 
17.02 2 410 70 170 so 10 10 460 90 !BO 
18.01 2 2840 190 380 230 10 0 3070 200 380 
18.0:? 2 390 70 100 30 0 0 420 70 100 
19.00 2 260 210 340 20 10 0 290 220 340 
20.00 2 1390 7JO 1790 130 so 10 1520 790 1800 
21.00 2 34150 910 -4:?20 290 50 30 3740 860 4:!50 
22.01 2 .:!640 40 600 220 0 0 2860 40 600 
22.02 2 1590 310 1900 130 20 30 1710 330 1930 
23.01 2 180 •o 230 40 20 0 220 110 230 
:;?3.0:? 2 4730 l:i20 2590 2950 00 10 7680 1000 2600 
24.01 2 140 20 30 10 0 0 150 20 30 
24,02 2 3580 2560 530 9SO 220 10 -4530 2780 540 
2s.01 2 150 30 140 10 0 0 160 30 140 
2s.02 2 s20 300 690 50 20 10 630 320 700 
26.00 2 310 130 160 30 10 0 340 140 160 - 27.01 2 170 50 40 10 0 0 180 so 40 
27.02 2 S90 710 410 320 50 0 910 760 410 
2a.01 2 90 2?0 70 10 10 0 100 280 70 
28.02 2 440 110 310 340 10 0 780 120 310 
29.01 2 160 230 so 20 10 0 180 240 so 
29,0~ 2 640 190 350 so 10 0 690 200 350 
29.03 2 880 70 340 70 0 30 950 70 370 
30,00 2 130 140 90 20 10 0 150 150 90 
31.00 2 110 30 80 10 0 0 120 30 so 
32.00 2 220 30 100 20 0 0 240 30 100 
33.01 2 490 100 140 40 10 0 530 110 140 
33.02 2 30 so 40 0 0 0 30 50 40 
34.01 2 640 60 320 so 0 0 690 60 J:o 
341.02 2 330 60 180 30 0 0 360 60 180 
3!..01 2 910 170 260 70 10 0 980 180 260 
35.02 2 200 50 190 20 0 0 2:'0 so 190 
36.01 2 490 31v 470 40 20 0 :;:o 330 •>o 
36.02 2 640 160 350 50 10 0 690 170 350 
36.03 2 80 40 140 10 0 0 90 40 1•0 
37.01 2 380 120 1060 30 10 0 410 130 1060 
37.02 2 420 90 60 30 10 0 450 100 60 
38,01 2 440 3SO 940 40 20 0 480 370 ••o 
38 .02 2 870 50 140 80 0 0 9!.0 so 1•0 
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1980, 1980-2000, AND 2000 EMPLOYMENT 

CENSUS 20 I 1990 I 1980 - 2000 I 2000 I 
T~ACT DIST OFFICE RETAIL IND OFFICE RETAIL IND OFFICE r<ETAIL IN!l 

JS.OJ 2 180 90 140 20 10 0 200 100 l•O 
39.01 2 2•0 190 170 JO 10 0 270 200 170 
39.02 2 ·1100 70 270 90 0 0 1190 70 270 
40·.01 2 560 70 200 50 0 0 610 70 200 
40.02 2 910 110 920 80 10 0 990 120 820 
'41. 01 2 740 100 2040 70 10 500 810 110 2540 
41.02 2 J50 500 170 JO JO 0 J80 5JO 170 
'42,00 2 no 280 6JO •O 20 0 830 300 630 
.... oo 2 2s10 1270 8400 200 320 5490 2710 1590 13890 
72,00 2 43:?0 2260 6750 1080 1•0 6730 S400 2400 13480 
73.00. 2 4SSO 9•o 4870 1880 50 2870 6430 990 7740 
74~00 2 l•O 60 470 2020 80 JBO 2160 1•0 eso 
7s.oo 2 JBO 190 2•0 JO 10 20 410 200 :?60 
76.00 2 700 170 900 60 10 60 760 180 0•0 
n.oo 2 J50 110 260 50 JO BO •oo l•O J40 
78.00 2 140 100 90 10 JO •o lSO 130 130 
82.01 2 610 890 •Oo 270 150 J70 8BO 10 .. 0 no 
83.00 2 1240 BIO 290 100 •o 290 IJ40 850 SBO 
86.00 2 200 100 100 JO 10 10 230 110 110 
e1;00 2 170 60 70 10 0 10 180 60 BO 
88,00 2 220 70 1180 JO 10 90 250 80 1270 

DIST 2 76•60 29070 700JO 15000 2320 17520 91460 31390 87S'50 

43,00 J 3410 .. o 11260 280 20 8•0 3690 •60 12100 
45,00 J lo\20 670 J8JO 120 40 280 1540 710 4110 
46.01 J 520 160 80 50 10 10 S70 170 90 
46.02 J 240 50 160 20 0 10 260 50 170 
47,00 J 930 •SO •So 130 so •O 1060 soo 490 
o\8,00 J 2720 •10 ••o 320 60 50 3040 470 530 
49.00 J 1•00 290 1520 220 60 130 1700 J!iO 16'50 
50.00 J 1550 330 31'40 IJO 20 240 1680 3SO 3380 
S;.>. 00 J 3490 1810 13•0 ••O 160 110 3930 1970 14'50 
:;s.oo 3 300 70 160 •o 10 10 340 BO 170 
s0.oo 3 7540 110 500 650 20 50 9190 130 5!'.iO 
:59,00 3 :?'570 1300 2750 •10 160 230 2960 1460 :!980 
60.01 3 140 1•0 1:'0 20 10 10 160 150 130 
60.02 3 320 260 90 •o 20 10 360 280 100 
61.00 3 260 70 70 20 10 10 280 80 80 
62.00 3 140 10. 50 50 20 10 190 JO 60 
63.00 :i 8•0 130 260 70 10 20 910 140 280 
64.00 3 1910 2•0 <70 1"20 570 190 3390 810 660 
6!i,Ol 3 100 80 70 •60 200 60 560 280 130 
6!i.02 3 •oo J:iO 3'0 190 90 50 590 .. o 390 
ee.01 3 160 0 •o 100 40 10 260 •o 50 
00.02 3 870 390 •60 130 50 •o 1000 .. o 500 
67.01 3 320 70 210 110 •o 20 <JO 110 230 
67.02 3 200 10 150 60 20 20 260 30 170 
68.01 J 2•0 60 70 130 50 20 370 110 90 
68.0:? 3 110 •O 70 100 •o 20 210 BO 90 
69,00 3 llSO ' 120 .. o 100 10 JO 1250 130 "70 
70.00 3 •o 30 60 90 •o 20 130 70 80 

DIST J 33"30 8090 286•0 S900 1830 25•0 39330 99:?0 311BO 

19.00 • 670 250 z:io 290 30 360 960 zeo MO 
eo.01 • no 380 160 60 10 •o B30 390 200 
eo.02 • 180 80 100 20 0 •o 200 BO 140 
01.06 • 1290 1UO 6BO 310 130 100 1600 1290 780 
82.02 • 880 920 200 3"0 180 20 1:?20 1100 :':O 
84.00 • 150 120 130 20 10 10 170 130 140 0s.oo 4 180 150 170 20 10 10 200 JOO 180 
89,00 • 120 80 Bao 520 JOO 510 1240 3BO 1390 
90.oo • "70 270 290 110 20 30 5BO 290 3::00 
91.00 • 270 120 220 560 3:?0 4:?0 BJO ••o 6'0 
92.0l • 1020 l!iO 180 260 70 •o 1260 4::00 :':'0 
92.02 • 200 120 160 80 •o 30 290 160 190 
93.00 • 820 590 200 180 •o 20 1000 6::00 2:0 94,QO • 00 23!J 230 270 50 10 760 280 240 
9:;,00 • 280 320 420 140 160 10 o\::00 •so <30 97.0l • 390 70 1 •O JO 0 10 4:'0 70 1!i0 

102.00 • 1720 320 43~0 2300 320 4740 4020 6•o 9090 

DIST • 10500 5!i:'O 8730 5510 1690 6400 16010 7210 1Sl30 
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1990• 1980-2000' AHD 2000 EHPLDYMENT 

CENSUS 20 / 1990 
TRACT DIST OFFICE RETAIL IND 

96.01 !5 
96.02 5 
97.02 5 
98.01 5 
99.02 s 
99.00 5 

100.00 s 
101.00 5 
103.00 5 
10.i.01 5 
10.i.02 5 

DIST 5 

208.00 
209.00 
210.00 
211.00 
212.00 
213.00 
21-4.00 

6 
6 
6 
6 
6 
6 
6 

21s.oo .6 
216.00 6 
217.00 6 
219.oo 6 
219.00 6 
220.00 • 
DIST 6 

221.00 7 
222.00 7 

DIST 7 

201.00 B 
202.00 s 
203.00 B 
20-4.00 8 
2os.oo s 
:006.00 9 
:?01.00 a 

DIST 8 

223.00 9 
22•.oo 9 
:2~.00 9 
220.00 9 

DIST 9 

:?27.00 10 
:?29.00 10 
:?29.00 10 

DIST 10 

320.00 11 
321.00 11 

DIST 11 

306.00 12 
307.oo 12 
308.00 12 
309.00 12 
319.00 12 

DIST 12 

350 
670 
420 

1360 
910 
710 

2S•O 
•80 
7::!0 

1930 
410 

10•00 

2570 
390 
300 
300 
830 
5•0 
260 

2970 
590 
5•0 
6SO 
160 
930 

11010 

olJ310 
1330 

56o1JO 

420 
1220 

4SO 
1430 

910 
SIO 
200 

50 .. 0 

330 
3030 
00 

2190 

6030 

1690 
690 
490 

2860 

1390 
1090 

2490 

300 
2940 
2140 
1300 
1050 

7630 

600 
•oo 
2?0 
160 
210 
160 
640 
340 
310 

1580 
30 

4?00 

seo 
20 

120 
290 
190 
340 
490 

11:;0 
370 
660 
450 
330 
220 

330 
1030 

ISO 
290 
200 
2:;0 

1190 
' 190 

250 
420 
110 

••oo 

2530 
4?0 
910 
130 
230 
320 
200 

4100 
?90 
430 
330 
110 
2:;0 

5190 10790 

1:;00 .. 390 
1130 1:;0 

2630 51 .. 0 

210 230 
940 740 
240 370 
380 690 
100 2SO 
190 810 
110 90 

2070 3190 

240 3?0 
820 1330 
.. 10 220 
3?0 330 

1840 ·22so 

•10 
110 
340 

960 

2900 
ISO 
630 

3690 

890 2530 
620 930 

1S10 3460 

640 
1120 

670 
3460 
6i0 

6560 

200 
2430 
1680 
2190 

660 

7160 

I 1980 - 2000 
OFFICE RETAIL IND 

240 
290 
4SO 
?00 
.. o 
so 

1480 
ISO 
700 
950 

0 

5440 

650 
30 
JO 

100 
130 
220 
230 

1240 
670 
270 
210 
120 
?BO 

••so 
3270 
5360 

9630 

250 
360 

3990 
390 

1290 
450 
190 

6820 

390 
370 
130 

1910 

2800 

1910 
1:;eo 
1250 

46•0 

1420 
1020 

130 
2250 
1330 
17-40 

940 

6390 
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410 
200 
270 

80 
260 

30 
2700 

620 
1010 

420 
10 

6010 

140 
0 

10 
30 
so 
so 
40 

190 
160 
150 

60 
•o 

ISO 

1060 

1010 
5420 

160 
170 
S40 

70 
550 
190 

90 

1760 

2:?0 
so 

890 
9.20 

2070 

690 
l10 
.. 20 

1210 

1020 
1480 

190 
6SO 

1140 
0 
0 
0 

2390 
1370 

0 

8230 

1010 
40 

160 
60 
30 
30 
20 

2140 
190 
310 

30 
10 

140 

7820 
690 

8510 

30 
60 

2120 
430 
310 
490 

30 

3460 

130 
90 
30 

490 

740 

6050 
so 

1130 

9030 

600 3670 
430 1390 

1030 

160 
130 
780 
280 
410 

1760 

5060 

30 
9:!0 
970 

1-480 
160 

3360 

I 2000 I 
OFFICE RETAIL IND 

590 
9:;0 
870 

2060 
1250 

760 
•o:o 

630 
1420 
2890 

410 

lSS-40 

3220 
410 
330 
400 
960 
?60 
490 

4210 
1250 
810 
960 
280 

1710 

15690 

7580 
6690 

14:!70 

670 
1SBO 
4340 
1820 
2100 

960 
390 

11960 

720 
3400 

620 
•090 

9830 

JSOO 
2:!70 
1730 

1010 
600 
540 
240 
470 
190 

3340 
960 

13:!0 
2000 

40 

10710 

1350 
2510 

340 
940 

1340 

1190 
190 

2630 
1790 

110 

720 3540 
20 510 

130 1070 
320 190 
230 260 
390 3SO 
S:?O · 220 

1330 6:!"40 
~30 960 
810 740 
510 360 
370 1:?0 
370 390 

62SO t•9SO 

2510 12:!10 
6550 1"440 

9060 13650 

370 260 
1010 800 

780 2"490 
450 1120 
650 560 
380 1290 
190 120 

3830 6640 

460 500 
&iO 1420 

1290 250 
1290, B::::?O 

3910 2990 

1090 
220 
760 

97::00 
200 

li60 

7500 2070 11710 

2910 
21·10 

•920 

430 
5090 
3470 
30-40 
1990 

1-40::?0 

25-40 

900 
!:!SO 
14::00 
3740 
1080 

6:000 
23::::?0 

85::?0 

:?JO 
3:?~0 

:?s~,o 

3070 
820 

SJ:?O 105::?0 



1990• 1990-2000• AND 2000 EMPLOYMENT 

CENSUS 20 I 1990 I 1990 - 2000 I 2000 I 
TRACT DIST OFFICE RETAIL IND OFFICE RETAIL IND OFFICE F.:ETAIL IN[1 

301.00 13 2470 530 680 1560 0 100 4030 530 780 
302.00 13 1660 460 210 260 90 20 1920 550 230 

303.00 13 620 420 270 270 150 30 890 570 JOO 
30•.00 13 3340 22•0 2770 16BO 500 260 5020 27•0 3030 
305.00 13 330 320 290 610 310 70 940 630 360 
310.00 13 1190 460 1090 4320 330 120 :1510 790 1200 
311.00 IJ 830 170 390 BO 250 40 910 420 430 
312.00 1J 1100 540 570 3070 250 60 4170 790 630 
313.00 13 1430 3450 810 2060 2140 90 3•90 ~590 900 
31 ... 01 13 530 310 440 210 1::?0 500 740 430 9'0 
31 ... 02 IJ 2610 B30 149BO 400 150 4280 3010 980 19260 

DIST 13 16110 9730 22490 14520 4290 5570 30630 14020 2B060 

315.00 14 1210 410 760 1730 420 930 29•0 B30 1690 
316.00 14 2520 680 1750 7100 5020 4680 9620 5700 6430 
317.00 14 B10 1'0 1190 1730 570 400 2540 760 1590 
318.00 14 290 10 230 730 330 BO 1010 340 310 

DIST 14 4B:ZO 1290 3930 11290 6J40 6090 16110 7630 100~0 

32•.00 15 B50 500 590 2160 960 2310 3010 1460 2890 
325.00 15 2040 910 1090 290 10 900 2J30 980 1990 
326.00 15 2570 570 26BO 1700 670 6720 4270 1240 9400 

DIST 15 5460 l9BO 4350 4150 1700 99JO 9610 J6BO 14:'90 

329.00 16 670 380 810 .. 0 190 JOO 1110 ~70 111 0 
331.00 16 1070 310 410 '410 160 1710 1460 470 2120 
3J~.oo 16 590 110 400 330 130 220 9~0 240 6:'0 
333.00 16 420 130 230 440 !BO 60 B60 310 290 

DIST 16 2750 930 1850 1620 660 2:290 4J70 1590 4140 

401.00 17 J:?O 70 160 700 0 700 1020 70 1460 
40:'.'.00 17 100 10 50 580 0 4BO 680 10 530 
403.00 17 410 90 310 960 0 960 1370 90 1:10 
404.00 17 1600 600 560 690 19BO 1510 2:?90 2S80 2070 
•O!i,01 17 100 10 60 610 0 490 710 10 '5'50 
"40!i.02 17 60 10 230 8BO 0 320 940 10 7'50 
40!i.03 17 300 290 640 1250 50 e5o 1550 J30 1490 
-406.00 17 50 40 60 470 230 310 520 270 370 
407.00 17 1820 820 '590 490 6BO 1540 2JOO lSOO 2130 
408.00 17 1510 250 940 1130 2150 1'500 2640 2400 2.1140 
"409. 00 17 990 280 510 3000 770 3170 J990 10'50 3680 
410.01 17 2140 1160 3200 350 310 0 2490 1470 3200 
4'10.02 17 1570 430 J70 130 1050 1210 1700 1480 1580 
411.01 17 J80 350 :520 200 400 10 580 750 !i30 
411.02 17 470 IJ50 130 0 790 270 470 2140 400 
412.00 17 1150 870 500 50 260 600 1200 1130 1100 
"11-3.00 17 3750 <420 1750 6110 1530 7330 9860 1950 9080 
414.00 17 400 50 2520 4770 60 22•0 5170 110 4760 
415.00 17 370 560 340 580 280· 970 950 840 1210 
416.00 17 450 180 ISO 290 20 500 740 200 690 
417.00 17 50 60 30 10 0 20 60 60 so 
418.00 17 120 90 40 0 0 60 120 90 100 
<419.00 17 1280 230 170 0 0 260 1290 230 430 
420.00 17 70 20 10 0 0 10 70 20 20 
421.00 17 100 60 30 0 0 20 100 60 50 
422.00 17 200 150 600 280 0 0 480 1'50 600 
423.00 17 JOO 360 470 130 0 0 430 360 470 
42•.00 17 14'50 1240 1020 50 10 360 1500 12!.0 1380 
4'2!i. 00 17 ·880 llJO 160 0 10 260 8Bo 1140 4:00 
426.00 17 3:S10 460 2270 860 20 1750 4370 480 40:00 
427.00 17 100 320 70 80 10 100 180 J30 170 
428.00 17 370 410 110 60 0 290 430 410 400 
4:'9.00 17 400 3:?0 50 0 20 80 400 340 130 
430.00 17 190 10 50 0 0 50 190 10 100 
431.00 17 100 40 50 0 0 40 100 40 90 

DIST 17 27060 12730 193~0 24700 10630 26360 51760 23360 47710 
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' 
1980• 1980-:?000t ANIJ 2000 £MF'L0YMENT 

CENSUS 20 I 19BO I 1990 - 2000 I 2000 I 
T~ACT DIST OFFICE R£TAIL IND OFFICE RETAIL IND OFFICE RETAIL IND 

J::?::?. 00 1B 120 40 90 620 270 2JO 740 JIO 320 
323,00 IB 100 10 200 240 100 120 J40 110 320 
327.00 18 340 30 4JO 50 10 90 390 40 520 
J26.00 IB 40 0 50 0 0 10 40 0 60 
JJ0,00 IB J70 so 300 30 0 50 400 50 3!i0 
33 ... oo IB 20 0 0 0 0 0 20 0 0 
JJ!i.00 IB 170 60 100 10 0 20 IBO 60 120 
336.00 IB 110 10 330 10 0 60 120 10 390 

DIST 18 1270 200 1500 960 JBO SBO 2230 590 2090 

230.00 19 seo 40 170 50 0 10 6JO 40 180 
::?31.00 19 140 JO 100 10 0 10 150 JO 110 
23~.oo 19 2:i0 200 .. 210 50 30 40 300 2JO 250 
233.00 19 320 so J!iO so 60 60 370 110 00 
234.00 19 730 490 600 1460 7JO 240 2190 1::?20 B40 
235.00 19 90 30 180 10 0 10 100 JO 190 
230.00· 19 JO 10 40 0 0 0 JO 10 40 
237,00 19 140 20 IJO 10 0 50 1!i0 20 180 
239,00 19 IJO 40 2JO 10 0 20 140 40 2!i0 
239.00 19 7BO J60 1J90 B60 JSO 190 1640 710 l!iSO < 240,00 19 10 0 0 0 0 0 10 0 0 
241,00 19 260 20. JBO 20 0 30 ::?SO 20 410 
2.-:.00 19 740 JOO :i20 B10 290 1JO 1550 S90 6!i0 
243.00 19 •10 350 2!i0 1130 500 20 1540 950 270 

DIST 19 4610 1940 .. sso 4470 1960 810 9080 J900 SJ60 

71.00 20 BO 10 1JO 60 20 10 140 JO 140 
lOS.oo 20 320 140 120 20 10 10 340 150 130 

DIST 20 400 150 250 BO 30 20 480 !BO 270 
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Subsurface Sewage Disposal and Contamination 

of Ground Water 1n East Portland, Oregon 
a 

by E. L. Ouanb, H. R. Sweetc, and Joseph R, llliand 

ABSTRACT 
Over thC' pist 30 )'Cars East Portland and central 

1'\ultnomah County have metamorphosed from 2. rura.I· 
suburban co a locally urban community. Services, including 
community water and sewer have bccn extended to most of 
the ar.ca. However, a 30-squarc·milc (80 km2) arc2 within 
ccncr~l Multnomah County remains unsC"-A'C:rcd today. This 
area reportedly disposes of 8 co 10 mgd (34,400 m3 /day to 
38,000 m3 /day) sewage via subsurf2.cc systems, i.e. cess
pools, seepage lxds, and i:frainficlds. These methods of 

.. wa1_!~ .. ~!~e~..?-~-~avc r~~l:c:~ in the .~c:.~_adation of ~he 
ground--water rCSourcc ·w1ch1n the study i.rca. · 

Mose o( chc developed area is located on a reb.tivcly 
level terrace made up of Pleistocene fluviolacustrine sedi· 
mcnts. PartiaUy cemented gravels of the Pliocene Troutdale 
Fonm.tion un.dcrlic the terrace deposits. Both of these units 
1.re gcncnll)' excellent aquifers where saturated. The depth 
to water in the unscwered arci. ranges from about 100-200 
feet (lCJ to 60 m) in the southern terraced area to less th.:in 
10 feet (3 m) in much of the northern 1.rea underlain by 
younger. floodplain, terraces adjacent to the Columbia 
River. 

Ccnual Multnomah County is situated withia a . 
regional ground.water discharge zone. It receives ground· 
water recharge irom the Cascade Mountains to the c:a.st 
and intermediate recharge from the Caso.de foothills and 
other isolated hills bordering and within the study area. The 
major surface drains receiving ground water from the 
regional and intermediate flow systems arc the Willamette, 
Oackamas, and Columbia Rivers. 

aPrcscnted at the\sccond National Ground Water 
Quality Symposium, Denver, Colorado, September 25-27, 
1974. 

h\vater Qualicy Division, Oregon Department of 
Environmental Quality, 1234 S.W. Morrison, Portland, 
Oregon 97205, 

cHydrogeologist, Oregon Su.te Engineer, 1178 
Chemeketa Street, N.E., Salem, Oregon 97310. 

dHydrogeologist, Oregon State Engineer, 1178 
ChcmC"kct:a Street, N.E., Sa.km, Oregon 97310. 

Discussion open until April l, J 975. 
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The fluviolacustrine terraces constitute a local 
recharge zone. The primary ground-water recharge sourc~ is 
infiltrating precipitation .:1.s evidenced b)' the paucity of 
natural surface drainage, although the area receives in excess 
of 40 inches (100 cm) of precipitation per year. However, 
due to development and its attendant reduction in aro for 
infiltration, e.g. paving and building, there has been a 
decrease in natural recharge. The estimated 8 to 10 mgd 
(34,400 ml/day to 38,000 ml/day) of domestic waste 
which is disposed of via the subsurface is thus introduced as 
supplemental local recharge. 

lnfiluat_ing.precipitation. and se\•:age efflu C!l;~-~:g:r~~.es. 
down\vards through the water table:. The depth to Y•hich the 
local recharge can penetrate the water t:i.b_le is limited b)' its 
hydraulic potential and the vertical hydrau_lic conducti..;ty 
of the substrata. Therefore, the N03 ·N conuminated re
charge is effectively buoyed up and migrates Ia.ten.Uy :dong 
the upper portion of the water table to its eventual surface 
drain, Columbi~ Slough South Arm. 

Water 51mplcs from wells developing water in. 
adjacent or upgr,?.dicnt scwcre~ a.rcas and/or from deeper 
1quifers within the unscwered arc2: generally have NOrN 
concentrations of less th.:in l mjpl. Smrll~ 
sp_r~ithin!fini~rca and South Arm Slough, 
dOwngradient-grorn-the unscwcrcd area, had N03·N con· 
ccntrations ranging from 4.7 to 11.86 mg/I, with a md.n 
\'a.lue of 7.74 mg/l in July 1974. 

INTRODUCTION 
The Columbia Slough is a small dead-.:nded 

waterway located in North Portland and NoC'h 
Multnomah County, Oregon, The entire length of 
the slough lies in a flat valley that is bordered by 
minor agricultural areas, industries, swampy lands, 
and the northern sector of the Portland Metropoli· 
tan area. It is fed by large spring flows, area ~.irfac, 
water and subsurface drainage. The slough h2.5 a fl: 
gradient which causes it to flow slowly, and i(S 
lower section is substand:illy influenced Uy 
rcsponsc:s in the \Vi!!amcttc and Columbia Ri\-ers 1 

rid;il ch;ingcs in the Pacific Occ:in. 
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Fig. 1. Location of East Portland study area. 

The study area (see Figure 1) in East Pon land 
~1( j\1ulrnomah County, Oregon, has received wide 
.1tu:ntion from go\•ernmental agencies and citizen 
~'Toups for many years. During 1972, the City of 
~mt land, Multnomah County, Port of Portland, 
Corps of Engineers, and the Department of En
,·ironmcntal Quality formed the Columbia Slough 
Environmental lmpruvem~nt .Task. Forc:e for the 
purpose of bringing together the land-use plans 
proposed for the Columbia Slough area. Numerous 
meetings were held with members of the public 
Jnd organized citizen groups • .The major topics 
«msidered by the Task Force and the public 
in\"ol\'ed flood control, land-use patterns, fish and 
wildlife, recreation, and water quality improvement 
for the development of the Coluinbia Slough area. 

Water quality studies in the Columbia Slough 
were started in 1971 and completed in 1973 by the 
l><-partment of En\'ironmental Quality. Most of the 
,!Jta were collected during the dry weather period. 
I h« '.hcmical data indicated that the spring sources 

l<1rm1ng the headwaters of the South Arm Slough 
"We unusually high in nitrate-nitrogen (N03 -N) 
Jnd sulphate ion concentrations. It was suspected 
thJt the area lying directly south of the South Arm 
'dough \Vas contributing much of the N03 ~N via 
' 1111!-.urfacc disposal of domestic waste. The State 
1-.nginecr's Office was rcqucsrcd to assist in the 
'lttrprctation of the data. 

The area lying directly south of the Columbia 
'lough drainage S)'Stcm changed from an agricultural 
:" .. uliurban·urban area over the past 30 years. 
lluu .... chold waste disposal is primarily by means of 
~l-,'}pools (see Figure 2), and septic tanks and 
'CtpJge bC'ds. The area estimated to bC' served by 
··I f . 
•• 

1\ur ;ice \\'Jstc disposal in central J\\ultnomah 
'''Unty covers about 20 squln: miles (50 km1) 

(Moffatt and Taylor, 1965). In addition, about 7 
square miles ( 18 km 1) along the eastern border of 
Portland arc currently served by cesspools and 
septic tanks (sec Figure 3 ). Scvcral square: miles 
along the west boundary of Gresham arc also served 
by subsurface disposal systems. The population 
\Vithin this area served by subsurf:1:cc systems was 
estimated to be 102.000 persons in 1972, dis
charging an estimated I 0 million gallons per day 
(mgd) (38,000 m31day). 

The purpose of this paper is to describe the 
study area geology, hydrology, hydrogeology, and 
to compare the water quality in wells within the 
unscwc:red area to those in the sewered area of cast 
Multnomah County, Oregon. The study is also 
concerned with de,·eloping general recommendations 
for alleviation of the contamination problem. 

GEOLOGY 
The geology of the East Portland area has been 

described by Treasher (1942), Trimble (1957, 1963) 
and more recently by Hogenson and Fox ..... orthy 
(1965) (see Figure 4). Underlying the area are older 
volcanic and sedimentary rocks ranging from Eocene 
to~ady_Miocene in age. Only one well in the East 
Portland area has peneiraicd these older rocks: This 
well derived little water from the older rocks. 
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Fig. 3. Topography, major roads, sewered, and unsewered irea in East Portland. 

Unconformably overlying the older rocks arc 
a sequence of accordantly layered basaltic lava 
flows of the Columbia River Group of early 
Miocene age. Individual flows in this unit range in 
thickness from about 10 to 150 feet (3 to 45 m) 
and can be traced laterally for distances ranging 
from less than one to as much as three miles (8 km). 
The thickness of the Columbia River Basalt in the 
srudy area ranges from about 120 feet (37 m) in 
the· Fairview area to perhaps several hundred feet 
(90 m) in the west portion of the srudy area. 
Columnar, cubic or "brickbat," and platy jointing 
arc present in the various nows. These together 
wich rhe scoriaccous and fractured materials in the 
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interflow zones arc the major avenues for water 
movement. \Vater wells penctraring these interflo\V 
zones yield moderate to large quantities of water. 

The Columbia River Basalt is unconformably 
overlain by the Sandy River Mudsronc of early(?) 
Pliocene age. This unit is primarily made up of 
indurated clay and silt, probably of lacustrinc 
origin. It also includes minor amounts of sand and 
fine gravel, especially near the base of the unit. 
The maximum known thickness of the: unit in rhe 
study area is about 900 feet (270 m). Though most 
of rhc unit is saturated with ground water, it docs 
not readily yield water to water wc:lls, because of 
irs rLbtivcly !o·.v hrdrau!ic conductivity. 



,_ ., 

Vnconformably overlying the Sandy River 
~tudsronc is the Troutdale Formation of early 
pJioccnc age. This unit consists mostly of wcll
indurated sandy conglomerate with local layers of 
stratified claystonc and silts·conc. The thickness of 
rhe Troutdale Formation in the study area ranges 
(rom about 150 foet (46 m) near Sandy to about 
360 feet (I 10 m) at Fairview. Bedding in the 
Troutdale Formation dips slightly towards the west 

35 a result of initial deposition by westward-flowing 
meoms and subsequcnr tilting during the deforma· 
rion that formed in Portland structural basin. Th is 
unir is the major aquifer in the study area. 

Overlying and in places intruding the Trout· 
dJ!e Formation are basaltic lava, tuff, and volcanic 
cinders of the late Pliocene lO late (? J Pleiswccne 
Horing Lava. This unit crops out at Kelly Butte, 
Rocky Butte, and Mount Tabor in the study area 
t«e Figure 4). The Boring Lava was deposited on 
:in undulating erosional surface developed on top 
of the Troutdale Formation. The Boring Lava is 
primarily unsaturated. 

A unit mosdy made up of day, silt, sand, 
gravel, and mud flow deposits underlies mueh of 

· the area to the southeast pf the study ate:r; 
llogenson and Foxworthy (1965) refer to this unit 
as "piedmont deposits." The thickness of these 
deposits is commonly less than 100 feet (30 m) 
but at places nearly 200 feet (60 m). The materials 

·in this unit generally-have a low hydraulic con
ductivity and do not readily yield water to wells. 

l'oorly consolidated and unconsolidated 
gravel, sandy silt, and clay, deposited by the 
•nccstral Columbia River and its tributaries on the 
eroded surface of the Troutdale Formation during 
•he lite Pleistocene make up the Portland terraces. 
'lbe materials were deposited during a time when 
•he surface drainage system was at a level several 
hundred fecr above its present channels. These 
1 lu,·iolacusrrinc deposits are rciativcly coarsc
b~•ined and include boulders in the northeastern 
PJrt of the study area. They grade into predomi· 
0•ntly finer-grained materials to the west. Through· 
"Ut the area the gravels are poorly sorted and 
,·ommonly include a fine-grained matrix. These 
lc:~racc materials feather-our in places but arc as 
•h1Ck as 250 feet (76 m) in much of the area. They 
.1rc: not generally saturated but arc moderately 
permeable and yield small to large quantities of 
W:.iter to wells whc-re they extend below the \Vatcr 
L.il..lc. 

The broad plain along thc Colun1bia River is 
CJridc:rlain by Rcccnr alluvial rn.Jtcrials. ·rhc dcprh 
.,(this Hcccnt fill is a~ great as 175 feet (54 m) in 

the study area. The upper portion of this unit is 
composed mainly of sand, silt, and clay, while 
deeper parts include some gravelly layers. Shallow 
wells, tapping the finer-grained materials yield only 
small to moderate amounts of water. Deeper wells 
which tap the gravelly layers yield largor quantities. 

HYDROLOGY 
Major surface-water drains in the East Port

land area include the Columbia River lO the north; 
Johnson Creek, a tributary of the Willamette River, 
to the south; and the Sandy River and its tributary, 
Beaver Creek, to the east (sec Figures 3 and S). 
Although the Portland area receives over 40 inches 
(I 00 cm) per year of precipitation, there is a 
noticeable paucity of surface drainage systems on 
the terrace area. This is due to the high hydraulic 
conductivity of the terrace materials and was the 
case even before extensive: development of the area 
took place. 

Fair.iew Creek flows from Grant Butte to 
Fairview Lake. The out·flow from Fairview Lake 
forms the upper Columbia Slough and the main 
drainage canal of Columbia Slough which flows 
west; subparallel tci the Columbia River.-South Arm 
Slough begins as spring flow about 2\iz miles west 
of Fairview Lake. South Arm Slough flows parallel 
to and is located immediately south of the main 
drainage canal of Columbia Stough (see Figure 3). 
South Arm Slough is connected to Columbia Slough 
by a small channel located nearly 2 miles below its 
headwaters. Its main confluence with the slough is 
southwest of Portland International Airport. 
Perennial flow in upper South Arm Slough is 
through the small channel. During the dryer 
summer months, flow from lower South Arm is 
also through the smaller channel into Columbia 
Slough. On the other hand, during wet, winter· 
weather periods, the flow is generally through 
South Arm to its main confluence with Columbia 
Slough. In addition to natural surface runoff, 12 
storm sewers ranging from 12 to 60 inches (30 to 
150 cm) in diameter discharge to Fairview Lake, 
South Arm, and Columbia Slough in the study 
area. The study area does not have extensive storm 
drain development. Most of the drains are associ
ated with the primary roads in the area. Spring 
discharge, base flow, and bank storage are the 
major sources of water during the summer months 
when this system is made up of gaining streams. 
Plow measurements in Columbia Slough range from 
about 70 to 176 cubic feet per second (cfs) (2 to 5 
m 1 /scc) and it has bi:cn estimated that the upper 
I% miles (3 km) of South Arm Slough (primarily 



fig. 4. Geology, selected W&ter wells, and surface-water sampling points in East Portlsnd (see legend on facing page}. 

spring discharge) contributes about 26 percent of 
the total flow in·upper Columbia Slough during 
dry weather. 

HYDROGEOLOGY 
Stratigraphic relationships and aquifer charac· 

tc:ristics in the: study area arc: outlined in the: earlier 
text with the geology and summarized in the legend 
on Figure 4. Tl)e major aquifers in the study area 
include the fluviolacustrinc deposits where saturated 
and the more transmissive portions of the Trout· 
dale Formation. Because of its general low hyJraulic 
conductivity, the: Sandy River "1udstonc docs not 
readily provide water to wells. Some wells in the 
Portland area develop water from inrcrtlov.· zones 
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in the Columbia River Basalt. However, its great 
depth in the study area and the availability of wat 
in the shallower Troutdale Formation has resulted 
in little development of this deeper aquifer. 

The Columbia River and its floodplain, inclu 
ing the Columbia Slough system is situated in a 
ground-water discharge area. The Cascade Mounta 
to the cast arc the major source of rechorge to th< 
regional flow system. Most of the: water mo\•emen 
in this regional system probably takes place in th< 
deeper substrata, i.e. the older rocks and perhaps 
the Columbia River Basalt. Although potential 
gradients may be: great, actual movement of the 
\Vatcr in rhc: regional sysrcm is probably extreme\~ 
!>lo\v, priinarily because of the lo\v hydraulic con· 
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(ge0logy after Hogenson and Foxworthy, 1965) 

Legend for Figure: 4. 

ductivity of the older rocks and the differences i~ 
the horizontal and vertical hydraulic conductivities 
of the Columbia River Basalt. 

Superimposed on this regional system arc 
1nlermediate and local ground-water flow systems. 
The Cascade foothills and other isolated hills 
1...,rdcring and within the study area may be sources 
IJr re-charge to the intermediate flow system. 
Cround-water movement in the intermediate system 
probably rakes place in the upper portion of the 

· prc\'iously described Columbia River Basalt and the 
Sandy River Mudstone, as well as in the deeper 
P0 rtions or the fluvial sedimenrs of the Troutdale 
l·orrn:itinn. i\1ajor surrace drains receiving ground 
1'"Jttr fr01n che regional and intermediate flow 

systems are the Sandy, Willamette, Clackamas, and 
Columbia Rivers. 

Within the study area, a local ground-water 
flow system can also be outlined. A local ground
water divide is formed by coalescing ground-water 
mounds under Mt. Tabor, Kelly, Powell, and Grant 
Buttes. Precipitation is the major natural source of 
recharge to the local flow system. The ground
water divide is underlain by the previously 
dc:scribcd Boring Lava and associated remnants of 
the Troutdale Formation. The generally low 
hydraulic conductivity of the: lava results in a great 
deal of surface runoff to th<' adjoining terrace. 
i\1uch of chc runoff to\vard the north apparently 
infiltrates into chc f!uviol:i.cusirinc m:i.ceria\s as well 
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Fig. 5. Representative flow li.nes and contaminated ground.water zone in East Portland. 

as the Troutdale Formation underlying the terrace 
and is a source of recharge to the local flow system. 
Flow from these recharge areas is directed down· 
ward and away from this divide toward Johnson 
Creek on the south and the Portland tcrraccs and 
Columbia Slough South Arm on the north. Johnson 
Creek may provide some recharge [O the ground
warcr flo\V system. i\1osr Joc:lJ now is apparently 

362 

restricted to the saturated portions of the tluvio
lacustrine .materials and the upper part of the 
Troutdale Formation. 

A few representative flow lines have been 
added to the ends of the basic isometric diagram of 
the study area on Figure 5. These lines arc added in 
order co qualitatively show the rc!Jcivc directions of 
ground·1,1,'atc."r movement in thi: area. Contaminarcd 



·I 
ground·watt:r zones are aho outlined on this rigurc. 

Hogcn,on and !'ox worthy (I 965) have also 
described some perched ground-water bodies within 
the unsaturated zone of the fluviolacustrinc material 
,nd the Troutdale Formation. Other presumably 
p<rched ground-water discharges in springs and 
seeps in the Boring Lava at several of the buttes in 
the area. 

Many authors, recently including Schwartz 
,,d Domenico (1973), have discussed natural water 
quality patterns in ground-water flow systems. 
Hughes and Cartwright ( 1972) generally, and Freeze 
(1972) more specifically, have pointed out some of 
the ramifications of waste disposal relative to 
ground-water flow systems. 

Bouma et aL (1972) and Dudley and 
Stephenson (1973) have outlined some water 
quality problems associated with the subsurface 
disposal of domestic wastes. Their studies, like 
most others, are primarily concerned with waste 
disposal in areas with shallow warcr tables and/or 
high hydraulic conductivities. They have pointed 
out the practicality of using nitrate concentrations 
as a measure of chemical contaminatiori resulting 

.. from the subsurface. dispoial of domestic wastes. 
Domestic sewage is often characterized by high 
concentrations of nitrogen compounds including 
ammonia, organ~c nitrogen, and minor amounts of 
nitrate and nitrite. However, during the disposal 
and percolation of the effluent through unsaturated 
•crobic materials, rapid nitrification of the effluent 
takes place and that effluent reaching the ground
water table contains nitrogen almost exclusively as 
nitrate. Nitrogen serves as a good tracer because it 
is not generally susceptible to hydrogeochemical 
retardation, such as adsorption by clays; it mixes 
well; and it travels with ground water. Therefore, 
the nitrate conrent of the ground water can be used 
JS an indicator of its degree of contamination. 

Extensive: development and its attendant dis
ruption of natural drainage, paving of recharge 
areas, and subsurface disposal of wastes has resulted 
in some changes in the water quality within the 
'tudy area. In 1965 it was estimated that 8 mgd 
''.4,400 m'iday) of domestic waste water was being 
disposed of via subsurface systems in the study area 
l,l\off att and Taylor, 1965 ). Since that time, there 
has been an increase in population in the area and 
P<rhaps as much as 10 mgd (38,000 m'/day) of 
\l,·asrc war er is disposed of in subsurface systems. 
These disposal systems include standard septic tank 
~nd drainficlds, seepage beds, and Cl'::sspoo!s. 
-~rhaps 80 percent of the systems arc ccs5pools (sec 

f:igurc 2). The cesspool disposal in the fluvio!acus-

trine deposits results in very little loss of the waste 
water to evapotranspiration and conscguently most 
of the liquid percolates downward as local recharge 
to the water table. This takes place even though the 
depth to water ranges from I 00 to 200 feet (30 to 
60 m) in the: terrace area. A5 this contaminai:c:d 
local recharge reaches the water table, it migrates a 
short distance downwards, through the water table, 
and then merges with the local flow system. The 
depth to which the contaminated recharge will 
penetrate the warer table is primarily dependent 
upon its hydraulic potential and the vertical 
hydraulic conductivity of the substrata. From this 
point the: primary means of movement for tht: 
contaminated recharge is convective transfer, that is 
with the ground water. Some dispersion of the 
contaminant can be cxpc:cted as it randomly inter· 
acts with particles in its flow path. 

In the study area, it appears that only those 
wells which tap the upper portions of the saturated 
zone, local flo\V system 1 have significant nitrate 
contamination. This indicates that as a result of the 
position of the local flow system above the deeper 
intermediate and regiond systems and the vertical/ 
horizontal differences in hydraulic conductivity, 
the contaminated ground water is effectively 
buoyed up. Figure 6 is a plot of the elevation of the 
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Table 1. E1ut Portland Water Quality Data 
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Z6k2 11.lchl•nd " \./ell d 4/22/58 11. l 7. 2 161 ll1 101 72.0 2.0 4.1 0.ot 

• 10/27/60 8 .o 190 148 " 91.2 J. 6 0.41 2.2 O. !C 

• J/ 10/ 71 7 .4 165 130' 89 75.2 1.9 0.56 2.5 o. 21. 

7/16/74 12.0 '·' 225 142 92 77. 1 1.6 0.66 1.4 0.4' 

26R3 Rlchl•nd ,3 \olell • 10/27/60 8.0 191 142 96 92.0 4.2 0.28 l.4 o.1s 

• )/ 10/ 71 7.9 182 129* 102 82.0 2.0 Q,46 '·' O. li 

• 7/16/74 tl.O 8.0 244 142 "101 83.9 J. l 0.47 l.5 O.H 

""' Rlchl1nd #4 \./ell • 10/27/60 8.0 162 1J) 7l 72.2 4.2 0.28 6.0 0.6C 

{Ab1ndoned) 
29k City o( Portl1nd Vtll • 7/19174 12.S 7 .1 267 l92 55 88.8 5.2 0.25 15.4 6. ]f 

Bure•u of P•rk• 
llll R1.1•••llvtlle #1 l./tll l/S/66 7. J 210 204* 49 85.0 7.4 0.58 6.5 S, 7C 

• 7/16/74 1 ).0 1.s 279 2ll 63 93.4. S.7 a.so 8.7 9.0~ 

33J2 Rut•tllvllle 12 \Jell • 1/5/66 6.9 205 184• 53 83.4 6.J 0.69 5" 4, 7C 

• 7/16/74 12.5 7. J 279 194 61 90.5 6.2 O.JO 9.2 6.0C 

1NllE-21C1 Latter D•y S1lnt1, \lel l d 6/7/54 7.4 423 281 2ll 163.0 9.0 20.0 1. 2C 

23Bt SQnnevlllc Pover Ad. l./cl l d 6/7/5'- 17.2 '·' 726 454 !32 158.0 156.0 7.8 0.1.C 

23Hr keyno~d• Metal.Co. (4) \Jell •·· 6/7154 12.2 184 lS2 " 67~o· i1.o 4.8 l .OC 

23Kt Rtynold• Hetal Co. (12)\./ell • 9/2/52 a.o !53 34.0 6.0 

26 rroutd1le Spring Spring • 2/16/61 7.9 155 l5l 35 68.9 10.5 0.12 12.4 J.60 

. • 1/S/66 7.4 169 194.* " s 1.0 7 .3 0.29 9.0 S. 7C 

• 7/16/74 12.0 7.1 213 l'2 40 61.2 4. 7 0.30 11.6 s.11. 

26N1 ""ltnca.•h Co. F•n11 Well d 2/2/58 12.2 '·' 182 130 106 78.0 2.2 1.6 3. JO 

"'•1 HultnOIQah kennel Club \.fell d 5/5/lB 14.4 7.9 182 1'5 us 7J.O 2.0 3.J o.oo 

27Ml Falniew #J Wall· • 2/14/73 '·' 229 14.7• 94 87.4 2.1 0.17 2•6 o.oo 
,.. Fairview 14 !Jell • 2/16/ 73 

'· 7 
222 150> 93 82.0 2.1 0.10 3.5 0.03 

• 7/l6/74 13.0 e.o 244 144 101 84.J 2.6 0.38 1.9 o.06 

~ 
,., Fairview IS Well • 6/18/71 '· 7 

170 95 4.5 2.0 o.sz 

• 7/16/74 14.0 8.2 241 147 100 84.7 2.1 0.31 l.1 0.01 
. 

lN/3£-34.A Woodvillaga " Wall • 6/16/54 8,l 144• 101 19.0 1.9 o.so 2.4 

• l/5/66 7.6 189 166• 77 77.4 4.9 a.SJ 1.0 0.02 

• 7/16/74 ll.5 
7 ·' 

2ll 141 95 80.6 2.6 a.so l.4 0.20 

llF W.;iodvillage " Well ' 12/l0/69 5.1 120 101 74.6 J. 7 3.4 0.25 

• 7/16/74 13.0 8.0 238 123 9l 74.0 J.l 0.10 2.5 o.,o 

r,.;.· '·· -: .. ~ 31,t Kennel Club Spring • 7/19/74. 16.S 8.0 2ll 15 7 26 61.6 3.6 0.02 12.1 10.30 

1M/lt-13C Soutli • 8/18/71 20.s 
. 

A<m • S/2/72 l6l . <0.01 4.20 

Slougli (!I 1 6/19/72 20.0 8.2 259 234 .. " 119.5 6.4 0.01 22.2 ),60 

N .. t.3lrd , 7/S/72 21.0 a.5 32' 2J6• 90 122.1 7.5 a.oz 21.1 5,90 

• 8/ 2/ 72 18.0 6.9 320 2J5• 88 106.l 6.1 0.)9 18.6 J,90 

• 9/12/72 17.0 7. 6 l24 233• 86 116 .. 8 7.3 0.03 24.6 J.60 

11/17/72 10.0 7.1 273 5.0 0.19 6.00 

9/4/73 19.0 '·' l2S 2)J .. 93 116.0 6.2 <0.01 22.2 4,SO 

• 7118/74 17 .o 7 .l l22 209 85 113.2 •• 7 0.04 16.4 4.00 

111/2£·14N ColU11bl• 1 3/18/71 22.0 6. 9 lBJ 199• 73 76.0 5.2 <0.01 11.1 1.40 

Slough @. S/2/72 15.0 6. 9 206 166• 61 72.0 4.9 0.01 10.8 "'° 
N,£. • 6/19/72 19.5 7 .6 192 163• 69 87.) 7.8 o.os tJ.J 2. 90 

122nd • 7/5/72 
8/2/72 20 .. 0 7 .1 2JO 192• 78 75.1 5.5 0.09 10.s o.eo 

• 9/12/72 16.0 7 .1 236 200• 71 77G2 7.0 0.12 11.2 t.10 

• 11/l 7/72 200 
9/4/ 7J 21.0 7. s 208 191 .. 65 6'il. 2 6.9 0.02 9.4 1.60 

7/18/74 18.0 7 .1 12l 1 JO 44 72. 3 4.2 0.03 s.' l. 11 

1H/2E:·l 7C South 8/18/71 20.0 7. J 

·~ • 5/2/72 17.0 7.l 292 2 JB•, 72 95.8 9.0 0.01 l 7.) s. JO 

Slough ~ • 6/19/72 21.0 7 .8 

H,E:, 7/5/ 72 22.0 8. l )04 224• " 101.0 10.1 0.06 1.5. J 6 .60 

Ald~rwe><>d 8/2/72 17.0 '.l '" 2 I~• 72 69. J 9. 2 o. 29 15. 9 5.~o 

[)r Iv~ 9/12/72 15 .0 1.0 '" 216• " 9 J. 1 •• 7 0.26 15 .0 '·'° 
364 



Table 1. (continued) 

Q ~ 
z 

,w w 0 ' 8 > ~ ~ ~ " H 

~ 
w~ ~ w : 

O\.IN£R :; ~ .! ~ . 4 ~ 
~ "0 11£LL DATE ~ " ~ . ~ ~ g g .: "o w " ~ ~ 0 o~ -~ 0 ~:;; w w 

w ~ g~ " ~w ~ ~ ~ 

M 
w ~o ~ . ~ , < ~ 2 ~ 

0 • 

·~ ~ ~ ~ . ~ g -;; ~ z " ~~ ~ 

~ j w = 0 ' g~ ~~ ~-= -" i ~ ~ w- <- w ~- " 
• ll/17/72 89. 7 

• 9/4/7) 18.0 7.0 "' 212• 70 10,) 0.11 15.4 6.80 
7/18/74 17 .5 6.• 29S l9S 70 91.3 7.8 0.2311.3 6,89 

1t'12t·22D South • 8/18/71 14.0 6.7 m 188* " H,,9 6.6 0.16 12. 7 s. 30 

·~ • 5/2/72 l).0 6.5 m 1 73• " 7!1,2 6.S 0.29 11. 9 5.60 
Slo1.1gh @ • 6/19/72 14.0 6.• 190 171• so 76.J 7.0 0.24 13.J 3.50 
H.t. 7/S/72 
122nd • 8/2/72 14,0 6.8 "' 198• " 81.0 7.6 0.33 21.6 5.10 

• 9/12/72 12.0 6. l 257 193• 4) 79. 2 12,4 0.25 l 3.8 ),60 

• 11/17/72 11.0 6.4 204 6.8 0.3) 7.00 

• 9/4/73 15.0 6.4 236 185* so 72.4 9.l 0.17 12.6 7.20 

• 1/18/74 14.0 6.6 242 181 47 74.0 S.7 O. ll 8. 7 8. 50 
11'/Jt-20N Col1..-iibl1 1 8/18/71 20.0 7 .l 200 205* 80 78.8 6,8 <0.01 e.e Q,6.:. 

Slough <! a 5/2/72 15.0 7. l 190 166• S4 64.8 4.7 0.04 10.8 2.00 
N.£. • 6/19/12 18.5 7.4 181 178,.. S4 78. 7 S.6 0.05 , .. t.2C 
185U\ 1/l/ 72 0.04 

• 8/2/72 19.0 7 .1 242 190• 8l 79.9 6.l 8.6 1.00 
9/12/72 17.0 7 .6 238 220• ;a 84.8 6.2 o. 20 '. 4 0.61 

• 11/17/72 9.0 7.1 "' '· 7 0.02 2.l'J 

• 9/4/73 20.0 7 .1 216 178• " 70.8 7. l 0.11 '.) 0.87 

• 7/ 18/ 74 20.0 8.6 217 107 72 73.6 '-' 0.04 l. 2 1. 14 

l. v - veil; a - •pring; 11 • dough ,_ • - Dep•rt.11ient of Envlron11ent•l Q\,11llty; b - Pitt1burg Te•t1ng; c - Charlton Lib; d • u. S, Ceologlc•l Survey; 
e - Reynold• Metal Co. 

l. u.s. Public He•lth recamiended m•xlmU1D SOO mg./l.; 
4. Nonc•rbon•te where • 
s. u. s. Public Kc•lth r•CO!llfltnded mcxi.m._. 2.SO mg./l. .. u.s • Public Ke•l-th re~ended acxilliUdii.250 lilf;-~/t;. •· 
7. u.s. Public Ke•lth m•Xt..wa cllowabl• 10 mg./t. 

open zone or zones of some wells in the study area 
n:rrus the NO,-N concentrations of water samples 
<"ollected during July of 1974. It appears that those 
~ells which are in the unsewered pomon of the 
<tudy area, develop.mg water ppmarily from the 

-upper portion of the local flow systcm,_are signifi-
•;intlr higher in NO,-N, th.at is having concentra-
1_1ons above S milligrams per liter (mg/I). Samples 
''.om these wells ranged as high as 11.86 mgfl of 
~0.-N. This is in excess of the Public Health Service 
maximum allowable concentration for drinking 
Water of 10 mg/I of NO,-N. On the other ha:!d, 
wdls from .the.unscwered.iteas,.and deeper wells, 
«other not developing water fr.om.the upper ~ortion 
of the flow system and/or mixing water from 
~«per portions of the aquifer generally have 
u,.N concentrations of less than 3 mg/I and most 

"<less than 1 mg/I (sec Figure 6 and Table I). 
Other water quality parameters were also 

•<>nsidcred in the study area. Figure 7 is a plot of 
r;:iratc·nitrogen vcrsus sulphate ion concentrations 
•n . 'Pring and well-water samples. Although more 
dJt~ points at particular sampling stations arc 
0 '-'f."Cssary for valid statistical analysis, a general 
lrt_-nd ~hawing increased sulphate concentrations 
',\ithi' dNO N .. n(rease J. concentrar1ons 1s apparent. 
'-dulilc orrhophosphare ion conccnrrations were 

tot•l •olld• wh~re • 

also measured in well, spring, and surface-water 
samples. However, the susceptibility of the phos· 
phate ions to sorption has apparently resulted in 
low levels of this constituent. 

S.ome sampling points outsid:: the unsewered 
area shown on Figure 3 have also been relatively 
high in N03·N concentrations. The most u:wious of 
these are the Troutdale and Kennel Club springs, 
1N/3E·26 and 1N/3E·34E, respectively. The 

· Troutdale spring is immediately downgradient 
from a small area, about one square mile, \\.'hich 

n 

" 

"'1V'UTI (-.../1.) 

• n..u- "•11o. ,..., .. , .... .-......... 

Fig. 7. Nitrate-nitr09en versus sulphate !on concentratiorH in 
East Portland wells and lpringt. 
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Fig. 8. Trend of temporal changes in nitrate-nitrogen 
concentrations. 

has been sewered in the past 2 ro 5 years. Figure 8 
shows that the N03·N concencration in samples 
taken from the spring did nor .increase significantly 
between the 1966 and 1974 sampling dares. The 
Kennel Club spring is in a small as yet unsewered, 
but proposed to soon be sewered, area. Contamina
tion problems may be complicated in these areas 
by the previously mentioned locally perched 
ground-water bodies described by Hogenson and 
Foxworthy (1965). 

Although abundant data is not availaple, there 
appears to be a temporal change or historic increase 
in the NO,-N content of the ground water in the 
study area. Figure 8 shows this increase graphically. 
There are not sufficient data points ti> quantify the 
contaminant increase, but the trend is apparent. 
Water samples rrom sliallow wells iii the uriscwercrl 
area continue to increase in N03-N concentratio.ns 
while the wells outside the unsewcred 'area, deeper 

/ wells, and/or wells developing from several aquifers 
~ain relatively !o.YLin NO,-Ncont.cnt~----

COLUMBIA SLOUGH SYSTEM 
As described earlier, the Columbia River is a 

main surface drain for the regional and intermediate 
ground-water flow systems. Columbia Slough and 
its South Arm receive recharge not only from the 
Columbia River and bank storage, but also from rhe 
ground-warcr flo\v sysrcm. The dynamic hydraulic 
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balance between rhc river, slough, and ground-\YJte 
now system results in seasonal flucruations in the 
spring discharge. Innumerable small seeps and 
springs with measured discharges ranging from !c!I<> 
than one to about 700 gpm (0.06 to 44 I/soc) are 
located along the sloughs. 

/ South Arm Slough is situated upgradient from 
( rhe Columbia Slough_, with respect to rhc \VJ.ter i' 

table. As such it acts as a .cutoff or inrcrccptor drai~ 
ro the upper portion of the warer table and picks up 
much of the shallow local ground·warer discharge . 
This is reOecred in the water quality dara. During 
the most recent, July 1974, sampling period, 9 

. well-water samples apparently taken from the 
/ upper portion of the water table in rhe unsewered 

area had N03-N concentrarions ranging from 5.1 to 
I 1.86 mg/I and a1·eraging 8.3 mg/I. Six samples 
raken from the deeper water \Veils in the unscwered 
area and from the sewered area ranged from 0.06 
to 0.90 mg/I of NO,-N with a mean value of 0.31 
mg/I. Three samples taken from South Arm ranged 
from 4.7 to 7 .8 mg/I of N03-N with a mean value 
of 6.1 mg/I. At the same rime 2 samples taken from 
the downgradient Columbia Slough had concentra
tions of 1.14 and 1.71 mg/!. The distance between 
the South Arm and Columbia Slough sampling 
points is only about 1,000 feet (300 m) (see 

·'Figure 4). __ . ____ __ 

'- ----- -CONCLUSIONS AND RECOMMENDATIONS 
Subsurface disposal of domestic waste in 

central Multnomah County has contaminated the 
ground-water resource. Nitrate-nitrogen, one of the 
end products of decomposed domestic waste, was 
found to be significantly higher in content within 
the unsewered area than in adjacent sewered areas. 
This was particularly apparent in wells which 
develop water from only the upper portion of the 
saturated zone. A historic increase in 'the N03 ·N 
concentration of the ground water in the unsewcred 
area is apparent. 

This study determined that the subsurface 
disposal of waste also affected the quality of surface 
water adjacent to the study area. South Arm 
Slough, whose primary source is shallow ground
water discharge, was also found to be significant!)' 
high in NO,-N content, especially in those areas 
downgradienr from the unsewered area. 

Sc:wcragc of the area is imperative if the 
quality of the ground water is to be maintained or 
improved. As an interim precaurion, water wells 
developing drinking \Vat er from the upper portion 
of the aguifer should mix contaminated well \-1.'arcr 

with water having a relatively low NOJ-N conrcnr. 
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This can be accomplished by adding imporrcd 
,.,,3 tcr prior to its distribution or deepening wells in 
order to mix low N01-N water from the uncon
t:iminated portion of the saturated z.one wirh 
sh1 llower contaminated ground water. 
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DISCUSSION 

The following questions were answered by H. R. 
Sweet after delivering his talk entitled "Subsurface 
Sewage Disposal and Contamination of Ground 
Water in East Portland, Oregon.'" 

0. by Rein Laak. Was surface runoff evaluated? 
A. On the isometric block diagrams I pointed out 
that there is a paucity of surface runoff from the 
terrace area, primarily because of the high hydraulic 
conductivity of the fluviolacustrinc materials under
lying the terrace. Pavement runoff which may have 
lffectcd the N01-N content in the study area of the 
'laugh system was not a factor because all surveys 
\\'ere conducted under dry weather conditions. 

0. by R. G. Knight. What was the difference 
''~tween bon'zontal and vertical permeabilities? 
A.. Because of the stratification in the 
lluviolacusrrinc materials and in the Troutdale 
formation, ir docs not seem unreasonable to assume 
that the horizontal permeability or hydraulic 
conductivity is at least an order of magnitude 
~CJ.ter than the vertical. In the deeper Columbia 
l<ivt"r Group, this difference may be as great as 
\<:"Vera I orders of rnagnit ude. 

O. by Dennis Gray. Were cesspools used without 
septic tanks? 
A. Generally, yes. 

a. by Stephen Ragone. What conclusive studies 
can you cite tbat show nitrogen in excess of 10 mg// 
(as NJ is a bealtb hazard? 
A. The U.S.P.H.S. established 10 mg/I N03-N as 
the maximum allowable limit for drinking water 
because of its potential health hazard to infants. 
For further reference to the use of this limit and 
the rationale behind it, I would suggest: Winton, 
Tardiff, and McCabe, 1971, Nitrate in Drinking 
Water: Feb., Jour. A.W.W.A., pp. 95-99. 

0. by John Wilson. Is 8 mg!/ NO,-N bigb? Do you 
need to import water to dilute concentrations tbis 
low? 
A. The title of our paper indicates contamination, 
not pollution. In this case, 8 mg/l is high with 
respect to background levels of less than I mg/I. 
However, our main point is that there is a temporal 
increase in N03·N concc:nrrations in the area and 
we hope that this increase will be halted before a 
"pollution" problem develops. The second part of 
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-~-- A study was undertaken to det;;rmine whether the present public health specifi- ( ·flt ~" 
,~ cation for the nitrate content in tap drinking water 1s too arbitrary. Results are 1 ~·t,f-
,.~ not definitive, but it appears that the present recommended nitrate limit provides '! 'illl' 
l a valid safety margin when the water is used for infant intake. 1 
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l E. f. Winton. R. G. Tardiff, and L. /. McCabe I ! 'tli Ji 
NITRATE IN DRINKING WATER I, - ~~I·''' le, ,:i: I J1!,,;J 

NITH .. '\ TE in drinking \Vater \Vas 
first associated in 1945 \Vith a 

::tmporary, but son1etimes fatal, blood 
!isorder in infants. Since then, ap
~ximately 2,000 cases of this disease, 
::nantile 1nethemoglobinen1ia, have been 
iPorted from North :\merica and 
Europe 1 and about 7-8 per cent of the 
'iants died.~-• Because the disease is 
:ot required to be reported, 've have 
~o idea of its true incidence, but one 
!.~stigator estimates that the reported 
.<t~rs represent oOly l 0 per cent of 
·he ones uliserYC'd, 3 

In an effort to prevent this disease, 
·.iblic-health officiJ.ls have set recmn
•i-ended lin1its for nitrate in \Yater that 
.~to be llsed for infant feeding. \Vhen 
:!nits such as the nitrate recommenda
io'n are exceeded in public \\'ater sup- . 
;Jles, it is the \t':1ter suppliers a!ong 
'lith local heahh cdllci;",]s \vho are out 
ront in the •·firing linl'.'" 

'fltrate. Nitrite, and Methemoglobin 

.A. basic knO\YJedge (Jf the develop
li::nt of methe111oglobinemia is essen
ial to understand the rationale behind 
·rotective 1neasures (Fig. 1). The 
.evelopment oi the disease, largely con
:ned to infants less than three months, 
~ caused by the bacterial conversion 
f the relatively ir.nocuous nitrate ion to 
itrite. Xitrite then converts hemo
lobin, the blood pigment that carries 
x-ygen from the lungs to the tissues, to 
:ethemoglobin. Because the altered 
igment no longer can transport oxy
en, the physiologic effect is oxygen 
eprivation, or suffocation. 
There· nre seYeral physiological and 

iocbe1nical fe:1tures of early infancy 
1at explain the susceptibility of in
mts that are less than three months 
: age to this di.~0rd"... First. +he in
nt's total Auid intak-· ! u· !Jc,dy weight 

, approximately three times that of an 
iult's.~ In addition, the infant's i11-
1mpletely dt•\ elnped c;:ipahility to· se 4 

"t'lt' gastric acid allows the gnstric 
H to become high cnoug-h ( p T-T of 
..;') to permit 11itrate-rerl.ucing bJ.c
r~; to resirle in the high g:l..,trnin-

testinal tract. Fron1 this posi1ion, the 
bacteria are ab!e to reduce the nitrate 
before it is absorbed into the circula
tion. 6 The predominant form <if hemo
globin at birth, hen1oglobin F (fetal 
hemoglobin), is more susceptible to 
niethetnoglobin iorn1ation than the adult 
forn1 of I-Ie1nog!obin ,<\,1 and lhis fact 
further predisposes the infant. Finally, 
there is decreased activity in the en
zyme (NADH-dependent inetherno
globin reductase) responsible for the 
normnl 1nethemoglobin reducti0n, 8 

The variables involved in the de
velopn1ent of a case of 1nethe1noglob-

Nitr•l•(~j)--------~ Nilro(elN02l 

"•rn~oolo0'" 

Mo1l1emo~lobin
RO<!uo<"g 
En>ymu 

Fig, · l, Basic Reactions in the Develop
ment of Methemoglobinemia. from Nitrate 

in Water 

inemia can be grouped into ( l) factors 
that influence dose of NQ 3-, (2) factors 
that influence the bucterial reduction of 
nitrate to nitrite, and ( 3) factors in
volved in the biochemical eqiliJ,rium of 
hemoglobin and methen1oglobin. Con
trol over any one of the groups of vari
ables \vould reduce the incid(-:nce or 
even prevent the disease. But fron1 a 
practical standpoint, preventive n1eas
ures are centered on factors that de
termine the dose of nitrate. Because 
the level of nitrate in drinking- '.vater 
is the initial factor determining dose, 
the reco1n1nended li1nit for nitrate in 
drinking \Yater is of pri111e iini,ortance 
in preventing the disease. 

Ideally, the n1ost approprhtt· recom
mended lin1it \Vottld be one th:,r offers 
maximlHTI protection to infants ;.ut.does 
not i111pose t11111t·cessnry, stri1t!!.-nt bur
dens on \Vater suppliers or 1,1 11ers of 

9.1 

\ • • .~·LL.• ( 1 1, r r, , , <... 
private wells. ·or· th~ .. n~t7iher~o'r \va).s' . ___ ..,,_ 
to detennine ho\V much protection is 
offered at various levels of nitrate in 
\vater, three ,vill be discussed. 

Retrospective Epidemiology 

The rrtrospective epidemio[ogic 
n1ethod has been used tnost extensively 
and consists of collecting reported cases 
of infantile inethetnoglol.iine111ia and 
noting the level of nitrate in the \Vater 
associated with each case. In 1962, 
Satteln1acher 3 cornpiled all the re
ported cases fron1 14 different col111-
tries. Of the 1,060 cases that he col
lected, nitrate levels vvere recorded in 
only 467. (44.0 per cent). Of these 
467, 10.S per cent vvere associated 
vvith nitrate concentrations that regis
tered less than JOO mg/I H,O; 89.S 
per cent \Vere associated \Vith concen
tratio11s over 100 tng/1 crab le 1)' 

In another retrospective study, Si
mon 4 collected by questionnaire 745 
cases that had occurred in Gennany 
from 1956 to 1964. Of the 249 cases 
for \Vhich nitrate data \Vere recorded, 
4.4 per cent of the cases were associ
ated V\'ith water containing nitrate in 
an amount less than 50 mg/l, 11.8 per 
cent \vith nitrate bet\veen SO and 100 
mg/I, and the remaining 83.8 per cent 
with nitrate over 100 mg/I. In this 
series, 2.7 per cent of the 249 cases 
\vere associated \Vith 1nunicipal water 
supplies (Table 2). 

Retrospective studies such as these 
have been .useful and to_ a large extent 
have been the bases for the USPI-IS 
recommended lin1it. These studies, 
ho\vever, have serious shortcon1ings. 
The n1ain problen1 is that, because 
methemoglobinemia is so rare, one 
physician probably \vill not see n1ore 
thnn a ff'\\' C"ISPS; ('"1ll'cti0ns •)f 

A paper prcse'l/ted on 1101. 23, 1970, at 
the Annual Conference, f.V ash1'11gto11, 
D.C., b:,• T:'-. F, 1Viulo11, Jl-t.n., R. G. Tar
diff, Plt.n., and L, J. 1lfcCabe (Actiz•e 
.\{ember, Aff"l/T .. (), oil flf //Ii' Bureau of 
TVafc'r l!yyfrne, [Q] 

l · 
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cases con1prise obserValions of 111r1ny to 1nethenH·'~lnl1i11-fon11ing tncdicines cnscs thnt arc associ;ited with very lovt · 
different persons. The result is a lack "'<lS not rukd oul. There are licrcdi- levels of 11itrate in the \\'ater, it wouM" 
of data uniformity. For exan1ple, some tary defect.<: that reduce production be especially interesting to have infor. 
cases ¥:ere not docu1nented Ly methe- of n1ethen1og\obin-rcducing e11zyn1es, 111ation on the activity of tht•se methe- ~.1 , 
moglobin determinations 1 whereas, in \vhich results in increased susceptibil- 111oglobin-rcducing enzyn1cs. Finally, · (I 
other cases, the possibility of exposure ity to nitritc-n1ethe1noglobine1nia.. In the \\·ater for nitrate analysis is some- 111 

Numeri-
cal 

I Per Cent 

TABLE l 
JJ-istribulion of Reported Cases of !ttfanlile .Jfethc111oglobi11e111ia by 

-1V-itrate Conce11tration in the l·Vater~Salltlmacher, 1962 

Nitrate Cone. in \Vater. mg/I 
Reported Deaths Cases I I Unknown Known 0-40 4 l-8() 81-!00 

' ! 
1,060 S.1 59J 467 [{ i '" I 

[<) 

JOO 7 .S 56,0 4..\..0 3.0* ' JA* {, l' 

* PH cent of cases with n!trnte concentration known. 

TABLE 2 

Distrib1:tion of Reported Cases ori Infa1itile ,lfell11?mog/obi11e111-ia 
by .N-ilrate Concentration -in !Valer-Simon, 196.J. 

Nitrate Cone in \Yater, mg/\ 
Reported Deaths Case$ 

I ! I U11k11own Known <50 
! 

so- \00 

I 
Numerical 745 64 •96 2..\.9 

I 
11 

I 
29 

I Per Cent JOO 8.6 66.S 33.5 \ ,4.* l ! .S* 

•Per cent of cases with nitrate concentration known. 

TABLE 3 
J.1!eihod Uud lo Calculate the l!ypatheti((il Dose of J.V01- (mg/kf!) Capable 

of Converting JO Per_ Cent Jiemoglob-in (llgb) lo ,lfel/1e111oglobi11 (.lfhJ!.'1) 

1. Hgb/Body weight (gms/kg) 
Hgb Co11ce11trn.tio11 (gms/100 ml) X Blood Yulume (ml) X f).()j 

Body weight (kg) 

2. ~oi- (mg) to Convert I gm Hgb 
1 g-mw N02- 46,000 mg ., , _

1 -
1 

H b 68000 =0.1mgi'\02 1 gmll.1.;b 
gmw g , gm 

3. No~-(mg/kgm) necessary to convert 10 per cent Hgb 
= 0.1 X Hgb/Body weight (gm/kg) X 0.7 mg No~-/gm Hg-b 

4. NOi-(mg/kgm) dose capable of converting 10 per cent Hgb-i\Jh~b 
= No~-(mg/kid* x I.it 

•From step (J). 

>JOO 

..j 18 

I 89.5* 

>100 

109 
s.1 s~ 

t Correction for molar conversion to N01- (I.JS) anti crirr~ction for 80 pct c~nt efficfoncr of l>actcfial r~<luction 
(l.25) .. \,1. 

Age 

i'.lonths 
I 
2 
3 
5 

10 
Years 

3 
5 

Adult 

TABLE 4 
Hypothetical Dose of NOi- (mg/kg) Capable of Co111'rrti11g 10 Per C1•11/ 

Hgb- i\fltgb--by Age 

TB\V, Hgh, Blood Hgb/Tll\V (mg/kfl mf/kgm NO,-, No,- I NO,- I 
Volume, ., 1m/ 100 ,;,1 

/ 1m/kt !O p1:r crnt, !() pu crnl, rntfkt/Z4 lirs 
ll1b-.\lligb litb-.\fhgb 

I 
3.6 16 500 22.2 1.6 2.7 16.2 
4.5 12 550 1-l.7 IO 1.7 J 0.2 
5 . ..\. 11 600 12.2 ()(} 1.5 9.0 
6.S ![ 7$0 J 2.2 ll 9 
9.5 12 1,000 11. 7 n.9 

[{.[ 13 1.500 l J.8 l 0 
20.4 . 1.1 2,250 14A 1.0 
70.0 14 6,300 12.6 [1_9 

-· 

dines collected \Yeeks or n1onths after J2 1., 
the disea:ie occurs, and the nitrate con- · (i 

tent in that titne can change consider- "' A 
ably. 2 This situation cotnpounds the!' 
detennination problen1 because in some B 
instances reproducibility is poor. ".,,, 

Hypothetical Approach c 
Hypothetical toxicology is anothe'r 

useful inethoJ for detenuining safe 
lin1its. In the exatnple that fo!lows, ·J. !'-. .. 

the hypothetical dose of NO,- (mg/kgl m 
body \~·eight) capable oi conYerting 10 11 

per cent of the total he1noglobm ta 
1nethe1noglobin is calculated (Table 3). ~. 
The 10 per cent methen1oglobin level ee.?t~\: 
is chosen because it is at this level that 
the disorder first becomes clinically de- ate,1' 
tectable, $ince the inethe1noglobin pro- !ati()I 
duces a slate-grey appearance, or ucy. nitri~ 
anosis." The he1noglobin concentra• due('· 
tion i11 the blood (gtn/100 ml) in ~orri 
relatinn to total body \Veight (Hgb/ bct11 
B\\') is calculated fro1n (1) the hemo- NO. 
glolJin concentration in the blood, (2) is t!·· 
the total bl(lod Yolu111e, and ( 3) the will 
total body \1·eight.~-~ ma;-.;; 

Estin1ates 111ade on the inobr ra· 24-h 
tio of the ?\02--hen1oglohin reaction NO. 
haYe varied iron1 one inole :\02- for \\ 
two n1oles hen1oglobin,rn tv f•)Ur moles cakt' 
NO~- for e:tch n1o!e of he1nog!obin.~ with 
.'\!though still a debated topic, on l~.l hies 
basis of reports from several investi·{ beeu 
gators, 1 ~-H a n1ole-to-mole ratio wasi such 
chosen for this calculation. Corrected):wotti· 
for inolecular weight, O.i 1ng of nitrit~ [011·. 
should convert 1 gm of hen10g!obin tol1 

susr· 1 

methen1oglobin. The atnount of NQ1·/ met!, 
kg capable of converting 10 per centfto n1: 

he111oglobin is then calculated from thi,few ; 
1-Igb/B\V. Tbe bacterial reduction of shou.i 
nitrate to nitrite has been estimated -estin· 
optionally to be 80 per cent. 1 ~ Using 'a sn1, 
this factor and ~orrecting for n1oleca
l:tr-11·t•ight difference of the two anions! Pros; 
yields the hypothetical nitrate dostt A 
(111g/kg) c<1pahle of conYcrting 10 petl 5ttnll' 
cent he1noglnUi1i to n1ethe1noglobin met!. 
(Table 4). The average dose caku.. ·most 
l:i.ted at. :·a. rious ages is approximately! '.his,, 
2-111g- :\()~-/kg. . 1orn1 

llcvause eoz,·111es_ in the red ce!U re;i!. I 

continuously ;educe n1ethen1oglobin, tn th· 
this dose n1ust be deliYered periodically :hor 
to keep the- n1ethen1oglobin JeyeJ ele· 111 • 

vated. The rate of 1nethe111ogloh~ (Ill.!.! 

reduction in an infant is hard to eva]u. r;1ri 1 



r' ]'i;l 
' -,, 

-~ TABLE 5 

_fi, The i·arfoblrs Thal lJrltn11i1u the 
~ /)ose of ,\'itrale 

Total <l.1i!y tluid int.1ke (!}per b11dy ,,·eii;ht 
~~J (TJ)[-'!); iiicre,1,.,es in hol, arid di· 

~-hate, or with fc\·L•r. 

~er ct:llt TDFf comp~iscd of tap water, 

~rteut H,O; 
J: Powdered formula: tar water comprises 
fl 90 per cent uf TL>F! 

:i, Cuncentratcd formula l T<l\l water com-
,·' J prise,; SO per 
)·Evaporated milk ccutuiTDFI 

" ,, Bre:i:st feedinl{ l . , ;i. "Readv-to·ieed" 1 ~1p water co1~pns7s 
'i)'j f 

1
- lU per cent of fD[· l 

t'. ormu c1 

;.'"'Yitrate level ol water {mµ;/l). (:\Ol:-): 111-
;,}ea,,c,., :substantblly with t•xcc:ssive \Joiliu~. 
I· . 
r'(rule of thumb: 1 per cent increase/ 
j,. min boiling) 
ll.-.~~~~~~~~~~~~~-

NITRATE IN DRINK!l\G \V.\TER 

drinking water and to nscertain the 
1ninin1u1n dose of nitrate that can pro
duce detectable methe111oglobin eleva
tions. 

The study, conducted in both :;outh
crn California and central Illinuis, in
volved 111 infants in an age group 
ranging fron1 less than t\VO \Vecks to 
six months. 1'he n1other of each in
fant \Vas questioned about ( 1) fluid 

· intake of the infant in the previous 
24 hr, (2) 111ethod of fonnula prepara
tion, (3) inclusion of any other source 
of nitrate in the diet (such as vege
tables), and ( 4) adn1inistration of pos
sible methen1ogiobin-fonning 1nedicines. 
The infant then 'vas exan1incd and 
\\·cighetl, and a sainplc of blond was ob
tained for analysis. In addition, a 
sa1nple of \vater used in the prepara
tion uf fonnula \Vas taken and a'ualyzed 
quantitatively for nitrate and bacteria, ~Oy do;e of X01· <mv;/k~) .., TDFI (1/1.:ii) X per 

'!IH10 X too X xo,- \m&/IJ. 
~ . 

'!1 

of their TD Fl fro1n tap \\'ater; ones 
fed fornn1la n1ade with concentrate or 
evaporated niilk received about SO per 
cent; and babies \Vho \Vere Lreast-fed 
or given "ready-to-feed'' fonnulas usLt
:.lly receiYed less than 10 per cent of 
'fDFI fron1 tap \Valer. In a fe\v cases, 
tnolhers boiled the \Vater excessively 
b<'iore 1nixing it with the fonnula, in
creasing the nitrate concentration of 
the \Vater by ::is 111uch as 40 per cent. 
Considering the con1hincd effect of all 
these \'arbbles (Fig. 2), a daily <lose 
of over 10 mg/kg \Vas obtained fron1 
\\'ater \Vith nitrate as lO\V as SO ing/l. 

i,u but for purposes of this calcu
:Uon it is assu1ned that half of this 
fp-ite-produced n1ethoglobin can be re
·~Ced eyery 4 hr. This .+-hr interval 
hesi.ionds approxi111ately to the time 
$-een feedings, and if the 2-mg/kg 
:0

3
- dose is given with each bottle, it 

~iheoretically po.,;sible that the infant 
<lU remain "Lare!\' blue." Based on a 
ia."<:in1un1 of six· ieedings per day, a 
. +.hr dose of approxin1ately 10-15 1ng 
I0.1·/kg is deriyed. · 
b\Vith so 1nany assun1ptions, such 
~culated doses must be interpreted 
~itfr. caution. There are so1ne varia
Ies that, for lack of data, have not 
:een entered into the calculation. One 
,~ch factor, the renal loss of i\02-, 

{ould make the calculated dose too · 
.)\\·, \vhereas another, the increased 
,µsceptibility of fetal hetnoglobin to 
·n"'ethemoglobin formation, \vou\d tend 
·0'. make the dose too high for the first 
-~W months. The hypothetical dose 
:hoald be considered a Yery rough 
~tirnate and by itself cannot serve as 
:(sound basis for a recommended limit. 

For each infant, the dose of nitrate 
received front \\'ater during the pre
vious t\\'enty-four hours \Vas calcu
lated. The variables that detern1ined 
the dose \Yere the total daily fluid in
take per body weight (TDFf), the 
per cent of \Vater comprising that in-
take, and the N'O~- level in the water 
(Table 5). The TDFI is kno\vn to 
increase in hot c\iinates 13 and \Vith 
fever.* The per cent TDFI attributa
bJe to \\'ater intake varied greatly de
pending on feeding practices. The 
infants \vho \\'ere fed forn1ula n1ade 
\Vith po\vder received about 90 per cent 

In the study group, there were 63 in
fants \Vho \\'ere exposed to less than 
1.0 111g N03-/\.:g, 23 infants exposed 
to between 1.0-4.9 mg NO,-/kg, 
t\venty bct\veen 5.0-9.9 n1g NO~·/kg, 
and five infants exposed to 10.0-15.5 
1ng NQ 3-/kg. There 'vere three in
fants who appeared to have niethemo
globin levels above normal due to ni
trate in \vater. These infants \Vere the 
three yonngest of the five receiving a 
nitrate dose of over 10 n1g/kg. The 
highest 111ethen1og\obin 1evel (-5.3 per 
cent c01npared to a norn1al range of 
0-2.9 per cent, 111ean 1.6 per cent) 
found in a 30-day-old baby receiving 
15.S rng N0 3-/kg fron1 the \vater . 
\Vhen these infants \Vere s'vitched to 
lo\v-nitrate \vater, their n1cthemog\obin 
levels fell to \Vithin norn1al range. 
The infants ha<l no signs of 1nethemo
\vas globineinia and also had no clinical 

hospective Epidemiology 

~;,<\lthough expetisive and time con-
' .aiming, the prospective epiderniologic 
iiethod has the potential of yielding the 
:Dost meaningful iniorni:i.tion. \Vith 
:his· approach, a planned progratn of in
tOrmation collection is conducted in the 
feal-life setting. Therefore, pertinent 
:J the nitrate recou1111endation, the au
thors recently haYe coudtu.:ted a study 11 

to detennine the dose nf nitrate 
(111gjkg) that infants receiYed from 
various concentrations of nitrate in the 

" 

*Factors ncit measured in this study. 

" 

" i 
' ! 
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•oo "" "" '"" 
MJ3 Concentra~ion on hp Waler - mgl 1 

Fig. 2. Daily NO"- Dose (mg/kg) of Infants np to Three· Months of Age, as Intluenced 
by NOl- Concentration in water (mg/l), Type of Formula, and Boiling of Water 
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evidence of a gastrointestinal upset. 
(\Vere gastrointestinal disturbances 
present, the children would be ex
pected to be 111ore susceptible to rnethe
moglobine1nia from nitrate. 0

) 

The· Recommended Limit 

1'he lack of reported cases of in
fantile n1etben1oglobinen1ia in son1e lo
cales \vith public \Vater supplies ex
ceeding the recommended liinit, some
times by a factor of hvo, had suggested 
that the 45-mg/l reco111mendation on 
nitrate \Vas too conservative and placed 
an unnecessary burden on 1vater sup
pliers. \Vhen the authors' revie\v of 
the nitrate recommendation \vas ini
tiated, it \vas hoped that a higher 
level m·ight be re.asonable _from the pub
lic health standpoint. At this ti1ne, 
ho,vever, there is insufficient evidence 
to permit raising the recornn1ended 
limit, and there are some indications 
that the current recon1rnendation 1nay 
offer the respectable safety-factor 
needed to cover all reasonable situa
tions. A final decision awaits the re
sults of further research. 

Despite the shortcomings of the 
retrospective studies, it is hard to 
ignore evidence suggesting that· so1ne 
cases of infantile methen1oglobinemia 
n1ay have been associated "'ith nitrate 
JeyeJs only slightly above, and even 
belo\\', the current recomtnen<led litnit. 

The authors' studies suggest that 
daily NO~~ doses of 10-15 mg/kg gh·en 
to infants Jess than three nionths of age 
can cause above norn1al 1nethen1oglobin. 
\\.'here po\vdered formula and exces
sively boiled 'vater are used, 'vater 'vi th 
as little as SO nig N0.1-/l yields this 
10-15 n1g/kg/day dose. Coinpounding 
the proble1n further are nitrate-rich 
vegetables given to the infants at an 
early age and con11non n1eclici11es ca
pable of producing metheinog!obinen1ia 
(e.g., the antipyretic, acetopheneti<line·; 
the expectorant, quaiacolate). 

The development of a case of n1ethe
n1oglobine1nia fron1 nitrate in drinking 
'Yater is a con1plicatcd process depend
ing on a ntln1ber of steps and ninny· 
variables. At cnch step-,vhcther the 
forn1ula preparation, b<lcteriar reduc
tion of nitrate, or the rcnctions of ni
trite with hcn1oglobin-there nrc vnri
ahles thnt <letermine 'vhcther 1nethc1no
globi11en1ia occurs or does not occur. 
The content of nitrate in drinking 1va
ter is the initial, or index. variah!e in 
this disease process; an<l the Jo,ver the 
nitrate !eye], the more things have to 

go 'vrong :ti ,·nrious steps before the 
(li:>case de·-dops. rfhe USPlfS rcc
n111111c11datirin for a lin1it on nitrate in 
drinking- w;tter is based 011 the pre111isc 
that we hare little control over feeding 
practices or any of the other vnriables. 
The fact th<it there are no reported 
cases fron1 so1ne areas \Vith nitrate rou
tinely exceeding the reco1nn1endcd li1nif: 
tnay be explained by protective factors 
that have riccurrcd incirlentallv. For 
exan1ple, in areas that had higl; nitrate 
levels in lhe 'vater studied by the 
authors, u.:;e of pO\\·dered iorn1ula 'vas 
quite rare, Jn addition, there is a 
trend to\vard increased u.:;e of "ready
to-feed" fonnulas, requiri11g no nclded 
'"ater. In the study area ,vith the 
highest 'vater nitr<1te, the ,,·ater 'vas 
objectionable 1nainly because of hard
ness, and all who could afford to do so 
used bottled waler. 

The application of the n•co1111n('nded 
lin1it to public \vater supplies under
standably creates problen1s. \ Vatcr sup
pliers and public health officiab 11nt 
only are fnced 'vith enforcing a rec
on1111c11datinn thnt so1n~ rl'gard as ar
bitrary, but. if they do e11lnrce it. new 
questions arise. There currently is no 
\veil-proven. relatively econn1nic n1etbod 
for re1noving nitrate frurn drinking 
\Vater, and enforcing the lin1it cxentu
ally requires 'varning parents to sub
stitute an alternate source of \vater for 
tap ,\·ater used in infant feeding. 

\Vho assun1es the responsihility for 
the 'varning? \Vithin t'vo ,\·ater st1p
plies in southern California, for ex
atnple, a \\·arning is printed nn eYery 
\Valer bill, and a further \\·arning is 
sent to ne\\· parents frotn the county 
health departn1ent. 

And 'vho is responsihle for supplying 
an alternate source of \\·ater? ,,\citizen 
serYed by :-i_ public \\·atcr supply 1nay 
reason that the \\·ater utilitv has the 
ohligntion. · 

The long-range solution to the prob
le1n of nitrate in \Yater. fro1n both pub
lic health and ecologic st!lndpnints. 
is served hl'st hy enforcing the rccnn1-
r11endrd lin1it and by snh·ing the in1-
rnediate pr0b!en1s created. 

Ho\\'eYer. bec;i.use of the \\·ater in
dustry's g(lal to supply high-qunlity 
\vater that can be used fnr <111y n·a
sn11alilc purpose, ,\·arnings nn the "·a
ter hill or the supply of an alternate 
source of "·ater for iniant feeding cnn 
only he viewed as undesirable. although 
necess;iry. tenipnrary n1easures. Our 
<'nergies sh!lllld he directrtl tn de,·clnp-

ing- ecn11on1ic nitrate-rc111(n·:d processes 
and, 1nust i111portant, to preventing fur. 
thcr 11itr;1t(' pollutinn. 
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1 BEFORE THE ENVIFONMENTAL QUALITY COMMISSION 

2 OF THE STATE OF OREGCN 

3 In the Matter of 

4 POLLUTED UNDERGROUND WATER AND THE POSSIBLE 
NEED FOR SEWERS IN MID-MULTNOW\H COUNTY 

5 

6 

7 STATEMENT, AFFIDAVIT AND EXHIBITS OF UNITED CITIZENS IN ACTION, an Gregan 

8 corporation. 

g Staterrent 

10 Attached to this document is the Affidavit of Henry Kane, Attorney for 

11 United Citizens in k:tion, an Oregon corporation opposed to proponents's request 

12 that the Crnmission order irnp:>sition of a "seepage fee" and a sewer system in 

13 east or rnid-Multnanah County, on the ground that proponents have failed to 

14 moot the statutory standards. 

15 fue "problem" is solving itself as the City of Portland and other public 

16 bodies annex unincorporated territory in the county and install a centralized 

17 sanitary sewer system. 

18 If the Crnmission believes there is a need to remove a "threat" to pure 

19 or clean drinking water, the economical means of doing so is at hand - order 

20 treatrrent of water or use of Bull Run system water. 

21 United Citizens in Action believes that the failure of the proponents to 

22 prove a threat to drinking water requires the COmnission to terminate the 

23 proceeding, grant proponents additional time to submit admissible evidence, or 

24 make an ORS 454.300 (5) that the proposed sewer system is "not the rrost 

25 econcmical method of removing or alleviating the conditions," and that the rrost 

26 econcmical method of removing "a threat to drinking water" is to order treatment 
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1 of drinking water or that water districts and others obtain their water from the 

2 Bull Run system. 

3 The groundwater appears to be good enough for the City of Portland, which 

4 noted that the groundwater contaminants are renoved to Columbia River sloughs 

5 (Exhibit 9 to the Kane affidavit) . 

6 Part of the record is a September 4, 1984 "Opinion" article by Charles P. 

7 Schade, ~tnomah County Public Health Officer, who expresses opinions but dces 

8 not cite the docurrents containing any evidence to support his opinions. Opinions 

g are not evidence, particularly when not accompanied by laboratory reports and 

10 other admissible evidence. Also inadmissible is unsupported suspicion. 

11 Dr. Schade' s article refers to groundwater, but the issue before the Corrroission 

12 is whether there is a present threat to drinking water backed by evidence instead 

13 of supposition, opinion and guesses. 

14 DATED: 8epternber 11, 1984. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
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1 

2 STATE OF OREGON ) 
) ss. 

3 County of Was!Ungton ) 

AFFIDAVIT OF HENRY KANE 

4 I, Henry Kane, teing first duly ~, dep:ise and say: 

5 1. I am an attorney admitted to practice law in the State of Oregon (OSB 61045) 

6 am the attorney for United Citizens in Action, an Oregon corp:iration, in the 

7 within proceeding, and I make this affidavit on my personal knowledge in supp:irt 

8 of the p:isition that proponents have not suhnitted sufficient evidence to warrant 

9 linposition of a "seepage fee" and an Order for mandatory replacerrent of septic 

10 tanks, etc. in mid-Multncniah County. 

11 2. I incorp:irate by this reference my August 30, 1984 prepared staterrents 

12 and my surrmary of my statement at the August 30, 1984 public hearing on the issue, 

l3 noting that the correct name and identifcation of my client is United Citizens in 

14 Action, an Oregon corp:iration. 

15 3. Exhibit 1 to this affidavit is a true copy of my Sept. 4, 1984 letter to 

16 Fred Hansen, Director, Department of Environmental Quality, and attachrrent, copy 

17 of my August 31, 1984 letter to Multnomah County Executive Dennis Buchanan. 

18 4. I state that I examined the documents made available to me by Mr. Hansen 

19 on September 11, 1984, and made copies of certain documents, but that I was told 

20 Sept.ember 11, 1984, by Judy Mandt, of Multnomah County, that the documents I 

21 requested =u.ld not te available until 10 a.m. Wednesday, September 12, 1984. 

22 5. Exhibit 2 to this affidavit is a true copy of my Sept. 4, 1984 information 

23 letter to Michael Huston, Assistant Attorney General and DEQ attorney. 

24 6. en September 11, 1984 I examined Department of Environmental Quality records, 

25 including exhibts the Depart:zrent has made part of the record in this proceeding. 

26 7. None of the two cardboard cartons of documents I e.'<amined contained 
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1 evidence sufficient to allow the Ccmnission to order imposition of a seepage fee 

2 and/or to order installation of the proposed sanitary sewer system, and sane 

3 of the documents reflect lack of need for the fee and system. 

4 8. Exhibit 3 to this affidavit is a true copy of the June 14, 1984 letter 

5 to the DEW signed by Parrelia L. Christian, City Administrator, City of Troutdale, 

6 requesting that the City of Troutdale be excluded because: 

7 "The City of Troutdale, at this time, 
does not meet any of the four conditions 

8 set forth as conditions for the seepage 
fee. 'Ihere is less than one percent of 

g the sewage discharge that goes into on-site 
disposal systems. " 

10 

11 9. Exhibit 4 to this affidavit is a true copy of the August 28, 1984 letter 

12 to the Ccmnission signed by Chuck Root, Manager, Rockw:lod Water District, stating 

13 in part: 

14 " * * * '!his water is safe for public 
drinking. We test the water on a rronthly 

15 basis and do everything within our power 
to ensure its continued high quality. 

16 

17 

18 

" * * * Only 5 percent of our water canes 
fran these sources . '!he remaining 9 5 percent 
is purchased from the Bull Run water supply. 

19 10. Exhibit 5 to this affidavit consists of two pages, the cover and page 5 

20 of Ccmnission Exhibit 15: "National Interim Primary Drinking Water Regulations," 

21 U.S. Environmental Quality Protection Agency (EPA), September 1976 

22 11. Page 5 of Exhibit 5 states that the maximum level for Nitrate (as N) 

in milligrams per liter is "1 O . " 

12. No document in the DEQ record or the Ccmnission record indicates that 

25 any groundwater in Mid-Multnomah County exceeds "10. " 

26 13. My client's position is that the nitrate in underground water used for 
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1 darestic drinking water is not a statutcry "threat" because the nitrate problem 

2 can be resolved by: 

3 (1) treating the groundwater, or 

4 (2) requiring water districts and others using wells tc obtain their drinking 

5 water fran sources other than east or mid-Multnomah County groundwater. 

6 14. Exhibit 6 to this affidavit is a true copy of an August 28, 1984 letter 

7 tc Christine Vblinakowski of the DEQ Public Affairs Section signed by Steve 

8 M::Keag, Field Representative, Carvalho Industries, Inc., Klamath Falls, OR 97602. 

9 Jlccanpanying Exhibit 6 were a number of docurrents supporting Mr. M::Keag' s statement 

10 that his canpany has equiprent to remove nitrate from well water effectively and 

11 econanically: 

12 " * * * We have taken 61.6 ppn nitrate 
levels and reduced the nitrates tc zero in 

13 two minutes. Solvents are oxidized and 
rerroved by filtration. " 

14 

15 15. Exhibit 7 to this affidavit is a true copy of pp. 2-6 of Comnission 

16 

17 

18 

19 

Exhibit 9, "=undwater Exploratory Program, City of Portland, Bureau of Water 

Vbrks (1977), pertaining tc groundwater in east or Mid-Multnomah County, Oregon, 

and states in part at page 5: 

·------- 20 
21 

22 

23 

"Protection of the <lqUifers recorrmended 
for developnent fran potential contamination 
by polluted surface water is provided by 
the extensive clayey gravel and clay layers 
within the Troutdale Fonnation and by the 
layer of clay which underlies much of the 
recent Columbia River flood plain which 
lies north of N .E. Sandy Boulevard." 

24 16. Exhibit 7 then states at pp. 5-6: 

25 I 

26 I 
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1 

2 

3 

4 

5 

6 

11 * * * Bureau investigations supp:irt 
the conclusions of prior studies (Quan, 
et al, 1974) that the contaminants from 
land applied effluents and fertilizers 
remain in the waters of the upper 
aquifers, are carried north by the upper, 
perched ground water, and eventually enter 
the Columbia Sloughs which rerrove the 
contanUnants from the study area. * * * 11 

(emphasis added) 

7 1 7. 'rherefore, the City of Portland report states that groundwater 

8 contaminants are carried north and eventually end the Columbia Sloughs. It is 

g significant that the report does not state that groundwater contaminants remain; 

10 instead, it states that the contaminants are carried from the groundwater. 

11 18. Exhibit 8 to this affidavit is a true copy of an April 1977 letter from 

12 Chief Engineer P. Norseth to Francis J. Ivancie, carmissioner of Public utilities, 

13 part of Exhibit 7, stating that "The study has determined that it is feasible 

14 to obtain a 100-ro.illion gallon per day ·water source from ground water aoquifers 

15 recharged by the Columbia·River * * *. (emphasis added) 

16 19. Exhibit 9 to this affidavit is a true copy of the November 13, 1978 

17 letter fran P. Norseth, Chief Engineer, Department of Public Utilities, City 

18 of Portland, to Corrmissioner Ivancie, stating: 

19 "Info:r:mation provided by the test wells 
has shown that sufficient high quality 

20 groundwater is available in the area 
investigated to provide , at a minimum, the 

21 50 million gallon-per-day water supply 
facility * * * . All four of the groundwater 

22 bodies which these wells were intended to 
test were found . to meet the . Federal standards 

23 for drinking water without treatment." 
(ernphasis added) 

24 

25 20. No document produced cy the DEQ which I examined contradicted the Exhibit 9 

26 conclusion that the groundwater fran the wells "meet the Federal standards for 
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1 drinking water without treatmmt." 

2 21. Your affiant attended the August 30, 1984 Comnission public hearing on 

3 the issue and did net hear any representative fran the City of Portland or any 

4 other agency contradict Exhibit 9, nor did I hear any public agency representative 

5 claim the groundwater at issue failed to meet state and/or federal drinking water 

6 standards. 

7 22. 'Ihe Departrrent of Environmental Quality on September 11, 1984 produced 

8 a large numl::er of docmnents that are exhibits in the proceeding before the 

g Corrmission, but f<M, if any, responsive to the specific requests, °'·.'1·, 
10 

11 

12 

13 or 

14 

15 

16 

17 

18 

" -01) All docmnents indicating that since 1960 
the underground water in east or mid
Multnornah Ccunty contained 'agents' in 
excess of the maximum state and/or federal 
limits. n 

"15) All docurrents reflecting the arrount of 
reduced groundwater polluticin after homes 
and other facilities now using septic 
tanks, cesspools, etc. , in east or mid
Mul tnornah COunty are hooked into sewers 
now under construction and to be 
constructed by the City of Portland 
with the $21 million grant approved by 
the Environmental Quality Corrmission." 

19 23. None of the docmnents your affiant examined addressed the statutory issue 

20 of the rrore econcmical method of meeting the problem - requiring treatment of 

21 drinking water or requiring use of water fran the Bull Run system. 

22 24. None of the docmnents your affiant examined addressed the issue of whether 

23 the "problem" will be reduced as the City of Portland and other public bodies 

24 install SfMerS in mid-Multnornah Ccunty. 

25 25. Proponents have the burden of proving their claims; the exhibits in the 

26 Canmission file reflect failure of the proponents to prove their claims. 
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1 26. The public interest would be served were the catmission to order the 

2 proponents and the Department of Environmental Quality to sul:mit in one document 

3 admissible evidence that meets statutory standards, ~·3:·, by suhnitting exhibits 

4 contradicting the allegations of fact in this affidavit and derronstrating by 

5 admissible evidence that proponents have met their statutory burden. 

6 27. After examining documents to be produced by Multnomah County your affiant 

7 may subnit a supplemental affidavit and exhibits on behalf of United Citizens in 

8 Action, relevant to the issues before the Ccmnission. 

9 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
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EXHIBIT 1 

Hl\ND-DELIVERED 

Fred Hansen, Director 

HENRY KANE 
ATTORNEY AT LAW 

1227!5 S.W. 2No 
P.O. BOX !518 

BEAVERTON.OREGON 97075 

De]?3rtlle1t of Environrrental Quality 
522 S.W. 5th Ave., 
Portland, OR 97204 

AREA CODE !503 
TELEPKONE: 646-0!566 

Sept. 4' 1984 

Re: Public Records Law request to inspect and copy documents 

Dear Mr. Hansen: 

'Ihis letter is written pursuant to ORS 192. 400 to 192. 500, the Public Records 
Law and pertains to the hearings before the EnvironITental QJality Corrmission 
on whether there is a threat to drinking water in mid-Multnanah County. 

Attached is a copy of my August 31, 1984 letter to Multnanah County Executive 
Cennis Buchanan, listing 23 categories of docurrents sought to l::e inspected 
prior to the Sept. 11, 1984 deadline set by the Ccmnission. 

Pursuant to the Public Records Law, I request that I l::e all=ed to inspect 
the clocurrents listed in the attachrrent with the exception of category (14) . 

'.fuere may l::e a misapprehension as to the burden of proof governing the 
hearings. It is suhnitted that the Department of EnvironITental QJality 
and other proponents have the burden of rreeting the statutory. burden of 
proof that would permit the Comtission to order installation of a sewage 
system and imposition of a "seepage fee." 

In other mrds, rrore than the proponents' desire is required; evidence is 
required. 

cne factor is whether contamination is increasing or is expected to increase. 
'Ihe record to date appears to be silent on that vital issue, and, furtherrrore, 
apparently overlooks the expected decline in groundwater contamination as 
the City of Portland, the City of Gresham, and perhaps other entities in 
mid-Mul tnanah County, rerrove cesspools and septic tanks in favor of their 
expanding sewage collection systems. And of course, the DEQ has issued 
an order halting approval of septic tank/cesspool systems in the affected 
area of mid-Multnanah County. 

Eecause of the Sept. 11, 1984 deadline for ccmrent, I request that I be 
all=ed to inspect the docum=nts, and order copies of docurrent I select, 
as socn as feasible. 'll1e response will be rrade part of the hearings record 
prior to the Sept. 11, 1984 deadline. 

Since:i:-ely, 
.\ I • 

. / J I ,1,,, ·-' ' 

!lefu-y Kane 
cc: Spencer Heinz, '.l:he Oregonian . 



HAND-DELIVERED 

Honorable Dennis Buchanan 
Cbunty Executive 
1500 Portland Building 
Portland, OR 97204 
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Al{!:A Cooc .503 
TELEPHON£ 646-0.566 

August 31, 1984 

Re: Public Records Law request to inspect and copy d=urrents 

Dear Mr. Buchanan: 

'Ibis letter is written pursuant to ORS 192.400 to 192.500, the Public Records 
Law and pertains to the hearings l::efore the Envirorurental Quality Ccrrmission 
on whether there is a threat to drinking water in mid-Multnrniah County. 

I request that I l::e allowed tc inppect the d=urrents listed l::elow, and tc 
order copies I designate at my cost, as soon as feasible, so that the 
d=tl!TEllts and my findings may l::e presented to the Environrrental Quality 
Carmission prior to September 11, 1984. 

It is suhnitted that it is in the interest of Multnrniah County, as a proponent, 
to produce the d=urrents that would support its position. 

Pursuant to the Oregon Public Records Law, and at my cost, I request that 
I l::e allowed to inspect and order copies of the following d=uments: 

(1) All docurrents indicating that since 1960 the underground water in east 
or mid-Multnrniah County contained "agents" in excess of the maximum 
state and/or federal limits 

(2) As to each "agent" deemed in excess of any such limit, the state/federal 
statute or regulation inp:>sing the limit 

(3) All docurrents reflecting that since 1970, on an annual basis, there has 
been a significant increase in the arrount of pollutants in east or 
rnid-Multnrniah County groundwater 

(4) all docurrents indicating-that within the preceding 20 years there were 
outbreaks of disease, illness or disability caused by drinking or 
using polluted groundwater in east or rnid-Multnrniah County 

(5) all docurrents indicating that since 1945 any person has suffered illness, 
injury or death because·of drinking water =1taining nitrate 

(6) all docurrents indicating what a water district can do to rerrove nitrate 
fran drinking water 

(7) all documents supporting Dr. Schade's claim in 'Ibreat to Drinking Water Findings 
that "values above the Envirornrental Protection Agency' s nrudnrurn 
contaminant level (MCL) of te<ifi. rnilligrrns per liter of nitrate nitrogen 
have been reported in the area (1) • " 



Hon. Dennis Buchanan 
August 31, 1984 
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(8) All documents indicating that the follo,.iing chemicals rrentioned by Dr. 
Schade caused disease, illness or death when conSUITed in drinking water: 

(a) tetrachlorethylene 

(b) trichlorethylene 

(c) trichlorofluorarethane 

(d) trans-1, 2 dichloroethene. 

(9) All docurrents supporting Dr. Schade' s claim that "A typical canpound is 
tetrachloroethylene which has been found in two of the ten wells studied 
at levels of up to three parts per billion." 

(10). All documents supp:>rting any claim that the arrount of nitrate in groundwater 
in east or rnid-MultnCITiah County has increased during the past 20 years 

(ll) All docurrents reflecting the arrount of rainwater that enters the groundwater 
annually in east or rnid-Multnareh County and the diluting effect, if any, 
on the groundwater of such rainwater 

(12) All documents evidencing the nurnl:::er of houses now using cesspools, septic 
tanks, etc., which will be hooked into sewer lines now ·.under construction 
or under ocntract by a public body in east or mid-Multnarah County 

(13) All d=mrents evidencing the nurnl:::er of houses now using cesspools, septic 
tanks, etc., which will be hooked into sewer lines to be ccnstructed 
with the $21 million federal grant the Envirorurental Quality Corrrnission 
approved for that pm:pose 

(14) All documents pert.3.ining to HB 2784, Chapter 235, Oregon Laws 1983, 
relating to ocnstruction of sewage treatrrent works, including but not 
limited to docurrents presented to legislative carmittees, 
announcerents by the Board of Ccrnnissioners of support of HB 2784, 
Board of Ccmnissioner minutes approving sp:>nsorship of what becarre 
HB 2784, and the invoices reflecting the County's payrrents to any law 
firm that drafted what becarre HB 2784 

(15) All documents reflecting the arrount of reduced groundwater p:>llution --
after hones and other facilities now using septic tanks, cesspools, etc., 
in east or rnid-Multnarah County are hooked into sewers now under 

(16) 

ccntract and to be constructed by the City of Portland with the $21 million 
grant approved by the Environmental Quality Corrrnission 

A surrrnary-type document, if any exists, indicating how many hares that 
would be =npelled to pay a "seepage fee" w::mld receive sewage service by 

(a) Dec. 31, 1985 (e) Dec. 31, 1989 {i) Dec. 31, 1993 (m) 2005 
(b) Dec. 31, 1986 (f) Dec. 31, 1990 (j) Dec. 31, 1994 (n) 2010 
(c) Dec. 31, 1987 (g) Dec. 31, 1991 (k) Dec. 31, 1995 (o) 2015 
(d) Dec. 31, 1988 (h) Dec. 31, 1992 (1) Dec. 31, 2000 (p) 2020 

and (q) would never receive sewage se..rvice 
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(17) Any document indicating the geographic area of east or mid-Multnanah 
County that =uld not receive sewer service under the $255 million 
sewage program 

(18) All docurrents evidenc:ing that a pollutant found in groundwater taken 
fran one well is found unifonnly in the groundwater throughout the 
east or mid-Multnanah County area 

(19) All docurrents evidencing that the groundwater in the following four 
drainage basins contain the same pollutants in the same quantities: 

(a) the Inverness Basin 

(b) the Columbia Basin 

(c) the Johnson Creek Basin 

(d) the Gresham Bas:in 

( 20) All docurrents supporting the claim in Threat , to Drinking Water Findings 
that: 

"'.l:hirteen wells in or around the affected 
area have nitrate levels that exceed the 
5.0 rng/l (50% of maxinrum allowable limit). 
Statistical analysis indicates an increase 
in contamination levels in wells of the 
l~ reaches of the groundwater aquifer 
cc:mpared to the wells of the upper reaches. 
'Ihis rreans the lower reaches are affected 
by a greater quantity of contributing 
seepage. * * * 

(21) All docurrents that indicate that any of the 13 wells referred to in 
paragraph (2), supra, are used by any water district to obtain 
drinking water for their patrons 

(22) Any docurrent that indicates that there is at present, a clear and 
present danger to the public health caused by pollutants in the 
groundwater of east or mid-Multnanah County 

(23) Any docurrent that indicates that if the $255 million sewage program 
is not iroplarented, within the next five years there will J:e a clear 
danger to the public health caused by pollutants in the groundwater of 
east or mid-Multnanab County. 

'.l:hank you for your courtesies in this matter. 

cc: DEQ 
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Michael Huston, Asst. Atty • Gen. 
500 Pacific Building 
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Sept. 4, 1984 

Re: Environrrental Quality camd.ssion hearings on whether to canpel 
installation of sanitary sewers and impose a "seepage fee" in 
East Multnanah County 

Dear Mr. Huston: 

This note confinns our telephone discussion this date concerning the above 
matter. 

Enclosed please find your information copy of rey Sept. 4, 1984 Public Records 
Law request to the Department of Environrrental QJality. It is attached to an 
August 31, 1984 request to Multnanah County Executive Dennis Buchanan. 

There is a question as to whether there is evidence, sufficient or otherwise, 
to supfOrt a finding under the 1983 law that there is a threat of drinking 
waster in East Multnomah County. 

The enclosures reflect rey intention to review the docurrentary evidence, and 
then to inform the Corrnission of rey findings. Based on what a heard at the 
hearing last week, there was much language and insufficient evidence. 

And I do not recall any of the proponents giving ccnsideration to the ORS 
454.300 alternative, particularly subsection (5) of ORS 454.300. 

My reading of tlie statute indicates that the Carrnission must make findings 
of fact as to the irost econanical rrethod of rerroving or alleviating a threat 
to drinking water. The rrost econanical rrethod, and one costing less than 
$160 million, is to canpel the water districts and the City of Portland 
(1) treat ground water or (2) not use ground water. 

There is a question in rey mind of the "neutrality" of the Department of 
Envirorurental Q.lality. Enclosed is a copy of a Dec. 16, 1984 Qregonian 
article titled "Tainting intensifies DEW sewer battle. It states in part: 

"As a result of recent well-water tests in 
East MLiltnanah County, the Qregon Departrrent 
of Environmental Quality is more determined 
than ever to force the installation of sanitary 
sewers in East Multnanah County, a DEQ official 
says. 
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"Harold L. Sawyer, manager of the DEQ water
quali ty division, said the sewers are needed 
to protect fragile underground water supplies. 

* * * 
" ''!here will be lots of discussion of what the 

numbers means, whether there is any reason to 
change the course of action we are on in trying 
to get the east county area sewered,' the DEQ' s 
top water-quality official said. 

'"It confinns our view that sewers are needed,' 
he said. 'We have been pushing to get that 
done. 'Ihat is the only way to protect the ground 
water.'" 

'Ihe article and the ~oted excerpts indicate that the DEQ staff has 
decided the issue pending before the Corrnission. 

If Multnarah County and the DEQ cannot produce the documents prior to 
September ll, 1984, I shall move the Comti.ssion for an appropriate extension 
of tine within which to sul:Init written ccmnents and docurrents, including 
this one and enclosures. 

Because the Carrnission is operating under a 1983 statute, it is sul:mitted 
that the COmtission record must contain evidence that is rrore than unsupported 
language/claims. Were I the attorney for a proponent I would have my 
witnesses testify under oath, identify exhibits such as laboratory reports, 
and have the Ccnunission formally admit the docurrents as numbered seguence 
exhibits. 

My recollection is that after presentation of the proponents' case-in-chief, 
Chainnan Petersen indicated .that members of the audience would have an 
opportunity to question witnesses. 

I \'.Ould like to do so on behalf of my client, and by this means ask when 
I may do so. I particularly \'.Ould like to question Multnanah County Health 
Officer S::hade. 

encls. 

Sincert, 
. 
-/11 /i. · 5Jl 
I~ I} .. / I 

./ , Henry Kane 



EXHIBIT 3 

Hal Sawyer 

City of Troutdale 
104 Kibling Street (503)666-5175 

Troutdale, Oregon97060 

June 14, 1984 

Der;.1rtrnent" (1f F.nvirnnmPnt·;1) 11u,1li~y 

1120 S\' 5th 
Room 730 
Portland, OR 97204 

Dear Mr. Sawyer: 

The City of Troutdale, as a member of the Multnomah C(1Unty Sewer 
Consortiur:i is requesting that the City be excluded from the need 
to set i1 seepage fee within the Troutdale Drainage Basin. The Ci.ty 

of Trout.dale, at this time, does not meet any of the four conditions 
set forth as conditions for the seepage fee. There is less than 
one percent of the sewage discharge that goes into on-site disposal 
systems. 

Troutdale 1 s policies, as established by the Council, require that 
any development provide sewage collection before any permits are 
issued. It is also the policy of the Council that we do not extend 
service outside the City limits of Troutdale except for unusual 
or special circumstdnces. The sewage system fi11ancial plan for 
Troutdale is based on a Systems Development Charge irr:µoscd on c1ll 
development that occurs within the City limiLs. The Sysi.:.ems 
Development Charge is set aside for Capital lmproveme11ts and/or 
expansion, At this time we are estimdting that by ttie year llJl)Q 

we will begin actual expansion of the plant to serve future growth. 

Plant expansion will be accomplished using the resci·ve fund of 
the SDC's and also a GO Bond. Since the majority of the area lying 
within Troutdale 1 s drainage basin but outside the City li1nits is 
now undeveloped, we are anticipating that if there are future requests 
Ear newly developed areas in our Basin that we would require 
annexation before that service is extended. 

City Administrator 

PLC:vjk 

_::,._/' 



EXHIBIT 4 

ROCKWOOD WATER DISTRICT 
19601 NE Halsey 

Portland, Oregon 97230 

(503) 665-4179 

August 28, 1984 

Environment~l Quality Commission 
Post Office Box 1760 
Portland, Oregon 97207 

Dear Commissioners: 

In order to set the record straight regarding your public 
hearing scheduled for June 29, I would like to offer the 
following. 

Our water is available to all residents of the Rockwood 
Water District area. This water is safe for public drink
ing. We test the water on a monthly basis and do every
thing within our power to ensure its continued high quality. 

Other information that may be of interest is that the depth 
of our wells is at least 500 feet, one located on our 
property at 196th and Halsey and the other south of Sandy 
on 18Sth Street. Only 5 percent of our water comes from 
these sources. The remaining 95 percent is purchased from 
the Bull Run water supply. 

Please let us know if we can be of any assistance in your 
delibe·rations. 

CLR:ph 
cc: Mrs. Jean Orcutt 

Sincerely, 

ROCKWOOD WATER DISTRICT 

o~L~ 
Chuck Root 
Manager 
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WH-550 

ENVIRONMENTAL PROTECTION AGENCY 

OFFICE OF WATER SUPPLY 

401 M Street S.W. 

POSTAGE AND FEES PAID 

ENVIRONMENTAL PROTECTION AGENCY 

EPA-335 

Washington, O.C. 20460 

Official Business 

If your address is incorrect, please change on the above label; 
tear off; and return to the above address. 
lf you do not desire to continue receiving this technical report 
series, CHECK HERE ; tear off label, and return it to the 
above address. 
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SUBPART B-MAXIMUM CONTAMINANT LEVELS 

Subpart B-Maximum Contaminant 
Levels 
Section 141.11 Maximum contaminanl levels for inorganic 

chemicals. 
(a) The maximum contaminant level for nitrate is applicable to both 

community water systems and non-community water systems. The levels for 
the other inorganic chemicals apply only to community water systems. Com
pliance with maximum contaminant levels for inorganic chemicals is cal
culated pursuant to § 141.23 . 

(b) The following are the maximum contaminant levels for inorganic 
chemicals other than fluoride: 

Level, 
milligrams 

Ccmtaminant per liter 

Arsenic . ·····-··-----·······-- ................... -·-·····································-·-··-- ········----.. -·. 0.05 
Barium ········-·-·············---·····---·--·-····················--·-·················-··· ...................... 1. 
Cadmium ---···--·-············--·-············-·-··-··-···-··--· ···············--··--·--··············-·--·-··· 0.010 
Chromium ···-·-··-····--·-····-·--···-----··-············--······ .. ··············-······---···-------·-····· 0.05 
Lead -·-·-····--········ .. ··········-···--·····-················--·---············--·--······-·--···-·····-······· 0.05 
Mercury ----···········-·-········ ··-···········-·······---------················----·································- 0.002 
Nitrate (as N) ·····························-·······-.. ··························---·······-······---·-·············· 10. 
Selenium ··-·· ······-·······-········-················-···-- -··-·····-·-··------·-·-----·-····-----······- 0.01 
Silver ·····--····················-························--·······--························································ 0.05 

(c) When the annual average of the maximum daily air temperatures for 
the location in which the community water system is situated is the follow· 
ing, the maximum contaminant levels for fluoride are: 

Temperature 
Degrees 

Fahrenheit 

53.7 and below ··········-····--·······-····· 
53.8 to 58.3 --·-··································· 
58.4 to 63.8 
63.9 to 70.6 

Degrees Celsiua 

12.0 and below ················--···-··--·-
12.1 to 14.6 
14..7 to 17.6 
17.7 to 21.4 

70.7 to 79.2 ···········-····-······--·-·····---· 21.5 to 26.2 
79.3 to 90.5 --········································ 26.3 to 32.5 

Level, 
milligrams 
per liter 

2.4 
2.2 
2.0 
1.8 
1.6 
1.4 

Section 141.12 Maximum contaminant levels for organic 
chemicals. 

The followi11g are the maxin1um contaminant levels for organic chemicals. 
They apply only to community water systems. Compliance with maximum 
contaminant levels for organic chemicals is calculated pursuant to § 141.24. 

(a) Chlorinated hydrocarbons: 
Endrin (1, 2, 3, 4, 10, 10-hexachloro-6, 7-epoxy-l, 4, 

5 

Level, 
milligram$ 

per liter 

0.0002 
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CARVALHO EXHIBIT 6 

INDUSTRIES INC. 
CARVALHO INDUSTRIES, INC. 
P.O. BOX 7149, KLAMATH FALLS, OR 97602 - 503·883·1531 

Christina Wolinakowski 
Public Affairs Section, DEQ 
P.O. Box 1760 
Portland, Oregon 97207 

Dear Ms. Wolniakowski: 

August 28, 1984 

The purpose of this letter is to provide you with information about 
Carvalho Industries and our water purification systems; that may help 
the State Environmental Quality Commission at Thursday 1 s meeting deal
ing with East Multnomah County water problems. 

Carvalho Industries can solve your water contaminate problems effect
ively and economical Jy. Our treatment of Nitrates and solvents is very 
successful. We have taken 61 .6 ppm nitrate levels and reduced the 
nitrates to zero in two minutes. Solvents are oxidized and- removed by 
filtration, 

Carvalho Industries Water Purification Systems have a \ow capital cost; 
low energy cost (one seventh the cost of other oLone generators); no 
heat or cooling problems or 1 imitations; no moisture 1 imitations; and 
no production of ni.trous compounds, 

We are currently working with Mr. Bernie Court, Water Supervisor, for 
the city of Hemet in California; dealing with their nitrate contamin
ation of their wells. We are in the process of installing an OLone 
Pi lot Demonstration System that wi I I be hooked up to wel I #2 to enable 
the city to conduct their own tests before accepting our bid to purify 
their water. 

Enclosed is a brochure on our •;/ell Water Purification Systems along ~ 
with test results. We hope that this information will be helpful in ~ 
finding an acceptable solution to your water problems. Please contact ~\ 
me if you have any questions or need further information about our ~ 
water purification systems. Thank you. \] 

S 1 nee re 1 y, 1~ 

SM;elw 
Enc. 

~.,y~~;;Jl 
Steve McKeag ' ·, 
Field Representative 
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EXHIBIT 7 SUMMARY 

INTRODUCTION 

The Bureau of Water Works began a Ground Water Exploratory Program 

during the 1975-76 fiscal year to investigate the feasibility of 

developing a new water source from ground water in eastern Multnomah 

County. This additional water source is required to increase the 

reliability of the water system due to the sole reliance of the 

present system on the Bull Run River which infrequently exceeds 

the maximum turbidity levels established for drinking water by 

State and Federal regulatory agencies. In addition, the three 25 

mile long pipelines which carry water to the City from intake 

facilities on the river are susceptible to damage by landslides and 

vandalism. A future benefit of a second water source located near 

the City will be the provision of additional capacity during days 

of peak demand when the existing pipelines from the Bull Run River 

will be inadequate to meet the needs of the City. 

The geographical area chosen for investigation was the area bounded 

on the north by the Columbia River, on the south by an east-west 

line through Powell Butte, and extending from the Portland Inter

national Airport east to the Sandy River. This area has been 

noted as being capable of producing large quantities of water f~om 

aquifers recharged by the Columbia River as early as 1956 by the 

U.S. Geological Survey (Griffin, et al, p. 31). More recently, 

R.C. Newcomb, in a 1974 study for the Water Bureau (Stevens, Thompson 

2 
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& Runyan, 1974, p. C2), recommended this area for further invest1. 

gation to obtain an alternate water source. The area chosen also 

contains the location of planned storage reservoirs on Powell Butte 

where the new water source could be blended with water from the 

Bull Run River when additional capacity is required. 

The methodology employed to develop the conclusions and recommenda. 

tions offered in this report was to gather and review data from 

existing wells and prior studies concerning the geology, hydrolo91, 

and water quality of the area; collect and chemically analyze addi· 

tional water samples from existing wells; and to collect 

data provided by eight exploratory wells constructed for this 

CONCLUSIONS 

1. The general direction of flow in the aquifers of the 

2. 

is north toward the Columbia River and its sloughs. 

recharge for the ground water system is not sufficient to 

support a 100 million gallon per day (mgd) withdrawal desirei 

the City. The only feasible means of developing a 100 mgd wi: 

source from ground water is to utilize aquifers which are in 

hydraulic communication with and can be recharged by the 

Columbia River. 

The geology of the study area is conducive to the development 

of inland well fields which will ultimately draw water from 

3 



Columbia River. The present river channel is underlain by a 

deposit of sand varying in thickness from 180 to over 200 feet. 

The formations underlying the study area slope upward in a 

northeasterly directiop toward the river. This incline permits 

aquifers within these formations to interconnect with the sands 

underlying the river channel and makes available recharge from 

the river through these sands. However, during intermittent 

operation of inland wells it is unlikely that Columbia River 

water would reach the point of withdrawal until local water 

sources recharging the aquifer are exceeded. 

3. The formations adjacent to the Columbia River contain three 

extensive aquifers designated as the Troutdale Gravel, the 

Troutdale Sandstone, and the Sandy River Mudstone Aquifers. 

These aquifers and one apparently local aquifer, designated as 

the Blue Lake Aquifer, appear, upon analysis of the available 

data, to hydraulically interconnect with the river and to be 

sufficiently permeable to support wells with estimated capac

ities of 1,500 to 3,500 gallons per minute (gpm). 

4. The water quality of the Columbia River will satisfy the U.S. 

Environmental Protection Agency's National Interim Drinking 

Water Regulations after filtration through the riverbed sands 

and is an adequate alternate water source for the water system 

in an emergency. The quality of the existing ground water in 

the aquifers proposed for development is similar to the quality 

4 
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of filtered Columbia River water. Blending analyses on the 

mixtures of Columbia River water and existing ground water 

with Bull Run River water indicate that both po.teintial new 

water sources are compatible with the existing water supply. 

The blending .analyses further indicate that blending of Bull 

River water at a 4 to 1 ratio with filtered Columbia 

or the existing ground water will produce a quality of water 

not recognizably different from the present water supply to 

the general public. 

5. Protection of the aquifers recommended for development from 

potential contamination by polluted surface water is providec 

by the extensive clayey gravel and clay layers within the Trc.• 

dale Formation and by the layer of clay which underlies much 

of the recent Columbia River flood plain which lies north oi 

N.E. Sandy Boulevard. 

The primary sources .of potential pollution of the upper grouc: 

water aquifers and surface waters within the area 

applied effluents from individual home sewer systems and di rec 

discharges to the Columbia River from the Inverness and 

Gresham sewage treatment plants. Bureau investigations 

the conclusions of prior studies (Quan, et al, 1974) that 

contaminants from land applied effluents and fertilizers 

remain in the waters of the upper aquifers, are carried north. 

5 
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by the upper, perched ground water, and eventually enter the 

Columbia Sloughs which remove the contaminants from the study 

area. The direct discharges to the Columbia River from sewage 

treatment plants are carried out of the area by the river 

before sufficient mixing occurs to allow contaminants to enter 

the deeper ground water aquifers. 

6. Development of a 100 mgd ground water source is most feasible 

in the two general areas designated as the Rocky Butte and 

North Fairview Well Fields on Plate 17 at the back of this 

report. Each well field has been located in a manner such that 

it can utilize at least two aquifers and produce 50 mgd. The 

use of multiple aquifers in separate well fields will further 

increase the water system's reliability. The full development. 

will require a minimum of 28 wells, 13 miles of major pipelines, 
• 

and one pump station; all at a present worth cost of $14,130,000. 

RECOMMENDATIONS 

1. The Water Bureau should develop the ground water resource 

available in eastern Multnomah County to produce the desired 

100 mgd capacity emergency and supplemental water supply. The 

resource could be developed in four phases supplying approxi

mately 25 mgd over an eight year construction period. 

2. Construction of each phase of the development program should 

6 
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.THE CITY OF 

PORTLAND 

DEPARTMENT OF 
PUBLIC UTILITIES 

FRANCIS J. IVANCIE 
COMMISSIONER 

EXHIBIT 8 

April 1977 

Francis J. Ivancie 
BUREAU OF Corrmissioner of Public Utilities 

_w_A_T_rn_wo_R_K_s_ City of Portland, Oregon 
ROBERT C. HYLE 

MANAGER 

1800 S.W. SIXTH AVE. 
PORTLANO,OR. 97201 

Dear Corrrnissioner Ivancie: 

An engineering study to determine the feasibility of obtaining 
a supplemental and emergency water source for the Water Bureau 
from local ground water resources was authorized by the City 
Council in the 1975-76 Budget of the City of Portland. This 
engineering study is now complete and the report covering the 
study is presented herein. 

The study has determined that it is feasible to obtain a 100-
mil lion gallon per day water source from ground water aquifers 
recharged by the Columbia River, that the present worth construc
tion cost of the new system is $14,130,000, and that the ground 
water source is the most cost-effective method to obtain a sup
plemental and emergency water source adequate to meet the water 
system's needs. 

It is the recorrrnendation of the Water Bureau that this report 
be accepted and that the proposed ground water development 
program be expeditiously pursued. 

Respectfully submitted, 

K.'. );,kce~ 
P. Norseth, P.E. 
Chief Engineer 
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EXHIBIT 9 

Francis J, Ivancie 
Comissioner of Public Utilities 
City of Portland, Oregon 

Dear Commissioner Ivancie: 

November 13, 1978 

Presented herein is the Water Bureau report requested by 
the City Council which contains the findings and result
ing recommendations obtained from the test water wells 
recently constructed as part of the Groundwater Devel
opment Program of the Water Bureau. Included in Appen
dix B of this report is the recommendation by Mr. R. C. 
Newcomb, Consulting Geologist, for acceptance of the 
report. Mr. Newcomb is retained by the Water Bureau to 
provide a continuing review of this program. 

The test wells were constructed for a total cost of 
$230,230, which is 0.1% under the estimated cost of the 
wells. 

Information provided by the test wells has shown that 
sufficient high quality groundwater is available in the 
area investigated to provide, at a minimum, the 50 
million gallon-per-day water supply facility which has 
been authorized by the City Council. All four of the 
groundwater bodies which these wells were intended to 
test were found to meet th~ Federal standards for drink
ing water without treatment. 

The 50 million gallon-per-day facility recommended in 
the report is estimated to have a present worth cost of 
$11,600,000 to build and will cost $2,600 per month to 
operate on a standby basis when completed. 

It is the recommendation of the Water Bureau that this 
report be accepted and that Groundwater Development Pro
gram continue to be expeditiously pursued. 

Sincerely, 

Carl Goebel 
Assistant Manager 



Gladys M~Coy 
Multnomah County Commissioner 
District Two 
County Courthouse, Room 605 
Portland, Oregon 97204 (503) 248·5219 

September 10, 1984 

Mr. Fred Hansen, Director 
Department of Environmental Quality 
P.O. Box 1760 
Portland, Oregon 97207 

Dear Mr. Hansen: 

Since I have been on the Multnomah County Board, one of my major interest and 
concerns has been the delivery of urban services to the mid-county area. A 
key concern has been the installation of sewers. 

I have supported the sewer program as the only reasonable way to eliminate the 
growing pollution problem in mid-county, and feel that the Framework Plan and 
Threat to Drinking Water reports adopted by the Board in June of this year are 
the correct response to the E.Q.C. order of April, 1982. 

l; too, am concerned about the costs of such a program, but am confident that 
a partnership between federal, state, county and the Cities of Portland and 
Gresham can and will find a solution. 

The time to commence is now and I urge you and the Commission to approve the 
Framework Plan and to adopt the Threat to Drinking Water Findings, 

I stand ready to support such a decision by the E.Q.C., and look forward to 
working with you to achieve the funding required to make the program a reality. 

~
. · ~.ely,. }-,, 

~'d,_,c //fl~· 
1 adys _M~YiY 

Multnomah County Comm ioner 

GM:vb 

M Equal Opportunity Employer 



DEPARTMENT OF HUMAN SERVICES 
DISEASE CONTROL OFFICE 
426 S.W. STARK STREET 
PORTLAND, OREGON 97204 
(503) 248-3406 

September 11, 1984 

Department of Environmental Quality 
522 SW Fifth 
Portland, OR 07204 

RE: Threat to Drinking Water East Multnomah County 

Gentlemen: 

DENNIS BUCHANAN 
·COUNTY EXECUTIVE 

Attached are representative references from the medical literature on the 
adverse impact of nitrates in drinking water. 

Si~~loCC~2.!....tA..._~~~~--., 
Charles P. Schade, M.D. 
Health Officer 

CPS/vc 

Attachments 

The Multnomah County Department ol Human Services 
Offers Equal Opportunity in ServK:es & Employment 
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ANiERICAN 

Journal of Epidemiology 
Fon=I, AME!\JCAN JOURNAL OF HYGLENE 

VOL. 119 APRIL 1984 

Original Contributions 

CONGENITAL MALFORMAT!Ol\'S AND MATERNAL DRINKING WATER 
SUPPLY IN RURAL SOUTH AUSTRALIA: A CASE-CONTROL STUDY 

MARGARET M. DORSCH,1 ROBERT K. R. SCRAGG,' ANTHONY J. McM!CHAEL,' 
PETER A. BAGHUHST2 "''D KENNETH F. DYER' 

Dorsch M. M. {NH&M-RC Road Accident Research Unit, U. of Adelaide, Ade· 
!aide, South Australia 5001), R. K. R. Scragg, A. J. McMlchael, P.A. Baghurst 
and K. F. Oyer. Congenital malformations and maternal drinking water supply 
In rural South Australia: a case .. control study. Am J Epfdemfol 1984;119: 
473-86. 

A case-control study, carried out In the r.1ount Gambler reg Ion of South Aus
tralia, lnvestlgated the relationship between mothers' antcnotal drln!<ing w~ter 
source and malformations In offspring. It \Yas prompted by earlier descriptive 
findings of a statistically significant, and locallzed, increase In the perinatal 
mortality rate In Mount Gambler, due prlnclptilly to congenital mal1ormatlons 
affecting the central nervous system and multiple organ systems. Available for 
statistical analysis were 218 case-control pairs, from the period ·1951-1979, 
Individually matched by hospital, maternal age ( :!:: 2 years), parity and date of 

. birth(± 1 month). Compared with women who drank only rain\vater during their 
pregnancy (relative risk (RA) = 1.0), women who consumed principally ground~ 
water had a statlstlcally significant Increase In risk of bearing a malformed 
child (RR = 2.S}. Statistically slgnltlcant risk increases occurred specifically 
for malformations of tho central nervous system and musculoske!etal system. 
Reanalysis of the data by estimated water nitrate concentration demonstrated 
a nearly threefold Increase Jn risk for women who drank \Yater containing 5-
15 ppm of nitrate, and a fourfold Increase In risk for those consuming >15 
ppm of nitrate. A seasonal gradient In risk was evident among groundwater 
consumers, ranging from 0.9 tor babies conceived In winter, 3.0 In autumn, to 

/ 

Received for publication January 3, 1983, and in 
final form August 11, 1983. 

1 Centre for Environmental Studies, University of 
Adelaide, Adelaide, South Australia, 

This investigation was supported in part by a 
grant from the Channel 10 Childr1;n 's i\1edical Re· 
search Foundation of South Australia, Inc. 

2 Commonwealth Scientific and Industrial Re
search Organization, Division of Human Nutrition, 
Adelaide, South Australia. 

Reprint requests to Dr. r..t. ti. Dorsch, National 
Health and ~1edical Research Council Road Acci· 
dent Research Unit, University of Adelaide, GPO 
Box 498, Adelaide, South Australia 5001. 

The assistance of the doctors and hospitals' staff 
in the itount Gambier region in fo.cilitnling this re· 
search is gratefully acknowledged. The authors also 
thank Paul Harvey and Don Bursi\l of the Engi· 
neering and \Vnter Supply Department and Fred 
and Jan Aslin of the r-.tines and Energy Department, 
for assisting with water supply information. 
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474 DORSCH ET AL. 

7.0 and 6.3 for Gprlng and summer conceptions, respectlvety. Linear logl.!:.t!C 
regression analysis, controlling for risk factors not accounted for in tha study 
design, showed thl't maternal water supply, Infant's sox, and mother's area of 
residence all contributed slgnlflcantly to the risk of malformation. Theso results 
aro discussed In relatlon to pravlous experimental and human descriptive 
studles, suggesting a plauslble mechanism for n'!trute~lnduccd teratogenesls. 

abnormalltlesj environmental health; neural tube defects; nitratesj retro· 
s~ectlve studies; t3ratogens; i.\'atcr supply 

Descriptive epidemiologic studies of 
congenital malformations rates in dif4 

ferent populations have suggested an en· 
vironmental component in the etiology of 
these anomalies, especially defects of the 
neural tube (1). This evidence, and that 
from animal experimental \vork, has 
stimulated analytic studies which may 
implicate various specific factors present 
in the maternal environment as human 
teratogens (2, 3). Deficiencies of certain 
factors, such as maternal dietary vitamin 
deficiencies (4-6), have been found to be 
associated \vith neural tube defects. 

Penrose (7) first proposed that large 
variations in the rates of neural tube de4 

fects across the British Isles might be at
tributed to differences in the softness of 
local drinking water supplies. Subse
quently, numerous correlation studies of 
neural tube defects in different popula
tion groups have addressed the potential 
etiologic role of various mineral elements 
present in tap \Yater, including inter alia: 
calcium, magnesium, chromium, zinc, 
copper, cadmium, lead, mercury and mo
lybdenum (8-13). Overall, these correla
tion studies have failed to yield consistent 
or conclusive findings and all have shared 
a similar shortcoming: namely, the nee· 
essary application of mineral concentra
tion estimates for whole communities to 
individual mothers within those commu
nities (13). 

T\vo case-control studies have at
tempted to correct the latter deficiency 
(14, 15). Each compared the mean mea
sured concentrations of minerals in tap 
water consumed by mothers of infants 

\vith neural tube defects (cuses) \vith 
those in \vater consumed by rnothers of 
normal babies (controls). No differences 
were observed in the earlier study ( 14). 
Ha\vever, in the more recent study, a sta
tistically significant difference \va:; ob
served only for zinc, the mean concentra
tion of this metal being 0.06 ppm lower in 
the water of cases than in that of controls. 
Nevertheless, the authors argued that 
this difference seemed biologically unim
portant and could \Vell have arisen by 
chance (15). 

In an earlier paper \Ve reported findings 
from a descriptive survey of perinatal 
mortality due to congenital malforma
tions in various local government areas 
within South Australia (16). This study 
sho\ved a statistically signific.::i.nt local
ized increase in the fetal death rate, at
tributable to defects of the central ner
vous system and multiple organ systems, 
in the Mount Gambier district (figure 1). 
No such increase \Vas apparent in the sur
rounding regions. 

The City of Mount Gambier (present 
population about 20,000) is situated on 
the edge of an extinct volcano complex, 
and is the major center for a predomi
nantly rural region known as the Lo\ver 
South East. Sheep for meat qnd wool, 
dairy products, beef cattle, and soft \vood 
timber (which forms the basis of a consid
erable manufacturing industry) are the 
major products of the region. Mount Gam
bier is also an important transport and 
tourist center (17). 

Most of the Lower South East is under
lain by thick limestono :Oeds, the Gambier 
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FIGURE l. Map showing location, boundaries and principal townships of the Lower South Enst (South 
Australia). 

Limestone, frequently punctuated by dis· 
tinctive karst features (caves, sinkholes 
and other solution features). As a conse
quence of its effective underground 
drainage and generally flat topography, 
the Lower South East has virtually no 
surface water and only a few sites for sur
face water storage (18). All domestic 
\Vater in the area is accordingly derived 
from rainwater tanks and/or under
ground sources. 

There are two major aquifers (\vater 
bearing rock formations) in the Lower 
South East, namely: 1) the upper Garn· 
bier Limestone, which varies in thickness 
from only a few meters north \Vest of 
Mount Gambier to over 300 meters near 
the coast; and 2) the lower Dilwyn For-

mation 1 consisting of interbedded clay, 
sand and gravel sediments (19). 

These aquifers typically yield very hard 
water, ranging from 100 to 500 ppm as 
calcium carbonate (18). With respect to 
other water quality parameters, surveys 
carried out to date indicate that the hy
drochemistry of the two aquifers is 
broadly similar (13, 19). However, there 
are several important differences, most 
notably the presence of significant con
tamination by dissolved nitrate in the 
upper limestone aquifer. The distribution 
of water containing high concentrations 
of nitrate in this aquifer coincides \vith 
the areas where large amounts of \Vastes 
have been disposed of directly under· 
ground within a confined area (18). On 
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the other hand, the high concentrations 
of iron and hydrogen sulfide gas some· 
times encountered in the lower Dihvyn 
aquifer are not present in \Vatcr derived 
from the Gambier Limestone (18). Up to 
the present time there has been little ex· 
ploitation of the lower aquifer for do· 
mestic purposes, because of the greater ef
fort and cost involved in drilling bores or 
wells to these depths (19). 

Mount Gambier City and its immediate 
surroundings have a municipal (mains) 
water supply derived from the Blue Lake 
\vhich lies in the remnants of an extinct 
volcano cone. About 80 per cent of the 
Lake's \vater comes, under pressure, from 
the lower aquifer. Rainfall and water 
from the upper limestone aquifer each 
contribute to a smaller extent. Other 
major tov.'Tiships in the region also have 
municipal supplies of ground\vater (usu
ally from the upper limestone aquifer). 
All municipal supplies are maintained by 
a single government water authority. 
\Vherever there is no mains supply, 
households rely for their domestic \Vater 
on privately owned bores or \vells (\vhich 
dra\v on the upper aquifer) and/or rain
\vater tanks. 

Our observation of a localized excess of 
congenital malformations in the Mount 
Gambier district (16) suggested a need to 
seek a causal factor in the local environ· 
ment. 

Of the potential causal factors consid
ered, one in particular seemed plausible: 
namely, ground\vater nitrates. The rea
sons for this \Vere twofold. First, nitrate 
levels in the Blue Lake and heavily uti-

. lized limestone aquifer of the Mount 
Gambier region are high by comparison 
\Vith those in most other South Austra
lian drinking water supplies, and, in cer
tain local bores, greatly exceed the World 
Health Organization recommended limit 
of 45 mg/liter (20). Nitrate levels in the 
Blue Lake average about 15 ppm (19). 
Second, a descriptive study carried out in 
the United Kingdom had demonstrated 

statistically significant correlations be
t\vcen the per capita consumption of ni
trate/nitrite cured foods and both spatial 
and temporal variations in the prevalence 
of anencephalus (21). 

A case-control study \vas therefore car
ried out. 

MATERIALS AND METHODS 

Sources of data 

Cases and controls were identified in 
the delivery registers of the three general 
hospitals serving the Lo\ver South East 
obstetric population. All cases of congen
ital malformations (defined as structural 
defects present at birth), recorded be
tween 1951 and 1979 in a total of 22,989 
registered births, \Vere noted. (It is un
likely that any malformed infants were 
missed as a result of home deliveries, 
since the proportion of hospital births in 
South Australia has approximated 100 
per cent for at least the last 30 years.) A 
total of258 (94 per cent) of the malformed 
babies \Vere subsequently matched on an 
individual basis \vith seemingly normal 
control babies by hospital, maternal age 
( ±2 years), parity, and date of birth ( ± 1 
month). fov1alformations \Vere classified ac
cording to the Eighth Revision of the In
ternational Classification of Diseases (22). 

For each mother, the address recorded 
at the time of admission to hospital \Vas 
noted and assumed to be identical \Vith 
her residence for the duration of preg
nancy. These addresses \vere combined 
into a single alphabetic listing. Each ad
dress was then visited by one of us (MD), 
and details on whether the household con· 
sumed water from the Blue Lake, bore 
\Yater, or rain\vater at the time of the 
pregnancy were collected. Since the 
householders interviewed were not aware 
of the hy-}'othesis under test, and because 
the interviewer also did not know their 
identities (as cases or controls), the find
ings reported here should be free from re
call and interviewer bias. Actual or esti-
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mated levels of nitrate ion in these li.JUSe· 

hold water sources, including each 
individual private bore, were supplied by 
the government \Vater authority. 

Satisfactory information on maternal 
v . ..-ater source during pregnancy \Vas not 
available for 40 case-control pairs, 
thereby leaving 218 matched pairs for 
statistical analysis. 

Statistical methods 

The matched pairs odds ratio was used 
in univariate analyses as an estimator of 
relative risk, and its exact 95 per cent 
confidence intervals were computed using 
the binomial distribution (23). Condi· 
tional linear logistic regression \Vas used 
for a multivariate analysis (24). With the 
latter, the method of maximum likelihood 
was employed for estimation of the 
regression coefficients, and the likelihood 
ratio test \vas used to determine the good· 
ness·of-fit of alternative models (23) . 

RESULTS 

Univariate analyses 

The paired relative risk (RR) estimates 
for the occurrence of a malformation in 
the offspring of \Vernen consuming Blue 
Lake or bore water were 2.8 (exact 95 per 
cent confidence interval (Cl) = 1.6-5.1) 
and 2.8 (CI = 0.8-11.8), respectively, 
compared \Vith \Vomen exposed only to 
rainwater (table 1). Furthermore, this 
overall increase in risk, associated \vith 
groundwater consumption, \vas consis· 
tently present when the data \Vere ex
amined for each of the three calendar de· 
cades (1951-1960, 1961-1970, 1971-
19791. 

The relative risk estimate for bore or 
\vell water consumers was also found to 
vary according to whether the bore was 
privately o\vned or government con· 
trolled. For women consuming \vater from 
private bores (most of which had nitrate 
levels in excess of 15 ppm), the relative 
risk of malformations in offspring in an 
unmatched analysis was 4.1 (Cl = 1.7-

.. 

10.0J, compared v;ith 1.0 for \Vomen who 
drank rainv.·a~~r. On the other hand, the 
relative risk was only 1.4 (Cl = 0.6-3.41 
for those \vomen who consumed munic
ipal \Vater supplies derived from govern
ment bores v1ith nitrate levels .s:t ppm. 

Since estimated \.Vuter nitrate concen
trations \Vere available for most indi
vidual households, these data \Vere sub
sequently reanalyzed,' ignoring water 
source, to look for evidence of a dose-re
sponse relationship \Vith nitrate. It \vas 
found in a matched analysis th3t com
pared \Vith \Vomcn \vho consumed v:ater 
with nitrate levels below 5 ppm, those 
drinking \vatcr containing 5-15 ppm and 
more than 15 ppm of nitrate experienced 
a nearly threefold (RR = 2.6; CI = 1.6-
4.l) and a fourfold (RR = 4.1; CI ~ 1.3-
13.1) increase in risk, respectively (ta
ble 2). 

Effect modification due to maternal age 
and season of conception 

Stratification of the matched pairs on 
the basis of case mother's age (~24, ;;;:25 
years) showed an incren.se in risk in both 
groups. Although there was a suggestion 
of interaction \vi th maternal age, the rel
ative risk for \vomen in the ·older age 
group being higher (RR = 3.4) than that 
for those aged 24 years or less (RR = 2.31, 
this difference in risk between the t\Vo 
groups was not statistically significant. 

The odds ratios associated \Vith ma
ternal groundwater exposure, by season 
of conception, are shown in table 3. This 
table was generated by assuming a nine
month gestation period for both case and 
control. For babies conceived in \Vinter, 
the relative risk of malfcirmation:, given 
prior maternal groundwater exposure, 
varied little from unity. H"\vever, babies 
conceived in autumn, and whose mothers 
drank groundwater, had a greater risk of 
being malformed (RR = 3.0). In both 
spring and summer conceptions the rela
tive risk was substantially elevated (RR 
= 7.0 and 6.3, respectively). 
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TACLE 1 

Relation.ship betu:een maternal water source and ri:;k of congenital malformations for babie:;; born in lhe 
Lower South East of South Australia, 1951-1979 

Cases Relative risk Source of 
Contn:ib groundwaU!J" Groundwater ~inwater (95'7.; confidence 

+ inter."o)) 

Blue Lake + 75 18 2.8 
50 34• (l.6- 5.1) 

Private or + 3 4 2.8 
government 11 34• I0.8-11.8) 
bores 

All sources + !Ol 22 2.8 
of groundwatert 61 34• (l.6- 4.4) 

•These pairs are identical and appear in each c:ite;rory. 
t Table excludes 23 matched pairs in which both case and control consumed wutcr contuinin~ a !::'l'Ollnd· 

water component, where one me1nber of the pair drank Blue Lake water and the other mcmbt·r drank 
water from a private or government bore. 

TADLE 2 

Dose·respon.se relati.onship between maternal u·ater nitrate exposure and risk of malformations in babies 
born in the Lower South East of South Australia, 1951-1979 

Nitrate level Relative 
(mg.liter) risk• 

<5 1.0 
5-!5 2.6 
>15 4.1 

• Individual pair matching retained. 

Since many malformed babies are born 
prematurely, and also because the 
present case-control pairs were matched 
individually on date of birth, an un· 
matched analysis by season \Vas subse
quently carried out, this time taking ac
count of gestational age at delivery, The 
results obtained by examining the data in 
this manner were little different from 
those cited above. 

Variations in risk by affected 
organ system 

A stratification of the matched pairs 
data by the organ system affected again 
revealed variations in the basic relative 
.risk estimate (table 4). Analyzing the 
data by affected organ system was predi· 
cated on the assumption that prior expo· 
sure to groundwater (and, possibly, dis· 

95'1 
r.:o. of No. of 

confidence 
interval cases controls 

70 107 
1.6- 4.1 138 106 
l.3-13.1 10 5 

solved nitrates) might not necessarily en
tail an increased risk for all types of 
defects. Although the relative risk was 
found to be elevated in all groups exam
ined, this increase \Vas statistically sig
nificant only for defects of the central ner· 
vous system (RR = 3.5; CI = 1.1-14.6) 
and abnormalities of the musculoske!etal 
system (RR = 2.9; CI = 1.2-8.01. 

A further categorization by more spe
cific groups of defects (e.g., neural tube 
defects, oral clefts, gastrointestinal fis
tulas or atresia, talipes) demonstrated a 
statistica!Iy significant association \Vith 
maternal groundwater consumption only 
for the neural tube defects, anencephalus 
and spina biflda (RR = 3.5), and the oral 
clefts (RR = 4.0). In these comparisons, 
all babies with, for example, oral clefts 
\Vere considered as a group disregarding 
coincident anomalies. 

Relationship between · 

Season of 
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Summer 

Autumn 

\\'inter 
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Total 
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TABLE 3 

Relo.lioru;hip between maternal water sourc~ and risk of malformation by season of conceptWn, {or babies 
born in the Lou:tr South East of South Australia, 1951-1979 

c,.., 
Relative 95% confidence Season of Coctroi.I Total cooception Groundwater Rainwater risk interval 

+ 

Spring + 30 
~ 

44 

Summer + 15 
25 

4o 
Autumn + 26 

12 
38 

\Vinter + 29 
11 

4o 
Overall + 100 

62 
Total 162 

Multii.,·ariate analysis 

The results of the multivariate anal
ysis, employing a linear logistic regres~ 
sion model, are presented in table 5. The 
logistic function \Vas used to determine 
the relative risk associated with different 
categories of the following measured risk 
variables: infant's sex; maternal marital 
status, nationality, area of residence and 
water supply; and paternal occupation. 
For each of these risk variables, the rel
ative risk \Vas calculated after controlling 
for simultaneous confounding by all the 
other factors, none of \Vhich was ac
counted for in the study design. 

As table 5 shows, only three variables 
included in the analysis produced a sta
tistically significant effect in the model 
Under test, namely: maternal \vater 
supply, infant's sex, and mother's area of 
residence. The elevation in malformation 
risk associated with male sex \Vas not un
expected, given that previous studies 
have suggested that the male fetus is 

2 32 7.0 l.G-63.5 
!Q 24 
12 56 
4 19 6.3 2.2~24.7 

8 33 
12 52 
4 30 3.0 0.9-12.8 
8 20 

i2 50 

12 41 0.9 0.4- 3.3 
8 19 

2o 60 

22 122 2.8 1.7- 4.8 
34 96 
56 218 

more vulnerable than is the female (25, 
26). As regards mother's area of resi
dence, the present data indicate that 
women living in the rural districts im
mediately adjacent to the City of Mount 
Gambier have the greatest risk of bearing 
a malformed child CRR = 3.4; CI = 1.4-
8.5), compared with Mount Gambier 
urban residents (RR = 1.0), other town· 
ships CRR = 2.2), and other rural districts 
(RR = 1.8), 

A significant elevation in risk of mal
formations in offspring \Vas apparent for 
those \Vernen \Vho consumed Blue Lake or 
bore water (RR = 4.9 and 4.3, respec· 
tively). The fact that these point esti· 
mates clearly exceed those from table 1 
suggests that the multivariate analysis 
has controlled for some other.vise nega
tive confounding effects. The risk of mal
formations in offspring \Vas also appar
ently increased, after controlling for other 
measured risk factors, in those 'vomen 
\Vhose \Yater supply source could not be 
determined. In general, these women 
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TAilLE 4 

Variaticn.3 in malformation risk associated with maternal groundwater consumption. by orga.11 system 
in babieJ born in the Lower South East of South Australia, 1951-1979 

AJT«t<d c...,. 
"""" Controls Tot.alt 

Relative 95% confidence 
ayseern Groundwater Rainwater ruk - interval 
<IC08J• + 

Central + 19 15 34 3.5 1.1-14.6 
nervous 4 5 .J. 
sys tern 23 2o 43 

Oroalimentary + 16 8 24 2.7 0.6-15.6 
system 3 .l 6 

19 11 36 
1Iusculoskelet.aJ + 30 20 50 2.9 1.2- 8.0 

system 7 .!£ ~ 
37 33 70 

htultiple + 10 9 19 2.5 0.6-10.0 
systems 4 ~ 10 

Total j.j 15 29 
•International Classification of Diseases, Eighth Revision. Cat.egorie:1 shown are mutually exe!ll!live, 
t Organ system categories containing too few case-control pairs for meaningful analysis {e.g., genitouri

nary and cardiovascular systems) have been excluded. 

\Vere resirlents of the rural districts on the 
outskirts of Mount Gambier \Vhose exact 
place of residence could not be located. 

DISCUSSION 

The results of this case-control study 
suggest that consumption of local ground
\Vater by Lo,ver South 'East women 
during pregnancy is associated \Vith a sig
nificantly increased risk of malforma
tions in offspring. For \VOmen \Vho con
sumed Blue Lake water (predominantly 
ground\vater, albeit from the lower 
aquifer), or bore water, the crude esti· 
mate of relative risk wa:s 2.8, compared 
\yith the relative risk of 1.0 assigned to 
those drinking only rain\vater. To our 
kno\vledge, no similar analytical findings 
have been reported elsewhere. 

\Vhen the neural tube defects \Vere con
sidered in isolation an even stranger ef
fect with maternal ground,vater con
sumption was demonstrated (RR = 3.5). 
This finding is the reverse of what one 
might expect on the basis of earlier de
scriptive \Vork suggesting a positive cor
relation between high incidence of these 

anomalies and softness {or calcium con· 
centration) of local drinking \vater sup
plies (7, 8, 10). Groundwater supplies in 
the Lower South East, being derived from 
a predominantly limestone aquifer, are 
typically very hard with a high calcium 
and magnesium content (18, 19). Hard
ness levels in the Blue Lake over the past 
five years have averaged 200 mg/liter as 
calcium carbonate (Engineering and 
Water Supply Department, personal com· 
munication, 1983). 

Given that the present association with 
ground\vater is based upon retrospec· 
tively inferred data concerning maternal 
'vater supply in the first trimester, the 
findings should be interpreted with cau
tion. The assumption that the address 
given by a mother at the time of admis
sion to hospital is identical with her place 
of residence during the relevant phase of 
pregnancy may not always be justified. 
Inquiries at the hospitals concerned re
vealed that up to 5 per cent of all births 
registered there in the study period \Vere 
to \Vomen \Vho had resided outside the 
Lower South East during the first 

Results of mullivariatB 
supply and {we other c~ 

Baby's sex 
t1ale 
Female 

?-.father's marital stl 

flfr1.rried 
Single 
Other 

Mother's nat.ionalit) 
Australian 
British 
European 
Other 

Father's emptoymen 
Class 1 
Class 2 
Class 3 
Class 4 

lofother'a area of resi 
1'.H Gambier urbon 
irtt Gambier rur<d: 
Other urban 
Other rur.i.l 

:\!other's water suppl 
Rainwater 
Blue Lake 
Bore 
Other mains 
Not known 

• 02 denotes twice tha I 
model, and is distributer..! I 

trimester. In the pre.s 
bias of this kind \vo1ii 
underestimate the re\ 
erstate it. 

Sampling bias is 
source of systematic e 
considered in the inl 
findings. A small nun 
have transferred to h< 
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erally, the study hosp 
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stetric emergencies.) E 
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trols. Furthermore, 
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TADLE 5 

Results of mu.ltit.·ariate logistic regression analysi.3 of risk of malformation.s in relatWn to maternal water 
supply and /foe otfu!r covariables, for babies born in the Lower South East of South 1tustralia, 1951-1979 

Relative risk 
J3 :t sta.ndard Capproi;im.o.te 

error 95% confidence 
interval) 

Baby's sex O.Dl6 
Male 0,48 = 0,20 1.6 (I.I- 2.4) 
Female· 1.0 

?r1other's marital status '0.950 
?riarricd 1.0 
Single -0.12 = o:s4 0.9 (0.3- 2.6) 
Other 0.15 = 0.68 1.2 (0.3- 4.4) 

Mother's nationality 0.490 
Australian 1.0 
British 0,16 :!: 0.42 1.2 (0.5- 2.7) 
European -0.31 = 0.38 0.7 (0.4- -4.5) 
Other -1.16 = 0.93 0.3 (0.1- 1.9) 

Father's employment 0.530 
Class 1 1.0 
Claso 2 0.13 :!: 0,34 I.! I0.6-2.3) 
Class 3 - 0.23 :!: 0.40 0.8 I0.4-1.7) 
Class 4 0.13 = 0.41 1.1 (0.5-2.6) 

Mother's area of residence 0.046 
11t Gambier urban 1.0 
Mt Gambier rural 1.23 ::!: 0.46 3.4 (1.4- 8.5) 
Other urban 0.79 = 0.51 2.2 (0,8- 5.9) 
Other rural 0.59 ~ 0.48 1.8 (0.7- 4.7) 

Mother's water supply 0.00011 
Rainwater 1.0 
Blue Lake 1.59 :::: 0.45 4.9 (2.1-11.7l 
Bore 1.46 :t 0.59 4.3 11.4-13.8) 
Other mains 0.38 ::!: 0.55 1.5 (0.5- 4.3) 
Not known 1.53 ::!: 0.47 4.6 (1.8-11.61 

• 02 denotes twice the change in the log-likelihood statistic when a particular variable is fitted to the 
model, and is distributed as x2r whore {is the number of degrees of freedom lost in fitting that variable. 

trimester. In the present study, exposure 
bias of this kind would be more likely to 
underestimate the relative risk than ov
erstate it. 

Sampling bias is another potential 
source of systematic error \Vhich must be 
considered in the interpretation of our 
findings. A small number of women may 
have transferred to hospitals outside the 
study area to obtain specialist care. (Gen
erally, the study hospitals are capable of 

·handling all save the most exceptional ob· 
stetric emergencies.) Such transfers could 
reasonably be expected to involve poten
tial cases more often than potential con
trols. Furthermore, some babies with 

malformations may not have been re
ported in the delivery registers. Ho\vever, 
sampling bias, leading to a spurious es
timate of the relative risk, would only 
occur if the exposure profile of the missed 
cases is unrepresentative of that for all 
mothers of malformed infants. In the 
present study, there are no grounds for 
believing that this might be so. 

There is a need also to con5ider mis· 
classification bias, i.e., the erroneous 
placement of malformed infants in the 
control group or vice versa. Infants might 
have been incorrectly classified as con
trols simply because their malformations 
\Vere not detected and/or reported. Thus, 
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if some component of maternal ground~ 
wa ::r exposure is causally associated 
with the risk of producing a malformed 
child, then the effect of such misclassifi
cation would be to underestimate the true 
relative risk. Whereas it is probable that 
some misclassification occurred in respect 
to mild cases of certain anomalies (e.g., 
talipes), and in cases of malformations 
not readily identifiable in the newborn 
period (e.g., congenital heart and renal 
defects), it is most unlikely that this 
would occur for gross (and often fatal) de
fects such as spina bifida and anenceph· 
al us. 

Despite the failure of several of the 
trends in relative risk revealed by the 
present stratification procedures to attain 
statistical significance (at the conven~ 
tional 5 per cent level), given the internal 
consistency of these trends, and their gen
eral agreement with the findings of our 
earlier descriptive study (16), \Ve believe 
that these results provide evidence for a 
real association bet\veen the consumption 
of Lower South East groundwater and 
congenital malformations. 

Assuming that greater quantities of 
\Yater are imbibed during the warmer, 
drier months than during \vinter, then 
the demonstrated seasonal variation in 
relative risk could be regarded as consis
tent with the hypothesis that some factor 
present in groundwater is causally asso
ciated \vith the occurrence of malforma
tions. This as.Sumption is not unreason
able given the summer conditions expe· 
rienced in South Australia. In January 
(the hottest month), the average daily 
maximum temperature iii. Mount Gam
bier is 26 C, although air temperatures 
may often well exceed 30 C for days at a 
time. It has been reported that the 
amount of water ingested by children is 
primarily influenced by air temperature 
(27) but we cannot be certain that this 
relationship holds true for pregnant 
women in the Lower South East. There 
have been no demonstrated seasonal vari-

ations in the levels of various chemical 
agents (including nitrates) in the ground
waters of the Lower South East that 
might explain the observed gradation in 
relative risk across seasons, (l\1unicipal 
ground\vuter supplies in the region are 
monitored at weekly intervals by the gov
ernment water authorities.) 

The suggestion of an elevation in risk 
for a variety of malformation categories 
(table 4) seemingly militates against the 
hypothesis that some factor present in 
ground\vater is causally associated \vith 
these anomalies. One might expect such 
an effect to be more specific. Thus \Ve 

cannot entirely exclude the possibility 
that other unidentified maternal or en
vironmental variables may be correlnted 
\vith \Yater supply. 

Nevertheless, the marked association 
between neural tube defects and ground· 
\vaters \Vith elevated nitrate levels in 
Mount Gambier is consistent \Vith the 
demonstrated correlations betv.•een per 
capita consumption of nitrate~cured foods 
and the incidence of these defects in the 
United Kingdom (21). It is noteworthy 
also, that the N-nitroso compounds par
ticularly produce malformations of the 
central nervous and musculoskcletal sys
tems in experimental animals (28-30). 
Furthermore, the conversion of nit•»ates 
to nitrosarnines or nitrosamides in hu
mans, \vith subsequent transplacental 
transfer, is certainly biologically plau· 
sible (31-35). 

The gradient in risk of malformations 
yielded on reanalysis of our data by esti
mated \Yater nitrate concentrations, and 
ignoring \vater source, further supports 
the contention that dissolved nitrate may 
be the causal agent in this association. 
Compared \vi th \Yater in the range of less 
than 5 ppm of nitrate (relative risk set at 
1.0), nitrate concentrations of 5-15 ppm 
\v.ere associated with a near trebling of 
risk, \Vhereas those of more than 15 ppm 
resulted in a fourfold increase in risk. 
These three quantitative groupings of ni-
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trate exposure corrt;;pond broadly \Vith 
the qualitative water supply categories of 
rainwater, Blue Lake water, and bore 
water, respectively. 

This finding naturally raises the ques
tion of whether there are other unidenti
fied agents present in the local ground
\vatcr, that are correlated with nitrate, 
and which are responsible for its apparent 
relationship with malformations. At this 
stage, \Ve cannot ans\ver this question 
conclusively. 

Previous ground,vater studies have 
suggested that the most consistent and 
significant indicator of manmade pollu
tion in the region (whether it be from 
municipal, agricultural or industrial 
sources) is the nitrate ion (18, 19). Since 
our earlier report (16), the governn1ent 
water authority has mounted special 
\vater quality investigations in the area, 
in attempts to determine if there are any 
correlates ofv..·ater nitrates that might ex~ 
plain our results (Engineering and \Yater 
Supply Department, personal communi
cation, 1983). Attention was focused pri
marily on the organic halides, particu" 
Iarly the trihalomethanes and bromi
natedlchlorinated phenolic compounds, 
since many of these substances are kno\vn 
to have mutagenic or fetotoxic effects in 
experimental species (36, 37). Although 
these studies have not been completed, 
there is as yet no evidence that any of the 
compounds investigated are significantly 
correlated with nitrate. 

Some epidemiologic studies have raised 
the possibility of a causal link between 
organic halides in treated drinking_\vater 
and human cancer (36, 38) but \Ve are not 
a\vare of any similar reports in relation 
to congenital malformations. Our finding 
that the relative risk was elevated in each 
of the three calendar decades studied sug
gests that chlorination by-products are 
not involved: the Blue Lake has been 
chlorinated only since 1967, and other 
groundwater supplies in the region are 
not disinfected. This does not entirely 

rule out a possible connection bet\veen or
ganic halides and the incidence of malfor
mations in the Lov;er South East. Chlo
ride, fluoride and bromide all occur nat~ 
urnlly in groundwaters of the region. (in 
the Blue Lake, the concentrations of 
these ions average ubout 92, 0.3 and 0.2 
mg/liter, respectively.) f-lo\vever, in con
trast \Vith most other South Australian 
drinking \Vater supplies {\vhich arc of sur
face origin}, the ground\vnters of the 
Lower South East are lo\v in the organic 
precursors (humic and fulvic acids) re
quired for trihalomethane formation. 

Since bromine is chemically more reac
tive than chlorine, brominatcd organics 
tend to be the predominant halogenated 
species formed in the Lower South East 
ground\vaters. Bromoform levels in the 
Blue Lake have averaged 23 µg/liter over 
the past five years, \Vith a maximum re
corded concentration of 42 µg/liter (En· 
gineering and Water Supply Department, 
personal con1munication, 1983}. For co1n
parison, bromoform levels in \Vater sup· 
plied to Adelaide, the capital city of South 
Australia, have averaged 19 µg/liter in 
the same period. Bromoform levels of up 
to 289 µg/liter have been recorded _in sur· 
face \Yater supplies to northern to\vns 
used as control areas for I\1ount Gambier 
in our earlier.descriptive study (16). Total 
trihalomethane levels in drinking \Yater 
are also considerably higher in other 
parts of South Australia than in the 
Lo\ver South East. 

It is possible that biologically more ac
tive but as yet undetected brominated 
compounds arc distributed in the ground
\Vaters of the Lo\ver South East in a pat
tern consistent \Vi th the present case·con
trol findings. Although traces of bromi
nated phenols have occasionally been 
detected in the waters of the Blue Lake, 
these substances are not habitually 
present. It is thought that these isolated 
instances are the result of aerial contam" 
ination from timber preservation plants 
nearby (Engineering and Water Supply 
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Department, personal communication, 
1983). Clearly, this is one area of inves· 
tigation that merits detailed research, 

The results of our multivariate analysis 
may cast doubt on the groundwater and 
nitrate hypotheses. Although the contri· 
bution of water supply to risk of malfor
mations was apparently greater than that 
of mother's· residence (table 5), both 
seemed to have a significant effect This 
suggests that either: 1) some unidentified 
spatial variable is a determinant of mal
formation risk, independent of \vater 
supply; or 2) there is an u::iknown third 
factor associated \Vith both residence and 
water supply which is responsible for the 
observed association of each of these risk 
variables \Vith malformations. 

It is difficult to evaluate these t\vo sug· 
gestions in retrospect, given our small 
sample and the limited nature of the data 
relating to individuals available to us. 
The long time period covered by the study 
precluded attempts to trace individual 
\Vernen to obtain reliable and comprehen· 
sive antenatal histories. Clearly, indie 
vidual data on maternal occupation, diet, 
and other environmental exposures 
would be valuable. In this context, details 
of paternal occupational exposures \Vould 
also be of interest. Such data \Vere not 
routinely recorded in patient records 
during the period studied, since the hos· 
pitals concerned are general community 

·hospitals with limited resources. 
Despite these deficiencies in our data, 

the results of the multivariate analysis 
and our kno\vledge of the local environ· 
ment lead us to suggest several factors 
which might be considered as alterna~ 
tives to the groundwater (and nitrate) hy
potheses. 

First, since the early 1900s the Lower 
South East has been extensively planted 
with softwood timber (principally Pinus 
radiata). There are now approximately 
100,000 hectares of forest in the region, 
Concomitant \Vith this afforestation there 
has gra~-n a significant timber processing 

and paper manufacturing industry. 
About 6000 people are employed in these 
industries vvhich comprise 11 so.\vmills, 
four pressure treatment plants (for 
timber preservation), t\vo chipboard 
plants and two paper mills (lSL A wide 
range of chemical agents or processes 
known to be mutagenic, or to adversely 
affect reproductive outcom:;s in experi
mental animals, are used in these indus
tries (41), These include: phenols, cresols 
and xylenols found in creosote (a highly 
complex mixture of organic chemicals 
used in the preservation of timber); the 
multisalt timber preservative, copper
chromc-arsenic; and urea formaldehyde, 
\vhich is used in the manufacture of chit:i
board, Since we know little of individual 
parents' occupational exposures to such 
agents in the periconceptional period ·.ve 
cannot determine their effects (if any) on 
the results of this study, 

It is possible that the presence of these 
industries is in some \Vay related to the 
effect of mother's residence on risk of mal
formations, as revealed by the inultivar
iate analysis. Certainly, residents' com
plaints of objectionable odors emanating 
from the timber treatment plants in 
Mount Gambier are not uncommon under 
particular meteorologic conditions. As 
mentioned earlier, aerial contamination 
from these \vorks is believed to be respon
sible for the periodic detection of bromi
nated phenols in nearby Blue Lake, How
ever, if this \vere so, then one might ex
pect the risk of malformations to be 
greatest in the urban areas of the Lower 
South East which are closest to the 
sources of contamination (e.g., r..1ount 
Gambier City). This suggestion is not 
borne out by the results of the multi var· 
iate analysis (table 5). Yet \Vithout pre
cise information on the siting of indi
vidual case or control homes in relation 
to these industries, and in the absence of 
detailed meteorologic data at the local 
level, we cannot reach any firm conclu
sions about the effects of this variable, 
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This may be one factor in the local envi
ronment which deserves further study. 

Agricultural pesticides might also be 
responsible for the observed association of 
residence and/or water supply with mal
formations. While this variable might ex
plain the greater risk of malformations 
for mothers resident in the rural areas on 
the outskirts of Mount Gambier, and for 
bore water con~umers (table 5), it is un· 
likely to be an explanation for the eleva
tion in risk experienced by Blue Lake con· 
surners since this \vater supply is rela· 
tively isolated from significant sources of 
pesticide contamination. 

Other factors which could be correlated 
with residence or water supply, or both, 
and be relevant in the present context in· 
elude maternal infections (e.g., with 
To:xoplasmagondii) and inbreeding. How
ever, neither of these possibilities seems 
credible given the types of anomalies we 
studied, the strength and consistency of 
the demonstrated associations, and the 
variations in relative risk with season 
and \Vater nitrate levels. 

In summary, given that other uniden
tified teratogenic factors could be corre
lated with water supply-either within 
or outside the water source-it would be 
premature to interpret our case-control 
findings exclusively in terms of \Vater ni
trate exposure. Nevertheless, we believe 
that the internal cohesion of our findings, 
and their consistency \Yith our earlier 
study and experimental evidence, lend 
\veight to the possibility of a real associ
ation between ground,vater nitrate con
sumption and malformations. 

Although two other investigations have 
examined the relationship bet\veen con
sumption of high-nitrate well '-.Vater and 
fetal or infant mortality (39, 40), neither 
of these studies has specifically addressed 
the possible relationship \Vith congenital 
malformations. 

Since high levels of nitrate in ground
water have been reported in many parts 
of the world, including the United 

"H.hJ 

Kingdom, Israel and tho United States, 
\Ve suggest that the relationship reported 
here should be investigated in popula
tions else\vhere. 
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1llortality and prevalence rates indicated a region of Colorcdo 1vhere the 

hypertension risk 1vas greater. Study of municipal tl'ater supplies sug

gested an association 1vith !!:!!_rate concentrations, particularly organic 

nitrates. The possibility of a causative relationship is examined 

and the need for further investigation of these 

phenomena emphasized. 

HYPERTENSION AND DRINKING WATER CONSTITUENTS 

IN COLORADO 

rfillinm E. 1Uorton, 1U.D., Dr.P.Tl. 

IN 1960 Schroeder showed an apparent 
in\·erse correlation between the hard

ness of drinking water and the hyper
tensive heart disease death rate by state 
in the United Stn.tes in 1949-51.1.2 A 
subsequent report in 1966 described a 
similar relationship between water hard. 
ness in the same 1950-51 water data 
and the hypertensive heart disease death 
rate by state in U.S. whites in 1960.3 ln 
Oklahoma, Lindeman and Assenzo were 
unable to confirm Schroeder's observa· 
tion in a study of 1949-53 water anal· 
ysis data and 1950-59 hypertensive 
heart disease mortality by county.4 In 
rebuttn.l. Schroeder stated that the pro· 
posed hypertension-hard-water inverse 
relationship was "not evident in smaller 
geographic areas with lesser popula
tions."3 

In England, Morris and co-workers 
confirmed Schroeder's correlation be· 
tween water hardness and ischernic heart 
disease mortality in the 45-64 age 
group but showed that the association 
between water hardness and hyperten· 
sion mortality was not significant.ll In 
Sweden, BiOrck and co-workers also 
showed no significant correlation be
tween water hardness and hypertension 
mortality.6 In Russia, I\1oscow with hard 
water and Leningrad with soft water 
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W('fe reportt•d to hnYP idcntic~d hyper· 
ten='ion incidence rat('s. 7 

Statewit1e studies of hypertt>nsion mor· 
tality and prc\'alrnce in Colorarlo have 
suggested the emcq!enc{' in about 1960, 
of an area. of relatively higher hyper
tension 'rU;k in comparison to the rest 
oI the state.8•9 These hypert{'nsion data 
are summarized in Table l which shows 
that the distribution of hypertension is 
nonuniform in Colorado. In the top haU 
of Table l, altitude did not nfiect hyper· 
tension mortality in 1930 or 1960, but 
it seemed to be inversely related to 
hypertension prevalence .in Selective 
Service r{',!!fatrnnts, ln the bottom half 
of the table, when the counties were re
grouped by river hasin. the Republican 
River group was the only one to show 
persistence of its 1950 hypertension mor· 
tality r1te into 1960, matched by a di,::. 
tinctly higher hypertension prevalence 
rate among Selecti\'e Service ref!istrants 
at about the same time. Together, the 
lowest ultitude stratum and the Repub. 
Hean River basin rcpicsent a band of 
counties alon~ Colorado's eastern edge. 
This region did not have a shortage of 
physicians or hospital beds nor was 
there evidence of major socioeconomic 
deprivation.10 

In 1961, Gregg and co.workers with 
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Table 1-llypertension ntortality nnd prevnlcuce rate~ in Colorado 

Elevation (ft) 

Hyperten>-ion o.nd hypertensive 
heart dL"iease, 4-t.0-1·17. 

Age·n<ljuste<l 3-yr mran annu.il 
mortality rates per 100.000. 

1949-51 1959-61 

Hypertension JiugnoH:d 
in Sclertin• Service 
re~i"itrnnts born in 

1939, 19-\0, nn<l 19-H, 
examinrd during 1957--64, 

Pre\·alenre rates 
per 1,000. 

A. Colorado counties grouped by mean population elevation, 

8.000-10,152 70 2-! 4,3 
7 ,000-- 7 .999 60 24 .1.6 
6,000- 6,999 45 ~~ 5.7 
5,000-- 5,999 57 2-1 7-5 
4,000- 4,999 42 2.~ 11.3 
3,489- 3,999 72 66 21.9 

Total 

B. Colon:ido counties grouped by river basin. 

Platte R. 57 2-! 
Republican R. SR 57 
Arkans..'ls R. 4.1 '.Yi 
Rio Grande R. 73 31 
San J nan R. 69 18 
Colorado R. 47 25 

Total 54 25 

For eoUlltY gronriogo ~nd mcthodolo~le1 1ee Arch. Environ, Health 20:G90, 19i0. 

S.2 

B.5 
16.0 
n .. 1 
4A 
7.8 
5.8 

8.2 

the U. S. Geological Survey puhli,,.hed 
a statistical report describing the pub
lic water supplies of Colorado in 
1959-6.0.11 Although Schroeder's pro· 
posed inverse relationship between hard 
water and hypertension had never been 
corroborated by other investigators, the 
availabilitv of a recent statewide water 
sur\'ey an'd Colorado's broad range of 
water hardness made this an appropriate 
placl." to begin the search for e1n ex
planation f~r Colorado's 1960 geo
graphic pattern of hypertension distri
bution. 

WPrc compiled from all known puhlira
tion~ and sourres of infonnation per. 
tainin~ lo municipal water supplies in 

the state. Using these data, a file for 
f'ach community was started. Th{' file 
was aup;m<'nted h~· data collected from 
a personal vh:it durin_g which one or 
ntore city official~ were int('rVif'wcd, 
their recorlls rt'Yicwrd, and thr water 
.::ystl'1n was Yisitcd. To supplf.'rncnt avail. 
ahlc information on chrmic::il quality of 
water. 175 water samples were colle~ted 
an(l analyzed. and field mcasurrments of 
conductiYity and temperature were made 
at nearly every community. Son1e com· 
munities where the water ~upply was 

subject to substantial seasonal \•ariation 
in quality were revisted expressly for 
the purpose of obtaining additional water 
sanipks. " 11 

Methods 

The methods of watrr data collection 
are described by Gregg, Pt al.. as fol· 
lows: "All communities in Colorado 
having a population of 100 or more were 
considered in the investigation, and data 
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Since Grr_g:g and co-workers had 
omitted the Denver water system from 
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their study. mean water constituent 
values for Denver were averaged fron1 
the 1960 monthly Den\'cr water analyses 
on file in the Colorudo Department of 
Public Health (courtesy of \V, N. Gahr). 
For aU other Colorado counties, populn
tion·weighted mean wntcr constituent 
values were computed. \\'hen the 
counties were combined into the alti· 
tucle and river basin c1assification svs· 
terns used for the n1ortnlitv and m~r
bidity data analyses, population·1\·tightcrl 
me.:in values ,1·ere computed for each 
clussification category and for the state 
as a whole. 

Results 

Table 2 presents the twu geographic 
distributions of the population served 
and of selected water constitueut con· 
centrations. It is apparent that n1unic· 
ipal drinking '"ater in Colorado tends 
to be softer at higher altitudes and 

HYPERTENSION AND WATER CONSTITUENTS 

harder at lower altiti1d1~:- aud that the 
Arkunsos Hiver lia::in h:ts tht' hankst 
water in the state. In coinpnrison to the 
hypertension pattern in Table 1, the 
water h:irdncs5 pattern in Table 2 ac· 
tually exhibits a positive correlation 
ratht>r than Schroeder's postulated in· 
Yersc relationship. On water hnrdncs.'\, 
thr. corrclat-i0n coefficient (r) is +0.65 
for the 106fl hypcrtcn:-inn mortality and 
..;....Q,86 fnr the hy11crtcnsion prC\'alcnt:e 
rates. In \''.e\1· of the puhlishcd expC'ri· 
encc of othrr:;. tlH"'>f' correlation rot'ffi· 
cicn!s arc n<it rc~nrdP1l U.'\ .~i~nificant. 
:\\_.ither did the :;oili111ll nor chlorirle 
concentration p.ittcrns in 1';:1hk 2 malch 
or reciprocate "·ith the 19(10 hypertf'11-
sion patlcr.;1 ill Tc1\Jk 1. 

Thl' water con~titucnl \1·hose <listrib11· 
tion showed the ~rca~c:;t sin1i1arity to 
tlie hy-pertcn:<ion pntlcrn was nitrate. ln 
rerrrc!'.Sions on mean nitrate conccntra
ti~~s. correlation coefficients are + 0.12 
for 1950 hypertension n1ortality, + 0.00 

Tuble :?-Colorado municipal water supply consliluenls in 1959-1960. Population
weighted mean values in parts per million, 

Popubtion served 

% of Total 
Elevation (ft) Number census hardness Nn N03 Cl 

A. Colorado counties grouped by menn population elevation. 
8,000-10.152 11,475 56 19 3.0 0.1 0,3 
7,000-- 7,999 41.502 57 95 12.2 0.0 1.2 
6,00().... 6,999 143,650 63 94 9.8 0.4 7.3 
5,000- 5,999 1.010.880 95 100 33.3 1.9 22.8 
4,000- ~ .999 211,652 67 325 38.5 4.1 12.9 
3,489- 3,999 3~745 59 591 91.2 10.2 26.0 

Total l,453,9M 83 158 32.3 2.2 19.J 

B. Colorado counties grouped by river basin. 
Platte R, 1,040.372 93 144 33.'.! 3,0 23.4 
Republican R. 13,325 49 167 1TA 1.1.7 12A 
Arkansas R, 278,795 71 257 3.2.8 1.9 10.8 
Rio Gr:inde R. 14,192 37 61 '.:!3.0 1.0 1.1 
San Juan R. 22,910 59 173 7.4 0,6 5,0 
Colorado R. 8!,310 61 86 5.1 0.4 2.9 

Total 1,453,CJO<l 83 158 32.3 2.2 19.l 

Fl~u;n bos~d on data pro~idcd by D, 0, Grog~, cl al. Public Wa1u Supp\ie1 o! Colorado, 19~9--lg60, Color~do 
St.Ill" 1Jnh·tni11 Prl!U. Fon Co!Uu1, 1961, 
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for 1960 hypertension mortality, and 
+ 0.89 for hypertension prevalence. ln 
general, nitrate concentrations are low in 
surface waters but may rise above the 
recommended \imit of 44 pp1n in cer· 
tain ground waters. A high nitrate level 
is usually regarded as indicative of 
pollution because it represents the final 
stage in the oxidation of organic nitro· 
gen compounds from hu1nan and ani1nal 
wastes, from plant wa!'>tcs, and from ferti
lizer residues. 12 The usual tf'~t for nitrate 
concentrntion in water in 1959-60 111a:; 
the phenoldisulfonic acid metho<L a 
colorimetric procedure sensiti\·e to ni· 
\rate level<; as low as 0.1 vrm at that 
time but rendered less sensitive hv 
chloride levels above 10 ppm.13 Becans~ 
of interfering chloride levels in much 
of eastern Colorado, probably actual 
nitrate levels were even higher than in
dicated here. Eighteen communities '\'ere 
represented by nitrate levels over 22 
ppm, three communities by levels over 
44 ppm: Brighton 59, Gilcre..c;t 75, and 
Nunn 126. 

Nitrates in soil and ground water oc· 
cur as a wide spectrum of organic and 
inorganic compounds which varies in 
composition in different places and at 
different times.14•1 r; Toxicity of organic 
nitrates is similar to that of nitrites. 
High nitrate levels in drinking water are 
well established as a cause of methemo-
globinemia in infants.16.11' An associa
tion hetween high nitrate in take nnd 
endemic goiter occurrence has been sug
gested. but not proved.18 •19 Both infant 
methemoglobinemia and endemic goiter 
are believed to be much commoner in 
eastern Colorado than elsewhere in the 
state, although systematic morbidity data 
are unavailable. 

Less well-known are the chronic 
cardio,·ascular toxic effects which ha\'e 
been reported among workers exposed to 
organic nitrates in the explosives in
dustnr.20-28 These toxic efiects include: 
elevated diastolic blood pressure, lowered 
pulse pressure, and increased risk of an-
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gina pcctoris and/or surlilt'll tkath rno~t 
npt to n1an!ff'st on nitrate withdrawal, 
typically Suntlay night a11d Il'lond:.iy 
rnorning. ln Pcnnsyh·nnia, 1nalc explo· 
sives workers a~cd 20~.5 i )'l'ars have 
been reported to have a C'oronnry artery 
disease n1ortality rate about 15 timrs 
greater than that of the gPncral male 
population in thnt age group.:! 11 

Ileen.use of the association of hyper· 
tl'n.<:inn nnd sudden "coronary" tlC':tths 
in explosives workers. the i~dJl'mic hC'urt 
disease n1ort:ility ralC's in Colornrlo 
would he of great intf'rr.·st in our pursuit 
of an npp:1rcnt recent relationship he· 
twcf'n hyprrtt:>nsion mvl nitr:i.1r ]t~,·el::; 

in the state. 1'hr thit;i in Ta\1lt• :~ sh\l,\' 
that Colorndo 's i:-;chcrnic hl'nrt di.<;cnse 
mortality bears no relation to the hyper· 
ten:-'ion pattern which has emerged be
tween 1950 and 1960 (Tahlc l). Per· 
haps a lower exposure to orgnnic ni
trates via water ingestion than via oc· 
cuputional puhnon::iry and percutaneous 
absorption would account for a possible 
differential manifestntion of nitr::i.tc tox· 
icity as of 1960. Neither docs the 1960 
ischemic heart disease mortalitv rate 
have any direct or reciprocal reladonship 
to the pattern of water hardness seen 
in Table 2. On the mr::in water hard
ness values. correlation coeffidrnts with 
the 1960 ischemic heart disease death 
rate are -0.50 for the altitude classifi
cation, + 0.56 for the river basin classi· 
ficntion, and -0.12 overall. This varia· 
tion is ample evidence of the variability 
of the relationship. In this matter our 
data agree with negative reports from 
Oklahoma.4 Sweden,6 and Ireland,:!O al
though 1 did not separate from the total 
the sudden coronary deaths which n1ight 
Le the onl~· con1ponent of coronary 
artery disense mort3.lity to be affected 
according to reports from Ottawa,30 and 
Woshington State. 31 • 

Table 3 shows further that the 1960 
region of persistent hypert~nsion mortal
ity risk has not increased the overall 
ri.sk of death due to cerebrovascular ac· 
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cidcnls. In fact, the modest decline in 
CNS va:-culur disease mortality between 
1950 :.;.nd 1960 in eastern Colorado (low· 
est altitude stratum and Ilepuhlican 
River ha.sin) probably accounts for so1ne 
of the persistence of hypertension mor
talitr in that region, since it is a "com
pC'titive" prinlD.ry cause of death. When 
the 1960 hypertension mortality rates 
are adjusted for regional changes in the 
C'.\'S vascular disease death rates, cor· 
r1?!ation with nitrate levels drops from 
-1-0.90 to + 0.73. On this basis we n1ight 

discard the proposal of an cnicrµ;ellt re
gion of higher hypertension risk in 1960 
if it were not for the independent hyper
tension prevalence data whose correla
tion with nitrate remains unaficcted bv 
the CNS vasculnr mo·rtality variahle. O~ 
water hardness, the over-all r values were 
-0.22 for 1960 CNS vascular disease 
mortality and - 0.51 for 1960 death 
rates for general arteriosclerosis and 

HYPERTENSION ANO WATER CONSTITUENTS 

pcripher.:il va.~cular disease. These are 
not regunll'd as significant. 

Discussion 

The lin1itations of the mortality anJ 
morbidity data have hC'cn discus.5ed else· 
where,0 but we need to consider the 
shortcomings of the water analysis <lata 
which this paper and n1any others have 
used. First, in <lifTcrrnt regions of the 
~tate. from S per cent tu 63. per cent of, 
the lncni populntion>; obt;tincd drinking 
\1·c1lt·r frn111 indiYidn:tl :-;ources not rt>pre
senkd hl'n'. Second, wntl'r sn1nplcs \\·ere 
11-ot obtained hy n random snn1pling 
method geographically, and the trniporal 
representations can be assumed to be 
inadequate (this study docs not di£Ier 
from any of the others published). Third, 
we have no knowledge of the actual 
amount of sodium consumed in water 
because of the widespread use of house· 

Table 3-Chronic cnrdiovnscular disease nlortn.lity in Colorado. Age-adjusted 3.,·r mean 
annual rules per 100,00:J * 

lschemic Vascular lrsions Genl. arteriosl'l. nnd 
lwnrt disease of the C:.N.S. rPriph. ,·us('. disra~f' 

420 :)30----33-l ·150--156 

Elevation (ft) 19~9----51 1959----61 19-1-9-51 19;)9-(jl 19·19.,.Sl 1959----61 

A. Colorado counties grouped by mean population elevation. 
8,000----10,152 174 262 97 106 2--1 35 
7,000---- i,999 191 20-~ 97 96 25 .1.3 
6,000---- 6,999 189 232 88 97 3.1 o-

5,000---- 5,999 226 2.'31 92 89 2.t 27 
4,000- 4,999 187 22--1 82 88 21 19 
3,489- 3.999 188 207 89 71 17 21 

Total 209 228 90 87 21 25 

B. Colorado cottnties grouped by river basin, 
Platte R. 222 233 92 88 25 26 
Republican R. m 203 80 68 27 12 
Arkansas R. 190 229 83 82 22 21 
Rio Grande R. 167 183 9,-i. 99 '9 30 
San Juan R. m 203 97 103 25 3.3 
Colorado R. 192 216 91 95 27 29 

Total 209 288 90 87 24 o-.o 

•For 1n<1hod ice Arch. Env!inn. Hr~lth 9:~1. 1%4. 
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hold cation-exchange (Na+ £or Ca++ 
and Mg+ +) water softeners, particu
larly in the regions where the water is 
hardest. Sodium consun1pti~n from this 
source must be significant in many areas, 
and household surveys would be needed 
to ·obtain cross-sectional and follow-up 
data. Increasing use 0£ cation-exchange 
water softeners might explain the lack 
of C.ecline in hypertension mortality be. 
tween 1950 and 1960 in Colorndo's hard 
water r<>gions. hut it would not explain 
Schroeder's obsen·ation of an apparPnt 
inverse relationship between water hard
ness and hypertension mortality. 

With the forPp:oing reservations in 
n1ind. l regard this proposed assoda· 
tion between nitrate concentration in 
11·ater and a hypertension mortality and 
preni.lence pattern which seemed to ha 1·e 
emerged in 1960 as a promising basis 
for further investigation. The correla
tion coefficicnl<; cited here should not be 
regarded too highly until other investi
gations confirm or refute them. How· 
e\"er, two fnctors add weight to this ap
parent relationship: (a) the observations 
in Europe, Japan, and the United States 
that explosives workers exposed to or· 
ganic nitrates tend to develop diastolic 
hypertension, and (b) the continued in
crrase in utilization of intensive agricul
tural production method!;, particularly 
frrtilizers and irrigation.u Rural and 
.<=uhurban water sources would seem to 
he at particular risk of increasing ni
trate levels in the future, 111ere is cur
rrntly no economical method for remov. 
ing nitrate from 
may constitute 
prohlem. 

drinking water.32 This 
a major ecological 

The cardiovascular manifestations of 
orgnnic nitrates in explosives workers 
are not widely known among clinicians, 
whose awareness is usually limited to the 
hypotensive effects of the nitrites and 
orµ:anic nitrates used for relief of angina 
pectoris. Von Oettingen hai suggested 
that the diastolic hypertension may rep
rest>nt a vasomotor adaptation to the 
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hypotensive e!1cct of the org:inic nitr:.1tf's 
which act directly on peripheral vuscnlur 
sinooth mu.scle. 36 These chronic toxic cf· 
fects might have a bearing on the 
failure of establishment of the effi
cacy of the long-acting coronary vaso· 
dilator drug:::, s3-35 and they actually 
raise the possibility that therapy with 
long-acting organic nitrates might hasten 
the progress of coronary artery disease 
rather than alleviate it. Clearly, this 
pos::ihility n111st he invesLiµ-.'ltcd. i\1ost 
investig:.1tors of occupational exposures 
to organic nitrates have mentioned the 
wide individu.11 1-.:1riation,:; in SllSCC'pli

bility anrl in aliility lo {lr\'Plop !olrranrE' 
to contin1wd cxposurc, and they have 
cautioned about the need for rarcful 
study design to insure reliable interpre· 
tations. 

Summary 

1\lortality and prevalence rates indi
cated that in about 1960 there exi."itcd 
on Colorado's rnstern plains a rural re· 
gion in which the hypertension risk was 
significantly higher than in the rest of 
Colorado, urban or rural. This could 
not be ascribed to known variations in 
socioeconomic £actors or availability of 
physicians, and the patteTn had not 
existed in 1950. A 1960 statewide study 
of municipal water supplies showed that 
the hypcrten.<=ion pattern could not be 
explained by water hardness, but might 
be nssociated with nitro.te concentration. 
Since the organic nitrates ha\·e been as· 
sociated with incr('US('d risk of dia.~tolic 
hypC'rt('nsion in t>xplosives workers, there 
is reason to su~pect a co.us.alive relation
ship between high nitr.ate levels in water 
and Colorado's emergent hypertension 
pattern. With continuing utilization of 
more and more intc~sive agricultural 
methods. particularly the use of water 
and nitrogenous fertilizers. nitrate con
centrations in ground water can be ex· 
pected to rise in n1any rep;ions. \\' e need 
to know if incrPased hypcrtens.ion risk 
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"HYPERTENSION AND WATER CONSTITUENTS 

is one of the ecological consequences of 
modern intensive agricultural proce· 
dures. 
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NITRATES IN MUNICIPAL WATER SUPPLY 

CAUSE METHEMOGLOBINEMIA IN INFANT 

Joseph Vigil, B.S., Shern1an "'arburton, Il.S., i\l.P.H., 

William S. Hayne~. '.'tl.D., !\l.P.H., and Ldnnd R. l(ai~cr, l\1..-\., ~t.P.l-1. 

A. -!-WEEK-OLD l.\"F,\.\"T was stricken with 
methemoglobinemin. in the city of n, Colo., 
on December 3, 1DG2, and the Tri-County 
District Health Department ''as notified. It 
was p;rovisiona.lly assumed tha.t the infant 
ho.d developed the diseo.se from ingesting 
wo.ter with a. relatively high nitr::i..te content. 
Serious and occasionally fato.l poisonings of 
info.nts attributed to ingestion of n·e11 water 
containing nitrates above the Public Health 
Service recommended stundurd of 4:5 mg. of 
nitrnte per liter of water hnve been reported 
(1). Howe,·er, few·, if ll-ny, documented re· 
ports of such occurrences incrin1inate u U.S. 
municipal wn.ter supply, even though mnny 
such supplies hnve exceeded the recommended 
sto.ndnrcl. 

Ln.borntory findings confirmed the pro\.·i
sionnl diagnosis of methemoglobinemin. The 
nitrute content of the wnter ingested by the ll1-
fant wns shown to exceed the Public Hen1th 
Service rccomn1enc1ed stnnclnrd of 45 n1g. per 
liter, n.nd epidetniologic investi~tion inU.icnted 
thnt the n1unicipal \YU.ter "·as the source of the 
infant's illness. 

Water Supply 

The city of n is located in the South Platte 
Rb·er Drtdnagc Basin. Trnditionnlly n. rural 
nren, with n. population of 7~!i00, it is part of n 
rnpidly expan<ling 1nctropolitan nrca. }~or 75 
yenrs the city hns llcpctulctl on the nl1uYiun1 of 
the South 11 l:itte RiYcr tLquifer for its \\'titer 
supply. This productive nquifcr hns '"~lls 
which yield frOJn 500 to 1,000 gallons of m1te1· 
per n1inute. The stath; \\'1ttcr tnble is froni ::!O 
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to 25 feet Lelon· the g1;ounc1 surface. Ten sh:tl· 
low wells from 40 to GO feet deep vrere clrilletl 
into this a.qui:fer, and the ,,·e11 casings nre solid 
to a depth ranging from 1~ to 43 feet. Belo-w 
the solid casings, perforated casings extend to 
depths of 60 feet. 

Each well is pumped indiYi<luolly, and the 
water flo-ws directly fron1 the "·ells into the dis
tribution syste1n. ..:\.fter the demand through
out the distribution systen1 hns been sn tisfiecl, 
additional "~a.ter is stored in concrete storage 
reserYoirs and elevated steel stornge tanks 
located throughout the city. The "\\"'ater is not 
pretreated, but ea.ch well is supplied \>ith chlo
rination facilities nnd generally n resicln:tl of 0.1 
ppn1 of free chlorine is n1nintnined throughout 
the systern. .;\t times nncl in certnin sections 
of the city, however, there is insufficient contact 
time before the "·ater is used by the consu1ners. 
..:\11 bncteriologicnl samples ha.Ye been negntiYe 
for colifor111 orgnnisms. IIow·eyer, the "·titer is 
highly mineralized and is contn.roinuted with 
synthetic detergents. There is n.lso the pos
sibility of organic pollution. 

Sources of Pollution 

The "·ells, storago reserYoirs, and distribution 
system are fairly \Yell constructed anLl protected 
front surface co11ta1nination. 

The authors are members of the Tri-Country District 
Health Departn1ent, Aurora, Colo. Air. Vigil is a 
supervisor anti 11/r. 1T'arl1urton is director, cni·iron· 
nle11tal !tea/th division. Dr. !Jaynes is the mcdical 
director. Afr. Kaiser is director of corrinlunity health 
education. 
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Tho city hns ma.intainl'd a good SO\Y::P.gO col
lection system ior sc\·ernl years. .1:\.n e3:ce1lc.nt 
coinplete-trentment sewn.go plant w-ns com
pletely modernized in 1V58. Not all re.'!idential 
units, however, are connected tot.he municipnl 
so\Ynge system. Thero are still 121 lndividun.l 
residents nsini cesspools, septic tunks -n·ith 
le::i.cliing \Yells1 ond tile leaching- fields. These 
a.re located in the older section of to\rn ncn.r the 
residence of the infant ''"ho contracted methe
moglobinemia. 

The city of B is situ:ited so that it receives 
the pollution load fron1 a. metropolitan area. 
of o.pproximatcly 1 million people. This pollu
tion is in the form of se\vn.ge and industrial 
wastes, .... -hich receive little pretreatment and ure 
discharged into the Platte River. The wn.ter 
from the river is diverted into numerous cann.ls 
n.nd irrigation ditches and is used for agricul
tuml irrigation. .A... uu1nber of the ditches flow 
directly through the city and a.re so grossly pol
luted thn.t. their stench creates a. nuisance. 

The aquifer from which the city of B derives 
its water supply is highly permeable n.n9. easily 
conta.minated from surface pollution. It has 
suffered se-vere dn.mnge from various contn.mi
na.ting substances. These substances generally 
originate from both sen-age and industrial 
\vastes. Sources of wastes include individuaJ 
sewage-disposal systems; chemicals from chem
jcal industrial plants, oil refineries, and agri
cultural processes; nnd stoch-yards o.nd feedlots. 
~ynthetic detergents1 nitrates, chlorides, chlo-
rn.tes, and sometimes chemicu.ls resembling com
mon herbicides have been identified. The ni
trates in this aquifer could, therefore, originate 
from several sources: the river 'W'hich is highly 
polluted with biological waste material and is 
used for extensive agricultural irrigation; nitro
gen, uren, and other biologic.'11 "\vaste products 
used in commercial fertilizers; p.nd individual 
cesspools. .;\.11 of these nre potential sources of 
nitrates and 111[1.Y be contributing fa.ctors· in. the 
cont:unination of the aquifer. 

Because of the vulnerability of the ru}uifer :ind 
its potentio.l hazard to public healt.h, tlie Tri
County District Health Deportment ho.d been 
concerned !or some "tim<s. In 1958 the depart
ment devC'lopcd o.n rtCCele.rµ.tcd sampling and 
testing prt;;..,rram to detcrmin.e (a) thO extent of 
the n.quifcr da~age, (b) the Jnn.in .sources of 
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polh1t.ion, and (c) to \rhat extent. this shallow 
n.quifcr could be used as n. source of domestic 
water supply. Tho results indicated that sc<ore 
da.m::i.ge was occurring in tho aquifer and tli.at 
moro intensified efforts were ncccssnry. 

Consequently, in lD:JD :1 series of 22 sur,·cil
ln.ncc \Yells were uniforn1ly esta.blisl1cd through
out t.he :iquifcr. ~rho \\·el1s \Ycrc s:unple!d and 
n. co1npletc analysis \YM 1nadc cYrry 7 1nonths. 
Tn·o city "\Yells within tvro blocks of the affected 
infa.nfs residence \Vere incorpor:r,,cd into this 
net,,·ork. In Fcbru:tr:'' 1i1Gl ouu of thrso \Yells 
had a. nitrn..te content of 3;j ing. per liter and 
the other 40 mg. per liter. In Septeinber 1061 
the sa.me ·wells sho\ved n. nitrate content of 40 
1ng. and 44 mg. per liter. In .:\.pril 19G2 both 
\Yells sho\ved a. nitrnte content of 52 mg. per 
liter. .A.t this time a meeting w·ns he.Id with 
the Sta.te hen.1th department, and it was agreed 
to increase the frequency of sa1npling of the 
,,-,tor supply. In October 1D62 the medic11l 
director of the Tri-County District Health 
Department notified the city1s henlth officer, 
city council, and all local physicians and hos
pital personnel of the danger of using the mu
nicipal ,..-n.ter for preparation of infants) for
mula. and feeding. By Xoven1ber 1962 the 
nitrate content of these \~ells had risen to 62 
mg. per liter. 

Epidemiologic Investigation 

When the Tri-County District Health De
pn.rtment -wo.s notified of the case on December 
3, a snnitarian was dispatched to the home to 
deterin ine the circumstances. 

The infant's family, of Spanish-.:\mericnn 
descent, consisted of the parents nnd two older 
chil<lren. The baby ''"us on a formula of 2 
ounces of evaporated' milk and 2 ounces of 
boiled wnter. The mother (~frs. L) said the 
baby ho.d been progicssing \Y~ll while the 
fan1ily lived in another city. \Vhen they 
moved to the city of B, ~frs. L prepared the 
formula -n·ith the same brand of milk, and this 
city's \\·ater. 

Aiter o. fc\v feedings the ha.by seemed upset 
:ind had diarrhea, \vhich the mother attributed 
to the change of 1sn.ter. ~!rs. L felt that this 
city's· \\·::i.ter. ""·a.s har<l because "·hen she boi1e.d 
the \Ya.tcr it ·,vould len.\'C o. filffi on pn.ns nnd 
bottles:" To .cOmpensatc ·for this _she boiled 
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'\Vhen the infant bccnmc quite ill :ind scc~e<l 
to have difficulty in brcn.thing, 1frs. L tolJ. her 
husband thut, they should take tho baby to a 
physician. Ifo,vever, they hn<l no wny to get 
the1·e bcco.usc their car wn.s not operating. The 
baby .would talrn only o Jittle water, ond Mrs, L, 
g:.ivo him some every ho.1£ hour or so until he 
qnietcfl <lown. Lnter tho.t night when ~Irs. L 
went to check on the baby, he had stopped 
brenthing nnd was turning blue. ~!rs. L 
picked up tho baby and ran to the home of her 
husband1s pnrrnts who rushed then1 to the 
hospital. 

On admission to C{)lora<lo General Hospital at 
2 a. m. on December 3, the infant was suffering 
with cynnosis and di:irrheu, and the illness was 
diagnosed a.s methemoglobinemia. ..A.fter nd
ministrotion of methylene blue, the baby im
proved, but he relapsed later ond had to be 
retreated. 

Mrs. L wos asked to prepare some formulo 
w·nter, nnd she did this hy boiling the water for 
approl:imn.tely 20 minutes. The sa.nitnrian took 
a sample of this wa.ter, a sample of preV"iously 
prepared formula water, :ind a srunplo of tap
miter. 

The tap'1"oter showed a, nitrate content of 63 
mg. per liter, and the two samples of formula. 
water showed n. nitrate content of 73 mg. per 
liter. The samples were not analyzed for the 
nitrite ion. It is assumed the rise in nitrates 
wns caused by evn.poro.tion, thereby concentrat
ing the nitrates in a. smn.ller volume of water. 
However, n. contributing factor might have been 
some conversion of nitrites during -the ·boiling 
process. 

"'.Vhen tho infant was relensed from the hos
pital on December 12, the pa.rents were gi,en 
• supply of distilled '1"nter to be used for. his 
fee<ling. Since then the child ha.s progressed 
sntisf u.ctori1y. 
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CondU!iicns. 

Tlie cliagn()sis of methCn1ogloliinen1in wus 
confi1me1l bv l:dxrratorv fiudin~':-i. Tho infn.nt 
ha.d not fngc~tcd a11ythi;g ot hci- than eva.pornte<l 
canned ntilk nn<l w·u.ter, :uHl the \\'n.ter cont...'1.ined 
n. rc!fitivcly l1igh ll'.\"Cl of nitratc-<i. \Vnter con
tn.ining suc.h levels of nitrutes has been previ
ously reported to prod Hee Serious nn<l sometimes 
futn.l poisonings in infants. \Ve therefore 
concluded that the infn.:1t was stricken with 
me;:.h~moglobinc1nin. by irigcstion of water from 
o.. inunicipn.l wn,ter supply which exceeded the 
Public Ift>:i.lth Sl:rYicc n•cnmn1l'lHll'<l stan<ln.rd 
for nitrates in <lrinking 11ater. 

Follo•Nup 

Since oil wells used by the city of B as o 
source of municipal water were highly mineml
ized and were above the Public Health Service 
reconunended standard of 45 mg. of nitra.te per 
liter of water, tho Tri-County District Health 
Depnrtment recommended that the city obtain 
n. new source of water which would meet the 
recommended sta.nda.rds for drinking water. 

.. Also, the depnrtment, in cooperntion with the 
city council, notified the public und a.11 physi
cians :ind hospitals by ma.il o.nd through the 
newspapers tha.t the_ city of B's drinlcing wa.t.er 
exc~ds the recomn1ended standards for nitrate 
content, a.ncl ·it should not be use<l to prepare 
fonnu1u. or for drinking by infn.nts under 6 
nlonths of age. 

Tho Tri-County District Health Department 
has obtained both finnnci::il and technical assist~ 
once from the State health department and the 
Public Hen.1th Service to perform an e:i::tensive 
survey on underground pollution in the area. of 
the city of B, 
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cent of his 798 cases of otitis n1edia n1astoiditis devel
oped and in. 1.8 per cent intracranial co111plications 
developed; T.he mortality rate in hi::! surv<;y of otitis 
n1cdia cases was 3.7. per cent and in the cases of n1as
toiditis 5.8 per cent. The first seven yc:i.rs of Englcr's 
survey period was previol1S to the advent of chen10-
thcrapy for ear diseases, and during this tin1e mas
toiditis developed in 20.2 per cent of the cases of otitis 
n1cdiaf\Vhile <luring the \<1.st three years of his survey 
st1lfanilan1idc \Vas adn1inistered in the otitis n1cdia cases 
and 1nastoi<litis developed in only 14 per cent. 

Table 5 gives a cofnparison of the results in this 
s~rics of cases I have reported \vith those of Engler's 
survey. In noting the <litlercnce in n1orbidity :!nd not 
a <lcath an1ong niy cases it must be realized that the 
incidence of ear co1nplications fol\o\\·ing scarlet fever 
is greater in young children fron1 the ages of 1 to 
8 years th<1n in adults. ln his survey 76.4 per cent of 
all the otitis media cases were in this age group. Kever· 
theless to observe these sick n1cn (and niost of the111 
were very sick) fro1n day to day and see the pronounced 
and rapid in1proven1ent, one n1ust give much credit to 
penicillin. I am sure that some of them 'vould have 
<lied and the morbidity \Vould have been n1uch· greater 
without its use. 

SUM1-fARY 

Penicillin \\·ri.s used intrainuscu\arly in the treatn1e11t 
of 511 cases of scarlet fever otitis n1edia. It cured 
27 cases _of scarlet fever 111astoiditis \Vithout surgery. 
It 'vas u5ed i11tra1nuscularly and locally in 33 cases of 
scarlet fever n1astoiditis requiring surgery, in 2 of \vhich 
nleningitis \\'as present, It \vas ad111inistered by the 
san1e niethods in the postoperative treatn1ent of 14 non· 
scarlet fever cases of n1astoiditis. Ten of these were 
acute and 4 \Vere chronic. Penicillin kept the morbidity 
to a n1ini111u111 and there \\·ere no deaths. 

.520 Commonwealth Avenue. 

CYANOSIS IN 
NITRATES 

INFANTS CAUSED BY 
IN WELL WATER 

.HUNTER H. COMLY, ~!.D. 
IOWA ClT'i 

T,vo exa111ples of a previot1sly unrecognized condition 
v.·hich n1ay be confused with congenital heart tlisease 
are cited in this report. The condition n1ay occur any
where in rural areas where \vell \Vater is used in infant 
(ceding. 

REPORT OF CASES 

CASE 1.-C. H .• a white iemaie baby, \Vas born lwo weeks 
before the e:cpectcd date by ccsan:an section because of toxemia 
of rrei.-;11ancy, which h;id bet:n severe for one month. Thi: 
birth \\"dght was 3,870 Gm. (8 pounds 8 ounces). There was 
no known neo113t:zl distress. On the twelfth day alter birth, 
when she ldt the hospiul, she weighed J,7.?0 grams (8 rOunds 
J ounces), The formula she was re(eiving at that time was 
evapori!.ti:<l n1i!k 210 cc. and water 5-10 cc. with 30 Gtn. of 
a de:'(trin-m3\lose preparation. 

From the Do:o-atin1ent of reJialrkt, Sti.te Univenity of Iowa 
Collo:se al MrJi~inc. 

Dr. Roh.:H L. JHkson .:i.<!niilt<"!I 1111: i)rJt p.:i.1icnt to the Children'1 
Tlo•pit.:i.l aml R.:l.Ye !he •'1!hnr !he up11ortum1y 10 1tucly his p:itl<"nt, 
The 1e-c:nnd . pat"nl wu at.lnutted, an..r 1he J1:111nc»i• ..,,.. n11Je, by Dr. 
Juli.:i. ~lcE\hrnney. . . . 

Ti1-c: n1di1fm••J1lnh1n detc1nu11.uinns in the ~ ('.:1.10 •Uc c:uri<'d 0111 
by :\If. 1:enr~e J)ut....y Ir., ft'•ruch .:i.ui•bnl m th1: Jlc1•qr1m<'nl nl 
lnto1ul M<"<h\'.\llt', !-it~lt' l'ninn11y oi Iowa, '"mJI the mc1baJ o( Mu;hcl 
and lhHtl (j, Lib. & (.'\in. Mt1l. :Z:lil H~ (l'd.1.J IY~O). 

The 11uly1rs nf th<' Ji.m1•lo nf ..-<'II "'l1<'f WHO" maclc by Dr. J. \.ulh 
JohnK>n, prmcqul w.:i.tn •oalpt, S!~t<' 11,~1rn1.; l.al><>i.:i.tory, l1n'tl Siate 
\..lr~Um<"nl al llc11\h, Thr 1111u1e dclrtn11n~hnnt wu, c.arror1I om hy 
mun1 of th• rh<"n<>l·ditulfon•e aeitl m<"tho1I (Standard M.:1hr>1I• fot 
t:.t.1min11ion of W1tn 1nJ !'<'"'II<'• /\mcuun l'ubhe Hnlth Auuciallon, 
l..l•CUIU1 i'a .. l.auullu Proa, lne,. 19JO, p. ~ll). 

She .was admitted to a local hospital at 18 days of aJ:!:e bec<:tusc 
of vontitin~, exccSslve crri11g and frlil~rc to gain weight. After 
ar\mission 31\ acidified 5kim milk fGrmu!a was substituted and, 
becau~e diarrhea fo\!fJ.we1l, ·1 tea5pnon ·of a kao!i11-pccti11 [lt"lWder 
w;i.s addetl'to each bottle o( fonnula. The baby was "(li~chaq:;etl 
at the age of 27 d<"l.ys, having gained J60 Gm. (12 ounces). 

She was seen again because of diarrhea at .31 days of <ig"c, 
at which time it w<is suspected th;:1t she might be allcq::ic to 
the milk formula. A proprietary food mixture with soy bean 
powder as its prii1cipal inf;"rcdicnt w:l.s prescribed. The formula 
consisted of. 80 Gm. of this mixture and 840 cc. of boiled water. 

T~vo davs later, after nine to twelve hours of irrit'.l.hillty, 
the infant. was noliced to be decidedly cyanvtic and drowsy. 
So alarming were the signs that the parents rushed the baby 
ag::iin to the· local hospital. Physical examination at that time 
revealed no evidence of pneumonia, atelectasis or pneumothorax; 
the heart sounds were good and the temperature, wa:; normai. 
A defective nil burner w;is in use in the home, and althou~il 
the picture was not consistent with carbon mono11;idc poisoning 
a peculiar gaseous poison producing methemogh:.ibinemia was 
susrected. Preliminary treatment with oxygen for thirty min
utes resulted in no chani::e. Thereiorc l per cent meth;. .. \enc 
blue, 1.1 cc. for each kiloi;ram of body weight, was admin· 
istered under the sc<ilp, and the local area was mas~agcd 
vigorously. \Vithin thirty minutes the color, respirn.tions and 
heart rate were normal. The cyanosis did not recur in the 
hospital, and the baby was discharged in a week, asymptomatic 
and taking the soy bean formula satisfactorily. 

Fort)'-eight hours later the baby again was taken to the 
hospital with slmilar sii;ns, and the same treatn1e11t was 
er.iployed. (This time the aforementioned oil blirner had not 
been in use.) She was hospitalized for sixteen days and at 
the time of discharge weighed 4,545 grams (10 pounds), ha·d 
normal stools and was taking her soy bean and water iormula 
in a normal, healthy. fashion. 

Two days later the parents suspected the onset of the same 
condition and returned with her to the hospital. This time 
the signs evidently were not convincing, for the baby was not 
admitted or treated. The parents were assured th:!.t she w;:1s 
well and were told to take her home, 

~1uch to every one's disappointment, the baby was readmitted 
the next day suffering the worst attack oi any. Two bot1rs 
were required for the methylene blue treatment to relieve her 

- distress. 
It was realized tbat the only significant chnnge in the infant's 

environment from hospital to iarm home was in the water. 
Su!fhcmoglobinemia being 3 remote possibility, the .water was 
analyzed but no sulfides were iound. The water was not 
tested bacterio!oi:;-icaily. Xcverthclcss, the paret\IS were warntr.1 
not to give. any more well water, and a forniula oi acidified 
whole milk was substituted. 

The infant's father was dissatisfied with this incomplete 
e~planation and also was loath to accept the possibility that 
his d3ui;h1er W3S ahnonn<ll. Therciore arrangements were made 
to have her admitted to the Children's Hospital o[ the Univer
sity of Iowa. The father believed that ·3 peculiar reaction 
occurred between the well water and the soy bean ~rcpar:itio11, 
producinp: a 1mison which caused her <\istre~.~. Hl.'nce he askl.'d 
the admitting physician if it wo11l<l be di:sira.b!c to bri11~ samples 
oi the water and Jl()Wdered formula to lhe hospital ior analysis. 
An orcn minded attitude on th'c part of the lath:r in accepting 
this "cock and bull" theory as \llausib\e resulted in the f;:1ther's 
bringin~·the water, which yiddc<l the auswt'r to the 11rohlem. 

Physic:i.l examination on admission to tile Children's I-Ioi;vital 
revealed no abnormalities. The urine was normal. The red 
blood cell count was 3.2 million, with 11 Gm. oi hemog-lobin. 
The white bloO(\ cell cou11t was o.750, ,,·ith 3 11om1a! <lilfcrcnt\::1! 
count. The blood \VJ.sst.·rm;uui ;u1J Kline reactions were t\<.'~a
tivc. A roi:nti.::c11o~ram ni the chest 5howed no abnorni:1Jit\", 
t\n analysis oi the baby's bkhld for 111cthcmo)'.;lubi11 yield;<l 
a hip;h nurn1al value l of O.lt:l Gm. !or each h~111drcd cubic 
centimeters. 
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Rtpnrll in tho li1cr;i.t11rc oi infantile mcthcmog-\obincmia 
(;,,ui,e1I by .hi~muth suhnitr:i.tc su1a;;:estnl that nitrates might 
l..e th!! c.au~01ti\·c :o;cnt in this case. It J.as thought that the 
y,r[I w:iler miJ;il1t crmtain toxic amounts of 11itratcs. 1\n analy
,j, "' the w;itcr confirrTic<l this suspicion. An unboiled sample 
ti{ "'·.a1cr h:iil 2 nitrate nitror:cn value of 140 part! per mi!1io11, 
;i,hich i• C'fluivaknt to 0.619 Gm. of nitr:Hc ion tO the liter. 
011( c;m, or potas~ium nitrate (s;i!tpclcr) in ~ liter of w;itcr 
a1>rirr.xin1<1tcs this nitrate ion concentration. The sample con
uinrri o.~ mi:;. or nitrite ion to the liter. 

A !ccnnd sample of water collected from the well several 
l-1)· 1 bier and OOilcd the same lcns:th of time as that given 
1/1(' Nhy cc:ntainc<l 0.530 Gm. of nitrate ion to the liter, which 

1 ;~·rriJchcs the amount found in the first sample analyzed. 
(ul!ure (1f water from the wctl revealed thC water to be 
~.i.0:!1ly P'~luterl, as <in ~{. P. N, (most probahly numhcr of 
,,,li(r,rm cirg:inisms for each hundred cubic centimeters) of 
1V'I w:i.~ t•htained. U. S. Public Health Service drinking 
"ltcr stan<l.ards a!low :in~{. P. N. of not more than S. 

The IJ.1hy was sent home on the fifth hospit.al day, receiving 

1 h;ilf·~kimmcd, acidified milk formula to which no water 
•l' to he added. \\'hen seen by the family physician at the 
arr nl 4 months, no e,·i<lcnce of any permanent central ner.·ous 
•> 1lm1 d.lmagc from cerebral anoxia was found. 

(A~r. 2.-S. }.[., a white female baby, was born normally 
ailft .on uneventful pregnancy. The birth weight was J,400 Gm. 
11 f"'iunds S ounces). There was no ·neonatal distress, and 
U< ~d .olmost regained her birth weight when _she le!t the 

DurtaJ4 in ,l[rtl1rmaglobi11 Ca11tt:nt ./jflt:r Admi11Utration · 
of ,lf etbsle11t: Blru 

Tim• 
4:~o p, m. 
7::.>0p.m. 
O:lOp,m. 

10:13 p. m. 
4 10:"5 p.m. 
5 IJ;.;>1 p.m. 
O 111. m. (next cl11J 

:Uetl\emogloblo Conleat 
!!.OJ Gm. !or c1eb 100 cc. 
2.;;1 Gm. for e11ch 100 ec. 
2.iO Gm. !or ueh 100 Cl:. 

~ktbJI<!~<! blue 
o.ta Gm. tor e~eh 100 ec. 
0.2.l Om. for ~neh 100 ec. 
o.n Gm. Jor each 100 ce. 

~"pitll on the ninth day after birth. A formula of evaporated 
~:ilk, ,,,.,,,tcr and com syrup was prescribed. The baby developed 
c!:,,1rrhea ·with eight to ten loose, green stools a day but did 
Do.( ,,,mil. At'27 days of age she became "blanched out," 
Oln .. tie ;i,nd drowsy and was taken to the family physician. 
On this d2y she weighed 4,140 Gm. (9 pounds 2 ounces) in her 
<~ 1hiu)o!'. The physician informed the parents that they had 
• ~h:c b..1by. After an adjustment of the formula was made, 
I~ N.hr w;is sent home. At Jl days. of age a formula of 
n~l"''rlted milk 210 cc., boiled water 510 cc. and corn syrup 
4.$ ff. w;u. gi\·cn. 

The C}'anosis nc\'eT again became so noticeable as on the 
t"lornly•Jc\'cnth d;i.y after birth, but it remained obvious and 
r:a:::<cd the p.1re11b to bring tbe b;iby to the 01ildren's Hospital 
U lh(' •i::c of JS days. Physical examination· on entry revealed 
t.~l the infant was well developed and well nourished, with 
I ""odc:r;i,ldy cyanotic skin. Crying intensified the cyanosis: 
Thi; fN1t2n~I was soft. The heart rate was not rapid, and no 
r;rmur ,.·1! heard. The chest w.as dc:ir to percussion and 
r.""Ult.1.tinn. Ncither the lh·er nor the spleen sttmcd enlarged. 
l}.c hullocks were moderately excori:i1ecl, attcstin~ the persis
h-'t c.!i.urhc•. Labor•tory d:ita includcd nei::-ati,·e blood \Va~5er
~'\Q ;in&' Kline reactions, The Haden·Hau~ser hemol-':lobin 

• 1i!uir Y."~S lJ Gm., the red blood ct!I count w:i... 2.95 million 
... 1 I~ whi_tc blood ~ell count was 10,000, with a normal 
<: •rrmti.i.I count. 

r.1 .... ..i.~mri!cs we~ collected at 4. JO p. m, (just before a 
"'""!·nio:), It 7: ~ p. m. 2nd :i.t 9: 10 p. m. At 10: IJ p. m. 
•"«.or a l pit"r ecnt solution of methylene blue was admin
.. ~,ru _lncratcnously {a dos~~e of 11pproxin1atc!y 1.5 mg, for 
·~:h lrih•i::ram ot body weight), Blood samples were then 
" 1 -«t~1t 10:45 p. m .. at 11:45 p. m. ;1,,nd.at 11 a. m. the 

next clay. These wcrl:! taken im'mCdiately to the !:ibor:itory, 
and within one-hall houf in each case the quantitative deter
mination of mcthcmoi;lo~>in was carried· out. The results a;e 
gi\'en in the table. · 

The first three samples of blood when tlrawit were of :i.. 

·peculiar ehocol:itc color. Onc·half hour aiter the methylene 
blue was r.ivcn, the hloo<l wns 11ormal in color. The cbang-c in 
the infant's nppc<irancc was especially dramatic. Unfortunately, 
accuTatc measurement:; of pulse and respiration were not made, 
but two observers noted th:it the infant's cry nu<l behavior 
were more vigorous and that the skin color was excellent. 

A samp!e of the well water used in prrpJ.ring the infant's 
formula had a nitrate nitrog-en value oi 90 parts per million, 
which is equiv:i.!e:it to 0.J88 Gm. of nitrate ion to the liter. 
This is rottr;hly two·thirds the amount present in case 1. The 
nitrite ion content was 1.314 mi.:-. to the liter. An attempt to 
analyze the iormub to determine the exact amount oi nitrate 
ion contair1ed was unsuccessful because of caramc!izatiou. It 
would appear th:it the baby ing-estcd a;iproximatdy 0.20 Gm. oi 
nitrate ion :i day, roui::;hly equivalent to 1/:i. Gm. oi pot:issium 
nitrate. , 

The well water was tested bacterio\ogically ar.d iound ~o be 
as badly polluted as the well in case I. 

Samples of blood from the mother and father, both oi whom 
drank the unboiled well water, revealed no abnormal qua~1tities 
of methcm6globin. 

The baby was sent home, asymptomatic, on the seconr:l hos~ 
pita! day and has continued to do well. No fuTthcr attacks 

·of. cy.anosis have occurred. 

COMMENT 

Since these patients "\Vere seen by us, the Io\\·a State 
Hygienic Laboratory has received fron1 sin1ilar "\Velis 
five other s.:unples of \\•ater containing large a1nounts 
of nitrates. The analyses \Vere 111acle because iniants 

.\vho drank the \\'ater \Vere cyanotic. Four of these five 
clefinitely becan1e blue after forn1ulas containing the 
\\·ater \\'ere given. In the fiith case an accurate history 
\\•as not obtainable; the infant in question '''as noted 

. to have a "rattle in the chest," and he experienced 
difficulty in breathing. Thus it is possib!e tbnt 
n1ethen1oglobinen1ia existed alone, that true anoxeniic 
cyanosis \\'as present or that the t"·o conditions coex
isted. This last iniant had a bad start in life and "·as 
hospitalized at the age of 10 1nonths at the Children's 
Hospital bccallse of chronic diarrhea, stonu1titis, bron
chitis and 111a{11ntrition. One can only speculate as to the 
effect of prolonged ingestion o[ such \vater by infants. 

Dr.' 11organ J._Foster:: of Cedar Rapids, Io\\·a, states 
that be has seen 5 sin1ilar cases in his practice. ,.\Jl the 
infants tended to lie irrirable and had diarrhea. Four 
'vere treated \\·ith n1cthylene blue, and 1 infant died 
before the n1cthykne blue trcatnn:nt \\'J.S k11ow11. Fro111 
his records he noted that all the infants were receiving 
diluted 1nilk forn1ulas and that they can1e iron1 ian11s 
in southeastern Io,\·a. 

Dt. I\o!and Stahr,:: fonnerly of Fort Dodge, Io\Ya, 
reported 5 cases of idiopathic ,cyano:;is at the annual 
n1ceting- of the :\111erican :\cadenn· of Pediatrics in San 
Franci$cO during- l\.1ay 19-+l. r\11 of the inia11ts hacl 
gastrointestinal disturhances-. Twin ini;.1nts, :!6 Jays 

· old, had n1il<l cy>111osi::; \vhile receiving a diluted n1(Jk 
fonnula. Because of diarrhea a dried skitn niilk and 
\\•ater 1nixture wns given. Deep cyanosis io!Jo,vcd 
\Vithin a icw hours in both infru11s. ).lcthe111ogl0Ui11en1ia 
\\'as proved to lie the source of the cyanosis. It cannot 
be stated definitely that rhcsc babies received \vc!l \vater, 
but 4 of the patients lived in northern rur<ll Iowa. 

l. l'trron.d eommunkation to th1 author, 
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114 CYANOS/S IN INFANTS-.COMLY ). A. 'I. 
~tpl. 8, 19 

· Scln\·artz and· Rcc~or 1 . reported ·th~ occurrelicc of 
n1cthc111oglobinc1nin o( unkno, .. ·n origin in an info.nt agc<l 
2 weeks. This bJby \Vas receiving a diluted cvapora~cd 
n1ilk fonnu!;;i. Their. rcpOrt docs not state \vhether 
or not the infant ca1ne fron1 a farrn hon1e \Vhcrc well 
Yi'ntcr y.,•as used, hut the i:;cncral picture is :>in1ilar. Tile 
infant \\'a.5 trcate<l effectively \Vith 111cthylcnc hluc. 

r.,{c1nbcr5 of our staIT after having !earned of this 
~on<lition, sa\V 2 babies' \vho \Vere· cyanotic 'vithout 
ob\·ious c<ltise. Both info.nts i111prove<l when the \\•ell 
water ":as re1novc<l fron1 the feedings. ln retrospect 
it was realized that t other illfants, both frotn the san1c 
£an1i!y, had been seen in consultat.ion b~cause of a 
peculiar cyanosis. Checking back, .1t \Vas, found. thn_t 
they both \Vere taking evaporated 1n1lk fcc<l111gs ch!l;te<l 
\Vith \\'ell \vatcr. Bolb of thcnt had recovered \Vhen 
feedings containing less \Vel1 \Vatcr were given. 

Thus it \Vou!<l secin that this condition is not rare, 
and a discussion of certain of its a_<;pccts n1ay be hclpiul; 

Cyanosis is <luc ordinarily to the l?re.scnce of unus.ually 
large an1ou11ts of reduced hc1noglob:1~ 111 the subpap11!~ry 
venous plexuses of the skin. Condit.1011s such as .cardiac 
or pulinonary disease, polycythenHa or ocdus1ons of 
n1ajor vessels in the extremities connnonly result in 
cya11osis. 

Abnonnal co111pounds of hen1og.lobi11, possessi:ig dif
fering absorption spectrun1s, 1nay .1111part a pe:uhar hue 
to the skin. Thus, carbon n1onox1de reacts with hc1no
J::"lohi11 to fonn carboxyhe~n?glo~}n, ,._.·hich in sufiici.en,~ 
:unount produces the ~tnki:ig cherry re<l ,cyanos1~. 
Like,vise, n1ethc1noglob111en11a 1nay be associated \Vtth 
an unusual bro\vn-gray skin color, Sllfficiently different 
fron1 the color of reduced he1noglobin to arouse the 
suspicion that the prin1ary difficulty is not con1n1on 
anoxe1nia. · 

l\Iethen1oglobine1nia 1nay follo\V the ad1ninistratio11 of 
such che111icals as aniline, nitrophcnol, sulfanilan1ide, 
pota.ssiun1 chlorate and nitrates. That nitrate.s n1~y ~e 
associated \vith serious or fatal 1nethe1noglob111em1a. 10 
in[ahts has been realized since bistnuth subnitrate first 
"'as used as a contro.st n1ediurn hy roentgenolog-ists. 
Roe• in 1933 reported the death of a 1 n1onth old 

·•infant \\'ith diarrhea \\"ho had received 0.6 Gin. of 
bis1nuth sub11itrate every t\VO hours "until the stools 
beca111e black." CYanosis occurred in t\venty-follr hours: 
Thirteen Gnl. of the drug- \Vas given in forty-four hours, 
and despite oxygen thcr;py death occurred sixty hours 
after the dru~· tirst \\'as given. Roe einphasized the 
dangers inherent in the tisc of this bisn1uth compound 
and rcconnncndcd the use of bisn1uth subcarbona.te in 
the treatn1ent of diarrhea. 

Nitrate ntethen1oglobineniia in adults has been 
reported less frequently. Eustern1an and Keith 0 

adn1inistered a1n111oniun1 nitrate orally for diuretic 
purposes to a li1q:~e series of adults; 2 patients dc\'el
oped n1cthen1oglobincn1ia. In l. extrcine cyanosis 
occurred \\·hen S..\. Gn1. wa5 gi\"CO in eight days. These 
\\·orkcrs g-avc an11noniun1 nitrate iutravcnously to dogs 
and failed to produce n1cthe1noi;!ohine111ia. 'll1ey con
cluded that the nitrate ion \VJ.s transiorn1c<l to nitrite 
by sonic a.bnonnal n1ctabolic process present in the 2 
patients, Uoth of who1n had intestinal stasis. 

J. ~<h•J&rU, /\, S .. ind Rc-ctM, F.. J,: Mrllll"m<11tlohintmiJ& n( 
llnl.no•n 011~1n in a T.o Wttk lll<l h•fanl, ,\m. J, iJ13, Chi!J. 601 

f)$;~~ 5 ~.,~~<"['t) t:~~~~\l<:thrmot!l>hinnrua '1-"<>lla ... inf lhe l\tlmioi•luti<'!n of 
··• n;~'"ulh !'\ul11ulut1: ihl>ort ol a i''at•I C<llK, J, A. M. A, 1011 J5~·JH 

(Jul7 :'ll) l9JJ, 
'· l::1ntom.on, G. _n.1 inti Kei1h, N. M.1 Tr•n•ient Me1hem".11l<>hi· 

11•m1a foll<>•lOI /,1lm1011tr1\1on of Ammonium N11tatl", M. t.:lin, Noftb 
Ain4riu. 1a1 U89·Hll6 OJ11> llli'll, 

That the nitrite ion \\·in bring- ahout 111cthcn1nr:;loh 
'nen1ia is v.:c!l estalilishc<l. Ih the treatn1cnt of cy;111ic: 

. · poisoninr:; Chen, Ro-sc an<l Clo,ves 0 sliowcd sndi~l! 
·nitrite {adininistcred intravenously) to he an cfTcctn 
ar:;ent for producinl;' nicthcinog!obincn;ia. G'n:cnlicq 
Lester and I1:ag~ard 1 clc1nonstratcd in vitro th;it 01: 

molcc11lc of a nitrite ion reacts \Vith t\vo n1olccules < 

· hcn;oglobin to forn1 nicthc1nog-lobin. In acid nicdiun· 
the conversion to n1ethe1nogtobin occurs rapidly; i 
neutral or a.!kaline solntions the conversion is dclayc( 

\lan den Bcr~h 8 in 1905 indicated ~h<1t nitrites coui 
be fonned in the bowei fron1 nitrates and that absort 
tion of the 1Jitrite ion was t>ncoura.ged by the prcsenc 

. of da111agc<l intestinal mucosa. ZoBcll Q tlcn1011stratc 
in vitro that 111anv orrranisn1s cominonlv iound in th 
gastrointestinal tr~ct \V~re capable of con'vertin;; nitrat~ 
to nitrites. 

Thu:-; it \\'Ottld sce1n that the n1ethcinog!0hinen1\J <. 

the infri.nts of this report \Vas produced as the r_cs11; 
of the ingestion oi \Veil water containing b.r;:;c an1ounf 
of nitr:itc co1npou11ds. The nitrate ion '.Y0.5 probai1t 
converted to the nitrite ion in the intestine by bacteri.: 
action. The nitrite ion, so fanned, \vas absorbed an
reacted \vith hemoglobin to fonn n1etbc111og-lobin. 1-h 
an1ount of nitrites already present in the \Veil water ,,.8 
probably of little significance. 

Although the fact that the infant possesses n1ud 
less oxidizable hemoglobin than the adult is probahl 
the mo~t itnportant single factor in 1naking hin1 111or 
susceptible to nitrate con1pounds, other factors n1a_ 
conspire to render nitr<1.tes 1nore toxic. Thus the lJ;>,C 

terial flora n1ay include n1ore nitrate con\·erters th<ll 

in the adult. Gastrointestinal disturbances in inianc. 
are n1ore co1nn1on than in adulthood, and the dclic~~t: 
mucosa 1nay be injured inore easily. In the inia11 
the high fluid turnover and 111ore rnpid circulation ina; 
favor n1ore cotnplete absorption of the nitrite ions frcu 
the intestine. It' is possible that the nitrite ions n1a; 
be more finnly bound by infantile he1noglohin ( 'vhicl 
differs fro1n adult he1noglohin) because of in1111:iturit; 
·of certain enzy1nes. Stevenson 10 has shown that car 
bonic a11hydrase, to nan1e one such enzytnc, is prescn 

'in relativelv sn1all quantities in the infant. Further 
the lin1iteci' excretory pO\\·er of the in1n1att:re kidncJ 
may favor retention of the nitrite ion. 

1'he 2 infants \vho \Vere the subjects oi this repor1 
had gastrointestin:i.I clisturbatKCS. \Vhcthcr a separate 
cause broug-ht about the diarrhea and vomiting in eac! 
case or 'vhcthcr the nitrute salts the111selve:; or othe1 
constituents of the putrid \vater incited the dinrrllc~ 
cannot be ascertained. Since the gastrointestinal sy111p· 
ton1s \Vere ahnost universal nn<l in certain cases· hecanu 

·n1ore severe as the fonnul<ls \Vere further diluted \\·id 
the \\'ell \Vatcr, it seen1s !ikelv that the cause for th< 
whole difficulty rna.y have beer{ iu the \Vater. It cannot 
however, be stated positively that gastrointestinal dis· 
turbances ahvays accon1pany this condition, as thcr( 
\vas no such con1p!aint by a patient seen recently. 

Neither parent of the baby in case 2 hi1d ah11011na; 
n1ethc111ng-lobinen1ia. It is clear that the nitr<1.tc intakt 
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7. tin«,,linlf, L. 1\.: L~ucr, D_.. and U:11:~~.,1. H. \V.: Th~ f{eJ1<:1in11 
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.,..a_~ 100 lovo• for a significant a1nourit of hc111cglobin of the hardy soil ·hnctcria, n1r.y thcii enter suhsur'facc 
(ti lioecon1c converted .. 1\ rniniinal degree of n1cthcn10- water channels· leading· d.ir~ctly into. wells used for. 
,1.:l1ihincn1iJ is physiO!ogic 1 and its n:<luction to ltctnu- drinking purposes .. In pcric..<ls of low \Vatcr table the 
,!,,bin ·is prohably a continuous process... \.Vi th passage of the water through .tliC earth n1ay be slo~vcr. 
m1cn11illcnt, rclath·cly IO\V do.'iagc 11 clinically detectable 'fliis .s!u\v pass.ag:c n1ay ::dlo\V 111orc nitrate to Le leached 
k\·d coulcl hardly he boil~ up in the adults, \\•hcrcas fro1n .the soil an<l hccotne co11ccntratcd in the \vc11s 
in the infaut n relatively l:i.q;c, constant and regularly until toxic an1ounts arc present. 
1in1ecl intake 111ay, under certain circun1stanccs, Uuil<l The nitrate content of 'v~tcr tnkcn fro111 'vells in 
up a fatal level_. Iowa varied frqn1 zero to 125 parts per 111illion (as 

\\'endcl 11 in 1939 studied the effect of n1cthylcne nitrate nitrogen) in a survey nia<le of 2,000 san1plcs 
lilue in the so<liu111 nitrite-in<lucctl n1cthc1noglobinen1ia taken fron1 do111cstic and nnuticipa\ 'vclb in 1934 and 
, 11 <ln~s. 1\t his suggestion }Iarhnann and his associ- 1935.13 The highest nitrate nitrogen content on record 
21es u used the dye in the prophylaxis and therapy of in the State l-lygienic Laboratory is '567 parts per n1il
\lllfanil::u11ide-induce<l n1ethcn1oglobin~1nia. These \vork- lion.u The nitrate nitrogen of the \\'atcr gi\'cn to tlic 
rr., showed that a single intravenous. dose of fronJ infants varied from 64 to 140 pa.rts per 1nillion, and the 
l tn 2 1ni..:-. fur each kilogr::un of bocly weight w·ould severity of syn1pton1s see1ncd to parallel roughly th£:· 
n.pidly clear the cyanosis. Sixty-five ta 130 111g. oi an1ount of nitrate present. ,\!though no definite slatc
ihc dye for e?-ch kilogran1 of body , .. ·eight given every n1cnt can be 1nade, it \Voul<l sce1n advisable to recon1-
{i>t.1r hours by ntouth would prevciit the cyanosis of n1e11d that .... ·eH water use<l in infant fee<li11g possess 
, 11Ji;ini\;;unidc adn1inistration. Thcv warned that acca- a nitrate content no higher than 10 or, at the n1ost, 
,inn.1 1ly \"Onliting-, diarrhea, hea~l<ichc and tin:1itus 20 parts per n1illion. 
r<curred when 1nethy!ene blue v.·a.s ·given by mouth. Since Jan. I, 1945, of 91 sa1nples of \'r'ater frotr1: 
l'cri\"euous infiltration may lead to painful induration dug wells sent for routine analysis by their o\•1nero; 
or c\'cn to necrosis. No serious reactions were enc:oun- 18, or roughly 20 per cent, had nitrate nitrogen va.lties 
trrctl. above 65 parts per million. These ''taters nlight be 

Tilc n:cchnnisnt of action of n1ethylene blue in effect· seriously toxic to infants if fed in any appreciable 
ir.i: ihc rapid trans(orn1ation is not clearly understood. amounts. Fifty-one san1ples, or 56 per cent, contained : 
l'lradoxically, in high concentration it oxidizes the fer- a1nounts of nitrate greater than 10 parts per n1illion." 

11 ,us iron of re<luce<l hen1oglobin to the ferric iron This, doubtless, is not a fair sampling of the domestic 
nf niethcn1og-lobin, as do nitrites. This function has 'vells in Iowa, as all the water was sent in because_. 
l-a-u used in the treatlnent of cyanide poisoning. In for one reason or another, its purity \vas doubted. It 

111.,...,:r concentrations the drug seems to catalyze the d?es se.rve to sho\v, h~wcver, the fr_equenc:y \Vith. \Yhich 
· I · I · f ti I b' b ti b d high nitrate values will be found 1f the \Vatcr is sus-

phys10 ogtc rec uctxon .o . ni~ iemog o in y . le o X· - , pecte<l for any of the usual .reasons. • 
h lu:1 lic_cn suggested by .\\·en<lel 

11
• that the leuko- or All but one of the \Velis 'vith high nitrate 'vater \\·ere 

tnluccd tonn of the dye is f~nn~d in the erythrocyti:s dug ,veils, niost of \Vhich probably had defective casings. 
lnil other body cells by. ~ertain cellular enzynles. T~llS All but one of the sa1np!es of_ 'vater causing sy1npto111s 
lun11111ay then a;t catal}tlcally to prontote the reduction in infants caine fron1 siniilar ,.,.e!ls. In the latter cxcep
ni rnethcn1og-!obin. tion the \veU \Vas drilled but the condition of the casin"" 

The high nitrate \Yater whic!1 the cyanotic infants \Vas in doubt. · °' 
i:ii:t'.~tc<l can1e fron1 very undesirable \veils.· ·:In many·· · · The bicteriologic 'data acc111nulated frotn. these \veils 
n'<'~ the "·ells. were old, dug rather than dn!!ed, had are typical of those co1nn1on!y found. Fron1 75 to 
1ru•kquatc easn1gs or none at .all, and were poorly 77 per cent of the privately owned wells in Jo,va are 
oi;-trcU so that surface '''ater, an1n1al excreta an<l other contaminated, as evidenced by the presence of large 
o•hjci.:litinable n1atcrial could enter freely. -In every one numbers of coli£orm organisn1s.u 
,.( lhc in:::.tances ~11 \Vhich cyanosis developed ~n in_fa.nt,s .· . froni the foreg-oing- discussion it is obvious that 
l~:c wells were situated near barny~rds and pit pr1v1es. artificial iee<ling of the farm baby is fraught \vith 
~io1c uf the wells had trees gro\Vtng nearby, and the potential danger, arid it serves to emphasize the dcsir
n•u:s had penetrated or broken do"·n the casings. ln ·:ability of breast feeding ,vhenever possible. Certainly, 
i•-.ir of the tive the \Yater \Vas highly contan1inated in vie'v of the deplorable condition of 111ost \Velis, the 
•1\h t(iliionn organisn1s, but in the fifth case the ,.,.ater physician sl\.ou!<l 111ake inquiry rcg.:trding the source of 
•.J.~ !1Ji.:tcriologically safe for drinking purposes. This ,.,_.ater which the infant \viii receive. (.A. va!uahle booklet 
r-1inl ~crvcs to cniphasize the fact that a well n1ay be setting forth the sanitary standards for hand-pu1npcd 
1'.."trptablc \\1th respect to bacterial content and yet "·ells is obtainable."') That all ~ttch drinking \Yater 
!'( pt•tC'ntially dangerous for use in infant feeding. It shott!d ~e boiled is ~I.car. Ho,vcver,.it nntst be undc~
u n11t dit1icult to visualize ho\v such a situation 01ay stood t11at even bo1h:1g the water. n.1ay not r~1Hl~r. 1t 
.ari-c: water seeping fro1n barny;irds and privy pits, i,;;o_fe. If the so\1rce _is under susp1c1on •. t_he phys~c1an 
~,·i,ly b.<lcn ,vith bacteria. and dissolved nitrogenous \~111 do well to prcscnb~ a fo.rnni!a coz~ta111111g-. relat1\'cly 
r:~IC'ri:ih1, lx:conles increasingly purified by passage little w~ter. Thus, a ~\!luted \\:hole nu!k fe_e(~Jng' ."'otdd 
t~l'nukh 1hc soil. Certain soil bacteria have the pO\\'er be P:etcra_ble to a diluted e\aporatrd 111ilk nuxturc. 
~' o:-..idizc :u'nnionia an<l other nitro en coin )Ounds to 1\ dnecl n1dk and ":''":t~r forn~ula ,,,.ou~d be 1110.st (~.'."Ing.er-
•.• ,...,., Tl> lut' f 't t gf 1

1 
1 I ous, \vhereas an acHlihed, boiled, undiluted 1111lk lced1ng-

._.,,., 1. c so ion o 111 ra es so orn1e< ren< c:rc( · 1. ·11 · £ r ,_ r . rr . b h ' .' I \\'OU!d provide the ~reatcst poss!) c .. mJL~\11 0 sa ety. ,"" ron1 co 1 ornl org:an1sn1s y t c con1pct1t1vc growt i 

1J. Min~ul ll"alysi• of the l1mlera:round \\'Qt<:n o( Iowa, Du Moinu, 
Io•u ::>t~lr l'lann1n1f UuJrd, l9Jll. 

l~, \'rraonal cmn11111ni~ali11n tn !he authar, . 
15. H1c-nuial Ht~orti o{ \ht Iowa Stall! D~partment ol llnllh, 19·.i.i, 

~o be rouhluh~<J. 
t6 • .S.nUHy St;1mbr<l• for lh.ml Pomrrtl 'Vdla, Bulletii:1 11( Iow;1 

State Dcpa.r-ta1cnl of llnhb, No.,embcr. l'H.Z. 
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Cyano.Sis due to 1ncthcn1oglohinen1ia n1ay .occur in 
iniants \vith gaslrointcstinal disturbances \vbo receive 
boilc1L water \vhich conics fron1 poorly conslructe<l-dug 
or drilled fannyar<l ,,·ells \vith defective casings. The 
\Vatcr n1ay contain large an1ounts oi nitrate co1119ounds 
which, 'vhe11 ing"cstcd, arc converted by bacterial action 
to nitrites. The nitrite ion is absorbed and oxidizes 
hc1noglohin to 1nethc1110~\obin. 

The intra\'cnous ad111inistratio11 of fncthylene blue in 
the <losage of 1 to 2 n1g. for each kilogra1n of body 
weight prontptly relieves the infant's cyanosis and di:;~ 
trC!IS, 

The condition is not rare. Ainple opportunity for its 
frequent occurrence exists. 1"he condition may occur 
in any degree oi severity, either acutely, subacutely or 
chronically. It 1nay possibly lead to a. fatal outcon1e. 
In all probability certain instances are incorrectly inter~ 
pretetl as being: due to congenital heart disease.~ 1 : 

17. Since thi,_artide ,,.u Juhmittcd for pub\ic1.tion an intensely cyanotic 
lnb.nt "lll"U arlm1tli:J to the Childrtn's Ho~p1ld, llccau,c he seemed to 
be in no p.;1rt(cular distre~s. the methylene blue treatment w:u w>1hhdd. 
T•cnty.fo11r ho11u after tbe wcU water {ccdin&! ,.ere stopped the baby's 
color wa1 n?nnal.. ~ , _ 

( 
l 

( 
( 

IT 

I 



Methemoglobinemia Associated 'llith 
Well Water 
Loufa iv. ll!lller, •lf [J 

A case of infant methemoglobinemia associated with milk formula 
prepared from well U'arer containing excess nitrates occurred in Texas. 
The existence of numerous rural n'ells with high nitrate concentration.<> 
has been documented in various areas through the United States 
in the past and again in Texas in 1969. These private wells and 
certain rural municipal water supplies represent a possible source 
for cases of methemoglobinemia. 

DRINKING water containing high 
levels of nitrates has been associated 
with infant methemoglobinemia 
.since the mid 1940s, but it has re
ceived little attention in the medical 
literature in recent years. In Sep
tember 1969 the Texas State Health 
Department investigated a report of 
an infant with methemoglobinernia, 
whose milk formula had been pre
pared with water having a high 
nitrate concentration. Evidence was 
gathered which indicated that a 
large nun1ber of infants in Texas 
were exposed to excessive nitrates 
in drinking water. This report de
scribes the case of well water asso
cia ted rnethemoglobinemia and 
presents data suggesting that ni
trates in drinking water are a serious 
threat to infants in Texas and else
where in the United States. 

Under normal circumstances, 991?"~ 
of the hemoglobin in the blood ex
ists in the reduced ferrous state 
! Fe"). \Vhen hemoglobin is oxi
dized to the ferric state (Fe·•·), 
methen1oglobin is Cormed, which is 
not effective in tr:Jnsportin~ oxygen 
to the tisgue~. The normal erythrcr 
cyte has reducing 1nechanisn1s which 
are uble to ref..'Otlvert niethemoglobin 

From thl• F.pidl'niiolni.rv PrOJ:r•urt Cl'nlt>r 
for Dil'('n~ Control, Hl'Alth &rvke~ 11.nd 
Menllll Hl•11lth /\dmini!ltrution, 1'uhli1· 
l--hn1lth s,.,..,.in', i\tlnntn; nml the Tl•:im" 
SU1te- l.H.·~mrlllll'nt of lf\•1ilth, Austin, Tl•X, 

H.t•\)rint rt.'1.\lll'."'!I tu l·:pidt•miulo~v 1 'ro. 
l(TllUl, (\·nll'r fo1• Dis.i.'U!W Coutrul, Atli1nbt 
:ma:1:1. 

to hemoglobin. Hot.vever, certain 
drugs and chernicals oxidize suffi
cient amounts of hemoglobin to 
overcome these reducing mecha
nisms. Silver nitrate, 1 benzocaine, ~ 
pyridium,'' and nitrites produced 
from well water high in nitrates·1 

are only a few of the sub::;tances im
plicated in producing methemoglob
inemio.. Cyanosis occurs \.,·hen the 
level of methemoglobin reaches-
10~{1, and symptoms related to hy
poxia occur when levels exceed 203. 
The sig-ns and symptoms produced 
are proportional to the amount of 
methemoglobin formed. 

Report of a Case 

On Sept 9, 1969. n l-n1onth-old, 
white boy wu~ admitted to the Santn 
Rosn Medical Center, San Antonio, 
Tex, because of- difficulty in breathing. 
The infant had been in excellent health 
until the dny of 11dmission, when he 
was noted to be irritable and breath
ing rnpidly. On admission, his heart 
rate Wfl!t 160 beats pt-r niinute; and 
respirations, 50 per 111inute. ExL·epffor 
moderate gt:>ner-..ilizl:'d L')'anosi~. lht>rl' 
were no physil','1111bnormnlities. 

The t'hild failed to improve whl:'n 
given 1oor:~ oxy:::-en. An ele-ctrocurdio· 
gram and an x-ruy film of the chest 
were unremurkuhle. Rlood-g-a~ studies 
showt•d an oxyi::Pn ~1turution ()( 99•?;,, 
At this point. physiciun~ huhhled 
100% oxygen throu:,:h a s.:1mple of 
blood. Wht•n no l.'olor t'hUng"C' was not
t>d, mt•tht>n1oi.:lohint•miu wa!I sus1wctinl. 
The infant was tn•otl:'d with 0.8 l'C of 
n 1 i;., ml'th_vlPne blul' solution, intra· 
Vt.'nous!y. Hi:-i hn.•nthini:: sluwl•d, und 
hi~ color in1pruved within 15 ininutP~. 

1642 JAMA, June 7, 1971 • Vol 216, No 10 

Forty.five tninuteH nfter the inf1i~ion. 
the infant's 1:olor nnd breathing ap
peared norm~il. and he wa3 di:wh:.irgl'tl 
on the third ho,;pi!al d:iv. 

Laboratory documentat.ion of the di. 
1.ig"lto:1i:1 ""'il.--i niucJ;.· on an initi.il hlo1)d 
~ntnple. 'fhhi ;ipedmcn l'onl:.iiue<l .50'!,,~ 
metht>n1oglobin all detl:'rtnincd hy a 
!lpectrophotometric 1nl·thod. 'fhe etiol
ogy of lhis cusp wn~ truC'ed lo tht• 
child's fonnU].'.l, whieh was prepon•<l 
with water obtained fron1 a shallow, 
privatf! well. Althr:ugh thP wPll was 
loc:.i.ted only ·10 fpct from an overflow
ing cesspool, no hactl·dul ('ontaminu· 
tion wrn; found. \"later samples from 
this well contninPd 77 ppm nitrate, 
an amount con:>iderablv ahov£> the 
Public Health Service w~it<>r stundarcl 
of 45 ppm.' 

Comment 

'fhe association of infant methe
moglobinemia and water high in ni
trates was first described in 194-5 
by Comly.' By 1950, a total of 278 
cases with 39 deaths had been in
vestigated and, in aln1ost every case, 
the water source of these patients 
was a private rural well. Althotigh 
ba(:terial cont:imination of the high 
nitrate well was often demonstrated, 
the:e \'.•as no clear relationship be
tween bacteria and the increased 
nitrates.''·' 

Infants secn1 to be the only group 
susceptible to methemoglobinemia 
fro1n ingestion of water containing 
excessive nitrates.11 Cornblath and 
Hartmann found that conditions in 
the uppergastrointestinal tract of 
some infants enabled the establish
ment of Cl nitrate reducing bncterial 
flor:i. The nitrnte can then be con
verted to nitrite which is absorbed 
and in turn oxidizes hemoglobin to 
methenl(>l{lobin. Because 1nany in
fllnts exposed to excessive nitrates 
do not develop n1ethemoglobinl'tnia, 
additionul factors, such as duro.tion 
o{ exposure, condition of the Olli• 

cosa, r:unount of nitrnte conswned 
and coexistent diseuse, n1ust be im: 
port:int in producing the clinical 
s.vndroine. Infant susceptibility 111:1.v 

also be related to elevated levels of 
fclnl hen1oi.:l0Uin or n transient de
ficiency of rnethemoglobin di:1pho
n1sl~. nn enzyn1£' irnport;1nt in nudn· 
lnining iron in its redu<'ed stnte. 

Methen1og!obinemia-M1l!e1 
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Wnter contnminnted with hi~h 
concE'ntrutionS of nitrntes is not a 
prob!~rn confined tO a r:.ue private 
well. Cun1muncr" citt':; u·rea.:; of 
Southern Culifornin where public 
heulth uuthoriti~s huvl• warned phy
.sici:1n!i .nboul ext!cs.sive amounts of 
nitrates in the well water. In 1969, 
the Texas State Hen Ith Department 
found elcvatCd nitrate .levels in 605 
of 787 wells ! 77~',{1 ) anulyzcd in a 
fuur-county area. Bec<..1use the:-e is 
no t~r.:unomical W<J.y tu reniove ex
eess nitrates from well water, in
fant:; in lhC'~e areas continue to be 
exposed to excessive nitrates. 

!\·1unicipal water obtained from 
well:; can also have a high concen
tration of nitr:ites. A case of infant 
111ethen1uglobinen1ia was traced to 
a n1unicipal water supply in Colo
r::ido in 1962. 10 Data from the Texas 
St<Jte Department of Health indi
t•tlte that 23 ~eparate Texas rural 
public water supplies contain ni
trates in excess o( the recon1mended 
.-.l:.tndurd. 

'l'he risk that inf<:lnts exposed to 
cxct:'ssive nitrates have of develop
ing: tiympton1titic 1nethemoglobine
mia is diffir.:ult tu evalute. The Pub
lic Health Service standard for 
drinking water conc::entration \Yas 

established on empirical ~rounds. It 
\•.:ns bused on the fact that a pre
ponderance of the reported cases of 
1nethernoglobincmia occurred where 
the concentration of nitrates was 
~reuter thnn 45 ppm. There are no 
d;.1ta :1vailable on the number of in
fnnts exµosed to hi~h -nitrate con
ct•ntrations ond, without such de
non1inator duta, the risk of infants 
exµosN tu high nitrate concentra
lior1$ C"..lnnot be c.:ileulated. One con 
only conclude that there is :1 risk 
or well-water-ussoci.:ited 1nethen10-
globinemia for infants in certain 
rural areas that does not exist in 
communitit.-:; wilh low <.'Oncentra

tioM of nitrates in drinking: water. 
A recent report of nu•thc111oi,:lobi

nC't11i~1 in :J.n adult using: hon1e dialy
·sis has expandt'Ci thl• µrohlcni of 
w1•ll·w:1ter-:1s.."oci:itt.~ n1ethen1og:lo
hi11t•1ni:1 to the adult µopuhttion. 11 
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1'hc continued presC'ncc of wells eon-. 
tuinin~ high nitrntc levels and the 
possibility of n1unicipal \Valer hav
ing a high nitr:itl! t·tnicc'ntration 
en1phasizes the in1porL1nec of all 
physicians' 1naintaining a keen 
nwarcncss of this problc1n. 'fhis is 
purticulnrly true with prescnt-dny 
rapid trnnsport.:i.tion of Patients 
front rurrd .:treas to urbnn centers. 
'l'he solution to this pr0Ulc111 dE.'· 
pE.'nds on early id~11tific;1tion of cases 
:-ind µossible sources. 

Once the condition is diagnosed, 
patients should be treated intr:1ve
nously with methylene blue, 1 mg/ 
kg of body weight for adults und 
2 mg/kg of body weight for infants. 
If u source i::; discovered, the infant 
n1ay be protected by the addition of 
lactic acid to the formula or the sub
stitution of dried buttermilk for 
other dried milk products. 1

i How
ever, the best n1ethod of protection 
continues to be a change of \Vntet· 
sourcL- to one with ~1 low nitrate con
centration. 

Enrique Uuh:n, !l<llJ, und Hol>t>d A \Vy. 
m1H", MD, provided the Texat-1 Stute DI.'· 
p•irtment of Heatth with Che t'llSI" report 
Ul"W(I in this c•ommw1k11tion. 
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A study of mettiernoglobin levels ih infants from Qirth. 
through six months showed that even ticallhy babies not ex.Posed 
lo excessive nifrate levels in diets have higher levels 
when young. Babies with diarrhea or respiratory i!lness 
had the highest levels in this population: Ingestion 
of water or formula high in nitrates appears to increase 
the frequency ot_elevated methemoglobin. More than 600 
of formulae showed bacterial contamination. Long-term 
consequences should be investigated. 

'i 

Methemoglobin Levels in Infants in an 

Area With High Nitrate VVater Supply 
Introduction 

Elevated nitrate levels in community \¥ater supplies 
are of concern bei;ause infant methemoglobinemia has been 
associated with the intake of water with high nitrate concent
rations. This "''as first recognized c!inicul!y in J9-t5. 1 As 
methemoglobinemia is not a reportable disease in the United 
States, it is difficult to ac:curately determine the incidence. 
but there have been no reported fatalities in the United States 
since 1960. Since 194.S, it is estimated that betv:een 1.500 
and 2.000 cases have occurred throughout the world. Because 
of these findings. the U. S. Public Health Service recom
mended a drinking water standard of 4.5 mg/I of nitrate (or 
equivalent to about 10 mg/I of nitrate nitrogen). 2 

The factors responsible for elevated nitrate contents 
in well water souri;es include geography. geology, groundwa
ter hydrology. and the addition of nitrates naturally and from 
surface contamination by nitrogenous fertilizers or by organic 
waste of human or animal origin. 

No clinical cases of methemoglobinemia have been 
reported in California. Few or no cases have been reported 
from any other part of the United States where the water 
used was from a community water supply. Nearly all of the 
cases reported in the United States were from rural house
holds with water supplies from wells of questionable sanit::iry 
co.nstruction. This suggests that he:lvy bncterial contamina
tion might :ilso hnve been present. Surveillance of domestic 
groundwater supplies in Culifornia intlicntes that several com
munities huve community water supplies with nitrate levels 
exceeding the Public Health Service Drinking Water Stan
dards. 

In contrast to the overt clinical cases, little is known 
or has been reported concerning the subclinii;a! effects from 
the use of high nitrute waters for infant feet.ling. We have 
no information concerning whether health e!Tects do occur, 
or whut they might be when an infant h:ts a high nitrate 
intake from birth. Nitrate in fooJ or water becomes a hazard 
to health when the nitr:lle is convertet..I to nitrite, and this 
ion when absorbed converts hcmuglobin to methemog!obin. 
The conversion may be carried on by bt1c.:1erial.concaminunts, 
or by bacteria in the digestive tr.1ct. Soon; n1e1hemug!obin 
is present in the normal hc~1l1hy infant t:iut we Jo not know 
whether' there is a prob!t:nl '"'1hen subclinica! elevations of 
methemoglobin occur in infants unJer six months of age. 

On !he basis of experimental stuJit::>1 it is thought 
that the rnethemostobin level nuctualt:"i in response to 
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absorption of nitrite ion und the uctivity of the enzyme 
methernog!obin reductase, which reconvens mcthemoglobin 
to hemoglobin. it has been suggestt!d that this enzyme is 
less active in younger babies {less than three months of age) 
or in those with deficiency of glucose-6-phosphate dehy
drogenase. 

Bodansky4 has reported on some oft he possible health 
implications of elevated nitrate ingestion and Knotek and 
Schmidt5 in Czechoslovakia have presented data on the etTccr 
of differences in the type of dried milk formula (regular and 
buttermilk). as well as the apparent role of b<ictcria interacting 
with the acidity of the formulas. Studies in cattle fed high 
nitrate and high nitrite diets. have shown inhibition of growth 
and shortening of the mediun life span.~ significunt reduction 
in Vitamin A. 7 increased ubortion rare, reproductive dif
ficulties, reduced milk production, and a poor utiliz:Jtion of 
Vitamin A. 8 

Rei;ent studies by Gruener an<l ShuvaP huv.e shown 
the nitrite ion, when fe<l to pregnant rats as sodium nitrit<' 
(NaNo~l. could be transmiueJ across the plac.:enta. resulting 
in impaired growth. These investigators have also found 
abnormalities of the EEG in animab given high Jo.;es of 
sodium nitrite. The evidence of such effects in animuls. 
emphasizes the need to study the long-term hcu!th implic.:~1-
tions of subclinical,elcvatlons of met hemoglobin for inf-ants 
and for pregnancy. 

Methods 

The primary area of stuJy included two com1nunitics 
of 15,000 anJ 5.000 population. five n1i!cs ap:1rt, in the south 
centrul are~ of California known to use groundwater with 
varying levels of nitn.1tc. ·rhc area is at nn e!i:va1ion of <1 
liule over J50 feet. the rainfall a~·cra!!CS 6.-l..i in..: hi:~ per yi.:ar 
and the tccnpcraturc rangi:-; from an avcra!!C k1\V lif J~~r 
during !hr: winier monlh~ to <in a¥cragc of9o~i-: in the su1111ncr 
months. Tht.• c1.·unomy o!°lhc ;1r1.•;1 is d1.·pc11lk·n1 un <1g.ri1,:u l1un.:. 
p;1rticul:1rly the proJuction anJ shipping of cotton. gr;ipe:-.. 
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ficlJ crop-;, ;1nJ citni'i fruit-;. 'In_ 19(17. nitrate ~onccntr;!lion., 
in the grounJw;1tcr., in I hi'i vicin-it y were 'tuJfr:J. ". C(insiJcrin~ 
in Jct.:1il the ... lHircc.,, .... ea .... on<d variations anJ· y.iutcr t<ib!c 
variutiun'i. 

lnfanh from one to !iiiX month'i were examined, :ilJd 
the nitrate-nitrite intake from their formula and water was 
determincJ along with an analy~is for h;1ctcrial contamination 
of water unJ formula. In the primury study area, the wel! 
waters \Vl.!rc tcqeJ weekly. 

All inf;1nts born in the arc;.i were invited to clinics 
for an interview ;1nJ ml.!thcmoglohin Jctermination. Clinics 
were schcJulcd tv.'icc a month. During months when hoth 
parents worked. evening ;1s well <.\s Jay clinks were held. 
All families were sent appointmento.. contacted by a health 
worker before the clinic and afterv"nrds if an appointment 
was misse<l. The infant was o.ct:n at one month of age anU 
at two. three. four anJ six month~ of age when possible. 

The interview include LI a 2~· hour Uietnry intake history 
of food and formul:1. a water intake history ~nU an illness 
history. ~lcthcmoglobin and hemoglobin !t:vels were deter· 
mined from c~q1illary blood samp!1:s. anJ the home of each 
infant was visited the Jay of the clinic visit to co!!ect samples 
of the water ~upp!y used by the ramily and the water and 
formula used by the inft1nt. \Valer samples for bacterial counts 

. \Vere taken from home faucets when they were first opened. 
as well as after !lushing for a few minutes. Asses<;ment of 
findings is bused on the opinion that the nitrate content of 
water at the home is more of a controlling factor than nitrate 
content of the well sources. 

All san1ples \Vere analy·zed at the California Stare 
Department of Public He:.llth for nitrate anJ bacterial con
centration. Examination of water and formula usi:J bv infants 
included a determination of nitrite concentration. Bt:cause 
of the instubi\iry of methemog!obin in whole blood. i1s 
analysis should be stnrted within half an hour. Laboratory 
equipment anJ re~\gents \Vere brought to the clinic by a chem
ist who measuret.l methemog!obin .ind hemoglobin concentra
tions immcJiately after blood samples had been taken. 

Participating infants were given general physical 
cxaminntions including growth and development measure
ments nt the cnJ of the study. 

The stuJy w~\s Jiscussed with physicians practicing 
in the community prior to the clinic visits. All findings were 
discussed with the parenl and were. in addition. sen't to the 
info.nt's physi..:ian. 

Infants recei\'ing prepared t'ormula or bottled w:.iter. 
or those being brea:.t-feJ formed a suitable control population 
within the service urea of the communi1y water supply. 

Laboratory Metn.Jds 

Hemoglobin and methemog!obin concentr..ttions were 
determined <.ln 0.1 ml samples of c:.i.pillury blood taken by 
heel prick Juring. thi.: in1erview. The method useLI W<IS based 
on thal pul"lli-.heLI hy H:1inline 10 with lllLH.liiicalions Sllf':gested 
by Winton :1ndTan.liff11 and Hcgcsh, et :ii.'~ It was nece:-;sary 
to e~tenJ the Jura1i0n or cenlrit'ug.ation following hemolysis 
in Tritontiora:c: :-.ollHion in orJer to in!-.ure a clear suf!c:rnalant 
solution. 

Water ~1nJ formllla sn1nples were icer..I or preserved 
and sent to the heaJquOlr!cr's \ahonitory for determination 
of nitnite coni;entration by the hrucine methodlJ and for 
estimation of CL1liform. fecal coliform. and to tu I ba1.:terial Jen-

sities. Nitrate-nitrite con(.·c-ntn1tion in 'milk or formula wn~ 
dctcr.mineJ nY :i m1.:thot.fpuh!i ... hcd hv ~tanning, e! al' 14 Nitrite 
in watei w<1~ Jcti::rmin.;:-d following ihe method of Stric!d;ind 
and Parsons,:~ C ulir;.1rrifand fec;d co\ifofm 'Jen~itics {a.s fl.lost 
Prohablc ~~unihcr, .\lPNJ were t::~lirn;1tcd hy U\C ofthc nn1lti· 
pie tube fermcntntion mctlloJ, 1 ~ t\ st am.lard plate count (SPC) 
was also performed on cuch sump le to provide an a.-;ses!'irt\Cn! 
of th~ non·coliform contamin:.ition levels. 

Results 

Slightly more than half t:-ic infants born in the arcn 
were ex;aminc<l at lea~t once. Tho<;e who participated and 
those who Jid not were \imilar in ethnic origin an<l in area 
of resiJencc. \Vhilc there may he a selection bias. we were 
unahle to identify any pattern whid1 coul<l be intlucncc<l 
b~1 it. 

H:.1if the infants in the nitrate study were on concen
trated formub. usunlly dlluted with an equal volume of v.T1ter. 
Twenty-four per cent used prepared formula. and ten per 
cent were on cows' milk to which no water was added. Nine 
per cent were on evaporated milk formulas with varying con~ 
centrations although must!y l: I dilutions. Less than three 
per cent were on llry n1ilk formula and less than three per 
cent were breast· fed. Commercial formulas ~enera!ly contain 
50 mg!! of Vitamin C, the inf:1nt thus receiving l.5 mg per 
ounce of formula ·per day. 

Over a period of one year. 487 examinations were 
completed for ::!56 infanrs. One-hundred seventeen of these 
infants had multiple visits at different ages. ~1a\e and female 
infants were equally distributed in the study group and there 
did not appear to be any significant difference in rnethemoglo
bin levels by sex. 

There were age variations in methemog!obin levels. 
independent of water supply. Figure I and Table t show 
that young babies. up to 60 days, who are in good health. 
are likely to have higher methemog!obin levels than do older 
babies. This effect appears to be independent of the level 
of nitrate in \Vatcr. since it is also found among babies who 
are breast-fed or \Vhose formu!;1s are made with bottleJ water. 

Figure 1-Cumulative Per Cent of ln1ants by Age Groups 
for Per Cent r-J1ethemoglobin March 1970-March 1971 
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I The cumul:11ive frequency Jis1ribution hy age, Figure 
I, shows a hin1odal Jistrihu1ion. l)f which the lower portion 
is below .ii;;:. methcmoglobin. Accordingly, we have divided 
the results into those with less than .t':f met hemoglobin and 
those with i;reater.1.hose with more than 4r;-;. n1cthcmogll1hin 
we CtJnsiJer to h<1vc elevatr:J levels. This l1Ccurrcd in twenty
one infants. one of whom h;iJ :in elevated level on two succes
sive cx<lminaiions. There are thus twenty-two positive tests 
or 4.5% positive. 

Babies who h:::ive minor illness appear to have higher 
methcmoglobin levels than healthy h:..ibies of the same age. 
One-third of the infants with elevated values (above 4% ) 
had respiratory illness, but the four highesl values observed 
were from inf~ints with diarrhea. Tables 4, 7 and 8. 

Since it is anticipated that slandarJs for the community 
water supplies n1i!,!ht be b;.iseJ on the total nitraie
nirrite-nitrogen content, the intake of infants was calculated 
similarly on the basis of total nitrate-nitrite-.nitrogcn intake 
in milligra.ms per liter. This was calculated from the his1ory 
of ingestion and the measured levels in water and formula. 
This approach difTers from that used by \Vinton .. T-ardiff, 
and ~lcCabe. 1 " Table~ shows the relationship of methemo
globin levels 10 nitrogen intnke by age. Table 3 shows the 
level of melhemoglobin for babies who gave no history of 
illness. While elevated methemoglobin values (>40-) are 
about three times as frequent for not ill babies with high 
nitrogen intake as compared to those with low nitrogen 
intake. the difference is not statistically significant with this 
sample size. Among ill infants, elevated methemoglobin 
levels are five times as frequent in the 5.0 to 9.9 mg per 
day nitrogen intake group as those with an intake below 
5 mg. 

Bacteria in significant numbers were found in the 
water and formulae available to infants based on coliform, 
fecal coliform and standard plate counts, Table 5. lmmi!diate 
and flushed samples from the household supply, bottled 
water, boiled tap water, and the formula often reve;~.led con
siderable contamination. The least contamination was found 
in the immeJiate and flushed samp!esofthe public community 
water supply. 

The various types of commercial formula used by the 
families were analyzed and a!I had less than 4 .0 mg/1 of nitrate 
and' less then 0.05 mg/I of nitrite. Dextrose was used in 
evaporated milk formula, and this h<ld a level of 0.52 mg/l 
of nitrate and less than 0.05 mg/I nitrite. Boiling of water 
for formula for up to 10 minutes produced little change in 
the concentration, but between 10 and 15 minutes nitrate
nitrogen concentrations began to increase. l n a laboralory 
experiment nitrite was produced in greater amounts when 
·the nitrate-containing water was boiled in uluminum, rather 
than in glass. These observations require further study. 

The Wells serving the Western side of the larger town 
have a r~Jatively low nitrate level. whereas those serving 
the Eastern side of the town nuctuale as shown in Figure 
2. On the side with lower nitrate levels. no single well 
exceeded the 45 mg/I limit, but on the other side, demand 
for water occasionally required using a well with higher con- . 
.centrations. Nitrate concentrations in the water from any 
singl~ well are· known to be ~ubject to variation by time 
and season. Tables 6a, b, .:ind c show the relationship of 
methemoglobin levels to nitrate exposure by area by age .. 
Tables 7 and:S .list the circ;umstances in which elevated 
met hemoglobin le.v~ls (4.3%) were observed in :? I infants, 
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Tahle 9 show<> the reveri;ihility of elevations when babies 
were- chan~ed from wafer with a high nitrate-concentration 
to bottled water. 

Figure 2-Well Nitrate Concentrations, 
Low-Median, March 1970-March 1971 
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The physical examinations on 98 infants did not reveal 
any findings different than the expected normal variations. 

Discussion 

Prior studies have shown !hat only very young babies, 
usually less 1han 60days. became ill with methemoglobinemia 
and that bacterial contamination was probably necessary to 
produce this clinical illness. Since \\.'e have observed no cases 
ofdinical i!lness, we can only provide peripheral information 
concerning these prohlem.~. However. many variables play 
an important rote in the determination of methemoglobin 
levels. The role of age is seen in the clustering of elevated 
values in the J 1-60 d::i.y group. No infant over 90 days had 
a methemoglobin over 3.0 per cent. The majority of illness 
was Jue to respiratory infections, however, the highest 
methemoglobin elevations were in infants with diarrhea. For 
example one infant had 30 do.ys of loose stools. This infant 
had a high nitrate exposure anJ the highest mcthemoglobin 
level, 10. 7%. Among the 01her infants there was no consis1ent 
correlation between nitrogen·-inlake and methemoglobin 
elevation. The only i'nfant hospitalized with diarrhea had a 
me-r:hemog!obin level of 8.4 per cent but had been using bot
tled water continually. 

The presence of b:lcteria in water and formula may 
present as much of a problem as the presence of nitrate .. 
Table 5 clearly indicates the need for better education -of 
parents in the handling of infant feeding. 

Taken singly the "risk factors" for elevated 
merhemog!obin associated with 1) high nitrate ingestion 

'cmore than 5 mg. in 24 hours). 2) illness, 3) location and 
4) contamination of formula hy fecal coliform organisms are 
shown in the following contingency tables. 

The x? of9.7 for nitrate ingc'.'ltion in the !able is ~ignifi
cnnt at the 1% level. Because of the ~mall s·amp!e size, this 
wus- conlirmeU by usi~g Fi.sher's exact test. Ho:-vevcT, the 



Oabics 
tfation 

High-

- -~ 

" 

:veal 
ions. 

bies, 
emia 
ry to 
:a.ses 
nion 
play 
Obin 
ated 
had 

ness 
he st 
For 

fant 
obin 
lent 
)bin 
ui a 
bot-

nay 
ate. 
I Of 

led 
ion 
ind 
are 

iifi
.his 
the 

Nitrate Ingestion lllnass Status 
0-5 "":19 ·> Smg Totol . Not 111 ~II Total 

Mhgb<4~'o· 410 53 463 Mhgb<4%1 359 104 463 
Mhgb~4°/o 14 8 22 Mhgb ;<s4°/o 14 8 22 

xl 9.7 x1 .n.s. 

Mhgb<4°/o 
Mhgb~4°/o 

x' 

Fecal Colilorm 
Location Count In Formula 
E:.ast Other West Total <:lO ~30 Total 
159 131 174 464 Mhgb<4o/o 165 253 418 

5 8 9 21 Mhgb;:.4°/" 5 17 22 
n.s. x1 n.s. 

five highest methcmog!obin tests occurrcU in babie::. with 
illness. only one of whom had an elevated nitr:ne inge.i;tion. 

These fin<lings represent a set of observations of a 
rapidly Ouctuating set of phenomena. They may not be rep-

rescntativc of the maxim;d potential of these v;iriah!c rroccs-. 
::.es. 

Conclusion 

Our <lat a inJica.te that even healthy babies not exposeJ 
to excec;.~ive nitrate levels in thc.ir Jicts, h:lve highc"r 
methemoglobin levels when they are young. that is, under 
60 Jays, than !hey Jo when they are o!u'er. V.'e also find 
the highi::st !cvt:ls of methernog\obin (over 6';'c 1\1HbJ in bahies 
who have respiratory illness or diarrhea. Since the babies 
which we examini.:U \Vere not n.cutcly ii!, it is conceivable 
that acutely ill hnbies have a much more serious problem 
from mcthemoglohincmia. 

CompnrcJ to the cffcct_s of uge and stute of health 
in el~vation or the methcmoglohin !eve! (over 41'.:( i\tHbl the 
effect of in!;estin~ nilr:.itc·nitritc·nitrogcn in e.'(cess of S mg. 
rer day from community w:1tcr suppliei; j.., detectable but 
not impressive. Bacterial contamination of formula may con
tribute to such elevations. 

Table 1-Methemoglobin Levels By Age March 41 1970 thru March 25, 1971 

Methemoglobin 
per cent 

No. 

0.0·0.9 6 
1.0-1.9 178 
2.0-2.9 214 
3.0-3.9 68 
4.0-4.9 12 
5.0-5.9 4 
6.0-6.9 
7.0-7.9 
8.0-8.9 3 
9.0-9.9 
10.0-10.9 

Total 487 

Age In days 
Total 0 - 30 31-60 61-90 

~'o No. ~,,, No. % No. % 

1.2 2 1.0 3 3.0 
36.6 7 15.2 21 10.8 39 39.0 
43.9 28 60.9 107 55.2 46 46.0 
14.0 9 19.6 48 24.8 9 9.0 

2.5 2 4.3 8 4.2 2 2.0 
.8 3 1.5 1.0 
.2 .5 

.6 3 1.5 

.2 .5 

100.0 46 iOO.O 194 100.0 100 100.0 

Table 2-Nitrate-Nltrite Nitrogen Ingestion and 
Methemoglobin Levels by Age for Total Infants 

Twenty•four hour nitrogen intake 
<5 mg 5.00-9.99 mg 10.0-20.0 mg 

No. Infants Mhgb level Mhgb level Mhgb level 

91-120 

No. % 

~ .4 
55 78.6 
12 17 .1 
2 2.9 

70 100.0 

Age examined <4~'o ~4"/o <4"/o ;-;.4% <4'% ;,4~{. 

< 30 days 45 38 2 5 0 0 0 
31·60 days 194 156 11 19 6 2 0 
61·90 days 102 87 1 11 2 1 0 
91-120 days 68 64 0 2 0 2 0 
>120 days 76 65 0 10 0 1 0 
Subtotals 485 410 14 47 8 6 0 
Totals 424 55 6 
Per cent with 
4% Mhgb or more· 3.3% 14.S"k 0.0"/o 

'4.52' of 11'1• Total Cn11nt Poo11l1hon l'llv• Ml'IQIJ llX!,,.. "' 
5 1nQ11 N•lfOQln..Z2 15 m~ 1 NO, 

10 mOJl NltrOQll'\o« J m~I NO, 

>120 

No. % 

56 72.7 
21 27.3 

77 100.0 
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Table 3-Nltrate-Nltrlte Nitrogen Ingestion end 
Methemoglobin Levels by Age for lnlants Without Ill· 
ness 

No. Infants 
Age examined 

<30 days 37 
31-60 days 156 
61-90 days 61 
91-120 days 51 
> 120 days 48 
Subtotals 373 
Totals 

Per cent with 
4°/o Mhgb or more 

Twenty-tour hour nitrogen lnteke 
...:5 mg 5.0Q..9.99mg 10.G-20.omg 

Mhgb level Mhgb level Mhgb level 
<4°/o ~4°/o <4'\'o ;:.. 4~ 1o <4%1 ~4o/o 

30 2 5 0 0 0 
126 6 17 3 2 0 
66 1 9 2 1 0 
48 0 0 2 0 
40 0 7 0 1 0 

314 9 39 5 6 0 
323 44 6 

2.78°/o 11.3"/o 0.0%1 

Table 4-Nltrate-Nltrite Nitrogen Ingestion and 
Methemoglobin Levels by Age !or Infants with Diarrhea 
and Respiratory Illness 

Twenty-four hour nitrogen Intake 
<5 mg 5.00-9.99 mg 10.0-20.0 mg 

No. Infants Mhgb level Mhgb level Mhgb level 

Ag• examined <4°/o ~4%1 <4°/o :,.4°/o <4"!1
0 ;;:.4'% 

<30 days 8 8 0 0 0 0 0 
31-60 days 38 8 5 2 3 0 0 
61-90 days 21 19 0 2 0 0 0 
91-120 days 17 16 0 1 0 0 0 
>120days 28 25 0 3 0 0 0 
Subtotals 112 96 5 8 3 0 0 
Totals 112 101 11 
Percent with 
4°/o Mhgb or more 4.9°/o 27.2""/o 

Table Sa-Nitrate-Nitrite Nitrogen Ingestion and 
Methemoglobin Levels by Location for Total Infants 

Table 5--Fecal Coliform Wat.'Jr and Formula Samples 
March 1970-March 1971 

Sample Total No. 

Immediate 481 
Flushed 476 
Tap boiled 253 
Bottled 153 

.Formula 440 

F.,cal cofi1orm organism• 
"<3 Wat•r 
<30 Formul• 
f3 & > W11t1r 
30 & -. Formula 

Fecal coliform {E.C.) 
Acceptable" Not Acceptablet 

No. % No. % 

'439 91.3 42 6.7 
458 96.2 18 3.8 
204 80.6 49 19.4 

98 64.1 55 35.9 
170 38.6 270 61.4 
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· East Delano 
Twenly·four hour nitrogen Intake 

< 4.99 mg 5.00 .... mg 

No. Infants Mhgb level 
Age examined <4%1 ;;-.4°/o 

<30 days 14 12 0 
31-60 days 63 54 
61-90 days 40 34 1 
>90 days 47 46 0 
Subtotals 164 146 2 
Totals 148 
Per cent with 
4°/., Mhgb or more· 1.4"/<f 

'4.52""· Of lhe Total inlanl popu(a!1on hav1 Mhgb 1bov• 4"4 
5 m9ll N1trogen«"i' 15 mg'I NO~ 

10 mg/! f11lro9en,44.J "mg/I N01 

Mhgb level 
<4%1 ;;i:4"/o 

2 0 
6 2 
4 

0 
13 3 

18 

18.8°/o 

T 
N 

.. 
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TablC 6b-Nltrate:Nitrlte Nitrogen Ingestion and 
Methemoglobin Levels by LQcation tor Total Infants 

y/est Delano 
Twenly·four hour nitrogen Intake 

<4.99 mg 5.00 .. mg 

No. lnlants Mhgb level 

Age examined <4°/c -;.4o/c 

<30 days 15 14 1 

31·60 days 76 58 8 
61-90 days 36 31 0 

> 90 days 56 50 0 
Subtotals 183 153 9 
Totals 162 
Per cent with 
4°/o Mhgb or more• 5.55%. 

••.52•.;, ol 1he Total lntant Popula11011 hav• Mligb abo~• 4°' .. 
5 mg1l No\/Ogen,22 15 mg:I NOi 

10 mg.11 Ndragen.44 J mg'I N01 

Mhgb level 
<4"k -;.4°/c 

0 0 
10 0 

5 0 
6 0 

21 0 
21 

0.00°/c 

Table 6c-N\t~ate-Nllrlte Nitrogen lnge$'llon and 
Methemoglobln Levels by Location for Total Infants 

·Other locauon, 
Twonty-lour hour nitrogen Intake 

<4.99 mg· 

No. Infants Mhgb level 

Age examined <:4"/o ~ 4°/o 

<30 days 16 12 

31-60 days 55 44 2 

61-90 days 26 22 a 
>90 days 42 34 a 
Subtotals 139 112 3 
Totals 115 

Per cent with 
4o/o Mhgb or more• 2.6°/c 
·•-52"~ 01 the Total lnl.111t Popul~t1on ha<e Mhgb above 4•/ •. 

5 mg/I N1trogon.22. 15 mall tJQ, 
10 mgll Nt!rogen,44.J mg'I N01 

5.00+ mg 

Mhgb level 
<4~'" ;::.4o/o 

3. 0 
5 4 
3 1 
8 a 

19 5 
24 

Z0.8°/c 

Table 7-lllness Sy· Age With 4.0°/o Methemoglobin March i970-March i97i 
Age In days Type of Illness 

Mhgb No. Q.30 31-40 41-50 51-60 61-70 71-80 Resp Olar None Med Unk 

4.0-4.9 12 2 2 4 2 4 4 2 

5.0-5.9 4 3 2 2 
6.()-6.9 
7.0-7.9 
8.0-8.9 3 2 3• 

9.0-9.9 
10.0-10.9 1t 
Total 21 2 6 8 2 2 7 5 6 2 

'1 Oia,;nea witn rsspirator,- illn•n 
1 Qiarrnu with med1c<11oon 
t100'• 510<:!~' for JO d~y_s 

Table S-Comparison of Birth Weight, Illness, Formula, Water and Nitrogen Intake tor Five Highest 
Methemoglobins 

"!. Birth Formula Water Intake N03-N02 
Mhgb weight Illness Type Oz. Contamination Type Oz. Nltrogen/24 hr 

6.\ 7-5 R" evap 111/4 x~ Term. 0 2.89 
Steril 

8.9 7-6 o· Prep 12 x Bottled 0 0.17 
8.9 7.5 D Cone 1:1 14 x Bottled 0 0.04 
8.4 7-31/2 D Dry 18 x Tap 3Y, 1.16 

10.7 9-61/:i Dt Evap 19.3 x Tap 8 8.31 
Oext Boiled 

·A..R .. 0111tory 
D.D1affTIM 

10...rrn ... 1oe1w 11001, /or ~o d•Y1 
l~ont•m1n•ted 

METHEMOGLOBIN LEVELS 1N INFANTS 1179 

TI 
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Ta~le 9:--Comparlson of r.1ethemoglobln Levels A.fter 24 Hours Use of Bottled Water· and After 
One Month .on Former Routine 

Clinic Vl.stt·1 Clltilc Vlslt-2 

Ag• Mhgb 0/o 'Hgb NO:r-N62 Age N01-N02 
Oay1 CV-1 24 hrt CV-1 24 hrt lllnena Nitrogen Days Mhgb Illness Nitrogen 

Loose Stools 
35" 10.7 4.03 11.6 11.1 x 30 days 6.306 57 3.36 0.049 

40 2.13 2.35 10.5 9.65 0 1.296 
42 2.26 2.90 9.3 9.9 0 6.965 
46 5.23 3.19 11.4 11.2 0 7.762 

Diarrhea Resp 
46 8.2 2.14 10.43 9.1 x 2 days 1.160 74 3.57 x 7 days 1.098 
51 2.63 1.57 9.5 10.2 o 6.170 79 1.93 8 243 
70 2.68 1.56 10.0 10.3 0 4.883 A:!si: 

105 1.74 x 2 days 0.597 

•e:1cept tor 35 day old mtani-MhgO or type of wal11r used not known when mothe11 as~ed ID part1copa1e. 
tAttltf 2• hour'!. on OOtlled Wi.!CI 
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Department of Environmental Quality 
P. 0. Box 1760 
~ortland, Oregon 97207 

Attention: Water Quality Division 

Gentlemen: 

Jeanne Orcutt 
4201 N.W. Third 
Gresham, OR 97030 

Sentember 11, 1984 

Regarding the "threat to drinking water" hearing, nlease include the 
following material in the record for consideration by the Environ
mental Quality Commission. 

Excerpt from Ren. Wally Priestly's testimony May 2, 1983 
at the House Hearing on the Seenage Bill. 

letter from Ren. Annette Farmer to Senators dated June ?, 1983. 

A message from Ren. Lonnie Roberts to citizens rerarding 
sewers and the Seenage Fee. (undated) 

A article that appeared in the Oregonian September 1, 1984 
11Snringfield to auction off "unwanted lots". 

This is being mailed at the nost office on Sentember 11, 1984, your 
deadline for submitting written comments. 

Sincerely, 

~~ ,f c.~i-eu-c.r 
Ue~e E. Orcutt 

~·.j,,' ., . , ... -··· 
'()I '~; .. 

': 



1'llf'Y 'RE IN!ll\BITED OJ( NOT? 

@3'~ 
THEY PR0Ili\!3LY COULD Tl!l.T COULD IlE ll!ZO:JGllT OU'!' lN TllIS Elli\BLING 

ORDINANCE. I THINK Tlll\T TllJ\T IS l\ POSSIIlLI'l'Y--YES. 

/f~3 \\\"-\1 ::i /l.c """' e. !/'-cr.4 ~~c.J1'i µ ', 

~TLY: • IT \•/AS MY INTENTiotl TO VOTE FOR TllIS \'ll!EN I FIRST llEilfW l\IJOUT 

··.-i.Y: 

.':J • ) 

THE SEEPAGE FEE--I 'D NEVEH 11£,\J.:D OI' SUC!l l\ 'l'JIHJG BEFORE 'I'llIS 

PROPOSAL. \'IE ALL LIVE ON SUCll i\ SCATTE!UI·:G OF INFORMi\1'10:' AND 

PERHAPS I LIVE ON LESS INFOR:-IATION 'l'il,l\n "11','.iY OF YOU, BUT LET 

ME JUST SHARE SOME KIND OF !IUNCllES 'l'll;'\'l' co:11·: 'l'O ME. 

REP. OTTO MENTIONED AilOU'f Tlrn \·:ELL:. TliilT ,\J{E f\EING DEILLED 

FOR OUR WATER SUPPLY AND TIL\T I1PPi.!;'.·:N'1'LY l\Rl' H! THIS AHEI\, l\iW 

I VISITED i\ FEW OF TIIOSE SITES i1ilD I l\lW\v 'i'lL\T THERE IS ii Dl':.' 

OF l\ PROBLEM ilND TllEHE' S ii CON'i'!WVEi'.oiY IN OUl: CITY AS TO 

\'iHETBER OR NOT THAT ~·17\.I\LS GOOD s.c:·~SE. l'f 'l'U!::·!~~ ()LJ'r 'J'Hi\'t Tflf~R!_~~ 

i\RE I\ FE\oJ PEOl:iI,E 1'Ill\.T l\LLEGE '£1L'\'l' 'l'l!Er:E 1 S l~l~~!J OT:' l\. J'OLTTICZ\L 

THJ\'f PEHS0~1 IS /~ND I Hl~PPEl~ 'i'O l~~·:\ ):;; Tl!i .. 'l' r.i'lli\'i' PJ~RSO~J :\L:~O (_);·;~~~; 

'A LOT OF THIS SOUTH SllOl~E 1nou:';'l'l.:.~·?,I~ l\1~1-:r\. I 1.·n::N'l' 'l'·:-; GF1.1>:·: 

sc1100L WITH 'l'JJE GUY, AND I T11rr-~1-; ·-~'111: !·'/,] J.: ·r11;:,:r, ... -1\~·1n '.i'l!E ·r111~·:c 

THE VJ\LUATION OF 'l'HE PI~OEEi~1'Y \'J 1.1'i I l :·J 'l'i.J E D T.:-: '~'L IC'J'. h'fi II"L I 1J' 

rs DESIRJ\nL1~ TO ACCO.\iPLT~;u 'l'H1S t:~~~J / T'l' 001·:.(_;u 1 ':i' S~·:E~·l ·ro l·iI:~ 

TO DE THE Fl\11{ ~·~AY TO DO T'l'--JUS'i.' '1\) !·~1\l<E Tll~.~ C~I1\l~GES O!J .'l'iLE 

BASIS OF 'l'!JE RESIDENC2. 'l'JJE Cll;rnc;r: ou·r TO m: ON nm 13.1'\s:u; OF 

RECEIVED VALUE' AND IF YOU O\YN Pl\Ol'EH'i"( u; Tm·: SOUTH SliORE 

INDUSTRIAL i'.RE1'\' AND I t;usT RELl\T'' 'i'O YOU Tlll\'i' ii GOOD DEi\L OF 

TJJAT PROPERTY lll\S BEEN IWSDGED JN Fl<O:'l TllE RIVER. IT'S NE\'ILY 

CRE1'\TED PROPERTY--QUI'l'F !\ DIT OF 1'1'--TilOSE P!·:OPLE WHO !!'\VE 

THOSE O\'iNEHSl!IPS OUGHT TO Sil.IRE M:D l'!mFEl<il:JL'{ \·!E OUGllT 'l'O 

GO THE 'fR!1DITICclt\L ron;.1 Oi' i\ :;J>i.:C:li\!. DTSTiUCT C!1EN1'ION. TJIJS 

IS VERY NO\'EL. I'D Nl<VEi\ llCi\H.T) OF t\ ~ll·:J·:Pi1.Ci·~ CJU\nC;E. 

r.1Y CURH.EN'r J:U(:CH IS '.l'IL'\'l' l 'D P\\FF1·::{ 'l'i!F 1JIS'J'H.1C'i' PJ\'l'f!ER 

Tlli\ll THE SEEl'i\GE C!J1\l\CE /\L'l'1!1_-:l:cr! _i .'\;:,~_;uHt:J) l!fJ:.;i:; l1lJILiJi~I~S Tllr~1· 

J ;·:i\S GOJt·!G 

c;,Ei1NED Ul' • 
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ANNETTE FARMER 
MULTNOMAH COUNTY 

. OISTR!CT 20 

COMMITIEES 

Chaorp<i:r!<O<l: 

RE.Pl Y TO .A.OOAESS \NOICATEO: 

0 .HouM of A~•-.ntatt.... .. 

Educat.011 

Mftmber: 
Hum.an Aesource1 
Etecnons 

s.i.m. °"~ 'i7310 

0 2&03 NE. l 44ttl 

Senators, 

HOUSE OF REPRESENTATIVES 
SALEM, OREGON 

97310 

June 7, 1983 
.' ,r.-: 

House Bill 2784 authorizes the imposition of a seepage fee to fund 
construction of sewers in East Multnomah County, specifically, in the 
industrial South Shore area by the Columbia l'iver, NOT in the residential 
area. This is an unusual method of funding; it has never been tried 
before in this state. It is grossly unfair for a group of people to pay 
fees without receiving any services in return. The legislation before 
you leaves the residents of the area open to taxation 1,ithout representa
tion. There should be further amendments to HB 2784 before it is passed 
by the Legislature. Amendments were proposed to the Senate Local Govern
ment and Elections .Committee. The only reason the bill 1;as not brought 
for reconsideration on the House floor was because of an agreement between 
Representative Bauman and Senator Roberts that the Senate Committee v/Ould 
favorably consider the amendments. That Vias NOT done at the Senate com
mittee hearing. 

THE PROBLEM: The situation in East Multnomah County is unusual for 
several reasons. Although sewer development in the remainder of the metro
politan area was funded through federal grants of up to 75% of the total 
cost, federal funding for the 50 mill ion dollars Vlorth of projects in this 
area is uncertain. Second, there is no local representative governing 
body whose primary responsibility is to the residents of that unincDrpor
ated area. Third, the residents are dependent upon other jurisdictions 
to provide services and issue bonds for local projects. They are vulner
able to Portland on the west and to Gresham on the east. The seepage fee 
could help force neighborhoods to anne-x··themse-lves to the· cities . .. 

THE PROPOSED SOLUTION: Seepage fees Vlill be levied against Inverness 
basin residents in unincorporated East Multnomah County and will fund the 
construction of sewers in the indusci-1frl South Shore area just north of 
their neighborhoods. (See map) This is a transfer of funds from one 
area to another. The feepayers, having put money up front for this_Jl!_Q_
ject 1;hich benefits the entire metropolitan area will not get sewers, 
accordin to Multnomah Count , for at least another 15 ears. They may 
pay over 2 ,000 before they are ever assessed for their 01<n sewers. 

The other goal of these se1,ers is a clean 1;ater aquifer supply. 
Because of the outstanding drainage in the area, the pollution in the 
water in much of the area is so low that it does not warrant sewers. 
Thus, the bill proposes to remove one of the provisions of the "Threat 
to Drinking Water Act" in order to allm< Multnomah County to impose sewers 
and general obligation bonds without a vote of the people regardless of 
the level of contaminants in the 1;ater. 

i! 



HB 2784 
June 7, 1983 

ADDITIONAL SAFEGUARDS NEEDED THAT: 

1) New housing developments, commercial, industrial and vacant properties 
pay a fair share. 

2) Put a time 1 imit ( 10 years) on the duration of the charge. Put a cap 
on the amount of the fee. (At a recent meeting the County Executive 
suggested that the seepage fee will probably be $10 per month and 
maybe more. ) 

3) Credit for people who have to replace failed cesspools while waiting 
for 15 years for their sewers and paying seepage fees. 

4) Credit given to feepayers when the sewers are completed should be 
against assessments charges for the actual sewers, not against hook
up charges. 

5) Restore the prov1s10n in the "Threat to Drinking \~ater Act" to require 
a vote of the people on government actions if the pollution levels 
are below the allowable level. 

SUMMARY: This may seem like a small fee, but it has many implications. 
It may help change the status of the Unincorporated East Multnomah County 
area, Just because the 90,000 potential feepayers are not as well organ
ized here as the governments of the area, do not ignore them. The cost 
of protection sh-Oul d be borne by those who benefit as wel 1 as those who 
contribute to the problem. Passing an open-ended bill like this is a 
bad precedent, it could happen to your county. 

The attached Wall Street Journal article speaks for itself. It came 
one day 1 ate, the bill never wou 1 d have passed on the House fl oar if we 
had had it on May 2nd. Please consider carefully what the legislature 
is doing by imposing a punitive tax on about 9;000 families. I urge you 
to send. the bi 11 back to corrmi ttee where the amendments cou 1 d be adopted, 

_ _,,~ l_ ___ ----·-·' 

/T\Yt'n\f'::Os' 

Tr't'nf,·,1~nt-. 

Sys tet\\ 
.S~rt1(_e '-_ _,.., 
AreC\ 

-$wf) Shore 
_ I 11du.s+ria 1 

I 

r·· J 

··~Lcess~ool users whose fees 
under HS 2784 will fund 
sewers in the industrial 

A l'PQ. South Shore Area. 
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W 
!JE.-..; IT CO.\l[S to tlw 1•a!ie \l'llh which a cav can annex 
~11rrnunding 1:111d, ~!ark Grtrdiner. the finance director of 
P1_n·11a11d. Ore .. adn::ts tu cas!rng an cccasional envious 
gl.tnc•.' :11 Ho1Jst011. T1_''(;1s has lilil'ral annt'xation laws. and 

H1 1 ~1sto.1 h.\s l'x;1:ncted J;t'Ogr:wh1eally by simply grabbing !and that 
i,,,,k1'd goud 

l'rl'gun has L1r \<111gllt1 r ,\lll!exallon laws. Thal complicates 
~!:rngs for ~'ortl:111d 1pop. 3t!B.Oullt, which has watched ils population 
sh:•r·e ni its four-county inetropulnan :i.re:1 slip 
frrJn'. ~a·-·, to 31).--, since !950. To rega·m dorni· 
:1.i1~c~·. Portland has been eyeing a -IO·square· 
'"Ii<' clumk or unincorp0rated land in i\1111l110· 
1n:1!1 l"/\11nt1·. l'<ISl of the c1!v. The attractwn is 
l.t'-lllJ :1Cl't's· of raw iudustririJ land fro1llJng O:e 
CL'lumbia Rll'er plus a relati1'e!y prosperous 
,-.npula:i,1n ,1f about H0,000. 

Gr:1rung .ill or part or this pnze land onto 
P'lrt),1nd won't be easy. llnl1ke Texas. annt'xa· 
·1,,11 i11 f?.JJ'_gon n•gu1res niter apprnvi!I. :itany of the county repi· 
dt'nis rnon'd there years ago 10 escape Portland's government. Evrn 
111111 :nany preft'r startill),' a new city, if urb:rn government is inev!· 
· ,b!t'. tn being gobblrd up by !hr1r laq;er neig-hhor_ Such ;i city 

.:al IJ<' th.:> Sl'Cllnd largest cHy 1n Oregon. 
S1• Portland ts pushing its case ill a novl'i way. ll is trying to 

.,.,._llt' :. r!11n.1w fr_il" :rnnexar1on by uffrnng t<1 PXpand v:ll"ious munic
:: .. : ~<'i'llCt's-pol!c-.'. p:i.rks. planning and st:wers-beyond the city 
.i''.I!~ 

I 
~ THE. Ct.l.\!J~G :\!ONTH~. officials o_f Portland .. \iultnumah 
cc,unty .1nd two other adJacent counties will g-ather around 
de~ciilt'a :1:aps :ind !ay down an "urban services botmdary." Jn· 
side tliis line. Portland will offer to sell a range of municipal 

st•rv1ces. ·-we· re Ill'!· going to force the city on anybody. We're going 
lf1 st>tl 1t." savs i\lr. Gardiner. But he adds: "llltimate!y, we would 
f'\pect that !3nd to hl•come part of the city." 

Purtland·s str:i.tegy ·1s made easier by !he city's financial 
;:i·-ilth 1UJs Angeles and Portland are the only West Coast cities 
d:u~e o,'t'nera! obligation bonds are rated tripl_e·A by Moody's Invest· 

.1t;. s~r'-"ll't>.l ,\lultnom~th CL>Lmty ism rocky financial shape and hns 
,"•·1'.111\ .11wf111nced mnJor cutb•leks lll srrvicl'S. "We do11·1 !1avp a 
·rb f11·pgram ,111y~nore," says County Ex1~cutire Denr11s Buch;inan. 
\\\• ju~l ou the grass often enough to stay out of trouble with ihP 

':r-" m;1r~hal."' 
n:\• abs(•nn• .,i st>wers 111 the cr1mH>"s unincorporated arcn 1s 

!· 'r':.1111r~ b1g~·!st problem if th<' urban services plan g-1lL'S through. 
Ci~~ ~!•.1\tn0nnh t~PIHHY m<ty be tile most densely populated <irea 1n 
tht' 1~· s. w1t~.l1u\ .1 st'11·er sys!em. Up to 12 m1l11on gallons of raw sew· 
t;!t' i•t>l"•'c•!a!t' 1nw the ground e1·ery day. WithOtlt a sewer hookup. 
·J:" prtZt' rnciusrrial land is unusable. 

\ :it'wer svstem would be a maior 1111·cstmem JOI" Ponlano. 
iu1,.r -Sl·1·vkes Would be sold on contract to the adjacent cotrnties. 

nnn· the land 1s ;innexed, operating expt1nses "are about a was!1," 
.\fr l;~1rdiner says. "The rel'enues generated in taxes and user fees 

. ...!.'!"ill· "~fs": th<' cosrs ., 
-~.,·st~r",\:hns(,:\. pre~ttkm ,,f l;o1·\'rt1llltl!t FinallCl' Assuciates 

,-; 1·,"-•'ll. :\ .. J .• ind financial rnnsult:rnl_to PonJ~11d. rails th•' 
ii" dill' t:1111sual. The bottom line is the city's ab1J1t~' 10 Jevt"rag-_e 

·;< ,,.:--. ·~· 1·i tu ;::.;1n rurnre fin•rnrial advant<lge. They arrri't domg 1t 
. "-)S ll1;'.lh°r . 
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LONNIE ROBERTS 
. MULTNOMAH COUNT!' 

DISTRICT 21 

REPLY TO ADDRESS INDICATED: 

O House of Representatives 
Salem. Oregon 97310 

C 15815 SE. Moll S!reet 
Por11and, Oregon 9723-1 

Good Evening, 

HOUSE OF REPRESENTATIVES 
SALEM, OREGON 

97310 

COMMITTEES 

Member 
Agriculture and Na 
Transpo'.!;"':!l" --:::::::..,,__ 

,_·,,,CJ 

May I first open this statement by saying that I am sorry 

my schedule will not permit me to be with you in person 

tonight. However, the subject you are discussing is very 

important and I have been asked to make comment. 

We all know that East Multnomah County is a large unsewered 

area. We also know that there has been, for some time, con

cern that this may lead to a health hazard. However, the 

discussion is based more on the way government is attempting 

to collect money for the infrastructure that would eventually 

provide a sewer system. This, as you know, is now known as 

the seepage fee. The fear is that the people will pay for 

many years without seeing one pipe laid for sewer service 

on their behalf. No one should pay for something they will 

never receive. 

We in the East County area must realize that future industrial

ization of our area will be prohibited unless the proper in

frastructure is in place. However, before we talk of industry 

locating in East County, we must have at least a reasonable 

assurance that there are business organizations that want to 

locate here. If indeed we do have the opportunity to broaden 

our job opportunities and our tax base, the expanding number of 

industries will have to pay their share of expense. 



LONNIE ROBERTS 
- MULTNOMAH COUNTY • 

DISTRICT 21 

REPLY TO AOOAESS INDICATED: 

0 H~ of R4Jpre9enta!Mts 
s.i.m, Oregon 97310 

D 15815 SE. Mill S!""8t 
Ptlrtlimd. Oregon 97233 

HOUSE OF REPRESENTATIVES 
SALEM, OREGON 

97310 

( 2) 

COMMITTEES 

Member: 
Agriculture and Natural Resources 
Transporta!ion 

There has been a discussion centering on preference for hiring 

Portland people if industry expands in East County. This is 

absurd and discriminatory, if indeed this discussion is serious. 

Any expansion of job opportunity must be based on individual 

qualification and commitment. 

In closing allow me to conclude by stating, 1) no one should 

pay for something they will not receive. 2) if we want more 

job opportunity and a broader tax base we must accept the 

need for the necessary infrastructure, where industry pays 

its fair share and/hiringpractices are equal. 3) the most 

equitable way to pay for it must be agreed upon by all who 

are affected, and that means you and me. 

TJ~y 

a(;;; ROBERTS 

much. 

State Representative 

District 21 



~pronga"•e~a 

to auction off 
unwanted lots 
By KATHLEEN MONJE 
Co/fin~ TM Oregi>nlan 

·. SPRINGFIELD - The recession has turned 
Springfield into an unwilling real estate broker 
with $25 million worth of residential lots up ior 
bid at a Sept. 7 foreclosllre sal'e. 

The. 500 lots on the sale list, most of them 
without houses, represent the city's and develop- 1 
ers' unplanned entanglement with Bancroft 
bonding and the housing market slump. 

Their joint misfortune will be a boon for 
buyers at the ·s.ale, Anne L. Pflug, city finance 
director who inherited the Bancroft bond deficit, 
said. 

The "prime" residential lots in 13 subdivi· 
slons will be sold for a fraction of their true cash 
value even at- surplus housing market prices, 
with price tags 5'!t between $500 and $18,000, 
Pflug said. 
· The minimum bids re resent the deli11qy._ent_ 

.Ban r t lo.an amounts on each pafCeT:She said, 
Thf lets WUigOtO--ihe -flrSfbidde{-fo meet the 
minimum, With random selection ii more than 
one bid is received. 

Some examptes from Pflug's list of vacant-lo[ 
bargains: -

In central Springfield, 6,300·square-foot lots 
· zone'd for duplexes \'lill have an approximate 
sale value ot $5,270. Their true cash value is 
SH.190. 

Single-family residenrial lots in west Spring
field, with a true cash value of $13,650 tor 7,100 
square feet, will sell for about $10,2CO. 

In east Springfield, an uncompleted house on 
an 8,100-sqµare-foot lot, vaiued at $31,740 v:i!l 
go for about $8,000. 
~osed own.£G..lJ!Y~~- ~~r~.d~ellJ 

,lhfilll..filQP.~f_ti,e_~-~~~-Qm:i;rs_~!tf&U_Q_ perc;~nt 
jn_~~J~~t __ o_n th~Jr in_y_~~Hri~n[.Sjf_t[l_e_ 9'!1{1J.~ .. Pa~ 
Jht:.J;l_i_~\t.P.!l~[_saidc r 

Since tb.e city has been pursuing active col
lection of the pflst-due Ba.ncroft accounts since 
AprH. redemption possibilities .1ppear fairly slhn. 

The problem started in rhe late 1970s and 
early 1980s, when developers ·oorrowed money 
to pay for their shares of municipal improve

. meats - ~~u;. ~'- ~t_s:ptl~_g_ and kewe~:;~ -
just before the recession, when Springfield was 
the fastest-growing city in Oregon and the mar
ket appeared to be insatiable. 

-----------'---~cID.-~·,;. """' nc.m.lil.!1.tiri.n lo't<:.P.c; £nntra.c.ted. __ 

I / !.· c/ 
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<i_3~ 
THE OREGON HEALTH SCIENCES UNIVERSIT\1 --
Department of Public Health and 
Preventive Medicine 

September 7, 1984 

Mr. Harold Sawyer 

3181 S.W. Sam Jackson Park Rood Portland, Oregon 97201 (503) 225-8257 

Dept. Environmental Quality 
Water Quality Division 
522 SW 5th 
Portland, Oregon 97201 

RE: Mid-Multnomah County Sewer Service 

Dear Mr. Sawyer: 

On August 30th I testified at the DEQ hearing on the need for sewers in 
Mid-Multnomah County. I have been deeply interested in water quality and 
waste water disposal for 35 years, and as county health officer in Wasco, Coos and 
Lane counties have shared the responsibility of protecting and insuring water 
quality of community water supply and individual supply sources, working closely 
with the Oregon State Sanitary Authority engineers, state and local sanitarians. 
In 1961 I joined the faculty of the Oregon Heal th Sciences University and have 
been department chairman of the Department of Public Health and Preventive Medi
cine since 1967. I have served three terms on the Sanitarian Registration board. 
In my career I have been involved with epidemiologic studies of disease related 
to water, and in the development of long range control measures designed to pro
tect the quality of Oregon's surface and ground water supplies. The guiding 
principle in the selection of the source of potable water supplies is succinctly 
stated in the National Interim Primary Drinking Water Regulations promulgated by 
the U. S. Environmental Protection Agency in 1976. 

11Production of water that poses no threat to the consumer's health depends 
on continuous protection. Because of human frailties associated with protection, 
priority should be given to the selection of the purest source. Polluted sources 
should not be used unless other sources are economically unavailable, and then 
only when personnel, equipment and operating procedures can be depended on to 
purify and otherwise protect the drinking water supply. :t This principle has been the 
guiding principle in Oregon for many years, and Oregonians have prided themselves 
on the protection and conservation of our natural resources. 

Water is our greatest natural resource, and great efforts beginnine over 80 
years ago when the City of Portland and our federal government utilized this 
concept in developing our world famous Bull Run Watershed, protected by law from 
pollution. For many years, Oregonians assumed that fresh, unpolluted water was 
readily available, and carelessly polluted and contaminated both surface and ground 

Schools of Dentistry, Medicine and Nursing 
University Hospital, Doernbecher Memorial Hospital for Children, Crippled Ch1ldren·s·Division.--Oental Cllnics 
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water supplies. Under the state sanitary authority, regulations were promulgated 
to correct the indiscriminate pollution and contamination of our water supplies. 
Two engineers, Sy Everts and Kenneth Spies, quietly began to address this problem 
and Oregon gained the reputation of having the finest water control program in the 
nation. 

It has been my pleasure to have actively participated in the efforts to clean 
up and protect our surface and ground waters. In 1956, a sanitary survey was 
conducted in the East Springfield area of S.S square miles. Seventy percent of 
the homes in that area were polluting surface drainage sources with sewage, all of 
which drained into the MacKenzie River about 100 yards above the intake of the 
Eugene Nater Boards water source serving over 100,000 people. T1Je actions of the 
City of Springfield and Eugene, the Lane County Health Dept. under John Stoner 
and me, strongly supported by the State Sanitary AuthorityJ addressed this 
problem, and eventually the problem of ground water and surface water pollutions 
in the entire Eugene basin. 

The ultimate results were the annexation of 5.5 square miles to the city of 
Springfield, and the areas of Bethell-Danebo and the large area across the Ferry 
Street Bridge to Eugene, more than doubling its size. A few citizens in East 
Springfield sued the City of Springfield to block annexation and the construction 
of a sewage collection and treatment system. The actions of the City of Spring
field, under Mayor Harms, of the Lane County Health Department were upheld, and 
the area is now sewered and the source of Eugene's water protected. This took 
nearly eleven years to achieve. The situation in Mid-Multnomah County is the same, 
gross pollution of ground water from thousands of cesspools 1 clearly and inevit
ably contaminating: drinking 1.'l'ater sources as outlined in the East County Sanitary 
Sewer Consortiurr. pub~ication. 

The amount of fresh water in this world, and in Oregon, is fixed, with only 
0.2% of the world's water fresh. The problems with protecting this invaluable 
resource arise from the concentrations of people, and the continuing growth of 
their numbers, requiring greater use, and re-use, of available fresh water. 

It is difficult for me, and the sanitarians of the state, to understand why 
the residents of mid-multnomah have been permitted to continue to use cesspools, 
but it is encouraging that no new permits for construction will be granted. Cess
pools have been banned in all other sections of Oregon for years, thus the Mid
Multnomah County residents have been granted preferential treatment not granted to 
other Oregonians. I note in listening to the testimony given to the commission 
on August 30th, that many people do not know the difference between cesspools 
and properly constructed septic tanks and tile field or other secondary treatment 
methods utilized in on-site experimental systems. Nor do many realize that such 
systems are often more expensive than are sewers. Properly installed systems do 
not contaminate ground water. They do require land area for installation which is 
not available for most homes in mid-county, thus are not a solution to the present 
problem. .. 

The amount of sewage contaminating the ground water table from 56,000 cess
pools certainly presents a hazard to anyone using the water. Many cities now opt 
for ground water sources as they constitute the "purest 11 source and do not require 
expensive filtration and treatment systems. However, such supplies, when polluted 
with long-lasting synthetic chemicals, may not be usable as present methods of 
treatment are not directed at such chemicals. t.1any of these chemicals are found 
in household water wastes, and protection of ground water from such wastes is the 
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only practical way to insure that the water will remain usable in the future. 

No one can dispute the potential hazard of adding untreated, and unmonitored, 
sewage to ground water supplies, or to surface water. Simply put, out-of-sight is 
out-of-mind, but continuing current practices will eventually destroy the upper 
ground water table in mid-county as a water supply source. 

In the event that Bull Run water service is interrupted, t~ City of Port
land has the ability to supplement the supply from the series of wells recently 
constructed. While these wells draw water from a ~per acquifer, it is conceiv
able if the demand on the supply is greater than the natural capacity to refill 
with water from the same strata, draw down of polluted ground water lying above 
the acquifer is indeed a possibility. 

In public health, action is taken hefore disease occurs, not after yon can 
prove that the polluted water is causing disease. Public health officials wonld 
be severely criticized if one waits for an epidemic of malformed infants, or Of 
proven cases of cancers caused by the presence of carcinogens in water, and 
rightly so. 

Action is taken when it becomes resonahly apparent that risks of exposure to 
potential disease agents are identified. Such risks, as outlined by other 
testimony, exist now, calling for no further delay in correcting the situation 
in Mid-Multnomah County. In my opinion, if steps to sewer the area had been made 
when the rest of the state was vigorously addressing sewage disposal problems, 
the high costs would have been largely avoided. To continue to _postpone correction, 
are simply going to escalate the costs. 

To state that the water has never caused illness does not give an area 
permission to continue to contaminate the ground water. Putting it in another 
way, can those who oppose correcting a problem of their own creation, guarantee 
that illness has not already occurred, assuring all residents that the practice 
of grossly polluting ground water is a safe practice. I would propose that 
studies he done to determine if illness is not occurring. Such studies are 
often difficult, often expensive, and currently unfunded. One water sample 
screened for biological and chemical agents known to be toxic to man when present 
in water, will cost over $1,000. In these times of scarce funds, it makes 
infinitely more sense to protect water sources, than to pollute indiscriminately, 
try to prove that such water has caused disease, and then spend even more to 
treat the water to remove the offending agents Of disease. The hazards of water 
contaminated with human wastes has been known since biblical days. The hazards 
have been increased with new risks to health stemming from the chemical revolu
tion. Not to recognize this is folly as numerous outbreaks of water borne disease 
have occurred when protection of the water source has been neglected. 

Sincerely, 

/}{:;:4'{r(/ C}M,&_~IJ4:L\ 
Harold T. Osterud, Mil, MPH 
Professor and Chairman 

HTO/fs 
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THE OREGON HEALTH SCIENCES UNIVER 
School of iV1edicine 3181 S.W. Som Jackson Pork Rood Portland. Oregon 97201 15031 225-8415 
Division of Environmental Medicine 

September 10, 1984 

Harold Sawyer, Administrator 
Water Quality Division 
Dept. of Environmental Quality 
522 SW Fifth Ave, 
Portland, Oregon 97201 

RE: Mid-Multnomah County Sewage Problem 

Dear Mr. Sawyer, 

I have been asked to submit additional information on how sewage can effect 
ground water with respect to health risks. For background documentation I can 
refer you t6 the series "Drinking Water and Heal th" published by the National 
Research Council of the National Academy of Sciences in Washington, D.C.: Vol. I, 
939 pp., 1977; Vol. II, 393 pp., 1980; Vol. III, 415 pp., 1980; Vol. IV, 299 pp., 
1982; Vol. V, and 157 pp., 1·983. In addition, there are many many texts and 
journals in public health and environmental sciences which endlessly document 
the need for safe sewage disposal, particularly in urban areas as population 
densities increase, and the need for protection of ground water from chemical 
and microbiological contamination, and the consequences of failure to institute 
timely protection. For me to list all appropriate studies would be too time
consuming, while to select a small number for detailed description would create 
the false impression that these were all that were available, so I have not 
provided such a list~ Oregon's reputation as a desirable place for people to 
live and for businesses to locate depends on the assumption that these basic 
sewage disposal and future drinking water protections have been and will be taken 
care of. There is no serious credible question about the reality of the need for 
sewers to protect the public's heal th in Mid-Multnomah County. 

There~ questions about how individuals can pay their share of the costs. 
As high as they are, costs will never be any lower in the future than they are 
now, so that delay on that basis is illogical. Surely, compassionate payment 
methods can be developed for the low income and elderly householders who need 
assistance. 

Sincerely, 

[{;,: )LIJ1i;,:, 
Wm. E. Morton, MD, DrPH 

WEM/fs 

l7.f\l Schools of Dentistry. Medicine and Nucsing .. 
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<§) 
OREGON WATER TREATMENT CERTIFICATION PROGRAM 

1065 High Street • Suite 4 • Eugene, Oregon 97401 • 503/683-2007 

September 11, 1984 

Mr. Harold L. Sawyer 
Water Quality Control Division 
Department of Environmnetal Quality 
522 SW 5th Avenue 
Portland, OR 97204 

Dear Mr. Sawyer: 

I have watched with interest the controversy that exists in the East 
Multnomah County area regarding the need for and the installation of 
community sewerage to serve the area. I sincerely hope that my obser
vations can be of assistance in evaluation of the conditions in the area. 

I can recall without difficulty the conditions that existed in East 
Springfield in the mid and early 1950's. At that time the rapid develop
ment of the area without the benefit of public sewers created one of the 
most serious public health hazards that existed in the State of Oregon. 
The results of the work done in this area to resolve the problem led 
to the eventual passage of legislation to correct community health hazards 
throughout the state (ORS Chapter 222). 

The East ~1ultnomah County area in many ways resembles the East Springfield 
area that became a serious health hazard that resulted in an epidemic of 
infectious hepatitis throughout ce'ntral Lane C::ounty. The rnajor difference 
between the two is that in East Springfield the sewage was on the surf ace 
of the ground and obvious to sight and smell; East Multnomah County is 
beneath the ground and which in most instances is out of sight. It is 
also considered by most as not a problem (e.g., if you can't see it, it 
won't hurt you). 

In Lane County River Road, Santa Clara area, there still exists a situation 
nearly identical with the East Multnomah CoUnty situation--a population 
of 35,000 people on individual septic tanks discharging waste into the 
ground water table. 

A survey of communicable disease records in the Lane County Health Depart
ment in the late 1960's or early 1970's showed conclusively that the rate 
of water and sewage-borne diseases in the unsewered area of River Road, 
Santa Clara was double the rate for the same diseases within the sewered 
area of the City of Eugene. 
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Further investigation of the records in the Department for installation 
and repair of septic tanks indicated that even though the soil in the area 
of River Road, Santa Clara was noted "very good 11 for drainfields, there 
existed a continuing failure rate of about 10%. Thei~ continuing failure 
rate led to continual exposure of the population to raw, untreated sewage. 
No waste disposal system is so constructed to serve individual households 
that will not eventually fail as the age of the system progresses. 

Further studies of the ground water in this River Road, Santa Clara 
area indicated an increase in the pollutant levels over a period of time. 
In some instances the nitrate levels exceeded the state and federal standards. 

Upon presentation of these facts to the people, many of the responses were 
"we don't use the water to drink--so what, 11 and also the strong belief 
that all of us need to be concerned about the destruction of our natural 
resources. The ground water, whether in Central Oregon, River Road Santa 
Clara, or the East :Multnomah County area, is a natural resource that does 
not belong to the populace using it today; and it ~s our responsiblity 
to preserve it for future generations as we attempt to do in the conserva
tion of our visible resources. 

Historically, from the beginning of the Roman and Greek empires, it was 
known that the continued disposal of our waste upon our owri ground in 
urban communities was not compatable with corrnnunal living. 

I take this opportunity to urge your favorable consideration of a public 
sewerage system for the East :Multnomah County area. 

Very truly yours, 

John C. Stoner, R.S. 
Sec~, Pr.ogram Manager 
Certification Program 

JCS/jlm 



Hr. John G. Stoner, R.S. 
'1regon l.Jater 'l:reatment Cert. Prog. 
1065 Bigh Street, Suite 4 
Eugene, O~ 97401 
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Mo, 
llr. 
Mr. 
llr. 

Socia Buiat 
lilary Bishop 
Jaok Pet•r•on, 
W.llao• Brill 
Arno Deaeok• 

CM.irman 

Stiptember ll, 1!984 
Portl•ll«-, Orogoa. 

Re 1 Threat to Drink'-ng Water Deoiaio::i 
Grouadwa.ter 1.c rti• U:ultnomir.h County 

'' 

P•rmiaaion to inolu•• thi 1 letter, 1.:!I a.aGiti onal •Vilil•co•, no grant•« by 
Mr. Deneoke, with knowledge ot Attorney Mike Hu1ton and Mr. Hal ~awyer, it 
1ait letter oould be written and receive• withill the week. 

OD ltonUy, ~.pt. li, I, persooally oallti 29 hottaehold.e on my street aall 
a•joiaing neighborhoo• to ali.viae them of this S•pt. llth meeting. With such 
1hort notice given them by me, it"'"'' i:npo1sible for them to attonti (-with the 
e:xooption of 4i peoplot who &iii atteni). Rowevo1r, in d..e:f'ense of tho•• not present, 
I must aay i.eep interest on this ma.tter wa,, Dot la.ok:ing, and. they in•ioated. to 
me to 111.o 'fit'f beat to !'int out what they ooulO. to. Thua, my ple• for aG.Oitioaal 
evi&•noe to be aooeptet. 

Now I fint it to 
these hoR1eholis 
of them. Renee, 

b• phy•ioally impoasible in the time allottet to get b•ok to 
and explain the type 0£ testimolly letters neetl•d. from ••oh 
ao far a1 I lalaw, mine will be the only litter. 

I will attempt to put my fil• of l!t year1!!1 dolfJl on paper and. at your t1.1Jposal. 
Again, I know getting it ti.01'1'.l on paper is impossible, but I will try. 

I feel that you will make a fair ani impartial ieoision on the threat to drinki11g 
nter an• auba•quent solution; but I alao feel that you have tlOt beea auppl1•4 
with enough gooii evtd.enoe either from our people in governnsnt or t'rom the people 
iri the af:f'eot•d area, to be able to im.ke that d.eoision. At this timo, my hu.abant 
an• I b•liev1' there are still too mny un•nawer•t questions for you an4. for us 
to make suoh • final, irreversible iooision *" you aro !'aoed. to n.ke. Unanswered. 
que11tions from. all a1.d9S ~ government~ thoae in 1!Uthor1ty, otfioiala, engineer• , 
oontraotora and ta.xpaying public of' the area. 

QUESTIOB'.1 (To taxpayer) M Aro you going to b• able to ~1 tor thia1 

ANS"riER1 I doa•t kn01J. You ar•n't telling ma how muon I need to pay. Right now, 
I 1im told. the astronomio&l figure of f70u0 to fla,uQO,, per one ha•••• 
plua an UPkttowa amount:, with ao li&, for •n eternal •••p•g• t••• pine 
an unJmGWU assessment oharg• for making avail,a,ble the liae on a:ry property 
frocrtage, p•u• the ooat of' oaviJJg in and. re-filling my oe11pool, ptu• 
a hook Up f... ('!he hook: up foe may b" inoludeii ill the !lSlfUISSnll9D 

oharg•• Al!I of' today, I oio not have time to vorify this point•) Th• 
total, 111. th or without hook up fee inolud•t, ii ti.ol!ara eoough to b• 
min4. boggling. 

QUESTION1 Why muat the '7M to $10.1.4 figure be so b.1gh7 

ANS"~1 I am told., irhor11 a 7 ft. or dooper "basement is involv•d., and. the plumbing 
ia to the rear or the houa•, exo•vli.tion through the front yar(, urider th• 
b•1emeot to the baok of th• hou1• to !Met tho present plumbiag ia oeoesa
ary -- or, re-plumb to the .front of the houa•, •hioh tneana jaokha.irmering 
the baso1M1i:rt floor 1int patching, plUl!I any weakening of atruoture, dia• 
ruption of family life,ot.al. Tho reaaon for going under the b•aement, 
I am tolt, 11 beoau1e I oannot go to one 11iie of TirJ house and right 
anglo to the b1ick O"Dter or end to tn1tet present plum.bin}!. Now TCiii' 
site why suoh a high cost is given. 



·•.·.·. 

:w.s .. Buist alld Biahopt :ar. Petersoll, Wi Brill, alld Deneoke • h.g• 2 - Sept. 11, l!.984 

POSSIBLE SOLUTIONt Jtoratortum.. Fto~ out if there is .,.Oetter way with verified 
answer•• l30 1t ther" plumbicg oo•• that all01'1 a le11 
•xp•o•ive and atforciabl• w•Y• "Why nsoft this information 
volunteered at any of' the meetiog11 I attent•4.1 Did I 
m11s hearillg it? Surely there were engineer•, plumber•• 
o.ontraot•r• prl!l1utnt who ooult have supplied thi1 po1sible 
leas 9%penstt• way. 

I toa't know if this brings ooat dO'Wtl some, whioh oost I may or may not be able 
to affort and handle, but I am still going to be faostl with a no oeiling seepage, 
or 1'hat I like to oall, mai.ti.t•o•noe fee. Surely tMre must be a more equitable, 
•!'tor Cable plan tor thi 1 u iti.teoanc•• 

Why must this fee be oolleoteci from the area before actual hook•up, just beoaua• 
there are no ftn::ids to build.. Yfho15e fault 18 this? 

I am. tol4., because I •m polluting with my oe1spool ani it is gettiog to the 
1etious lll.oadlin•• ant fUQd• must b• e.ooumulted. to do this work now ac4l ~later. 
(Th• ~ later seema to 1119 to be "lrlty we are oonstactly being toli our n•tio~ 
4lebt Tlbim._aod. keeps going higher with 110 solut1on in 1ight.) You holti. in 
your hant1.1J~8"088!~b1 oa• 1mall portion ot a gov•rnment Qebt. 

QUESTION; {'l'o taxpaper) Ar• you polluti@g the grount l•Y•l water with your 
oe1spool? 

J.llSDR.1 I Iii.on 't know. No oil• ha11 gi V•tl u any proof ot tbi •• I keep trying to 
finli out. 'What aaalyai1 ha• been ma!le? Mb.er• was it made? "Wher• 11 
the analy1i1 11 "KZ±rl- ll'l"iting Shat I oan UIHieratani? Haw am I pollutiDg 
;l.t? IVbat am I doing nong?? (At the Aug. 30th heariog, for the tirst 
time - it must be on the tap• as to who 1aili it - som•on• tareli to ••y 
that the 1ingl11 funily oe1spool is Dot polluting .. it is more buaio11111 
ant/or iod.uetry with th•ir ohemioal1 - Uy ol•aning solv11nt1, •to. goillg 
into cesspools.) Sino• 1975 the area 111 hoaring that ground level watar 
i1 baing pollute•. then I am tolii, that I am tOing it, and now I am tol4 
that ayb• I am not. I want •ll honest answer. 'i'fhy have I b••D toli 
that mlllZ 111Wer i• 1I1.'J only an1wer? 

SOLOTIO~s Upon further inquiry, I tid tind that if I •er• a ueer in !l. householi 
o;f certain product• (caustic in nature) or certain 1oapa, yea, I ooUlt 
be a polluter. If this is true - more tim9 ia D.e•d•d .. we n••• verifi
••tion - then let's educat• proper use of erlsting oa1spooli1, or ii' 
another law (heaven forbid.) muat be pasa••• outlaw the use or aale of 
these polluting produot•• If' Oregon oould be firat to keep olean with 
a bottle bill -- ooultln 1t we oontinu• on this s•m• '9'eina 

How oan I be auro that by d.ivertit1g my 1ewage from. a oea1pool to a 1ewer ij th• 
b•1t 1olution? llnier thi• uthod 1Irf household wa11t• goea to a UDld: sewer, t• 
be seat to a treatmaot plant to be Uposit•4. from there in the Columbia Riv•r., 
Am I 1au1ing more and ..Or•• polutioa to the riv1r? Were those river• located. 
in the East of our country that snte4. up in suoh s•4 state receiving raw seirage 
iD every case, or traa some of it treate4. sewt.ge and thera was just too muoh ot 
it too IOO]l? 

QUESTIONr If cost i•, a factor, why can't you Bancroft? 

ANSWER1 What is Bancroft? As far as I koow, that ia the na .. of' 1omeone iD my 
pariah. I have sinoe founG out it has sanething to do 11'1.th funds that 
I oan get. Is this true? Is it availabla only to me or to everyooe? 
Sure.Ly if I get fut:1d.s, they must be repa1C somehow. C11n I affori the 
paymeot1? Alld if I do go this route, doean 't it meat:1 'ltt'f property irill 
be 1atdleG ll'ith this re-payment until pa1G? Does this man I cannot 
aell my property without the future buyer kaowing and accepting these 
paymet1t1? How oan I, in reality, find a buyer who oan afford to m.k• 
monthly pay!DllDta for my house oo today 1 s ma.rket and be able to a1suw. 
this obligation also .. 
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Ks. Buist and Bishopi Mr. Peterson, Brill and Den•ok• .. .t'ag• 3 - Sopt. 11, 1984: 

I am sorry, ti:n• doos not allow m• to go oa. I must got this lotter deli voro& 
b•fore 5 afJU p.m. this ~ve1:1ing. 

fl.ease fool i'r•e to oa.11 mt - 253-4682 - if I ha.vo giv•o you, or oa.o give yoll 
any •)lawers th.at I llilliy havo. 

It wou.li ••em several additional points need be oovored. moro i)l lieta.11 •h•D tM 
matter 11 up for oocaitlera.tioti. 

Plea.ae notify me in 1'?'iting whon and lib.er• tho oommission will m1et for your 
final teoi1ion. 

Thank you. 

Sicoerely, 

/'!Jv, ~~) '-734,..L, 
r~~,e.._,, / 

lb-1. 1lax Biokf'ori 
436 N.E. l3lst i".Laoe 
i"ortland, Oregon 972~Q 

253-4682 

!".S. I 4o cot nave time to proof ro•d the above. .t'lease exouae all typographioal 
errors and strikeovor1. 



Louis Turnidge 
18144 S. E. Pine 
Portland, Oregon 

October '25, 1984 

St. 
97233 

"' 
1 

• ;;, P'IJ,/lrr,AN N1CA 

To'"the Eviromnental Quality Commission 

Is of cells and organisms vary, not only 
1lso the synthesis of enzymes must be 
e enzymes responsible for muscular ac
scle must be activated and inhibited at 
i. Some cells do not need certain en
.I, for example, does not need a muscle 
rium does not need enzymes to metab
:hat are not present in its growth medi
es, therefore, are not formed in certain 
ynthesized only when required, and still 
in all cells (see also GENE). The forma
of enzymes are regulated not only by 

ms but also by organic secretions (hor
jocrine glands and by nerve impulses. 
also play an important role (see below 
y and allosteric control). 

I'm the fellow that in testimony before 
you on a "Threat to drinking water" urged 
you to examine encyclopedia references 
relating to the matter to your own 
satisfaction. Since then I've continued 

defective in some respect. disease may 
mes represented by the numbers 1 to 4 
nust function during the conversion Of 
Lance A to the product E. If one step is 
an enzyme is unable to function, product 
:irmed; if E is necessary for some vital 
results. Many inherited diseases of man 
~ficiency of one enzyme. Some of these 
le 1. The disease called albinism, for ex-

ie!I Identified with Hereditary Diseases my own examinati'on of the matter. Enclosed 
are two copies of encyclopedia references to 
the disease Dr. Shade described hie concern 
about. I ask you to read them and draw 

--
defective enzyme 

tyrosinase 
phenylalanine hydroxylas.c 
fructokinase 
me!hemoglobin reduc!ll.~c 
~iIB'i;'uridyl tronsferasc your own conclusions. My own opinion is that 

nutrition deficiencies are a significant 
contribution to the problem. 

·om an inherited lack of ability to synthe
, tyrosinase, which catalyzes one step in 
which the pigment for hair and eye col
;ee also METABOLISM.,DISEASES OFj BIR11l 
NGENITAL DISORDERS). 

Sincerely yours, 

Louis Turnidge 

-;;ti:;· ~;-;;;:n; .. s-;d-6 det;-ii'.ih;;; ili~~qu~ntity of 
?roduct-E formed compared with product G. 

Both the flaw of water and the activity of enzymes obey 
lhe laws of tbcrmodyn.amics; hence, water in reservoir F 
cannot fl.ow freely to H by opening valve 7, bec.iuse wa
:ter cannot fiow uphill. If, however, valves 1, 2, 5, and 1 
:are o~ water fiows from F to H, because the energy 
':onsc:rved during the downhill flow of water through 
valves 1, 2, and S is sufficient to allow it to force the water 
up through valve 7. In a similar way, enzymes in the met· 

1.abolic pathway cannot convert compound F directly to 
..H unless energy is available; enzymes are able to utilize 
i:energy from energy..conserving reactions in order to cata· 
)y:z.e reactions that require energy. During the enzyme· 
:;;.atalyzcd oxidation of carbohydrates to carbon dioxide 
P.d water, energy is conserved in the form of an energy· 
£1Ch compound, adenosine tripbosphate (ATP). The energy 
7,n ATP is utilized during an energy-consuming process 
.~uch as the enzyme--catalyzed contraction of muscle. 

Enzymes play an increasingly important 
e .. The enzyme throm bin is used to pro
$ of wounds. Other enzymes are used to 
l kinds of disease, to cause the remission 
)f leukemia-a disease of the blood-form
d to counteract unfavourable reactions in 
: allergic to penicillin. The enzyme lyso
:stroys cell walls, is used to kill bacteria. 
~rning medical applications of enzymes 
~ir use as preventives of tooth decay and 
its in the treatment of thrombosis, a dis
~ed by the formation of a clot, or plug, in 
Enzymes may eventually be used to con

_1.ciencies and abnormalities resulting from 

The most efficient catalysts known to man, 
sed in industrial processes involving the 
'certain chemical compounds and the tan
they are valuable in analytical procedures 

1nvo1v1ng rne detection of very small quantities of spe
cific substances. Enzymes are necessary in such food
related industries as cheese making, the brewing of beer, 
the aging of wine, <J.Dd the baking of bread. Enzymes 
also may be used to clean clothes. For industrial use of 
enzymes see BAKING AND BAKERY PRODUCTS; BREWING; 

and WINE MAKING. 

GENERAL PROPERTIES 

Classlfication and nomenclature. The first enzyme 
name, proposed in 1833, was diastase. Sixty-five years 
later, it was suggested that all enz;ymes be named by add
ing "-ase" to a root indicative of the nature of the sub
strate of the enzyme. Although enzymes are no longer 
named in such a simple manner, with the exception of a 
few-e.g., pepsin, trypsin, chymotrypsin, papain-most 
enzyme names do end in "-ase." 
Any systematic classification of enzymes should be 

based on a common property or quality that varies suffi-

ciently to be u~ 
regard, three proi. 
for enzy1ne classit\.. 
the enzyrne, the che1, 
nature of the reactio1. 
about the detailed ch 
few enzymes does not 
indicated above, earl; 
were based on the na 
(e.g., enzymes callee 
drates), close functio 
different groups were 
ment, then, enzymes 1 

substrates and the nat 
In an ::ittempt to d 

nomenclature, two n 
known a; the system 
ciples but is often lor 
name is short and ge: 
systematir (see Tabl 
nomencla•ure, six rr 
are recog11ized; eac}-, 
subdivided on the ba 
tion catal) i:ed and o 
lion. Enzyines that c 
is transfen t'd beloni; 
tases; thoSf: that ca 
ments of v.·,1ter at a 
hydrolases. rhe oth 
transferases--which 
stances otbe1 than h 
the isomera ·-('S, an' 
transferases e1ccount 
imately 1,000 enzyn 
a few enzynies, th 
names, and thdr bic 
Chemical nature. 

nature of enzymes 
tury, although scien 
were proteins. In l ~ 
to be crystallized an 
in the next few year 
sin, and chyrnoLryp 
that time, hundred' 
have been prepared 
ods. Much of the kr 
fact, resulted from 
attempts to underst: 
Although some en 

amino acids (i.e., ~ 
nitrogen)1 most enz: 
chain. Each chain is 
two, four, or six sut 
12 to 60 subunits.) 
ticial structures; inc 
of subunit chains ; 
tailed discussion of 
Much of the dry 

tributable to protei1 
act as structural ek 
ologically active ti~ 
zymes. Regardless' 
tein in an organisrr 
enzymes must be p. 
myriad reactions cr 
Cofactors. Althc 

protein, many are 
protein· component 
enzyme is called 
moved, the protei: 
called the apoenZ}' 
as iron, copper, or 
ganic molecule ca\! 
of substrate molec1 
may aid in the ca 
metals and prostl: 
zymatic reaction, !! 

A coenzyme serv 
zymatic reactions 
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/ 
lion, the processes of respiration, visio~ 

e indispensable to life. etc. 
enzy~ is able to promote only one tyPe ·- ··-

.cal reaction. The compounds on which it acts of 
{_. s1;1bstrates.. Enzymes operate in tightly 'orgam:re 
aoolic systems called pathways. A seemingly sim cd · 

Jlogical phenomenon-the contraction of a m ~le · 
x ~ple. or the transmission of a nerve imp1~~ _e, 
·ctually mvolves a number of chemical steps in Whi" 
ine or more chemical compounds (substrates) are Ch 
·erted to substances called products; the product of~ 
.tep in a m_etabolic pathway serves as the substrate ~ne 
ne succeechng step. or 
The role of enzymes in metabolic pathways can be ;,1 

ted di . --" .. us-? agramma~~y. ~e chemical compound repre-
:..~ted by A (see diagram) Is converted to product E i 
:nes of enzymc--cataly~ steps, in which intermedi:~ 
ompoi;inds represented by B, C, and D are formed in 
uccession. They act as substrates for enzymes repr 
::ntcd by 2, 3, and 4. Compound A may also be convert:d 
Y an~ther series of steps, some of which are the same as 
1ose m the pathway for the formation of E, to products 
;presented.by G and H. 

ART/c,l2i] 
B 

21 
/I It C H 

EHZY!lif3 Y"{/ 1 

/ '4J ]6 
E G 

Tile letters represent ct:r.emical compounds; numbers 
epresent enzymes that catalyze individual reactions. The 
elative heights represent the thermodynamic energy of 
he compounds; e.g., compound A is more energy~rich 
han B, B more energy-r_ich than C. Compounds A, ·B, 
:tc.,. change very slowly m the absence of a catalyst but 
lo so rapidly in the presence of catalysts 1, 2, 3, etc. 
The regulatory role of eilZ}1:11CS in metabolic pathways 
an be clarified by using a simple analogy: that between 
be comP?unds, represented by letters in the diagram, . 
LDd & senes of connected water reservoirs on a slope. 
limilarly, the enzymes represented by the numbers are 
,nalogous to the valves of the reservoir system. The 
!'alves control the flow o~ water in the reservoir· that is 
f only valves 1, 2, 3, and 4 arc open, the wak.z. in 1 
lows on1y to E, bu4 if valve• 1, 2, 5, and 6 are open, the 
."'ater m A flo:WS to G. In a .similar manner, if enzymes 
'• 2, 3, and 4 in the mctabohc pathway are active, prod~ 
1ct Eis formed, and, if enzymes 1, 2, 5, and 6 are active 
Jroduct G is .formed. The activity or lack. of activity of 
be enzymes in the pathway therefore determines the fate 
-rf~-A-."-- /4 it eitherremains'--unehanged or- is 
:onverted to one or more products. In addition; if prod-
1cts are formed, the activity of enzymes 3 and 4 relative 
o that of enzymes 5 and 6 determines the quantity of 
)roduct E formed compared with product G. 
Both the flow of water and the activity of enzymes obey 
he laws of thermodynamics; hence, water in reservoir F 
;annot flow freely to H by opening valve 7, beciuse wa
.er cannot flow uphill If, however, valves 1, 2, 5, and 7 
u-e_ open, water flows fr_om F to H, because the energy 
;onservcd during the downhill flow of water through 
talvcs 1, Z and 5 is sufficient to allow it to force the water 
Jp ~ough valve 7. In a similar way, enzymes in the met
.1.bobc pathway cannot convert compound F directly to 
"!!. unless energy is available; enzymes are able to utilize 
)nergy from energy-conserving reactions in order to cata
yz.e reactions that require energy. During the enzyme
.:.:'italyzed oxidation of carbohydrates to carbon dioxide 
"?d water, energy is conserved in the form of an energy~ 
·1ch compound, adenosine triphosphate (ATP). The energy 
.n ATP is utilized during an energy-consuming process 
.uch as the enzyme-catalyzed contraction of muscle. 

... 

.~" 

,J i'J.~ecausc the needs of cells and organisms vary, not only 
1 the activity but also the synthesis of enzymes must be 

regulated; e.g., the enzymes responsible for muscular ac
tivity in a leg muscle must be activated and inhibited at 
appropriate times. Some cells do not need certain en
Z)'tnes; a liver cell, for example, does not need a muscle 
enzyme. A bacterium does not need enzymes to metab
olize substances that are not present in its growth medi
um. Some enzymes, therefore, are not formed in certain 
cells, others are synthesized only when required, and still 
others are found in all cells (see also GENE). The forma
tion and activity of enzymes are regulated not only by 
genetic mechanisms but also by organic secretions (hor
mones) from endocrine glands and by nerve impulses. 
Small molecules also play an important role (see below 
Enzyme flexibility and allosteric control). 

) 

! 
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If an enzyme is defective in some respect, disease may 
occur. The enzymes represented by the numbers 1 to 4 
in the diagram must function during the conversion df 
the starting substance A to the product E. If one step is 
blocked because an enzyme is unable to function, product 
E may not be formed; if E is necessary for some vital 
function, disease results. Many inherited diseases of man 
result from a deficiency of one enzyme. Some of these 
are listed in Table 1. The disease called albinism, for ex-

Table 1: Enzymes Identified w.ilh Heredita.!I. Diseases 

disease name defective enzyme 

Albinism tyrosinase 
Phenylketonuria phenylalanine hydroxy\ase 
Fructosurta fructokinase 
!ltlethcmogJobinemi_:-
O!l!l:lr!3sl!mm 

metheinoglobin {eductj~c 
g;la~[o~-r..fln"Oiphatc uridyl traruferase 

ample, results from an inherited lack of ability to synthe
size the enzyme tyrosinase, which catalyzes one step in 
the pathway by which the pigment for hair and eye col
our is formed (see also METABOLISM, DISEASES OF; BIRTH 
DEFECTS AND CONGENITAL DISORDERS). 
In medicine. Enzymes play an increasingly important 

role in medicine. The enzyme thrombin is used to pro
mote the healing of wounds. Other enzymes are used to 
diagnose certain kinds of disease, to cause the remission 
of some forms of leukemia-a disease of the blood-form
ing organs-and to counteract unfavourable reactions in 
people who are allergic to penicillin. The enzyme lyso
zyme, which destroys cell walls, is used to kill bacteria, 
Research concerning medical applications of enzymes 
may lead to their use as preventives of tooth decay and 
as anticoagulants in the treatment of thrombosis, a dis~ 
ease characterized by the formation of a clot, or plug, in 
a blood vessel. Enzymes may eventually be used to con
trol enzyme deficiencies and abnormalities resulting from 

_diseases. 

·-~··· j l 

In industry. The mo·st efficient catalysts known to man, 
enzymes are used in industrial processes involving the 
preparation of certain chemical compounds and the tan
ning of leather; they are valuable in analytical procedures 
involving the detection of very small quantities of spe
cific substanC(:s. Enzymes are necessary in such food
related industries as cheese making, the brewing of beer, 
the aging of wine, ~nd· the baking of bread. Enzymes 
also may be used to clean clothes. For industrial use of 
enzymes see BAKING AND BAKERY PRODUCTS; BREWlNo; 
and WINE MAKING. 

-

GENERAL PROPERTIES 

Classification and nomenclature. The first enzyme 
name, propo!t:d in 1833, was diastase. Sixty-five years 
later, it was suggested that aU enzymes be named by add
ing "-ase" to a root indicative of the nature of the sub
strate of the enzyme. Although enzymes are no longer 
named in such a simple manner, with the exception of a 
few-e.g., pepsin, trypsin, chymotrypsin, papain-most 
enzyme names do end in "-ase." 
Any systematic classification of enzymes should be 

based on a common property or quality that varies suffi-
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1
; i drochloride salt, which is a white, crystal, l ~~e powder with a bitter taste. It is soluble in 

/1trn. l .,ter, in alcohol, and in chloroform. Metha-
11o one and its salts occur in either of two struc-

·,/ 1 Jural configurations: optical isomers. The 
· '· -1 : 

1
.0 rotatory isorner of the hydrochloride 

t ~methadone hydrochloride) is a more potent 
1 P :'.l!gr;sic than the dextrorotatory isomer 

of land do. ~ two, d,l-methadone hydrochloride (some-

1
-~methadone hydrochloride). The mixture of 

' mctts ~marketed as Dolophine hydrochloride). 
nly UScd.:: ~ the levorotatory isomer have both been 

lar in Silt a:,:_ ~ medicinally. The mixture, however, is in 
arc run out ~ .Y ~ol"'recommon use(official in the British Phar-

monumcnts, ~ -_] '!'l.i;opoeia and the United States Phar-
~ the con:en.. or 1e,. l ~peia). . . 
100 of a hne, ~ 1 ~~piratory depression resulting from over
but somei:irno •'ti .1 , ... ,;u:!C of methadone may be treated with nal

:)rth. J?ist.anc:t&~ · t- ~·hlne (q.v.). 
ured m sorrw: ..... · ~·s. theraPY for opiate addicts 12:843a · 
:1 or ~hains Cf, a. :~en. cy, tolerance, and use in addiction 
unes m \'a11:$ t · .,.1(raPY programs S:I054e . 

f ,.:a-tb~mphetamine, or d·DESOXYEPH.EDRINE, 
;;ription ° l ~ 11 _: ,,,.,-nally called SPEED, CRYSTAL, or METH, 
·;tight be as f~ -:__.,stimulant drug of the amphetamine se-
.m which the~ ~..... di . 
4, T. 1 N,(t~ '-n. used in me cine as an appetite suppres-
: 70 west) of~ tit : -• in treating obesity and as a stimulant of 
meridian. 1 ~,....: ~~central nervous system in treating anes-

1 Boulder ~ ic'.i: overdose~ .mental depression, and nar-
, t,320 feet. a.t ,~ ·. 'llo"PS)', a condition marked by an uncontrol-
ron stake has ~ . _..•'.,e desire for sleep. Methamphetamine was 
l feet to a pcC: ,_ ~uced into medicine in 1944. Ir.s action is 
thence N 4? '*i·JI. ·· ;.~to that of amphetamine. It may be ad-
thence nortbaf~ - r-=:cred orally or by intravenous injection. 

i34c; mus.· 
· ~ ability of methamphetamine to over

·-r fatigue and provide increased energy 
~-..: s ~nse of well-being has Jed to consider

~ ,,·,,: atiuse of the drug, Its untoward etfecf.S is (1834-1899, i.., 
; """'~ z..s increased heart rate and blood pres-

h century Ii:~ .· ! ~· r~nder it a dangerous drug when 
EJtNAJl.00 wr.cz i . __ cJ: and because of the rapid develop-
13, Barcclur;.~ f;# ~!·_. ,. ,,, vf tokrance common to the amphet-
ce, Lo SWM- \,., ..,,. ."-"C"> 1a condition in which the user requires 
in Catalan~.#!: i -.-.-,,_~doses for a consistent effect), it is 
-1.etge enta'tl! I.'.~ -,,. .:..1('tory for prolonged use. 
Pedro I\' to ICJ"1f• i .. :. ,~J wx1c psychosis from abuse S J057f 
ce Juan. Hc-kS.R-. ~nal (cherrustry): see formaldehyde. 
mself to"'*"' 
ccio's star) t!i{ii;lfl. r!u.nc-, a colourless, odourless gas that oc· 
1 vm1on R. It" t .. ~ 1"'.mdantly in nature as the chief c.on
Y Prudvtai ~ __ ~of natural gas, as a component offire
ph.ical tnata' .._ · ""'"'T !!'I .coal mines., and as a product of the 
'. rmeTtgc rcrn>'t ,3:-~ - -.- ·~ i....: bacterial decomposition of vegeta- w,_.,.. j. ,. "'.'.;.1 :tcr under water (hence its alternate 
.urator for kilt~ ·-:: l""'t.. i':"..::nh gas). Methane also is produced 
.om MrtiC b.it•5 ! .,..,__-:-~!lr by the destructive distillation of 
1e victim d;.;.'f!lf-.¥: ·r -...~-...>w<> coal in the manufacture of coal 
11prisoncd. J.r$...~ ·f "' :i-..: :oke-oven gas. The activated-sludge 
'.1. fated '°""" •-~ t .. _ .. _ o( .sewage disposal also produces a 
h "'"' i<=1·~.,· • . . #1111<.,, ,ii • ~._ • ~ methane. 
irga10,, C ~ ~ "- ·c..,"1:: ~ lhe fir:sl and simplest ni.ember of 
rhe;~f,~ ~ • 1 ~ ;..-~~n d.">Cries of hydrocarbons (com-. °' ~ * J ~-~ ~ rage~ a~d carbon). I .ts chef!Ucal 
,olhc ~! ~ :::-""' ~ ( H-4. Jt ts lighter than air, having a 
~ t th ~ •• ! - . t-. ~ ~1t>· of 0.554, It is only slightly 

ta_ ~~-$ ""'··\.;;: Ti w.au:r. It burns readily in air 
wou--. ·c_._ · fi --. -· "'<> d' 'd d ' l e .. ~ ~~-:;,,..... ~ -it _.. n 1ox1 .e an water vapour; 
g ccnti.rSl- ~?'-"7..:-~ ..._ ·C"'T ~ pale, slightly luminous, and 

or -~- •• lbc boT · f h · .,.,·al fa 1•JIEN.'~ \oa -~·:c 1.:_ .,63 ,210 mfg) podmtho m1 ~t ane. 's ·n of ~~ .. -:o~ ~ .. c;. \-- C- · an t e me ting point 1 ·~·,.-.::~..:,~:--I.~· ' - (-296.5° F). In general me· 
"1 

()bra {'a~;~ - ..._.; ~ st.able, but a mixture of between f ~ d .. .}{_~'.:· ~ ~: 1 _4 tx:r~nt in air is explosive. Ex-
1. f1ilo#I ·~.-.. ~.·.·.·.-- ... .._ 1Jo::h rruxtures have been frequent 
:

11e ~~R_( . --...,. -~"'Cl and collieries and the cause cf 
d: sn ~~.,~ - ~~ ~ ~$t1..n. 
')), ~ ~ }: . ~ '*~ 'h.JrQ! of. methane is natural gas, 
~ . ·~- .[ ~, . otracllon o,f the heavier pe
e to ~~- :$ · ~ - ~·contains from 75 percent 
di~ ~ ~··~ 4 ~~ .!;i ~h.i:tne. Other ~ourccs include 
ct~ ~~· ~ ~ ...... ~ L:i,~uo~ from bituminous coal 
~.J'( :;•. ·J ~ .._ ;:n"JLat1on; these methods of 
-~ r4:~· ~ ........_ ...,. · · 1 ~r>ortant in locations where 
~.~ ,;piS~:r -~M-- -.. _ --c.:. r'u( Pkn~ful, The coal carboni
. F« 6;' ~'.::-~ ~ .... · ~ -=-~ P-4MJcula~ly important be-
0 '-"" .. _..~- ,"..:; ~ .... ,.,"""-~;he coal mdustry a part of 
0~ ~..- ~.i' -~ ~ ---..._ ... lt'fd. 
ic •:, fl*'#~'!:.--.::-"f:- "'- ·- .~~:.::-;; g4S is composed largely 
"""" ·· •__;_;..,... ~ ., ''-•ll<!fU'>e h1'1~ hPPn <>~ ::> (j,,.I 

because of its abundaOCt\ low 1..-oot, eas~ of 
handling. and cleanliness. In the Umted 
States, natural gas ls distrihllic.'<l through 
thousands of miles of pipclin<-':< to nll parf.S of 
the country and has made e.('\'{tt,.inn.mds into 
the fuel market. 
Another use which lx\:~u1K' kss hnportant 

after 1950 bec'ause of the rising priCl.' of natu
ral gas is in the manufacture of i.:urbon black. 
Other 'valuable products indutlc nlcthanol, 
formaldehyde, chloroform, c.1rbon tetrachlo
ride, and nitromethanc. 
·acetylene production by crnddn~ 9:S7h 
·atmospheric chemical com~1sitll'n 2:J08d 
·black powder explosions in mines 7;84d 
·carbanion structure and pn'!Jul·1i11n 3:8! 7g 
·carbon bonding 9:!044b 
·carbon dioxide removal in s~'L,'l~'l'\.'run 10:922h 
·carbonium ion structure 3:Stilc 
·Chinese pond gas col!ec1ion 1:90.'b 
·cryogenic natural gas as fut'! S:Jt()~ 
·food source possibilities e:q_ill1n.'l! 7:4S4a 
·food synthesis from chen1icals 7:485f 
·free radical reaclion mcch:ini~lll 15:422d 
·gasification of coal 7:924b 
·halogen compound derivntinn JJ:OS:?t• 
·heating values of natural gns pamffms 

12:859g; table 
·hydrocarbon combustion r(•aclions 9:80c 
·hydrogen cyanide production 14:530,\! 
·industrial environment poienlial 

hazards 9;531a 
·juvenile source and primeval 

atmosphere 2:31 Sb passim 10 3 I 7g 
·life origin and Jovian planet 

formation 10:90ia 
·life possibilities studied 

spectroscopically J0:906b 
·molecular orbitals 6:670b; illus. 669 
·oil shales' biogenic origin 13:537& . 
·petroleum composition and propL'r\1cs 14:l66e 
·Rwanda's natural resources l6:JJ0b 
·Saturn's mass, density, and 

composi1ion l6:274b 
·structural formula description 1J:707a 
·structure and valence angles 17:r>78c 
·urban pol!utants and human hL·nHh J8:1050e 

methanol: see methyl alcohol. 

I\1ethedrine (pharmacology): si·e rnctham
phetamine. 

methemoglobin, oxidized form of the re
spiratory pigment hemoglobin. 
·hemoglobin and oxygen transpor1- 2:1 l-16f .~ 

methemoglobinemia, inherited or acguired 
decrease in the oxygen-carrying cupac11y of 
the red blood cells. The hemoglobin of the red 
blood cells must be in the red_uccd state to 
bind with oxygen; methemoglobin, the oxi
dized form of hemoglobin, is usdL'SS for ox~
gen transport. Normally, vaiio~s orga:iic 
catalysts or enzymes are active m keeping 
hemoglobin in the reduced fonn. Hereditary 
methemoglobinemia occurs when there is an 
inborn defect in this enzyme system or when 

· the hemoglobin molecule is abnonnally struc
tured (hemoglobin M) and is thcri:by more 
susceptible to oxidation. Acquired mcthcmo
globinemia may arise as a result of contact 
with certain drugs and chemicals that prod~ce 
oxidant compounds in the circulntion. causing 
the oxidation of hemoglobin fastt·r than the 
enzyme system can keep it in the r~·duced 
state. The severity of the symPtom.s is rclat~d 
to the quantit:t of methcmoglobin pr~scnl .in 
the circulation, and range from a bluish d1s
c.oloration of the skin and mucous nwn1hrane 
to weakness, difficulty in breathing. and diz~
ness in the more severe cases. TrcntQ1ent in 
hereditary methemoglobinemia u.sually in
cludes the administration of reduction com
pounds such as vitamin C or methylene blue. 
Acquired methemoglobinemia usually disal?· 
pears spontaneously when the cause lS 

removed. 
-enzyme abnoOnality, table l ~:897 
· hemogJobin--oxygen variations in 

po!ycythemia 2:1139a 

methicillin, semisynthetic penicillin used as a 
antimicrobial agent. 
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· strucl\11\.' "'''' · d • 1~hth .. 'i1tfllhon syn rome: see 
mcU11onlltt' \ 
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MEMORANDUM 

To: 

From: 

Subject: 

Background 

Environmental Quality Commission 

Director 

Agenda Item No. K, December 14, 1984, EQC Meeting 

Request for Authorization to Conduct a Public Hearing on a 
Proposed Rule Amending Hazardous Waste Rules to Provide That 
Only Those Liquid Organic Hazardous Wastes Which can be 
Beneficially Used Will be Banned From Landfilling After 
January 1, 1985. 

The Environmental Quality Commission, at its April 20, 1984 meeting, 
adopted comprehensive Hazardous Waste Rules. Those rules dealt with a 
series of practices affecting all aspects of hazardous waste management 
from generation of such wastes to their eventual disposal. The disposal 
of hazardous waste is regulated under state law and closely monitored under 
the Department's regulations and supervision. 

A key approach to the management of hazardous waste has been the intent 
to find ways to handle hazardous wastes in the most environmentally sound 
fashion. A part of the Department's goals is development of an approach 
that in many ways is parallel to that used in disposal of low level 
radioactive waste. Specifically, the proposed Northwest Interstate Compact 
on Low Level Radioactive Waste Management, ORS 469.930, provides, among 
other things, that the disposal of low level radioactive waste is a 
regional concern. 

The Compact agreement also contains statements indicating that hazardous 
chemical waste management is similar in many respects to low level 
radioactive waste management and that the Compact encourages and promotes 
the regional concept of hazardous waste management. By this regional 
approach it is expected that various states within the Compact will provide 
for the proper handling of low level radioactive and chemical wastes, not 
only for the industries and activities within their own state, but also 
for other states within the Compact area. Thus, the Hanford site in 
Washington is used by the Compact states for the disposal of low level 
radioactive waste and the Arlington site in Oregon for the disposal of 
hazardous waste. 
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The Hazardous Waste Rules adopted by the Commission are identical in most 
regards to the federal law. There are, however, several areas which the 
Department felt were particularly significant to protect Oregon's 
environment but which the federal program did not address. Therefore, the 
Department recommended, and the EQC agreed, that these additional areas 
should be addressed within the Oregon Hazardous Waste Rules. One of those 
areas dealt with the landfilling of certain liquid organic hazardous 
wastes. The Department was, and is, of the firm belief that the most 
desirable methods, in order of preference, to properly manage hazardous 
waste is as follows: 1) non-production; 2) treatment to render 
nonhazardous; 3) reuse or recycle; 4) incineration; and 5) land disposal. 

The landfilling of liquid organics is particularly critical due to two 
concerns. First, as a result of their liquid nature, there is a greater 
possibility that those hazardous wastes can, through the soils, migrate 
off-site and potentially contaminate ground and surface waters. Secondly, 
many hazardous waste organic materials do not break down in the environment 
and, consequently, once put into a landfill pose a continuing threat. 

As a result of these concerns the Department recommended, and the 
Commission adopted, a ban on the landfilling of liquid organics at 
Arlington as of January 1, 1985. The purpose and intent behind the 
Department recommended action was based on the fact that whenever there 
is a realistic potential for either (1) beneficially using hazardous wastes 
or (2) disposing of them in a more environmentally sound fashion than 
landfilling, that those options should be pursued. Since the time of the 
adoption of the Hazardous Waste Rules in April, several important 
developments have taken place. 

1. There have been no additional hazardous waste incinerators authorized 
to operate in the United States. Consequently, the existing three 
hazardous waste incinerators located in Texas, Arkansas, and Illinois 
have had trouble keeping up with the amount of waste desired to be 
incinerated. 

2. As the mandate of January 1, 1985 approached, new data were developed 
on what alternatives were available to landfilling. From this 
additional information came the conclusion that certain organics, 
particularly those that were heavily chlorinated, would not be able 
to be beneficially used. Consequently, the options available to 
industrial generators of these chlorinated liquid organics would be 
to either 1) send them to one of the three incinerators for permanent 
destruction, or 2) send them to another hazardous waste landfill. 

Generally speaking, those companies which will seek to have 
chlorinated liquid organics incinerated will do so whether or not 
there is the opportunity to landfill them at Arlington. Those 
companies have decided that the long-term liability which exists with 
landfilling is a risk they choose not to take. The Department expects 
this pattern to continue whether or not the ban at Arlington is in 
effect. For those companies, however, which are willing to landfill 
as long as landfilling is possible, the current ban will force those 
companies to seek landfill options outside the state. 
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It is the Department's belief that to shift landfilling from one 
state to another is an unsound approach to hazardous waste 
regulation. This is particularly the case when that shift will 
entail transportation of hazardous wastes across additional miles 
of highways, possibly through population centers, with the inherent 
hazards of spills. 

3. The u. S. Congress enacted amendments to the Resource Conservation 
and Recovery Act (signed by the President on November 9, 1984) which, 
among other things, provides for a 24-month phased ban of all liquid 
hazardous wastes going to landfills. These amendments appear to 
require the Environmental Protection Agency to evaluate the 
feasibility of banning the landfilling of listed hazardous waste, 
liquid and solids, over a 66-month period. 

The Department, in evaluating the breadth of the current EQC ban, has 
concluded that certain liquid organics which would be banned from 
landfilling after January 1, 1985 will be transported to other landfills. 
Consequently, the intent of the Department to seek more appropriate 
environmental disposal options will be defeated. The Department believes 
that such a shift to other landfills is not a responsible action. 

The Department does believe, however, that those liquid organics which 
can be used beneficially for such things as fuel supplements should, in 
fact, be encouraged to be so used by ensuring that the ban does apply. 
The Department recognizes that the cost for such beneficial use will in 
some cases be greater than the present cost of landfilling. Even in these 
cases, the Department strongly believes that those costs are, in the long 
run, highly preferable to landfilling given the liability and risks 
associated with landfilling. 

The Department also recognizes that new markets will develop for the 
beneficial use of certain other hazardous wastes and that greater capacity 
for the destruction of such hazardous wastes through incineration will 
probably be developed. As these options develop the Department believes 
that more and more hazardous wastes should be prohibited from being 
landfilled. In the proposed rule, the Department seeks to amend the 
Hazardous Waste Rules to permit the Department to prohibit the landfilling 
of any class of hazardous waste materials when, in the Department's 
judgment, that class of material can and will be disposed of in a more 
environmentally sound manner. 

Alternatives 

1. Do nothing, leave Hazardous Waste Rules as presently written. If 
this option is pursued, the result will be an additional burden on 
the regulated community which produce chlorinated liquid hazardous 
wastes, while at the same time not solving an environmental problem 
other than by shifting that problem from a landfill in Oregon to a 
landfill in another state. 
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2. Accept the Department's recommendation. By accepting the Department's 
recommendation, the Commission will authorize the acceptance of 
hearing testimony on the desirability of allowing the Department to 
ban from landfilling hazardous wastes which can be used beneficially 
or where there is a more desirable disposal option. 

3. Eliminate the ban completely. This option would allow the landfilling 
of hazardous waste materials that could be used for a beneficial use 
and, in the process, add to the long-term risks and liabilities 
associated at Arlington when a more desirable disposal option exists. 

Director's Recommendation 

It is recommended that the Environmental Quality Commission authorize the 
Department to conduct a public hearing for the purposes of accepting 
testimony on a proposed rule amendment to OAR Chapter 340, Division 104, 
which would allow the Department to determine in what circumstances 
hazardous waste material should be banned from the landfilling at 
Arlington. 

Fred Hansen 

Attachments: I Statement of Need for Modifications 
II Land Use Consistency 

III Public Hearing Notice 
IV Proposed Modifications 

Fred Hansen: d 
229-5300 
December 6, 1984 
D01393.D 



Attachment I 
Agenda Item No. K 
12/14/84 EQC Meeting 

BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 
OF THE STATE OF OREGON 

IN THE MATTER OF MODIFYING 
OAR CHAPTER 340 DIVISION 104 

STATUTORY AUTHORITY: 

) 
) 

ORS 459.440 requires the Commission to: 

STATEMENT OF NEED FOR 
MODIFICATIONS 

(1) Adopt rules to establish minimum requirements for the treatment 
storage, and disposal of hazardous wastes, minimum requirements 
for operation, maintenance, monitoring, reporting and supervision 
of treatment, storage and disposal sites, and requirements and 
procedures for selection of such sites. 

(2) Classify as hazardous wastes those residues resulting from any 
process of industry, manufacturing, trade, business or government 
or from the development or recovery of any natural resources, 
which may, because of their quantity, concentration, or physical 
chemical or infectious characteristics: 

(a) Cause or significantly contribute to an increase in 
mortality or an increase in serious irreversible or 
incapacitating reversible illness; or 

(b) Pose a substantial present or potential hazard to human 
health or the environment when improperly treated, stored, 
transported, or disposed of, or otherwise managed. 

(3) Adopt rules pertaining to hearings, filing of reports, submission 
of plans and the issuance of licenses. 

(4) Adopt rules pertaining to generators, and to the transportation 
of hazardous waste by air and water. 

ORS 459.455 authorizes the Commission and the Department to perform any act 
necessary to gain Final Authorization of a hazardous waste regulatory 
program under the provisions of the federal Resource Conservation and 
Recovery Act. 

NEED FOR THE RULES: 

The Department seeks to amend the hazardous waste rules to permit it to ban 
the land disposal of any hazardous waste when, in the Department's 
judgment, that waste can and will be disposed of in a more environmentally 
sound manner. It is believed that such an individual approach can better 
serve the needs of the regulated community and the environment than the 
present land disposal ban on specific wastes. 



PRINCIPAL DOCUMENTS RELIED UPON: 

Existing federal hazardous waste management rules, 40 CFR Parts 260 to 265 
and 270, and existing State rules, OAR Chapter 340, Divisions 100 to 110. 

FISCAL AND ECONOMIC IMPACT: 

Since the rule is an enabling one, the hazardous wastes to which the ban 
will apply, and hence the regulatory costs, are unknown at this time. 
However, the Department believes that it will be less encompassing than the 
rule it is replacing. That rule was expected to increase the present 
estimated $4 million Oregon hazardous waste disposal bill by about 5%. 
Affected generators may experience up to a two- to three-fold disposal cost 
increase. However, the small business impact is not expected to be 
overwhelming as small businesses generate small quantities of waste. 

FSB:c 
ZC1685.1 



Attachment II 
Agenda Item No. K 
12/14/84 EQC Meeting 

BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 
OF THE STATE OF OREGON 

IN THE MATTER OF MODIFYING 
OAR CHAPTER 340 DIVISION 104 

STATEMENT OF LAND USE 
CONSISTENCY 

The proposal described appears to be consistent with all statewide planning 
goals. Specifically, the modifications comply with Goal 6 because they 
minimize the amount.of hazardous waste disposed, and thereby provide 
protection for air, water and land resource quality. 

The modifications comply with Goal 11 by controlling disposal site 
operations. They also intend to assure that current and long-range waste 
disposal needs will be accommodated. 

Public comment on this proposal is invited and may be submitted in the 
manner described in the accompanying Public Notice of Rules Adoption. 

It is requested that local, state and federal agencies review the proposal 
and comment on possible conflicts with their programs affecting land use 
and with statewide planning goals within their jurisdiction. The 
Department of Environmental Quality intends to ask the Department of Land 
Conservation and Development to mediate any apparent conflicts thereby 
brought to its attention. 

After public hearing, the Commission may adopt permanent rules identical 
to the proposal, adopt modified rules on the same subject matter, or 
decline to act. The Commission's deliberation should come on January 25, 
1985, as part of the agenda of a regularly scheduled Commission meeting. 

FSB:c 
ZC1685.2 



Attachment III 
Agenda Item No. K. 
12/14/84 EQC Meeting 

Oregon Department of Environmental Quality 

A CHANCE TO COMMENT ON • • • 

WHO IS 
AFFECTED: 

WHAT IS 
PROPOSED: 

WHAT ARE THE 
HIGHLIGHTS: 

HOW TO 
COMMENT: 

WHAT IS THE 
NEXT STEP: 

Public Hearing on Amendments to the Hazardous Waste Rules 

Date Prepared: 
Hearing Date: 
Comments Due: 

December 4, 1984 
January 2, 1985 
January 2, 1985 

Persons who manage hazardous waste including generators and owners and 
operators of hazardous waste disposal f~cilities. 

The Department of Environmental Quality (DEQ) proposes to amend 
hazardous waste rules that were adopted on April 20, 1984, by 
repealing the specific ban on the land disposal of certain pesticide, 
ignitable and listed wastes (OAR 340-104-317) and adopting the 
following rule: 

11 340-104-318 The Department may prohibit the land disposal of any 
hazardous waste if in the Department's judgment there are more 
environmentally sound beneficial use or disposal options. In making 
such a decision, the Department shall consider but not be limited to 
storage, transportation and other appropriate risks." 

The Department is seeking authority to ban the land disposal of 
hazardous wastes on an individual basis rather than on a class basis. 

A public hearing is scheduled for oral comments on: 

Wednesday, January 2, 1985 
9:00 a.m. 
DEQ Portland Headquarters 
Room 1400 
522 s.w. Fifth Avenue 

Written comments can be submitted at the public hearing or sent to 
DEQ, PO Box 1760, Portland, Oregon, 97207, by January 2, 1985. 

For more information, call Fred Bromfeld at 229-5913 or toll-free in 
Oregon 1-800-452-4011. 

After the public hearing, DEQ will evaluate the comments, prepare a 
response to comments and make a recommendation to the Environmental 
Quality Commission on January 25, 1985. 

ZB4045 

P.O. Box 1760 
Portland, OR 97207 

6/10/82 

FOR FURTHER INFORMATION: 
Contact the person or division identified in the public notice by calling 229-5696 in the Portland area. To avoid 
long distance charges from other parts of the state, call 1 eqo-452zZB;t,3.pand ask for the Department of 
Environmental Quality. 1-800-452-4011 @ 

Conlalns 
Reoyoled 
Materl•I• 



Attachment IV 
Agenda Item No. K 
12/14/84 EQC Meeting 

BEFORE THE ENVIRONMENTAL QUALITY COMMISSION 
OF THE STATE OF OREGON 

IN THE MATTER OF MODIFYING 
OAR CHAPTER 340 DIVISION 104 

) 
) 

PROPOSED MODIFICATIONS 

Repeal rule 340-104-317 and adopt the following rule: 

340-104-318 The Department may prohibit the land disposal of any 
hazardous waste if in the Department's judgment there are more 
environmentally sound beneficial use or disposal options. In making such a 
decision, the Department shall consider but not be limited to storage, 
transportation and other appropriate risks. 

FSB:b 
ZB4045.1 



EARL BLUMENAUER 
Multnomah County Commissioner 

December 14, 1984 

To the Environmental Quality Commission: 

{cc' cl /dll ~ /~~ 

~~ 
County Courthouse 

Portland, Oregon 97204 
(503) 248-5218 

This letter concerns the threat to drinking water in mid-Multnomah 
County, one of the topics to be addressed at your meeting on 
December 14th. 

You are to be commended for your recent decision to require a more 
detailed examination of the potential financial burden sewers will 
place on the residents of mid-Multnomah County. We are concerned 
that effective January l, 1985, the ban on the installation of 
cesspools takes effect. Since your body has established a deadline 
of June, 1985, for submission of more detailed financial plans on 
the sewering of mid-Multnomah County, we request a similar extension 
of the County's exemption from the operation of OAR 340-71-335. At 
that time, when the EQC wil 1 1 i ke ly estab 1 i sh a sewering p 1 an for the 
mid-county region, it could simultaneously address the process by 
which the use of cesspools could be phased out as sewers were con
structed between the present and the target completion date of 2005. 

If you find the above suggestion unworkable, we would request that 
our three agencies begin work immediately developing a plan for 
establishing a continuously decreasing cap on the number of cess
pools allowed in Multnomah County, We further request that the 
Commission establish a date now for a hearing on this next step. 

We appreciate the difficult job you face, and the consideration 
our suggestions will be given. 

Sincerely, 



mULTnomRH counTY OREGOn 

BOARO OF COUNTY COMMISSIONERS 
ROOM 605, COUNTY COURTHOUSE 
1021 S.W. FOURTH AVENUE 
PORTLAND, OREGON 97204 

Richard L 
ARNOLD BISKAR • 

evy~. 

CAROLINE MILLER • 
EARL BLUMENAUER • 

GORDON SHADBURNE • 

December 13, 1984 

To the 
Environmental Quality Commission 

District 1 • 248-5220 
District 2 • 248-5219 
District 3 • 248-5217 
District 4 • 248-5218 
District5 • 248-5213 

This letter concerns the threat to drinking water in mid-Multnomah 
County, one of the topics to be addressed at your meeting on 
December 14th. 

Initially, you are to be commended for your recent decision to 
require a more detailed examination of the potential financial 
burden sewers will place on the residents of mid-Multnomah County. 
As you know, another potential crisis, the ban on the installation 
of cesspools, and thereby a moratorium on all development, takes 
effect on January 1, 1985. 

As your body has established a deadline of June, 1985, for 
submission of more detailed financial plans on the sewering of 
mid-Multnomah County, we request a similar extension of the 
County's exemption from the operation of OAR 340-71-335. At that 
time, when the EQC will likely establish a sewering plan for the 
mid-county region, it could simultaneously address the process by 
which the use of cesspools could be phased out as sewers were 
constructed between the present and the target completion date of 
2005. 

If you find the above suggestion unworkable, we would at least 
hope for a 30-day delay of the expiration of our exemption on 
cesspool construction, during which time we could develop a plan 
for establishing a continuously decreasing cap on the number of 
cesspools allowed in mid-county. 

We appreciate the difficult job you face, and the consideration 
our suggestions will be given. 

Sincerely, 

,/ 
/~?/'>~~ 

AN EQUAL OPPORTUNITY EMPLOYER 



Portland Association of Sanitary Service Operators 

Telephone (503) 760-8944 

November 6, 1984 

FRED HANSEN 
Environmental Quality Commission 
PD Box 1760 
Portland, Oregon 97207 

Dear Fred: 

F'.O. Box 66193 
Portland, OR 97266 

YARD DEBRIS IS NOT A VIABLE MATERIAL FOR RECYCLING. 

Extensive communications with other states indicate they 
have come to the same conclusion. See the attched copies 
for verificationa 

Studies conducted locally by the Tri-County Association, 
PASSO, Metro, City oF Portland as well as actual yard debris 
operations have found it is not cost effective to classify 
yard debris a a recyclable material. 

Collection is costly, disposal is costly, processing is 
costly, markets are unstable. These conclusions were 
reached aFter actual trial programs were conducted end 
Failed. 

We urge the EQC to evaluate the attached inFormation and 
to contact our association should you have further questions. 

JWC:k 

Sincerely, 

PORTLAND ASSOCIATION OF SANITARY 
SERVICE OPERATORS 

!J't, ~I e,4r~l£~;l. 
1.:ae W Cancilla, Jr 

President 



STATE OF FLORIDA JUL 16 1984 
DEPARTMENT OF ENVIRONMENTAL REGULATION 

TWIN TOWERS OFFICE BUILDING 
2600 BLAIR STONE ROAD 
TALLAHASSEE, FLORIDA 32301-8241 

Mr. Joseph W. Cancilla 
Canci 11 a and Son Sanitary 
P.O. Box 66439 
Portland, Oregon 97266 

Dear Mr. Cancilla: 

PAS SO 
BOB GRAHAM 

GOVERNOR 

VICTORIA J. TSCHINKEL 
SECRETARY 

Ms. Mary Reese of the National Solid Wastes Management 
Association has requested that this agency confirm in writing 
information concerning yard debris which she obtained via telephone 
from this department's staff. 

I can confirm that the Florida Department of Environmental 
Regulation does not have regulations stating that yard debris or yard 
trash is a recyclable item. We do, however, encourage the practice of 
composting yard debris whenever feasible. This agency does not 
require yard debris to be bagged when it is placed on the curb for 
collection. Requiring yard debris to be bagged or bundled at the 
curbside is a regulatory option of Florida's local governments and a 
number of cities in Florida do require this. 

The State of Florida, through this Department, in fact does not 
regulate collection through administrative rules and regulations. It 
does offer guidelines for solid waste collection however (see enclose~ 
solid wastes regulations). 

I hope this answers your questions and please don't hesitate to 
call should you need any further clarification on this subject. 

RM/vls 

Encl • 

cc: John Reese 
Mary C. Reese - NSWMA 

Sincerely, 

f........_,--?-~ 
R~y (oreau 
Environmental Specialist 
Resource Recovery Program 

f\lE COP~ 
Protectinq Florida and Your Quality of Life 



RECEIVED BY 

JUL 1 0 1984 

STATE OF NEVADA 

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES 
DIVISION OF ENVIRONMENTAL PROTECTION 

Capitol Complex 

CARSON CITY, NEVADA 89710 

PASSO 

July 5, 1984 
Telephone (702) 885-4670 

Mr. Joseph, W. Cancilla 
Cancilla & Sons Sanitary 
P.O. Box 66439 
Portland, Oregon 97266 

Dear Mr. Cancilla: 

On June 29, 1984 the Nevada Division of Environmental 
Protection received a letter from Ms. Mary Reese representing 
the National Solid Wastes Management Association. In this 
letter Ms. Reese paraphrased the Divisions policy regarding 
yard debris as a recyclable material (i.e. composting) and 
that bagging is required for curb collection. 

Unfortunately Ms. Reese's information is incorrect. 

The Division has no formal or informal policy regarding 
recycling of these types of wastes. However in some areas, 
in specific conditions, burning of yard Debris is allowed. 
The bagging of yard waste may be a requirement for individual 
waste collectors or local district health departments but it 
is not a state requirement. The composting of such material 
is allowed provided it does not cause a public hazard or 
nuisance. 

Hopefully this clarifies the State or Nevadas position 
on this issue. 

If any further questions arise, please contact me at 
the above address or phone me at (702) 885-4670. 

AB/kc 

Sincerely, flJL 'B .' . 
Allen Biagg~ 
Environmental Management 

Specialist · 
Waste Management Section 

FILE COP~ 
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JOHN SPELLMAN 
Governor 

STATE Of WASHINGTON 

DEPARTMENT OF ECOLOGY 

DONALD W. MOOS 
Director 

.\tail Stop PV-11 • ()fynlpid, Washington 98504 o (206} ..JS9-6UOO 

RE&BVED av 
JUL 2 0 198'4 

Mr. Joseph W. Cancilla 
Cancil!a and Son Sanitary 
P. O. Box 66439 
Portland, OR 97266 

Dear Mr. Cancilla: 

July 16, 1984 PAS SO 

This letter is in response to a request for information from Mary C. Reese, of the 
National Solid Waste Management Association. She inquired about our recycling 
program and specifically about yard wastes and composting. She asked the 
department to relay the infm-mation to you. 

Presently there is no state law recognizing yard wastes as recyclable. Yard wastes 
are dealt with locally. For instance, the City of Seattle has an extensive ordinance to 
encourage composting. In Yakima, city road crew pick up leaves with street sweepers 
if residents rake them to the road. Some cities ask that they be in plastic bags for 
easy loading. 

Our agency encourages composting as a means of waste reduction. I have enclosed a 
brochure that we distribute to the public on the subject. 

JS:sa 

Enclosure 

cc: Mary C. Reese 

FILE COPY 



STATE OJF IDAHO 
DJEPARTMJENT OF HJEALTH 
AND WJELFARJE 

DIVISION OF ENVIRONMENT 
Statehouse 

Bolso, ldeho 83720 

July 6 1 1984 

Mr. Joseph W. Cancilla 
Cancilla and Son Sanitary 
P.O. Box 66439 

RECEIVED BY 

JUL 1 0 1984 

Portland, Oregon 97266 

Dear Mr. Cancilla: 

In response to Mary C. Reese's letter of June. 2 7 concerning 
the regulation and recycling of yard debris in Idaho, we offer 
the following information. 

On a state level, the Idaho So1id Waste Management Regulations 
and Standards define solid waste to "mean all solid material 
that is considered to be useless, unwanted, or discarded by 
the person in possession of it", In practice this excludes 
residential compost piles from being considered solid waste 
which must be managed under the solid waste regulations. 
However, if yard debris is set out for collection as a solid 
waste it must be contained, under the regulations, for the 
purpose of collection efficiency and to prevent nuisances. 
However, nothing in the state regulations require composting 
on an individual or municipal scale. · 

PASSO 

Individual city and county ordinances then go on to define the 
kinds of waste and the type of containers (bags, bundles, cans) 
that are acceptable to their individual waste collection 
services. Some dities do, however, have a street leaf ordinance 
and street leaf campaign in the fall of the year that is 
totally separate from the refuse collection service. In these 
cities residents are allowed to place their yard leaves in the 
street during certain times in the fall and usually the Street 
Department scoops the leaves off the street and hauls then off 
to selective locations ~here use can be made of them or to the 
local landfill. 

Should you have any questions please call our office at any 
time (208-334-4107). 

JEJ/jd 

rely, 

wski 
ecialist 

terials Bureau 

erome E. Jan 
Solid Waste 
Hazardous 

ROT! AT. OPPOH'l'TTNT'l'V RMPT .OVRH FILE COPY 
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DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES 

TED SCHWINDEN, GOVERNOR COGSWELL BUILDING 

----~ATE OF MONTANA----............ ---

Joseph W. Cancilla 
Cancilla & Son Sanitary 
P. 0, Box 66439 
Portland, OR 97266 

Dear Mr. Cancilla: 

July 2, 1984 

HELENA, MONTANA 59620 

RECEIVED BY 

JUL H 1984 

PASSO 

This letter is in response to an information request by the National 
Solid Waste Management Association. Montana regulations do not specify 
that yard debris is a recyclable material. However, this office does 
encourage the use of yard debris for composting purposes. Most com
munities in this state do require that such debris be bagged when placed 
on the curb for collection. 

WJP:vc 

Sincerely, 
,' 

,;://,,., / /~',. 
WILLIAM J, POTTS 
Solid Waste Management Bureau 
Telephone: (406) 444-2821 

FILE COPY 



PO BOX 66439 PORTLAND, OREGON 

97266 

AUGUST 31, 1983 

TO THE PRESIDING OFFICER, THE METRO COUNCIL and STAFF: 

METRO is seeking a curbside yard debris pickup on a reular basis; they feel it 

is a viable program. 

THE HAULERS DO NOT. 

METRO has stated three objectives regarding yard debris: 

1. Processing Centers 

2. Markets 

3. Curbside collection 

Two of the three objectives have been met according to Metro media releases. 

THIS IS NOT TRUE. The processing facilities are, in fact, operational - excluding 

the recent closure of Waste By-Products. There is no firm market for yard debris. 

Nurseries hesitate to use the material because it has not tested satisfactorily. 

If yard debris was a proven recyclable material it would be like all other 

marketable recyclable materials - cost effective. According to Oregon SB 405, 

if it cannot be picked up, processed, and marketed in a cost effective manner, 

it should not be considered ·for recycling. 

A local Portland hauler has said his pilot yard debris curbside collection program 

does not generate enough income to cover collection expenses. Processing centers 

are unable to purchase the yard debris, which proves it is not a viable recyclable 

material that could be sold to offset collection costs. This pilot program has also 

~ 
~ Portland Association of Sanitary Service Operators 



PASSO feels that Metro mus~ dra~ a plan for their recycling goals before developing 

any individual programs. Our suggestions are: 

STEP il1 - Work with local jurisdictions to obtain franchised areas thus 

providing the support the recycling garbage haulers' need to 

go ahead with recycling. 

STEP il2 - Markets - without buyback markets recycling is an unnecessary evil. 

STEP il3 - Education - properly prepared recyclables - including compostable 

material (or yard debris) cannot and will not be prepared by the 

public and accepted by buyback markets without "how-to" education. 

STEP il4 - Start with the most conveniently recyclable item and go from there. 

A. Newspapers - once a goal of 75% return of newsprint in the 

Metro area is reached, proceed to Item B 

B. Glass - once your projected goal is reached, proceed to Item C 

C. Motor Oil - following the plan, after the goal is reached 

proceed to Item D 

D. Tin, aluminum, scrap metal - your goals are reached, proceed to 

Item E 

E. Plastics - Markets must be found, goals set and met - then 

proceed to Item F 

F. YARD DEBRIS - Now that the public is well acquainted with the 

"how-tos" and "why-fors" 6t' recycling, the recycling garbage 

haulers can gear up to handle the yard debris problem, and the 

' public lo(ill be ready, willing, and able to do their part. 

Enough time has elapsed to identify and secure buyback markets 

for yard debris thus making it a cost effective recyclable 

material. 

A~er attending your August 18, 1983 meetings and listening to all testimony we feel 

that this program should be postponed until such time that viable markets are available. 
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demonstrated that uncontaminated yard debris must be dumped at these centers for a 

fee to the hauler, while all other viable recyclables are sold to the processor. 

The processing centers are unable to receive the debris without charging. The haulers 

are unable to haul the debris to a cost effective market, this inevitably means 

the public will end up paying for it - one way or another. 

In referrence to the EXECUTIVE SUMMARY DRAFT from Metro, a chart on page 2, figure 1, 

(see attachment); 61% of yard debris is currently being "composted" some way or 

another in landfills. Metro, or local jurisdiction, could divert this material from 

the landfill by refusing it at the landfill and providing alternate disposal sites 

such as McFarlands. PASSO feels that if the exorbitant cost of the curbside 

collection yard debris program were to be weighed against the current cost factor plus 

the implementation of SB 405, yard debris will solve it's own problems. 

According to Metro's Waste Reduction Plan, 1983, the educational program of compost 

and yard debris processing should reduce the 26% figure of yard debris currently 

being hauled by the refuse operator as well as the 13% currently being burned. 

Carol Brown has stated that it takes four years for the yard debris to decompose from 

the time of disposal. Our resource, a landfill operator, disputes this time frame 

and feels that a maximum of one to two year deterioration is more accurate, which 

is directly related to the heat that yard trimmings generate during deterioration 

therefore offsetting the slower deterioration of limbs and branches. If the yard 
' 

debris status remained as it is'currently, using our expert's resource figures, 

only one additional landfill year would be added by 1986 . 



TIMES MIRROR 

December 11, 1984 

Mr. James Peterson, Chairman 
Environmental Quality Commission 
835 N. W. Bond 
Bend, Oregon 97701 

Dear Mr. Peterson: 

I want to take this opportunity to give you several concluding
comments with regard to the rules being developed in conjun
tion with the Opportunity to Recycle Act . 

. I am Assistant Manager, Secondary Fibers, for Publishers Paper 
Co. I also serve as Vice President of the Association of 
Oregon Recyclers. I am serving as chair of the markets commit
tee for the third year. 

There are two major issues of concern I will address. First 
is the door-to-door collections by non-profit charitable and 
educational organizations. These groups use recycling as 
a part of their fund raising efforts. Nothing in the proposed 
rules should undermine this important effort. 

The policy statement (340-60-015) on pages 5 and 6 of the proposed 
rules appears to limit charitable and other groups that current
ly use recycling as a fund raiser while not allowing groups 
that may want to do this in the future to be involved. (Para
graph ( 7) sub. (a) "Existing ... ) . 

I suggest this language be changed as follows: 

" ( 7) To encourage local governments to develop programs 
to provide the opportunity to recycle in a manner 
which increases the level or scope of recycling 
and does not regulate, limit, adversely impact, 
or disrupt directly or indirectly the recycling 
activities or results thereof, of: 

(A) Charitable, fraternal and civic groups, and 

(B) Recycling collection from commercial and 
industrial sources." 

4000 KRUSE WAY PLACE, LAKE OSWEGO, OREGON 97034 PH: (S03) 635-9711 



December 11, 1984 
Page 2 

My second major concern lies in the Fair Market Value Exemption 
(340-60-050 Paragraph (2)) on pages 20 and 21 of the proposed 
rules. By grouping newspapers with other recyclables, I believe 
you will actually reduce the amount of waste news currently 
collected. 

As an example, waste news is currently collected by multi
family housing units. They would be required to recycle a 
number of other items that could result in less actual collec
tions. 

Further, it is my belief that the law 
for grouping recyclables as proposed. 
in Alternative 2 (attachment 2) would 
of Fair Market Value Exemption. 

itself does not allow 
The law as restated 

be the correct definition 

Thank you for your consideration of these points. 

Sincerely, 

0~0 Bcookc 
Assistant Manager 
Secondary Fibers 



DECEMBER 14, 1984 

340-60-010 

SUGGESTED CHANGES FOR 
DRAFT RECYCLING RULES 

TO PRESERVE MULTIFAMILY 
RECYCLING OPPORTUNITIES 

(4) "Collection service" means a service that provides for 
collection of solid waste or recyclable material or both. 
"Collection service" of recyclable materials does not 
include a place to which persons [not residing on or 
occupying the property] may deliver source separated 
recyclable material. 

(ll)"Generator" means a person who last uses a material and 
makes it available for disposal or recycling[.] ,or a 
person who provides a depot for such material. 

340-60-015 

(7) (b) cornrnercial[and]~£ndustrial, and depot sources. 

Suite 301, 15555 S.W. Bangy Road Cl Lake Oswego, Oregon 97034 "' Phone 684-1880 



UNTffD UTii'El\Joi IN l\CT!ON 

PDRTLi\i\JD, Uf(. 9 /233 

!"lF~. PETER~iE:f\J, C1-!PJl~MA!\J 

522 S.UL 5th l\V[r\HJE 

POf<TLi\1\JD, OR, 972[JI, 

DECE~1BER B, 1984 

DEAR Mf1. PETEf~SEN, 

LJ1\i!TED CJTIZE!% IN ACTIO'.\I HEREBY REQUESTS TH.'\T THE ENVIROf~ME!\iTM [JLJi\UTY COMMISl'IDN ADOPT 

A RULE TO PERMIT CRlJSS··EXi\ro][NATIUN OF lJlTNES'.lE~i AT THE MEETii\IG :=RIDi\Y, DECEMBER 11,, 1981,_ 

RESOLVED THiS 13th Di\V OF DECEMBER, 1984. 

HERS BROW~.;, CH1-'\IRMAf~ 

cc: SECRETr'\FN, EN\/mDNMENT.AL QUALITY COMMISSION 

HE~JRY KAl\'E. P1TTORNEY 



VICTOR ATIYEH 
GOVEl\NOO 

DE0-46 

Environmental Quality Commission 
Mailing Address: BOX 1760, PORTLAND, OR 97207 

522 SOUTHWEST 5th AVENUE, PORTLAND, OR 97204 PHONE (503) 229-5696 

MEMORANDUM 

To: Environmental Quality Conunission 

From: Director 

Subject: Tax Credit Application T-1694 
The Amalgamated Sugar Company 

The Application for Certification of Pollution Control Facility T-1694 was 
placed on the agenda for the EQC meeting to be held .Friday, December 14, 1984, 
This was an oversight by the Department, as the facility has been previously 
approved. The certification was granted by the EQC on the 29th of June, 1984. 
Copies of the certificate and the review report were sent to Galan Rogers, 
the plant engineer in Nyssa. A letter of explanation was sent to Mr. Chertudi, 
the person authorized to receive the certificate, in Ogden, Utah. These 
letters were sent December 12, 1984. 

It is respectfully requested that Tax Credit Application T-1694 be withdrawn 
from the agenda. 

SChew 
229-6484 
12/13/84 

Fred Hansen 



STATE OF OREGON INTEROFFICE MEMO 

TO: Ron Householder DATE: December 12, 1984 
• 

FROM: Bill Jasper ~ 
SUBJECT: Update for EQC Meeting, December 14, 1984 

In the EQC repcrt for hearing authorization, reference is made to both Chrysler 
and Honda. Since the report was prepared, several events have transpired. 

On December 10, you received a letter from Honda. This letter requests that a key
off/restart procedlllre be applied to 1984 and 1985 Honda Preludes. Discussion with 
Brian Gill, yesterday, indicated that Honda uses an idle dump that is triggered by 
a timer in the CPU. The reset signal is received by the speed sensor, and is such 
that the air pump dump resets at 12 mph. A copy of the staff report had been for
warded to Honda earlier this week. I will contact Mr. Gill next week after the 
EQC meeting. 

Last Friday, EPA sent out its letter requesting that states seriously consider 
Chrysler's request for an alternative test procedure. That letter is referenced 
in the EQC staff report. Yesterday., I talked with Mr. Tracy of Chrysler. Mr. Tracy 
indicated that replacement compcnent modules (circuit boards} should be available 
at dealerships by the end of January, 1985. 

• 

Mr. Tracy also indicated that at this time, four (4) states had agreed to Chrysler's 
request. The states are North Carolina, tonnecticut, Arizona and Rhode Island. North 
Carolina has a private garage type of program and its regulations already provide for 
idle/drive testing. Arizona and COnnecticut have contractor operated programs. Both 
programs use Hamilton Testing as contractor. In Connecticut the procedure is· not 
being officially changed,. however, the contractor will reinspect the vehicle in drive 
upon request. In Arizona all automatics are tested in drive. This appears to be left 
over from the dynomometer testing. (Arizona requested legislative changes to require 
testing of all 1971 and newer vehicles and also to do tampering enforcement on all 
vehicles}, Rhode Island will handle the Chrysler request thro.ugh its waiver procedure. 

BJ:dj 



December lj, l 981j 

Mr. Ron Householder 

HONDA 
AMERICAN HONDA MOTOR CO., INC. 
P.O. BOX 50 - 100 W. ALONDRA BLVD., GARDENA, CALIF. 90247 
CABLE ADDRESS - AMEHON. GARDENA, CALIF. (213) 327-8280 

STt,TE OF OREGON 

RECEIVED 

DEC 1o1984 

Department of Environmental Quality 
Post Office Box 1760 

Dept. ol Environmental Quality 
Vehicle Inspection Division 

Portland, OR 97207 

Dear Mr. Householder: 

Enclosed are two Service Bulletins distributed to Honda automobile dealers which explain 
the procedures necessary to ensure that certain models will meet state Inspection and 
Maintenance Standards. 

Please note that all vehicles comply with Federal Emissions Standards when tested accord
ing to the Federal Test Procedures. 

",,) Service Bulletin 81j-051 concerns 198/j and 1985 model year Honda Preludes. These vehi-
. •· des may not meet the two-speed idle emission standard after idling for an extended 

period. This is because the vehicles are equipped with a system designed to protect 
the catalyst from overheating. If the engine has been idling for longer than 3 minutes, 
it is. necessary to stop and restart the engine to re-set the system timer. 

Service Bulletin 8/j-053 concerns certain 1982 Honda Accords and Preludes which may 
fail the standard when tested at high engine speed with the drive wheels stationary. 
This abnormal operating mode results in activation of the carburetor power valve" a 
condition which would normally be prevented by the operation of a speed sensor, as 
described in the bulletin. 

A modification was made to later production cars on the assembly line which has the 
same effect as the procedure described in the bulletin. 

We appreciate the importance of state Inspection and Maintenance Programs, and we 
would like to ensure that Honda owners do not experience any unnecessary problems. 
As mentioned above, the vehicles do comply with U.S. E.P.A. regulations in their original 
configurations. 

We would greatly appreciate your cooperation in providing this information to the staff 
at your testing stations. We shall be pleased to provide additional copies of the service 
bulletins, if you wish. 

Please contact me if you have any questions about this material, or call our Emission 
Tech Line at (213) 60/j-2679. 

Yours truly, 

AMERICAN HONDA MOTOR CO., INC. 

~;-" c:;JA 
~~Gill 

Manager 
Certification Department 
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I\ IHONDA 
AUTOMOBILE SERVICE DEPARTMENT 

~llJJ[b[b§lfO~ Model Applicable To File Under Bulletin No, 

84-051 
'84/85 ALL ENGINE 

PRELUDE Issue Date 

OCT. 1, '84 

State Emission Inspection Tests 

PROBLEM 

1984 and '85 Preludes won't meet state idle or high idle CO standards if tested afterthe car has been 
idling for three minutes or more. 

CAUSE 

To prevent the catalyst overheating, the secondary air and feedback systems shut off automatically 
after idling for three minutes. 

NOTE: These cars do meet EPA standards under the Federal Test Procedure (under normal driving 
conditions, a car will seldom remain stationary for as long as three minutes; thus the secondary air 
and feedback systems will shut off only infrequently). 

. 
SOLUTION 

Turn the engine off before testinfi. then restart and test within three minutes. 

©American Honda Motor Co., Inc. 1984 ·All Rights Reserved 

IMPORTANT INFORMATION FOR: 0 General Manager 

0 Service Manager 

D Pans Manager 

D Warranty Clerk 

ATS 8026 8410 

0 Technician 

D Sales Manager 



\, IHONDA 
AUTOMOBILE SERVICE DEPARTMENT 

§l11J[b[b§lf0 ~ Model Applicable To File Under Bulletin No. 

84-053 
'82ACCORD ALL ENGINE Issue Date 
'82 PRELUDE 

OCT. 15, '84 

State Emission Inspection Tests of '82 Accords and Preludes 

PROBLEM 

Some '82 Accords and Preludes may fail the high idle (2500 rpm) mode of the emission test used in 
many states, particularly at high altitude. 

( CAUSE 

. \ 

The test procedure results in abnormal operation of the power valve: When in the high idle mode, 
manifold vacuum to the power valve is cut off, allowing the power valve to open, thereby causing an 
excessively rich mixture. This condition would normally be prevented by the operation of the speed 
sensor. In the state inspection, however, the wheels are stationary. 

NOTE: All Honda production cars do meet the U.S E.P.A. and California emission standards when 
tested under the E.P.A. test procedure. 

SOLUTION 

Cut the yellow wire (for the power valve solenoid) at the 
emission control box. Double the end of the wire over and 
insulate it with a 1 to 2" length of 1I4" diameter heat 
shrink tubing. 

NOTE: 

• A modification was made on later production cars 
which has the same effect as the procedure above. 

• If the car still fails the test. the cause may be: 

- A ruptured power valve diaphragm. 
- Fuel boiling in the float bowl (hose it down with cool water). 
- A clogged air filter. 

'-1/4" SHRINK TUBING 

{For Power Valve Solenoid} 

- Incorrect timing or failed timing control (advance/retard diaphragm). 
- Misfire (spark plugs, wires, etc.). 
- Dirt in the carburetor. 
- Vacuum leaks. 
- Misadjustment of the carburetor idle mixture circuit. 

WARRANTY CLAIM INFORMATION 

Operation Number: 120025 
Flat Rate Time: 0.2 
Defect Code: 074 
Contention Code: C99 
Failed Part H/C: Accord - 112939 

Prelude - 119944 

IMPORTANT INFORMATION FOR: D General Manager D Parts Manager D Technician 

D Service Manager D Warranty Clerk D Sales Manager 

@American Honda Motor Co., Inc. 1984 - All Rights Reserved ATB80248410 

• 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

ANN ARBOR. MICHIGAN 48105 

December 7, 1984 

Ron Householder 
Dept. of Environmental Quality 
P.O. Box 1760 
Portland, OR 97207 

Dear Mr. Householder: • 

OFFICE OF 
AIR, NOISE AND RADIATION 

STATE OF OREGON 
RECEIVED 

DEC 1 '.l 1984 
!!ept. of Envircnrncnial Quality 

Ve!1lc!e lnspectiun Otvision 

My understanding is that your I/M program has probably 
received a September 14, 1984 letter from James V. Tracy of 
Chrysler Corporation on the subject of high failure rates for 
certain 1984 model year 2.2-liter°Chrysler vehicles. A copy of 
this letter is enclosed in case you did not receive one. While 
your program may not have encountered any unusual difficulty to 
date with these vehicles, the 1984 models are now corning due 
for their first annual inspection in significant numbers. I am 
writing to provide you with additional background on the 
problem and to inform you that the EPA recommends that you 
consider Chrysler's request that the affected vehicles be 
tested in idle-drive. 

As indicated in Mr. Tracy's letter, the vehicles in 
question are 2.2-liter 1984 Chrysler-built cars equipped with 
automatic transmissions and throttle-body injection (a 
single-point electronic fuel injection system) . These vehicles 
may not pass your I/M HC and CO limits during short tests that 
include an idle-neutral or idle-park mode. This is due to an 
idle-neutral enrichment electronic circuit incorporated in 
these cars to enhance idle quality. Technical details on the 
problem may be obtained by contacting my office at (313) 
668-4374, or Mr. Tracy's office at (313) 956-5087. 

The information provided by the manufacturer and several 
States indicates that use of idle-drive testing would prevent 
these particular Chrysler vehicles from failing due to idle 
enrichment. We anticipate that allowing idle-drive testing for 
these few vehicles would not have any impact on the emission 
reductions from your I/M program. Therefore, we will accept 
idle-drive testing for these vehicles. 



-2-

We encourage you to consider idle-drive testing of the 
affected vehicles; you may find that the advantages in terms of 
owner convenience outweigh any test administration 
disadvantages. Chrysler has voluntarily committed to provide 
emissions performance warranty protection for its vehicles that 
fail an idle-drive short test. 

A related approach might be for you to allow idle-drive 
testing for only those 2.2-liter TEI Chryslers that have failed 
the normal idle-neutral test. This approach would reduce the 
number of idle-drive tests that would need to be performed. 

Chrysler has eliminated the idle-enrichment problem during 
the 1985 production cycle through factory use of a new 
replacement computer module which eliminates the enrichment at 
idle. The module will also be available as an easily installed 
fix for early 1985 vehicles produced before the production 
changeover. 

If your I/M program elects to retain its current test 
procedures for the problem Chrysler vehicles, and if those 
procedures and associated quality· control practices conform to 
EPA regulations, owners of failed Chrysler 2.2-liter TEI 
automatics are also eligible for modifications under the 
emissions performance warranty. However, a different new 
module, which is not yet available from Chrysler, will be 
required as a fix for the 1984 vehicles. 

You may be aware that Chrysler petitioned EPA in October 
for an alternative test rulemaking to establish idle-drive as a 
requ.ired short test for these vehicles. In subsequent 
discussions, EPA informed Chrysler that we wished to avoid a 
proliferation of required special short tests which I/M 
programs would be forced to adopt or lose warranty protection 
for some vehicles. Chrysler has agreed to cooperate with EPA's 
desire by withdrawing its petition. In fairness to Chrysler 
and owners of Chrysler vehicles, EPA is encouraging you and 
other I/M States to carefully consider adopting the idle-drive 
short test. EPA and Chrysler agree that the decision should be 
each State's. 

You should, of course, feel free to contact me with your 
comments on this issue. Questions about enforcement or the 
legal aspects of the warranty may also be referred to the Field 
Operations and Support Division: 



Enclosure 
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Richard Friedman 
Field Operations and Support Division (EN-397F) 
U.S. Environmental Protection Agency 
washington,D.C. 20460 

.9Jn9erely /yours, 

I;( ( r(-,,c•-1·~ 
I~ ;\., <J 
Phil Lorang, Chief 

~echnical Support Staff 

cc: James v. Tracy, Chrysler Corporation 
Richard Friedman, FOSD 



'~CHRYSLER 
~ CORPORATION 

September 14, 1984 

All State l/M Program Managers 

Dear Sir: 

Subject: Inspection/Maintenance (l/M) Idle Testing of Certain 1984 Model Chrysler Built 
Cars 

Models Affected: 1984 Chrysler Laser, LeBaron, New Yorker&: E-Class; and Dodge Daytona 
&: 600 cars equipped with automatic transmission and the 2.2L EFI engine 
(non-turbo charged). This engine is identified by the letter 'D' in the 
eighth character of the VIN. 

Chrysler has recently determined that the above model cars may not pass your state I/M CO 
requirement when subjected to an idle test in neutral. This is due to a unique neutral idle 
enrichment electronic circuit incorporated in these cars to enhance neutral idle quality. 

These cars do pass the official EPA "Federal Test Procedure" test and will consistently pass 
your idle CO requirement if tested in drive rather than neutral. We are in the process of 
resolving this matter with EPA, and Chrysler intends to petition EPA to approve an 
alternative test procedure for these cars. However, the petition and approval process will 
take some time to complete and, in the interim, it is likely that a high percentage of these 
cars may fail an idle test in neutral. 

A vehicle which fails an l/M idle test for this reason cannot be corrected by any field repair 
action. A spark control computer electronic circuit modification is being made early in the 
1985 model year to eliminate the condition, but the revised 1985 computer cannot be 
installed on 1984 model cars. 

Chrysler feels, and I am sure you will agree, that it is in the best interest of all concerned 
(affected vehicle owners, State l/M Programs, Chrysler, and clean air) to not inconvenience 
vehicle owners regarding an issue. that they are not responsible for, cannot have corrected, 
and does not cause air quality deterioration. 

Therefore, we request that you modify your state l/M idle test procedures to allow the 
affected model cars to be tested in drive. Chrysler will honor its emission performance 
warranty obligation if a vehicle fails to pass an I/M idle test performed in drive. 

We sincerely appreciate your consideration and cooperation on this matter, and request that 
you inform us regarding your resolution of it as soon as possible. 

JVT/dc 
cc: Phil Lorang, EPA 

Richard Friedman, EPA 

Sincerely, 

~~·~/ i! J!~c;r 
;. James V. Tracy ' 

Manager, Product !nvestiga tion 
and Government Liaison 

PO BOX L9l9.DETROIT MICHIGA1\l48288 




