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!:8J Rule Adoption Item 
D Action Item 
D Information Item 

Title: 

Klamath Falls Carbon Monoxide Maintenance Plan 

Summary: 

Agenda Item G 
Se tember 28-29, 2000 Meetin 

Since 1991, carbon monoxide levels in Klamath Falls have remained well below air quality 
standards making the area eligible for maintenance planning and redesignation to attainment. The 
department has developed a maintenance plan and technical analysis that demonstrate that Klamath 
Falls will continue to be in compliance with CO standards through the year 2015. Adoption of this 
plan by the Connnission and subsequent approval by the US Environmental Protection Agency 
will redesignate Klamath Falls as being in attainment with CO standards. This change in status will 
allow for the removal of the oxygenated fuel requirements, and it will also allow new or expanding 
industries to be subjected to less stringent emission control technologies. 

Department Recommendation: 

It is recommended that the Commission adopt the proposed Klamath Falls CO Maintenance Plan 
and supporting rule amendments (as presented in Attachment A of the Department Staff Report) as 
an amendment to the Oregon Clean Air Act State Implementation Plan (SIP). 

Accommodations for disabilities are available upon request by contacting the Public Affairs Office at 
(503)229-53 l 7(voice)/(503)229-6993(TDD). 
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State of Oregon 
Department of Environmental Quality Memorandum 

Date: 

To: 

From: 

Subject: 

Background 

July 28, 2000 

Environmental Quality Commission 

Langdon Marsh 

Agenda Item G, Klamath Falls Carbon Monoxide Maintenance Plan, EQC 
Meeting September 28-29, 2000 

On May 12, 2000, the Director authorized the Air Quality Division to proceed to a public 
hearing on proposed rules that would establish a Carbon Monoxide Maintenance Plan for the 
City of Klamath Falls. 

Pursuant to the authorization, hearing notice was published in the Secretary of State's Bulletin on 
June 1, 2000. On May 25'", the Hearing Notice and informational materials were mailed to the 
mailing list of those persons who have asked to be notified of rulemaking actions, and to a 
mailing list of persons known by the Department to be potentially affected by or interested in the 
proposed rulemaking action. 

A Public Hearing was held Thursday, June 29'" with David Collier serving as Presiding Officer. 
Written comment was received through July 3"'. The PresidingOfficer'sReport (Attachment C) 
summarizes the testimony received. 

No public testimony or written comment was received regarding the proposed CO maintenance 
plan. The plan is being submitted to the Environmental Quality Commission as initially 
proposed to the public. 

The following sections summarize the issue that this proposed rulemaking action is intended to 
address, the authority to address the issue, the process for development of the rulemaking 
proposal including alternatives considered, a summary of the rulemaking proposal presented for 
public hearing, a summary of the significant public comments, a summary of how the rule will 
work and how it is proposed to be implemented, and a recommendation for Commission action. 

Accommodations for disabilities are available upon request by contacting the Public Affairs Office at (503) 229-
5317 (voice)/(503) 229-6993 (TDD). 
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Issue this Proposed Rulemaking Action is Intended to Address 

A carbon monoxide maintenance plan has been developed for Klamath Falls as required by the 
Clean Air Act. The plan evaluates expected growth in population, motor vehicle travel, and other 
factors, and ensures that public health will be protected by keeping CO levels in compliance with 
federal standards. The CO maintenance plan will allow the Environmental Protection Agency 
(EPA) to redesignate the Klamath Falls Urban Growth Boundary (UGB) as in attainment with 
standards and remove the federal requirement for oxygenated fuels. Once redesignated by EPA, 
the Klamath Falls UGB will become a state maintenance area for carbon monoxide. As a CO 
maintenance area, new or expanding major industry in Klamath Falls will become subject to less 
stringent emission control technology requirements. These requirements are outlined in the 
department's New Source Review program for maintenance areas (OAR 340-224-0060). 

In addition to the CO Maintenance Plan, the initial rulemaking proposal (dated April 7, 2000) 
discussed the department's intent to adopt revisions to the Klamath County Clean Air ordinance 
as an amendment to the Klamath Falls PMIO Attainment Plan. Subsequent to mailing the draft 
rulemaking package, the department was informed by the Klamath County Board of 
Commissioners that they would need additional time to review and evaluate the proposed 
ordinance changes. The department published notice prior to the hearing that the proposed 
revisions to the Klamath County Ordinance would not be part of the department's rulemaking 
proposal and testimony would not be taken on the proposed ordinance revisions. Once the 
Klamath County Commissioners have completed their review and adoption process, the 
department will act to incorporate the revised ordinance into the state and EPA approved PMl 0 
plan. 

Relationship to Federal and Adjacent State Rules 

An EPA approved maintenance plan is required under the federal Clean Air Act in order to 
ensure continued protection of public health, and to change the legal status of Klamath Falls from 
nonattainment to attainment (i.e. in compliance with standards) for CO. Redesignation to 
attainment will also allow the department to discontinue the oxygenated fuels program in 
Klamath Falls. The Klamath Falls CO Maintenance Plan is being adopted as an amendment to 
the Oregon Clean Air Act State Implementation Plan (SIP). This action does not affect adjacent · 
states. 
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Authority to Address the Issue 

The following authority was relied on in developing the CO Maintenance Plan. 

Clean Air Act as amended in 1990, Section 186. 
Clean Air Act as amended in 1990, Section 211. 
Clean Air Act as amended in 1990, Part D, subparts 1 and 3. 
General state authority to develop air·quality plans: ORS 468.015, 468.035, 468A.035, 468A.085 
OAR's 340-200-0040; 200-0030; 200-0040; 200-0090 

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

A committee of local stakeholders has advised the department throughout the development of the 
CO maintenance plan. The committee actively participated in the plan development process and 
considered several options and alternatives for ensuring continued compliance with CO standards. 

( The proposed plan reflects the final recommendations of the advisory committee. 

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

Monitoring for carbon monoxide (CO) began in Klamath Falls in 1988. Violations of the 8-hour 
average CO standard were measured in both 1988 and 1989, and the Klamath Falls area was 
redesignated to nonattainment under the 1990 Clean Air Act amendments. The Act required that an 
oxygenated fuels program be adopted for the wintertime CO season and the program was 
implemented in Klamath Falls in October of 1992. Oxygenated fuels was initially needed to bring 
the area into compliance with CO standards, and the on-going transition to cleaner vehicles has 
helped maintained compliance over the past eight years. The last exceedance of CO standards 
occurred in 1991. Since then, CO levels in Klamath Falls have remained well below standards, 
making the area eligible for maintenance planning and redesignation to attainment. 

The department has developed a technical analysis and maintenance plan that demonstrates 
continued compliance with (CO) standards in Klamath Falls through the year 2015, without the 
need for oxygenated fuels. EPA approval of this plan will allow the Klamath Falls Urban Growth 
Boundary (UGB) to be redesignated as in attainment with standards, and will allow removal of the 
oxygenated fuels requirement. 

Eliminating the oxygenated fuel requirement will affect the general public as well as gasoline 
retailers and suppliers. Eliminating oxyg~nated fuel in Klamath Falls will result in a slight cost 
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savings (about one to two cents per gallon) to gasoline distributors that supply oxygenate to 
retailers. Klamath Falls area gasoline retailers should also see a small cost savings, and will no 
longer have to maintain records of oxygenated fuel shipments received. Retailers and 
distributors will no longer have to switch between selling oxygenated fuel during the winter 
months and traditional fuels during the remainder of the year. 

The general public may see the cost savings reflected at the pump .. The. public may also 
experience improved vehicle operation without oxygenated fuel. (Some owners of older vehicles 
have reported problems of reduced gas mileage or vehicle performance with the use of 
oxygenated fuels). Ethanol suppliers (ethanol being the preferred oxygenate used in Oregon) 
may experience a small economic loss when oxygenated fuels are discontinued in Klamath Falls. 

The plan also establishes a "budget" for motor vehicle emissions to be used in the transportation 
conformity process. This will affect the Oregon Department of Transportation (ODOT) and 
other local transportation plarming agencies. Under the state conformity program ODOT has 
primary responsibility to ensure consistency between transportation and air quality plans for 
Klamath Falls. ODOT will use the emissions budget established in this plan in making 
conformity determinations for all future regionally significant transportation plans, programs, 
and projects. 

Redesignation of Klamath Falls to a carbon monoxide maintenance area will result in relaxed 
emission control requirements for new or expanding major industry. As a CO nonattainment 
area, new or expanding major industry is subject to the most stringent requirements including 
Lowest Achievable Emission Rate (LAER) control technology and emission offsets. LAER 
technology draws from the most effective emission control methods achieved at similar facilities 
nationwide, and does not consider cost as a factor in determining whether an emission control 
approach is feasible. Once redesignated, the LAER requirement will be replaced by Best 
Available Control Technology (BACT). Unlike LAER, BACT does allow cost to be considered 
in evaluating the feasibility of emission controls. Sources must still provide an analysis 
demonstrating that the proposed emissions increase will have no significant impact on the 
maintenance area. Maintenance Area New Source Review (NSR) requirements will make it 
easier for new industry to locate in the Klamath Falls area or for existing industry to expand. 

The maintenance plan also contains a tiered contingency plan to prevent or qcickly correct any 
significant deterioration in air quality. The contingency plan establishes an early warning action 
level based on monitored CO values. If CO levels are measured above 90% of standards, Phase 
1 of the contingency plan requires that growth and other planning assumptions be reviewed with 
local stakeholders to determine if additional action is needed to prevent a violation. Should a 
violation occur, Phase 2 of the contingency plan requires that nonattainrnent New Source Review 
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requirements and the oxygenated fuels program be automatically reinstated until the department 
and local advisory committee revise the plan to bring the area into compliance. 
Summary: Key features of the plan include: 

• Technical analysis and demonstration that compliance with CO standards will be maintained through 
at least the year 2015 without the need for oxygenated fuels. 

• Establishes a motor vehicle emissions budget for transportation conformity purposes within the 
Klamath Falls Urban Growth Boundary. 

• Eliminates the oxygenated fuel requirement for Klamath Falls. 

• Establishes a tiered contingency plan that will respond to unanticipated conditions and prevent or 
quickly correct any significant deterioration in air quality. 

Summary of Significant Public Comment and Changes Proposed in Response 

No public testimony or written comment was received. The CO maintenance plan is being 
t:·· . submitted to the Commission as initially proposed to the public. 

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

The oxygenated fuel requirement can not be eliminated until the Environmental Protection 
Agency formally approves the CO maintenance plan. Once approved, the change in oxygenated 
fuel requirements will be implemented t,hrough the DEQ office in Medford. Affected gasoline 
suppliers will also be notified. We anticipate that the earliest the oxygenated fuels program 
could be removed from Klamath Falls is.the winter of2001/2002. 

Recommendation for Commission Action 

It is recommended that the Commission adopt the proposed Klamath Falls CO Maintenance Plan 
and supporting rule amendments (as presented in Attachment A of the Department Staff Report) 
as an amendment to the Oregon Clean Air Act State Implementation Plan (SIP). 
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Attachments 

A. Rule (Amendments) Proposed for Adoption 
I. Klamath Falls CO Maintenance Plan 
2. Supporting Rule Amendments 
3. Klamath Falls CO Emissions Inventory and Emissions Forecast 

B. Supporting Procedural Documentation: 
I. Legal Notice of Hearing 
2. Fiscal and Economic Impact Statement 
3. Land Use Evaluation Statement 
4. Questions to be Answered to Reveal Potential Justification for Differing from 

Federal Requirements 
5. Cover Memorandum from Public Notice 

C. Presiding Officer's Report on Public.Hearing 
D. Advisory Committee Membership 

Reference Documents (available upon request) 

Advisory Committee briefing materials. 
EPA guidance for the development of carbon monoxide maintenance plans. 

Approved: 

F:\TEMPLA TE\FORMS\EQCRULE. DOT 
I 0/19/95 

Section: 

Division: 

Report Prepared By: David Collier 
Phone: (503) 229-5177 
Collier.david@deq.state.or.us 
Date Prepared: July 28, 2000 
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4.54.0.2 Executive Summary: The Klamath Falls Carbon Monoxide Maintenance Plan 

The Klamath Fails Carbon Monoxide Nonattainment Area is defined by the Klamath Fails Urban 
Growth Boundary (UGB). The areahas complied with National Ambient Air Quality Standards 
(NAAQS) for carbon monoxide since 1991. By submitting this maintenance plan and 
redesignation request, the department is asking the Environmental Protection Agency (EPA) to 
redesignate the Klamath Fails UGB as in attainment with standards. Once redesignated by EPA, 
the Klamath Fails UGB will become a state maintenance area for carbon monoxide. EPA 
requires maintenance plans to demonstrate continued compliance for at least ten years following 
EPA approval. This maintenance plan demonstrates continued compliance with standards 
through the year 2015. This Redesignation Request/Maintenance Plan has been adopted by the 
Oregon Environmental Quality Commission (EQC) and submitted to EPA as an amendment to 
the State Implementation Plan (SIP). 

The maintenance plan accounts for future growth and provides for the protection of public health. 
The plan will remove the oxygenated fuel requirement in Klamath Fails and will establish a CO 
emissions allocation (budget) for the future transportation system. Finally, the plan will remove 
the most stringent industrial emission control requirements for new or expanding major industry 
in nonattainment areas, replacing them with somewhat less stringent maintenance area 
requirements. 

4.54.0.2.1 Background 

What is Carbon Monoxide? 

Carbon monoxide (CO) is a colorless, odorless, poisonous gas. It decreases the oxygen carrying 
capacity of the blood. High concentrations can severely impair the function of oxygen
dependent tissues, including the brain, heart and muscle. Prolonged exposure to even low levels 
of CO can aggravate existing conditions in people with heart disease or circulatory disorders. 
Motor vehicles are the predominate source of CO in Oregon, but other contributing sources 
include wood stoves, and major industry. 

EPA has established health based National Ambient Air Quality Standards (NAAQS) for carbon 
monoxide at 35 parts per million (ppm) I-hour average and 9 ppm maximum 8-hour average. 
Any CO value monitored above these levels is considered an exceedance1

• Two exceedances 
within one calendar year are considered a violation. If an area is in violation of the standard, 
EPA designates it as a rtonattainment area. Experience has demonstrated that the 8-hour average 
is the more likely of the two standards to be exceeded. 

1 Fractional values below 9.5 ppm round down to 9 ppm or less and are considered in compliance. 
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Past CO Problem and Current Attainment of Standards 

The Klamath Falls area exceeded the federal 8-hour CO standard of 9 parts per million beginning 
in the late 1980s. The highest maximum 8-hour average CO value of 10.7 ppm was recorded on 
January 18, 1989. In that year, the 8-hour CO standard was exceeded on six days. The 1-hour 
average carbon monoxide standard has never been exceeded in Klamath Falls. The last violation 
of the standard (two consecutive years in which the second high CO concentration is above the 
standard) occurred in 1989. The period 1989-90 was a transitional period with the second high 
CO value in 1989 above the standard and the second high in 1990 below the standard. 
Compliance with standards was achieved in 1991 when second high CO concentrations in two 
consecutive years (1990 and 1991) fell below the standard. Since 1991, peak CO values have 
been significantly below the CO standards. The ten-year trend in ambient CO concentrations as 
measured at the reference monitor (6,. & Hope Streets) is shown below in Figures 4.54.0-1, and 
4.54.0-2. 
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Success in Reducing CO 

Carbon monoxide control strategies have been successful in bringing Klamath Falls into 
attainment with the 8-hour CO standard. Compliance with CO standards was achieved at the 
Hope Street site by 1991 when second high CO values were measured at levels below the 
standard for two consecutive years. CO values have remained well below standards ever since. 
Emission reduction strategies primarily responsible for compliance include: 

• Federal new car emission standards, in place at the time of compliance; and 
• The wintertime use of oxygenated fuel for motor vehicles. Implementation of the federally 

required oxygenated fuel program began in the fall of 1992, and assured continued 
compliance with standards through the 1990's. 

4.54.0.2.2 Need for Maintenance Plan 

The Klamath Falls carbon monoxide maintenance plan is designed to insure continued 
compliance with carbon monoxide standards through at least 2015. Projection of future carbon 
monoxide emissions considered growth in all source categories as well as technological changes 
affecting carbon monoxide emissions. An EPA-approved CO maintenance plan and 
redesignation to attainment provide: 

• Assurance that public health will be protected from adverse impacts of CO; 

• Assurance that regulatory limits, expectations, and conditions will be known for at least the 
next ten years; 

• The ability to discontinue the oxygenated fuels program. 

Projections of Future CO Levels 

Future growth in Klamath Falls is expected to be moderate over the next twenty years. Forecasts 
for future population, housing, and employment were developed by the City of Klamath Falls, in 
consultation with Klamath County, the Oregon Department of Transportation, and the Klamath 
Falls Air Quality Advisory Committee. Growth estimates are also consistent with forecasts 
developed by the Oregon Office of Economic Analysis. The Klamath Falls UGB was estimated 
to have a population of 40,365 in 1996. Based on the long-range forecast, the Klamath Falls 
UGB population is expected to grow to approximately 50,219 by 2015 (1.2 percent per year 
compounded average growth). Population, housing and employment forecasts were used in the 
Oregon Department of Transportation's latest travel demand model to predict growth in motor 
vehicle travel in the Klamath Falls area. More detail on emission estimates by source category is 
provided in the maintenance plan (Section 4.54.3) and in Appendix D5-4. Growth rates used to 
forecast future CO emissions are shown in Table 4.54.0-1 
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Table 4.54.0-1: Annual Average Growth Rates (1996-2015) 
Klamath Falls Urban Growth Boundary 

Population Growth 1.2%/yr 
Household Growth 1.1%/yr 
Avg. Non-Industrial Employment 0.7%/yr 
Industrial Employment 1.3%/yr 
Vehicle Miles Traveled 1.8%/yr 

Estimated as a compound rate 

The maintenance plan takes growth and other factors into account in evaluating the effect of 
future carbon monoxide emissions on air quality in the Klamath Falls UGB. One goal of the 
maintenance plan is to maintain future year emissions at or below the 1996 attainment emission 
level. In establishing the 1996 attainment benchmark, it was agreed with EPA that the 1996 
emission level could be portrayed without the effect of oxygenated fuels. This is based on the 
fact that design value (1996) ambient CO concentrations are significantly below standards, and 
that 2•• high CO values came into compliance with standards prior to implementation of the 
oxygenated fuels program. This adjusted attainment level provides a more equitable 
maintenance benchmark for the Klamath Falls airshed. Results of the maintenance analysis for 
Klamath Falls shows that future year emissions through 2015 will remain below attainment 
levels, even without the oxygenated fuels program. The maintenance analysis demonstrates that 
the oxygenated fuels program can be discontinued while ensuring continued compliance with 
standards. Figure 4.52.0-3 shows the 1996 attainment benchmark level and projected emissions 
through 2015 (without oxygenated fuels). Figure 4.52.0-4 shows the results of an additional 
analysis of 1996 and expected 2015 ambient CO concentrations at the 6th & Hope St. monitor. 
This analysis also demonstrates continued compliance with standards. 

Figure 4.52.0-3: Klamath Falls CO Maintenance Analysis 
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Figure 4.52.0-4: Estimation of Future CO Concentrations at 61

" & Hope St. Monitor 
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4.54.0.2.3 Maintenance Plan Development Process 

In developing the maintenance plan DEQ relied on the involvement of the Klamath Falls Air 
Quality Plan Advisory Committee and the Oregon Department of Transportation (OD01). 
Motor vehicle travel data from the latest ODOT travel demand model reflects roadway projects 
and programs outlined in the 1995 Klamath Falls Urban Area Transportation Systems Plan 
(TSP). 

The Klamath Falls Air Quality Plan Advisory Committee recommended the following key 
provisions as part of the CO Maintenance Plan: 

• Discontinue the wintertime oxygenated fuel program. 

• Adopt a contingency plan that will both prevent and correct any future violation of 
standards. 

4.54.0.2.4: Maintenance Plan Summary: Strategies, Conformity, and Contingency Plan 

Federal New Car Program 

Federal standards for exhaust (tailpipe) emissions have been and will continue to be the most 
effective CO emission reduction strategy. A 12 percent reduction in average motor vehicle fleet 
emissions is expected between 1996 and 2015 due to the federal exhaust emission standards and 
the changeover to newer cars. It is also expected that future national strategies such as low sulfur 
fuels will reduce CO emissions even further. 
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Oxygenated Fuels 

The Clean Air Act Amendments of 1990 required the Department to implement an oxygenated 
fuel program for the Klamath Falls area. The program was implemented in the fall of 1992. 
Gasoline suppliers distributing fuel in Klamath Falls are required to provide gasoline with a 
minimum oxygen content by weight of2.7 percent from November 1st through the end of 
February. 

The oxygenated fuels program will be discontinued in Klamath Falls upon EPA approval of this 
maintenance plan. The maintenance demonstration shows that the Klamath Falls Urban Growth 
Boundary will continue to comply with the carbon monoxide health standard through 2015 
without oxygenated fuel, while maintaining a comfortable safety margin. The oxygenated fuel 
program is being retained as a contingency strategy, and will be reinstated in the event CO 
standards are violated in the future. 

Woodstove Curtailment 

Woodstove emission control efforts in the Klamath Basin have made significant strides in 
reducing particulate emissions through emission certification standards for new stoves, 
changeout programs to encourage removal of noncertified stoves and local ordinances to curtail 
burning during stagnant weather periods. Residential woodheating also contributes to 
background levels of CO in the UGB. The continued attrition of older woodstoves coupled with 
a general trend away from significant woodheating will limit overall woodstove emission 
growth. 

Transportation Conformity: CO Emissions Budget 

The transportation conformity process, required by the 1990 Federal Clean Air Act Amendments, 
is designed to ensure consistency between transportation and air quality plans in nonattainment 
and maintenance areas. Conformity requires that emissions allocated to the transportation sector 
be formally identified in the State Implementation Plan (SIP). This allocation establishes an 
"emission budget" within the air quality plan for use in the transportation conformity process. 
The Department of Transportation (ODOn must periodically forecast motor vehicle emissions 
as part of updating the long-range transportation plan for the Klamath Falls area. Under the 
conformity requirements, future motor vehicle emissions resulting from significant transportation 
projects and programs must remain within the emissions allocation (budget) established in this 
maintenance plan. Exceeding the emission budget jeopardizes funding for the proposed projects. 
The carbon monoxide motor vehicle emissions budget for Klamath Falls is described in Section 
4.54.3.2.2 of the Maintenance Plan. 

Contingency Plan Elements 

The maintenance plan must contain contingency measures that would be implemented either to 
prevent or correct a violation of the CO standard after the area has been redesignated to 
attainment. The Clean Air Act requires that measures in the original attainment plan be 
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reinstated if a violation occurs. The strategy adopted by the Klamath Falls air quality committee 
involves a tiered contingency plan to both prevent and quickly correct any significant 
deterioration in air quality. The contingency plan establishes an early warning action level based 
on monitored CO values. If CO levels are measured above 90% of standards, Phase 1 of the 
contingency plan requires that growth and other planning assumptions be reviewed with local 
stakeholders to determine if additional action is needed to prevent a violation. Should a violation 
occur, Phase 2 of the contingency plan requires that the most stringent requirements for new or 
expanding major industry, and the oxygenated fuels program, be automatically reinstated until 
the department and local advisory committee revise the plan to bring the area into compliance. 
The Klamath Falls CO Contingency Plan is described in Section 4.54.3.3 of the Maintenance 
Plan. 

-###-
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4.54.1 INTRODUCTION 

4.54.1.1 Purpose ofRedesignation Request and Maintenance Plan Document 

This docwnent incorporates a redesignation request and maintenance plan to ensure continued 
compliance with National Ambient Air Quality Standards (NAAQS) for carbon monoxide (CO) 
in the Klamath Falls Carbon Monoxide Nonattainment Area (i.e. Urban Growth Boundary). The 
Klamath Falls CO Maintenance Plan complies with applicable 1990 Federal Clean Air Act 
(CAA) requirements and Environmental Protection Agency (EPA) guidance and policies. 

The maintenance plan demonstrates continued compliance with CO standards through at least the 
year 2015 without the need for an oxygenated fuels program. For Klamath Falls, this 
demonstration also allows the department to remove the most stringent emission control 
technology and air quality analysis requirements applicable to new or expanding major industry 
in nonattainment areas. These requirements will be replaced by maintenance area requirements 
for emission control technology and air quality analysis. 

4.54.1.2 Klamath Falls Area Description 

( :. Klamath Falls is located in south central Oregon at an elevation of 4,105 feet. The area is 
typified by semi-arid, high desert climate where annual rainfall is only 14.3 inches. The Klamath 
Falls UGB was estimated to have a population of 40,365 in 1996. Based on the long-range 
forecast, the Klamath Falls UGB population is expected to grow to approximately 50,219 by 
2015 (1.2 percent per year compounded average growth). The city of Klamath Falls serves as an 
important commercial center for south central Oregon. 

The Klamath Basin is a relatively flat area of some several thousand square miles of old lake bed 
that is drained by the Klamath River. Upper Klamath Lake covers 132 square miles and has a 
surface elevation of 4, 140 feet above sea level. The Lower Klamath Lake area is a very large, 
flat, somewhat marshy region with an elevation of about 4, 100 feet above sea level. The region 
is punctuated by occasional hills and a system of elongated ridges rising up to 2,000 feet above 
the valley floor. 

The central business district of Klamath Falls is situated at the southern end of Upper Klamath 
Lake where the elevation changes between the Upper and Lower Klamath Lake areas. Most of 
the Klamath Falls residential area, especially the south suburban area, is located on the lower 
elevation area. Thus the Klamath Falls area is confined by high terrain to the east and west. To 
the north is the large expanse of Upper Klamath Lake and flat terrain also stretches for a nwnber 
of miles to the south. 
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Because of its elevation, dry climate and low frequency of cloud cover, Klamath Falls can 
experience very strong and shallow nighttime inversions that break up with daytime solar 
heating. In the wintertime, frigid arctic air masses frequently invade the Klamath Basin. 
Temperatures can remain well below freezing for several weeks at a time. Upper Klamath Lake 
often freezes over and 6 to 10 inches or more of snow may cover the ground. Winter nights are 
commonly clear and cool in the Klamath basin. Under these conditions, strong nighttime 
inversions occur over the south suburban area of Klamath Falls. These inversions are confined 
and maintained by the surrounding terrain. Inversions of as much as 10° F have been 
observed within 60 feet of the surface. 

Figure 4.54.1-1 Klamath Falls Carbon Monoxide Nonattainment Area 
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4.54.1.3 History of CO Problem in Klamath Falls Area 

Klamath Falls was designated under the 1990 Clean Air Act amendments as a nonattainment area 
for carbon monoxide. The Klamath Falls Carbon Monoxide Nonattainment Area is defined as the 
Urban Growth Boundary (UGB), an area encompassing both the City of Klamath Falls and parts 
of Klamath County (see Figure 4.54-1). 

Carbon monoxide concentrations have been measured at the same location in the Klamath Falls 
UGB (S. Sixth & Hope St. site) since 1988. The last violation of the maximum 8-hour average 
CO standard occurred in 1989 with measured high and second high values above the 9-ppm 
standard (10.9 ppm on 01119/89 and 10.3 ppm on 12/23/89). Only one exceedance has occurred 
since 1989 (January 5, 1991 with a high maximum 8-hr avg. value of9.8 ppm). Klamath Falls 
has not had an exceedance of the 35-ppm 1-hour avg. carbon monoxide standard. Compliance 
with the maximum 8-hour average CO standard was attained in 1991 when the second highest 
CO value of 8.8 ppm resulted in two consecutive years (1990 and 1991) of second high CO 
values below the standard. Since 1991, maximum CO values have been significantly below the 
standard. 

A formal carbon monoxide attainment plan was not developed for the Klamath Falls UGB prior 
to reauthorization of the Clean Air Act in 1990. On November 15, 1990 EPA designated the 
Klamath Falls UGB as a moderate nonattainment area for carbon monoxide based on 1988-89 
CO levels. Since the initial nonattainment design concentration of 10.5 ppm was less than 12.7 
ppm, no formal attainment plan or attainment demonstration was required'. However, the Act 
does require the implementation of an oxygenated fuel program in areas such as Klamath Falls 
with CO design values equal to or greater than 9.5 ppm. The department adopted a wintertime 
oxygenated fuels program for Klamath Falls on October 16, 1992. The oxygenated fuels 
program was submitted to EPA as an amendment to the State of Oregon Clean Air Act 
Implementation Plan (SIP) in order to meet the 1990 CAAA requirements. Attainment of the CO 
standard also relied on the Federal Motor Vehicle Control Program. 

The oxygenated fuels program and continual change over to cleaner cars have proven effective in 
reducing carbon monoxide emissions, and Klamath Falls has remained in compliance with CO 
standards since 1991. Based on this compliance, Klamath Falls may apply for redesignation to 
attainment in accordance with the 1990 Clean Air Act amendments. This document is part of the 
formal procedure to redesignate the area as in attainment with standards. Upon redesignation by 
EPA, Klamath Falls will become a carbon monoxide maintenance area. 

1 The Clean Air Act set 12.7 ppm as a threshold for attainment plan submittals. Areas with design values less than 
12.7 were not required to submit a formal attainment plan, but were required to adopt certain mandatory programs 
such as oxygenated fuels. 
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4.54.1.4 National Ambient Air Quality Standards for Carbon Monoxide 

This Maintenance Plan addresses the ambient air quality standards for carbon monoxide as 
defined in the federal Clean Air Act. 

Carbon monoxide is a colorless, odorless gas that replaces the oxygen in the body's red blood 
cells through normal respiration. Exposure to high levels of CO can slow reflexes, cause 
confusion and drowsiness, and in high enough doses and/or long exposure can result in death. 
People with heart disease are more susceptible to develop chest pains when exposed to high 
levels of CO. The major human-caused source of CO is incomplete combustion of carbon-based 
fuels. The primary source of CO is gasoline-powered motor vehicles. How a motor vehicle is 
operated and maintained has an effect on the amount of CO emitted. For example, in stop-and
go driving conditions, CO emissions are increased. Other important sources are woodstoves, 
open burning and fuel combustion in industrial and utility boilers. Most serious CO problems 
occur during the winter in urban areas when cooler temperatures encourage incomplete 
combustion and the resulting CO emissions are trapped near the ground by atmospheric 
inversions. 

EPA has established National Ambient Air Quality Standards (NAAQS) for carbon monoxide at 
35 parts per million (ppm) (1-hour average) and 9 ppm (maximum 8-hour average). Any CO 
value monitored above these levels, as defined by federal rules and guidance, is considered an 
exceedance. Two exceedances within one calendar year are considered a violation. If an area is 
in violation of the standard, EPA designates it as a nonattainment area, and requires that emission 
reduction strategies be developed to correct the violation. Experience has demonstrated that the 
8-hour average is the more likely of the two standards to be exceeded. 

The formal statement of the national 8-hour standard is contained in the Code of Federal 
Regulations ( 40 CFR part 50.8), which states: 

The national primary ambient air quality standards for carbon monoxide are: (1) 9 parts 
per million (10 milligrams per cubic meter) for an 8-hour average concentration not to 
be exceeded more than once per year ... 

40 CFR part 50.8 also contains reference methods for measuring CO concentrations in ambient 
air, procedures for averaging data to determine 8-hour concentrations, and requirements 
regarding presentation of data. In addition, EPA has also issued guidance specifying that two 
complete consecutive years of quality-assured ambient monitoring data with no violations of the 
NAAQS must be collected before an area can be considered to have attained the standard. 

40 CFR part 50.8 defines how ambient air quality monitoring data are to be compared to the 
applicable NAAQS. It states that all monitoring data should be expressed to one decimal place, 
and indicates that standards defined in parts per million should be compared "in terms of integers 
with fractional parts of0.5 or greater rounding." This led to an interpretation by EPA that any 8-
hour CO concentration of less than 9 .5 ppm would be equivalent to attainment. This rounding 
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convention is therefore used for CO monitoring data in this Maintenance Plan to demonstrate 
compliance with the CO NAAQS. 

4.54.1.5 Redesignation Criteria/Organization of Document 

Section 107(d)(3)(E) and related subsections of the Clean Air Act establish five key criteria that 
must be satisfied in order for a nonattainment area to be redesignated to attainment status: 

• Attainment ofNAAQS for CO: minimum 2 calendar years. 
• Full approval of the State Implementation Plan (SIP) revision (i.e. Air Quality Plan) 

under section 11 O(k)2. 
• Demonstration that air quality improvement is due to permanent and enforceable 

reductions (see section 4.54.2.4). 
• Full approval of a Maintenance Plan under section l 75A. 
• Fulfillment of all applicable Section 110 and Part D requirements' 

Presented below is a summary of these redesignation criteria and a reference to the discussion of 
each criterion in this document. 

Attainment Verification 

The nonattainment area seeking redesignation must have attained the applicable NAAQS. 
Attainment of the NAAQS for CO in the Klamath Falls area is discussed in Section 4.54.2, 
"Attainment Demonstration." 

SIP Approval 

EPA designated the Klamath Falls UGB as a moderate nonattainment area for carbon monoxide 
by operation of law based on 1988-89 CO levels on November 15, I 990. Since the initial design 
concentration in Klamath Falls was less than 12.7 ppm (10.5 ppm in 1988), no formal attainment 
plan or attainment demonstration was required. The department did adopt a wintertime 
oxygenated fuels program for Klamath Falls as required by the Act, and has also relied on the 
federal Motor Vehicle Control Program to reduce CO emissions. The oxygenated fuels program 
was submitted to EPA in 1992 as an amendment to the State of Oregon Clean Air Act 
Implementation Plan (SIP) in order to meet the 1990 CAAA requirements. 

The 1990 amendments to the Clean Air Act also required carbon monoxide nonattainment areas 
to submit plan revisions in the following areas: I) 1990 Emission Inventory; 2) Vehicle 

2 Section 11 O(k) requires that the State satisfy all FCAA requirements applying to a specific nonattainment area 
in order to be redesignated. 

3 Section 110 contains general provisions needed in a SIP. 
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:"'. ·' Inspection Program changes, if applicable; 3) Transportation Conformity Requirements; 4) New 

. ·c. , ' Source Review Rules for major sources; and 5) Contingency Plan. 

The administrative rules for the oxygenated fuel program were submitted in October 1992. The 
draft 1990 emission inventory was submitted to EPA in 1992. The 1990 inventory was not 
finalized, but instead EPA agreed that their comments on the 1990 draft would be incorporated 
into development of the 1996 inventory. The 1996 inventory is included as AppendixD5-4 of 
this plan. The Klamath Falls area does not have a vehicle inspection requirement. 

DEQ submitted New Source.Review Rule revisions to EPA in 1992, and transportation 
conformity rules in 1995. These SIP revisions and compliance with Section 11 O(k) of the 
FCAA, are discussed in Section 4.54.4.1, "SIP Requirements/Nonattainment Area 
Requirements." 

Permanent and Enforceable Improvements in Air Quality 

Improvement in air quality must be due to permanent and enforceable reductions in emissions 
resulting from the implementation of the applicable SIP, federal air pollution control regulations, 
and other permanent and enforceable reductions. Fulfilling the requirement for permanent and 
enforceable emission reductions is discussed in Section 4.54.2.4, "Permanent and Enforceable 
Improvements in Air Quality." 

Nonattfilnment Area Reguirements 

The State must have met all requirements applicable to the nonattainment area under Section 110 
and Part D of the Clean Air Act. Compliance with Section 110 and Part D of the Act is 
discussed in Section 4.54.4.1, "SIP Requirements/Nonattainment Area Requirements." 

Maintenance Plan Elements 

EPA must have fully approved a maintenance plan for the area meeting the requirements of 
Section l 75A of the Clean Air Act. Concurrent approval of the maintenance plan and 
redesignation request is expected. There are essentially five parts to a Maintenance Plan which 
are as follows: an attainment inventory, a maintenance demonstration, a commitment to the 
continuation of operating the monitoring network, a commitment to continue to verify 
attainment, and a contingency plan. These sections are outlined below in Table 4.54.1.1 along 
with the rest of the redesignation requirements. 
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Table 4.54.1-1: Summary ofRedesignation Requirements 

Attainment Verification Section 4.54.2: 

SIP Approval Section 4.54.4: 

Permanent and Enforceable Section 4.54.2: 
Improvements in Air 
Quality 

Nonattainment Area Section 4.54.4: 
Requirements 

Attainment Inventory Section 4.54.3: 

Maintenance Demonstration Section 4.54.3: 

Monitoring Network Section 4.54.4: 

Verification of Continued Section 4.54.4: 
Attainment 

Contingency Plan Section 4.54.3: 
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4.54.2 ATTAINMENT DEMONSTRATION 

4.54.2.1 Ambient Air Quality Monitoring Data 

The Klamath Falls area has one carbon monoxide monitoring site (see Appendix' DS-2) located 
at 2300 Hope Street, near the intersection with State Route 39 (Hwy. 140). This monitoring site, 
which has been in use since 1988, is operated 6 months a year (October - March) during the 
period of highest CO concentrations. During the CO season, the monitor runs continuously with 
hourly and maximum 8-hour averages derived electronically via data loggers. After rigorous 
quality assurance, the data is transferred into the Aerometric Information Retrieval System 
(AIRS) which provides EPA with DEQ's air quality monitoring data. These data are used as the 
basis for this maintenance plan. 

4.54.2.2 Attainment Years and Concentrations, Air Quality Summary 

Klamath Falls has been in compliance with CO standards for nine consecutive calendar years. 
The last wintertime exceedance of the CO NAAQS in Klamath Falls occurred on January 4, 1991 
(9.8 ppm). The highest and 2•d highest maximum 8-hour average CO concentrations for the 
eight-year period (1990 to 1998) are shown in Table 4.54.2-1. CO values in 1988 and 1989 
represent the last violations recorded at Hope Street: 

2nd High Max. 8-hour Value 
I 0.5 ppm (Violation) 
10.3 ppm (Violation) 
8.9ppm 

Year 
1988 
1989 
1990 
1991 8.8 ppm (Attainment, second consecutive year< 9ppm) 

.. O:ince11tration . 
' llighe8tyearly .·· 

9.0ppm 
9.8 ppm 
6.4 ppm 
6.1 ppm 
5.9 ppm 
4.2ppm 
4.9 ppm 
5.3 ppm 
4.7 ppm 

Table 4.54.2-1 
Klamath Falls Carbon Monoxide Concentrations 

Yearly Values (High and 2nd High) Since 1990 
, ... J)ate ," ...•.•.... ,. .. .. •.'• Concentration 
'> .... · ... ··. . d .... ·· .... ' .... 

·:--;/·:. -•':.:· .. " ·:-:··{::::. .... .•. }'2n. Hi h t ..• · ..... ·· g es . 
November 17, 1990 8.9 ppm 

January 4, 1991 8.8 ppm 
December 18, 1992 5.9ppm 
December 20, 1993 5.9ppm 

January 14, 1994 5.1 ppm 
February 10, 1995 4.1 ppm 

November 11, 1996 4.8 ppm 
December 29, 1997 5.1 ppm 
December 30, 1998 4.5 ppm 

••·••""·<.;Date 
. '• ' .• ... 

. .. 

.......... ·, . : -- ... _·: 

November 29, 1990 
December 23, 1991 
November 14, 1992 
November 19, 1993 

February 5, 1994 
November 14, 1995 

January 2, 1996 
January 11, 1997 

November 12, 1998 

1Note: All appendix references in this Maintenance Plan refer to Volume 3 of the Oregon State Implementation 
Plan, unless otherwise noted. 
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·c-··· Figure 4.54.2-1 shows that the trend in CO concentration since 1988 is clearly downward. Even 
Jc<" with a slight upturn in recent years, CO concentrations remain significantly below the NAAQS. 
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The effect of emission reduction strategies and meteorology on CO concentrations is discussed in 
the following sections. 
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Figure 4.54.2-1 
Klamath Falls 8-Hour CO Trend 

Klamath Falls CO Trends 
Hope St. 1988-1998 

8-hour CO Standard 9.5 ppm 
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4.54.2.3 Permanent and Enforceable Improvement in Air Quality 

The EPA has issued guidance specifying that, in order for an area to be redesignated to 
attainment, a state must be able to reasonably attribute improvements in air quality to emission 
reductions which are permanent and enforceable. Economic downturns and/or unusual 
meteorology are factors cited that might result in temporarily lower CO concentrations and an 
attainment record that is "artificial." Thus EPA desires some analysis demonstrating that 
achieved attainment has not been attributable to either a temporary economic downturn or to 
especially favorable meteorology. The control measures that brought about attainment must be 
permanent as well as enforceable. This section addresses these issues. 

Economic Effects 

Population and employment are key indices of the overall level of economic activity and growth, 
reflecting changes in industrial activity and travel demand. Klamath Falls is the largest city 
within the Klamath Basin. Key economic indicators are displayed in Figure 4.54.2-2. 
Information on the population and household projection figures used in developing this 
maintenance plan is presented in Appendix D5-6. 
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Klamath County is a major timber production center and suffered under the recessions oftbe 
1980s. The timber industry appears to have stabilized in the county and prospects for sustained 
future growth rest primarily on additional diversification of the region's economy. During tbe 
decade of the 1980s Klamath County experienced some loss in population. However since 1990, 
population levels have rebounded with an average growth rate of approximately 0.9 percent per 
year. From 1990-97, total employment countywide has increase by 12 percent. Not all 
economic sectors have shared evenly in this rate of job growth. Employment in construction has 
increased 70 percent and 42 percent in the service sector, while conversely tbe number of 
manufacturing jobs declined by 11 percent2. 

Klamath Falls reached attainment in 1991 and has continued to meet standards throughout the 
1990's. CO levels declined significantly throughout the mid 1990s despite growth in population, 
employment, and a significant decrease in unemployment between 1992 and 1995. 

Figure 4.54.2-2: Economic Indicators 

Klamath Falls Economic lndicatoni 
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Meteorological Effects 

Seasonal Ventilation 

Peale CO concentrations are most generally associated with sustained low wind speeds. This 
section evaluates Klamath Falls seasonal wind speed conditions from calendar years 1988 to 
1998 during the six-month winter period from October through March. This is a broader time 
frame than tbe typical CO season of November through February, and would capture any 
unusually poor ventilation conditions during the winter. The distribution of seasonal wind speeds 
(1988-1998) was evaluated based on data from the DEQ meteorological station at Peterson 
School, and is provided in Table 4.54.2-2 and Figures 4.54.2-3, 4.54.2-4, and 4.54.3-5. Data is 
presented for each season as the percentage of seasonal winds within several speed categories. In 
the following analysis, average wind speeds of 3 miles per hour or less are talcen as an indicator 
of generally poor ventilation, and the potential for exceedance conditions. The purpose of this 

2 From the report: Klamath Falls Economic Impact Assessment, E.D. Hovee & Co, April 1999 
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analysis is to evaluate whether improved CO concentrations can be attributed to a significant 
decrease in the occurrence of calm wind conditions when compared to the 1988/89 exceedance 
period. Again, this evaluation reflects continuous winter season ventilation (i.e. October 1988 
through March 1989), not ventilation within a calendar year. 

Winter 
Season 

1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
Avg. 
Std Dev 
+I Std Dev 
- I Std Dev 

Table 4.54.2-2: Distribution of Seasonal Low Wind Speed Conditions 
October through March 
Recorded at Peterson School 

Wind Speed 
Percent Rank- 3.1-4.0 4.1 -5.0 5.0+ Highest High 
Hourly Most (1) to MPH MPH MPH Max. 8-hr 
wind Least (10) avg. CO 

speeds Stagnant Oct-March 
0-3.0mph 

73% 10 10% 6o/o 10% 10.7 
80% 3 8% 5% 7% 10.7 
78% 6 8% 6% 7% 9.8 
79% 4 9% 5% 7% 9.8 
84% I 7% 4o/o 5% 6.4 
82% 2 8% 5o/o 6%• 6.1 
74% 8 10% 6o/o 10% 5.9 
75% 7 12% 6% 7% 4.9 
79% 5 9% 5% 7% 5.3 
74% 9 11% 6o/o 9o/o 5.3 
78% 
3.6% 
82% 
74% 

2'' High 
Max. 8-hr 
avg. CO 

10.5 
10.3 
9.0 
8.8 
6.1 
5.9 
5.1 
4.8 
5.1 
5.1 

Variation in low wind speed from season to season is modest and the trend is relatively stable. 

The 1988/89 and 1989/90 winter seasons were used to designate the Klamath Falls area as 
nonattainment for CO based on the frequency and magnitude of exceedances, Many of the CO 
seasons since 1988-89 have demonstrated low wind speed conditions similar to those occurring 
during the 1988-89 exceedance events. Figure 4.54.2-3 shows the distribution of seasonal winds 
in various speed categories from the 1988/89 to 1997/98 winter seasons (October-March). The 
frequency of winds below 3.0 mph is substantially similar for both the 1988/89 exceedance and 
1991-95 attainment periods. Figure 4.54.2-4 also shows how 2"• high CO concentrations 
continued to improve during the 1990-1995 attainment period in spite of generally poor 
ventilation conditions similar to those experienced during the 1988/89 exceedance period. Based 
on this evaluation, the department concludes that Klamath Falls did not have exceptional changes 
in calm winds from year to year. As a result, recent compliance with CO standards can not be 
solely attributed to favorable meteorology. 
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Figure 4.54.2-3: Distribution of Winter Season Winds 
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Figure 4.54.2-4: Low Wind Speed Distribution with CO Concentrations 
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Klamath Falls: Seasonal Variation in Low Wmd 
Speed with 2nd High CO 1988-1998 
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In addition to evaluating overall seasonal ventilation, an additional analysis was performed 
looking more specifically at wind speed characteristics associated with exceedance events. An 
evaluation of historic exceedances shows that the maximum 8-hour average CO concentration 
typically occurs during the period 5:00 p.m. to Midnight (typically+/- one hour). Individual CO 
exceedances have occurred under 8-hr avg. wind speed conditions as low as 0.3 mph, and as high 
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as 2.5 mph; however the average of eight-hour wind speeds coincident with exceedance events 
(1988-1991) as one (1) mile per hour. For this analysis, one standard deviation (0.5 mph) was 
added to the I-mph average to develop a threshold wind speed as an indicator of exceedance 
events. This threshold speed (1.5 mph) is taken as an indicator of exceedance potential. 
Selecting one standard deviation rather than a higher value (say 95% confidence limit above the 
average) serves to limit the number of days that can be claimed to have exceedance potential. 
This provides a more conservative test of exceedance conditions. 

A review of hourly wind speed data within the 5:00 p.m.-midnight timeframe from 1988 through 
1998 shows each season to have had the potential for exceedances. The fact that there have been 
no 2"d high CO values above standards since 1989 in spite of this potential, indicates that 
attainment of CO standards in Klamath Falls is due to permanent and enforceable emission 
reductions and not a function of atypical meteorology. Figure 4.54.2-5 shows the trends in 
exceedance potential and 2•d high CO values monitored at 6th & Hope Street. 

Figure 4.54.2-5: Frequency of 8-hour avg. winds <typical exceedance threshold 

Frequency of Days/year with 8-hour avg. Winds 
< Exceedance Threshold (1.51 mph) 
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Changes in Traffic Patterns 

Several factors may have contributed to decreasing CO concentrations over time. A significant 
drop in peak CO concentrations occurred in the same year as implementation of the oxygenated 
fuel program in 1992. While oxygenated fuel contributed to decreased CO concentrations, other 
factors influenced the downward trend including motor vehicle fleet turn over to cleaner cars, 
and to some extent a down turn in local traffic volumes in 1990. In recent years however, CO 
concentrations have remained low in spite of increasing traffic volumes in the area of 6th & Hope 
Street. Figure 4.54.2-6 shows the trend in 2•d high CO concentrations and the trend in Average 
Daily Traffic (vehicles/day) at mile posts 3.29 and 3.73 of Highway 140 (S. Sixth St.). These 
counters bracket to the west and east the section of S. 6th Street on which the CO monitor is 
located. 
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Figure 4.54.2-6: Average Daily Traffic (Vehicles per day) 
Just to the west and east of the 6ili & Hope Street monitor 
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Permanent and Enforceable Emission Reductions 

Control strategies that were in place during the attainment period, all of which are permanent and 
enforceable measures, are listed below. 

I. Federal Measures: Federal Motor Vehicle Control Program establishing emission 
standards for new motor vehicles. 

2. SIP measures: Strategy relied on for attainment of standards. 

• oxygenated fuel program was implemented in Klamath Falls during 1992, as required 
by the 1990 Clean Air Act amendments. 

Additional Supporting Measures (not specifically relied upon for attainment) 

• Major New Source Review Program (Lowest Achievable Emission Rate and offsets). 
[Rule citation: OAR 340-028-1900 through 340-28-2000.] 

Given the economic, meteorological, and travel characteristics noted in the sections above, it 
seems clear that attainment with CO standards in 1991 and subsequent compliance can be 
attributed to permanent and enforceable measures. 

4.54.2.4 Verification of Monitor Siting (area of highest CO concentration) 

Field studies are routinely conducted to verify that the location of the carbon monoxide monitor 
generally represents "worst case" or peak level CO concentrations within the nonattainment area. 
The monitoring site at South 6ili & Hope Streets was selected though field studies in the mid 
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1980's. The most recent field study was conducted by DEQ in the winter of 1995-96 to evaluate 
and verify the location of the Hope Street CO monitoring site as the high site for the Klamath 
Falls UGB. All CO concentrations measured during the study were well below standards. Nine 
sampling locations were selected based on traffic volumes. The survey also included duplicate 
sampling at the current reference monitor site as well as one neighborhood scale site at Peterson 
School. Sampling took place on nine days from December 19, 1995 to January 25, 1996. 
Sampling days were selected based on forecasts for calm meteorological conditions. On each 
sampling day, three sequential 4-hr bag samples were taken beginning at 1300 hours, 1700 hours, 
and 2100 hours. 

Although stagnation conditions during the study period were not severe, samples were collected 
concurrently with measured 2nd high CO values at the Rogue Valley Mall site in Medford, 
Oregon (December 19, 1995) and the measured 2•d high at the Medford Brophy site (January 12, 
1996). This indicates that the survey did capture periods of poor ventilation across southern 
Oregon. The survey also captured the 2nd high CO value at the Klamath Falls reference monitor 
for 1996 (January 2, 1996). 

Of the nine locations surveyed, only two produced 4-hr CO concentrations equal to or greater 
than those measured at the Hope St. reference site. These were survey sites #5/#6 @ S. 6th & 
Washburn, and site #4 @ S. 6th & Eastside Bypass. To better compare the survey sites in terms 
relevant to the CO NAAQS, estimated 8-hour average CO concentrations were derived from the 
4-hr average bag samples. Historic monitoring data from 1990 through 1997 were evaluated to 
determine the time frame typically associated with CO exceedances. This review showed that 
with one exception, all high and 2nd high maximum 8-hr average CO values between 1990 and 
1997 occurred between about 5:00 p.m. and midnight. The 4-hour bag samples beginning at 
1700-hrs and 2100-hrs were used to construct an estimated 8-hour average CO value that would 
best replicate and be comparable to the expected max. 8-hr average CO concentrations at the 
reference monitor. A comparison ofthis data shows that the current reference monitor site at 6th 
& Hope St. regularly produced higher 8-hr average CO values than survey site 5/6 @ S.6th & 
Washburn Way. 

Figure 4.54.2-7: Saturation Survey Estimated Avg. CO 
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The data also shows that estimated 8-hr average CO values at survey site #4 (S. 6"' St. & Eastside 
Bypass) are comparable to the reference site at 6"' & Hope. Survey site #4 is approximately V.. 
mile west of the reference site and generally represents the same geographic area within the 
UGB. 

Figure 4.54.2-8: Saturation Survey Estimated Avg. CO 

~ e 
c. 
c. 
~ 

0 
u 
bi> 
;... 

" .. 
..Cl 
' QO -., r..i 

5.00 
4.50 
4.00 
3.50 
3.00 
2.50. 
2.00 
1.50 
1.00 
0.50 
0.00 

Klamath Falls 1995/96 Saturation Survey 
Estimated 8-hr avg. CO (1700 & 2100 hr samples) 

1 2 3 4 5 6 7 8 9 

-+-6th & Hope 1700&2100 avg --S6th &EsideByPass 1700&2100 avg 

Analysis of survey data on January 2, 1996 shows that the Hope St. site produced an estimated 
max. 8-hr avg. CO value higher than either survey sites at South 6"' & Washburn ( #516) or South 
6"' & Eastside Bypass (#4). January 2•d is the date of the 2•d highest maximum 8-hr avg. CO 
concentration in 1996 and would be compared to the standard to gauge compliance. 

Figure 4.54.2-9: Survey results on date of 2•d highest CO value in 1996 
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An isopleth construction of average 8-hr CO samples for all (1700 hr and 2100 hr) data collected 
in the survey also shows that the South 6"' & Hope Street site does generally reflect the highest 
CO impact area within the nonattainment boundary (UGB). 
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Figure 4.54.2-10: Saturation Survey: Isopleth of Est. 8-hr Avg. CO. 
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Given that the S. 61
• & Hope and S. 6th & Eastside Bypass sites generally reflect the same 

geographic area with the UGB, and that the highest estimated. 8-hr CO concentrations vary 
between these two sites by only about 0.5 ppm, there is good confidence that the S. 6th & Hope 
site continues to represent peak CO concentrations in the UGB. The 1995/96 CO saturation 
survey is included as Appendix DS-3. 

4.54.2.5 Conclusions Regarding Demonstration of Attainment 

Monitoring data shows that Klamath Falls is in attainment with the national ambient air quality 
standards for carbon monoxide. Economic data shows that attainment is not attributable to a 
"down tum" in the economy. An evaluation of past ventilation conditions shows that attainment 
can not be attributed to especially favorable meteorology, and an evaluation of traffic volumes 
near the Hope Street site shows that CO concentrations have continued to decline in spite of 
increasing traffic. The 1995/96 saturation study demonstrates that the 6th & Hope Street 
monitoring location does represent the general area of maximum carbon monoxide exposure 
within the Klamath Falls UGB. 
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It is the department's expectation based on the evidence above, that attainment of carbon 
monoxide standards in Klamath Falls has been due to permanent and enforceable measures. 

-###-
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4.54.3 MAINTENANCE PLAN 

As part of this Redesignation Request/Maintenance it must be shown that compliance with 
standards will be maintained for at least 10 years after the date of EPA redesignation 1. This 
section demonstrates that the Klamath Falls UGB will remain in attainment with air quality 
standards for carbon monoxide through the year 2015. 

4.54.3.1 Attainment Inventory 

An emission inventory representing a base-year emissions level was developed for the 1996 
attainment year. A future year emissions forecast was also developed for the year 2015. In order 
to demonstrate continued attainment, future year emissions must be equal to or lower than base 
year emissions. 

An emission inventory consists of emission estimates from all sources that emit carbon 
monoxide. These sources include major industry, on-road mobile sources (e.g. cars and trucks), 
non-road mobile sources (e.g., construction equipment, recreational vehicles, lawn and garden 
equipment), and area sources (e.g., outdoor burning, woodstoves, wildfires). The inventory for 
these sources includes both annual (tons of CO emitted per year), and daily (pounds of CO 
emitted during a typical winter day) emission estimates. Because compliance with the max. 8-hr 
average CO standard is linked to average daily emissions, emission estimates reflecting a typical 
winter season day (pounds of CO per day) will be used for the maintenance analysis and 
demonstration. 

The base year (1996) CO design concentration ( 4.8 ppm) is significantly below the ambient CO 
standard (approximately 53 percent of the 9.0 ppm standard). Corresponding base-year 
emissions therefore represent an emissions level substantially below airshed capacity. 
Significant emissions growth could occur from 1996 levels without jeopardizing CO standards. 
In addition, Klamath Falls first achieved compliance with standards in 1991; one year prior to the 
implementation of the oxygenated fuels program. This shows that the airshed achieved an 
acceptable emission level before the benefit to motor vehicles of oxygenated fuels. Locking in 
airshed emissions at actual 1996 levels (with oxygenated fuels) could unfairly restrict emissions 
growth in the area. To avoid an unnecessarily stringent restriction on emissions growth, the base 
year attainment emission level was calculated without the benefit to mobile sources of 
oxygenated fuels2. 

The 1996 CO attainment emission inventory is summarized in Tables 4.54.3-1 and 4.54.3-2. On
road mobile sources were calculated by applying exhaust (tailpipe) emission rates developed by 
EPA's Mobile5b emission factor model to estimates of motor vehicle travel developed by the 
Oregon Department of Transportation's travel demand model. The procedures for calculating the 

Federal Clean Air Act Section 175A(a) 
' This approach was agreed to by EPA in tbe initial Technical Analysis Protocol for tbis plan. 
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attainment emission inventories and detailed results of mobile emission estimates are presented 
in Appendix D5-4. Per EPA guidance, emissions from Major Point Sources are estimated as 
actual emission levels not maximum permitted emissions. 

Table 4.54.3-1: 1996.Attainment Emission Inventory (Typical CO Season Day) 
--_ .- :' ' ·_ ;- _· =;_._' -' .. _::··:::._.-:-·-::_;·:."·-.: • •. -:='':/:.)::- -- __ : :·;: ._•. - ' ·. _ .. _._· 

·Source Category · CO Emissions. (lbs/day). . ·: · PercentContribution 
-,- :, -_, ., - " -_- .-: 1-.. - _-_,,:=· .• _.<-_ ·=·: .. -·:.:.::.:.::::=:··:_-::-•._;- ·:_:,,<'.:· :·.· .•. -::·".-. '---·:':. -.·=:.,_ .. --- - :_· ' 

On-Road Mobile 26,734 58% 

Non-Road Mobile 4,074 9% 

Major Industry 3,923 8% 

Area Sources 11,586 25% 

Total Emissions 46,316 100% 

Table 4.54.3-2: 1996 Attainment Emission Inventory (Annual Average CO) 

On-Road Mobile 
4,795 54% 

Non-Road Mobile 1,664 18% 

Major Industry 705 8% 

Area Sources 1,766 20% 

Total Emissions 8,930 100% 

4.54.3.2 Maintenance Demonstration 

The maintenance demonstration must show that total emissions in the future will not exceed 
attainment (or base year) emissions. If emissions are projected to exceed base year levels, 
strategies must be adopted to reduce emissions below the attainment level. 

4.54.3.2.1 Future Forecast 

Figure 4.52.3-3 shows daily CO emissions projected to the year 2015. Because compliance with 
the maximum 8-hr average CO standard is linked to average daily emissions, emission estimates 
reflecting a typical winter season day (pounds of CO per day) will be used for the maintenance 
analysis and demonstration. The forecast of average annual emissions is not used for the 
maintenance evaluation, but is included in Appendix D5-4 for reference. Emission forecasting 
methodologies for each of the four major source categories are described briefly below. More 
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specific information on emissions from individual sources and the procedures used for projecting 
emissions are presented in Appendix DS-4. 

Major Industry 

Emissions from major industry are estimated from operating permits and annual reporting of 
actual emissions. The emission inventory includes four major point sources. Two facilities, 
Jeld-Wen Inc. and Columbia Forest Products are located within the nonattainment area boundary 
(UGB). Two other facilities, Collins Products and a PGE gas transfer station are located outside 
the nonattainment boundary, but must be included in the inventory3. One additional facility 
(Klamath Co-Generation) is currently under construction and is expected to begin operations in 
2001. Dispersion modeling of emission impacts was conducted for Klamath Co-Gen as part of 
the permitting process. This modeling shows that emissions from the facility will not influence 
CO concentrations in the nonattainment area. After consultation with EPA it was agreed that the 
Klamath Co-Generation facility should not be included in the emissions inventory and forecast, 
or maintenance analysis. 

For maintenance planning purposes emissions from major industry are projected to increase at 
the rate equal to that of anticipated industrial employment growth. This is a moderately 
conservative approach for forecasting emissions (most protective of air quality), but reasonably 
accounts for the possibility of future new or expanding major industry affecting the Klamath 
Falls airshed. 

Non-Road Mobile 

Non-road mobile emissions reflect emissions from activities such as the use of landscape 
maintenance equipment, agricultural operations, construction, light commercial and industrial 
equipment use. Emissions are primarily from 2-cycle, 4-cycle, and diesel engines. The seasonal 
CO emission inventory is adjusted to reflect those activities occurring during the November 
through February time frame. Annual non-road emissions reflect year-round activity and are 
therefore a greater percentage of total airshed emissions on an annual basis. In general, non-road 
mobile emissions are expected to increase with area-wide population and employment. 

Area Sources 

Area source emissions include sources like woodstoves, other forms of home heating, open 
burning, industrial and commercial heating. Area source emissions generally increase with 
population and employment, although some sources like woodstoves have unique growth rates. 
In the case of home wood heating, the net emissions "change" reflects the small annual increase 
anticipated for cleaner certified stoves, balanced against the general decline over time in older 
noncertified stoves. 

3 EPA guidance requires the emissions inventory to include all major point sources within a 25 mile buffer zone of 
the nonattainment area. 
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Travel Modeling 

Motor vehicle emissions are directly related to the amount of travel within a community. A 
"Best Practices" Travel Demand model was developed by the Oregon Department of 
Transportation to evaluate motor vehicle travel within the Klamath Falls UGB. The Best 
Practices model uses local travel survey information to simulate the choices made by Klamath 
Falls residents as to when, where, and how they will reach their destinations. 

The model was first used to reproduce known motor vehicle travel behavior on the existing 
transportation network in a base year period (1995). Factors representing household and travel 
characteristics such as family size, income, vehicle access, employment and recreation 
opportunities were all evaluated to estimate the number and type of trips produced. The result of 
the modeling process is an estimation of traffic volumes, vehicle speeds, and vehicle miles 
traveled on the community road system. 

The basic four-step process for travel modeling is presented below. The Oregon Department 
of Transportation has developed a new travel model for use in the Klamath Falls Maintenance 
plan. Additional detail about the travel model can be found in Appendix DS-3. 

Future Forecasts 

Four Step Travel Demand Process 
Chain of Events Describing Travel 

Why, Where, How 

Trip Generation Trip Distribution 
How Many Trips? Where ·will those i:ripS go? 

1--t •Home to work? BBSed on Community needs 
•Home to Shop? for Mobility 

•Home to School? 

J. 

Traffic Assignment Mode Split 
What rout.es will be used? How will trips be made? 

+-
•Highways? •Car 

•Major Corridor Roads? •Bus 
•Smaller roads? •Bike, Walk 

Future travel behavior is derived from official forecasts of future population, housing, economic 
activity and land use. Executive Order 97-22 directs key state agencies such as DEQ and ODOT 
to use population and employment forecasts developed or approved by the Oregon Office of 
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Economic Analysis (OEA). OEA forecasts are made at the county level, not the city level. 
Representatives from the City of Klamath Falls, Klamath County, DEQ and ODOT developed a 
future population and employment forecast for the Klamath Falls nonattainment area (UGB), that 
is both consistent with OEA projections and recommendations from the Klamath Falls Air 
Quality Advisory Committee. Future travel in the Klamath Falls UGB is based on the following 
growth rates (1996-2015). 

Category Growth Rate (compound): Percent per Year 
Population 1.2% 
Housing 1.1% 
Industrial Employment l.3% 
Average Non-Industrial Employment 0.7% 

Emission Rates 

EPA' s emission factor model was used to estimate emission rates from motor vehicles 
(passenger cars, pick-up trucks, heavy-duty diesel trucks, etc.). The emission factor model 
accounts for variations in emissions due to vehicle speeds, and any special measures like 
oxygenated fuels or vehicle inspection & maintenance. The emission factor model results are 
combined with data from the travel model to estimate emissions for the Klamath Falls motor 
vehicle fleet in 1996 and 2015. 

Oxygenated Fuels Program 

Gasoline engines are a major source of carbon monoxide (CO) and other pollutants. Under ideal 
conditions, the complete combustion of a hydrocarbon fuel (gasoline) results in a byproduct of 
mainly carbon dioxide (C02) and water. In reality, engines do not achieve complete 
combustion, producing air pollutants such as particulate mater (PM), carbon monoxide (CO), 
oxides of nitrogen (NOx), and unburned hydrocarbons called volatile organic compounds 
(VOC). The addition of certain compounds (oxygenates) like ethanol to gasoline increases the 
amount of oxygen available for combustion. This in turn increases combustion efficiency and 
reduces emissions. The emission reduction effect depends on several factors, including vehicle 
speed and operating condition, vehicle age and type of emission control, and vehicle 
maintenance. Recent studies suggest that on average, wintertime oxygenated fuel reduces CO 
emissions by approximately ten to twenty five percent. 

In general, oxygenated fuel is most effective in reducing emissions from older model-year 
vehicles, or poorly maintained vehicles. Federal vehicle emission standards continue to reduce 
emissions in newer cars. As a motor vehicle fleet becomes newer over time, oxygenated fuel 
becomes less effective in reducing CO emissions. 

It should also be recognized that oxygenated fuel can reduce some hazardous air pollutants such 
as benzene (a known human carcinogen), acetaldehyde and 1,3-butadiene (both probable human 
carcinogens). It is not possible at this time to quantify the risk reduction benefit associated with 
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reduced hazardous air pollutants in Klamath Falls. It should merely be noted that oxygenated . 
fuels can provide air quality benefits for pollutants other than carbon monoxide. 
The carbon monoxide emission rate of motor vehicles (typically expressed as grams of CO per 
mile driven) changes with vehicle speed. The most efficient operating speeds for motor vehicles 
(and therefore the cleanest emissions) occur above approximately 35 miles per hour and less than 
65 miles per hour. Figure 4.54.3-1 shows both the change in vehicle emission rates with speed, 
and the improvement in emission rates in 2015 due to the federal motor vehicle emission 
standards and fleet turnover. 

Figure 4.54.3-1: Change in emission rate with speed 
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The Mobile5b emission factor model produces emission rate estimates for different vehicle types 
(such as light duty gas vehicles and heavy duty diesel truck), and then provides a composite 
"fleet average" emission rate for each speed. Figure 4.54.3-2 is an example of emission rates for 
different vehicle types@ 35 miles per hour. These fleet average emission rates (in grams 
CO/mile driven) are combined with travel model data (vehicle miles traveled-VMT and average 
speeds) to produce emission estimates for motor vehicle travel in the UGB. 

Figure 4.54.3-2: Average emission rate by vehicle type(@ 35 mph) 
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LOGY =Light duty gas vehicle; MC= Motorcycle; LOGT! and LOGT2 =Light duty gas trucks in different weight 
classes; LOOV =Light duty diesel vehicle; LOOT= Light duty diesel truck; and HDOV = Heavy-duty diesel 
vehicle. 

Emissions Forecast for Klamath Falls (2015 Without Oxygenated Fuels) 

Area-wide motor vehicle emissions are projected to be a total of23,400 pounds per winter day in 
2015 without the effect of oxygenated fuels. This is a 12 percent decrease from the 1996 
attainment level. Emissions were projected assuming no future use of oxygenated fuel. Major 
point source emissions are expected to decrease slightly by 2015 (approximately 2%) due to 
anticipated emission reductions at Collins Products (equipment shutdown) in connection with a 
Klamath Co-Gen partnership. Non-road mobile sources are expected to increase with population 
and employment (approximately 24%) by 2015, and Area sources are expected to increase 
approximately 8 percent by 2015. As shown in the maintenance demonstration below, total 
emissions in 2015 are below the 1996 attainment level. 
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Figure 4.54.3-3: CO Maintenance Analysis (Emissions Forecast) 
Typical Winter CO Season Day (Lbs COIDay) 
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Table 4.54.3-3: CO Emissions Forecast 
CO Nonattainment Area= Klamath Falls Urban Growth Boundary 

(Pounds CO/Winter Day) 
• 1996 ...... 

,_.; .. -_-· --. 

2010••····· ' 
. .· . 

Year 2000 
; ,:-.. , . 2005 

I•· 2015 
.. . ·· . 

Area 11,586 12,095 12,238 12,381 12,524 
Sources 
Non-Road Mobile 

. 

Sources 
4,074 4,284 4,546 4,809 5,072 

Point 3,923 3,575 3,416 3,628 3,841 
Sources 
On-Road Mobile 26,734 26,032 25,154 24,277 23,400 
Sources 

Total 46,316 45,986 45,355 45,096 44,836 

Net decrease in 2015from1996 attainment levels= -1,480 lbs/day CO. 

4.54.3.2.2 Transportation Emissions Budgets for Conformity 

Federal and state transportation conformity regulations for nonattainment and maintenance areas 
require that mobile source emissions resulting from the implementation of transportation plans, 
programs, or projects meet certain criteria to ensure that compliance with air quality standards 
will not be jeopardized. Transportation programs and projects affecting travel in the Klamath 
Falls UGB are contained in the Klamath Falls Urban Area Transportation Systems Plan (TSP). 
All significant transportation projects likely to be built to 2015 have been accounted for in the 
RTP, travel model analysis, and emissions budget. The motor vehicle emissions budget outlined 
in Table 4.54.3-5 has been established for transportation conformity purposes within the Klamath 
Falls Urban Growth Boundary. 

Allocation of Airshed Emissions 

Airshed emissions are projected to remain below the 1996 attainment level through 2015. The 
difference between the this 1996 attainment/maintenance threshold ("cap") and yearly emission 
levels for 1997-2015, represent "unused capacity" in the airshed (See Figure 4.54.3-3). To help 
ensure the success of future conformity determinations and lower the risk to transportation 
funding, this unused capacity has been allocated to the motor vehicle emissions budget. Table 
4.54.3-4 shows the unused airshed capacity for 2000, 2005, 2010, and 2015. Table 4.54.3-5 
shows how this capacity has been allocated to the motor vehicle emissions budget. 

Table 4.54.3-4: Unused Airshed Capacity (CO lbs/day) 
.. · 

••• 
I• •· ·.•· 

2000. < 
.. .····· 

Year 1996 .. · 20()5 ·. 

2010 2015 .. 

. . .... · .. ·· . 

Maintenance Level 46,316 46,316 46,316 46,316 46,316 

Airshed Emissions 46,316 45,986 45,355 45,096 44,836 

Unused Airshed Capacity NA 331 961 1,221 1,480 
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Table 4.54.3-5: Motor Vehicle Emissions Budget Through 2015 
Klamath Falls Motor Vehicle CO Emissions Budget 

Typical Winter CO Season (lbs/day) 

. .·. . 
. ·· . 

2010 Year 2005 1996 I< 2000 ... ·. . 2015 . ·.·· 

Motor Vehicle 26,734 26,032 25,154 24,277 23,400 
Emissions 

Emissions NA 331 961 1,121 1,480 
Allocation 

Emissions Budget 26,734 26,362 26,116 25,498 24,880 

The motor vehicle emissions budget was developed using the Oregon Department of 
Transportation (ODOT) travel demand model. The modeled road network represents programs 
and projects contained in the TSP. Travel model results were compared to actual traffic count 
data in Klamath Falls to validate model performance. Future travel demand models will also be 
validated to local travel data. Therefore, DEQ anticipates that future conformity determinations 
will be compatible with the emissions budget established in this plan. 

Motor vehicle emission rates and travel model data used in this plan can be found Appendix DS-
3. A summary ofVMT estimates (based on seasonally adjusted average daily traffic) is provided 
in the following table. 

Table 4.54.3-6: Base year (1996) VMT and future 2015 forecast (seasonally adjusted) 

Functional Roadway Seasonally Adjusted Seasonally Adjusted 
Class 1996 VMT 2015VMT 

(vehicle miles/day) (vehicle miles/day) 
Principal Arterial 252,708 345,999 
Minor Arterial 90,606 113,691 
Major Collector 42,407 72,583 
Minor Collector Na 895 
Local 6,984 13,566 
Ramps 4,499 8,032 
Off Network 39,720 55,476 

Total UGB VMT 436,924 610,243 
Note: Season neutral (May or October) VMT data from the travel model was adjusted usmg ground 
counts to reflect a typical winter CO season day (December-February). Wintertime daily travel is 
typically less than VMT reflecting an annual average or summertime season. VMT used to estimate 
daily CO season emissions reflects Average Weekday Travel (A WDT), not Average Daily Travel 
(ADT) which includes the effect of weekend trips.4.54.3.2.3 
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Evaluation of Future Ambient CO (Rollforward Analysis) 

In addition to the emissions based maintenance analysis described above, an evaluation was 
conducted of motor vehicle traffic growth in the vicinity of the S. 6th & Hope St. monitor and its 
likely effect on future ambient CO concentrations. This is a very simple analysis technique 
called "roll forward", and is based on the premise that ambient CO concentrations at an 
intersection will change in proportion to changes in motor vehicle emissions impacting that 
intersection4. The rollforward approach involves adjusting the ambient CO design concentration 
(up or down) in proportion to increases (or decreases) in future year motor vehicle emissions in 
the vicinity of the monitor. 

Motor vehicle emissions for the 6th & Hope Street intersectionwere calculated for the 1996 
attainment year and then for 2015, based on expected traffic growth and expected improvements 
in motor vehicle exhaust emissions. Base year (1996) and future year (2015) traffic volumes at 
the intersection of S. 6th & Hope Streets were estimated by the Oregon Department of 
Transportation's travel demand model. CO emission rates in grams per mile (gm/mile) were 
calculated for each leg of the intersection based on estimated and calculated speeds using EPA's 
mobile emission factor model - Mobile5b. Emissions for both 3-hour peak and 5-hour off-peak 
travel conditions were calculated separately, then summed for total intersection emissions. 

For purposes of the rollforward analysis, motor vehicle emissions were calculated without the 
effects of oxygenated fuels. Also, for the purposes of the rollforward analysis a more 
conservative attainment period design value was selected, reflecting the highest second high CO 
value in the three year period straddling the attainment year (i.e. highest of the 2•• high CO 
values from 1995, 1996, and 1997). The rollforward design value selected was 5.1 ppm (2•• high 
in 1997). This design value was then adjusted to reflect a scenario without the effect of 
oxygenated fuels. Analysis from the "Interagency Assessment of Oxygenated Fuels, White 
House Office of Science and Technology Policy", June, 1997, indicates that the improvement in 
ambient CO concentrations resulting from oxygenated fuels range from about0.5 ppm to 1.0 
ppm. Therefore, for purposes of the rollforward analysis the attainment (base) year design 
concentration was increased from 5.1 ppm to 6.1 ppm. 

Background CO concentrations were estimated to be approximately 69 percent of the annual 
second high for 1996 recorded at the DEQ Hope Street CO monitor. To determine a CO 
background level without oxyfuel, the adjusted design concentration of 6.1 ppm was multiplied 
by 0.69 to yield an estimated concentration of 4.2 ppm. This adjusted background concentration 
was also assumed to apply to the 2015 calendar year. 

The result of the rollforward analysis as shown in Table 4.52.3-7 demonstrates continued 
compliance with standards at South 6th & Hope through the year 2015. Figure 4.54.3-4 shows 
how the continued change-over to cleaner vehicles results in lower future ambient CO 
concentrations, even though local motor vehicle travel is expected to increase. 

4 This approach is also based on the fact that CO is a relatively stable gas, and that motor vehicles 
contribute most of the CO measured at traffic-oriented monitoring sites. 
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Table 4.54.3-7: 2015 Second Highest Maximum 8-hour CO Concentrations at DEQ 
6'" & Hope Street Monitoring Site 

Location 1996 Design Concentration 2015 CO Concentration 

SE 6th & Hope St. 
Monitor 

6.1 ppm 5.8 ppm 

Figure 4.54.3-4: Evaluation of Future Ambient CO Concentrations at S. 6'" & Hope 

Forecast of CO Concentration 
6th & Hope St. Monitor 
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The details of the rollforward methodology, including Mobile5b emission factor inputs, outputs, 
design concentration adjustment, and example calculations are contained in Appendix D5-7. 

Non-Monitored Intersections 

Using results from the 2015 travel data, the Department of Transportation conducted an analysis 
of key intersections in the Klamath Fall UGB, ranking them by a weighting factor that reflects 
the effect of both future traffic volume and congestion (volume in relation to design capacity). 
Table 4.52.3-8 shows the top ranked 15 intersections. Congestion was estimated using hourly 
peak volumes and road capacities to develop volume to capacity ratios, weighted by traffic 
volume to identify the most heavily traveled and congested intersections. 

The intersection screening analysis was conducted to evaluate potential future problem areas 
based on traffic volumes and congestion. The following intersections were identified as areas 
warranting future observation and evaluation. Five of the top fifteen ranked intersections 
identified in the screening analysis were included in a 1995/96 winter saturation study. The 
1995196 study confirmed that the current monitoring location of S. 6 .. & Hope St. reflects the 
area of highest ambient carbon monoxide concentrations in Klamath Falls. Ambient CO 
concentrations are influenced by many factors including vehicle traffic, topography and 
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ventilation. Congestion alone is not necessarily an indicator of the highest CO concentrations. 
Intersections identified through this screening analysis will be evaluated further in the next 
Klamath Falls carbon monoxide saturation survey. (See Appendix D5-7 for further detail on the 
intersection screening analysis). 

Table 4.54.3-8: Top Ranked Intersections For 2015 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 

Eastside By-Pass @ Sixth St. 
East Side By-Pass@Washburn Way 
Washburn Way@Sixth St. 
East Side Bypass@ Shasta Way 
East Side By-Pass @Main St. 
Campus Drive @K.Falls Malin Hwy. 
K.Falls Malin Hwy@ Esplanade St. 
Hope St. @ Sixth St. 
Summers Lane @ Sixth St. 
Washburn Way@ Crosby Ave. 
Washburn Way@Hilyard Ave. 
Homedale Rd. @ Sixth St. 
Washburn Way@ Shasta Way 
E. Main St. @ Sixth St. 
Shasta Way@South Sixth St. 

(included in 1995/96 study) 

(included in 1995/96 study) 

(included in 1995/96 study) 

(included in 1995/96 study) 
(included in 1995/96 study) 

* Intersections were ranked using the method where average weekday traffic is multiplied by average 
weekday traffic (A WDT) all divided by the hourly capacity (A WDT2/C). This weights volume to 
capacity ratios for each intersection by their relative traffic volumes. A value ofV*V/C (or A WDT2/C) 
was determined for each intersection leg, and then those values were totaled for the intersection node. 

4.54.3.3 Control Measures 

The maintenance analysis shows that compliance with carbon monoxide standards can be 
maintained through 2015 without the need of oxygenated fuels. The Klamath Falls area will 
continue to rely on the following control strategies for long-term maintenance: 

Federal Motor Vehicle Emission Standards 

Federal motor vehicle emission standards will continue to be the most effective CO emission 
reduction strategy. A 12 percent reduction in average fleet emissions is expected between 1996 
and 2015 due to this program. Expected improvements in CO emission control technology 
include heated catalysts, which will help reduce the higher emissions from cold starts. The 
potential for cleaner fuels in the future will also help maintain the effectiveness of motor vehicle 
emission control technologies. 
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(' ···. New Source Review 

New or expanding major industry is required to comply with New Source Review (NSR) 
requirements for nonattainment areas until EPA redesignates the area as a CO maintenance area. 
Nonattainment area requirements include Lowest Achievable Emission Rate (LAER) control 
technology and emission offsets. LAER technology draws from the most effective emission 
control methods achieved at similar facilities nationwide, and does not consider cost as a factor is 
determining whether an emission control approach is feasible. Offsets must be provided within 
the area of significant air quality impact to provide a net air quality benefit. 

Once redesignated by EPA, new or expanding major sources of CO in Klamath Falls will be 
subject to New Source Review requirements for maintenance areas. The LAER requirement will 
be replaced by Best Available Control Technology (BACT). Unlike LAER, BACT does allow 
cost to be considered in evaluating the feasibility of emission controls. Sources must still 
provide an analysis demonstrating that the proposed emissions increase will have no significant 
impact on the maintenance area. This can be done in several ways, including providing emission 
offsets (emission reduction credits), establishing a growth allowance for major industry, or 
through dispersion modeling. 

Oxygenated Fuels 

The Clean Air Act Amendments of 1990 required the Department to implement an oxygenated 
fuel program for four classified CO nonattainment areas, including the Klamath Falls area. The 
program was implemented in the fall of 1992. Gasoline suppliers distributing fuel in Klamath 
Falls are required to provide a minimum oxygen content by weight of2.7% in gasoline from 
November 1st through the end of February. The oxygenated fuels program will be discontinued 
in Klamath Falls upon EPA approval of this maintenance plan. The maintenance demonstration 
shows that the Klamath Falls Urban Growth Boundary will continue to comply with the carbon 
monoxide health standard through 2015 without oxygenated fuel, while maintaining a 
comfortable safety margin. The oxygenated fuel program is being retained as a contingency 
strategy, and will be reinstated in the event CO standards are violated in the future. 

Woodstove Curtailment 

Woodstove emission control efforts have produced significant reductions in particulate emissions 
through emission certification standards for new stoves, changeout programs to encourage 
removal of noncertified stoves and local ordinances to curtail burning during stagnant weather 
periods. While initially adopted as a PMlO control strategy, woodstove curtailment and related 
strategies have provided a significant reduction in CO emissions as well. The woodstove 
strategies will continue to reduce carbon monoxide and particulate emissions in the Klamath 
Falls area. 
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4.54.3.4 Contingency Plan 

The Maintenance Plan must contain contingency measures that would be implemented in the event 
of: 1) a violation of the CO standard after the area has been redesignated to maintenance, or 2) other 
appropriate triggering protocol contained in the plan. Klamath Falls' contingency plan is outlined 
below. 

The Clean Air Act Section I 75A(d) requires that all control measures contained in the State 
Implementation Plan (SIP) prior to redesignation be retained as a contingency measure in the 
Maintenance Plan. Therefore, Lowest Achievable Emission Rate (LAER) technology and emission 
offsets for major industrial sources must be contingency measures in the CO Maintenance Plan. 
Reinstatement of the wintertime oxygenated fuel program must also be in the contingency plan. 

The Klamath Falls CO Contingency Plan is designed in phases in order to both prevent a violation 
of CO standards, and to promptly correct any violation that may occur. 

Phase 1: Risk of Violation 

If monitored second high CO concentrations at 6th & Hope St5 in any year equal or exceed 8.1 
ppm6, the DEQ will identify a planning group oflocal stakeholders to review growth and other 
factors to determine if significant planning assumptions have changed. Within six months of 
triggering Phase 1 ofthis contingency plan, the planning group will recommend additional 
strategies as necessary to prevent an exceedance or violation of CO standards. If the high CO 
concentration were determined to be an exceptional event, no further action would be needed. 

The contingency strategies to be considered include, but are not limited to: 

• Improvements to parking and traffic circulation; 
• Aggressive signal retiming program; 
• Increased funding for transit; 
• Public information program; 
• Reinstate the requirement for oxygenated fuels during the winter CO season; 
• Development of a commuter rideshare program; 
• Incentives to increase transit ridership; 
• Accelerate use of van networks for shared commute or other trips; 
• Evaluate the potential for Environmental Justice Grants to fund prevention measures. 

In the event of a second occurrence in a calendar year of an 8-hour CO concentration equaling or 
exceeding 8.1 ppm, the planning group will conduct a more comprehensive evaluation of planning 
assumptions and emission sources significantly contributing to CO levels, and will develop 
additional emission reduction strategies as appropriate. 

5 (As measured by either the National Air Monitoring System or the State and Local Air Monitoring System) 

6 Trigger threshold of 8.1 ppm equals 90% of CO National Ambient Air Quality Standard (9.0 ppm) 
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-.: ·' Phase 2: Actual Violation 

If a violation of the CO standard occurs, the following contingency measures will automatically be 
implemented: 

(1) New Source Review requirements for proposed new or expanding major sources will be 
modified. The requirement to install Best Available Control Technology (BACT) will 
be replaced with a requirement to install Lowest Achievable Emission Rate (LAER) 
technology. These requirements will take effect upon validation of the violation by 
DEQ. All other New Source Review requirements for nonattainment areas will be 
reinstated as well. 

(2) The wintertime oxygenated fuel program will be reinstate& 

If a violation occurs, the nonattainment New Source Review and oxygenated fuels program must be 
automatically reinstated until such time as the department, in consultation with a local advisory 
committee, revises the maintenance plan to ensure that the violation will be corrected. The 
nonattainment area NSR requirements and oxygenated fuels program may once again be removed 
when EPA approves a revised maintenance plan that ensures future compliance. 

-###-
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4.54.4 ADMINISTRATIVE REQUIREMENTS 

The criteria that must be satisfied for a nonattainment area to be redesignated to attainment 
include several administrative requirements related to compliance with various Clean Air Act 
provisions. Each of these elements is described below. 

4.54.4.1 SIP Requirements/Nonattainment Area Requirements 

Klamath Falls has met all SIP requirements specified in Section 110 and Part D of the Clean Air 
Act. 

In summary, Section 110 says that a state shall submit a plan, that becomes part of the State 
Implementation Plan (SIP), providing for the implementation, maintenance, and enforcement of 
an air quality standard. Part D outlines specific plan requirements for nonattainment areas. 

4.54.4.2 Summary of Previous Planning Requirements 

A carbon monoxide attainment plan was not required for the Klamath Falls UGB prior to 
reauthorization of the Clean Air Act in 1990. On November 15, 1990 EPA designated the 

( Klamath Falls UGB as a moderate nonattainment area for carbon monoxide by operation oflaw 
based on 1988-89 CO levels. The Clean Air Act Amendments required the implementation of an 
oxygenated fuel program in areas such as Klamath Falls with CO design values 'equal to or 
greater than 9.5 ppm. The department adopted a wintertime oxygenated fuel program for 
Klamath Falls on October 16, 1992. This strategy was submitted to EPA as an amendment to the 
State of Oregon Clean Air Act Implementation Plan (SIP) in order to meet the 1990 CAAA 
requirements. 

4.54.4.3 1990 Clean Air Act Requirements and Status 

The 1990 Clean Air Act Amendments place additional requirements on moderate CO 
nonattainment areas. Following are the DEQ submittal dates and EPA approval dates of 
submissions required by section 110 and Part D of the 1990 Clean Air Act Amendments: 

a. 1990 Emissions inventory, to be revised every three years thereafter until 
attainment. On November 15, 1992, DEQ submitted to EPA a comprehensive 
1990 carbon monoxide emission inventory for the Klamath Falls nonattainment 
area. EPA provided comments on the submittal in July, 1993. Since the 1996 
emission inventory will serve as both periodic EI update and attainment (base
year) inventory, EPA agreed that completing the 1990 and 1993 inventories 
would not be necessary, and that EPA's comments on the draft 1990 EI would be 
incorporated into the 1996 inventory. The 1996 attainment inventory included as 
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b. 

c. 

d. 

e. 

4.52.4.4 

Appendix D5-4 in this Redesignation Request I Maintenance Plan submittal will 
also be used to meet the periodic emission inventory requirement. The emissions 
forecast is also included in Appendix D5-4. 

Oxygenated gasoline. On November 16, 1992, the DEQ submitted to EPA an 
oxygenated gasoline program for the Klamath Falls area. The regulations were 
effective October 16, 1992. The program mandated the use of gasoline with no 
less than 2. 7 percent oxygen content in the winter months. 

Transportation and General Conformity Requirements. Section 176(c) of the 
Clean Air Act requires states to revise the SIPs to establish criteria and procedures 
for demonstrating that federal actions conform to the goals established in the SIP. 
On April 14, 1995, DEQ submitted to EPA a revision to the Oregon SIP 
establishing transportation conformity requirements for Oregon (OAR 340-020-
0710 through 340-020-1080). General Conformity requirements (OAR 340-020-
1500 through 340-020-1600) were submitted on September 27, 1995. EPA 
approved the transportation conformity rules as a SIP revision on May 16, 1996. 
EPA modified the transportation conformity rules in 1997 to allow more 
flexibility; DEQ adopted these changes in 1998. The revised state rules were 
submitted to EPA as a revision to the State Implementation Plan on October 13, 
1998. 

New Source Review Rules (NSR) for "major sources" On.November 16, 1992, 
DEQ submitted revisions to the New Source Review permit program. These 
revisions included a requirement that offsets come from contemporaneous, actual 
emission reductions under OAR 340-028-1970(5), and other changes. 

Contingency Measures. Initial contingency measures were not required for 
Moderate Nonattainment Areas such as Klamath Falls, with design values less 
than 12.7 ppm. 

Monitoring Network and Commitments 

The DEQ is responsible for the operation of the permanent ambient CO monitor in the Klamath 
Falls UGB. ·The DEQ oversees the quality control and quality assurance program for the CO 
data. 

The DEQ will continue to comply with the air monitoring requirements of Title III, Section 319, 
of the FCAA. The monitoring site will also continue to be operated in compliance with EPA 
monitoring guidelines set forth in 40 CFR Part 58, "Ambient Air Quality Surveillance," and 
Appendices A through G of Part 58. In addition, DEQ will continue to comply with the 
"Ambient Air Quality Monitoring Program" specified in Volume 2, Section 6 of the SIP. 

(:· Further, DEQ will continue to operate and maintain the network of State and Local Air 
'-· 
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Monitoring Stations (SLAMS) and National Air Monitoring Stations (NAMS) in accordance 
with the terms of the State/EPA Agreement (SEA) 

The DEQ also periodically conducts saturation studies to verify that existing monitors are 
recording the highest CO concentrations in the area. The DEQ will commit to conducting a 
reevaluation survey in the event of major changes in traffic patterns, as soon as practicable after 
identifying any such changes. DEQ will also commit to a five-year periodic survey, pending 
EPA review. Based on CO monitoring data, relevant traffic data and other considerations such 
as special project funding availability, DEQ air monitoring, modeling and planning staff in 
consultation with EPA air monitoring, modeling and planning staff may reach agreement that the 
periodic survey is unnecessary, or should be delayed. 

4.52.4.5 Verification of Continued Attainment 

The DEQ will analyze on an annual basis the CO air quality monitoring data to verify continued 
attainment of the CO standard, in accordance with 40 CFR Part 50 and EPA's Redesignation 
guidance. This data, along with the previous year data, will provide the necessary information 
for determining whether the Klamath Falls UGB continues to comply with standards. 

The Clean Air Act requires the state to submit a revision to the maintenance plan eight years 
after the initial redesignation request is approved by EPA. The revision will provide for 
continued maintenance of standards. The.next maintenance plan update will likely be in 2009, 
assuming EPA approval of this plan in 200 I (EPA has a maximum of 18 months from the date of 
submittal to act on the plan). The maintenance plan revision in 2009 will include a full 
emissions inventory update and emissions forecast. The plan will show continued attainment for 
at least the next ten years beyond EPA approval of the revised plan. 

For the interim period between EPA approval of this plan and the 2009 plan revision, the 
department will rely on ambient monitoring data to track progress of the maintenance plan. 
Growth projections for Klamath Falls are modest. As long as ambient CO concentrations show 
no significant upward trend, a mid-term emission inventory update or emissions tracking 
program will not be necessary. If carbon monoxide concentrations significantly increase over 
current levels, then an evaluation of growth and other planning assumptions will be necessary. 

If a second-high carbon monoxide concentration in any year is measured above eighty percent 
(80%) of the standard, the department will prepare jUl analysis of growth factors to determine if 
other planning assumptions have changed. The analysis will include a review of emission 
factors, growth rate assumptions, traffic data, and other significant assumptions used to develop 
the maintenance plan. If there are significant changes, the department will consult with EPA to 
determine if a more extensive periodic emission inventory update, or other action, is warranted. 
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4.52.4.6 Maintenance Plan Commitments 

As part of the CO Maintenance Plan, DEQ commits to do the following: 

The DEQ will commit to conducting a saturation re-evaluation survey in the event of major 
changes in traffic patterns, as soon as practicable after identifying any such changes. DEQ will 
also commit to a five-year periodic survey, pending EPA review. 

DEQ will commit to an evaluation of growth and other planning assumptions if carbon monoxide 
concentrations significantly increase over current levels. 
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UNITEDSTATESENVlRONMENTALPROTECTIONAGENCY 
REGION10 

Reply To 
Attn Of: OAQ-107 

Annette Liebe, Manager 
Airshed Planning Section 

1200 Sixth Avenue 
Seattle, WA 98101 

MAR 2 6 tm 

Oregon Department of Environmental Quality 
-811 SW Sixth Avenue 
Portland, Oregon 97204-1390 

Re: Klamath Falls TAP Addendum 

Dear Ms. Liebe, 

EPA has reviewed and signed the Klamath Falls CO maintenance plan Technical Aoalysis 
Protocol (TAP), enclosed for your records. This letter will also be an addendum to the TAP 
because it formalizes a change in the highway vehicle emission model ODEQ will use. 

( ~.·. / 

_,-
The TAP states that ODEQ will use MOBILE5ah. However, as a result of recent 

discussions between ODEQ and EPA technical staff, ODEQ has co=unicated a preference for 
the most recent model available, MOBILESb. 

MOBILESb is an option for new analyses and submissions that do not rely upon previous 
analyses and submissions for program stringency or approvability. Although Mobile Sa continues 
to be acceptable for all highway vehicle emission factor modeling, MOBILESb contains additional 
features. 

EPA acknowledges this preference and understands that the Klamath Falls CO 
maintenance plan will use MOBILESb to demonstrate maintenance of the NAAQS. 

Please feel free to contact me at (206) 553-1189 or Tracy Oliver at (206) 553-13SS if you 
have any questions. 

Sincerely, 

~~ 
Bonnie Thie, Manager 
State and Tribal Programs Unit -

TO:BT:yd 

oir.:i r.ft.o ITV DIVISION_ 
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Technical Analysis Protocol c:=:::-:: ::-= 

Klamath Falls Carbon Monoxide Maintenance Plan 
December 1998 

This Technical Analysis Protocol (TAP) provides the framework for EPA and DEQ agreement 
on the technical approach and assumptions to be used in the development of a carbon monoxide 
maintenance plan for the Klamath Falls CO Nonattainment Area. The maintenance plan will 
support a request for redesignation to attainment, and designation of the Klamath Falls Urban 
Growth Boundary as a maintenance area. Development of the maintenance plan will involve a 
local advisory committee appointed by the department. The TAP document may be amended as 
necessary, based on comment from the advisory committee, EPA, or other stakeholders. 

I. Background Information 

The Klamath Falls Carbon Monoxide Nonattainment Area is defined as the Urban Growth 
Boundary ({JOB), an area encompassing both the City of Klamath Falls and parts of Klamath 
County. In order to adequately account for air pollution impacts on the UGB from the 
surrounding area, the Klamath Falls Carbon Monoxide Maintenance Plan will consider emissions 

.. 
1
• · · ' from all sources within the Klamath Falls UGB as well as major point sources within a 25 mile 

radius. 

A. Attainment Year and Concentrations 

One carbon monoxide monitor has been in place at the same location in the Klamath Falls UGB 
(Hope St. site) since 1988. The last violation of the maximum 8-hour average CO standard 
occurred in 1989 with measured high and second high values above the 9 ppm NAAQS (10.9 
ppm on 01/19/89 and 10.3 ppm on 12/23/89). Only one exceedance has occurred since 1989 
(January 5, 199i with a high maximum 8-hr avg. value of9.8 ppm). Klamath Falls has not had 
an exceedance of the 35 ppm I-hour avg. NAAQS. Klamath Falls first achieved compliance 
with CO standards in 1990 with a recorded second high below the NAAQS (8.9 ppm). The CO 
standard was attained in 1991 when the second high value of 8.8 ppm resulted in two consecutive 
years (1990 and 1991) of second highs below the NAAQS. Since 1991, maximum CO values 
have been significantly below the NAAQS. 
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Calendar year 1996 has been selected as the attainment year for maintenance plan purposes. 1bis 
is discussed in more detail in Section V of this document. Using 1996 provides the opportunity 
to use up-to~date activity and emissions data The CO season will be defined as the three month 
period of December 1995, January and February 1996. Emissions will be expressed as average 
pounds per day for a typical three month CO season. A maintenance year seasonal emission 
inventory will be projected out at least ten years beyond anticipated EPA approval. 

Inventoried source categories will include stationary point sources, stationary area sources, non
road mobile and on-road mobile sources. On-road mobile emissions will be based on modeled 
VMT for 1996 and the future forecast year, adjusted for wintertime travel. Residential wood 
combustion emissions will be based on 1998 activity data; adjusted to reflect home heat demand 
for the 1995/96 winter and projected to the future forecast year. Similar adjustments for other 
source categories will be made to estimate emissions. For major stationary point sources the 
inventory will include permitted sources with annual CO emissions greater than 100 tons per 
year located inside or within a 25-mile radius of the .nonattainment area For existing major point 
sources, attainment and future year emissions will be based on projected actual emission levels 
(not Plant Site Emission Limits). 

B. Control Strategies 

Based on monitoring data from 1988-1989, the Klamath Falls UGB was designated as a 
moderate nonattainment area for CO by operation of!aw under the 1990 Clean Air Act 
amendments. The attainment date was December 31, 1995. The 1990 amendments required 
implementation of an oxygenated fuel program in areas like Klamath Falls with CO design 
values equal to or greater than 9.5 ppm. Because the Klamath Falls design value. was less than 
12. 7 ppm, no formal attainment plan or attainment demonstration was required. Only 
implementation of the required control measures was necessary. An oxygenated fuel program 
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was developed for the Klamath Falls area and introduced in 1992. The Klamath Falls UGB also 
relies on the·Federal Motor Vehicle Emissions Control Program as a CO control strategy. 

II. Potential Risk for Renewed Nonattainment 

Table 1 shows the seven highest and second high measured values for CO since 1990. 

Table 1 
Klamath Falls Carbon Monoxide Concentrations 

Yearly Values (High and 2"" High) Since 1990 

v co11c~.ntr1lfio11.C -
; ;. Highest¥ earfy'"" 

•-Date · · - '·<·-, ;- ---Concentration ·· 
.. _ .. ··· .•• _, _,- , ' ''' _..j:. • ,, in& :Highest' ... 

9.0 ppm November 17, 1990 8.9 ppm November29, 1990 
9.8 ppm January 5, 1991 8.8 ppm December 23, 1991 
6.4 ppm December 18, 1992 5.9 ppm November 14, 1992 
6.1 ppm December 20, 1993 5.9 ppm November 19, 1993 
5.9 ppm January 14, 1994 5.1 ppm February 5, 1994 
4.2 ppm February 10, 1995 4.1 ppm November 14, 1995 
4.9 ppm November 11, 1996 4.8 ppm January 2, 1996 
5.3 ·ppm December 29, 1997 5.1 ppm January 11, 1997 

Figure 2 shows that the trend in CO concentration since 1988 is clearly downward. Even with a 
slight upturn in recent years, CO concentrations remain significantly below the NAAQS. 
Meteorological trends and associated impacts will be addressed in the maintenance plan. 

Figure2 
Klamath Falls Carbon Monoxide Trend 

Yearly Second Highest Concentrations (Max. 8-hr avg.) 
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Strategy Impacts 

A significant drop in peak CO concentrations occurred in the same year as implementation of the 
oxygenated fuel program in 1992. While oxygenated fuel contributed to decreased CO 
concentrations, other factors influenced the downward trend including, motor vehicle fleet tum 
over, a down turn in local traffic volumes, and a lessening of severe air stagnation conditions 
prevalent in the mid 1980's through early 1990's. Although traffic volumes have recovered in 
recent years, CO concentrations have remained low. 

Growth projections from local comprehensive plans will be reconciled with population and travel 
forecasts froin the Oregon Department of Transportation. Historic population growth has been 
approximately 1 percent per year. Future population growth is expected to be modest as well. 
Growth in average daily traffic volumes near the Hope St. site have been growing at 
approximately 1 percent per year since 1991. 
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In spite of growing traffic volumes near the Hope St. monitor, CO values continued to decline 
from 1990-1995. Concentrations have shown a: small upturn in 1996 and 1997. 

Klamath Falls CO & ADT Trend 1988-1997 

35,aaa 12.a 

~ 3a,aaa 1a.a .. 
e 

25,aao " a.a 0 0 u > 20,000 .. 
""' 6.a ... 
Q 15,aoa oO 
-< " 1a,ooo 

4.a .. 
~ 

5,000 2.a 

a.a 

1988 1990 1992 1994 1996 

Technical Analvsis Protocol, Page 4 

. ~-·' 
\. '"'.-, 

~· 



; __ : 

..... ,, ... 

Growth factors for population and motor vehicle travel will be developed in cooperation with the 
Oregon Department of Transportation and a local advisory committee. Given future emission 
reductions from vehicle fleet turnover, it is expected that the Klamath Falls area will remain in 
attainment for CO. Future year mobile emissions with and without oxygenated fuel will be 
evaluated as part of the maintenance plan analysis. CO emission projections for motor vehicles 
will be based on EP A's current emission factor model (Mobile 5a_ H). The maintenance plan 
will evaluate the possibility of discontinuing the oxygenated fuel program. A simple projection 
of current CO concentrations based on recent population and traffic growth, and changes in on
road mobile emissions indicates that future CO levels will still be substantially below the 
NAAQS in 2015, even without oxygenated fuel. This suggests that amaintenance plan could. 
eliminate oxygenated fuels as a strategy while still providing a sizable safety margin. 
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Saturation Survey 

A CO saturation study was conducted in 1995-96 by DEQ to evaluate the appropriateness of the 
Hope Street CO monitoring site. All CO levels measured during the study were well below the 
NAAQS. Nine sampling locations were selected based on traffic volumes. The survey also 
included duplicate sampling at the current reference monitor site as well as one neighbothood 
scale site at Peterson School. Sampling took place on nine days from December 19, 1995 to 
January 25, 1996. Sampling days were selected based on forecasts for calm meteorological 
conditions. On each sampling day, three sequential 4-hr bag samples were taken beginning at 
13 00 hours, _1700 hours, and 2100 hours. 

Although stagnation conditions during the study period were not severe, samples were collected 
concurrently with the measured 2"" high CO value at the Rogue Valley Mall site in Medford, 
Oregon(December 19, 1995) and the measured 2"" high at the Medford Brophy site (January 12, 
1996). This indicates that the survey did capture periods of poor ventilation across southern 
Oregon. The survey also captured the 2"" high CO value at the Klamath Falls reference monitor 
for 1996 (January 1, 1996). 



Of the nine survey locations only two produced 4-hr CO concentrations equal to or greater than 
those measured at the Hope St. reference site. These were survey sites #5/#6 @ S. ()'il & 
Washburn, and site #4@ S.6th & E. Bypass. To better compare the survey sites in terms relevant 
to the CO NAAQS, estimated 8-hour average CO concentrations were derived from the 4-hr 
average bag samples. Historic monitoring data from 1990 through 1997 were evaluated to 
determine the time frame typically associated with CO exceedences. This review showed that 
with one exception, all high and 2•d high maximum 8-hr average CO values between 1990 and 
1997 occurred between about 5 :00 p.m. and midnight. Therefore, an estimated 8-hour average 
constructed from the 1700 and 2100 hour bag samples would best replicate expected max. 8-hr 
average CO values at the reference monitor. A comparison of this data shows that the current 
reference monitor site at 6th & Hope St. regularly produced higher 8-hr average CO values than · 
survey site 516@ S.6th & Washburn. 
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The data also shows that estimated 8-hr average CO values at.survey site #4 (S.6th St. & Eastside 
Bypass) are comparable to the reference site at 6th & Hope. Survey site #4 is approximately Y. 
mile west of the reference site and generally represents the same geographic area within the 
UGB. 
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~:\ .; Analysis of survey data on January 2, 1996 (the measured 2•d high 8-hr max CO concentration at 
the Hope St. reference monitor) shows that the Hope St. site produced estimated 8-hr CO values 
higher than either survey sites #516 or site #4. 

(·:: . . , 

·~··' . 

Klamath Falls CO Saturation Survey 

Site Comparison on January 2, 1996 Estimated 8-hr avg. 
1700 &2100 hr samples 

4.00 •6th & Hope 
3.50 1700&2100 

0 3.00 a"9 
(.J 

2.50 .. 
> .Site 5 S 6th & 
" 2.00 .. Washburn 

"' 1.50 1700&2100 ' .. - 1.00 . .... 
~ 

"1 a Site 4 S 6th & 0.50 

0.00 
Eside ByPass 

January 2, 1996 

Taken together, the saturation survey data confirm that the current reference monitor location at 
6th & Hope St. continues to represent the area of highest CO concentration in the UGB. 

III. Demonstration of Attainment 

A. Monitored Data 

Monitored CO data from 1990 and 1991 will be used to show that the area reached attainment 
well before the· 1995 Clean Air Act deadline. Data through 1997 demonstrates that the area 
continues to be in attainment. 

B. Other Attainment Documentation 

The saturation study referenced above provides further evidence that the area is in attainment. 
An analysis of the saturation stiidy will be submitted as an appendix to the maintenanceplan. 

The attainment demonstration will also include a meteorological analysis comparing the non
attainrnent and attainment periods. 

IV. Summary of Approved SIP Revision 

A. Summary of Air Quality Attainment Measures/Dates of Approval 

A formal carbon monoxide attainment plan was not developed for the Klamath Falls UGB prior 
to reauthorization of the Clean Air Act in 1990. On November 15, 1990 EPA designated the 
Klamath Falls UGB as a moderate nonattainment area for carbon monoxide by operation of law 
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based on 1988-89 CO levels. The Clean Air Act Amendments required the implementation of an ~/;v 
oxygenated fuel program in areas such as Klamath Falls with CO design values equal to or 
greater than 9 .5 ppm. The department adopted an oxy-fuel program for Klamath Falls on 
October 16, 1992. This strategy was submitted to EPA as an amendment to the State of Oregon 
Clean Air Act Implementation Plan (SIP) in order to meet the 1990 CAAA requirements. 

B. Description of Permanent and Enforceable Emission Reductions 

The Klaniath Falls UGB attained the CO NAAQS in 1991 due to a number of factors; most 
importantly fleet turn over, and perhaps to some extent decreased traffic volume in. the area. CO 
levels have continued to decline due to the introduction of oxygenated fuel in 1992 and the 
increasing nuniber of cleaner motor vehicles. In recent years CO concentrations have remained 
low in spite of increased traffic volumes, showing that attainment is due to permanent and 
enforceable measures. These measures will carry over to the maintenance plan, although the 
possibility of eliminating oxygenated fuel will be evaluated. 

C. Clean Air Act Sections 110 and Part D Requirements 

• The key portions of Section 110 and Part D that apply to the Klamath Falls nonattainment area are 
sections 107(d)- Nonattainrnent Area Designations, 175(A)-Maintenance Plan Requirements, 176( 
c)(4)-Transportation Conformity, 187(a)-Plan Submissions and Requirements for Moderate Areas, 
and 221 l(m)-Oxygenated Fuels Program. Other important requirements include: 

• 1977 CAA Amendments -- New Source Review and Plant Site Emission Limit rules were submitted 
to EPA on 9/9/81 and approved on 8113/82. 

• 1990 CAA Amendments -- Oxygenated fuel program rules were adopted on October 16, 1992, 
submitted to EPA on 11-16-92 and approved on 3-17-94; conformity rules were adopted in 1995 and 
approved by EPA on 5/16196. 

V. Air Quality Maintenance Plan 

A. Attainment Year Emissions Inventory 

An attainment emission inventory will be developed for calendar year 1996. For maintenance 
plan purposes, this inventory will not include oxygenated fuel and is discussed further in Section 
B. The CO season EI will be developed to reflect the winter of 1995/96. An emission Inventory 
Preparation Plan (IPP) will be prepared and submitted for EPA review in the winter of 1998/99. 

B. Maintenance Demonstration 

EPA's September 4, 1992 guidance on CO maintenance demonstrations (Calcagni memo) states 
that the State should be able to rely on the attainment inventory comparison approach in area.S 
where no modeled attainment demonstration was required. Klamath Falls is an area where no 
attainment demonstration was required, therefore an emission comparison approach is 

T,.rhnirol Anlllv.is Protocol. Page 8 



(fr,·· I ' ... ,··;,;:--:" .. appropriate. For the Klamath Falls CO maintenance plan we propose that future year airshed 
emissions be compared to 1996 levels (without oxy-fuels). Maintenance will be demonstrated by 
showing that projected emissions will not increase over the attainment inventory level. It is also 
anticipated that additional control measures will not be required to keep the area in attainment 
throughout the maintenance period. 

One concern with using 1996 emission levels is that they do not represent airshed capacity for 
Klamat:J:i Falls. Klamath Falls CO levels in 1996 were approximately half the NAAQS ( 4.8 ppm 
z•d high). Significant emissions growth could occur from 1996 levels without ever jeopardizing 
air quality standards". Locking in airshed emissions at 1996 levels could unfairly restrict 
emissions growth in the area. Based on recent co=unication with EPA Region X, we intend to 
establish a 1996 attainment emissions level that does not include the effect of oxygenated-fuels. 
Establishing this higher emission limit as that attainment level would at least in part, provide a 
reasonable margin for growth in the area at levels significantly below the NAAQS. Even so, 
given the low levels of CO in Klamath Falls we believe that this emission level would still 
represent ambient CO concentrations significantly below the NAAQS. 

It is our intent to project emissions out at least ten years beyond EPA approval. Motor vehicle 
emission budgets would be established for the horizon year and any necessary intermediate 
years. 

Although not required, the department is also willing to augment the inventory comparison 
approach by conducting a simple proportional roll-forward analysis of ambient CO 
concentrations at the Hope Street monitoring site. No other analysis will be required. Factors 
supporting the use ofroll-forward include: 

• The second high CO value in 1996 ("design value'') is significantly below the NAAQS, 
making a simplified modeling approach reasonable. There is little concern that future CO 
values will be close enough to the NAAQS to warrant the sensitivity of a more sophisticated 
model. 

• The emission source mix and characteristics in Klamath Falls are relatively simple and 
straight forward, with no single major point source significantly contributing to NMQS 
exceedances. Major point sources and other area sources will be assumed as background 
contributors to CO in the roll forward analysis. 

• The total airshed inventory is not totally dominated by motor vehicle emissions. Ambient 
CO levels at the Hope Street site are significantly influenced by local motor vehicle 
emissions, as are most CO monitoring sites. A preliminary analysis suggests that ambient 
CO levels have followed decreases in motor vehicle emissions over time.. It is this 
relationship we believe that supports the use of a proportional approach. More sophisticated 
intersection analysis techniques are not necessary and would have no precedent in other 
Oregon CO areas. 



The Department of Transportation is currently developing an improved travel demand ~i 
forecasting model for the Klamath Falls area. Current household survey information and other 
data are being gathered to improve trip generation estimates and refine future forecasts of motor 
vehicle travel in the UGB. It is expected that this model will provide VMT data for emission 
inventory estimates by January, 1999. The new model will provide VMT data more 
representative oflocal conditions and will be used in the assessment of the oxy-fuel program. 
The model will also be used to establish a motor vehicle emissions budget that will govern future 
transportation conformity determinations. 

A local advisory committee will provide recommendations on retaining or eliminating 
oxygenated fuel. The committee will be comprised oflocal representatives from private and 
public sectors, including major industry, business, city, county, environmental, transportation, 
forestry; and health interests. Members are selected by invitation from the department, in 
consultation with local stakeholders. The committee functions in an advisory capacity to the 
department and the Environmental Quality Commission. 

Progress Tracking 

The Clean Air Act requires the state to submit a revision to the maintenance plan 8 years after the 
redesignation request is approved by EPA to provide for maintenance of the NAAQS for an 
additional 10 years following the first 10 year maintenance period. The next maintenance plan 
update will likely be in 2009, assuming EPA approval of this plan in 2001 (EPA has a maximum 
18 months to act on the plan after its submittal in 1999). The maintenance plan revision in 2009 
will include a full emissions inventory update and project emissions and continued attainment 
out an additional ten years (minimum) beyond EPA approval of the revised plan. 

For the interim period between EPA approval of this plan and the 2009 plan revision, the DEQ 
will rely on ambient monitoring data to track progress of the maintenance plan. It is likely that 
Klamath Falls will experience minimal growth over the next ten years, in the range of one 
percent per year. If low growth rates are confirmed during the plan development process, the 
department believes that a mid-t= emission inventory update is unnecessary, as long as 
monitoring data shows no significant upward trend in concentrations. If CO concentrations 
significantly increase over current levels then an evaluation of growth and other planning 
assumptions would be necessary. 

The trigger for such an evaluation will be based on measured CO concentrations. If a second 
high CO concentration in any year is measured above 7.2 ppm (80% ofNAAQS), the department 
will prepare an analysis of growth factors to evaluate if any significant planning assumptions 
have changed. The analysis would include a review of emission factors, growth factors, rule 
effectiveness and penetration factors and other significant assumptions used to prepare the 
maintenance plan. DEQ would compare the updated emission factor summary to the attainment 
inventory and maintenance emission forecast, and evaluate any changes that have occurred. If 
there have been significant changes, DEQ would, in consultation with EPA Region 10, det=ine 
if a more extensive periodic emission inventory is necessary, or if other action is warranted. 
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' i ( '":''° c. Monitoring Network and Commitments 

The 1995-96 saturation study confirmed that the existing monitor is correctly located in the 
vicinity of highest CO values for the Klamath Falls UGB. Saturation surveys are typically 
conducted about every five to ten years. Based on CO monitoring data, relevant traffic data and 
other considerations such as resource priorities for PM2.5 implementation, DEQ air quality staff 
in consultation with EPA may reach agreement that the next periodic survey is unnecessary, or 
should be delayed. 

D. Verification of Continued Attainment 

DEQ will continue to operate the CO monitor at the Hope Street site, and will analyze on an 
annual basis the CO air quality monitoring data to verify continued attainment of CO standards. 
This data, along with data from previous years will provide the necessary information for 
determining whether the area continues to attain the NAAQS. An emissions tracking approach 
will also .be identified and discussed in the final redesignation document. 

E. Contingency Measures 

Contingency measures and triggering events will be discussed with the local advisory committee 
( ... · and addressed in the maintenance plan document. 

l ' 

·, ·.·· 

Vl. Other Resource Considerations 

Completing the emission inventory work for the maintenance plan will require significant 
resources from our Technical Services Section. It is our understanding that combining the 
attainment year selection with the 1996 Periodic Emission Inventory (PEI) will satisfy EPA's 
emission inventory needs, and that completion of the 1990 CO base year and 1993 CO PEiwill 
not be required. 

VII. Schedule for Completion 

• Technical Analysis Protoco 1 to EPA 
• Technical Work Completed (clrcift EI) 
• Piao development aod EQC adoption 
• EPA Submittal 
• EPA Approval (EPA allowed up to 18 months) 

VIlI. EPA Review 

December 199 8 
May 1999 
December 1999 
December 1999 
June 2001 

The department anticipates that the oxygenated fuel program will not be needed to maintain 
compliance with CO standards. Local fuel distributors must be informed of any change in 
requirements by mid summer in order to make appropriate adjustments for the winter season 
(starting November). If the oxy-fuel program is found to be no longer necessary, the department 



would like to work with EPA on an approval schedule that would allow fuel suppliers adequate ~::/ 
time to adjust before the winter season begins. Assuming EQC adoption no later than December 
1999, we would like to establish a goal for EPA approval of no later than the summer of 2000. It 
is understood that this goal must be flexible given Una.nticipated changes in DEQ or EPA 
workload and priorities. 

Department of Environmental Quality 

Region 10 Environmental Protection Agency 

Bonnie Thie, Manager, State and Tribal Air Programs Unit Date 

\ -.: -.. -~ 
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May 9, 2000 

Keith Rose MS OAQ-107 
US EPA Region 10 
1200 SW 6m 
Seattle, WA 98101 

Dear Mr. Rose; 

Ofegon 
DEPARTMENT OF 

ENVIRONMENTAL 

QUALITY 

Attached are two copies of the "Klamath Falls CO Survey Report, Winter 1995-96" 
summarizing the results of that EPA funded special study. The purpose of the study was 
to reassess CO levels in Klamath Falls. The current site ranks among the maximum 
impact sites indicated by the study, however weather conditions during the winter of 

(: ... 1995-96 were not conducive to pollutant buildup. CO levels have been substantially 
(:. : · reduced in the last 10 years due in part to the aggressive wood stove program and to 
:::·· ,.. improved pollution _control for motor vehicles. 

:'· .. 

.. : ,, 

If you have any problems or questions regarding this study, you can teach me at (503) 
229-6458 or Monica Russell at (503)-229-5713. · 

Sincerely, 

Gerry Preston 
Manager Air Quality Technical Services 

Cc: AQ~1 Laboratory 
Western Region 

L TRI AQ77 l 73.doc a • 811 SW Sixth Avenue 
Portland. OR 97'..IJ4.1390 
(503) 229-5696 
-.-.. ,,..,..,,.., ,.....,.. ~nt'\''P 



·-, .. 
·-

Klamath Falls CO Survey Report 
Winter 1995-96 

Oregon Department of Environmental Quality 
Prepared by: Bill Becker, Monica Russell 



. . 

Introduction 

Prior to this CO survey of 1995-96, no surveys have been conducted in the Klamath Falls area 
since the initial survey there of 1986-87. The purpose of this study included verification that the 
current site is appropriately located, as well as examination of the spatial distribution of CO in 
the Klamath Falls area. 

Topography and meteorology, in combination with the use of wood stoves, have had a major 
impact on the air quality in the Klamath Falls area. Klamath Falls has been classified as a non
attainment area for both PM10 and carbon monoxide (CO). Unlike some other cities so classified 
(CO non-attainment), one of the contributors to pollutant levels in Klamath Falls has been home 
space heating (i.e. wood stoves), in addition to mobile sources. 

Klamath Falls has had an aggressive wood stove program that included burning advisory calls, 
wood stove change-outs, and a public education component. Thanks to the cooperation and 
participation by Klamath Falls residents, the program has had a significant effect on CO levels, 
as well as the PM10 levels upon which it was focused. PMw levels have dropped substantially, 
and there have been no exceedances of the PMio standard since 1992. 

Carbon monoxide (CO) monitoring in Klamath Falls began in 1988. From 1988 to 1991 there 
were a total of 10 exceedances of the NAAQS putting the area into non-attainment status. Since 
1992 there have been no exceedances of the CO standard and maximum CO levels have dropped 
to almost half of what they were 10 years ago. 

In addition to the positive effects of the wood stove program on CO levels, traffic and business 
operations have changed the CO impacts which are related to mobile sources. More businesses 
along S. 6'" Street, Washbum,.and Shasta have increased traffic there. The improvements to the 
Eastside Bypass have virtually eliminated traffic along the older Alameda Street, which roughly 
parallels the Eastside Bypass route. The completion of Washburn Street as a North-South 
thoroughfare crossing the entire city from the Southside Bypass to the Eastside Bypass has made 
the intersection of Shasta and Washburn a major queuing point as well. The earthquake which 
occurred in the Klamath Falls area several years ago has also changed traffic patterns by forcing 
the closure of several government and private office buildings in the downtown area resulting in 
much less traffic in that part of town. Finally, residential expansion in all directions, particularly 
to the east of the city along S. 6111 Street, has increased vehicle traffic along all major routes in 
Klamath Falls. 

Procedure 

In addition to the current CO monitoring site on Hope Street, eight sites were selected for study 
based on input from the DEQ Air Quality Planning section reco=endations, traffic counts, and 
local interviews. Appendix A contains a map and list of the sites. AirMetrics Minivol survey 
samplers were set up using standard DEQ CO siting criteria. The Minivols are programmable 
battery powered sequential bag samplers. The sampler unit consists of two bag holders and a 
central pump housing. Two Minivols were sited at Hope Street for quality assurance purposes. 
In addition a reference method CO monitor was operated and used for bag analysis. 

v .. 
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A review of historical hourly data showed that the highest CO values in Klamath Falls occurred 
most often between 1300 and 0100 hours. Based on this information three sets of four-hour bags 
were sampled. The first four-hour bag was collected between 1300 and 1700, the second 
between 1700 and 2100 and the third between 2100 and 0100. 

A sampling forecast was developed to sample on days predicted to have poor ventilation in order 
to ma'<imize the opportunity to collect highest pollutant samples. The decision to sample was 
made after reviewing weather data, and samplers were started by noon. Sampling began 
December 15, 1995 and continued through February 15, 1996. Samples were analyzed 
immediately after collection,. and the highest bags reanalyzed for quality control purposes, as 
long as there was enough sample remaining in the bag for analysis. 

Results and Discussion 

Eighty seven percent of the total possible samples were collected. Equipment failure was the 
primary cause of missed samples and fortunately, much of the early malfunctions were corrected 
early in the process. The entire data set is displayed in Appendix B. 

There was excellent agreement between the two survey samplers collocated for quality assurance 
purposes at the Hope Street site. A linear regression performed between the two data sets yielded 
an r=0.95. The relationship indicated by a linear regressions performed on the bag samplers and 
the reference method was also good yielding an r=0.88 between the reference method and each 
of the survey samplers. In general (approximately 75% of the time) the survey sampler values 
were somewhat higher than those of the reference method sampler. 

The precision results, re-analyzing the highest bag from each group, were also good as shown in 
the table below: · 

11-Jan 2.95 2.9 
0.5 0.5 

Date Bag Value QC check 3.5 3.5 
12-Jan 0.25 0.3 

19-Dec 2.1 2.2 5 5 

3.85 3.75 5.55 5.55 

3.3 3.3 13-Jan 0.5 0.5 

20-Dec 3.25 3.2 6.55 6.55 

3.25 3.2 6.3 6.3 

2.5 2.5 22-Jan 0.4 0.45 

2.25 2.15 3.55 3.55 

2-Jan 0.7 0.65 4.8 4.8 

5.05 5 25-Jan 2.55 2.5 

5 5 3.2 3.15 

4 4 0.45 0.45 

10-Jan 1..65 1.6 

0.1 0.15 

1.85 1.85 
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At the Hope Street site, the survey samplers and the permanent reference method monitor 
were all collocated. The additional reference method monitor that was used for analyzing the 
bags. That monitor was run continuously otherwise, and was located approximately 100 
meters from the other samplers. The CO levels indicated by the data from that sampler were 
lower than the other reference method and the survey samplers approximately 70% of the 
time; indicating a drop in CO levels as the distance from the roadside increased. 

The levels of CO observed in this study were moderate. Four of the nine days sampled 
showed values greater than 4.0 ppm. The maximum 4 hour bag was 6.6 ppm and was 
measured at site# 8 (6'' & Main). At this site, there were no other values greater than 4.0 
ppm. This maximum occurred on January 13, and was the day of highest 8-hour average 
maximums for eight out of the eleven sites. Sites were evaluated with regard to the numbers 
of times the maximum CO value occurred there. Site #8 did not rank among the highest 
performing sites for either maximum four or eight hour averages.· Site #5 (6'' & Washburn) 
showed the highest number of daily 4 hour maximums (8 out of27). Site #4 (6'' and Eastside 
Bypass) showed 6 out of27, and site# 6 (Washburn & 6") showed 5out of27. 

The maximum 8 hour average was 5.2 ppm and occurred at site #9 (5" & Klamath) during the 
1700-0100 time interval. Site #9 did not rank among the highest performing sites of the study 
either. There was no single site that consistently showed maximum 8-hour averages for either 
averaging period. Site# 6 had the most daily high 8-hour averages (three of them) for the 8-
hour average ending at 2100. Sites #5 and #2 had two each and sites #1, #4, and# 9 had one 
each. Site #4 had the.most daily high 8-hour averages (three) for the 8-hour average ending at 
0100. Sites #1 and #6 had two each and sites #2, #5, and #9 had one each. 

The Peterson School site (#3) was a background site located 200 feet from the nearest road in 
the middle of the school playground. The final sample value from Peterson School was 
higher than either value from the Hope Street samplers. Traffic in the school neighborhood is 
insignificant after the school closes, so this sample most likely represents impacts from home 
space heating rather than traffic. 

The weather during the study period was relatively mild compared to conditions seen in the 
past Stagnant periods were short term, the 1 O" through the 13'' being the period of longest 
duration. Only the 13th had very cold temperatures and low wind speeds conducive te
pollution buildup; and in fact was the day of highest recorded CO levels for the study. 
However, the weather warmed.and the wind speeds picked up on the 14'" and sampling was 
discontinued until the 22nd. . 

Conclusions 

The downtown sites and Peterson School showed the lowest values of the study. Highest 
levels were seen where traffic has become heavier away from the downtown and out of the 
neighborhoods. Traffic patterns have changed considerably in the past 10 years as discussed 

,. · · above. The Bypasses have eliminated a great deal of neighborhood traffic and the longest and 
r .. . . slowest moving traffic and queuing for access occurs on. South 6th Street and Washburn. 
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Although the Hope Street site showed CO levels as high as other sites of the study, like all the 
other sites where daily high CO values were recorded, it did not show highest values the 
majority of the time. Ideally it would be prudent to run an additional reference method 
monitor at or near site #6 or #5 at Washburn and South 6th, or site #4 at South 6th and the 
Eastside Bypass for a winter season to further investigate the results of this study. Laboratory 
staff indicate, however, that permanent siting at several of these locations would be difficult, 
if not impossible to accomplish: therefore a follow up bag study might be more feasible. 

This study indicates that CO levels have fallen considerably since sampling initially began in 
Klamath Falls. It is reasonable to assume that levels have dropped based on the successful 
wood stove program and .on emission control improvements in motor vehicles: however, the 
relatively mild weather conditions, certainly do not give worst case scenario results. 
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Appendix A 
KLAl"\'IATH FALLS CO SURVEY . 

\VINTER 1995-96 
SITE LIST 

REFERENCE METHOD CO SAMPLERS 

KFH Routine Monitor Site S. 6th/Hope St 

KFT Swvey Monitor Site in Backyard near Hope St. Trailer 

SURVEY CO SAMPLERS 

I. S. 6th St/Hope St ·Primary (West towards car lot) 

2. S. 6th St/Hope St. - Duplicate (East towards Casey's Restaurant) 

3. Peterson School - attached to fence in middle of schoolyard 

4. S. 6th St/Eastside Bypass - in Town Pump parking lot 

5. S. 6th StJWashburn - on "No Parking" sign in front of Olympic Inn 

6. Washburn/S. 6th St - on "No Parking" sign by Norco Welding 

7. Shasta/Washburn - on power pole by Hot & Now clrive-thru lanes 

8. 6th/Main - on "Left lane must turn left" sign by Klamath 
First Federal Bank 

9. 5th/Klamath - on street light pole by VFW Hall 

18-00-010 

95-18-010 

95-18-001 

95-18-002 

95-18-003 

95-18-004 

95-18-005 

95-18-006 

95-18-007 

95-18-008 

95-18-009 
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Sile No.-> 
Date/hours 1 2 

Dec 19 1400 
1700 
2100 

Dec 20 1400 
1700 
2100 

Jan 2 1400 
1700 
2100 

Jan 10 1400 
1700 
2100 

Jan 11 1400 
1700 
2100 

Jan 12 1400 
1700 
2100 

Jan 13 1400 
1700 
2100 

Jan 22 1400 
1700 
2100 

Jan 25 1400 
1700 
2100 

Maximum 
Minimum 
Average 

... 
~....:.·" .~,.·· 

... _,:;>::_~.~' 

0.8 
2.1 
0.8 
2.2 
3.3 
1.3 

1.7 
1.6 

1.0 
2.0 
3.0 
2.6 
1.8 
4.0 
3.5 
1.1 

3.4 
0.8 
0.9 
0.4 
1.6 
2.6 
0.6 

4.0 
0.4 
1.9 

0.7 

2.1 
3.3 
1.1 

2.1 
1.8 
1.7 

1.8 
3.0 
2.4 
1.8 
3.9 

0.9 
4.6 
3.4 
0.8 
0.8 
0.4 
1.2 
1.8 
0.6 

4.6 
0.4 
1.9 

3 

1.1 
1.7 
0.8 
0.7 
3.4 
0.9 
0.2 
0.1 
0.3 
0.5 
1.1 
1.5 
0.3 
1.7 

3.2 
3.5 
0.5 
0.5 
0.5 
0.7 
0.8 
0.5 

3.5 
0.1 
1.1 

4 

1.5 

2.5 
1.6 
1.8 

2.9 
1.5 

1.5 
1.3 
1.7 
3.5 

2.8 
3.4 
5.0 
2.4 
4.8 
4.5 
2.3 
2.1 
0.8 
1.9 
2.4 
0.8 

5.0 
0.8 
2.4 

5 

1.5 
1.2 
0.9 
0.9 
1.9 
1.6 

2.7 
1.9 
1.2 
0.3 
1.5 
1.2 
2.6 
5.6 
1.6 
2.2 
3.4 
2.6 
3.1 
3.6 
2.5 

3.2 
2.1 
1.0 

5.6 
0.3 
2.1 

6 

3.9 
2.2 

1.1 
1.5 

3.9 
5.1 
2.1 
1.3 
0.6 
0.3 
0.7 
0.7 
1.3 
2.2 
1.5 
1.6 
1.9 
2.9 
3.6 
4.6 
2.4 
0.9 
1.1 
1.5 
1.2 

5.1 
0.3 
2.0 

Klamath Falls CO Survey 

7 

3.3 
2.4 
0.9 
1.2 
2.3 
0.6 
1.7 
5.0 
1.3 
1.0 
1.1 

0.9 
1.2 

2.2 
1.6 
1.3 
2.5 
2.6 
2.4 
2.5 
2.2 
0.5 
2.1 
2.0 
0.9 

5.0 
0.5 
1.6 

6 

1.6 
1.6 
0.6 

1.4 

1.6 
4.0 
1.7 
1.4 
0.6 
0.1 

0.6 
0.9 
1.4 
1.4 
1.3 
0.5 
6.6 
3.5 
1.3 
1.5 
0.5 
1.5 
.1.6 
0.5 

6.6 
0.1 
1.6 

'';.'age 1 
-.:_,;:_ ... :.:_b' 

9 Hope Slreel 1 Hope Street II 

1.6 
1.5 
0.7 
1.4 
1.7 

2.7 
4.0 
1.5 
1.2 
0.6 
0.3 
0.6 
0.6 
1.0 
2.1 
1.3 
1.9 
1.1 
6.3 
4.1 
1.7 
1.2 
0.5 
1.2 
1.0 
1.2 

6.3 
0.3 
1.6 

1.1 
2.0 
0.4 
2.0 
2.9 
0.5 
2.6 
5.9 
0.6 
1.6 
1.6 
0.6 
1.7 
2.7 
2.4 
2.0 
4.6 
3.3 
1.2 
5.1 
3.2 
0.7 
0.7 
0.4 
1.5 
1.5 
0.5 

5.9 
0.4 
2.0 

'o.6 
1.0 
0.5 
0.6 
1.6 
0.5 
0.7 
5.3 
0.9 
0.9 
0.9 
0.6 
1.0 
2.1 
2.7 
0.7 
2.9 
3.5 
0.3 
4.3 
3.2 

. 0.3 
0.6 
0.4 
0.1 
0.2 
0.0 

5.3 
0.0 
1.3 

Maximum Minimum Average 

3.9 0.6 1.6 
2.4 1.0 1.8 
0.9 0.4 0.7 
2.5 
3.3 
1.6 

0.6 
1.4 
0.5 

3.9 0.7 
5.9 . 2.9 
2.7 0.6 
1.9 0.2 
1.7 0.1 
1.3 0.1 
2.0 0.5 
3.5 0.6 
2.6 0.9 
5.6 0.3 
4.6 1.3 
5.0 1.3 
3.4 0.3 
6.6 2.8 
4.5 2.4 
4.8 0.3 
2.5 0.5 
0.9 0.4 
3.2 0.1 
2.6 0.2 
1.2 0.0 

6.6 2.9 
0.9 0.0 
3.1 0.8 

1.5 
2.1 
1.0 
2.0 
4.4 
1.5 
1.3 
1.0 
0.5 
1.2 
1.8 
1.9 
2.0 
2.5 
2.6 
1.5 
4.3 
3.4 
1.7 
1.4 
0.5 
1.4 
1.6 
0.7 

4.4 
0.5 
1.8 

' 
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8 Hour Averages 
Site No.---> 

Date/hours 1 2 3 4 5 6 

Dec 19 1700 1.5 0.7 1.5 1.3 3.0 
2100 1.4 1.0 2.2 

Dec 20 1700 2.7 2.7 1.4 2.0 1.4 1.3 
2100 2.3 2.2 1.3 1.7 1.8 1.5 

Jan 2 1700 2.1 2.9 4.5 
2100 1.7 2.1 2.2 2.2 2.7 3.6 

Jan 10 1700 1.6 1.7 0.1 1.5 1.5 0.9 
2100 1.0 1.7 0.2 1.4 0.7 0.5 

Jan 11 1700 2.5 2.4 0.8 2.6 1.3 0.7 
2100 2.8 2.7 1.3 3.5 2.0 1.0 

Jan 12 1700 2.9 2.8 1.0 3.1 3.6 1.9 
2100 3.8 3.9 1.7 4.2 1.9 1.5 

Jan 13 1700 1.1 2.7 3.2 3.6 3.1 2.4 
2100 3.4 4.0 3.3 4.6 2.9 3.3 

Jan 22 1700 0.8 0.8 0.5 2.2 3.0 3.6 
2100 0.6 0.6 0.5 1.4 2.5 1.6 

Jan 25 1700 2.1 1.5 0.7 2.1 2.7 1.3 
2100 1.6 1.2 0.6 1.6 1.5 1.3 

Maximum 3.8 4.0 3.3 4.6 3.6 4.5 
Minimum 0.6 0.6 0.1 1.4 0.7 0.5 
Average 2.0 2.1 1.3 2.5 2.0 2.0 

,: . 
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7 8 9 Hope Street Hope Street II 

2.8 1.7 1.5 1.5 0.8 
1.6 1.3 1.1 1.2 0.8 
1.7 1.4 1.5 2.4 1.3 
1.4 1.4 1.7 1.7 1.1 
3.3 2.9 3.3 4.3 3.0 
3.1 2.8 2.7 3.2 3.1 
1.0 1.1 0.9 1.7 0.9 
1.1 0.4 0.4 1.2 0.8 
1.0 0.6 0.8 2.2 1.5 
1.2 0.8 0.9 2.6 2.4 
1.9 1.4 1.7 3.3 1.8 
1.4 1.3 1.6 4.0 3.2 
2.6 3.5 3.7 3.1 2.3 
2.6 5.0 5.2 4.1 3.7 
2.3 1.4 1.4 0.7 0.4 
1.3 1.0 0.8 0.5 0.5 
2.1 1.6 1.1 1.5 0.1 
1.5 1.1 1.1 1.0 0.1 

3.3 5.0 5.2 4.3 3.7 
1.0 0.4 0.4 0.5 0.1 
1.9· 1.7 1.7 2.2 1.5 

i ,''.. • ·age 2 
'l..~.t .. ;:.: 

'':.'1 
;_::;:; 

Maxtmum Minimum Average 

3.0 0.7 1.6 
2.2 0.8 1.3 
2.7 1.3 1.8 
2.3 1.1 1.6 
4.5 2.1 3.3 
3.6 1.7 2.7 
1.7 0.1 1.2 
1.7 0.2 0.8 
2.6 0.6 1.5 
3.5 0.8 1.9 
3.6 1.0 2.3 
4.2 1.3 2.6 
3.7 1.1 2.8 
5.2 2.6 3.8 
3.6 0.4 1.6 
2.5 0.5 1.0 
2.7 0.1 1.5 
1.6 0.1 1.1 

5.2 3.3 4.1 
0.0 0.0 0.8 
2.0 0.6 1.9 

.. 
.. • 

'·.L .• · ~·-·· ·. 



8 Hour Averages ending at 2100 
Site No.---> 

Date/hours 1 2 3 

19-Dec 
20-Dec 
02-Jan 
10-Jan 
11-Jan 
12-Jan 
13-Jan 
22-Jan 
25-Jan 

Maximum 
Minimum 
Average 

1.5 
2.7 

1.6 
2.5 
2.9 
1.1 
0.8 
2.1 

2.9 
0.8 
1.9 

0.7 
2.7 

1.7 
2.4 
2.8 
2.7 
0.8 
1.5 

2.8 
0.7 
1.9 

8 Hour Averages ending at 2500 
Site No.---> 

Date/hours 1 2 3 

19-Dec 
20-Dec 
02-Jan 
10-Jan 
11-Jan 
12-Jan 
13-Jan 
22-Jan 
25-Jan 

Maximum 
Minimum 
Average 

,·_; ··,., 

':;'.1i~~ :.~: .. ' 
'--·· 

1.4 
2.3 
1.7 
1.0 
2.8 
3.8 
3.4 
0.6 
1.6 

3.8 
0.6 
2.0 

2.2 
2.1 
1.7 
2.7 
3.9 
4.0 
0.6 
1.2 

4.0 
0.6 
2.3 

1.4 
2.1 
0.1 
0.8 
1.0 
3.2 
0.5 
0.7 

3.2 
0.1 
1.2 

1.3 
2.2 
0.2 
1.3 
1.7 
3.3 
0.5 
0.6 

3.3 
0.2 
1.4 

4 

4 

1.5 
2.0 
2.9 
1.5 
2.6 
3.1 
3.6 
2.2 
2.1 

3.6 
1.5 
2.4 

1.7 
2.2 
1.4 
3.5 
4.2 
4.6 
1.4 
1.6 

4.6 
1.4 
2.6 

5 

5 

1.3 
1.4 

1.5 
1.3 
3.6 
3.1 
3.0 
2.7 

3.6 
1.3 
2.2 

1.0 
1.8 
2.7 
0.7 
2.0 
1.9 
2.9 
2.5 
1.5 

2.9 
0.7 
1.9 

6 

6 

3.0 
1.3 
4.5 
0.9 
0.7 
1.9 
2.4 
3.6 
1.3 

4.5 
0.7 
2.2 

2.2 
1.5 
3.6 
0.5 
1.0 
1.5 
3.3 
1.6 
1.3 

3.6 
0.5 
1.8 

Klamath Falls CO Survey 

7 

7 

<,' 

2.8 
1.7 
3.3 
1.0 
1.0 
1.9 
2.6 
2.3 
2.1 

3.3 
1.0 
2.1 

1.6 
1.4 
3.1 
1.1 
1.2 
1.4. 
2.6 
1.3 
1.5 

3.1 
1.1 
1.7 

8 

8 

1.7 
1.4 
2.9 
1.1 
0.6 
1.4 
3.5 
1.4 
1.6 

3.5 
0.6 
1.7 

1.3 
1.4 
2.8 
0.4 
0.8 
1.3 
5.0 
1.0 
1.1 

5.0 
0.4 
1.7 

·: ~age 3 
,_ 

9 

9 

1.5 
1.5 
3.3 
0.9 
0.8 
1.7 
3.7 
1.4 
1.1 

3.7 
0.8 
1.8 

1.1 
1.7 
2.7 
0.4 
0.9 
1.6 
5.2 
0.8 
1.1 

5.2 
0.4 
1.7 

Hope Street Hope Street II 

1.5 
2.4 
4.3 
1.7 
2.2 
3.3 
3.1 
0.7 
1.5 

4.3 
0.7 
2.3 

10.8 
1.3 
3.0 
0.9 
1.5 
1.8 
2.3 
0.4 
0.1 

3.0 
0.1 
1.3 

Hope Slreel Hope Street II 

1.2 
1.7 
3.2 
1.2 
2.6 
4.0 
4.1 
0.5 
1.0 

4.1 
0.5 
2.2 

0.8 
1.1 
3.1 
0.8 
2.4 
3.2 
3.7 
0.5 
0.1 

3.7 
0.1 
1.7 

Maxhnum Minimum Average 

3.0 0.7 1.6 
2.7 1.3 1.8 
4.5 2.1 3.3 
1.7 
2.6 
3.6 
3.7 
3.6 
2.7 

4.5 
1.7 
3.1 

0.1 
0.6 
1.0 
1.1 
0.4 
0.1 

2.1 
0.1 
0.8 

1.2 
1.5 
2.3 
2.8 
1.6 
1.5 

3.3 
1.2 
1.9 

Mexlmum Minimum Average 

2.2 0.8 1.3 
2.3 1.1 1.6 
3.6 
1.7 
3.5 
4.2 
5.2 
2.5 
1.6 

5.2 
1.6 
3.0 

1.7 
0.2 
0.8 
1.3 
2.6 
0.5 
0.1 

2.6 
0.1 
1.0 

2.7 
0.8 
1.9 
2.6 
3.8 
1.0 
1.1 

3.8 
0.8 
1.9 

. ,_; .·. .. : 
i .• I 

-!... 
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11/01 

11/05 

11/09 

11/13 

11/17 

11/21 

11/25 

11/29 

12103 

12107 

12111 

12115 

12119 

12123 

12127 

~ 12131 -CD 01/04 

01/08 

01/12 

01/16 

01/20 

01/24 

01/28 

02101 

02105 

02109 

02113 

02117 

02121 

02125 

02129 

CO Concentration (ppm) 
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.. ---, 

llmmary of Kh1.math f<'alls Carbon .l\1onoi:ide Emission Jnventory and Forecast (1996-2015). Final Update April 26, 2000 
'inter CO S~on December I lhrough February 28 

Carbon Monoxide 

Lbi/day 

llCf:Dry """' 1997 1998 1999 200-0 2001 2002 2003 2004 200l 
ajar PoiDI Soun:1;5 (AclWlh) &'Yu 1,923 l,978 4.033 l,528 3,575 l.{i23 3,288 3,lll 3,373 
·e11 Sourus 25o/. 11,586 11,617 11,649 12,067 12,095 12,124 12.151 12,181 12,210 
>D-Road Mobile 9% 4,074 4.127 4.179 4.211 4,284 4,336 4,389 4,441 4,494 
obilc SoWllcs 58% 26,714 26,SSS 26,381 26,207 26,012 25,856 25,681 25,S05 25,130 

1lal AU Sow-ccs JOO% 46,316 46,2&0 46,244 46.033 45,986 45,940 45,51 I 45,459 45,407 

... ""--..... 
·' ;:•-..... 

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

3,416 l.458 3,501 3,543 3,586 1,628 3.671 3,713 3,756 3,798 

12,238 12,267 12,295 12,324 12,352 12,381 12,409 12,438 12,467 12,495 

4,546 4,599 4,651 4,704 4,756 4,809 4,861 4,914 4,967 5,019 

25,154 24,979 24,804 24,628 24,453 24,277 24,102 23,926 21,751 23,575 

45.J5S 45,303 4S,2SI 45,199 45,148 4.S,096 4.S,044 44,992 44,940 44,887 

INc1 from 1996 Base -1480 lbs/day I 



:"·:.~ .. 
.• ...-.,. 

/~r:~7~~ 
. . .:..-· 

Klamath Falls CO Maintenance Analysis 

50,000 

- 45,000 -·· ·-· ·-· ;;.-. = 40,000 -11 1-1 1--t 1-1 1-1 1-1 1-1 1--1 ·--1 1--· ~ 
"1 

,.Q 35
1
000 -t I 1-·1 1----1 t---1 1-·I 1-1 1-1 1-·I 1-e 

Cl> 30,000 -1-t 1-1 1-1 ·-· 1-1 1-1 1-1 1-1 ·-

"'=' 
·~ 25,000 0 = 0 20,000 
~ 
= 15,000 -
0 

,.Q 10,000 
"" = u 5,000 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

•Major Point Sources (.Actuals) •Area Sources o Non-Road Mobile o Mobile Sources 

I 

Net Emissions Decrease from 1996 Attainment Level= 1,478 lbs/day 
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Appendix D5-5 
(Volume 3) 

CONFORMITY PROCESS 

The transportation conformity process for Oregon is contained in OAR 340-020-071 O et. 
seq. . The transportation conformity rule was adopted by the Environmental Quality 
Commission on March 3, 1995 and became effective on March 23, 1995. EPA approved 
the transportation conformity rules as a SIP revision on May 16, 1996. Tue·state rule is 
more effective, more efficient and more equitable than the federal.regulation because: 

1. it requires all transportation control measures to be implemented in a timely 
manner regardless of their eligibility for federal funding; 

2. it requires consistency with emissions budgets while EPA reviews 
maintenance plans for approval; 

3. it requires analysis of localized air quality impacts for some state and locally 
funded projects. 

The conformity rule also establishes interagency consultation procedures for making RTP 
and TIP conformity determinations and for developing transportation related provisions 
of the maintenance plan. 
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math Falls 2q'. .~:., ;· ;': · 'l & Employment Forecast for Travel Study Area 

E 

1 
2 
3 

4 
5 
8 

7 
8 

• 
10 
11 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 .. 
47 
48 
49 
60 

16SFAM 
MULl1 
15MFAM 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

17 
88 
76 
10 
10 

332 
675 
855 
530 
210 
825 

64 
847 

17 
23 

107 
301 
458 
940 
318 

43 
45 

0 
2 

98 
307 

29 
275 
375 
167 
442 

OTHER 
150FAM 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
5 0 

135 432 
26 43 
75 0 
41 0 
42 0 
37 0 
20 0 

475 0 
25 0 

212 0 
53 0 
62 0 
15 0 
12 0 
53 58 
35 0 
44 0 
40 0 

130 0 
140 0 

0 0 
126 0 
138 164 
64 0 

0 0 
415 0 
18 55 
16 13 

TOTAL Persons "'-~. 'JOTAL. 
1STOTFAM Per/HH 

. - ' ' ' ' ' 
, lQ15POP _ 

0 NIA 
0 NIA 
0 NIA 
0 NIA 
0 NIA 
0 NIA 
0 NIA 
0 NIA 
0 NIA 
0 NIA 
0 NIA 

17 2.66 45 
86 2.74 236 
81 2.53 205 

577 2.74 1561 
79 2.70 213 

407 - 2.70 1099 
716 2.40 1716 
697 ao 1812 
567 2.60 1474 
230 2.60 644 

1300 2.70 3510 
89 2.70 240 

1059 2 50 2648 
70 1.48 104 
85 1.60 153 

122 2.30 281 
313 2,50 783 
569 2.30 1309 
975 2.20 2145 
360 2.30 B28 
83 1.60 149 

175 1.60 280 
140 1.60 224 

2 2.20 4 
224 1.90 426 
609 2,00 1218 

93 2.30 214 
275 2,50 688 
790 2.60 2212 
240 2,60 624 
471 2,50 1176 

1SIOEM 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

875 
650 

5 
110 

0 
15 
5 

27 
1 
0 
0 

48 
10 
4 

116 
0 
3 
7 
2 

27 
244 
282 

30 

13 
1 
6 
0 
0 
0 
1 
3 

'~!· ,<.""'>.-. .. t .. ~/: 
EMPLOYMENT TOTAL rerson5 

15RTEM 1SSEM 1SEOEM 15GOVT 15SPEC 150TEM 15TOTEMP Per/HH 
0 0 0 0 0 0 --;:w..-
0 0 0 0 0 0 NIA 
0 0 0 0 0 0 NIA 
0 0 0 0 0 0 NIA 
0 0 0 0 0 0 NIA 
0 0 0 0 0 0 NIA 
0 0 0 0 0 0 NIA 
0 0 0 0 0 0 NIA 
0 0 0 0 0 0 NIA 
0 0 0 0 0 0 NIA 
0 0 0 0 0 0 NIA 
1 15 0 10 0 901 ---r.66 
3 28 0 0 22 703 2.74 

25 6 0 0 0 36 2.53 
0 600 425 77 150 0 1362 2.74 

138 575 0 100 875 16 1704 2.70 
0 10 0 0 30 0 55 2.70 

31 48 138 39 0 261 2.40 
11 36 0 0 24 98 2.60 
7 I 30 62 1 102 2,60 
4 9 0 0 0 13 2.60 

10 10 0 21 0 41 2.70 
0 30 47 0 34 159 2.70 

17 101 23 0 38 189 2.50 
150 525 0 65 44 788 1.48 
250 375 5 167 20 955 1.80 

1 29 0 88 0 118 2.30 
4 12 27 0 2 46 2.50 
0 169 65 0 7 248 2.30 

46 32 0 0 1 81 2.20 
36 61 65 0 66 255 2.30 
58 16 0 19 189 526 1.80 
71 105 0 145 38 641 1.60 
20 150 0 0 21 221 1.60 

277 14 0 0 10 314 2.20 

204 139 2 8 18 372 1.90 
207 25 52 74 8 374 2,00 

11 2 0 101 0 114 2.30 
0 15 0 20 3 36 2.50 
0 0 0 0 0 0 2.80 

10 1 0 0 0 12 2,60 
34 77 0 0 2 116 2,50 
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MUL11 
15SFAM 15MFAM 

656 
167 
422 
220 

0 
286 

12 
457 
210 

41 
64 

123 
18 
85 

310 
570 
504 
451 
320 
406 
259 
599 
192 
165 
200 
95 
75 
56 
11 
72 

110 
31 
33 
50 
24 
66 
60 

105 
0 
0 
0 

116. 
221 

29 
227 
333 

17 
24 
92 

577 
114 

17577 

TOTAL DWELLINGS 

43 
45 
49 
21 

0 
0 
0 
8 
0 

11 
0 
0 
0 

22 
13 
25 

0 
25 
36 
19 
16 
3 
0 
0 
0 
0 

16 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 

15 
0 

32 
0 

39 
34 

2 
0 

26 
0 
0 

61 
70 
18 

3108 

OTHER 
150FAM 

5 
4 
0 
8 
0 

119 
0 
0 
0 
0 
0 
0 
0 
0 

18 
20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

62 
0 
0 
0 
0 
0 
0 

45 
6 
0 

40 

10 
0 
0 
0 
0 
0 

1102 

217871 

TOTAL Persons ".'.'T9TAV:l 
15TOTFAM PerlHH ::~,:::_~pj·~~~9~k:· 

704 2.50 1760 
236 2.10 496 
471 2.60 1225 
249 2.40 596 

0 2.62 0 
405 2.40 972 

12 2.50 30 
465 2.50 1163 
210 2.80 588 
52 2.50 130 
64 2.51 161 

123 2.40 295 
16 2.60 47 

107 2.70 289 
341 2.50 853 
615 3.00 1845 
504 3.00 1512 
476 2.60 1238 
358 2.80 1002 
425 2.40 1020 
275 2.50 688 
602 2.72 1637 
192 2.70 516 
165 2.60 429 
200 2.80 560 

95 2.80 266 
91 2.70 246 
56 2.70 151 
11 2.70 30 
72 2.70 194 

113 2.80 316 
31 2.90 90 
33 2.89 95 
50 2.50 125 
86 2.40 206 
66 2.60 172 
60 2.61 157 

120 2.30 276 
0 2.20 0 

32 1.80 56 
0 2.40 0 

200 2.80 560 
261 2.20 574 
31 2.30 71 

267 2.30 614 
369 2.40 666 
17' 2.40 41 
24 2.30 55 

153 2.90 444 
647 2.80 1812 
132 2.20 290 

21,787 2.47 54,540 

151DEM 

.. (.?·" f--:b---,.. 
~- \. . 

. ' . -.:.:.:'·" 
EMPLOYMENT TOTAL Persons 

15RTEM 15SEM 15EDEM 15GOVT 15SPEC 150TEM 15TOTEMP Per/HH 
34 216 66 0 4 60 422 2.50 
16 37 27 0 39 2 123 2.10 
1 8 4 146 0 4 165 2.60 

54 13 2 63 55 13 200 2.40 
285 425 95 0 46 47 898 2.62 
103 9 28 0 3 5 146 2.40 
416 55 22 0 0 0 493 2.50 

0 25 20 0 0 1 46 2.50 
0 2 0 0 0 16 20 2.80 

22 6 0 0 0 0 28 2.50 
6 0 0 0 0 0 6 2.51 

1146 1 0 44 0 0 1191 2.40 
96 0 2 0 0 2 102 2.60 

155 23 3 0 0 6 187 2.70 
1D 0 9 0 0 10 29 2.50 
3 9 0 2 0 1 15 3.DO 
0 0 0 0 2 1 3 3.00 
1 4 0 44 0 0 49 2.60 
0 0 5 9 0 6 20 2.80 
5 42 26 48 0 36 161 2.401 
1 0 8 50 0 74 133 2.50 

32 2 12 0 7 6 61 2.72 
5 1D 3 0 0 32 50 2.70 
0 0 0 0 0 0 0 2.60 
5 0 7 0 0 3 15 2.80 
0 0 0 0 0 0 0 2.80 
0 6 16 0 0 0 24 2.70 
2 0 1 0 0 0 3 2.70 
0 1 0 0 0 0 1 2.70 
0 0 0 0 0 0 0 2.70 

125 0 1 149 0 0 275 2.80 
55 18 25 0 465 30 593 2.90 
2 0 0 0 0 52 54 2.8.9 
0 0 0 0 0 0 0 2.50 

60 60 4 0 16 24 166 2.40 
0 2 6 0 0 9 17 2.60 
1 3 0 0 0 0 4 2.61 
0 12 12 0 0 0 24 2.30 
0 36 21 0 0 5 62 2.20 
0 514 57 0 0 0 571 1.80 
0 352 69 0 0 7 426 2.40 
0 2 0 0 0 0 2 2.80 

32 13 23 0 0 10 76 2.20 
0 60 6 0 0 0 66 2.30 
1 23 0 50 0 1 75 2.30 

16 1 0 0 0 1 20 2.40 
31 .92 66 0 0 50 241 2.40 

0 65 36 0 0 47 146 2.30 
0 0 23 0 0 0 23 2.90 
1 1 4 0 0 14 20 2.80 
0 6 3 0 0 0 9 2.20 

18314 

5217 3784 3952 1486 1655 1055 1165 

TOT AL EMPLOYEES => 18314 
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APPENDIXD 

Klamath Falls 
Rollforward Analysis 

(Revised 3-16-00) 

The Oregon Department of Environmental Quality (DEQ) conducted a rollforward 
analysis (proportional modeling) for the intersection of the Klamath Falls-Malin 
Highway (OR 39/140)1 and Hope Street in Klamath Falls. This intersection directly 
impacts the DEQ carbon monoxide (CO) monitoring site located on the south side of the 
highway and west of Hope Street. This intersection was selected in consultation with Air 
Program staff in the U.S. Environmental Protection Agency's Region 10 office. 

This report provides information on the general methodology employed, background 
concentration, calculations, and a summary of the results. The following technical data is 
included: traffic counts (Oregon Department ofTransportation--ODOT); 1996 and 2015 
transportation model link volumes (ODOT); and spreadsheet calculations of 8-hour CO 
emissions. Mobile5b input and output data sets are included in Appendix D _, Emission 
Inventory and Forecast. 

General Methodology 

The rollforward formula for determining 2015, 8-hour CO concentrations is given below: 

2015, 8-Hr CO Cone.= [1996 Design Cone. -Background Cone.]* 

Where 

[2015 Intersection 8-Hr CO Ems.]/[1996, Hwy 39&Hope, 8-Hr CO Ems.] 

+Background Cone. 

1996 Design Cone.= 6.1 ppm, parts per million (5.1 ppm +1.0 ppm); 
adjusted by 1.0 ppm, the assumed impact of no oxygenated fuel; 

Background Cone = 4.2 ppm, the estimated concentration from sources 
other than the traffic-related emissions from vehicles passing next to the 
prediction site; 

2015 Intersection 8-Hr CO Ems. is the estimate of8-hour CO emissions 
on the traffic links (legs) directly impacting the prediction site; 

1996 Hwy 39&Hope, 8-Hr CO Ems. is the estimate of 8-hour CO 
emissions at the Hwy 39 and Hope Street intersection directly related to 
the 8-hour CO concentrations recorded at the DEQHope Street CO 
monitor. 

1 Also known as South 6,. A venue 
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The CO emissions for the intersection of OR 39/140 and Hope Street were assumed to be 
directly proportional to the adjusted design value concentration (6.1 ppm) at the Hope 
Street monitoring site. The actual design value of 5.1 ppm was adjusted upwards by 1.0 
ppm to reflect an emissions regime without oxygenated fuel. (The 1996 emissions 
inventory was calculated without oxygenated fuel in consultation with EPA Region 10.) 
Carbon Monoxide emissions for an 8-hour period of I P.M. to 9 P.M. were calculated for 
each leg of the OR 39/140 and Hope Street intersection. This time period was selected 
because it matched up with the 14-hour manual traffic count (December 2-3, 1997, 
starting at 7 A.M. and ending at 9 P.M.) taken by the Oregon Department of 
Transportation at the OR 39/140 and Hope Street intersection. Even though the actual 
maximum 8-hour CO concentrations generally occurred for slightly later time periods 
(ending at 11 P.M. or midnight), the selection of I P.M. to 9 P.M. had no effect on the 
rollforward calculation, since the peak traffic period was incorporated. The hourly traffic 
volumes from 3 P.M. to 6 P.M. were fairly close to each other, so the analysis segmented 
the 8-hour traffic volumes into a three-hour peak period and a five-hour off-peak period, 
with corresponding speeds. Mobile5b was used to generate CO emission factors for the 
three-hour peak period and the five-hour off-peak period for each leg of the intersection. 
The individual leg emissions were then summed to yield total 8-hour CO emissions for 
the intersection. The CO emissions were calculated without taking credit for oxygenated 
fuel. 

Background CO Concentration 

(. ·:· To the extent possible, estimates of background CO are based on the results of periodic 
saturation bag sampling surveys (typically, four to six weeks in the wintertime). The 
department conducted such surveys in Klamath Falls in 1986/1987 andl995/1996. In the 
1995/1996 study, the department operated one of the sites in a residential neighborhood 
(Peterson School) approximately one mile south of the DEQ Hope Street CO monitor. 

Because the rollforward analysis was conducted on the basis of no oxygenated fuel (for 
the base year and forecast year CO emissions), it was necessary to estimate a background 
CO concentration commensurate with no oxygenated fuel. During the 1995/1996 study 
the highest 8-hour average concentration at the Peterson School site was 3 .3 3 ppm, 
recorded on January 13, 1996. This concentration was equal to 69 percent of the annual 
second high for 1996 recorded at the DEQ Hope Street CO monitor. To determine CO 
background level without oxyfuel, the adjusted design concentration of 6.1 ppm wa5-
therefore multiplied by 0.69 to yield an estimated concentration of 4.2 ppm. This 
concentration level was also assumed to apply to the 2015 calendar year. 

Rollforward Calculation for the Hope Street Monitor 

The calculation of the 2015, 8-hour CO concentration for the Hope Street monitoring site 
at the intersection of the Klamath Falls-Malin Highway (OR 39/140) and Hope Street 
follows. The first step was to estimate 1996, 24-hour traffic volumes for the intersection 
of OR 39/140 and Hope Street using the previously mentioned 1997, 14-hour traffic 

(c:: · count. Based on traffic trend data from 1990 to 1997 for OR 39/140 just to the west of ..__, .. 



j. ... Hope Street, the 1997, 24-hour volumes were adjusted to 1996 by dividing the 24-hour 
l·~::-' volumes for each leg of the intersection by 1.01. The next step involved factoring the 

1996, 24-hour leg volumes into 8-hour volumes using the 1997, 14-hour count. Finally, 
the 8-hour leg volumes were segmented into the aforementioned 3-hour peak period and 
5-hour off-peak period. 

(·. 

·-

Based on the ODOT traffic model forecast to 2015, a linear growth rate of 0.6 percent per 
year was applied to the 1996 traffic volumes to yield estimated 2015 volumes. Baseline 
speeds for the highway were determined using speed run data collected in 1999 for a 0.6 
mile section of OR 39/140 between the Eastside Bypass on the west and Homedale Road 
on the east. Because of the light traffic volumes on Hope Street, it was assumed to 
operate at 20 miles per ho\.ir for 1996 and 2015, all hours. For 2015 peak period speeds 
reflected volume to capacity constraints. The 1996 and 2015 traffic volumes and speeds 
(2-way average) for the OR 39/140 and Hope Street intersection are tabulated below. 

OR 39/140 and Hope Street Traffic Volumes and Speeds 

Street 1996 24- 2015 24- 1996 Peak 1996 Off- 2015 Peak 2015 Off-
Segment Hr Hr 3-Hr Peak 3-Hr Peak 

Volume Volume Speed, Speed, Speed, Speed, 
mph mph mph mph 

Hope North 612 685 20 20 20 20 
of OR 
391140 
OR 39/140 25,611 28,661 18.3 24.5 18.0 24.5 
West of 
Hope 
Hope South 3,112 3,482 20 20 20 20 
of OR 
39/140 
OR39/140 23,677 26,497 18.3 24.5 18.0 24.5 
East of 
Hope 

The calculation of 1996 and 2015, 8-hour CO emissions for the OR 39/140 and Hope 
Street intersection is shown below. 



.(:. ·' Klamath Falls OR 39/140 at Hope St. CO Emissions for West and East Legs 
( C::i 

Klamath Falls Hwy 39/140 at Hope St. 8-Hour CO Emissions 

West Leg 

From West 

Time 97 Vol 96Vol 96 Speed, 96 CO EF, 96 co 2015 Vol 15 Speed, 15 CO EF, 2015 co 
mph gmNMT Ems, mph gmNMT Em's, 

gm/Mile gm/Mile 

5-Hr Off- 3575 3539.604 22.9 44.27 156698.3 3961.1 22.9 33.36 132142.3 
Pk 
3-4 PM 1184 1172.277 18 54.25 63596.04 1311.872 17.7 42.29 55479.07 

4-5 PM 1245 1232:673 . 18 . 54.25 . 66872.52 1379.46 17.7 42.29 58337.36 
5-6 PM 1277 1264.356 18 54.25 68591.34 1414.916 17.7 42.29 59836.8 

Total 355758.2 305795.5 

To West 

Time 97Vol 96Vol 96 Speed, CO EF, 96CO 2015 Vol 15 Speed, 15 CO EF, 15 co 
mph gmNMT Ems, mph gmNMT Em1s, 

gm/Mile gm/Mile 

5-Hr Off- 2945 2915.842 26.1 39.42 114942.5 3263.06 26.1 28.52 93062.47 
Pk 
3-4 PM 1043 1032.673 18.5 53.1 54834.95 1155.644 18.3 41.57 48040.12 
4-5 PM 922 912.8713 18.5 53.1 48473.47 1021.576 18.3 41.57 42466.91 

(; .... 
5-6 PM 767 759.4059 18.5 53.1 40324.46 849.836 18.3 41.57 35327.68 
Total 258575.3 218897.2 

East Leg 

From East 

Time 97Vol 96Vol 96 Speed, CO EF, 96CO 2015 Vol 15 Speed, 15 CO EF, 15 co 
mph . gmNMT Ems, mph gmNMT Em's, 

gm/Mile gm/Mile 

5-Hr Off- 2615 2589.109 26.1 39.42 102062.7 2897.42 26.1 28.52 82634.42 
Pk 
3-4 PM 938 928.7129 18.5 53.1 49314.65 1039.304 18.3 41.57 43203.87 
4-5 PM 853 844.5545 18.5 53.1 44845.84 945.124 18.3 41.57 39288.8 
5-6 PM 697 690.099 18.5 53.1 36644.26 772.276 18.3 41.57 32103.51 
Total 232867.4 . - 197230.6 

To East 

Time. 97Vol 96Vol 96 Speed, CO EF, 96CO 2015 Vol 15 Speed, 15 CO EF, 15 co 
mph gmNMT Ems, mph gmNMT Em's, 

gm/Mile gm/Mile 

5-Hr Off- 3375 3341.584 22.9 44.27 147931.9 3739.5 22.9 33.36 124749.7 
Pk 
3-4 PM 1147 1135.644 18 54.25 61608.66 1270.876 17.7 42.29 53745.35 

4-5 PM 1184 1172.277 18 54.25 63596.04 1311.872 17.7 42.29 55479.07 

~:.>: ... 5-6 PM 1223 1210.891 18 54.25 65690.84 1355.084 17.7 42.29 57306.5 

Total 338827.5 291280.6 



(.>;" Klamath Falls OR 39/140 at Hope St. CO Emissions for North and South Legs and Total 
··· · CO Emissions for the Intersection 
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Klamath Falls Hwy 39/140 at Hope St. 8-Hour CO Emissions 

North Leg . 

Time 97Vol 96Vol 96 Speed, CO EF, 96CO 2015 Vol 15 Speed, 15 CO EF, 
mph gmNMT Ems, mph gmNMT 

gm/Mile 

1-9 PM 278 275.2475 20 49.92 13740.356 308.024 20 39.09 

South Leg 
Time 97Vol 96Vol 96 Speed, COEF, 96CO 2015 Vol 15 Speed, 15 CO EF, 

mph grnNMT Ems, mph gmNMT 
gm/Mile 

1-9 PM 1540 1524.752 20 49.92 76115.644 1706.32 20 39.09 
Total CO Em's (All Legs) 1275884 

Using the rollforward formula, the estimated 2015, 8-hour CO concentration for the OR 
39/140 and Hope Street intersection (without oxygenated fuel) is calculated as follows. 

2015 8-Hr CO Cone. 

Non-monitored Hot Spots 

=(6.1ppm-4.2ppm)(20158-HrCOEms)/ 
(1996 8-Hr CO Ems)+ 4.2 ppm 

= (1.9 ppm)(l,091,945 gm/mi)/(1,275,884 gm/mi) 
+4.2ppm 

=5.8ppm 

[Add documentation on results of screening analysis with a listing of the three higest 
intersections by volume and the three highest by congestion.] 

15 co 
Em's, 
gm/Mile 

12040.6 

15 co 
Em's, 
gm/Mile 

66700.0 
109194 
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340-200-0040 
State of Oregon Clean Air Act Implementation Plan 
(I) This implementation plan, consisting of Volumes 2 and 3 of the State of Oregon Air Quality Control Program, 
contains control strategies, rules and standards prepared by the Department of Environmental Quality and is adopted 
as the state implementation plan (SIP) of the State of Oregon pursuant to the federal Clean Air Act, Public Law 88-
206 as last amended by Public Law 101-549. 
(2) Except as provided in section (3) of this rule, revisions to the SIP shall be made pursuant to the Commission's 
rulemaking procedures in Division I I of this Chapter and any other requirements contained in.the SIP and shall be 
submitted to the United States Environmental Protection Agency for approval. 
(3) Notwithstanding any other requirement contained in the SIP, the Department is authorized: 
(a) To submit to the Environmental Protection Agency any permit condition implementing a rule that is part of the 
federally-approved SIP as a source-specific SIP revision after the Department has complied with the public hearings 
provisions of40 CFR 51.102 (July I, 1992); and 
(b) To approve the standards submitted by a regional authority ifthe regional authority adopts verbatim any standard 
that the Commission has adopted, and submit the standards to EPA for approval as a SIP revision. 
[NOTE: Revisions to the State of Oregon Clean Air Act Implementation Plan become federally enforceable upon 
approval by the United States Environmental Protection Agency. If any provision of the federally approved 
Implementation Plan conflicts with any provision adopted by the Commission, the Department shall enforce the 
more stringent provision.] 
[Publications: The publication(s) referred to or incorporated by reference in this rule are available from the agency.] 
Stat. Auth.: ORS 468.020 
Stats. Implemented: ORS 468A.035 
Hist.: DEQ 35, f. 2-3-72, ef. 2-15-72; DEQ 54, f. 6-21-73, ef. 7-1-73; DEQ 19-1979, f. & ef. 6-25-79; DEQ 21-
1979, f. & ef. 7-2-79; DEQ 22-1980, f. & ef. 9-26-80; DEQ 1 I-198I, f. & ef. 3-26-81; DEQ I4-I982, f. & ef. 7-21-
82; DEQ 21-1982, f. & ef. 10-27-82; DEQ 1-1983, f. & ef. 1-21-83; DEQ 6-1983, f. & ef. 4-18-83; DEQ 18-1984, f. 
& ef. 10-16-84; DEQ 25-1984, f. & ef. 11-27-84; DEQ 3-1985, f. & ef. 2-1-85; DEQ 12-1985, f. & ef. 9-30-85; 
DEQ 5-1986, f. & ef. 2-21-86; DEQ 10-1986, f. & ef. 5-9-86; DEQ 20-1986, f. & ef. 11-7-86; DEQ 21-1986, f. & 
ef. 11-7-86; DEQ 4-1987, f. & ef. 3-2-87; DEQ 5-1987, f. & ef. 3-2-87; DEQ 8-1987, f. & ef. 4-23-87; DEQ 21-
1987, f. & ef. 12-16-87; DEQ 31-1988, f. 12-20-88, cert. ef. 12-23-88; DEQ 2-1991, f. & cert. ef. 2-14-91; DEQ 19-
1991, f. & cert. ef. 11-13-91; DEQ 20-1991, f. & cert. ef. 11-13-91; DEQ 21-1991, f. & cert. ef. 11-13-91; DEQ 22-
1991, f. & cert. ef. 11-13-91; DEQ 23-1991, f. & cert. ef. 11-13-91; DEQ 24-1991, f. & cert. ef. 11•13-91; DEQ 25-
1991, f. & cert. ef. l l-13-9I; DEQ 1-1992, f. & cert. ef. 2-4-92; DEQ 3-1992, f. & cert. ef. 2-4-92; DEQ 7-1992, f. 
& cert. ef. 3-30-92; DEQ 19-1992, f. & cert. ef. 8-11-92; DEQ 20-1992, f. & cert. ef. 8-11-92; DEQ 25-1992, f. 10-
30-92, cert. ef. 11-1-92; DEQ 26-1992, f. & cert. ef. 11-2-92; DEQ 27-1992,f. & cert. ef. 11-12-92; DEQ 4-1993, f. 
& cert. ef. 3-10-93; DEQ 8-1993, f. & cert. ef. 5-11-93; DEQ 12-1993, f. & cert; ef. 9-24-93; DEQ 15-1993, f. & 
cert. ef. 11-4-93; DEQ 16-1993, f. & cert. ef. 11-4-93; DEQ 17-1993, f. & cert. ef. 11-4-93; DEQ 19-1993, f. & cert. 
ef. 11-4-93; DEQ 1-1994, f. & cert. ef. 1-3-94; DEQ 5-1994, f. & cert. ef. 3-21-94; DEQ 14-1994, f. & cert. ef. 5-
31-94; DEQ 15-1994, f. 6-8-94, cert. ef. 7-1-94; DEQ 25-1994, f. & cert. ef. 11-2-94; DEQ 9-1995, f. & cert. ef. 5-
1-95; DEQ 10-1995, f. & cert. ef. 5-1-95; DEQ 14-1995, f. & cert. ef. 5-25-95; DEQ 17-1995, f. & cert. ef. 7-12-95; 
DEQ 19-1995, f. & cert. ef. 9-1-95; DEQ 20-1995 (Temp), f. & cert. ef. 9-14-95; DEQ 8-1996(Temp), f. & cert. ef. 
6-3-96; DEQ 15-1996, f. & cert. ef. 8-14-96; DEQ 19-1996, f. & cert. ef. 9-24-96; DEQ 22-1996, f. & cert. ef. 10-
22-96; DEQ 23-1996, f. & cert. ef. 11-4-96; DEQ 24-1996, f. & cert. ef. 11-26-96; DEQ 10-1998, f. & cert. ef. 6-22-
98; DEQ 15-1998, f. & cert. ef. 9-23;98; DEQ 16-1998, f. & cert. ef. 9-23-98; DEQ 17-1998, f. &.cert. ef.' 9-23-98; 
DEQ 20-1998, f. & cert. ef. 10-12-98; DEQ 21-1998, f. & cert. ef. 10-12-98; DEQ 1-1999, f. & cert. ef. 1-25-99; 
DEQ 5-1999, f. & cert. ef. 3-25-99; DEQ 6-1999, f. & cert. ef. 5-21-99; DEQ 10-1999, f. & cert. ef. 7-1-99; DEQ 
14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-020-0047; DEQ 15-1999, f. & cert. ef. 10-22-99; DEQ 2-
2000, f. 2-17-00, cert. ef. 6-1-01 

340-200-0050 
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340-204-0030 
Designation ofNonattainment Areas 
The following areas are designated as Nonattainment Areas: 
( 1) Carbon Monoxide Nonattainment Areas: 
(&The Salem Nonattainment Area for Carbon Monoxide is the Salem-Kaiser Area Transportation Study as defined 
in OAR 340-204-0010. 
[Note: Air quality plans have been submitted to the Environmental Protection Agency for the Grants Pass CBD, 
Klamath Falls UGB, and Medford UGB with a request that the federal nonattainment status be revised. All 
applicable nonattainment area requirements continue to apply in each area until EPA redesignates the area to 
attainment. Contact the Air Oualitv Division's State Implementation Plan Coordinator for current information.] 

The Ct=aaffi Pass }'JeH~air.JJleat l:rea feF Cari:ieH i4eaexiele is the GraJlt:s Pass CBD as Elefiaeel ffi Oi\:R 3 4 g 2Q4 
QQ l Q. p,fter the ef:festive Elate ef the BRvirefllHeHtal PretestieR J .. geH~··s BflflFSVal ef this sestiea as a revisieR ta the 
0Fegae Clean l .. iF ! .. at Im~lemeata.tieH Plaa as ~HBlis:heEl m the FeEl.eral Register, tee Grants Pass C'QD is Rat s1:18jest 
ta 01\R 34Q 2Q4 QQ3Q aRel is ae leager seasielered a aeea:tta-ir..meftt ai=ea. 
('3) The Klamath Palls }JeHattiiiameat t .. rea ffiF Caffiea Ja.4eae1ciele is tRe Klamath Falls UGB as Befiaeel ie OAR 3 4Q 
2Q4 QQIQ. 

(2) PM10 Nonattainment Areas: Revocation of the nonattainment area designation for the following areas will be 
effective upon final notice in the Federal Register: 
(a) The Eugene Nonattainment Area for PMio is the Eugene-Springfield UGA as defined in OAR 340-204-0010. 
(b) The Grants Pass Nonattainment Area for PM10 is the Grants Pass UGB as defined in OAR 340-204-00IO. 
(c) The Klamath Falls Nonattainment Area for PM10 is the Klamath Falls UGB as defined in OAR 340-204-0010. 
(d) The LaGrande Nonattairunent Area for PM10 is the LaGrande UGB as defined in OAR 340-204-0010. 
(e) The Lakeview Nonattainment Area for PM10 is the Lakeview UGB as defmed in OAR 340-204-0010. 
(f) The Medford Nonattainment Area for PM10 is the Medford-Ashland AOMA as defined in OAR 340-204-0010. 
(g) The Oakridge Nonattainment Area for PMio is the Oakridge UGB as defined in OAR 340-204-0010. 
[NOTE: This rule is included in the State of Oregon Clean Air Act Implementation Plan as adopted by the 
Environmental Quality Commission under OAR 340-200-0040.] 
Stat. Auth.: ORS 468.020 
Stats. Implemented: ORS 468A.025 
Hist.: DEQ 14-1995, f. & cert. ef. 5-25-95; DEQ 18-1996, f. & cert. ef. 8-19-96; DEQ 15-1998, f. & cert. ef. 9-23-
98; DEQ 1-1999, f. & cert. ef. 1-25-99; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-031-0520; 
DEQ 15-1999, f. & cert. ef. 10-22-99 
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340-204-0040 
Designation of Maintenance Areas 
The following areas are designated as Maintenance Areas: 
(l) Carbon Monoxide Maintenance Areas: 
(a) The Eugene Maintenance Area for Carbon Monoxide is the Eugene-Springfield AQMA as defined in OAR 340-
204-0010. 
(b) The Portland Maintenance Area for Carbon Monoxide is the Portland Metropolitan Service District as referenced 
in OAR 340-204-0010. 
(c) The Medford Carbon Monoxide Maintenance Area is the Medford UGB as defined in OAR 340-204-0010. 
[Note: EPA maintenance plan approval and redesignation pending]. 
(d) The Grants Pass Carbon Monoxide Maintenance Area is the Grants Pass CBD as defined in OAR 340-204-0010. 
[Note: EPA maintenance plan approval and redesignation pending]. 
(e) The Klamath Falls Carbon Monoxide Maintenance Area is the Klamath Falls UGB as defined in OAR 340-204-
0010. [Note: EPA maintenance plan approval and redesignation pending]. 

The GFaats Pass ~4ainteaanee AFea fer Carhan }{eneniEle is the GFants Pass CQQ as elef.ineel in Oi .. R 34Q 2Q4 QQlQ. 
J' .. fteF the eFfeetive elate efl:ke eavifenm.en~l Preteetiee 1A:geesy's appreval efth:is seetieA as a revisiaR ta tRe 
Oregan Cleae ft,ir ;',st lmfJlemeatatien Plan as 13uhlisheEl ia the Federal Register, the Graats Pass CBQ is saejeet ta 
QJ',R 34Q 2Q4 QQ4Q anel is eensiElereel a FRaiateaanee Etfea. 

(2) Ozone Maintenance Areas: 
(a) The Medford Maintenance Area for Ozone is the Medford-Ashland AQMA as defmed in OAR 340-204-0010. 
(b) The Oregon portion of the Portland - Vancouver Interstate Maintenance Area for Ozone is the Portland AQMA, 
as defined in OAR 340-204-0010. 
(3) PM'° Maintenance Areas: There are no areas in the state that have been designated by the EQC as PM'° 
Maintenance Areas. 
[NOTE: This rule is included in the State of Oregon Clean Air Act Implementation Plan as adopted by the 
Environmental Quality Commission under OAR 340-200-0040.] 
Stat. Auth.: ORS 468.020 
Stat. Implemented: ORS 468A.025 
Hist.: DEQ 14-1995, f. & cert. ef. 5-25-95; DEQ 18-1996, f. & cert. ef. 8-19-96; DEQ 15-1998, f. & cert. ef. 9-23-
98; DEQ 1-1999, f. & cert. ef. 1-25-99; DEQ 14-1999, f. & cert. ef. I0-14-99, Renumbered from 340-031-0530; 
DEQ 15-1999, f. & cert. ef. 10-22-99 
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340-204-0090 
Oxygenated Gasoline Control Areas 
QlThe following are oxygenated gasoline control areas: 
@-!-)Clackamas, Multnomah, Washington and Yamhill Counties; 
Qi;!) Jackson County; 
(2) The oxygenated fuel requirement also applies to any area formerly listed as nonattainment for carbon monoxide 
in 340-204-0030 and classified by EPA as moderate or worse, until EPA redesignates the area to attainment and 
repeals the oxygenated fuel requirement. 
[Note: The department has submitted a request to the Environmental Protection Agency asking that the oxygenated 
fuel requirement be repealed in the Grants Pass Control Area and Klamath Falls Control Area. These areas remain 
Oxygenated Gasoline Control Areas and oxygenated fuel requirements continue to apply until such time as EPA 
approves the request for repeal. Contac.t the Air Quality Division's State Implementation Plan Coordinator for 
current information]. 

G:Faats Pass CeRtFel t'\rea; after the eg'es~ive elate efl:he eal/H=eameRtal PretestieH Ageasy's a1913reYal eftffis sestieA 
as a re.,,.isias ta the Oregea Cleas /•,ir P:st Im13lemeatatiee Plan as fllilblisl=Jed in the FeEieFal R-egister, the Grants 
Pads seaa=eJ area is aet sHBjest te 0.1,R 3qg 2Q4 QQ9Q anEI is ea Iaeger seHsidereel a seA~el area. 

QL(4) Klamath falls CaH!ral Area. 

[NOTE: This rule is included in the State of Oregon Clean Air Act Implementation Plan as adopted by the 
Environmental Quality Commission under OAR 340-200-0040.] 
Stat. Auth.: ORS 468 & ORS 468A 
Stats. Implemented: ORS 468A.420 
Hist.: DEQ 25-1992, f. 10-30-92, cert. ef. 11-1-92; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 14-1999, f. & cert. ef. 
10-14-99, Renumbered from 340-022-0470; DEQ 15-1999, f. & cert. ef. 10-22-99 

\ ,:.:_·_ 
·~··' 



Attachment A-3 



();,; STATE OF OREGON AIR QUALITY CONTROL PROGRAM 

·· .. _·. 

VOLUME 3: STATE IMPLEMENTATION PLAN APPENDICES 

SECTION 4.53: Klamath Falls 

Appendix D4: Klamath Falls Carbon Monoxide 
D4-4: Emission Inventory and Forecast 

STATE OF OREGON 
1996 Attainment Year 

SIP Emission Inventory 
for 

Carbon Monoxide 

'° Klamath Falls UGB 

May 15, 2000 

Oregon Department of Environmental Quality 
Air Quality Division 
Technical Services 
811 SW 6'" Avenue 

Portland, Oregon 97204 

I 



_,,.,._, 

... :•. 

EXECUTIVE SUMMARY 

The Klamath Falls Carbon Monoxide (CO) Nonattainment Area has met the National 
Ambient Air Quality Standards (NAAQS) for carbon monoxide. In accordance with the 1990 
Federal Clean Air Act Amendments (CAAA), the area can now redesignate to attainment status 
through a process which involves developing a Redesignation Request I Maintenance Plan. 1bis 
attainment year emission inventory is for 1996, and is provided as part of the maintenance plan 
package to show compliance with published EPA requirements. The principal components for 
development and documentation have been addressed in this inventory, which includes stationary 
point sources, stationary area sources, non-road mobile sources, on-road mobile sources, quality 
assurance implementation, and emissions summaries. The geographic focus for this 1996 
emission inventory is the Klamath Falls CO Nonattainment Area, which has the same boundary 
as the Klamath Falls Urban Growth Boundary. 

During the average winter 1996 day, on-road mobile sources contribute 58% of the total carbon 
monoxide (CO) air emissions in the Klamath Falls UGB. Gasoline vehicles contribute 91 % of 
the CO emissions within the on-road mobile category, whereas diesel vehicles contribute 9% of 
the on-road mobile category. 

Stationary area sources comprise 25% of the total CO air emissions in the Klamath Falls UGB on 
a winter carbon monoxide season day. Within the area source category, residential wood 
combustion accounts for 85% of the emissions. Wood combustion in fireplaces account for 
about 28% of the total are source emissions, and wood combustion in wood and pellet stoves 
account for about 72% of the CO area source emissions. 

Non-road mobile sources contribute 9% of the total CO on an average winter day. Within this 
category, 4-cycle engines comprise 58% of the total emissions, 2-cycle-engines contribute a little 
over 5%, and diesel engines account for about 4%; aircraft and railroads contribute about 28% 
and 4% respectively. 

Stationary point sources comprise 8% of the CO air emissions in the Klamath Falls UGB on an 
average winter season day. 1bis category includes only those stationary sources with annual CO 
emissions greater than I 00 tons per year. There are five such large point sources within the 
Klamath Falls UQB and 25-mile buffer zone. 

Details of the Oregon 1996 Klamath Falls UGB CO NAA Attainment Year SIP Emission 
Inventory from point, area, non-road, and on-road mobile sources are presented in the following 
document. 
The relative percentage of annual and CO season CO emissions from stationary point, stationary 
area, non-road mobile, and on-road mobile sources are shown in the Executive Summary Figures 
aand b. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Executive Summary Figure a: Annual CO emissions in 1996 by category 

KJamalh Falls UGB 

Executive Summary Figure b: Seasonal CO emissions in 1996 by category 

Klamath Falls UGB 

. .. 
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Part 1: INTRODUCTION TO THE REPORT 

1.1 INTRODUCTION 

1.1.l PURPOSE OF THE REPORT 

The Clean Air Act Amendments (CAAA) of 1990 authorized the U.S. Environmental 
Protection Agency (EPA) to designate nonattainrnent areas with respect to the National Ambient 
Air Quality Standards (NAAQS). Under the 1990 CAAA, pre-enactment carbon monoxide 
nonattainrnent areas were classified according to the severity of nonattainment Each state was 
required to submit a list designating nonattainrnent areas within the state. 

Oregon submitted a list of areas that were in nonattainrnent to EPA on I 5 March 1991. 
The area within the Klamath Falls Urban Growth Boundary was listed as nonattainrnent for 
carbon monoxide (Klamath Falls UGB I NAA). The nonattainrnent area had a design value of 
10.5 parts per million (ppm) for Carbon Monoxide, and exceeded the NAAQS in 1988. The 
NAAQS limit is 9 ppm, but it must reach 9.5 ppm to be considered an exceedance. One carbon 
monoxide monitor has been in place at the same location in the Klamath Falls UGB (Hope St. 
sit) since 1988. The last violation of the maximum 8-hour average CO standard occurred in 1989 
with measured high and second high CO value above the 9 ppm NAAQS (10.9 ppm on 01/19/89 
and 10.3 ppm on 12/23/89). However, only one exceedance has occurred since 1989 (January 5, 
1991 with a high maximum 8-hr average value of 9.8 ppm). Klamath Falls has not had an 
exceedance of the 35 ppm I-hour average NAAQS. Klamath Falls first achieved compliance 
with CO standards in 1990 with a recorded second high below the NAAQS (8.9 ppm). The CO 
standard was attained in 1991 when the second high value of8.8 ppm resulted in two consecutive 
NAAQS years (1990 and 1991) of second highs below the NAAQS. Since 1991, maximum CO 
values have been significantly below the NAAQS. 

The area to be included in the emission inventory area for the Klamath Falls CO 
nonattainment area was delineated as the Klamath Falls UGB in the Inventory Preparation Plan 
(IPP) submitted June 2, 1999. The Oregon CO IPP was approved by EPA Region X on 
November 19, 1999 by letter from Ms. Joan Cabreza. 
This document fulfills the EPA requirements for preparing the 1996 attainment Year and 2015 
maintenance Year emission inventories, specified in the provisions of the 1990 CAAA, and EPA 
guidance documents. 

1.1.2 DESCRIPTION OF INVENTORY AND AREA COVERED 

The 1996 Attainment Year inventory covers carbon monoxide emissions for the Klamath 
Falls Urban Growth Boundary (UGB) nonattainrnent area. Emissions are reported on an annual 
basis and on a daily rate for the period of the Carbon Monoxide Season. 

Emissions are reported in this inventory for two representative time periods: Annual 
Emissions (in units of "tons per year'') that represent CO emissions generated over the 1996 
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Attainment Year of January 1 through December 31; and Seasonal Emissions (in units of 
"pounds per day") that represent CO emissions generated in a three-month period - called the 
CO season - when ambient CO accumulations are typically the highest. For the Klamath Falls 
UGB, the CO Season is defined as the period of three months: December 1995, January and 
February 1996. 

The geographic area of the Klamath Falls UGB is shown in Figure 1. Figure 2 shows the 
25-mile extension or buffer to the Klamath Falls UGB area. The shaded area shows an area 
within a 25-mile radius of Klamath Falls. The Klamath Falls 25-mile buffer includes 
incorporated and unincorporated Klamath County. The purpose of the 25-mile buffer is to 
inventory major point sources of CO that are located outside of the urban growth boundary/ non
attainment area but may influence the ambient air quality of the area 
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Figure 1: Klamath Falls Urban Growth Boundary 
• 
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Figure 2: Klamath Falls 25-Mile Buffer for CO Sources >100 tons/year 

25- Mile Buffer of Urban Growth Boundary (UGB) 
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1.1.3 CONTENTS 

The Report is divided into the following parts: 

Part 1: 

Part 2: 

Part 3: 

Part 4: 

Part 5: 

Introduction to the Report 

Klamath Falls CO 1996 Attainment Year Emission Inventory 

Quality Assurance and Quality Control 

References 

Appendices 

•!- Part 1 provides an introduction to this Report and its purpose. Contents of the Report are 
briefly described. Information concerning automated systems and a description of the 
Oregon DEQ Air Contaminant Source Information System (ACSIS) are included. Sources, 
which were excluded from the inventory, are described with rationale for the exclusions. 
EPA procedure and guidance documents used. in preparing the inventory are described. 
Finally, information on the personnel responsible for the preparation of the inventory is 
outlined. 

•!- Part 2 describes in detail the methodologies and approaches taken to estimate emissions in 
the Klamath Falls UGB CO Nonattainment Area for the 1996 Attainment Year inventory. 
Part 2 is divided into sections describing the inventory process and the types of emission 
sources that are addressed in the inventory, as follows: 

> Section 1.0 provides a map of the Klamath Falls UGB inventory area and 25-
Mile Buffer and a written description of the area. 

> Section 2. 0 contains summary tables for stationary point, stationary area, non
road mobile, and on-road mobile sources in the Klamath Falls UGB; 

> Section 3.0 contains a discussion of the stationary point source emission 
category methodology and emissions estimate approach. Tables summarizing 
point source emissions estimates follow the discussion. 

> Section 4.0 addresses stationary area sources and contains a discussion of the 
approaches used in estimating emissions. Each area source category 
inventoried is described in detail, including the methodology used in making 
the calculations. Tables summarizing stationary area source emissions 
estimates follow the discussion. 
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> Section 5.0 provides a discussion of the approach and methodology used in 
evaluating emissions from non-road mobile sources. Tables summarizing 
non-road mobile source emissions estimates follow the discussion. 

> Section 6.0 provides a description of the approach and methodology used in 
evaluating emissions from on-road mobile sources. Tables summarizing on
road mobile source emissions estimates follow the discussion. 

> Section 7 .0 describes future year growth rates and their associated 
assumptions through the year 2015. 

•:• Part 3 describes the quality assurance procedures utilized in preparing the 1996 inventory. 

•:• Part 4 contains an extensive list of references utilized for the Klamath Falls CO emission 
inventory. 

•:• Part 5 includes appendices with supplemental data used to estimate emissions. 

Tables and figuies for each emission category are located at the end of the discussion 
section for that category. For example, summary emission tables for all stationary point source 
types in the Klamath Falls UGB are located at the end of Part 2, Section 3. Please note that the 
references listed in the tables are numbered as 'DEQ master references' (See Part 4 for this 
classification at the end of each entry). . 

1.1.4 DISCUSSION OF AUTOMATED SYSTEMS 

I. I. 4.1 DEO Emission Inventory System 

The inventory has been assembled by the staff of the Technical Services Section, Air 
Quality Division of the Oregon Department of Environmental Quality (DEQ). The point source 
emissions are specifically drawn from the DEQ Air Contaminant Source Information System 
(ACSIS). The ACSIS data is used for tracking compliance with plant site emission limits and for 
reporting compliance status to the EPA AIRS system. ACSIS is also used to store actual 
emission data also reported to AIRS. ACSIS contains annual emission levels for each permitted 
point source as well as, emission factors, and annual activity levels (fuel use and production 
levels). 
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--~· ... :.: 1.1.5 ·SOURCES NOT INVENTORIED 

All sources in the Klamath Falls UGB nonattairunent area were considered for inclusion 
into the emission inventory. Sources were rejected for one of the following reasons: I) point 
source emitted less than 5 tons of CO per year, 2) point, area, non-road, or mobile sources did not 
emit significant CO during the winter CO season, 4) categories were not applicable to the 
Klamath Falls area (e.g., emissions from orchard burning were not included due to lack of 
commercial orchards that prune and bum the pruned material222

). Major stationary point sources 
were included if they were within a 25-mile buffer of Klamath Falls UGB. Point sources inside 
the Klamath Falls UGB that contributed less than I 00 tons and over 5 tons of CO per year were 
included in the Area Source- Small Point Source category of this inventory. Agricultural 
Burning Category was combined with the Open Burning Category in this inventory. 

1.1.6 GUIDANCE DOCUMENTS 

The inventory was conducted using all current and applicable EPA procedure and 
guidance documents. Two primary documents utilized were Procedures for the Preparation of 
Emission Inventories for Carbon Monoxide and Precursors of Ozone, Volume I', hereinafter 
referred to as the EPA Procedures Document and Emission Inventory Requirements for Carbon 
Monoxide State Implementation Plans1

• Emission factors were taken from the EPA Procedures 
Document3, the Compilation of Air Pollutant Emission Factors•:i. 1

•, hereinafter referred to as AP-
42, and in some instances from the FIRE Version 6.22 SCC Code and Emission Factor Listings 
For Criteria Air Pollutants m. Localized emission factors were used when documentation 
existed to support their accuracy (e.g., source test reports). These and other information sources 
are cited in the text, as appropriate. 

1.1. 7 CONTACT PERSONNEL FOR THE INVENTORY 

ODEQ personnel Steven Aalbers, Wendy Anderson, Svetlana Lazarev, Kevin Mcgillivray, Jeff 
Ross and Wes Risher performed most of the required source calculations. For transportation (on
road mobile) sources, outside assistance was obtained from the Oregon Department of 
Transportation (ODOT). 

The abbreviated list of those conducting this Klamath Falls 1996 Attainment Year SIP emission inventory is shown 
below: 
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ODEQ: 
Andrew Ginsburg 
Air Quality Division Administrator 

Gerry Preston, 
Technical Services Manager 

Emission Inventory 
Steven Aalbers, Emission Inventory Specialist 
Wendy Anderson, Emission Inventory Specialist 
Svetlana Lazarev, Emission Inventory Specialist 
Kevin McGillivray, Emission Inventory Specialist 
Wesley Risher, Emission Inventory Specialist 

Quality Assurance 

Annette Liebe, 

Monica Russell, Air Quality Monitoring Coordinator 
Brian Fields, Emission Inventory Specialist 

Airshed Planning Manager 
David Collier, Air Quality Planner 

ODEQ Eastern Region. 
Jeff Ross, Source Test Coordinator 

Oregon State Department of Transportation 
Systems Study Unit 

William Upton, Manager 
Mike Gillett, Transportation Engineer 
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Part 2: KLAMATH FALLS CARBON MONOXIDE ATTAINMENT AREA 
INVENTORY 

Part 2.1 ATTAINMENT AREA DESCRIPTION 

2.1.1 ATTAINMENT AREA MAPS 

A map outlining the Klamath Falls UGB Carbon Monoxide inventory area can be found 
in Part 1, Figure 1. A map outlining the 25-mile buffer zone in addition to the UGB can be 
found in Part 1 Figure 2. The Klamath Falls Area Domestic Open Burning Boundary is defined 
by the Klamath Falls city boundary and can be seen in Figure 1. Figure 3 represents an Oregon 
Department of Transportation T AZ. map developed as part of 1999 Travel model study of 
Klamath Falls transportation systems plan. Finally, the vehicle inspection boundary, which is the 
same as the Klamath Falls UGB is shown in Figure l. 

2.1.2 LEGAL DESCRIPTIONS 

2.1. 2.1 Legal Description of Klamath Falls Urban Growth Boundary I CO Inventory Area 

· . , Legal description of the Klamath Falls Urban Growth Boundary Attainment Area as 

.. ··,:·. 

adopted by Oregon DEQ define the boundaries as shown in Figure 1 and can be found in Oregon 
Administrative Rules (OAR) 340, Division 202. 

Legal Description of Klamath Falls Urban Growth Boundary (340-202-0120) 
Klamath Falls UGB" m6ans the area within the bounds beginning at the southeast comer of 
Section 36, Township 38 South, Range 9 East; thence northerly approximately 4500 feet; 
thence westerly approximately 1/4 mile; thence northerly approximately 3/4 mile into 
Section 25, T38S, R9E; thence westerly approximately 1/4 mile; thence northerly 
approximately 1/2 mile to the southern boundary of Section 24, T38S, R9E; thence 
westerly approximately 1/2 mile to the southeast comer of Section 23, T38S, R9E; thence 
northerly approximately 1/2 mile; thence westerly approximately 114 mile; thence northerly 
approximately 112 mile to the southern boundary of Section 14, T38S, R9E; thence 
generally northwesterly along the 5000 foot elevation contour line approximately 3/4 mile; 
thence westerly 1 mile; thence north to the intersection with the northern boundary of 
Section 15,.T38S, R9E; thence west 114 mile along the northern boundary of Section 15, 
T3 BS, R9E; thence generally southeasterly following the 4800 foot elevation contour line 
around the old Oregon Institute of Technology Campus to meet with the westerly line of 
Old Fort Road in Section 22, T38S, R9E; thence southwesterly along the westerly line of 
Old Fort Road approximately I and 114 miles to Section 27, T38S, R9E; thence west 
approximately 1/4 mile; thence southwesterly approximately 112 mile to the intersection 
with Section 27, T38S, R9E; thence westerly approximately 112 mile to intersect with the 
Klamath Falls City Limits at the northerly line of Loma Linda Drive in Section 28, T38S, 
R9E; thence northwesterly along Loma Linda Drive approximately 114 mile; thence 
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southwesterly approximately 1/8 mile to the Klamath Falls City Limits; thence northerly 
along the Klamath Falls City Limits approximately 1 mile into Section 21, T38S, R9E; 
thence westerly approximately 1/4 mile; thence northerly approximately 1 mile into Section 
17, T38S, R9E; thence westerly approximately 3/4 mile into Section 17, T38S, R9E; thence 
northerly approximately 1/4 mile; thence westerly approximately 1 mile to the west 
boundary of Highway 97 in Section 18, T38S, R9E; thence southeasterly along the western 
boundary of Highway 97 approximately 1/2 mile; thence southwesterly away from 
Highway 97; thence southeasterly to the intersection with Klamath Falls City Limits at 
Front Street; thence westerly approximately 1/4 mile to the western boundary of Section 
19, T38S, R9E; thence southerly approximately 1and1/4 miles along the western 
boundary of Section 19, T38S, R9E and the Klamath Falls City Limits to the south shore 
line of Klamath Lake; thence northwesterly along the south shore line of Klamath Lake 
approximately 1 and 1/4 miles across Section 25, T38S, R9E and Section 26, T38S, R9E; 
thence westerly approximately 1/2 mile along Section 26, T38S, R9E; thence southerly 
approximately 1/2 mile to Section 27, T38S, R9E to the intersection with eastern boundary 
ofOrindale Draw, thence southerly along the eastern boundary ofOrindale Draw 
approximately 1 and 1/4 miles into Section 35, T38S, R9E; thence southerly approximately 
1/2 mile into Section 2, T39S, R8E; thence easterly approximately 1/4 mile; thence 
northerly approximately 1/4 mile to the southeast comer of Section 35, T38S, R8E and the 
Klamath Falls City Limits; thence easterly approximately 1/2 mile to the northern boundary 
of Section 1, T38S, R8E; thence southeasterly approximately 1/2 mile to Orindale Road; 
thence north 500 feet along the west side of an easement; thence easterly approximately 1 
and 1/4 miles through Section 1, T38S, R8E to the western boundary of Section 6, T39S, 
R9E; thence southerly approximately 3/4 mile to the southwest comer of Section 6, T39S, 
R9E; thence easterly approximately 1/8 mile to the western boundary of Highway 97; 
thence southwesterly along the Highway 97 right-of-way approximately 1/4 mile; thence 
westerly approximately i/2 mile to Agate Street in Section 7, T39S, R8E; thence northerly 
approximately 1/4 mile; thence westerly approximately 3/4 mile to Orindale Road in 
Section 12, T39S, R8E; thence northerly approximately 1/4 mile into Section 1, T39S, 
R8E; thence westerly approximately 3/4 mile to the Section 2, T39S, R8E boundary line; 
thence southerly approximately 3/4 mile along the Section 2, T39S, R8E boundary line to 
the northwest comer of Section 12, T39S, R8E; thence westerly approximately 118 mile 
into Section 11, T39S, R8E; thence southerly approximately 1/8 mile; thence northeasterly 
approximately 3/4 mile to the southern boundary of Section 12, T39S, R8E at Balsam 
Drive; thence southerly approximately 114 mile into Section 12, T39S, R8E; thence easterly 
approximately 1/4 mile to Orindale Road; thence southeasterly approximately 500 feet to 
Highway 66; thence southwesterly approximately 1/2 mile along the boundary of Highway 
66 to Holiday Road; thence southerly approximately 112 mile into Section 13, T39S, R8E; 
thence northeasterly approximately 1/4 mile to the eastern boundary of Section 13, T39S, 
R8E; thence northerly approximately 114 mile along the eastern boundary of Section 13, 
T39S, R8E; thence westerly approximately 114 mile to Weyerhaeuser Road; thence 
northerly approximately 1/8 mile; thence easterly approximately 1/8 mile; thence northerly 
approximately 118 mile; thence westerly approximately 1/8 mile to Farrier Avenue; thence 
northerly approximately 1/4 mile; thence easterly approximately 1/4 mile to the eastern 
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boundary of Section 13, T39S, R8E; thence northerly approximately 1/8 mile along the 
eastern boundary of Section 13, T39S, R8E; thence easterly approximately 1/4 mile along 
the northern section line of Section 18, T39S, R8E; thence southerly approximately 1/4 
mile; thence easterly approximately 1/2 mile to the boundary of Highway 97; thence 
southerly approximately 1/3 mile to the Burlington Northern Right-of-Way; thence 
northeasterly approximately 1 and 1/3 miles along the high water line of the Klamath River 
to the Southside Bypass in Section 8, T3 9S, R9E; thence southeasterly along the Southside 
Bypass to the Southern Pacific Right-of-Way in Section 9, T39S, R9E; thence southerly 
approximately 112 mile along the Southern Pacific Right-of-Way; thence southwesterly 
approximately 114 mile along the Midland Highway; thence southeasterly approximately 
1/4 mile to the old railroad spur; thence easterly 114 mile along the old railroad spur; thence 
southerly approximately 114 mile in Section 16, T39S, R9E; thence westerly approximately 
113 mile; thence southerly approximately 114 mile; thence easterly approximately 1/16 mile 
in Section 21, T39S, R9E; thence southerly approximately 118 mile to the Lost River 
Diversion Channel; thence southeasterly approximately 1/4 mile along the northern 
boundary of the Lost River Diversion Channel; thence easterly approximately 3/4 mile 
along Joe Wright Road into Section 22, T39S, R9E; thence southeasterly approximately 118 
mile on the eastern boundary of the Southern Pacific Right-of-Way; thence southeasterly 
approximately I mile along the western boundary of the Southern Pacific Right-of-Way 
across Section 22, T39S, R9E and Section 27, T39S, R9E to a point 440 yards south of the 
northern boundary of Section 27, T39S, R9E; thence easterly to Kingsley Field; thence 
southeasterly approximately 3/4 mile to the southern boundary of Section 26, T39S, R9E; 
thence east approximately 1/2 mile along the southern boundary of Section 26, T39S, R9E 
to a pond; thence north-northwesterly for 112 mile following the Klamath Falls City Limits; 
thence north 840 feet; thence east 1155 feet to Homedale Road; thence north along 
Homedale Road to a poiµt 114 mile north of the southern boundary of Section 23, T39S, 
R9E; thence west 1/4 mile; thence north 1 mile to the Southside Bypass in Section 14, 
T39S, R9E; thence east 112 mile along the Southside Bypass to the eastern boundary of 
Section 14, T39S, R9E; thence north 1/2 mile; thence east 900 feet into Section 13, T39S, 
R9E; thence north 1320 feet along the USBR 1-C 1-A to the southern boundary of Section 
12, T39S, R9E; thence north 500 feet to the USBR A Canal; thence southeasterly 700 feet 
along the southern border of the USBR A Canal back into Section 13, T39S, R9E; thence 
southeast 1600 feet to the northwest parcel comer of an easement for the Enterprise 
Irrigation District; thence east-northeast 2200 feet to the eastern boundary of Section 13, 
T39S, R9E; thence north to the southeast comer of Section 12, T39S, R9E; thence along 
the Enterprise Irrigation Canal approximately 112 mile to Booth Road; thence.east 1/2 mile 
to Vale Road; thence north I mile to a point in Section 6, T39S, RIDE that is approximately 
1700 feet north of the southern boundary of Section 6, T39S, RI OE; thence west 
approximately 500 feet; thence south approximately 850 feet; thence west approximately 
200 feet; thence north approximately 900 feet; thence west approximately 1600 feet to the 
western boundary of Section 6, T39S, RI OE; thence north approximately 1/2 mile to the 
southeast comer of Section 36, T38S, R9E, the point of beginning. 
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Note: Sections of OAR 340-264 which do not apply to the Klamath Falls UGB have been 
deleted. A complete copy of rule OAR 264-0200 may be obtained from Oregon 
Department of Environmental Quality. See Part 1 Figure 1 for Klamath Falls City 
boundary. 

Open Burning Control Areas 
340-264-0200 Generally areas around the more densely populated locations in the state 

and valleys or basins which restrict atmospheric ventilation are designated open burning control 
areas. The practice of open burning may be more restrictive in open burning control areas than in 
other areas of the state. The specific open burning restrictions associated with these Open 
Burning Control Areas are listed in OAR 340-264-0100 through 340-264-0170 by county. The 
location of the Klamath Falls Open Burning Control Areas are the same as the Klamath Falls 
UGB shown in Figure 1. The Open Burning Control Areas of the State are defined as follows: _ 
( 1) All areas in or within three miles of the incorporated city limit of all cities with a 

population of 4,000 or more. 

2.1.2.3 Legal Description ofKlamath Falls Area Wood Stove Curtailment Ordinance I Critical 
PM10 Control Area 

. Legal Description of the Klamath Falls Woodstove Curtailment Ordinance Area (Critical 
PM 1 o Control Area) is the same as Klamath Falls UGB area shown in Part 1 Figure 1. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Figure 3: Klamath Falls Area Transportation Analysis Zone Boundary 
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Part 2.2 SUMMARY OF EMISSIONS DATA 

Summary tables of emission data that are presented here include stationary point 
sources, stationary area sources, non-road mobile sources, and on-road mobile sources. 
Summary emissions are expressed as graphs in Figures 4,5,6 and 7. 

Table 2.2.1: Summary of 1996 CO Emissions Data 

Klamath Falls UGB Carbon Monoxide Emissions 
Source _Description Table# SCC Code CO Annual CO Season 

Emissions Emissions (lbs/day) 
(tons/yr) 

AREA SOURCES 

WASTE DISPOSAL, TREATMENT, & RECOVERY 

Residential Open Burning 2.4.10 26-10-030-000 625.9 1,276.2 

Industrial Open Burning 2.4.11 26-1 0-0 I 0-000 27.9 1533 

Commercial I Institutional Open Burning 2.4.12 26-10-020-000 6.1 333 

Commercial / Institutional On-Site 2.4.13 26-01-020-000 0.2 0.7 
Incineration 

Category Subtotal 660 1,463 

SMALL STATIONARY FUEL & WOOD 
USE 
Industrial 

Fuel Oil Combustion 21-02 

Distillate 2.4.3 21-02-004-000 3.3 21.0 

Residual 2.4.3 21-02-005-000 0.3 1.6 

Kerosene 2.4.3 21-02-000-000 Combined with Distillate 

Natural Gas Combustion 2.4.4 21-02-006-000 27.4 176 

Liquid Petroleum Gas Combustion 2.4.S 21-02-007-000 1.2 8 

Industrial Subtotal 32 206 

Commercial I Institutional 

Fuel Oil Combustion 21-03 

Distillate 2.4.3 21-03-004-000 0.9 8.1 

Residual 2.4.3 21-03-005-000 0.1 1.0 

Kerosene 2.4.3 21-03-011-000 Combined with Distillate 

Natural Gas Combustion 2.4.4 21-03-006-000 3.6 321 

Liquid Petroleum Gas Combustion 2.4.5 21-03-007-000 0.0 0.4 

Commercial Subtotal 5 42 

Residential 

Fuel Oil Combustion 21-04 

Distillate 2.4.3 21-04-004-000 I. I 10.7 

Residual 2.4.3 21-04-005-000 NA NA 

Kerosene 2.4.3 21-04-0 I 1-000 Combined with Distillate 

Natural Gas Combustion 2.4.4 21-04-006-000 8.4 78.2 

Liquid Petroleum Gas Combustion 2.4.5 21-04-007-000 0.4 3.6 

Wood Combustion 

Fireplaces 2.4.6 21-04-008-001 284.7 2.660 

Woodstoves. Certified Catalytic 2.-J.6 21-04-008-030 42.S 397 

Woodstoves. Certified Non-Catalycic 2.4.6 21-04-008-050 171.9 1,606 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Table2.2. l: Summary of 1996 CO Emissions Data (continued) 

Woodstoves - Conventional & FP 2.4.6 21-04-008-051 511.9 4,781 ·) 
Insert """" Exempt Pellet Stoves 2.4.6 21-04-008-053 8.4 78 

RWC Subtotal 1,019 9,522 

Residential Subtotal 1,029 9,614 

Category SubtotaJ 1,066 9,862 

SMALL POINT SOURCES 

Permitted Sources (act.>Stlyr, PSEL < 2.4.14 23-07-060.000 36.2 243 
100 Uyr) 

Category Subtotal 36 243 

MISCELLANEOUS AREA SOURCES 

Other Combustion 28-10 

Forest Wild Fires 2.4.7 28,10-001-000 0.0 0 

Slash Burning 2.4.8 28-I0-005-000 0.0 0 

Structural Fires 2.4.9 28-10-030-000 3.2 17 

Category Subtotal 3 17 

Total Area Sources 1,766 11,586 

POINT SOURCES 

Source Number Company name 

2.3.1 Jeld-Wen 121 692 

180009 2.3.I Modoc Lumber 0 0 

180013 2.3.1 Collinsf!Veyerh. 166 909 

180014 2.3.1 Columbia forest Prod. 256 1434 C) 180072 2.3.1 PGE Station 14 162 889 . 

Total Point Sources 705 3923 

NON-ROAD SOURCES 

NONROAD VE!IlCLES - GASOLINE TWO-CYCLE 

Recreational Equipment 2.5.2 22-60-001-000 0 0 

Construction Equipment 2.5.2 22-60-002-000 2 7 

lndustrieJ EquipmCnt 2.5.2 22-60-003-000 21 112 

Lawn I Garden Equipment 2.5.2 22-60-004-000 133 9 

Agricultural Equipment 2.5.2 22-60-005-000 0 0 

Light Commercial Equipment 2.5.2 22-60-006-000 17 93 

Logging Equipment 2.5.2 22-60-007-000 0 0 

Airport Service Equipment 2.5.2 22-60-008-000 0 0 

GASOLINE 2-CYCLE SUBTOTAL 173 220 

NONROAD VE!IlCLES - GASOLINE FOUR-CYCLE 

Recreational Equipment 2.5.3 22-60-00 1-000 0 0 

Construction Equipment 2.5.3 22-60.002-000 28 62 

Industrial Equipment 2.5.3 22-60-003-000 68 368 

lawn I Garden Equipment 2.5.3 22-60-004-000 743 24 

Agricultural Equipment 2.SJ 22-60-005-000 0 0 _,: ,;·-. 

Light Commercial Equipment 2.5.3 22-60-006-000 335 1,811 
le ' , 

· .. ; .... :./ 

Logging Equipment 2.5.3 22-60-007-000 0 0 

Airport Services Equipment 2.5J 22-60.008-000 21 112 
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Table2.2. l: Summary of 1996 CO Emissions Data (continued) 

GASOLINE 4..CYCLE SUBTOTAL 1,195 2,378 

NONROAD VEHICLES - DIESEL CYCLE 

RecrcationaJ Equipment 2.5.4 22-60-001-000 0 0 

Construction Equipment 2.5.4 22-60-002-000 44 97 

Industrial Equipment 2.5.4 22-60-003-000 4 18 

Lawn I Garden Equipment 2.5.4 22-60-004-000 0 0 

Agricultural Equipment 2.5.4 22--60-005-000 0 0 

Light Commei"cial Equipment 2.5.4 22--60-006-000 9 

Logging Equipment 2.5.4 22--60-007-000 0 0 

Airport Services Equipment 2.5.4 22-60-008-000 8 46 

DISEL CYCLE SUBTOTAL 58 170 

NON-ROAD ENGINES/ VEHICLE SUBTOTAL 1,426 2,768 

AIRCRAFT 

Military Aircraft 2.5.5 22-75-001-000 79 432 

Commercial Aircraft 2.5.5 22-75-020-000 12 64 

General Aviation 2.5.5 22·75-050-000 97 532 

Air Taxi 2.5.5 22·75-060-000 21 115 

AIRCRAFT SUBTOTAL 2.5.5 22-75-000-000 209 1,143 

RAILROADS 

Line Haul Locomotives 2.5.6 22-85-002-000 24 'IJ I 

Switch Yard Locomotives 2.5.6 22-85-002-000 6 32 

RAILROAD SUBTOTAL 2.5.6 22-85-000-000 JO 163 

Total Non-Road Mobile Sources: 1,664 4,074 

ON-ROAD MOBILE SOURCES 

Vehicle type 
LDGV 2.6.2 21-01-001-000 2,792 15,563 

LDGTI 2.6.2 22·01-020-000 971 5,411 

LDGT2 2.6.2 22-01-040-000 437 2,438 

HDGV 2.6.2 22-01-070-000 183 1.018 

LDDV 2.6.2 22-30-001-000 14 80 

LDDT 2.6.2 22-30-060-000 s 27 

HDDV 2.6.2 22-30-070-000 360 2,009 

MC 2.6.2 22-0 l 0-080-000 34 188 

Total On-Road Mobile 2.6.2 4,795 26,734 
Sources: 

Total UGB CO 8,930 46,316 
Emissions: 
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Figure 4: Distribution of the 1996 Annual CO Emissions (tons/yr.) 
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Figure 5: Percentage of CO Annual Emissions for 1996 (tons/yr.) 
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Figure 6: Distribution of the 1996 Seasonal CO Emissions (lb./day) 
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Figure 7: Percentage of CO Seasonal Emissions for 1996 (lb./ day) 
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Appendix E, Table E-1. Klamath Falls UGB 1996 TO 2015 CO SOURCE GROWTH FACTORS 

urowth 
POINT SOURCE Growth Growth Rate Area Growth Rate Description Growth Type 

Point Source growth from l 996 l.-lO"I'. UGB lndwuial Land Use I Zoning: Billed (R4. Jll) Linear. ~n-Compounding 

lirowth 

AREA Source Growth Growth Rate Area Growth Rate Description Growth Tvne 

W-'STE DISPOSAL, TR.EA TME.'llT, 8c RECOVERY 
Commercial I Institutional On-Site lneinen.t.ion 1.1% UGB Commercial Land Use I Zoning Bued {Rcf.Jll} Linev, Non-Compounding 
Commerd.J I lnstit1.11ionaJ Open Bumina 1.1% UGB Commercial Land Use/ Zoning Based {Rd.l3l) Linear, Non-Compoundina 
lnduslrial Open Burning 1.40% UGB Industrial Land UlCI Zoning Based (Ref. Jll) Linear. Non-Compounding 
Residential Opei1 Burning 1.191. UGB Household Land Use I Zoning Ba.sed (Ref.133) Compound nte 

SMALL STATIONARY FUEL&: WOOD USE 
/ndlulJ'iol 

Fual Oil Combustion 1.4()-1. UGB lnduslrial Land Use/ Zoning Based (Ref.lll) LinCU", Non-Compounding 
Distill:ue 1.40¥. UGB Jndusaial Land Use/ Zoning Based (R.ef'.lll) Lineat, Non-Compounding 
Re:lidual l.40"/. UGB lndusnial l.and U1e/ Zoning Based (llcf.JlJ) Linear, Non-Compounding .. ~ l.4W. UGB lndusnial l.and Uw I Zoaing Based (Rcf.JJl) Linear. Non-Compounding 

Narun.1 Gu Combuslion l.4W. UGB lndusnial Land Uut/ Zoning Based (Ref.llJ) Linear, Non-Compounding 
Liquid Petroleum Gas Combustion 1.4.W. UGB lndusnial Land UHi Zonina Based (Rcf.Jll) Linear, Non-Compoundina 

c,,,,.-rt1;a11 rn.r1;m1ionai 
Puel Oil Combustion 
Distillate 1.1% UGB Commen:ial Land Use f Zoning Based (Rc£ JlJ) Linat, Non-Conipounding 
Rclidual 1.1% UGB Commercial Land UH I Zoiiing Balled (Rd. llJ) Linear, Non-Compounding 
K~ 1.1% UGB Commen:ial Land U.sa I Zoning Based (Rd. lll) Linear, Non-Compounding 

Natun.1 Gu Combwilion 1.1% UGB Commm:ial land UH I Zonins Sued (1lcf: JJJ) Linear, Non-Compounding 
Liquid Pcwleum Gu Combus1ion I. t'Y. UGB Commen:ial Land Use I Zoning Based (Rd. Jll) Lincv, Non-Compounding 

RuW.ntial 

Fuol Oil Combustion 
Oi1ullale l.1% UGB Household L.wl Use I Zoning Based (llcf. lll) Compound rue 
Rcsidu.ll I. \'Yo UGB Household Land UH I Zoning Bucd. (Ref. lll) Compound me 
K~cne l.1% UGB ffo113chold Land U10 I Zoning Baiied (Rcf.Jll) Compound rue 

Natural Gu Combus1ion I. l'Y. UGB Household Land UH I Zoning Based (Ref. lll) Compound raco 
Liquid Pewleum Gaii Combwitloo 1. l'Yo UGB Howiehold Land Use I Zoning Based (Rcf.Jll) Compound talc 

Wood C0tnbwllon 

Firepl""' 1.20'/o UGB 1999 Oregon Woodbuming Jurvcy analyii.I (DEQ) Linear, Non-Compoundlng{c:alc. In Tablo IZa) 

Wood!tovm ·Certified Catalytic 1.06% UGB 1999 Oregon Woodbumins 1urvcy ualyii.I (DEQ) Linear, Non..Compoundlns (We. In Table Ila) 

WoodlU1¥e:1 ·Certified Non-Catalytic 1.06% UGB 1999 Oreaon Woodbwnin51urvcy analyii.I (DEQ) Linear, Non-CompoundinsJeale.. In Table Ila) 
WoodsU1¥es • Conventional ..0.96'Yo UGB 1999 Orcaon Woodbumins 1urvcy ualyii.I (DEQ) Linear, Non-Compound.Ina (calc. In Table 12a) 

Fire Plue !NCrtS -0.22% UGB 1999 Creson Woodburnins Jurvey analyJis (DEQ) Lineu, Non-Compoundins (ealc. In T:Wle Ila) 
Exem.pc. Pellet Siovi:s 0.20% UGB 1999 Creson Woodbumin1 survey analyiis (DEQ) Linear, Non-Compoundlns (eak.. In T1ble IZa) 

SMALL POINT SOURCES 
Permitted Soun::i:s (>5 IOns/yW", <100 IOnslyT.) l.40"/. UGB lndusnial Land UJC I Zonin1 Based (Rcf.llJ) Linear, Non-Compound.ins 

MISCELLANEOUS r\RLA SOURO:.S 
Other Combiduon 

Fores1 Wild Fira 0.00% UGB No Growth ·no inero&Se in fore:sc rcJOUn::e:I No Growth 
Sluh Burning 0.00% UGB No Givwtb • no incraM in rores1 faoun::cl No Growth 
SlruC!Un.l Fires l.1% UGB Household Land Use I Zoning Based (Rd. llJ) Compoundr;w.11; 

tirowtn 
NON~ROAD Growth Growth Rate Are11 Growth Rate De:scrialloa Growth Tvmo 

2-, -4-Strakc A DfCSCil -
Rzcnalional EqaiptJNnl l.28'Y• UGB J'opuladoa Land Use I Zoning BllSCd (Rd. JJl) Linear, Non-O:impoundlns 
COIUlrVCtfofr Equipment 1.28% UGB Population Lmcl Use I Zoning Based (Rd. llJ) Linear, Non-Compounding 
lndllslrfai E'..qnlptrwnl 1.28% UGB Populacion Lind U. / Zonina Ba.tcd (Re( lll} Linear. Non-Compoundlns 
Lawn I Gardsn E:qulfJllffnl I.ZS% UGB Populaiga Lind Use I Zoains Based (Re( JJJ) Linear, Non-O:impounding 
A,,.mt/trlnJJ Eqalptncnt 1.28% UGB Populuion Land UM I Zonins Sued (Rd. llJ) Linear, Nan-Compounding 
light CClmlrlOCiaJ Equipnnnt l.ll'/o UGB Populadon Land lhef Z~ias B-.ecl (JlcC lll} Lincv, Non-Compounding 
Logginr .,,_,,, l.Z8% UGB Popuiadon Land UM I ZoaiflB Based {Rd. JJJ) Linear, Nan..compoundias 
Air ~t'?la E.qulptrttnt l.28% UGB PopulUioa Lind Use I Zorlin1 Ba.tcd (Rd lll) Linear, Non-Co1Rpoundins 

lbilrall4il IAO% UGB BEA. lndusaial Employmau: (SIC Employes) Linear, Non-Compoundia11 

Growth 
MOBILE SOURCE Growth Growth Rate Ar<0 Growth Rate Descriotion Growth Tv"e 

Mobile Soum=i • ~p all vehicle rypes UGB COOT Tr.vel Oemllld Model. Linat 

Sii 7/lll99,IOl\199, 121'%7199 adjUlled R.WC growdl naa 
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Part 2.3 STATIONARY POINT SOURCES 

2.3.1 INTRODUCTION AND SCOPE 

This is an overview and summary of the stationary point source inventory. Point sources 
are defined as stationary industrial sources emitting more than 100 tons per year of CO within a 
25-mile buffer zone of the Klamath Falls UGB. Emission information has been compiled and 
reported for each applicable individual point source within the Klamath Falls UGB and 25-mile 
buffer zone emitting CO .at the levels listed above. Sources inside the Klamath Falls UGB which 
emit less than 100 tons per year of CO are assigned to the appropriate area source category. 

Significant CO Point sources operating in Klamath Falls UGB in 1996 include Jeld Wen, 
Inc., Collins Products LLC, and Columbia Forest Products. PG&E Gas Transmission is located 
outside the UGB but within the 25-mile buffer zone. Calculations and background data for each 
point source included in this inventory, as shown in Table 2.3.l through Table 2.3.3 are included 
in Appendix A. 

2.3.2 METHODOLOGY AND APPROACH 

Stationary point source emissions and compliance data for the State of Oregon is maintained in a 
database of permitted sources that includes two major classifications: 
1) A2 and/or synthetic minor sources emitting 10 to 99 tons per year, and 2) Title V sources 
emitting 100 tons or more per year. Point sciurces in this database were carefully screened in 
order to select sources located within the Klamath Falls UGB, and for sources emitting more than 
100 tons per year, located outside the UGB but within the 25-mile buffer surrounding the 
attainment area. California's Siskyou County APCD was contacted for the information on 
possible major CO sources )ocated in southern portion of the 25-mile buffer zone around 
Klamath Falls UGB. 

Initial estimates of actual emissions were made when an Oregon Air Contaminant 
Discharge Permit (ACDP), a Synthetic Minor permit, or a Title V permit was issued. Emission 
factors used to calculate permitted pollutant levels in the various permit types are based on: 
1) methods and procedures given in AP-4211, 2) the result of detailed local studies or experience, 
3) source tests, or 4) chemical mass balance calculations. 

2.3.2.J Annual Emission Calculations 

The Emission Inventory Group, Technical Services Section, Air Quality Division of the 
Oregon DEQ reviews these emission factors during the annual update of the emission inventory. 
These emission factors, together with the annual production levels, are used to estimate actual 
annual emissions. Data used in the estimates includes emission factors, annual throughput or 
process rate, and operation schedule. These emissions estimates are given in Appendix A of this 
inventory. 
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Annual point source emission estimates are calculated and saved in MS ACCESS format. 
Data from the MS ACCESS files is used to update the DEQ database ACSIS. Attainment 
year(l 996) actual annual emissions calculations for the point sources included in this inventory 
are provided in spreadsheet format in Appendix A. 

As required by the EPA guidance docurnent3, Rule Effectiveness (RE) was applied to the 
inventory of stationary point sources. The intent of Rule Effectiveness is to accurately estimate 
emissions by avoiding miscalculations generated by assuming that regulatory programs for 
stationary sources are being and will continue to be implemented with full effectiveness, 
achieving all of the reported, required, or intended emission reductions, and maintaining that 
level over time. RE is applied to the calculation of controlled emissions as follows: 

RE Emissions = Uncontrolled Emissions x (I - (Control Efficiency x RE Factor)) 

RE is generally applied to emission sources where there is a regulatory program in place 
requiring an emission reduction to the emission source. Sources exempt from RE include: 
unregulated uncontrolled sources, sources for which emissions are calculated by means of direct 
determination, and sources with control achieved by means of an irreversible process change that 
eliminates the potential for Co emissions. Examples of direct determination include: chemical 
mass balance, continuous emission monitoring (CEM), and in certain cases stack testing. 

Generally, the EPA default of 80 percent rule or control effectiveness is used. To use a (]ti 
factor other than 80 percent, EPA requires a local category-specific evaluation that covers 
categories representing at least 80 percent of the emissions inventory. EPA has acknowledged 
that in cases where control efficiencies exceed 95 percent, using an 80 percent RE factor may 
artificially inflate emission est.imates. In these cases, EPA allows a source specific evaluation to 
derive an alternative factor. The new RE factor can be found by following EP A's Questionnaire 
Approach, SSCD study, or some other approach approved by the EPA. The Questionnaire 
Approach was not used in this inventory for CO. Sources that are exempt from RE evaluation 
were also identified. Documentation of RE can be found in Appendix A. 

Control Efficiencies (CE) are usually found in several ways. The most common way is 
from the permit, which often references a source test measuring input and output emission 
quantities. Where a source test was performed only on an output stream, the control efficiency is 
be determined by a ratio of the output emission rate to the uncontrolled emission rate predicted 
by an emission factor. Control Efficiencies are stated by equipment manufacturers based on 
previous source tests on similar units, typically subject to verification by future source tests. 
Control Efficiencies may also be determined when factors were used in mass balance 
calculations. For the case of Klamath Falls, no control efficiencies were effective for 1996 and 
were listed as zero. 

Because the CE was zero, the RE emissions equaled the estimated uncontrolled 
emissions. 
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2.3.2.2 Seasonal Emission Calculations 

To determine typical daily emissions from point sources during the CO season, a 
seasonally adjusted activity level had to be found for each source. The equation for calculating 
typical daily emissions follows: 

Typical CO = 
Season Emissions 

Annual Emissions 
(tons/yr) 

x~~~~SAF~~~~~
(# of Activity Days x # Weeks) 

For sources with permits, the typical annual activity levels in days per week and weeks per year 
were found in the sources' permits. For those sources without permits, an activity level of zero 
was assumed. Seasonal adjustments of the typical annual activity levels to the CO season for 
permitted sources inside the Klamath Falls UGB was performed using permitted operating times. 

2.3.3 SUMMARY OF STATIONARY POINT SOURCE EMISSIONS 

Per EP As Guidance for CO Maintenance Plans, stationary point sources emissions reflect 
actual 1996 emissions, not maximum allowable permitted levels. 

Stationary point source emissions have been summarized by annual and seasonal 
emissions by source in Figures 10 through 13. Stationary point source emissions are further 
summarized by firm and by source category in Tables 2.3.l through 2.3.3. Since RE is zero for 
all the point sources in 1996, the rule effected emissions are the same as the uncontrolled 
emissions. Therefore all three of the tables represented RE emissions. 
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Figure 8: Distribution of Annual Point Source CO Emissions for 1996 
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Figure 9: Percentage of Annual Point Source CO Emissions for 1996 
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Figure 10: Distribution of Seasonal Point Source CO Emissions for 1996 
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Figure 11: Percentage of Seasonal Point Source CO Emissions for 1996 
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POINT SOURCE SUMMARIES 

Rule Effected point source emissions for both annual and seasonal CO emissions are summarized 
in Table 2.3.l by actual uncontrolled emissions, in Table 2.3.2 by RE emissions and in Table 
2.3.3 by RE emissions by source category. Since none of the sources had CO controls in 1996, 
their control efficiencies and rule effectiveness are equal to zero. 

Table 2.3.1: Klamath Falls 1996 CO Season: Summary of Point Source Emissions by Firm 

Source 
Number 

180-006 
180009 
180013 
180014 
180072 

Notes: 

Company name (1) (2) 
-CO Emissions-

Annual Daily 
.· (t/yr) (lbs/dy) 

Jeld-Wen 121 692 
Modoc Lumber 0 0 
Collins/Weyerh. 166 909 
Columbia Forest Products 256 1434 
PGE Station 14 162 889 

Total CO (within 25 mile radius of the Klamath FaJls UGB ): 705 3923 
. 

l) The rule-effected annual emissions are from the Table 2.3.2 Summary of Rule-Effected Point Source Emissions. 

2) The rule-effected typical daily emissions for 1996 are from the Table 2.3.2 Summary of Rule-Effected 

Point Source Emissions. 

3) For SCC codes see in~ividual source spreadsheet in the Appendix A. 

4) Modoc Lumber (source# 180009) was closed in April 1995 
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Table 2.3.2: Klamath Falls UGB 1996 CO Season: Summary of Rule Effected Point Source 
Emissions (Tons/Year, Lbsillay) 

Source sec• Company name (\) (2) (3) (4) (5) (6) (7) (8) (9) 
Number CE RE SAF co co No RE Applied RE Applied 

AcEivity Activity CO Emissions CO Emissions 

(cl/wk) (cl/yr) (•lvr) (lbs/dv) (t/vr) (lbs/dv) 

180006 Jeld-Wen Oo/o Oo/o 1.0 7 350 121 692 121 692 

180009 Modoc Lumber 0% 0% 1.0 0 0 0 0 0 0 
180013 Collins/Weyerh. 0% Oo/o 1.0 7 365 166 909 166 909 

180014 Columbia Forest Products 0% 0°/o 1.0 7 357 256 1,434 256 1,434 

180072 PGE Station 14 Oo/o 0% 1.0 7 356 162 889 162 889 

Total CO fwithin a 25 mile radius of the Klamath Falls UGB\ 705 3 923 705 3 923 

Notes: 
• For SCC codes see individual source spreadsheet in the Appendix A-2. 
I) None of the sources had CO controls in 1996, subsequently, their 1996 baseline Control Efficiencics(CE) are all zero. 
2) Rule Effectiveness(RE) is zero if no controls exist. RE emissions for daily and annual emissions are calculated using 
EPA-452/R-92-101 The Guidelines For Esllmailngand Applying Rule Effectiveness/or 

Oz.one/CO SIP Base Year lmenlories. (DEQ Rej/65) 
3) Seasonal Adjustment Factors (SAF)_were assumed to be I unless a reasonable SAF could be detennined using 

the Emission Statements or some other method. Lbs per Day Is Average Winter Day Emissions and is calculated: 
(Tons per Yr)• (2000 Lbsffon) • (SA!') I (Days per Year) 

4) Activity was pulled directly from the source's pcnnit in effect in 1996. 
S) Annual days of operation are taken from the 1996 annual report for each sourte. 

Days per Year =(Hours per Year)/ (Hours per Day) 
6) The annual emissions·are calculate;d in Appendix A, Table-A2 using the following general equation: 

Tons per Year Actual Emissions= (1996 production levels)•(currcnt emission factor)/20001b.lton. 
7) The daily emissions (lblday actual emissions) are calculated by multiplying the annual emissions by 2000 lblton 

and then dividing by the annual days of operation. 
8) The Rule Effected annual emissions are calculated using the equation: 

RE emissions= Uncontrolled Emissions• (1-(CE•RE)). 
Uncontrolled Emissions are calculated by th~ following equation: 

Uncontrolled Emissions = ACtua.I Emissions/( I-CE) 
For all sources the Actual Emissions= the Uncontrolled Emissions= the Rule Effected Emissions. 

9) The Rule Effettcd seasonal daily Emissions are calculated using the equation: 
RE emissions= Uncontrolled Emissions• (l·(CE•RE)}. 

Uncontrolled Emissions are calculated by the following equation: 
Uncontrolted Emissions '"' Actual Emissions/( I-CE) 

For all sources the Actual Emissions= the Uncontrolled Emissions= the Rule Effected Emissions. 
10) The Plant Site Emission Limits are the limits on.the current pennit (as of 1998). 
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Table 2.3.3 Klamath Falls UGB 1996 CO Season: Summary of Point Source Rule Effected 
Emissions by Source Category 

CO Emissions 

SIC! S!C2 SIC3 Source# Company Name 
Annual 

(tons/yr) 
CO season 
(lbs/day) 

Sawmills and Planing mills (242) 

Millwork, Veneer, Plywood, and Structural Wood Members (243) 
Gas Production and Distribution.(492) 

2421 2493 4961 18-0006 Jeld-Wen, Inc. 
2421 18-0009 Modoc Lumber 
2436 
2436 

4922 

Notes: 

4961 

Total 

18-0013 Collins Products 
18-0014 Columbia Forest Products. 

18-0072 PG&E Gas Transmission 

121 
0 

166 
256 

162 

705 

1) Only point sources with CO greater than 100 ton/yr. and located within the Klamath Falls UGB 
or within 25 miles of the UGB (radius/buffer zone) are included. 

2) Modoc Lumber.Co. was closed in April 1995 and its permit was canceled. 

3) If a Source Industry Category is not in this Table there were no major sources with the SIC in 
the Klamath Falls UGB inventory (including the 25 mile boundary) 

4) For SCC codes see indi~idual source spreadsheet in the Appendix A~2. 
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Part 2.4 STATIONARY AREA SOURCES 

2.4.1 INTRODUCTION AND SCOPE 

This section describes the development of the emissions inventory for carbon monoxide 
for stationary area sources located in the Klamath Falls UGB in the 1996 CO Attainment Year. 
Area sources included in this inventory are stationary and collectively represent relatively small 
and numerous individual sources within the inventory area. Included in the area source category 
are four groups of distinct area source emission contributors: Waste disposal, treatment and 
recovery (including residential, industrial, and commercial open burning); Small stationary fuel 
and wood use (including residential, industrial, and commercial combustion); Small point 
sources (industrial point sources with CO Plant Site Emission Limits (PSEL) less than I 00 
tons/year and actual CO emissions greater than 5 tons/year); and Miscellaneous (forest fires, 
structural fires, and slash burning). 

Table 2.4.1 lists the procedures used to develop the emission estimates for the various 
categories of area source CO emissions included in the Klamath Falls UGB inventory. Estimated 

· emissions represented in this inventory occur on an average weekday during the three-month CO 
season of December !through December 31, 19.95 and January I through February 28, 1996. 

2.4.2 METHODOLOGY AND APPROACH 

2. 4. 2.1 Source Category Identification 

Discussion of guidance documents and broad methodology used to calculate stationary 
area source emissions can lie found in Part I. The list of stationary area sources included in the 
inventory was based on the EPA Procedures Document3 and the Emissions Inventory 
Requirements for C01• These area sources were compared to sources evaluated in the Portland 
Metro CO NAA, 1991 SIP CO lnventory56, and the annual inventory of point source categories. 

Emission factors were taken from the EPA Procedures Document3, the FIRE Version 
6.22 SCC's and Emission FactorsllB, the Compilation of Air Pollution Emission Factors (AP-
42)8, various EPA Surveys, and local studies conducted by the Oregon Department of 
Environmental Quality or environmental consulting finns. Errors in estimated emissions could 
occur in the multiplier values used, in the accuracy of calculations, or in mistakes in the 
construction of equations. Therefore, estimated emissions were checked for reasonableness by a 
number of approaches: I) using alternative multiplier values when possible; 2) comparing 
estimates with the results of earlier area source inventories; and 3) perfonning independent 
checks on the accuracy of the multiplier values, the methodologies, and the emission 
calculations. 

Seasonal activity factors were taken from the EPA Procedures DocumentJ or were 
derived by DEQ and based upon season specific activity levels. State regulations applicable to 
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each area source category are outlined in Table 2.4.l; these regulations were used when 
determining control efficiency and rule penetration. Rule effectiveness for all categories was 
based upon the default level of 80 percent from EPA' s Guidelines for Estimating and Applying 
Rule Effectiveness For Ozone I CO State Implementation Plan Base Year lnventoriesl65. 
Applicable state regulations cited are from Oregon Administrative Rules, Chapter 340, 
Department of Environmental Quality32. These citations are abbreviated using the following 
format: OAR 340-(Division #)-(Applicable Rule #'s). All rule citations are followed with the 
effective date of the rule as it was applied in this inventory for historical reasons. This date is 
important because the rules in effect for this specific inventory year may be subject to changes. 
When a rule is applied to emission calculations it is assumed to have been in effect throughout 
the year of the inventory. 

2.4.2.2 Prevention o(Double Counting 

Special care was taken to prevent double counting of emissions sources associated with 
both area and point sources. First the area sources were reviewed to identify which categories 
may have been accounted for in the point source inventory. Only two area sources were 
suspected: industrial open burning and industrial fuel consumption. Industrial open burning was 
not included with the point sources because it is illegal under Oregon rules and would only occur 
outside of a company's permitted and reported activities. Industrial fuel consumption was only 
calculated for the Klamath Falls UGB industries and is negligible compared to the CO emissions 
from the TV sources. Where appropriate industrial fuel consumption from the stationary point 
sources was subtracted from the area source categories. We believe the rest of the area source 
emissions form fuel consumption represent smaller industrial sources, which do not account for 
CO emissions in their permits •. Agricultural burning category was not inventoried as a separate 
category to prevent double coimting. Carbon monoxide emissions from agricultural burning 
were included in the open burning category emissions as the number of permits and violations 
provided by the Klamath County Fire district # 1 for this inventory represented permits and 
violations issued in 1996 for all kinds of burns and did not indicate the category. 

2.4.3 SUMMARY OF STATIONARY AREA SOURCE E!"'ISSJONS 

A summary of the stationary area source inventory is shown in Tables 2.4.1 and 2.4.2 for 
the major area source categories. Aiinuai emissions and daily emissions, adjusted for activity 
during the CO season, are shown. Summary area source emissions are expressed as graphs in 
Figures 12 through 17. 

2.4.4 DISCUSSION OF AREA SOURCE CATEGORIES 

Each of the major area source categories, as shown in Tables 2.4.1 and 2.4.2 is comprised 
of area source types. Detailed descriptions of the emission estimation methodology for each 
source type is included in Tables 2.4.3 through 2.4.14 and in Appendix B. The applicable 
appendix table number is included in the annotations, which accompany the summary table. 
Discussion of data sources, emission factors, seasonal adjustment factors, and activity levels 
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('- _ which affect the area source are included for each area source type. Applicable state regulations 
affecting a specific area source emission category are included in the notes on each category 
summary table. If specific area source type emissions were affected by state regulations during 
the inventory year, control efficiency, rule effectiveness, and rule penetration have been 
appliedl,3. Example calculations for emissions estimates are included on individual spreadsheets. 
The following sections describe these major categories; subsections corresponding to individual 
area source types are included. 

2.4.4.J Waste Disposal. Treatment. and Recovery 

This category includes disposal, treatment, recovery and clean up of solid and liquid 
wastes by incineration and open burning. 

2.4.4.1.1 Incineration 

This category consists of the disposal of solid waste, infectious waste, or crematory 
incinerator waste from industrial and commerciaVinstitutional sources by combustion. 
Combustion occurs in a structure or furnace for the purpose of reduction in volume or weight of 
the waste material. 

2.4.4.1.1.l lndustrial incineration 

The Klamath Falls UGB does not contain any industrial incineration sources that fall into 
the description listed above and as such has not been inventoried here. 

2.4.4.J.1.2 Commercial Incineration 

In Oregon, commercial incineration sources are treated as permitted point sources. 
Because emissions from these smaller "point sources" are below the point source cut-off level 
used in this inventory they are included here as part of the area source category. Commercial on
site solid waste incineration tonnage is based upon actual annual emission calculations from 
Oregon DEQ Air Contaminant Discharge Permits. For the purpose of the area source inventory 
"commercial" on-site solid waste incineration is restricted to DEQ class A2 and class B permits 
winnowed for the appropriate commercially related SIC classifications. Commercial incineration 
activity is assumed to occur 5 days/week and the seasonal adjustment factor is uniform (1.0) as 

found in EPA Procedures Document3, Table 5.8-1. Specific incineration rules apply to 
Infectious Wastes and Crematory Incinerators. Control efficiency, rule effectiveness and rule 
penetration have been applied to the emissions estimates. Applicable state regulations are from 
OAR 340-230-0010, 0030, 0100, 0110, 0120, 0130, 0140, 0150, 0200, 0210, 0220 and 0230 
(rule effective date 3-13-90, renumbered from 340-25-850, 855, 860,865, 870, 875,880, 885,890, 
895, 900, and 905 effective date 10-14-99)22.-

Methodology, information sources, and a summary of estimated emissions from 
commercial incineration are shown in Table 2.4.13. 
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2.4.4.1.1.3 Residential Incineration 

Residential on-site solid waste incineration activity is assumed to be zero. DEQ rules 
outlining structural requirements, source tests, and continuous emission monitoring as well as 
associated permit costs preclude individual residential construction of incineration devices. 
Destruction of solid waste and yard debris at residential sites is included in residential open 
burning calculations. 

2.4.4.1.2 Open Burning 

This category includes waste material disposal from industrial, commercial I institutional, 
and residential sources in open outdoor fires, burn barrels or incinerators which do not meet DEQ 
emission limits, or burn in a manner in which combustion air is not effectively controlled and 
combustion products do not vent through a stack or chimney. 

2.4.4.1.2.J Industrial Open Burning -

Industrial open burning is prohibited in the Klamath Falls UGB except by special letter 
(hardship) permit issued by DEQ Western Region Office. DEQ permit tracking does not indicate 
if the hardship burn permit is issued for residential, commercial, or industrial purpose. 
Emissions were calculated by first allocating the employee population from County Business 
Patterns, Oregon 1990240 in SIC groups 20 - 39 to the Klamath Falls UGB based upon the 
percentage of population withi,n the UGB. The loading factor of 160 tons/1,000 employees for 
industrial open burning is based on the value provided in the EPA Procedures Document3, Table 
4.6-2. The emission factors are from AP-42, Table 2.5-18 and are an average of the factors for 
open burning of wood and refuse. Industrial open burning is assumed to occur five days per 
week, 52 weeks per year. A DEQ calculated seasonal adjustment factor (1.0) is used which 
reflects a uniform application of illegal open burning on an annual basis. Since legal open 
burning is assumed to be zero based on the applicable Oregon Administrative Rules listed below, 
all open burning is illegal. Under this method, control efficiency, rule effectiveness and rule 
penetration are inherent in the illegal emissions estimates. Applicable state regulations are from 
OAR 340-264-0010, 0020, 0030, 0040, 0050, 0060, 0070, 0080, 0120, 0130, 0140, and 0180 
(rules effective date 3/11/92 renumbered from 340-23-022, 025, 030, 035, 040, 042, 043, 045, 
065, 070, 075, and 100 effective date 10-14-99)22. 

Methodology, information sources, and a summary of estimated emissions from 
industrial open burning are shown in Table 2.4.4. 

2. 4.4.J.2.2 Commercial Open Burning-
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;,- · Commercial open burning is prohibited in the Klamath Falls UGB except by special letter 
(hardship) permit issued by DEQ. DEQ permit tracking does not indicate if the hardship burn 
permit is issued for residential or commercial purposes. Emissions were calculated by first 
allocating the employee population from County Business Patterns, Oregon 1990240 in SIC 
groups 50 - 99 to the Klamath Falls UGB based upon the percentage of population within the 
UGB. The loading factor of24 tons/1,000 employees /year for commercial open burning is 
based on the value provided in the EPA Procedures Documentl, Table 4.6-2. The emission 
factors are from AP-42, Table 2.5-J & and are an average of the factors for open burning of wood 
and refuse. Commercial open burning is assumed to occur five days per week, 52 weeks per 
year. A DEQ calculated seasonal adjustment factor ( 1.0) is used which reflects a uniform 
application of illegal open burning on an annual basis. Since legal open burning is assumed to be 
zero based on the applicable Oregon Administrative Rules listed below, all open burning is 
illegal. Under this method, control efficiency, rule effectiveness and rule penetration are inherent 
in the illegal emissions estimates. Applicable state regulations are from OAR 340-264-0010, 
0020, 0030, 0040, 0050, 0060, 0070, 0080, 0120, 0130, 0140, and 0180 (rules effective date 
3/11/92 renumbered from 340-23-022, 025, 030, 035, 040, 042, 043, 045, 065, 070, 075, and 100 
effective date 10-14-99)22. 

Methodology, information sources, and a summary of estimated emissions from 
commercial open burning are shown in Table 2.4.5. 

Control efficiency, rule effectiveness and rule penetration are inherent in the estimation of 
open commercial and industrial open burning since all burning is illegal. 

2.4.4.1.2.3 Residential Open Burning 

Residential open burning is prohibited inside the Klamath Falls Burn Ban Boundary (BBB) 
during CO season and is restricted in the rural Klamath Falls UGB. The BBB is defined by the 
Klamath Falls city boundary, see Figure 1. For rural Klamath Falls, the Klamath County Fire 
District #1 and Environmental Health Department prohibits residential open burning during fire 
season, typically July 1 through mid-October. Permits are issued for residential open burning in 
rural parts of the Klamath Falls UGB on days outside the frre season when the ventilation index 
is above 400. Open burning is also banned on yellow and red days regulated by the Klamath 
County Health Department during the wood stove curtailment season, usually during October -
February. 
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Legal Burning 
CO emissions were estimated by distinguishing between legal and illegal burning. CO emissions 
from legal burning were estimated by multiplying the tons of each type of material legally 
burned by the emission factor for the specific material. The tons of each type of material legally 
burned were estimated by acquiring the number of open burning permits issued by the Klamath 
County Fire District #1 and Klamath County Environmental Health Department335. Estimated 
amount burned/permit is based on discussions with the Grants Pass FD's Ron Shwartz323. 
Amount burned per permit is an estimate based on observational experience. Grants Pass 
estimate is used in this inventory for the lack of local information and based on the assumption 
that the amount per permit burned in Grants Pass is similar to that burned in Klamath Falls. We 
assume that each annual permit was used twice during the 1996 (once in spring and once in fall) 
to estimate actual amount of burns. The size of the burn piles is assumed to be the legal limit 
described on the permit application323. The pile size is multiplied by a material specific density 
to obtain weight per burn8. The type of material burned was estimated by reviewing the illegal 
burn violation report for incidences whose only violation was that the ventilation index was 
below 4QQ323. Using these otherwise legal burns should give an indication of what types of 
materials and how much of each type make up piles. Once the pile size, material type and 
relative amounts, and number of legal open burns are estimated, the number of tons of each type 
of material burned is calculated. The number oftons of material burned was multiplied by 
emission factors from AP-42Bto the legal burn determine the total legal emissions. To calculate 
the annual emissions from brush, the equation was: 

issued permits • factor • % brush • pile size • density brush pile = amount brush burned. 

amount of brush burned• brush CO emission factor= CO emissions. 

The '%brush' refers to the rel;tive percentage of!egal material burned that may be composed of 
brush. The other legal materials considered are wood and leaves/grass. Because residential open 
burning is prohibited during CO season , there were no typical day emissions from legal burning. 

Illegal Burning 
CO emissions from illegal burning were estimated by multiplying the tons of each type of 
material illegally burned by the emission factor for the specific material. The tons of each type 
of material were estimated by acquiring the violation information for the Klamath Falls UGB 
from Klamath County Fire District #IJ35. The number of violations was then multiplied by a 
factor (illegal open burns/documented violation) to estimate the number of actual illegal burns. 
For the lack of the local information, this factor came from interviews with Josephine County 
open burning inspectors and the fire district. The size of the piles and the relative percentage of 
the material types was taken from the violation records. The pile size was converted from volume 
to mass by using material densities obtained from the ODEQ Waste, Management, & Cleanup 
(WMC) division96. To calculat~ the annual emissions for garbage, the equation was: 

Reported Violations • % Garbage burned • Factor • avg. Pile Size • density Garbage pile = 
amount garbage burned. 
Amount of garbage burned • Garbage CO Emission Factor= CO emissions. 
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The '% garbage' refers to the relative percentage of illegal material burned that may be composed 
of garbage. The other illegal materials considered are wood, brush and leaves/grass. Some of 
this otherwise legal material may have been burned out of season, in a prohibited area, in too 
large a pile, or when the ventilation index was below 400. 

The emission factors are from AP-428. The material densities are estimates from the ODEQ, 
WMC Division, solid waste section269. CO season typical day emissions were calculated by 
multiplying the annual emissions by a ODEQ derived seasonal adjustment factor, then divided 
by the number of days per week that burning likely occurred. 

Rule Effectiveness (RE) 
RE applies to residential open burning and is inherent in the estimation method. The category is 
in fact split into 100% RE (legal burning) and 0% RE (illegal burning). 

Applicable state regulations are from OAR 340-264-0010, 0020, 0030, 0040, 0050, 0060, 0070, 
0080, 0120, 0130, 0140, and 0180 (rules effective date 3/11192 renumbered from 340-23-022, 
025, 030, 035, 040, 042, 043, 045, 065, 070, 075, and 100 effective date 10-14-99)22. 

Methodology, information sources, and a summary of estimated emissions from 
residential open burning are shown in Table 2.4.10. 

2.4.4.2 Small Stationary Fossil Fuel and Wood Use 

This category includes small furnaces, heaters, heating units, and cooking devices, which 
produce emissions less than 100 tons/year. Four main types of fuel are used within the Klamath 
Falls UGB by industrial, commercial/institutional, and residential sources: fuel oils, natural gas, 
liquefied petroleum gas (LPG), and wood. Wood fuel use is only evaluated for residential 
sources in which it is primarily used in fireplaces, wood stoves, furnaces, and for cooking. For 
the purpose of the area source inventory fossil fuel and wood fuel use is evaluated for space 
heating or cooking purposes only; use of these fuels by industrial and commercial sources for 
other purposes is included in the point source inventory. 

2.4.4.2.1 Fuel Oil Combustion 

Fuel oil emissions from industrial and commercial sources are from fuel oil consumption 
in large or small boilers, furnaces, heaters, space heaters, and other heating devices. Residential 
fuel oil emission sources are primarily from fuel consumption in furnaces, space heaters, and 
other heating devices. For this inventory, industrial and commercial fuel oil consumption 
includes residual oil, distillate oil, and kerosene use; residential fuel oil consumption includes 

•· ·· · distillate and kerosene use only. 
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Fuel oil use emissions estimates are based on the U.S. Department of Energy/Energy <ti) 
Information Administration document State Energy Data Report: Consumption Estimates, 
1996343, Klamath Falls UGB population data, SIC population data and County Business Patterns, 
1996, Oregon334. Fuel oil use estimates for industrial sources have been calculated by using 
Klamath Falls UGB SIC group 20 - 39 employee population (Appendix B, Table B-4). The 
Klamath Falls industrial population number for 1996 were estimated by City of Klamath Falls 
City Planner Cameron Gloss. Industrial fuel oil consumption estimates are summarized in 
Appendix B, Table B-5. Fuel oil use estimates for commercial sources have been calculated by 
using Klamath Falls UGB SIC group 50 - 99 employee population. Commercial fuel oil 
consumption estimates are summarized in Appendix B, Table B-5. 

These estimates assume that a portion of the commercial and industrial activity within 
Klamath County occurs within the UGB. Industrial and commercial fuel oil use in this category 
is assumed to be used for space heating for employees working in a facility. Oregon DEQ Air 
Contaminant Discharge Permits (ACDPs) are issued based on process related emissions only. 
Facilities, which are, included in the point source inventory report total fuel oil use on an annual 
basis as part of the ACDP requirements. For this inventory the fuel oil use reported in the ACDP 
is assumed to be used for processes related purposes: not for space heating or other uses. 
Emission factors for industrial, and residential sources are from the EPA document Compilation 

of Air Pollutant Emission Factors, (AP-42, 5th Edition)216, Table 1.3-1. The emission factors for 
industrial, and commercial/institutional distillate fuel oil are the same. Seasonal adjustment 

factors and activity levels are taken from the EPA Procedures Document2, Table 5.8-1. 6 
Fuel oil use emissions estimates for residential sources are calculated using the U.S. 

Department of Energy/Energy Information Administration document State Energy Data Report: 
Consumption Estimates, 1996343, Klamath Falls UGB population data333 and County Business 
Patterns, 1996, Oregon334. P~pulation estimates can. be. found in Appendix B, Table B-1. Fuel 
oil use for residential sources has been estimated by using Klamath Falls UGB population 
number; residential fuel oil consumption estimates are summarized in Appendix B, Table B-5. 
Emission factors are from the EPA document Compilation of Air Pollutant Emission Factors, 

(AP-42, 5th Edition)216, Table 1.3-1. Total distillate and kerosene use is combined for emission 
estimate purposes. While the American Standards for Testing and Materials (ASTM) classify 
kerosene as Grade I and furnace oil as Grade 2 they are both distillate oils and have similar gross 
heating value. AP-42 does not provide separate emission factors for the two fuels when used in a 
residential furnace. In addition, use of kerosene as a space heating fuel, particularly in furnaces, 
is limited in Oregon. Seasonal adjustment factors and activity levels are taken from the EPA 
Procedures Document2, Table 5.8-1. A summary of the emission estimates and assumptions for 
fuel oil use for space heating are shown in Table 2.4.3. 
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2.4.4.2.2 Natural Gas and Liquefied Gas Combustion 

Natural gas and liquefied gas combustion oil emissions from industrial and commercial 
sources are from natural gas and liquefied petroleum gas (LPG) fuel consumption in large or 
small boilers, furnaces, heaters, space heaters, and other heating devices. Residential natural gas 
and liquefied petroleum gas (LPG) fuel emission sources are primarily from fuel consumption in 
furnaces, space heaters, and other heating devices. For this inventory, industrial and commercial 
natural gas and liquefied petroleum gas (LPG) fuel oil consumption includes residual oil, 
distillate oil, and kerosene use; residential fuel oil consumption includes distillate and kerosene 
use only. Natural gas and liquefied petroleum gas (LPG) fuel use emissions estimates are based 
on the U.S. Department of Energy/Energy Information Administration document State Energy 
Data Report: Consumption Estimates, 1996 343, Klamath Falls UGB population data333, SIC 
population data333 and County Business Patterns, 1996, Oregon334. 

Natural gas and liquefied petroleum gas (LPG) fuel use for industrial sources have been 
estimated by using Klamath Falls UGB SIC group 20 - 39 employee population data (Appendix 
B, Table B-4) provided by the City of Klamath Falls City Planner Cameron Gloss. Industrial 
natural gas and liquefied petroleum gas (LPG) fuel consumption estimates are summarized in 
Appendix B, Table B-5. Natural gas and liquefied petroleum gas (LPG) fuel use for commercial 
sources have been estimated by using Klamath Falls UGB SIC group 50 - 99 employee 
population developed by the City of Klamath Falls City Planner Cameron Gloss. Three source 
permits included in the stationary point source category mention the use of natural gas. The use 
included in the stationary point source category has not been subtracted to prevent double 
counting in the industrial natural gas category to avoid negative CO emissions that would result. 
We believe the reason for that.is major industrial point sources location. Most of the major 
industrial CO sources are loc~ted in 25 miles radius buffer zone outside UGB and thus do not 
contribute to double counting of the UGB emissions. Commercial natural gas and liquefied · · 
petroleum gas (LPG) fuel consumption estimates are summarized in Appendix B, Table B-5. 

These estimates assume that a portion of the commercial/institutional and industrial 
activity within Klamath County occurs within the UGB. Industrial and commercial natural gas 
and liquefied petroleum gas (LPG) fuel use in this category is assumed to be used for space 
heating for employees working in a facility. Oregon DEQ Air Contaminant Discharge Permits 
(ACDPs) are issued based on process related emissions only. Facilities, which are included in 
the point source inventory, report total natural gas and liquefied petroleum gas (LPG) fuel use on 
an annual basis a5 part of the ACDP requirements. For this inventory the natural gas and 
liquefied petroleum gas (LPG) fuel use reported in the ACDP is assumed to be used for processes 
related purposes: not for space heating or other uses. Natural gas emission factors for 
commercial/institutional and industrial sources are from the EPA document Compilation of Air 

Pollutant Emission Factors, (AP-42, 5th Edition)216, Table 1.4-1. LPG emission factors for 
commercial/institutional and industrial sources are from the EPA document Compilation of Air 

Pollutant Emission Factors, (AP-42, 5th Edition)216, Table 1.5-1. The emission factors for 
industrial, and commercial/institutional natural gas and LPG use are the same. Seasonal 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
37 



adjustment factors and activity levels are taken from the EPA Procedures Document2, Table 5.8-
1. 

Natural gas and liquefied petroleum gas (LPG) fuel use emissions estimates for 
residential sources are calculated using the U.S. Department of Energy/Energy Information 
Administration document State Energy Data Report: Consumption Estimates286 Klamath Falls 
UGB population data325. Population estimates can be found in Appendix B, Table B-1. Natural 
gas and liquefied petroleum gas (LPG) fuel use estimates for residential sources have been 
adjusted by proportioning Klamath Falls UGB population to state-wide population and applying 
that ratio to state-wide residential natural gas and liquefied petroleum gas (LPG) fuel use. 
Residential natural gas and liquefied petroleum gas (LPG) fuel consumption estimates are 
summarized in Appendix B, Table B-5. This method was chosen due to the lack of Klamath 
Falls specific information for natural gas and liquefied petroleum gas (LPG) fuel heating devices 
in the UGB. Natural gas emission factors for residential sources are from the EPA document 

Compilation of Air Pollutant Emission Factors, (AP-42, 5th Edition)216, Table 1.4-1. LPG 
emission factors for residential sources are from the EPA document Compilation of Air Pollutant 

Emission Factors, (AP-42, 5th Edition)216, Table 1.5-1.. Seasonal adjustment factors and activity 
levels are taken from the EPA Procedures Document2, Table 5.8-1. No source permits included 
in the stationary point source category mention the use of LPG; no subtraction to prevent double 
counting in the industrial natural gas category was conducted. 

·'"" ~) 

Because no State regulations apply to residential, commercial/institutional, and industrial 0 
natural gas or LPG fuel use for space heating, no control efficiency, rule effectiveness, or rule 
penetration have been applied to the emission estimate. 

A summary of the emissions estimates and assumptions for natural gas and LPG fuel use 
are shown on Table 2.4.4 and on Table 2.4.5 respectively. 

2.4.4.2.3 Residential Wood Combustion 

Wood is an important residential space-heating source in Oregon. As a heating source 
wood contributes a significant percentage of pollutants to the airshed when compared to fuel oil 
and natural gas. Because the CO season in Klamath Falls occurs during the winter months when 
residential wood combustion is at its height, emissions from residential wood burning are 
considered to be significant. 

Information on wood use for the Klamath Falls UGB was taken from the results of a 
wood heating survey conducted within the Klamath Falls area in winter of 1998-1999 and covers 
estimated usage during the 1999 heating season. This survey provided DEQ with information on 
the percentage of homes in the Klamath Falls UGB that used wood stoves and fireplaces, and an 
estimate of the average number of cords burned during the 1999 heating season in wood stoves 
and fireplaces. Survey data was restricted to reflect data for Klamath Falls zip codes only in order 
to more closely characterize the wood burning activity within the UGB. Survey data included 
fuel use information from both certified and non-certified wood stoves. Because the public is 
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generally unable to ascertain what type of emission control their wood stove utilizes, the survey 
results for certified wood stoves was adjusted to represent a 25% catalytic to 75% non-catalytic 
stove mix. This conclusion allows the use of different emission factors for catalytic and non
catalytic stoves. The CO emissions from certified stoves, non-certified stoves, and fireplaces 
was then summed to give the total CO emissions for the residential wood heating category. 

The average number of cords burned during the 1996 calendar year was taken from the 
1999 Oregon DEQ Wood Heating Survey. Survey results also provided information on wood 
types burned and allowed a wood density adjustment to be made to determine the tons of wood 
burned. The number of wood stoves and fireplaces used in 1996 was estimated by multiplying 
the percentages of wood stoves and fireplaces obtained from the 1998-1999 wood heating survey 
by the estimated occupied housing units in the Klamath Falls UGB in 1996. The number of 
occupied housing units was then multiplied by the average number of cords burned per device to 
give the total number of cords burned. The weight of a typical cord of wood, the survey result 
information on the species of wood burned, and EPA wood density information was used to 
determine the tons/typical cord burned. The totalcords burned by device were multiplied by the 
tons/cord to give the total wood burned by each device. Finally a CO emission factor based upon 
the type of wood burning device was applied to determine CO emissions from the burning of 
wood in wood stoves, pellet stoves, and fireplaces. Seasonal adjustment of annual emissions to a 
typical day was based upon EPA seasonal adjustment factor methodology. Because there are 
existing state regulations influencing the types of wood stoves sold and local regulations 
restricting daily use of wood burning devices, the EPA techniques of applying rule effectiveness 
(RE), control efficiency (CE), and rule penetration (RP) were applied to the emissions estimates. 
Adopted State regulations which effect residential wood combustion can be found in OAR 340-
34-001, 005, 010, 015, 020, 045, 050, 060, and 070 (effective date 11-13-91)22• 

Example calculations ii.re included on individual spreadsheets. Detailed information 
about data sources, assumptions, and calculations are shown in Appendix B, Tables B-1, B-6, B-
7, B-8, B-9, B-10, B-11, and B-12. A summary of the emission estimates and assumptions for 
residential wood use are shown in Table 2.4.6. 

2. 4. 4. 3 Small Point Sources 

Emissions from small point sources included permitted stationary point sources within 
the Klamath Falls UGB which emitted CO below the 100 tons/year cutoff level for the stationary 
point source category. Emissions were calculated by multiplying the emission factors used to 
generate the PSEL in effect during 1996 and actual 1996 production levels. Seasonal 
adjustments were assumed to be uniform (1), and activity was assumed to be 7 days/week. There 
are no rules or control efficiencies that affect this area source category. As such, RE and CE will 
not be applied. 
A summary of the emission estimates and assumptions for area source emissions from small 
point sources are shown in Table 2.4.14. 
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2. 4. 4. 4 Miscellaneous Area Sources 

The area sources described in this section are combustion sources and may result from 
anthropogenic activity or natural causes. Source types include agricultural activity, forest 
wildfires, slash burning, and structural fires. 

2.4.4.4.1 Other Combustion 

Other combustion sources, which contribute to air pollutant levels may be intermittent in 
nature or may be. the result of forestry activity. Intermittent emission sources include forest wild 
fires and structural fires. Emission sources from forest activity include slash burning from 
logging or land clearing activities. Prescribed burning designed for forest health or wildlife 
habitat enhancement is included with slash burning. 

2.4.4.4.4.1 Forest Wild Fires 

Forest wild fires are uncommon in the Klamath Falls UGB portion of Klamath County. 
According to the Department of Forestry, 946 acres were burned in 1996 in Klamath - Lake 
district's private land 329. Using USGS maps and comments from state fire officials, the district
wide values were adjusted to estimate the incidence of wildfires occurring within, or in areas 
adjacent to the Klamath Falls UGB. 

There are no recent studies examining fuel load and emission factors for wildfires. The (i0: 
best estimate for fuel loading, however, comes from in AP-428, Section 13.l, which is primarily 

based on studies reported from 1970 to 1975. AP-428 estimated total CO fuel loading from 
Pacific Northwest wildfires to be 60 tons per acre. The most recent emission factor available is 
from Ward43.44, which lists the' CO emissions from material burned at 500 lb./ton. 

Forest wild fires are assumed to have an activity of seven days per week. Area specific 
fire information was obtained from the Oregon Department of Forestry319; this information was 
used by DEQ to calculate an appropriate seasonal adjustment factor. Because no state 
regulations affect this emission category, control efficiency, rule effectiveness, and rule 
penetration were not applied. 

· Due to the urban nature of the Klamath Falls U GB area, no forest fires were reported for 
the 1996 emission inventory year. A summary of emissions estimates from forest wild fires and 
supporting data are given in Table 2.4.7. 

2.4.4.4.4.2 Slash Burning 

Slash burning of forest materials occurs under controlled conditions to promote good 
natural resource management, to remove logging residues, and periodically to aid in land 
clearing activities for local area construction/development projects. Slash burning is not 
significant within the Klamath Falls UGB. Emissions from slash burning fuel loading were 
estimated using county and region-wide data provided by the Oregon Department of Forestry in 
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the 1996 Oregon Smoke Management Annual Data Report21 I, These values were adjusted to 
reflect estimated slash burning inside or immediately adjacent to the UGB (based on visual 
examination ofUSGS maps of Klamath County). 

The emission factors for carbon monoxide used in this inventory are based on DEQ 
estimates and recent regional studies of wildfires and prescribed burning, and are summarized in 

memoranda from Darold Ward43,44 . A value of2SO lb./ton, from Ward43,44, is used for this 
inventory. An activity level of S days per week is used which assumes that most slash burning 
activity does not occur on weekend days. The S days per week is based on the commercial 
workweek assumed for commercial SIC employee populations. A DEQ specific seasonal 
adjustment factor is calculated based upon the occurrence of slash burning in 1996. Because 
slash burning emissions are estimated using actual reported tons of material burned, control 
efficiency, rule effectiveness, and rule penetration were not applied. 

Details of the assumptions used and a summary of the estimated emissions from slash 
burning are shown in Table 2.4.8. 

2.4.4.4.4.3 Structural Fires 

Emissions from structural fires were estimated using data obtained directly from the State 

Fire Marshall's Office212. The fuel loading factor of6.8 tons per fire, and an emission factor of 
60 lbs per ton for CO were taken from information provided in the EPA Procedures Document3, 
Section 4.8.4. The activity level and seasonal adjustment factor used are from the EPA 

Procedures Document3, Table 5.8-1. Because no state regulations affect this emission category, 
no control efficiency, rule effectiveness, or rule penetration were applied. 

Details of the data used and a summary of emission estimates from structural fires are 
shown in Table 2.4.9. 
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2.4.5 STATIONARY AREA SOURCE COMPARISON 

Figure 12: Distribution of Annual Area Source Emissions for 1996 
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Figure 13: Percentage of Anµual Area Source Emissions for 1996 
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Figure 14: Distributions of Seasonal Area Source Emissions for 1996 

Distribution of Seasonal Stationary Area Source CO Emissions 
Klamath Falls UGB, 1996 

20,000 ·.-----------------------------~ 

>: 
~ 15,000 ·t------------------------------1 

'.!;! 
11 

9,862 ~ 

• g 10,000 ·t---------
·;; 
• 
~ 
0 
u 

5,000 ·t----------

1,463 

o L_. • ._-+--_ 
W ASfE DISPOSAL, SMALL 

TREATMENT, & SfATIONARYFUEL 

RECOVERY & WOOD USE 

243 

SMALL POINT 

SOURCES 

ArcQ Source CQtegory Description 

17 

MISC. AREA 

SOURCES 

Figure 15: Percentage of Seasonal Area Source Emissions for 1996 
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Figure 16: Annual Area Source Emissions Divided by Individual Categories for 1996 

Distribution of Annual Stationary Area Source CO Emissions 
Klamath Falls UGB, 1996 
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Figure 17: Seasonal Area Source Emissions Divided by Individual Categories for 1996 
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AREA SOURCES SUMMARIES 

Table 2.4.1: Klamath Falls UGB 1996 CO Season: Summary of Estimation Procedures for 
Area Sources 

Table sec Estimation 
Source Description Number Label Approach 

WASTE DISPOSAL, TREATMENT, & RECOVERY 
Residential Open Burning 2.4.lO 26-10-030--000 Activity Level 
Industrial Open Burning 2.4.11 26-10-0 I 0--000 Per Capita 
Commercia1 I Institutional Open Burning 2.4.12 26-10-020-000 Per Capita 
Commercial I Institutional On-Site Incineration 2.4.13 26-01-020--000 Activity Level 

SMALL STATIONARY FUEL & WOOD USE 
Industrial Fuel Type & Usage 

Fuel Oil Combustion 2.4.3 21-02 
Distillate/Kerosene Fuel Oil 2.4.3 21-02-004-000 Commodity-Consumption 
Residual Fuel Oil 2.4.3 21-02-005-000 Commodity-Consumption 

Natural Gas Combustion 2.4.4 21-02--006--000 Commodity-Consumption 
Liquid Petroleum Gas Comhustion 2.4.5 21-02-007--000 Commodity-Consumption 

Commercial I ln.!titutlonal Fuel Type & Usag~ 
Fuel Oil Combustion 2.4.3 21--03 

Distillate/Kerosene Fuel Oil 2.4.3 21--03-004-000 Commodity-Consumption 
Residual Fuel Oil 2.4.3 21-03-005-000 Commodity-Consumption 

Natural Gas Combustion 2.4.4 21--03-006-000 Commodity-Consumption 
Liquid Petroleum Gas Combustion 2.4.5 21-03-007-000 Commodity-Consumption 

Residential Fuel Type & Usage 
Fuel Oil Combustion 2.4.J 21-04 

Distillate/Kerosene Fuel Oil 2.4.3 21-04--004--000 Commodity-Consumption 
Natural Gas Combustion 2.4.4 21-04-006--000 Commodity-Consumption 
Liquid Petroleum Gas Combustion 2.4.5 21-04-007--000 Commodity-Consumption 

Wood Fuel Combustion - Residential Only 
Fireplaces 2.4.6 21-04-008-00 I Activity Level 
Woodstoves - Certified Catalytic 2.4.6 21-04-008-030 Activity Level 
Woodstoves - Certified Non-Catalytic 2.4.6 21-04-008-050 Activity Level 
Woodstoves - Conventional & FP Insert 2.4.6 21-04-008-05 I Activity Level 
Exempt Pellet Stoves 2.4.6 21--04-008-053 Activity Level 

SMALL POINT SOURCES 
Pennined Sources (>S tons/year, < I 00 tons/year) 2.4.14 23-07--060-000 Commodity-Consumption 

MISCELLANEOUS AREA SOURCES 
Other Combustion 28-10 

Forest Wild Fires 2.4.7 28-10-001--000 Activity Level 
Slash Burning 2.4.8 28-10-005-000 Activity Level 
Structural Fires 2.4.9 28-10--030--000 Activity Level 

Notes: 
SCC (Source Classification Code} Label: The 8-digit, 4-part codes system used by US EPA Factor Infonnation & Retrieval (FIRE) 

database and AIRS Facility Subsystem (AFS) to list and identify individual processes or unit operations that generate air emissions. 

"Activity Level" - emission nuc estimai:ed on basis of quantity of reported levels of specific (or related) activity 
( i.e., tire department pennits, complaints, survey results) 

"Per Capita" - emission rate estimated on basis of area population and using a per person multiplier (or "per lhousand people"). 
"Commodity-Consumption" - emission rate estimated on basis of commercial product as-indicated by the quantity of sales, 

production or consumption of a class of commercial articles. 
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Table 2.4.2: Klamath Falls UGB 1996 CO Season: Summary of Emissions from Area 
Sources 

CO Annual CO Season 
Emissions Emissions 

Source Descrip1ion Table fl. sec Code (lon.s/yr) (1"'1day) 

WAS1EDISPOSAL.1RFAThlENT, & RECOVffiY 

Residential Open BWTiing 2.4,10 26-1 0-030-000 625.9 1,276.2 
Industrial Open Burning 2.4.11 26-10-010-000 27.9 153.3 
Commercial I Institutional Open Burning 2.4.12 26- I 0-020-000 6.1 33.3 

Commercial I Institutional On-Ste Incineration 2.4.13 26-01-020-000 0.2 0.7 

Category Sublo~al I 660 1,463 

SMALL STATIONARY FUEL & WOOD USE 

Indm1rial 
Fuel Oil ComOOstion 21-02 

Distillate 2.4.3 21-02-004-000 3.3 21 
Residual 2 .. 4.3 21-02-005-000 0.3 2 
Kerosene 2.4.3 21-02-000-000 Combined with Distillate 

Natural Gas Combustion 2.4.4 21-02-006-000 27.4 176 
Liquid Petrolewn Gas Comblstion 2.4.S 21-02-007-000 1.2 8 

Industrial Subtotal 32 206 

Commercial/ Institutional 

Fuel Oil Comrustion 21-0J 

Distillate 2.4.J 21-03-004-000 0.9 8 
Residual 2.4.J 21-03 ·005-000 0.1 I 
Kerosene 2.4.J 21-03-011-000 Combined with Distillate 

Natural Gas Comrustion 2.4.4 21-03-006-000 3,6 32 
Liquid Petroleum Gas Comrustion 2.4.5 21-03-007-000 0.0 0.4 

Commercial Subtotal ' 42 

Residential 
Fuel Oil Coml:Kistion . 21-04 

Distillate 2.4.3 21-04-004-000 I.I II 
Residual 2.4.3 21-04-005-000 NA NA 
Kerosene ! 2.4.3 21-04-0 l i-000 Combined with Distillate 

Na1ural Gas Com bustfon 2.4.4 21 -04-006-000 8.4 78 
Liquid Petrolewn Gas Combustion .. 2.4.5 21-04--007..000 0.4 4 

Wood Combustion 
Fireplaces 2.4.6 21-04-008-00 I 284.7 2,660 

Woodstoves - Certified Catalytic 2.4.6 21-04-008-030 42.5 397 

Woodstoves - Certified Non-Catalytic 2.4.6 2l-04-008-050 171.9 1,606 

Woodstoves- Conventional & FP Insert 2.4.6 21-04-008-051 SI 1.9 4,781 

Exempt Pellet Sloves 2.4.6 21-04-008-053 8.4 78 
RWC Subtotal 1,019 9,522 

Residential Subtotal 1,029 9,614 

Ca1cgory Subtotal I l,U66 ... 62 

SMALL POINTSOURCES 

Pennitted Sources (act.>St/yr, PSEL < 100 t/yr) 2.4.14 23-07-060-000 36.2 243 

Category Subtotal I ,6 .. 3 

MISCELLANEOUS AREA SOURCES 

Other Combustion 28-10 

Forest Wild Fires 2.4.7 28-10-001-000 0.0 0 

Sash Burning 2.4.8 28-10-005-000 0.0 0 

Structural Fires 2.4.9 28-10-030-000 J.2 17 

Catezory Subtotal I , l 7 

Area Source Total 1,766 11,586 

Note; NA indicates category or pollutant not applicable 
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\.:~-··:, 
Table 2.4.3: Klamath Falls UGB 1996 CO Season: Area Source Emissions From Fuel Oil 
Use 

(I) (2) (3) (4) (5) (6) 

1996 co co - CO Emissions --
Fuel Oil EF Season co 

Use (lbs/ Acty Adjst Annual Season 
Area (10' gal) 101/gal) (d/wk) (SAF) (t/yr) (lbs/day) 

sec 21.04--004.000 
Residential Distillate/Kerosene Use 
Klamath Falls CO UGB 459 5.0 7 l.7 I.I 11 

- --
Total Residential Distillate/Kerosene I.I 11 
Use: 

sec 21.03-004-000 
Commercial Distillate/Kerosene Use 
Klamath Falls CO UGB 362 5.0 6 l.4 0.9 8 

- ---
Total Commercial Distillate/Kerosene 0.91 8 

Use: 

sec 21-03.oos--000 
Commerc:ial Residual Oil Use 
Klamath Falls CO UGB 46 5.0 6 l.4 0.1 I 

--- --
Total Commercial Residual Oil 0.1 I· 

Use: 

sec 21-02-004.000 
Industrial Distillate/Kerosene Use 
Klamath Falls CO UGB 1,308 s.o 6 l.O 3.3 21 

Stationary Point Sources (7) 0 s.o 6 1.0 0.0 0 
-- ---

Total Industrial Distillate/Kerosene 3.3 21 
Use: 

sec 21--02-oos-ooo 
Industrial Residual Oil Use 
Klamath Falls CO UGB 102 S.O 6 l.O 0.3 2 

--- --
Total Industrial Residual Oil Use: 0.3 2 

Total CO UGB Emissions from Fuel S.1 42 
Oil Use: 
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Notes: 
1) Klamath Falls UGB Fuel Oil Use estimates from Appendix B, Table B-5 Klamath Falls 

UGB, 1996. Residential Fuel Oil use based on UGB residential population, See Appendix B, 
Table B-1. Commercial and Industrial LPG use based on SIC employees within Klamath 
Falls UGB portion of Klamath County. See Appendix B, Table B-4, Klamath Falls UGB SIC 
population estimates. 

2) Emission factors (EF) are from the EPA document "Compilation of Air Pollutant Emission 
Factors" (AP-42)5th Ed., Table 1.3-1(Ref.216). EFs for the industrial and 
commercial/Institutional sources listed above are identical and are for uncontrolled fuel oil 
combustion characteristic of space heating devices. 

3) Activity is from EPA Procedures Document, Table 5.8-1 (Ref. 2). 
4) Season Adjustment Factor (SAF) is taken from the EPA Procedures Document, Table 5.8-1 

(Ref2). 
5) Annual CO Emissions [tons/yr.]= (Fuel Oil Use (10"3 gallon] *Emission Factor 

[lb./gallon]) I 2000 (lb./ton] 
6) CO Season CO Emissions [lbs/day]= ((Annual Emissions (tons/yr.]* 2000 [lbs/ton])* SAF) 

I (activity [days/week]* 52 [weeks/yr.]) 
7) No Stationary Point sources utilize Fuel Oil according to their permits. 
8) There are no applicable State regulations which effect this category. No state control 

efficiency (CE), rule penetration (RP), or rule effectiveness (RE) were applied to this 
category. 
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' Table 2.4.4: Klamath Falls UGB 1996 CO Season: Area Source Emissions From Natural 
Gas Use 

(I) (2) (3) (4) (5) (6) 
1993 co co - CO Emissions --

Nat Gas EF Scasn 
Use (lbs/ Acty Adj st Annual 

Area (IO' It') (IO' ft') (d/wk) (SAF) (Vyr) 

sec 21-04-006-ooo 
Residential NG Use 
Klamath Falls CO UGB 

419 40 7 1.7 8.4 
---

Total 8.4 

sec 21-03-006-000 
Commcrcial/[nstitutional NG Use 
Klamath Falls CO UGB 

341 21 6 1.4 3.6 
Small Point Sources adjustment (7) 0 

---
Total 3.6 

sec 21-02-006-000 
Industrial NG Use 
Klamath Falls co UGB 

1,567 35 6 1.0 27.4 
Stationary Point Source adjustment(&) NA 

Total 27.4 

Total CO UGB /NAA Emissions from Natural Gas Use: 39.4 

NA - Not applicable as md1cated 1n note 9 
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78 

32 
0 

----
32 

176 
NA 

176 

286 



Notes: 

I) Natural Gas Use estimates are from Appendix B, Table B-5 for Klamath Falls UGB, 1996. Residential use 
based on 1996 Klamath Falls UGB residential population. Commercial and Industrial Natural Gas is use based 
on 1996 SIC employees within Klamath Falls UGB portion of Klamath County. See Appendix B, Table B-4, 
Klamath Falls UGB SIC Population Estimates. 

2) Emission Factors (EF) are from the EPA document "Compilation of Air Pollutant Emission Factors" (AP-42), 
5th Ed. (Ref. 216), Table 1.4-1 for Uncontrolled Small Industrial Boilers, (I 0 - I 00 I 06 Btu/hr heat input), 
Commercial Boilers (0.3 - <10 106 Btu/hr heat input), and Residential Furnaces (<0.3 106 Btu/hr heat input). 

3) Activity is from EPA Procedures Document, Table 5.8-1 (Ref 2). 
4) Season Adjustment Factor (SAF) is taken from the EPA Procedures Document, Table 5.8-1 (Ref 2). 
5) Annual Emissions [tons/yr]= (annual Natural Gas Use [10"6 ft3] • EF [lbs/10"6 ft3]) / 2000 [lbs/ton] 
6) CO Season Emissions [lbs/day]= ((Annual Emissions [t/yr] • 2000 [lbs/ton])• SAF) I (activity [days/week]• 

52 [weeks/yr]) 
7) None of the small point sources utilize natural gas according to their permits. 
8) Stationary Point source Natural Gas usage adjustment: Stationary Point source natural gas use is not subtracted 

to avoid negative CO emissions that would result. Note that Industrial Point Sources are located in 25 miles 
radius buffer zone outside UGB while CO emissions form NG use calculated here represent emissions in 
K. Falls UGB area only. 

SAF~ 1.0 Activity (days/wk)= 6 

co CO Emissions 
Source 1996 Usage EF Annual Season 
Number Source Name (MM ft3) (lb/MM ft3) (t/vr) Obs/day) 

18-0006 Jeld-Wen, Inc. 4.9 21 0.05 0 
18-0013 Colins Products 1431.00 0.01 64.3 352 
18-0013 Colins Products 206.00 17.00 1.8 10 

ll..01umv1a r1ywoou 
18-0014 Coro. 29.00 0.02 0.3 2 

Total 66.5 364 

I) No applicable State regulations apply to this category for carbon monoxide emissions. Therefore, Control 
Efficiency (CE), Rule Penetration (RP), and Rule Effectiveness (RE) .have not been applied to this category. 
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Table 2.4.5: Klamath Falls UGB 1996 CO Season: Area Source Emissions From Liquefied 
Petroleum Gas Use 

(I) (2) (3) (4) (S) (6) 

1996 co - CO Emissions -
LPG COEF Acty Seasn Annual Seasori 
Use Adjst 

Area (IO' gal) (lbs/I 01 gal) (d/wk) (SAF) (tlyr) (lbs/day) 

sec 21-04.001-000 
Residential LPG Use 

Klamath Falls UGB 247 3.1 7 1.7 0.4 3.6 
-- ---

Total 0.4 3.6 

sec 21.03-001-000 
Commercial LPG Use 

Klamath Falls UGB 45 1.9 6 1.4 0.0 0.4 
-- --

Total 0.0 0.4 

sec 21-02-001.000 
Industrial LPG Use(7) 

Klamath Falls UGB 763 3.2 6 1.0 1.2 7.8 
-- ---

Total 1.2 7.8 

Total CO NAA Emissions from Liquid Petroleum Use: 1.6 11.8 

Notes: 
2) LPG Use estimates from Appendix B, Table B-5 for Klamath Falls UGB portion of Klamath Co., 1996 

Residential use based on UGB .iesidential population (see Appendix B, Table B-1). Commercial and Industrial 
LPG use based on SIC employees within Klamath Falls UGB portion of Klamath County (see Appendix B, 
Table B-5 and Appendix B, Table B-4, Klamath Falls UGB Industrial and Commercial SIC Population 
Estimates. Emission Factors 

3) (EF) for Industrial & Commercial categories are from AP-42 (5th Edition), Table 1.5-1 for Industrial and 
Commercial Boilers for Propane (Ref. 216). EFs for Residential LPG use is from "Short List" of AMS SCCs 
and Emission Factors and is for Residential, All Combustor Types (Ref. 25). No EF exists for this category in 
FIRE, Version 6.22. 

4) Activity is from EPA Procedures Document, Table 5.8-1 (Ref. 2). 
5) Season Adjustment Factor (SAF) is taken from the EPA Procedures Document, Table 5.8-1 (Ref2). 
6) Annual Emissions [tons/yr]= (LPG Use [10"3 gallons]• EF [lbs/10"3 gallons]) I 2000 [lbs/ton]) 
7) CO Season Emissions [lbs/day]= ((Annual Emissions [tons/yr]• 2000 [lbs/ton])• SAF) I (activity [days/week] 

• 52 [weeks/yr]). 
8) No Stationary Point sources utilized LPG in 1996 according to their permits. 
9) There are no applicable State regulations which effect this category. No state control efficiency (CE}, rule 

penetration (RP), or rule effectiveness (RE) were applied to this category. 
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Table 2.4.6: Klamath Falls UGB 1996 CO Season: Emissions From Residential Wood Use 

(2) .. (3) (4) (5) (;) (6) (7) (8) (9) 
CONAA Control Rule Rule co - CO Emissions ---

(I) Wd Fuel co Efficiency Effectivness Penetration 
Woodbuming Use EF (CE) (RE) . (RP) 

Device (tons) (lbs/ton) % % % 

Within UGB 

sec 21-04-003.001 
Conventional Fireplaces without Inserts 
Klamath Falls UGB 2.254 252.6 !00 100 

sec 21-04-008-030 

DEQ Certified Catalytic Wood Stoves 

Klamath Falls UGB 814 104.40 55 100 100 

sec 21-04-008-05o 

DEQ Certified Non-Catalytic Wood Stoves 

Klamath Falls UGB 2,442 140.8 39 100 100 

sec 21-04-008-051 
Conventional Wood Stoves and Fireplaces with Inserts 
Klamath Falls UGB 4,436 230.8 100 100 

sec 21.04-003-053 
Exempt Pellet Stoves 

Klamath Falls UGB 321 52.2 100 100 

TOTAL 10,268 

Notes: 
l) Woodbuming Device categories from EPA procedures manual (Ref 5), 

2) Wood Fuel Use based on an Oregon DEQ Woodheating Survey (see Appendix B, Table B-6) 

3) Emission Factors {EF) are from AP-42 {Re[ 2 (6), Table 1.9-2 and Table 1.10-2. 
4) Control Efficiency {CE) estimated based on EPA guidance (Ref 165) and according to EUP (Ref. 321) 

reflected in lower emission factors of certified catalytic and non-catalytic woodstoves. 
Control Efficiency= ( I - (Controlled Emissions I Uncontrolled Emissions)) 

catalytic woodstoves CE= (I-( 104.4/230.8) = 54.8o/1t 
non-catalytic wood stoves CE= (I-( 140.81230.8)"" 39% 

Season 
Activity Adjustment 
(d/wk) (SAF) 

7 1.7 

7 1.7 

7 1.7 

7 1.7 

7 1.7 

5) Rule Effectiveness (RE) and Rule Penetration (RP) are indicated through surv_ey questionnaire results; see EPA guidance, 
EPA-452/R-92-010, Nov. 1992 (Re[ 165). The 1999 Oregon DEQ Woodhearing Survey (Ref348) was funded by Oregon DEQ. 

The effect of Oregon Administrative Rules (Chapter 340..34-0 I 0 and Chapter 340-3-400) is included in the calculations. 
RE and RP are directly detennined as a result of this survey and. are both equal to I OOo/1t, 

6) Activity is at the indicated number of days/~ek. 
7) The Season Adjustment Factor {SAF) is taken from the EPA Procedures Document, Table 5.8-1 (Re[ 2t 
_8) Annual Emissions (tlyr) =(Wood Fuel Use [tons] "' EF [lbslton])/2000 [lbs/ton]. Control Efficiency is reflected in the EF. 
9) CO Season Emissions [lbs/day] =-

(((Annual Emissions (con51yr] "' 2000 [lbs/ton])"'SAF) I (Activity (days/wk] "' 52 (wks/yr]))"' (I - CFJIOO"' RE/100"' RP/100)) 
if unconlrOlled EF is used to estimate annual emissions or 
((Annual Emissions [tons/yr]• 2000 (lbs/ton])"'SAF) I (Activity [days/wk] "' 52 [wks/yr]) 
if conU"Olled EF is used to estimate annual emissions. 

Annual 
(Vyr) 

284.7 

425 

171.9 

511.9 

8.4 

1,019 
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(lbs/day) 

2,660 

397 

1.606 

4,781 

78 

9,522 
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Table 2.4.7: Klamath Falls UGB 1996 CO Season: Emissions From Forest Wild Fires 

m-- (I) (I) (2) (l) (4) (5)-- (6) (7) (8) (9) (IO) 

Annual No. of K.Falls K.Falls Fuel Amount co -------CO Emissions---------
No.of Fires in Annual Burned Per Acres Annual co Seasonal 
Fires CO Season Acres in Burned Tons EF Acly Adjustment 

Arca K.Falls K.falls Burned Season (tons/acre) Burned (lbs/ton) (d/wk) factor (SAF) 

sec 28-w-001-000 
Forest Wildfires 

K. Falls 0.00 0.00 0.00 0.00 60 0 500 7 0.0 

TOTAL 

Notes: 

1) Acres Burned (946 acres were burned in 1996 in Klamath - Lake district's private land are from the Department of 
Forestry (Ref. 329). Although a certain number of fires occurred in Klamath county ( 128 fires in KlamathcLake district 
in 1996, Ref.329), no fires are traceable to the Klamath Falls proper. The number of forest fires and acres burned is 
assumed to be zero based on the following estimations: 

2) a)Forests in Klamath Falls UGB are estimated at equivalent to zero. DEQ estimation based on survey of fire protection 
boundary maps and Klamath County Maps from Klamath County GIS. 

3) b) Carbon Monoxide is not considered pollutant that travels great distances from its origination. 
4) Acres burned in season= ((No. of Fires in CO Season UGB) I (No. of fires UGB)) • (Annual Acres burned) 
5) Fuel amount per acres burned (tons/acre) is estimated based on an AP-42 emission factor (Ref. 216), given in Table 13.1 
6) Annual tons burned= (annual acres burned)• (fuel amount per acres burned (tons/acre)) 
7) The CO Emission Factor is based on studies of Pacific SE forests by Ward (Ref43). 
8) Activity is at the indicated number of days/week. Since wildfire cannot be predicted, the likelihood of occurrence is set at 

7 days/wk. 
9) Of total forest wildfires that occurred in Klamath county , - 0% occurred during the three month CO season, December -

February (Oregon Forest Fire Summary, Ref 42). 
10) CO Season Adjustment Factor (SAF) = (0 acres• 12) I (0 acres• 3 mo).CO Season Adjustment Factor (SAF) = 0.00 

18) 

Annual 
(tons/yr) 

0.0 
----
0.0 
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CO Season CO Season 
Typical Day Worst Case Dy 

(lbs/day) (lbs/day) 

0.00 0 
---- ---
0.00 0 



1996 Fire Report Data and Reduction to Klamalh Falls 
UGB 

----Man-caused----- I ----Lightning---- . I ----TOTAL---- I (15) (16) 

Peak Peak Peak Klamath Klamath Klamath 
(14) (15) (15) (15) (15) (15) County Falls County 

Season Annual Season Annual Season Annual Annual# Annual# Seasonal o/g 
Activity Activity Activity Activity Activity Activity of District of County of Annual 

1996 # Fires #Fires #Fires # Fires # Fires # Fires # Fires # Fires 
Klamath - Lake Dist. 0 128 0 NIA 0 128 NIA 0.00 #DIV/O! 

Total 0 128 0 NIA 0. 128 NIA 0.00 #DIV/O! 

(12) (15) (13) (13) 

COK. Annual Annual AnnUah·· Peak Seasonal% Klamath Klamath Seasonal% 
Falls UGB o/o Aclivity Activity COUGB co of Annual County County of Annual 

UGB 
of Forested District County Acres Acres Annual# Annual# of 

County Acres Acres District County 
1996 Acres Acres 
Acres 
Burned 
Klamath - Lake Dist. LE-11 946 NIA 0.00E+OO O.E+oO #DIV/O! NIA 0.00 #DIVIO! 

Total 946 NIA . 0.00 0.00 #DIVIOI NIA 0.00 #DIVIO! 

Notes: 
I) Annual Emissions (t/yr) =((tons burned)• (CO EF [lbs/ton])) I (2000 [lbs/ton]) 

2) CO Season Typical Day Emissions [lbs/day]= ((Annual Emiss. [t/yr)) • (2000 [lbs/!))• (SAF)) I ((1 [dys/wk]) • (52 wks/yr)). 
3) CO Season Worst Case Day Emissions [lbs/day]= ((Annual Emissions [tlyr]) • (SAF) • (2000 [lbs/ton]) 
4) Worst Case Day assumes that all 15+ acres will be burned on the same day, adjusted for a very small likelihood of occurrence 

during the winter months with a SAF of .02. 
5) No applicable State regulations; No Control Efficiency, Rule Effectiveness, or Rule Penetration applied to this category 
6) For Klamath Falls% of County indications, K. Falls estimated at 0.6% of Klamath County, Ref. 328 but forests estim. at equiv. to 

zero. DEQ estim. based on survey of fire protection boundary maps and Klamath County Maps from Klamath County GJS. 
7) CO season is defined as the months of December through February. 8) 

9) Number of fires and acres burned are taken from the Oregon Department of 
Forestry, Ref 329. 

(> 
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Table 2.4.8: Klamath Falls UGB 1996 CO Season: Emissions From Slash Burning 

(I) (2) (3) (4) (5) (6) (7) (7) 

co - CO Emissions 
-

co UGB co Seasonal co 
Tons UGB Tons EF Acty Adjuscment Annual Season 

Area Burned Factor Burned (lbs/ton) (d/wk) Factor SAF (t/yr) (lbs/day) 

sec 2s-1o-o10-000 

Managed Slash Burning 
Klamath 210,973 O.Oo/o 0 250 l 0.00 0 0 
Falls CO 

TOTAL K. Falls/NAA 0 0 

Notes: 

I) Data for tons burned, by county, is taken from the "Oregon Smoke Management Annual Data Report", 1996 (Ref. 211) pg. 
23, Table 7A (Restricted Area) and 7B (Non-Restricted Area). 
2) CO UGB Factor represents the percentage of Klamath county slash fire tons burned that occurred over a 5 year period 
which caused a winter-time intrusion into Klamath Falls. Since there were no intrusions into Klamath Falls since 1980, CO 
UGB Factor equals zero. Burning from land clearing activities related to construction, demolition, and commercial I industrial 
activity is included with commercial open burning category. 

3) CO K. Falls Tons Burned= (County Tons Burned) • (CO K. Falls Factor) 

4) The CO Emission Factor is for prescribed fires and is based on studies of Pacific SW forests by 
Ward (Ref. 43). 
5) Slash burning does not take place on weekend days, and Activity is at the indicated 5 days/week. 

6) CO Season Adjustment Factors are calculated based on occurrence of slash burning in 1996 

CO Season Adjustment Factor (SAF) =(peak season activity• 12 mo) I (annual activity• 3 mo). 

Year Dec Jan Feb Tons %in 
Burned 

Klamath County 1996 1996 1996 1996 co Season 
Season 

210,973 0 0 0 0 0.0% 
The values for Tons Burned are calculated by the Oregon Department of Forestry, and include the 

contribution of the duff layer to the total tonnage burned. 

7) Annual Emissions [t/yr.] =(tons burned) • (EF) I 2000 [lb./ton]. 

SAF 

0.00 

CO Season Emissions [lb./day] =((Annual Emiss. [t/yr.] • 2000 [lblton]) • SAF)/(activity [days/wk]• 52[wk/yr]). 

8) RE, RP, and CE not applicable to this category . 
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Table 2.4.9: Klamath Falls UGB 1996 CO Season: Emissions From Structural Fires 

( l) (2) (2) (3) (4) (5) (6) (7) 
co - CO Emissions --

Number Fuel Seasonal 
of Loading Tons COEF Acty Adjustment Annual Season 

Area Fires Factor Burned (lbs/ton) (d/wk) Factor (SAF) (Vyr) (lbs/day) 

sec 2s-10-030.000 
Structural Fires 
Klamath Falls 

1..:111111arh Falls Fin· Disr.-ict#l 92 l.15 106 60 7 l 3.2 17.4 

TOTAL Klamath Falls CO 92 106 3.2 17.4 

Notes: 
I) Data is from Oregon State Fire Marshall's Office (Ref. 273), Oregon Fire Incident Reporting System-1996 
2) Tons Burned= (Number of Fires)* (Fuel Loading Factor) The fuel loading factor is taken from the EPA 
Procedures Document, Section 4.8.4 (Ref2). The value used in this inventory is l .15 tons of material per fire. 
This fuel loading factor was developed by California Air Resources Board (CARB) and is acceptable default value 
for all types of structures. Ref. 32I Chapter 18, p.18.4-2. 
3) Emission Factors (EF) are taken from the EPA Procedures Document, Section 4.8.4 (Ref2). 
4) Activity level is number of days/week from EPA Procedures Document (Ref. 2) Table 5.8-1. 
5) Seasonal Adjustment Factor (SAF) from EPA Procedures Document (Ref.2) Table 5.8-1. 
6) Annual Emissions [tons/yr]= ((Tons Burned)• Emission Factor [lbs/10"3 tons]) I 2000 [lbs/ton] 
7) CO Season Emissions [lbs/day]= ((Annual Emissions [tons/yr]• 2000 [lbs/ton])* SAF)/(Activity [days/wk]*52 
[wks/yr] i' 
8) RE, RP, and CE not applicable to this category. 
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, :' Table 2.4.10: Klamath Falls UGB 1996 CO Season: Area Source Emissions From 
Residential Open Burning 

,"•·.·:·· 

sec 26·IO-oJo-ooo 

(I a) (2a) (3a) (4a) (Sa) (6•) (7) 

Material Residential Emission CO Seasonal Seasonal 
Burned 

(Per Capita Population Factor Activity Adjustment CO Annual CO Seasonal 
Open Burning Rate) Factor, CO Emissions Emission Rate 

[tons/1000 (!000 people] [lb COi (days/week] [ tons/year ] [lb/ day] 
people-yr] ton burned] 

Res. Burning - UGB outside the City Limits 
4SO 21.6 122 7 0.38 S94.S 1241.3 

(I b) (2b) (3b) (4b) (Sb) (6b) (7) 
Material Number of Emission CO Seasonal Seasonal CO Annual CO Season 
Burned Violations Factor Activity Adjustment Typical Day 

Factor, CO 
[tons/violation] (lb.lton] (days/wk] 0 [tons/yr.] [lb.lday] 

Illegal Burning -Cin'. Limits 
0.8 13 l 16 7 0.3 0.6 1.0 

(I c) (2c) (Jc) (4c) (Sc) (6c) (7) 

Material Permits Issued Emission Activity Seasonal CO Annual CO Season 
Burned Factor Adjustment Typical Day 

Factor, CO 
(tons/permit] [lb.lton] (days/wk] [tons/yr.] (lblday] 

Legal Burning - Permitted in Cin'. Limits 
0.4 1262 122 7 0.2 30.8 33.8 

Total CO 626 1276 
' Emissions: 
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Notes: 
l)a) Legal and illegal burning inside the UGB but outside the City Limits are accounted for by using population 
of the area inside UGB outside the City Limits. Per capita open burning rate for the area within UGB outside the 
City Limits is based on the value of 450 tons/1,000 people/year. Method per EPA guidance document 
"Procedures/or the Preparation of Emission Inventories For Carbon Monoxide and Precursors of Ozone2 11

, 

Table 4.6.2. 
b) For illegal burning inside the UGB the per violation open burning rate is estimated by the Grants Pass Fire 
District and used here based on the assumption that amount of the material burned per violation in K.Falls is 
approximately the same as in Grants Pass, (Append B-3). 
c) For legal burning inside the City Limits, the per permit open burning rate was estimated by the Grants Pass 

Fire District and used here based on the assumption that amount of the material burned per permit in Klamath 
Falls is approximately the same as in Grants Pass, (Append B-3). 

2)a) Estimate of the residential population inside the Klamath Falls UGB but outside the Klamath Falls City 
limits. b) Number of 1996 violations reported by Klamath County Fire District #1, Ref.#335. 
c) Number of 1996 permits issued by Klamath Falls Fire District and Klamath County Environmental Health 
Department. Ref.#335. Permits and violations are for Air Quality Control Area. Larry Calkins of ODEQ ER 
estimated that 90 % of those permits and violations Permits and violations numbers include agricultural burning. 
47 % of the UGB population resides in the city limits which allows us to assume that 47 % of the UGB permits 
and violations were issued inside the city limits. 

3) a) Average EF for brush, grass, and wood taken from the EPA AP-42, Table 2.5-5 (5th Ed.), see Appendix B-3. 
b) Average EF for brush, grass, wood, and municipal trash from EPA AP-42, Table 2.5-5(5th Ed.), see App B-3. 
c) Average EF for brush, grass, and wood taken from the EPA AP-42, Table 2.5-5 (5th Ed.), see Appendix B-3. 
4)a), b), and c) Activity is taken from the EPA guidance document Procedures for the Preparation of Emission 
Inventories For Carbon Monoxide and Precursors o[Ozone2, Page 5-18. 
5)Seasonal Adjustment Factor (SAF =(peak season CO activity/ annual CO activity) I ( 3 mo. Season/ 12 mo. 
Year) 
a) The peak season for the CO season is from December I through the end of February. 
SAF = (71/ 746)/(3/ 12) = 0.38 
Peak season activity and annual activity numbers are from Klamath County Fire district #1 and Klamath County 
Environmental Health Department.:{Ref. 335). 
b) SAF = (1 Violations, Peak Season/ 13 Violations, Annually) I (3 months/ 12 months)= 0.3 
c) Legal Burning, inside City Limits: SAF = (63/ 1262) I (3/ 12) = 0.20 
6)a) Annual CO emissions [tons/year]= 
((Per Capita Open Burning Rate [tons/1,000 people-yr.])• (Resid. Population [l,000 people]• (EF [lb./ton]))/ 
(2000 [lb./ton]) 
bl Annual CO emissions [tons/year)= (Material burned [tons/violation]*(# of violations)* EF [lb./ton]/(2000 
lb./ton) 
c) Annual CO emissions [tons/year]= (Material burned [tons/permit]* (Number of permits)* EF [lb./ton]/(2000 
lb./ton) 
?)CO Typical Day Emissions [lb./day] = 
((Annual Emissions [tons/year])• (2000 [lb./ton]) * (SAF))/ ((Activity [days/wk])• (52 [wk./year])) 
8) The Rule Effectiveness (RE) and Rule Penetration (RP} are taken into account by the division of legal and 
illegal open burning. This methodology does not allow for the separation of RE & RP into distinct adjustment 
factors. 
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Table 2.4.11: Klamath Falls UGB 1996 CO Season: Area Source Emissions From 
Industrial Open Burning 

sec 26-1o-o10-000 

(I) (2) (3) (4) (5) (6) 
Material Industrial 

(6) 

Burned Population Emission CO Season 
(tons/IOOO mfg. (IOOO mfg. Factor Activity COSAF CO Annual Typical Day 
employees/ yr.) employees) (lblton) (days/wk) (tons/yr.) (lb./day) 

Legal Burning 
0 4.10 85 7 0 0.0 0.0 

Illegal Burning 
160 4.10 85 7 I 27.9 153.3 

Total Emissions 27.9 153.3 

Notes: 

l) a) For legal burning, the material loading is zero. The DEQ prohibits industrial open burning inside Klamath Falls UGB 
as defined in OAR 340 Division 23. 
b) For illegal burning, the material loading is from Ref. 2, Table 4.6-2, p. 4-38. 
2) The industrial employee population for the Klamath Falls UGB is estimated in Appendix B, Table B4. 
3) Emission Factor (EF) was taken from the EPA AP-42, Table 2.5-1 (5th Ed.). · 
4) Activity is taken from the EPA guidance document Procedures for the Preparation of Emission Inventories 
For Carbon Monoxide and Precursors of Ozone (Ref.2), Page 5-18. 
5) Seasonal Adjustment Factor (SAF)= (peak season activity• 12 months)/(annual activity• 3 months) 

r· Legal Burning 
SAF = (( 0 burning peak season activity)• (12 months))/((0 annual open bums) • (3 months))= undefined= 0 

The peak season for the CO season is from December 1 through the end of February. Although mathematically this equation is 
undefined, the SAF does not affect emissions and is assumed to be 0. 
Illegal burning 
SAF = (( 3 months burning peak Season Activity)• (12 months))/((12 months annual open burns)• (3 months))= I 
6) Annual CO emissions [tons/year]= 
((Material Burned [tons/lOOOmfg. employees/yr.])• (Ind. Population [lOOOmfg employees])• (EF [lb./ton]))/ (2000 [lb./ton]) 
CO Typical Day Emissions [lb./day] =((Annual Emissions [tons/year])• (2000 [lb./ton]) • (SAF))/ ((Activity [days/wk])• (52 
[wk./year])) 
7) The Rule Effectiveness (RE) and Rule Penetration (RP) are taken into account by the division of legal and illegal 
open burning. This methodology does not allow for the separation of RE & RP into distinct adjustment factors. 
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Table 2.4.12: Klamath Falls UGB 1996 CO Season: Area Source Emissions From 
Commercial I Institutional Open Burning 

sec 26-t 0-020-000 

Material Commercial 

Burned Population Emission CO Emissions CO Season 
(tons/1000 (1000 Factor Activity COSAF Annual Typical Day 

employees/ yr.) employees) (lb./ton) (days/wk) (tons/yr.) (lb./day) 

Legal Burning (I a) (2a) (3) (4) (5) (6) (6) 

0 I I.I 85 7 0 0.0 0.0 

Illegal Burning (I b) (2b) 

24 5.9 85 7 I 6.1 33.3 
Total Emissions 6 33 

Notes. 

l)a) For legal burning, the material loading is zero. The DEQ prohibits commercial open burning inside the Klamath Falls UGB 
as defined in OAR 340 Division 23. OAR 340-23-100 makes an exception for commercial open burning ifthe DEQ issues a 
letter 
permit. The DEQ issued no letter pennits in 1996. 

b) For illegal burning, the material loading factor of24 tons/1000 rural employees was taken from Ref. 2, p. 4-38. 
2)a) The commercial employee population number used for legal burning estimation is from Appendix B, Table B4. 
b) Since the material loading factor used for illegal burning estimation is for rural population only, the number of rural 
commercial 
employees was calculated~ follows: The ratio of the commercial employee population to the total K. Falls UGB populatior, tf'/!j1~ 
11,420125,396 estimated in Appendix B, Table B4 and Bl respectively) was applied to the population within UGB but outsid~ 

City Limits (rural population) 7, 767 (see Appendix B, Table B4). 
3) Emission factor (EF) was taken from the EPA AP-42, Table 2.5-1 (5th Ed.). 
4) Activity is taken from the EPA guidance document Procedures for the Preparation of Emission Irrventories For Carbon 
Monoxide . 
and Precursors of0zone2, Page 5-t"s. 
5) Seasonal Adjustment Factor (SAF)=(peak season activity• 12 months)/(annual activity* 3 months) 
Legal Burning 
SAF = ((0 burning peak season activity)• (12 months)) I ((0 annual open bums) • (3 months))= undefined =O 
The peak season for CO is from December 1 through the end of February. 
SAF does not affect emissions and is assumed to be 0. 
lllegal burning 
SAF = ((3 months burning peak Season Activity)• (12 months))/((12 months annual open burns)* (3 months))= l 
6)Annual CO emissions [tons/year] = 
((Material Burned [tons/1000 mfg. Employees/yr.])* (Commercial Population [1000 mfg. Employees])* (EF [lb./ton]))/ (2000 
[lb./ton]) 
CO Season Typical Day [lb./day] =((Annual Emissions [tons/year])* (2000 [lb./ton]) * (SAF))/((Activity [days/wk])* (52 
[ wk./year])) 
7)The Rule Effectiveness (RE) and Rule Penetration (RP) are taken into account by the division of legal and illegal open 
burning. This methodology does not allow for the separation of RE & RP into distinct adjustment factors. 
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ACDP 

Number 

18-0085 
18-0087 
18-0088 

Table 2.4.13: Klamath Falls UGB 1996 CO Season: Area Source Emissions From 
Commercial I Institutional On-Site Incineration 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (I 0) 
Annual co Control Rule Rule CO Season - CO Emissions -

Commercial Incineration Source Tons EF Etfn Etfct Pentrtn. Activity Adjust 
ACDP Name Burned (lbJton) (CE) (RE) (RP) (d/wk) (SAF) 

sec 26-01-020-000 

Klamath Falls UGB 

Klamath Humane Society 12 10.0 0.95 0.80 0.95 3.0 Uniform 
Eternal Hills Memorial 10 10.0 0.95 0.80 0.95 2.0 Uniform 
Klamath Cremation Service ·10 10.0 0.95 ·0.80 0.95 J.5 Uniform 

TOTALS: 33 

Notes: 
I) These estimates are based upon DEQ Emissions calculations for commercial on-site solid waste incineration. 
Source ACDP Number/Name is Oregon DEQ Air Contaminant Discharge Pennit number. All incinerators in the 
State of Oregon must have design review, pennits, source tests and continuous emission monitoring. 

Annual 

(t/yr.) 

0.06 
0.05 
0.05 

0.16 

All incinerators must be permitted in Oregon. Those sources which are above the cutoff limit for CO are included in the 

Season 

(lb/day) 

0.21 
0.28 
0.16 

0.65 

Point Source Inventory. Sources included here are below the cutoff levels. Applicable ~urces here are from DEQ Permit database and 
are minimal sources. The following sources were not included in the incineration category. 
2) 11 Annual Tons Bumed11 are based on maximum throughput per DEQ ACDP permit limits as noted here . 
Source ACDP No. & Name - Incinerators PSEL Comment 

~ 
18-0018 Robert Edwards, Jr., M.D. 0.3 tpy PSEL for CO is from permit Review Report; New source.as of 1998 
18-0056 Merle West Medical Center negl. Incinerator removed in 1989; Permitted for 2 boilers only 

18-0083 Bio-Waste Management Corp. Ncgl. Bio. &. medical waste incinerator outside UGB. Orig. permitted for 2-50 tpd input 
' Nov. 88; ceased operation Feb. 92 (source test not conducted). 

18-0085 (.;..lamach Humane Sociery Permit PSEL is based on maximum charging rate of 12 tons per year 
18-0087 Eternal Hills Memorial Inspection memo indicates up to 200 lb/day(*2day/wk*52 wk/yr-) or 10.4 ton per year 
18-0088 Klamath Cremation Service Permit inspection form: about200 lb/day or 10.4 tpy 

3) Em1ss1ons Factors from FIRE verSJon 6.0, SCC 5-03-001-0 l(Ref.318). 

4) Control Efficiency (CE) assumed to be 95% based upon BACT requirements in rules. 
5) Rule Effectiveness (RE)= 80%. EPA default (Ref. 165). 
6) Rule Penetration (RP)= ((uncontrolled emissions covered by regulation/ total uncontrolled emissions)' (JOO)) Applicable rules for 
Crematory Incineration are Oregon Administrative Rules (OAR), Chapter 340, Div. 230-0010, 0030, 0200, 0210, 0220, 0230. 
Applicable rules for Solid & Infectious Waste Incineration are OAR. Chapler 340, Div. 230-0010, 0030, 0100, 0110, 0120, 0130, 0140, 
0150. 
Rule Penetration - Crematory Incinerators: 
Rules effective 3/13/90; Compliance required by 3/13/93. Assumed 25% compliance in 1990, 60% in 1991 and 95% in 1992. 
Rule Penetration - Solid and Infectious Waste Incinerators: 
Rules effective 3/13/90; Compliance required by 3113195. Assumed 15% compliance in 1990, 30% in 1991, 45% in 1992, 
60% in 1993, 75% in 1994, 90% in 1995. Assumed 95% compliance in 1996. None of this type found in Klamath Falls UGB. 
7) Activity is from pennit. 
8) Seasonal Adjustment Factor (SAF) is assumed to be unifonn from EPA Guidance (Ref. 2, pg. 5-18). 
9) Annual emissions [tons/yr.] - (Annual tons burned' Emission Factor [lb./ton]) / 2000 (lb./ton] 
10) Season Emissions (lb./day] - {(Annual Emissions (t/yr.] '2000 [lb./ton]) I (Activity [days/wk]' 52 [weeks/yr.]))' (1-(CE'RE'RP)) 
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Table 2.4.14 Klamath Falls UGB 1996 CO Season: Area Source Emissions From Small 
Point Sources 

(I) (2) (3) (3) (4) 

co co co 
(5) 

Control Season co Yearly ---CO Emissions----
Source Efficncy Adjust Activity Activity Annual 
Number Company Name CE SAF (d/wk) (days/yr) (tons/yr) 

sec 1-02-009-05 

18-0023 Klamath Veneer 0.0 I 7 325 23.2 

18-0097 Kingsley Field AFB 0.0 I 5 260 13 

... 
TOTAL 36.2 

Notes: 
I) Where controls exist, they are accounted for in the PSEL emission factor. 
2) Seasonal adjustment factors were assumed to be 1 unless a reasonable seasonal adjustment 
factor could be determined using the Emission Statements or some other method. Pounds per Day is 
Average Winter Day Emissions and is calculated: 
((Tons per Yr)• (2000 Lbs/Ton)• (SAF)) I (Days per Year) 
3) The small point sources are selected in Appendix B, Table B-2. The selected source emits less than 100 
tons CO/yr and is in the Klamath Falls UGB. 
4) The daily emissions are calculated by dividing the annual emissions by the annual days of operation. 
5) As recommended by Jeff Ross, Kingsley Field AFB's PSEL is used as estimated 1996 emissions 
because its permit does not account for engine tests where the engine is installed in the plane, it does not 
account for the length of a "test eveiit 11

, and it does not account for CO emissions from small on·site boilers, 
generators and other miscellaneous units. Ref. 330. Kingsley Field AFB's 1999 ACDP permit lists CO 
PSEL as 54.6 tons/yr. Klamath Veneer's 1996 and 1999 ACDPs PSEL is 35.5 tons/yr. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
62 

Season 
(lbs/day) 

142.6 

100.0 

242.6 

·"' ~;1¥· 

·· .. ._L:;' 



i 

Part 2.5 NON-ROAD MOBILE SOURCES 

2.5.1 INTRODUCTION AND SCOPE 

Within the Klamath Falls UGB, non-road mobile emission source categories inventoried 
include gasoline and diesel-powered vehicles and equipment, railroads, and aircraft. 

2.5.2 NON-ROAD VEHICLES AND EQUIPMENT 

Emissions from off-road vehicles and equipment were evaluated using the Nonroad 
Engine and Vehicle Emission Study - Report49•, and revision, Methodology to Calculate 
Nonroad Emission Inventories at the County and Sub-county Level. Final Reporf49b. The 
companion documents, Nonroad Emission Inventories for CO and Ozone Nonattainment 

BoundariesSlb, Ste, provided emission inventory data for Spokane. The Nonroad study 
(completed in 1991) was prepared by the EPA Office of Mobile Sources (OMS). These studies 
categorized and reported emissions for off-road vehicles and equipment for selected 
nonattainment areas. The Spokane Consolidated Metropolitan Statistical Area (CMSA) was one 
area studied. 

Because of its proximity and socio-economic similarity to Klamath Falls, the Spokane 
CMSA is considered to have per capita area source emission rates similar to Klamath Falls and 
was chosen as a surrogate. OMS indicated that a purpose of a Nonroad Study was to provide 
emission data for scaling of nonattainment areas similar to the nonattainment area being 
inventorieds0• At the request ofDEQ, the data provided in the Nonroad Study for the Spokane 
CMSA was supplemented with more detailed information regarding the contribution of gasoline 
and diesel vehicles and equipment5ta,b.c. The supplementary data provided by OMS was used to 
prepare the non-road emission estimates submitted in this SIP attainment-year inventory. 

Following receipt of the revised non-road data 49b. Stb.c from OMS in August of 1992, the 
non-road emission estimates for the Oregon nonattainment areas were revised and expanded. 
Waterborne vessels were not inventoried for Klamath Falls due to the lack of available water. 

2. 5. 2.1 Vehicle Categories 

Vehicle categories used in the Nonroad Study49a,5tb include Lawn and Garden 
Equipment, Off-Highway Recreation Equipment, Construction Equipment, Industrial Equipment, 
Agricultural Equipment, Light Commercial Equipment, Logging Equipment, and Air Service 
Equipment. These vehicle categories are grouped into three equipment types: two-cycle gasoline 
engines, four-cycle gasoline engines, and diesel engines. A summary of emissions from non
road mobile sources can be found in Table 2.5.1. 
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The OMS Nonroad Study data was generated using two approaches that are identified in 
the Nonroad Study as Inventory A and Inventory B. The emission estimates for the 1996 
Inventory Year for Klamath Falls used an average oflnventory A and B, as recommended by 
EPA49b. 

The approach taken with the inventory in this Report was to factor the emission estimates 

for the Spokane CMSA, as given in the revised Nonroad studies5Ib,c, using population estimates 
of Klamath Falls UGB. Spokane CMSA 1990 population was utilized with information on 
Spokane Ozone Nonattainment Area CO emissions to develop a per capita emission factor for 
the pollutant from each equipment type. The per capita emission factor for each equipment type 
was then applied to the Klamath Falls UGB 1996 population to estimate emissions. 

The non-road vehicle CO emission factors include tailpipe emissions from the Nonroad 
studies5Ib,c. The seasonal adjustment factors used are taken from the revised Nonroad 
studies5Ib,c. No State regulations pertaining specifically to non-road vehicles or equipment 
emissions were in effect for the 1996 inventory year, therefore control efficiency, rule 
effectiveness and rule penetration have not been applied to the non-road inventory calculations. 

The details of these calculations and summary emissions are shown in Tables 2.5.2, 2.5.3, 
and Table 2.5.4. 

2.5.3 AIRCRAFT 

Methods of aircraft emission estimates varied by aircraft category. The categories 
include commercial, civil, and' military. The civil aircraft category is further broken down to 
include the sub-categories of arr taxi and general aviation. For all categories, activity is 
considered uniform over the year. 

Klamath Falls has a commercial airport with an adjoining Air National Guard Base. 
Activity levels for all categories were provided by Bill Hancock, Klamath Falls International 
Airport operations manager336

• Mr. Hancock provided total operations for all categories and for 
individual aircraft types among the commercial and military categories. Landing and Takeoff 
values were estimated as 1 L TO per 2 operations as indicated in Procedures for Emission 
Inventory preparation, Volume JV: Mobile Sources, 1992••. 

For commercial aircraft activity, the fleet specific method outlined in Volume JV: Mobile 
Sources, 19926

• was used. Emissions were calculated using the FAA Aircraft Engine Emission 
Database (FAEED)16

• For some aircraft, engine data was not available in the database. For these 
aircraft types, emissions were calculated by the database for similar aircraft types. The results 
generated using the F AEED program are shown in Appendix Table C-4. 
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The fleet specific method was also used for the estimation of military aircraft emissions. 
The F AEED program was utilized again and the results can be found in Appendix Table C-4. 

Emissions for civil aircraft were estimated using the fleet average method described in 
and emission factors from Volume IV: Mobile Sources, 19926

'. The details of these calculations 
and summary emissions are given in Table III.5.5. 

2.5.4 WATERBORNE VESSELS 

Waterborne vessels fall under two categories: commercial and recreational. In the case of 
the Klamath Falls UGB, neither category of vessel has an applicable place within the CO 
emission inventory for lack of sufficient activity within the UGB. As such, the waterborne 
vessels were not inventoried for the Klamath Falls UGB. 

2.5.5 RAILROADS 

Emissions from railroad operations were estimated following the recommended 
methodology in Volume JV: Mobile Sourc(!s91. This method required determining fuel 
consumption ofline haul operations and yard operations, and applying the emission factors given 
to each type of operation. These emission factors reflect the relative contribution to emissions 
from different railroad engine types: line and yard. 

Fuel consumption for line haul operations was estimated using data obtained by 
contacting the rail organizations operating in the Klamath Falls UGB corridor in 1996: 
Union Pacific Railroad, Burlington Northern RR, and Amtrak Passenger Rail Transportm. 

The estimate was developed by scaling down system-wide fuel consumption by applying a ratio 
of fuel consumption index of Gross Ton Miles (GTM) for the system by dividing by total system 
fuel use. Southern Pacific also provided information on state GTM which was then reduced.to 
Klamath Falls UGB specific GTM with a ratio of Klamath Falls UGB track miles to state track 
miles (see Appendix C, Table C-2). Total line haul fuel use for the Klamath Falls UGB was then 
calculated by multiplying the Klamath Falls UGB GTM with the previously generated fuel 
consumption index. Fuel use was subsequently applied to the appropriate emission factors cited 
above to obtain estimated line haul CO emissions within the Klamath Falls UGB. 

Fuel consumption for yard operations was estimated using data obtained by contacting 
Union Pacific Railroad, Burlington Northern RR, and Amtrak Passenger Rail Transport372. 
Information provjded by the railroad company includes the number of yard locomotives, hours 
per day of operation, and days per year of operation. Daily and annual fuel use was not provided 
, but was instead taken from Volume JV: Mobile Source91 . Daily fuel use was based on 24 hours 
per day of operation. These data and calculations are shown in Appendix C, Table C-3. 

Activity and seasonal adjustment factors ofline haul and of yard operations are 
considered to be uniform throughout the year. Full calculations can be found on Table 2.5.6. and 
Appendix C, Tables C-2 and C-3. 
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2.5.6 NON-ROAD MOBILE SOURCE COMPARISON 

The non-road mobile source categories listed above are compared and summarized in Figures 18 
through 21 and in Table 2.5.1. Each category is summarized independently in Tables 2.5.2 
through 2.5.6. 
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Figure 18: Distribution of Annual Non-Road Mobile Source Emission Summary for 1996 
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Figure 19: Percentage of Annual Non-Road Mobile Source Emission Summary for 1996 
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Figure 20: Distribution of Seasonal Non-Road Mobile Source Emission Summary for 1996 
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Figure 21: Distribution of Seasonal Non-Road Mobile Source Emission Summary for 1996 
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NON-ROAD MOBILE SOURCE SUMMARIES 

Table 2.5.1: Klamath Falls UGB 1996 CO Season: Summary Emissions From Non-Road 
Mobile Sources 

Non-Road Categories Summary SCC Label CO Annual CO Season 
Table Emissions Emissions Source Description Number 

(tons/yr] (lbs/day] 
NONROAO VEHICLES - GASOLINE 

-WO-CYCLE 
Recreational Equipment 2.5.2 22-60-001-000 0.0 0.0 
Construction Equipment 2.5.2 22-60-002-000 2.2 6.6 
Industrial Equipment 2.5.2 22-60-003-000 20.7 112.4 
Lawn I Garden Equipment 2.5.2 22-60-004-000 132.9 8.8 
Agricultural Equipment 2.5.2 22-60-005-000 0.0 0.0 
Light Commercial Equipment 2.5.2 22-60-006-000 17.I 92.5 
Logging Equipment 2.5.2 22-60-007-000 0.0 0.0 

Airport Service Equipment 2.S.2 22-60-008-000 !U 0.0 
li11,;olinc ~-{."~·.:k Suhrnwl 173 220 

NONROAD VEHICLES -- GASOLINE 
FOUR-CYCLE 

Recreational Equipment 2.5.3 22-60-001-000 0.0 0.0 
Construction Equipm~nt 2.5.3 22-60-002-000 28.5 61.7 
Industrial Equipment 2.5.3 22-60-003-000 68.1 368.0 
Lawn I Garden Equipment 2.5.J 22-60-004-000 742.8 24.2 
Agricultural Equipment 2.5.J 22-60-005-000 0.0 0.0 
Light Commercial Equipment 2.5.J 22-60-006-000 335.2 1,811.2 
Logging Equipment 2.5.J 22-60-007-000 0.0 0.0 

Airport Services Equipment 2.l.J 22-60-008-000 20.7 112.4 
(i:1.,11f in~· -1 ·t·.\"~·lc Suht111:1I 1,195 2,378 

NONROAD VEHICLES - DIESEL CYCLE 
Recreational Equipment 2.5.4 22-60-001-000 0.0 0.0 
Construction Equipment 2.5.4 22-60-002-000 43.7 97.0 
Industrial Equipment 2.5.4 22-60-003-000 3.6 17.6 
Lawn I Garden Equipment 2.5.4 22-60-004-000 0.4 0.0 
Agricultural Equipment ' 2.5.4 22-60-005-000 0.0 0.0 
Light Commercial Equipment 2.5.4 22-60-006-000 l.S 8.8 
Logging Equipment 2.5.4 22-60-007-000 0.0 0.0 

Airport Services Equipment 2.S.4 22-60-008-000 !l 46.3 
Di~j1:l Cydt:. Suh1PLal 58 170 

NON-ROAO ENGINES/ VEHICLE SUBTOTAL 1,425.9 2,768 

AIRCRAFT 
Military Aircraft 2.5.5 22-75-001-000 78.9 432.5 
Commercial Aircrall 2.5.5 22-75-020-000 11.7 6J.8 
General Aviation 2.5.5 22-75-050-000 97.0 531.6 
Air Taxi 2.5.5 22-75-060-000 ~ 114.7 

\ll{lH.·\FI .'il:1rr11T-\I. 2.5.5 22-75-000-000 209 1,143 

RAILROADS 
Line Haul Locomotives 2.5.6 22-85-002-000 2J.8 131.0 
Switch Yard Locomotives 2.5.6 22-85-002-000 5.9 32.4 

IC\rl .IH )f\I) "l nrn IT.\L 2.5.6 22-85-000-000 29.7 163 

(tons/yr) (lbs/day) 

TOTAL NON-ROAD MOBILE : 1,664 4,074 
SOURCES 
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Table 2.5.2: Klamath Falls UGB 1996 CO Season: Summary Emissions From Non-Road 
Vehicles & Equipment, Two-Cycle 

(I) (2) (3) (4) (5) 
EguiE!:ment Categoa Klamalh Falls UGB COEF -- CO Emissions ---

{ 2-Cyclc Gasoline Engines)_ Population [lbs/person] Annual 

Klamath Falls UGB [ persons ] COSAF [tons/yr] 

sec 22-60-001-ooo 

Recreational Equipment 40,365 0.00 0.00 0.0 

sec 22-60-002.000 

Construction Equipment 40,365 0.11 0.54 2.2 

sec 22-60-003.000 

Industrial Equipment 40,365 1.02 0.99 20.7 

sec 22-60-004.000 

Lawn/Garden Equipment 40,365 6.59 0.01 132.9 

sec 22-60-005.000 

Agricultural Equipment 40,365 0.00 0.00 0.0 

sec 22-60-006-000 

Light Commercial Equipment 40,365 0.85 0.99 17.1 

sec 22-60-001 .ooo 

Logging Equipment 40,365 0.00 0.00 0.0 

sec 22-60-003.000 

Airport Services Equipment 40,365 0.01 0.00 0.1 

UGBTOTAL: 173 

Notes. !)Recreational Equipment does not include Water Recreation vehicles as are defined 10 lhe Non-road Em1ss1ons 
inventories (Rer Slc & Append C-1). 

2)1996 Klamath Falls UGB population tigur~ developed by the City Planner for Klamath Falls Cameron Gloss. Ref. 333. 
1996 Klamath Falls UGB population: 40,365. Also see Appendix B, Table B-1 
3}The per capita emission factors are derivCd from the Nonroad Emission inventories (Appendix C, Table C-1 which is 
compiled using RefSlc, Spokane CMSA 1990 Pop). 

CO Season 
[lbs/day ] 

0.0 

6.6 

112.4 

8.8 

0.0 

92.5 

0.0 

0.0 

220 

Egui2ment Catego!)'. CO NAA Poeulation CONAA Emission Factor 

[ 1 O' persons ] Emissions [tons/year J 
[lbs/person ] 

Recreational Equipment 361.36 0 0.00 
Construction Equipment 361.36 20 0.11 
Industrial Equipment 361.36 185 1.02 
Lawn & Garden Equipment 361.36 1,190 6.59 
Agricultural Equipment 361.36 0 0.00 
Light Commercial Eq. 361J6 153 0.85. 
Logging Equipment 361J6 0 0.00 
Air Services Equipment 361.36 1 0.01 

Total 1,549 
(Emission Factor, lbs/person)= (CO NAA Emissions, tlyr • 2000 lbs/t) I (Spokane Study Population) 1 

4)The CO Season Adjustment factors (SAF) arc denved from factors given 1n the Nonroad Em1ss1on mventones (Refs 5lc), 
also found in Appendix C, Table C-1. Recreation and Lawn/Garden equipment SAFs reflect seasonal use of chainsaws, 

snowblowers, and snowmobiles. Recreational, agricultural, & logging equipment contained undefinable SAF because both 
the numerator and the denominator was equal to zero. M such, those three categories were assigned SAFs of zero. 

5)(Annual Emissions, tons/yr)= (NAA Population) • (Emission Factor) I (2000 lbs/ton) 
(Season Emissions, lbs/day) = (Annual Emissions, tlyr) • (2000 lbs/ton) • SAFI (365 days/yr). 
Assumes seasonal activity for each equipment type listed is 7 days per week and 52 weeks per year. 
6) No applicable rules for non-road vehicles, no RE, RP, or CE applied. 
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Table 2.5.3: Klamath Falls UGB 1996 CO Season: Summary Emissions From Non-Road 
Vehicles & Equipment, Four-Cycle 

(I) (2) (3) (4) (5) 
Klamath Falls co CO Seasonal ---CO Emissions--· 

Eguii;iment Categoa UGB EF Adjustment Annual CO Season 
( 4-Cycle Gasoline Engines) Population (lbs/person) factor (SAF) (t/yr) (lbs/day) 

Klamath Falls UGB 

sec 22-60-001-000 
Recreational Equipment 40,365 0.00 0.00 0.0 0.0 

sec 22-60-002-000 
Construction Equipment 40,365 1.41 0.40 28.5 61.7 

sec 22-60-003-000 
Industrial Equipment 40,365 3.38 0.99 68.1 368.0 

sec 22-60-004.000 
Lawn/Garden Equipment 40,365 36.80 0.01 742.8 24.2 

sec 22-60-005-000 
Agricultural Equipment 40,365 0.00 0.00 0.0 0.0 

sec 22-60-006-000 
Lt Commrcl Equipment 40,365 16.61 0.99 335.2 1,811.2 

sec 22-60--001-000 
Logging Equipment 40,365 0.00 0.00 0.0 0.0 

sec 22-60-003.000 
Airport Services Equipment 40,365 1.02 0.99 20.7 112.4 

UGB Total . 1,195 2,378 

Notes: 
l)RecreationaJ Equipment does not include Water Recreation vehicles; as are defined in the Nonroad Emissions inventories (Ref 5 lc &. 
Append C-1). 
2)1996 Klamath Falls UGB population figure developed by Cameron Gloss, City Planner for Klamath Falls, Ref.333. 1996 Klamath 
FaJls UGB population: 40,365. Also see Appe_ndix B, Table B-1. 
3) The per capita emission factors are derived.from the Non-road Emission inventories (Append. C, Table C·I which is compiled using 
Ref Sic, Spokane CMSA 1990 Pop US Census Estimates). 

Equipment Category 
( 4-Cycle) 
Recreational Equipment 

Construction Equipment 
Industrial Equipment 
Lawn &. Garden Equipment 
Agricultural Equipment 
Light Commercial Eq. 
Logging Equipment 
Air Services Equipment 
Total 

CO NAA Population 

(IO' people) 
361.36 

361.36 
361.36 
361.36 
361.36 
361.36 
361.36 
361.36 

CO NAA Emissions 
(tons/year) 
0 

255 
610 
6,650 
0 
3,001 
0 
185 
10,701 

(Emission Factor lbs/person)"" (CO NAA Emissions rlyr • 2000 lbslt) I {Spokane Population) 

CONAAEFs 
(lbs/person) 
0.00 

1.41 
3.38 
36.80 
0.00 
16.61 
0.00 
1.02 

4) The CO Season Adjustment factors (SAF) are derived from factors given in the Nonroad Emission inventories (Refs Slc),also found in 
Appendix C, Table C-t. Recreation and Lawn/Garden equipment SAFs reflect seasonal use of chainsaws, snowblowers, and snowmobiles. 
Recreational, agricultural, & logging Equipment contained undefinable SAF because both the numerator and the denominator was equal to 
zero. Those three categories were assigned SAFs of zero. 
5) (Annual Emissions tlyr • (NAA Population) • (Emission Factor)/ 2000 lbs/ton) 
(Season Emissions lbs/day)- (Annual Emissions riyr) • (2000 lbs/t) • SAFI (days/yr). 
6) No applicable rules for non-road vehicles, no RE, RP, or CE applied. 
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Table 2.5.4: Klamath Falls UGB 1996 CO Season: Summary Emissions From Non-Road 
Vehicles & Equipment, Diesel 

(!) (2) (3) (4) (5) 

Equipment Category K.FallsUGB COEF CO SAF ------ CO Emissions ---

( Diesel-type 
Population Annual CO Season 

Engines) 
Klamath Falls UGB (persons) (lbs/person) (Uyr) (lbs/day) 

sec 22-60-001-000 
Recreational Equipment 40,365 0.00 0.00 0.0 0.0 

sec 22-60-002-000 
Construction Equipment 40,365 2.16 Q.41 43.7 97.0 

sec 22-60-003-000 
Industrial Equipment 40,365 0.18 0.90 3.6 17.6 

sec 22-60-004-000 
Lawn/Garden Equipment 40,365 0.02 0.00 0.4 0.0 

sec 22-60-005-000 
Agricultural Equipment 40,365 0.00 0.00 0.0 0.0 

sec 22-60-006-000 
Light Commercial Equipment 40,365 O.Q7 I.I 1 1.5 8.8 

sec 22-60-001-000 
Logging Equipment 40,365 0.00 I.I I 0.0 0.0 

sec 22-60-008-000 
Airport Services Equipment 40,365 0.42 0.99 8.5 46.3 

UGB Total 58 170 
Notes: 
1) Recreational Equipment does not includ~ Water Recreation vehicles; as are defined in the Non-road Emissions inventories (Rer 
Sic & Append C-1). 
2) 1996 Klamath Falls UGB population figure developed by Cameron Gloss, Ref. 333 
1996 Klamath Falls UGB population: 40,365. Also sec Appendix B, Table B-1. 
3) The per capita Emission Factors (EF, in "lb/person") are from the Nonroad Emission inventories (Appendix C, Table C-1 which is 
compiled using Ref Sic, Spokane CMSA 1990 Pop). 

Equipment Category 

(Diesel ) 

~q_~~~h~E£l~!l?!!1.~S,:J(1~:I_-_; 
Construction Equipment 
Industrial Equipment 
Lawn & Garden Equipment 
~~r~~_gsyrpfii~~~~;~;~:'.\<1 
Light Commercial Eq. 
g§ii!fi~ine'ft$~~; 
Air Services Equipment 
Total 

CO NAA Population 

[10' people] 
361.36 
361.36 
361.36 
361.36 
361.36 
36 L.36 
361.36 
361.36 

CO NAA Emissions 

[tons/year] 
<xc ,,,!J,og9cr 

391 
32 
4 

"' '[ :' g:,_~~Qp: 

2.~?;t~~q;~~~:-~1;;: 

516 

CO NAAEF 

[lbs/person] 
0.00 
2.16 
0.18 
0.02 
0.00 
O.Q7 
0.00 
0.42 

Emission Factor [lbs/person]-CO NAA Emissions {t/yr] • [2000 lbs/t] I (Spokane Study Population] 
4) The CO Season Adjustment factors (SAF) are derived from factors given m the Nonroad Emission inventories (Ref Sic), also fuund 
in Appendix C, Table C-1. Recreation and Lawn/Garden equipment SAFs reflect seasonal use of chainsaws, snowblowers, and 
snowmobiles. Recreational, agricultural, & logging equip contained undefinable SAF because both the numerator and the denominator 
was equal to zero. As such, those three categories were assigned SAFs of zero. 
S)Annual Emissions [t/yr] = [NAA Population] • [Emission Factor] I [2000 lbs/ton] 
Season Emissions [lbs/day] = Annual Emissions [tlyr] • [2000 lbs/t] -. SAF[] I [days/yr] 
6) No applicable rules for non-road vehicles, no RE, RP, or CE applied. 
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Table 2.5.5: Klamath Falls UGB 1996 CO Season: Non-Road Source Emissions From 
Aircraft 

( 1) (4) 

1996 co CO Emissions 
Area/Airport LTOs EF Annual CO Season 

(t/yr) (lbs/day) 

sec 22.75.000-000 

Klamath Falls U.G.B. 

(2) 

Klamath County (lbs/LTO) 

Kingsley Field 
Air Taxi 1,488 28.13 20.9 114.7 

GA-Local S,138 12.01 30.9 169.I 
GA-Itinerant 11,014 12.01 66.2 362.S 

(3) 
(lbs/year) 

Commercial 2,140 23,303 11. 7 63.8 
Military-FAA 7,493 157,847 78.9 432.S 

Total County: 209 1143 

Notes: 
I) L TOs are individual aircraft Landings ( i.e., arrivals) and Take-Offs ( i.e., departures). Civil Aircraft (Air Taxi and 
General Aviation), Commercial Aircraft and Military Aircraft Operations from Bill Hancock. Airport Operations 

Manager at Klamath Falls International Airport (Ref 336). L TOs = Operations I 2. Note: FAA Air Traffic Activity 
(previous Ref 77) for 1996 is not available. 
Note: FAA Airport Activity Stats of Cert. Route Carriers (previous Ref75) for 1996 is not available. 
2) Emission Factors from EPA Mobile Sources, Volume IV (Ref91), SECTION 5.2.4.2, PAGE 176. 

3) Results from Appendix Tables C'4 (lbs per year) 

4) Civil Aircraft Emissions were Calculated Using the Fleet Average Method Outlined in (Ref91). 
Tons per Year Emissions = (L TO's per Year)*(Lbs/L T0)/(2000Lbs/Ton) 

Lbs per Day Emissions= (L TO's/Yr)*(Lbs/L T0)/(365 Days/Yr) 
Commercial Emissions were computed by the FAA Aircraft Engine Emission Database (FAEED) 
using the Aircraft-Specific Inventory Method outlined in (Ref91) (see Appendix C, Table C-4); 
Military Emissions were computed by the FAA Aircraft Engine Emission Database (FAEED) 
using the Aircraft-Specific Inventory Method outlined in (Ref9l) (see Appendix C, Table C-4); 
Tons per Year Emissions= (Lbs/Yr)/(2000 Lbs/Ton) 
Lbs per Day Emissions= (Lbs/Yr)/(365 Days/Yr) 
5) Rule Effectiveness, Rule Penetration, and Control Efficiency are not applied to this category 

because there are no applicable rules for aircraft operations. 
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Table 2.5.6: Klamath Falls UGB 1996 CO Season: Non-Road Source Emissions From 
Railroads 

(l) (2) (3) (4) (5) 
co Seasonal ----CO Emissions -----

LOCOMOTIVE EMISSIONS Fuel Emission Weekly Adjustment Annual 
Consumption Factor Activity factor (SAF) Emissions 

[gallons] I [lbs CO/gal] I [cl/wk] I [ -- ] I 
sec 22-85-000-000 

Railroads within 
KlamathFalls UGB 

sec 22-85-005-000 

Line Haul Locomotives 761.725 0.0626 7 l.O 

sec 22-85-010-000 

Switching Yard Locomotives l3l,965 0.0894 7 l.O 

TOTAL Klamath Falls CO EMISSIONS from 
RAILROADS 

. 

Notes: 
I) Fuel consumption calculation method from EPA Mobile Source, Volume IV - Section 6 (Ref91). 

See Appendix C, Table C-2 for Line Haul calculation worksheet. 
See Appendix C, Table C-3 for Yard Operation calculation worksheet. 

[t/yr] 

23.8 

5.9 

[tiyr] 

29.7 

2) Locomotive Emission Factors from Procedures Document, Volume IV Table 6-1 (Line Haul Locomotives) 

and Table 6-3 (Switch Yard Locomotives) (Ref91). 

3) Weekly Activity· is the typical number of days of operation per week. 

4) The "CO Season" for this EI is t\i~ three full months of December, January and February. 

Seasonal fuel consumption is assumed to be uniform with a Seasonal Adjusnnent Factor (SAF) = 1.0. 
5) Annual Emissions [t/yr] = ((gallons fuel burned) • (EF)) I (2000 [lbs/ton]) 

Seasonal Emissions [lbs/day] = (Annual Emissions [t/yr]) • (2000 [lbs/t]) •SAFI ([days/yr]) 
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Part 2.6 ON-ROAD MOBILE SOURCES 

2.6.1 INTRODUCTION AND SCOPE 

The 1996 and 2015 carbon monoxide emission inventories from on-road mobile sources were 

completed in accordance with the current EPA emission inventory preparatory guidelines9l,lJJ 
and approved emission factor model (MOBILESb).332 This component of the emission inventory 
was completed by ODEQ, but incorporated several key elements and contributions from the 
ODOT and other local jurisdiction participants. At various points in this section, reference is 
made to the material assembled into Appendix D of this report. Appendix D provides 
supplemental, technical detail related to the development of the on-road motor vehicle emission 
inventory. 

Figure 22 provides an overview of the inventory process for on-road mobile sources. As shown 
in the boxed text of this figure, the two main steps in developing inventories were(!) link-based 
activity estimation using the EMME/2 transportation network travel demand model, (2) fleet CO 
emission factor modeling using the EPA's MOBILESb model. The completion of each of these 
individual steps is discussed in section 2.6.2. These are followed by a presentation of the 
inventory results in Section 2.6.3. 

Figure 22. Overview of main processing steps and software used for the on-road mobile source 
emission inventory. 

Socioeconomic 
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2.6.2 METHODOLOGY AND APPROACH 

2. 6. 2.1 Estimating Vehicle Activity 

Vehicle activity data used to estimate on-roadmobile source emissions were obtained from 
ODOT's EMME/2 transportation network travel demand model. The Oregon Department of 
Transportation, designed and completed the EMME/2 transportation network travel demand 
modeling for the Klamath Falls 1998 Transportation System Planning (TSP) required by the 
Oregon Department of Transportation and Department of Land Conservation and Development's 
Transportation Planning Rule. ODEQ reaped the benefit of this Transportation System Planning 
effort and was supplied the relevant data. ODEQ, in turn, reviewed the socioeconomic data and 
other assumptions contained within the EMME/2 model set up for 1996 as they pertain to the 
emission inventory development process. 

TRAVEL DEMAND MODEL 
A 1996 travel demand model using EMME/2 software was developed by ODOT's Transportation 
Planning Analysis Unit. The model includes trip generation, trip distribution, and traffic 
assignment steps. It was validated to 1996 ground counts. Travel times were calculated per link 
with delays as assigned to simulate stop and intersection controls. The model generates 24-hour 
traffic volumes, which were used to calculate vehicle miles traveled (VMT) for the region. 

Land use forecasts were prepared for the model based on current land use regulations and comprehensive plan 
updates for the City of Klamath Falls and parts of Klamath County. The data was allocated to individual 
transportation analysis zones (TAZs) established within the EMME/2 model. More extensive model documentation 
is provided in the Appendix D, Tabl~ D-6. 

Average daily and peak hour traffic volumes and speeds were used for the ODEQ air quality 
analysis. This data includes traffic links within the study area for the years 1990 and 1996. 
Predicted future year traffic is based on predicted population and employment growth, land use 
planning and projected household survey results. The projected VMT growth in Klamath Falls is 
estimated to be two percent (2%) per year. 

VEHICLE MILES TRAVELED (VMT) ESTIMATION 
Estimates of Vehicle Miles Traveled (VMT) were produced for the base year and future years 
using the EMME/2 model. The 1996 base year transportation model was validated to an 
inventory of existing traffic counts using Federal Highway Administration guidelines. 

Vehicle activity in the form of vehicle miles traveled (VMT) were derived from the EMME/2 
travel demand model developed by ODOT as part of the 1998 Transportation System Plan (TSP) 
and Transportation Improvement Program (TIP) for Klamath Falls. As part of the Transportation 
System Plan an air quality conformity determination was also conducted. The 1998 TSP/TIP 
represented the anticipated transportation needs of the Klamath Falls area to the year 2015 and 
included roadway types useful for reporting purposes. The validation of the EMME/2 network 
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was considerably more extensive than the local Highway Performance Monitoring System 
(HPMS) network. The data values reported in this document do not reflect HPMS-based 
adjustments. 

The EMME/2 data acquired from ODOT, modeled typical weekday activity in 1996 and 2015. 
These data included link distance, travel time, speed estimates and VMT for each link in the 
transportation network as well as the additional, off-network activity assigned to local travel. The 
location of link nodes (start and end points of the link segment) were also provided in order to 
properly place the location of activity within the Klamath Falls UGB. Overall, the domain 
covered by the EMME/2 modeling is larger than that of the Klamath Falls UGB. For the 
estimation of CO emission inventories, thus, only the links located within the Klamath Falls 
UGB were used to estimate vehicle activity (and thus emissions). The ODOT provided the 
Klamath Falls UGB boundary along with the link node location data. The 1996 activity 
estimates were calculated by back casting the link-level activity from current count data and by 
projecting 1990 network output. In summary, the 1996 vehicle activity data used in this CO 
inventory are presented in Appendix D. 

2.6.2.2.1 Temporal Adjustments 

Temporal adjustments to the VMT data were evaluated by the DEQ. The VMT adjustment 
factors for the CO season were estimated by DEQ in consultation with ODOT to account for 
monthly variation in on-road activity and are presented in Table 2.6.1.313 The results of this 
calculation are shown in Appendix D Table D-6 

2.6.2.2 Emission Estimation 

The EPA's MOBILE5b model was used to calculate CO exhaust emission factors from on-road 
mobile sources in accordance with EPA reference documents and guidelines. 133

•
217

•
315

•
332 

MOBILE5b develops emission factors in the units of grams per mile and includes the effects of 
fleet characteristics, vehicle operating conditions, vehicle emission standards, fuel parameters, 
and ambient conditions. Carbon monoxide emission factors were developed for 1996 and 2015 
under local modeling conditions. 
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2.6.2.3 Inputs to MOBILESb 

Location-specific data were used in place of the model's default values when available. Input 
data addressing the following modeling parameters were used in the inventory process and were 
provided by the DEQ.246

•
247

•
316 

2.6.2.3.1 One-time Data 

The critical Flag data and associated one-time data are summarized below. 

Tampering Rates - The vehicle tampering rates supplied by MOBILESb were used in this 
analysis. TAMFLG was set to l(min/max temperature). 

Speeds - One speed was assumed to apply to all eight vehicle types, so SPDFLG was set to 1. 

VMT Mix by Vehicle Type - Spot checks indicated that there would be almost no difference 
between using the local data and the national default VMT mix. Consequently, the VMFLG 
was set to 1 and the MOBILESb default settings were used. 

Annual Mileage Accumulation Rates and Registration Distributions - Based on guidance in 
Volume IV, national annual mileage accumulations in MOBILESb were used. Registration 
data covering passenger vehicles was obtained from the Oregon Motor Vehicles Division for 
light-duty gasoline vehicle (LJ?GV) and light-duty diesel vehicle (LDDV) for Klamath County. 
MYMRFG was therefore se(to 3. 

Basic Emission Rates - MOBILESb rates were used, so NEWFLG was set to 1. 

Inspection and Maintenance (l/M) Program - No I/M program exists so IMFLAG set to 1. 

Additional Correction Factors - No additional correction factors were applied to the Klamath 
Falls area analysis. Therefore ALHFLG was set to 1. 

Anti-Tampering Program - No anti-tampering program exists so ATPFLG set to 1. 

Refueling Emissions - Refueling emissions for the Klamath Falls UGB were not calculated with 
MOBILESb emission factors, nor are they necessary for a CO inventory, so RLFLAG was set 
to 5. 

Local Area Parameter Flag -This flag was set to 2 (one record input for all scenarios). 
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Minimum and Maximum Daily Temperature - Local data on the minimum and maximum daily 
temperatures for Klamath Falls were collected from the EPA AIRS records for the prior three 
CO seasons (1994, 1995 and 1996). Average values were calculated for the minimum and 
maximum temperatures in accordance with the guidance. The ten highest CO days from the 
design period and corresponding temperatures are contained in Appendix D, Table Dl. The 
TEMFLG was set to 1 indicating the minimax temperatures were used to model the typical 
winter day in accordance with the MOBILE5b guidance. The minimum and maximum 
Klamath Falls CO season averages are: 

Minimum Daily Temperature - 17.3 Degrees F. 
Maximum Daily Temperature - 42.0 Degrees F. 

Idle Emission Factor Calculation - The IDLFLG was set to 1 because these emissions are not 
necessary for a CO inventory. 

Composition of "HC" Emission Factors - In accordance with Volume IV guidance, NMHFLG 
was set to 3 to compute voe emissions. 

HC Emission Factor Output - The HCFLAG was set to 1 to print only the sum of the HC 
components as they are not necessary for a CO study. 

2.6.2.3.2 Local Area Perimeter Record 

Scenario Name - States that this is the Klamath Falls CO EF model. 

Fuel Volatilitv Class - Left biank to indicate that no reformulated gasoline is assumed in the 
modeling. 

Minimum and Maximum Temperatures - The 24--hour minimum and maximum temperatures 
on the ten days with the highest 8-hour CO measurements during the 1994 -1996 CO seasons 
were taken from EPA AIRS and averaged respectively. 

Base Reid Vapor Pressure CRVP> - The 1996 winter RVP value of 13.6 was obtained initially 
from EPA in a telephone conversation. The RVP was also verified by referral to ASTM 
data168 where Oregon distributors are allowed to distribute class Dor E fuel (13.5 or 15 psi) 
during the winter months (Dec., Jan., Feb.) and it has since been determined that the average 
winter Oregon RVP is 13.6. The Period 2 parameter was also set at 13.6 and the start year of 
period 2 was defaulted to 2020. 

Oxygenated Fuel - For the 1996 CO season, oxygenated fuel was dispensed in the Klamath 
Falls area, however, it was modeled without oxy fuel to provide a fair comparison with the 
2015 model year in which there will be no oxy requirement. In addition, Klamath Falls CO 
levels in 1996 were approximately half the NAAQS (4.8 ppm second high) and 1996 
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attainment emissions level could easily be established without including the effect of 
oxygenated fuels. Therefore, the MOBILE5b flag was set to 1 indicating no oxy fuel use. 

Diesel Sales Fraction - No local data has been available on diesel sales, so this flag was set to 
1. 

Reformulated Gasoline - No reformulated gasoline is used so this flag was left blank. 

2.6.2.3.2 Scenario-specific Data 

The scenario-specific data values are shown below. 

Region - The Klamath Falls area is considered as low altitude, so this parameter was set to 1. 

Calendar Year - The base year for this emission inventory update is 1996, so this parameter 
was initially set to 96. 

Speed - Speed was calculated in the EMME/2 model. It is a function of the length of the node 
and travel time. In an effort to estimate more precisely the emission rate for any given speed 
the ODOT EMME/2 model allowed for speeds to be any positive number and used an 
estimated function to reflect a more accurate rate for any given speed. These speeds were then r,

1 used in MOBILE5b caiculations. Therefore, link speeds began at 6 mph and progressed ~j 
accordingly to 65 mph. 

Ambient Temperature - With TEMFLG set at 1 to use the minimum and maximum temperature 
inputs, the ambient temperani~e was set at 27. 3 degrees Fahrenheit as the average ambient 
temperature. 

Operating Modes -The standard operating mode fractions of20.6, 27.3, and 20.6 (national 
defaults) were used to represent the cold start, stabilized, and hot start operation modes. 

Month of operation - This field was left blank and is defaulted to run a January 1 scenario. 

The detailed documentation of the MOBILE5b input data and specifications are included in 
Appendix D in addition to the model outputs. 

2.6.2.3 Emission Scenario 

Emission factors for an inventory scenario were completed representing both annual and CO 
seasonal differences in the reporting period and the discontinuation of the oxygenated fuel 
program. One inventory was completed for the 1996 attainment year: annual and CO season 
inventories. One inventory was completed for the 2015 maintenance plan representing the 
removal of oxygenated fuels during the winter CO season. 
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Foil owing the approval by EPA the mobile source emission estimates for 1996 did not include 
the Oxygenated fuel distribution in the MOBILE5B input file parameter configuration . 

2.6.3 SUMMARY OF MOBILE SOURCE EMISSIONS 

On-road mobile source emissions have been summarized in the following Figures and Tables by 
vehicle class and by roadway type for annual and se11sonal daily CO emissions. 

Using the procedures, data and models described above, the on-road mobile source emission 
inventory was completed. The results of the on-road mobile emission estimates within the 
Klamath Falls UGB are shown in Figures 23 through 30. Table 2.6.1 and 2.6.2 presents 
additional inventory results reported by vehicle class and roadway type, respectively. The data in 
Table 2.6.1 show that the majority of the annual on-road mobile source emissions originate from 
light-duty gasoline vehicles (automobiles) and light-duty gasoline trucks. These vehicle classes 
emit 87 percent of the fleet total on-road inventory. T11ble 2.6.3. represents seasonal adjustment 
factors determination . 
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Figure 23: Distribution of Annual On-road Mobile CO Emissions by Vehicle Class, 1996 
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Figure 24: Percentage of Annual On-road Mobile CO Emissions by Vehicle Class, 1996 
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Figure 25: Distribution of Annual On-road Mobile CO Emissions by Roadway Type, 1996 
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Figure 26: Percentage of Annual On-road Mobile CO Emissions by Roadway Type, 1996 
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Figure 27 Distribution of Seasonal On-road Mobile CO Emissions by Vehicle Class, 1996 

lS,000 

16,000 

14,000 

12,000 
'>: 
s 
:;: 

~ 10,000 

~ = 
·~ S,000 
.~ 
8 ., 

0 
u· 

6,000 

4,000 

2,000 

0 

CO Season Daily Emissions (lbs/day) 

LDGV LDGfl LDGf2 HDGV LDDV LDDT HDDV 

Vehicle Class 

----, 
MC 

Figure 28: Percentage of Seasonal On-road Mobile CO Emissions by Vehicle Class, 1996 
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(')' Figure 29: Distribution of Seasonal On-road Mobile CO Emissions by Roadway Type, 1996 
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Figure 30: Percentage. of Seasonal On-road Mobile CO Emissions by Roadway Type, 1996 
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Table 2.6.1: On-Road mobile emissions by vehicle class 

Inventory Description LDGV LDGTl LDGT2 HDGV LDDV LDDT HDDV MC Total Units 
1996 co Annual 2,792 971 437 183 14 5 360 34 4,795 Tons/year 
1996 co Seasonal 15,563 5,411 2,438 1,018 80 27 2,009 188 26,734 Lbs./ day 

Table 2.6.2: On-Road mobile emissions by roadway type 

Inventory Description Rural Rural Rural Rural Rural Ramps Off Total Units 
Principal Minor Major Minor Local Network 
Arterial Arterial Collector Collector VMTEst. 

1996 co Annual 2,573 1,094 445 0 81 44 558 4,795 Tons/year 

1996 co Seasonal 13,771 5,857 2,803 0 509 279 3,514 26,734 Lbs./ day 

Table 2.6.3: CO Season VMT Adjustment Determination 

ODOT 1996 Stale Aver:ar;e Sea:ioqaJ Factors (1) 
Hr A-HZ fum:tkmal Omilic:uion 01-0ec IS·Dee 01·11111 l.5-Jan 01-Feb U·feb Winter Average 

L 14-Cminl/Easem OR 0 I - Rural lnuimue 
2 l 4-C11111ral/Ea.stem OR en ... Rural Pri~pal. Arterial 
6 14-Cmtral/Eutem OR 06 .. Run.I Minor Anenal 
1 I 4-Cenlrill/Ea9tem OR 07 ... Rural Major Collecior 
8 I 4-Cen.rnllE11Stem OR Oil = Rw:al Minor Colleaor 
9 I 4-Cen.rnl/Eastem OR 09 ""' Rural Loeal 

11 14-Cenrnl/Eastmt OR l I "'Urb1111 lniemate 
12 14-Ceniral/Eastem OR 12 = Uiban Principal Arterial. (Other F~ay') 
14 14-Ceniralll!asrem OR 14 - Uiban Principal Arterial 
16 14-Cenmd/Eurem OR 16 = Urban Minor Merial (l) 
17 14-Cenmll/Easlem OR 17 =Urban Collecl'Or 
19 14-Central./Easlem OR 19- Uib1111 Local 

Sa.scinal factors are divided inm VMT for seasonally adjusted VMT ......... 
S-ally neuin.L daily VMT for Uibm Collei;tOa 
AverBBe Winim- Su9>nal Adjumnm1 fadOr 
Seasonally adjusted VMf"' 20.00011.0776 

"""' 

1.2396 1.3877 

1.2746 1.1m 
l.ll7J l.J&JJ 
l.4264 1.4724 
l.4264 1.4724 
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l.l67S um 
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1 0392 1.048) 
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20,000 ACT 
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18.J59 ADT 
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1.41'4 l.4'129 l.J812 
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Part 2.7 FUTURE YEAR EMISSION FORECAST (2015) 

2. 7 .1 GROWTH FACTOR DEVELOPMENT 

Since levels of growth are varied depending upon the type of CO source category, a 
variety of applicable growth factors were developed for application to the 2015 emission 
inventory. The ODOT and the Klamath Falls Air Quality Plan Advisory Committee assessed 
pertinent growth patterns within the Klamath Falls UGB. Based on recommendations by the 
Advisory Committee, ODOT and Klamath Falls city planner Cameron Gloss calculated the 
appropriate population, household, employment, VMT, and selected employment growth rates. 
DEQ provided growth assumption for wood use based on analysis ofwoodheating survey trends 
from 1993 to 1999 and analysis of the information provided by the Klamath County Building 
department and local woodstoves sellers. 

2. 7 .2 GROWTH FACTOR IMPLEMENTATION 

The growth rates shown in the Table 2. 7 .1 were applied by DEQ staff for point, area, 
non-road mobile and on-road mobile source categories. Point, area, and non-road mobile sources 
were grown at a simple, linear, non-compounding rate from 1996 to 2015 using the following 
formula (except the area source/residential wood combustion category): 

1996 Attainment Year Value+ ((Growth Rate)* (Number of Years from 1996) • (1996 
.\. Attainment Year Value)) 

For example, for a selected sub-category for the year 2015, with a 1996 value of 10 tons per year, 
and a growth rate of 1 %: 

10 ton/yr. in 1996 + ((.01 gfowth) • (19 years)* (10 ton/yr. in 1996)) = 12.2 ton/yr. in 2015 

The residential wood combustion category subsections were assumed a growth rate according to 
the estimate of new devices added to both the existing stock of housing units in 1996 and to new 
housing built or projected to be constructed after 1996, using the formula: 

(1996 emissions)+ ((emissions per device) • (Estimated No. of devices installed each year in 
new and existing RWC HUs)* (No. of years from 1996) 

Figures 31 and 32 represent percentage of the 2015 projected annual and seasonal CO emissions 
by source category respectively. Figures 33 and 34 represent comparison of 1996 and projected 
2015 Seasonal and Annual CO Emissions Distributions respectively. 
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Table 2.7.1: Klamath Falls 1996 to 2015 CO Source Growth Factors 

l•flll\ Ill 

1'1)1 .. "'li'I" S()tltCt. c;row1h (; rllll th l{.1 tl' .\ n.·:1 Crnwlh lt;111• ll1..orri11tio11 (;ro11 th T~·Jlt' 

Poin1 Source growth from 1996 1.40% UGB lndu11rial Land Use I Zoning Bll!led (Ref. JJJ\ Linear, Non-Compounding 
.ru11 ,.1 

,\ l(E.\ Sour1·1· l ;.-.,wth Cr11w1h K;1t1· ,\rl';I ! ;row th R:1tc IJl·,.:1·ri111in11 (;rnw1h'ly11l' 

W .\STE DISPOSAL, TREATMENT, &t: RECOVERY 
Commercial/ lnstib.11ional On-Site lnclnention LI% UGB Commercial Land Ute I Zonina: Based (Ref.JD) Lineal", Non-Compounding 
Commercial/ lmtiiutional Open Br.1ming l. lo/o UGB Commercial Land Uu. I Zoning B:ucd (ReflD) Linear, Non-Compoundins 
lnd1.111trial Opc:n Bumina: 140% UGB lndusuial Land Use I Zoning Bucd (Ref. JJJ) Linear, ~ompounding 
Residential Open Burning. 1.lo/o UGB Hou.1ehold Land U!e I Zonina: Based (Re[JJJ) Compound r.ue 

SMALL STATIONARY FUEL & WOOD USE 
/ndilSlrlal 

Fuel Oil Combuslion 1.40"/o UGB Jndusuial Land Use I Zoning Based (Ref.lll) Linear, Non-Compoundin11: 
Distillate 1.40"/o UGB lndusuial Land UM I Zoning Based (Re[llJ) Linear, Non-Compounding 
Residual ·- UGB lndus1rial Land Use: I Zoning Bued (Ref.)JJ) Linear, Non-Compounding 
Kawene l.40o/o UGB ln<kisuial Land Use I Zoning Bued (Ref.lll) Lineu, Non-Compounding 

Natural Gu Combus1ion 1.40"/o UGB Indwuial Land Use:/ Zoning Based (Ref.JJJ) Linear, Non-Compounding 
Liquid Pe1rolcum Gas Comb113tion l.40% UGB Industrial Land Use I Zoning Bll!ed (Rcr.JJJ) Linear, Non-Compounding 

COllllrn!rcial I b1.~1/h11iunal 
Fuel Oil Combuscion 
Disiillato 1.\% UGB Commercial Land U.ie I Zoning Bued (ftef. lJJ) Linear, Non-Compounding 
Re,,idual \.\% UGB Commercial Land Use I Zoning Based (Re[ J1J) Linear, Non-Compounding 
KaoJeno 1.1% UGB Commerciid l.and Use I Zoni~g Based (Rel: J]J) Lineu, Non-Compounding 

Natun.1 Gas Combus1ion I. I"• UCB Commercial Land Use/ Zoning Based (Re[ lll) Linear, Non-Compounding 
Liquid PemJlcum Gu Combustion 1.1% 

&si•miul 
UGB Commercial Land Use/ Zoning Sued (Rer. ))J) Linear, Non-Compound!ng 

Fuel Oil Combuslion 
Disdlla1e 1.1% UGB Household Land Use I Zonins Based (Ref. JJJ) Compound rate 
Residual 1, 1,-. UGB Household Land UH I Zoning Bued (Ref. JJJ) Compound rate 
Kermene 1.1% UGB Household LUl<j Use I Zonins Based (Ref.Jll) Compound Tiile 

Naturll Gas Combustion I. I"• UGB Household Land Use I Zoning Based (Ref. 333) Compound rate 
Liquid PemJleum Gu Combustion 1.1% UGB Household Land Use I Zoning Bued (Rcf.3JJ) Compound rate 
WooJComlm.Jthm 

Fireplaces 1.20"/o UGB 1999 OrtHDn Woodbumins survey analysis (DEQ) Linear, Non-Compounding (ealc::. In Table l 
WOCJ(biovcs ·Certified Catalytic:: 1.06% UGB 1999 Oregon Woodbuming survey analysis (DEQ) Linear, Non-Compounding (c::alc::. In Table l 
WoodSoves • Certified Non-Catalytic:: l.06'Yo UGB 1999 Oregon Woodbuming survey analysis (DEQ) Linear, Non-Compounding (crilc::. In Table I 

Woodst0vcs ·Conventional -0.96% UGB 1999 Occgon Woodbuming survey analysis (DEQ) Linear, Non-Compounding (c::alc::. In Table I 
Fin~ Place Inserts -0.22% UGB 1999 Oregon Woodbuming survey analysis (DEQ) Linear, Non-Compounding (c::alc::. In Table I 

Exempt Pellet Sioves 0.20% UGB 1999 Oregon Woodbuming survey analysis (DEQ) Linear, Non-Compounding (ca le. In Table I 
SMALL POINT SOURCES 

Permitted Sourccs (>S tons/year. <JOO tons/yr.) 1.40% UGB lndU3uial Land Use/ Zoning Based (Ref.JJJ) Linear, Non-Compounding 
MISCELLANEOUS AREA SOURCES 

Other Combus1ion 
Fores1 Wild FiRS 0.00% UGB No Growth - no inc::reee in forest n:sourc::es No Growth 
Slash Burning •. 0.00"/o UGB No Growth· no inc::reuc in forest rcsourccs No Growth 
Suuctural Fires 1.1% UGB Household Land Use/ Zoning Bued (Ref. Jll) Compound rato 

,,ru•~.n 

;'iOi'i·RO:\ll 1 ;111wrh t;n11rth Hare ,\n.•a (;rl)Wfh l{;Ur lJ.._'S\'l"llHiun (;nmth Tyll\' 

2-. 4-Slroke &. ~el 
Riu:t=tlonai &fuifl""'nl 1.28% UGB PopulaUon Land Use I Zoaing Based (Rcr. ]ll) LiMar, Non-Compounding 
COll!ltna:rion E:quipmem 1.211% UGB Popula1ion Land Us• I Zomns Beed (Rer. Jll) Lin.mt, Non-Compouridins 
lmbalrial E:qu/ptmml 1.28% UGB Popula1ion Land U'e I Zoning Based (Ref. ]JJ) Linear, Non-Compounding 
lawn I Gorden Equlptnenl 1.28% UGB Populalion Land Use I Zoning Based (Ref. JJJ) Linear, Non-Compounding 
AgrlCllltlll'UI Equipmcm 1.28% UGB Population Land Use/ Zonins Beed (Ref. J3l) Lineu. Non-Compounding 
lighl CtHfllflercial &{rlipnwnl 1.28% UCB Population Land Use I Zonins Bued (Ref. lll) Linear, Non-Compoundins 
logging Equ/pm,,m 1.28% UGB Populltion Land Usa /Zoning Bued (Ref. 331) Unear, Non-Cornpounding 
Air S11rvl-a E:qr.iptnenl 1.28% UGB Population Land Use I Zoning Based (Rel: Jll) Linear, Non-Compounding 

R1ilro11ds 1.40"/o UGB BEA. Industrial Employment (SIC Employcm) Linear, Non-Compoundins 

(;rrl\~lh 

\I01u1..~: SOl-1~<·.i.: (;ruwrh t;rowlh H;11c ,\l'l.'il (;rowlh R;1f1• lh-:<\"ri11tiun t;nnHh T~ II\' 

Mobile Sources • avera<>e all Vl!hicle tvue!. UGB ODOT Travd Demand ~de! Linear 
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'--" Figure 31: Percentage of2015 Projected Annual CO emissions 
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, .•. / Figure 32: Percentage of 2015 Projected Seasonal CO emissions 
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Figure 33: Comparison of 1996 and 2015 Seasonal CO Emissions Distribution 
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Figure 34: Comparison of 1996 and 2015 Seasonal CO Emissions Distribution 
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PART 3: QUALITY ASSURANCE AND QUALITY CONTROL 

3.1 INTRODUCTION 

The Oregon DEQ is responsible for overall quality and accuracy of this inventory 
Attainment Year. Results of this of Carbon Monoxide (CO) sources and emissions for the Klamath 
Falls Urban Growth Boundary (UGB) in the 1996 inventory will be used for years to come in 
making decisions and planning strategies that affect the people and resources of the State of 
Oregon. It is critical to produce accurate and useful emission inventories that ensure consistency 
and confidence by each future user. 

Quality assurance methods and quality control measures remain a regular and important 
element of the efforts of every inventory and technical service that the Oregon DEQ produces. The 
management of the Air Quality Division of the Oregon DEQ commit the personnel and resources 
necessary for conducting Quality Assurance and Control (QA/QC) activities in the planning and 
preparing stages as well as the inventory development and report completion stages. 

A Quality Assurance (QA) plan is developed as a significant part of the Inventory 
Preparation Plan (IPP) and is submitted for approval by the Region 10 office of the US EPA. 
Essential elements of the QA plan include identifying the DEQ personnel and external resources 
(i.e., ODOT for transportation issues) used in EI development and QA activities, describes the data 

. collection and analysis measures to be used, and outlines the data handling methods and QA/ QC 
procedures to be followed. Upon incorporating IPP revision requests and directions provided by 
the Region 10 office and receiving approval to proceed, the Oregon DEQ implements the QA plan 
and prepares the emission inventory . 

.. ~ 

Quality Control (QC) describes the regular activities implemented by DEQ inventory 
development personnel to improve and control the quality of the inventory as it is being 
developed. Staff that contribute to each emission inventory make a continual effort to inspect, 
correct and verify the estimation methods, calculations and quantities in the emission inventories 
produced by DEQ. 

QA and QC were considered separate activities in preparing this emission inventory. 
Quality Assurance, (QA) is a planned system of review and audit procedures conducted by 
personnel not actively involved in the inventory development process. Tools were utilized by 
QA personnel to examine the data in the electronic spreadsheets and printed tables. Appearances 
of errors, inaccuracies and validity were identified and noted on an Error Report & Correction 
Sheet for each table, then returned to the EI preparation personnel for revision. Corrections were 
verified by the QA auditor before final acceptance. The QA auditing process was tracked and 
recorded to ensure that a complete and comprehensive QA audit was performed. 

The framework of this emission inventory is established in part on earlier emission 
inventories produced in the Klamath Falls area and on inventories for other Air Quality 
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maintenance areas. Therefore, the Q Al QC measures taken in earlier inventories are re-checked, 
improved and used in subsequent inventories. 

Emission inventories produced by the Oregon DEQ observe the methodologies and tools 
provided by the formative seven-volume QA guidance and methodology document, the Emission 
Inventory Improvement Program (EIIP), US EPA Document 454/R-97-004f. Originally issued in 
July 1997 by the Office of Air Quality Planning and Standards of the US EPA, the guidance and 
methodology of the EIIP has significantly influenced the data collection and reporting of each 
emission source category as well as the QA/ QC process of this inventory. 

3.2 ORGANIZATION AND PERSONNEL 

Monica Russell, who has experience with the emission inventory process, was appointed a 
Quality Assurance Coordinator. Brian Fields and Steve Aalbers, emission inventory specialists, 
provided QA auditing. 

Wendy Anderson, Svetlana Lazarev, Kevin McGillivray, and Wes Risher performed the 
bulk of the required source calculations, the Quality Control checking and made corrections to the 
inventory tables that were identified in the QA audit at the DEQ Headquarters Office. 
For transportation (highway motor vehicle) sources, DEQ's Wes Risher was the primary 
coordinator. Mr. Risher was the agency's liaison with outside assistance that was obtained from 
the Oregon Department of Transportation, Highway Division. Howard Harris, DEQ 
Transportation Control Program Coordinator, provided technical direction on On-Road Mobile 
Source modeling and source calculation. 

The abbreviated organizational hierarchy for carrying out the Quality Assurance Program is 
shown below. 

Oregon Department of Environmental Quality 
Air Quality Division 

Andy Ginsburg, Administrator - Air Quality Division 
Gerry Preston, Manager - Technical Services Section 

Emission Inventory 
Wendy Anderson, Emission Inventory Specialist 
Svetlana Lazarev, Emission Inventory Specialist 
Kevin McGillivray, Emission Inventory Specialist 
Wes Risher, Emission Inventory Specialist 
Jeff Ross, Source Test Coordinator 

Quality Assurance 
Monica Russell, Air Quality Monitoring Coordinator 
Steven Aalbers, Emission Inventory Specialist 
Brian Fields, Emission Inventory Specialist 

Annette Liebe, Manager - Airshed Planning Section 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
92 



( Howard Harris, CO SIP Coordinator & Transportation Control Program 
Coordinator 

David Collier, CO SIP Planning & Development Specialist 

The bulk of the source data is limited to single sources of information. Therefore, data 
evaluation relied heavily upon checking against previously compiled information, where 
available. 

3.3.l DATA COLLECTION AND ANALYSIS 

To ensure the comprehensive nature of the emission inventory, the listing of sources from 
EPA's Quality Assurance Plan'·10

•
11

·
29

' guidance document and EPA's Procedures for the 
Preparation of Emissions for Carbon Monoxide And Precursors Of Ozone' were used. The 
inventoried sources are marked under the appropriate pollutant category. Only those sources that 
have been determined to operate in the inventory areas were included. 

As discussed in Section 1.3, the source categories were divided into Stationary Point 
Sources, Stationary Area Sources, Non-Road Mobile and On-Road Mobile Sources. Stationary 
point source information is maintained by DEQ for sources with annual emissions of at least 5 
tons per year, so a questionnaire/survey was not necessary to identify stationary area and point 
sources. Emissions from stationary point sources were calculated on the basis of 1996 

··• · production levels and the best available emission factors (from TV source tests or from the 
permits). Point Sources considered in this inventory are listed in Appendix A, Table A-1. 

Many of the stationary area sources and non-road mobile sources were estimated based 
upon commodity consumption or by applying per capita emission rates. Population data was 
obtained from the City Planner' for Klamath Falls Cameron Gloss 333

• Stationary area source 
emission estimates were based upon emission factors published inAP-42216

, FIRE Version 6.22 
SCC and Emission Factor Listings31

', DEQ estimates based on similar processes, and other 
documented sources. On-road mobile sources were based on EP A's Mobile Sb mode!332 arid 
ODOT's transportation demand model (EMME/2) to estimate vehicle miles traveled. Customized 
data included the County registrations for light duty vehicles (gas and diesel) and temperatures. 

Input data collection procedures relied heavily upon the EPA guidance document 
Procedures for the Preparation of Emissions For Carbon Monoxide And Precursors Of Ozone'. 
Where possible, localized data were used in place of the EPA's factors. For example, residential 
open burning estimates based on local information are more accurate than nationally derived values 
because of the specific local regulation in the Klamath Falls UGB. In this case, use oflocal data is 
more appropriate than national data. 

In all cases, the source of the information and validation for its use was documented in the 
calculation spreadsheets and checked at the time of QC for reliability and appropriateness. 
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3.4 DATA HANDLING 

Data handling included: 1) coding formats and data recording, 2) data tracking, and 3) 
QNQC (which included data checking, data correcting, and handling corrected data). Specific 
additional procedures included checking data after conversion to the inventory format, checking for 
missing data, and reviewing the estimates. 

3.4.1 DATA CODING AND RECORDING 

No air dispersion modeling was performed for this SIP so coding the source emissions for 
entry into the model was not necessary. 

3.4.2 DATA TRACKING 

Information obtained from source files, other divisions of the DEQ, other State, Federal, 
and local agencies, and private companies used in compiling the emission inventories were 
recorded in reference files, in appendices, and documented on the calculation spreadsheets. The 
appendices and calculation spreadsheets were also stored electronically. All emission factors, 
throughputs, seasonal adjustment factors, and activities were documented on the calculation 
spreadsheets in both hard copy and electronic copy. All of the above mentioned information is kept 
at DEQ Headquarters. 

3.4.3 QNQC PROCEDURES - CHECKING AND CORRECTING 

The QA personnel generated QC forms and conduct any necessary training to ensure 
consistency and thoroughness by the QC personnel. The QC forms followed the forms outlined in 
the Quality Assurance Implementation Instructions And Examples For SIP Inventory 
Development29

'. The forms are: 

1. Point source spreadsheet data form 
2. Point source correction fonn 
3. Area source calculation sheet check off list 
4. Area source appendices check off list 
5. Area source correction form 
6. Non-road mobile calculation sheet check off list 
7. Non-road mobile append.ices check off list 
8. Non-road mobile correction form 
9. Summary sheet form 
10. Summary sheet correction form 

The QC of all source category emissions include: 

1. Checking input data for inventory completeness, missing data, incorrect calculations, 
incorrect information, and reasonableness, and 

2. Correcting the calculation sheets, summary sheets, and Appendices. 
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The QA of the emission estimates include: 

1. A sample calculation of selected emissions, 
1. Ensuring that all QC corrections were addressed, 

3. Reviewing the emission summary for reasonableness, and 

1. Ensuring that the data transferred between agencies and consultants are intact. 

3.4.3.J Checking Data 

3.4.3.1.1 lnventory Completeness 

Completeness of the inventory was determined by checking against the EPA QA Plan 
guidance source listings. Double counting of sources was checked to ensure that source categories 
included in stationary point source category were not also included in area or non-road mobile 
categories. 

3.4.3.1.2 Missing Data 

In order to ensure that all the necessary data was submitted for each stationary point source, 
forms were created to identify all the data elements required by EPA to be reported for each 

., ... ·· stationary point source. Any parameter left blank during the initial completion of the form was 
considered a missing data· element. Further review of the source files and, as necessary, contact 
with facility personnel were procedures used to obtain the missing information. If these steps did 
not result in supplying a missing data element, estimates were made based on similar point sources 
or from information contained in EPA publications. Written documentation of the source of the 
data were recorded in the Emission Inventory notebook on the Data Error Report and Correction 
form as well as in the Audit Trail notebook. 

Missing data for stationary area sources and non-road mobile sources can usually be 
identified by the inability to calculate emissions. If the appropriate data was missing, a reasonable 
effort was made to acquire it. If this was unsuccessful, estimates were made based on data of recent 
years or on information contained in EPA documents. Missing data were recorded on the QC area 
and non-road mobile correction forms. 

3.4.3.1.3 Incorrect Calculations 

In order to ensure that all the calculations were done correctly, the calculations were first 
reviewed to ensure that they were used correctly, then the electronic equations were reviewed to 
make sure that they were entered correctly. Any improperly used or incorrect calculations were 
noted on the calculation sheet, in the Appendix, or on the correction form. All calculation 
corrections were documented on the QC Correction Forms. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
95 



3.4.3.I.4 Incorrect Information 

In order to ensure that the information on the Summary Sheet, The Calculation Sheet and in 
Appendices are correct, all the explanations, titles, and reference were checked for accuracy and 
clarity. Any changes were documented either directly on the sheet or on the QC correction forms. 

3.4.3.1.5 Reasonableness 

A reasonableness check was performed on the estimated emissions, activity levels, and 
emission factors using the Portland CO SIP 319

)
20 

, the 1993 Medford UGB CO SIP, and 1993 
Grants Pass CO SIP EI as background comparisons. 

Stationary point source estimated emissions associated with the Air Contaminant Discharge 
Permit, Title V Permit, or Title V draft for each identified point source were reviewed in relation to 
similar sources. In addition, the stationary point source production levels source tests, and 
permitted emission factors were rechecked. The source's current operational status was also 
reviewed using notices of construction, permit addendum's, and DEQ source inspector information. 
Stationary area source and non-road mobile estimated emissions were compared, when possible, to 
the 1993 Medford UGB CO SIP and 1993 Grants Pass UGB SIP emission inventories submittal. 
The references from which the emission factors and activity levels were taken were confirmed for 
the appropriateness of their use. Any reasonableness errors were documented in the correction 
forms .. 

3. 4. 3. 2 Correcting Data 

Receipt of information that necessitated a correction to the data used in the preparation of 
the emission inventories was d6cumented on the Correction form. For minor changes the 
corrections were noted on the ~ctual spreadsheet with an explanation, a signature, and a date. The 
correction was made to the electronic copy and the corrected version was printed and placed in the 
final draft notebook. The correction information was placed in an audit trail notebook for QA 
examination. 

3.4.3.3 Sample calculations 

DEQ staff verified each inventory process step by duplicating a sample calculation for at 
least one source category. Some of these were included in the emission inventory 
documentation. 

3.4. 3. 4 Corrections Review 

The QA coordinator reviewed all the correction forms for accurate, appropriate and 
complete corrections. This involved understanding why a correction was needed, why the original 
mistake was made, and whether the new information was accurate. The QA coordinator(s) signed 
and dated the correction form after they were satisfied with the corrections. (~_) 
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3.4.3.5 Reasonableness Review (QA) 

The emissions estimate sununaries were reviewed by DEQ and its peers to determine 
whether they were reasonable. Peer review (QA) utilizes the resources and expertise of local/state 
agencies and industries to review emission estimates. DEQ worked with the Klamath Falls Air 
Quality Plan Advisory Committee and ODOT in this role. 

Examples of the reasonableness checks performed at this stage are: estimated per 
capita or per activity level emission estimates were compared with similar regions. The proportion 
of emissions by category with those of a similar region (e.g., on-road mobile sources contribute 
20% of total inventory) were also compared. 

3.4.3.6 Reference Data Used to Facilitate QA 

Reference data commonly used to facilitate QA are presented in the table below: 

Level of 
Reference Data Resolution 

Census of Population and Housing, Summary Population, housing Townships, 
Population and Housing Characteristics Sub-county 
(U.S. Dept. ofComm~rce, Bureau of the 
Census) 

County Business Patterns - Oregon, 1996 Employment, establishments County 
(U.S. Dept. of Commerce, Bureau of the by Standard Industrial 
Census) Classification (SIC) code 

State Energy Data Report Consumption Energy consumption by fuel State 
Estimates (U.S. Dept. of Energy, Energy type 
Information Administration) 

Highway Statistics (U.S. Dept. of VMT, on-road and off-road State 
Transportation, Federal Highway fuel consumption 
Administration) 

Regional Interim Emission Inventories (U.S. Emissions of criteria County 
EPA) pollutants (including PM and 

CO) 

Census of Manufacturers (U.S. Dept. of Employment, hours worked, County, 
Commerce, Bureau of the Census) value of shipments by SIC State 

code. 
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3.4.3. 7 Computerized Checks 

Computerized checks have included several parts: (1) verifying that each occurrence of 
data formatting resulted in equivalent emissions (or other data) before and after formatting, and 
(2) verifying the data totals and record lengths of any data transfers between agencies and 
consultants in the inventory process. 

3.4.4 DATAREPORTING 

Hard copy of the completed emission inventory will be provided to EPA Region X. 
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September 1985. 

10. Guidance for the Preparation of Quality Assurance Plans for 03/CO SIP Emission 
Inventories, EPA-450/4-88-023, U.S. EPA, Research Triangle Park, NC, December 1988. 

11. Quality Assurance Program for Post-1987 Ozone and Carbon Monoxide State 
Implementation Plan Emission Inventories, EPA-450/4-89-004, U.S. EPA, Research 
Triangle Park, NC, March 1989. 

16. Standard Industrial Classification Manual. Executive Office of the President, Office of 
Management and Budget, Washington. DC, 1987. 
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22. Oregon Administrative Rules (OAR), State of Oregon, Salem, OR. See Air Quality 
Division, Planning and Development Section. 

25. "AIRS 'Short List' of AMS SCCs and Emission Factors" (Revised), draft list as 
supplement to Procedures for the Preparation of Emission Inventories for CO and 
Precursors of Ozone, Volume I [see Ref. 2, above], U.S. EPA, Research Triangle Park, 
NC. 10 July 1992. 

41. Determination of Emissions and Impacts from Propane Flaming and Stack Burning of 
Grass Seed Crop Residues, 1986, OMNI Environmental Services, Inc., for Oregon 
Department of Environmental Quality, Portland, OR, 3 March 1987. 

43. Memorandum. Transmittal of Emission Factors for Oregon SIP, U.S. Department of 
Agriculture, Forest Service, Darold Ward to Batson, DEQ. Emission Factors for Slash 
Burning and Forest Wildfires, 3 June 1983. 

44. Memorandum. U.S. Department of Agriculture, Forest Service, Darold Ward to Batson, 
DEQ. Emission Factors for Slash Burning and Forest Wildfires, 5 July 1983. 

49a. Nonroad Engine and Vehicle Emission Study - Report, Appendixes, 21A-2001, U.S. EPA, 
Office of Air and Radiation, Washington, DC, November 1991. 

49b. Methodology to Calculate Nonroad Emission Inventories at the County and Sub-County 
Level, Final Report, Energy and Environmental Analysis, Inc., for U.S. EPA, Office of 
Mobile Sources, Ann Arbor, MI, July 1992. 

50. Telecon. Oregon DEQ with Natalie Dobie, Office of Mobile Sources, U.S. EPA. Scaling 
ofnonroad mobile source estimates from regional studies, 20 February 1992. 

5la. Supplementary Data Sheets of the Seattle-Tacoma CMSA Inventory to the Nonroad 
Engine and Vehicle Emission Study - Report. Supplied by Natalie Dobie, Office of 
Mobile Sources, U.S. EPA, 10 March 1992. 

) 

5lb. Nonroad Emission Inventories for CO and Ozone Nonattainment Boundaries, Seattle
Tacoma, Energy and Environmental Analysis, Inc., for U.S. EPA, Office of Mobile 
Sources, Ann Arbor, MI, July 1992. 

5lc. Nonroad Emission Inventories for CO and Ozone Nonattainment Boundaries, Spokane, 
Energy and Environmental Analysis, Inc., for U.S. EPA, Office of Mobile Sources, Ann 
Arbor, MI, July 1992. 

61. Annual Report of Southern Pacific Transportation Company to the Interstate Commerce 
Commission for the Year Ended December 31, 1990 & 1993, Rel Report, Southern 
Pacific Transportation Company, San Francisco, CA. 1991 & 1993. 
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67. Telecon. Oregon DEQ with Howard Fegles/Cal Wheeler, Public Utility Commission of 
Oregon. State railroad mileage report and map; Names and addresses of Shortline 
Railroads, October 1992. 

91. Procedures far Emission Inventory Preparation, Volume IV, Mobile Sources, EPA'450/4-
81-026d July 1989, U.S. EPA, Office of Mobile Sources, Ann Arbor, MI, Revised July 
1992. 

133. User's Guide ta Mabile5 (Mobile Source Emission Factor Madel), EPA-AA-AQAB-94-
01, U.S. EPA, Office of Mobile Sources, Ann Arbor, ML May 1994. 

165. Guidelines far Estimating and Applying Rule Effectiveness Far Ozane/CO State 
Implementation Plan Base Year Inventories, EPA-452/R-92-010, U.S. EPA, Research 
Triangle Park, NC, November 1992. 

172. AIRS Facility Subsystem Source Classification and Emission Factor Listing For Criteria 
Air Pollutants, EPA 4350/4-90-003, March 1990, U.S. EPA, OAQPS, Technical Support 
Division, Research Triangle Park, NC. 

213a. Forest Fire Summary, 1991, Oregon Department of Forestry, Plans, Studies, and 
Development Section, Forest Protection Division, Salem, OR 1992, General File 1-0-4-
200. 

213b. Oregon Department of Forestry, Protection District Mapping. Shows fire districts and 
counties for the entire.,State of Oregon. Obtained as a photocopy from Powell's Travel 
Store laminated quickreference material, Mia Park and Steve Aalbers 6/21/95. 

216. Compilation of Air Pollutant Emission Factors, Fifth Edition, AP-42, U.S. EPA, Office 
of Air Quality Planning and Standards, Research Triangle Park, NC. January 1995. 

217. User's Guide ta Mobile5a _ H (Mobile Source Emission Factor Madel), EP A-AA-AQAB-
94-01, U.S. EPA, Office of Mobile Sources, Ann Arbor, MI. May 1994. 

222. Survey. Oregon County Extension Service Agents. Information regarding the amount of 
acreage of fruit and nut trees in their county. 

247. Memorandum. Ambient Temperature Calculation for Grants Pass Carbon Monoxide 
Mobile Inputs-1990 Base Year and 1993 Attainment Year. From Mia Waters (DEQ) to 
Oregon DEQ Planning and Technical Services Staff, March 14, 1997. (DEQ master 
reference 24 7). 
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248. Memorandum. Ozone and Carbon Monoxide Design Value Calculations. From William 
G. Laxton, Director EPA Office of Air Quality Planning and Standards to 'The Record.' 
June 18, 1990. 

260. Conversion Factors for Pacific Northwest Forest Products. Institute of Forest Products. 

269. Density ranges for solid waste, Solid Waste Section, Waste Management Division, DEQ. 

272."Population Estimates for Oregon: July 1, 1996." Center for Population Research 
and Census, School ofUrban and Public Affairs, Portland State University, March 1997. 

276. Guidance for Initiating Ozone I CO SIP Emission Inventories Pursuant to the 1990 Clean 
Air Act Amendments. Prepared by Radian Corporation for EPA Technical Support 
Division, Research Triangle Park, NC, February 13, 1991. 

278. The Woodburners Encyclopedia, by Jay Shelton, Vermont crossroads Press, Inc., Box 30, 
Waitsfield, VT 05673. 

291. "Operational Guidance for the Oregon Smoke Management Program," Draft Directive 1-
4-1-601, Version 2.1, Appendix 4: Special Protection Zone Requirements, pp. 1, 67-68. 

294. Procedures Fa~ Preparing Emissions Projections. EPA Document 450/4-91-019, Office 
of Air Quality Planning and Standards, Research Triangle Park, NC 27711, July 1991. 

297. Procedures for Estimating and Applying Rule Effectiveness in Post-1987 Base Year 
Emission Inventories for Ozone and Carbon Monoxide State Implementation Plans. Air 
Quality Management Division, Air Quality Planning and Standards, EPA, June 1989. 

298. Quality Assurance Implementation Instructions and Examples fo.r SIP Inventory 
Development. EPA Office of Air Quality Planning and Standards, Research Triangle 
Park, NC, EPA Contract No. 68-D0-0125, March 1992. 

315 Fax. How to Model the National LEV Program Using Mobiles. From David Brzezinski 
(U.S. EPA, National Vehicle and Fuel Emissions Laboratory, Ann Arbor, MI) To 
Jeremy Heiken (ENVIRON). November 3, 1995.-

318 FIRE Version 6.22 SCC Code and Emission Factor Listing For Criteria Air Pollutants 

319 State of Oregon 1990 Base Year SIP Emission Inventory: Portland Metro CO NAA 
Carbon Monoxide, Appendix D2-4-l. Air Quality Division, Oregon Department of 
Environmental Quality, Portland, OR, 12 July 1996. 
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320. State of Oregon 1991 Attainment Year SIP Emission Inventory: Portland Metro CO NAA 
Carbon Monoxide, Appendix D2-4-2. Air Quality Division, Oregon Department of 
Environmental Quality, Portland, OR, 12 July 1996. 

321. Emission Inventory Improvement Program, EPA, Office of Air Quality Planning and 
Standards, Emission Factor and Inventory Group, Research Triangle Park, NC. 

323 Grants Pass Residential Open Burning Communications for the Preparation of the 1993 
Grants Pass CO Attainment SIP. 

327 Temperature for Mobile 5b_h input calculation methodology based on the EPA guidance 
(Ref. 91) and telephone conversations with Mia Waters, State of Oregon Marine Board 
(1/12/99) and Bill Puckett, EPA, Region IO (1/25/99). 

328 Correspondence from Douglas Terra , MSD, ODEQ to Svetlana Lazarev , Emission 
Inventory Specialist, ODEQ. Klamath County and Klamath Falls Territory 

329 Klamath Falls Wild Forest Fires Communications with Mindy Sherrieb, K. Falls 
Department of Forestry and Jean Rogers, Winema National Forest. 

332 User's Guide to Mobile5b (MobileSource Emission Factor Model), revised chapter two 
to EPA-AA-AQAB-94-0 I, U.S. EPA, Office of Mobile Sources, Ann Arbor, MI. 
September 1996. 

333 1996 and 2015 Klamat):t Falls Population and Employment Estimates and Growth Rates 

334 County Business Patterns, 1996 Oregon, CBP-96-39. U.S. Department of Commerce, 
Bureau of the Census, Washington, DC. 

335 Correspondence from Jeff Ross (ER, DEQ), Leisa Cook (K. Falls Health Department), 
and Klamath County Fire District #I regarding Open Burning In K. Falls UGB. 

336 Correspondence from Bill Hancock, Operations Manager of Klamath Falls Intemtional 
Airport to Wendy Anderson, Emission Inventory Specialist, Oregon DEQ regarding 
Aircraft Operation for calendar year 1996, April 5, 1999. 

337 Environmental Assessment for the l 73rd Fighter Wing at Kingsley Field, Oregon Air 
National Guard, Klamath Falls, Oregon, December 1998 

338 Oregon Department of Environmental Quality Air Contaminant Discharge Permit #18-
0097, Oregon Air National Guard, Draft April 5, 1999. 
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339 Final 1995 Air Emissions Inventory prepared for Air National Guard Enviornmental \:J 
Division, Andrews Air Force Base, Maryland l 73ro Fighter Wing Oregon Air National 
Guard, Klamath Falls, Oregon, June 1997. 

340 Airport Activity Statistics of Certified Air Carriers Summary Tables, 12 months ending 
December 31, 1996. US Department of Transportation Bureau ofTransportation Statistics 
Office of Airline Information, R-TD 4.14: 996. 

341 Summary of the 1996 Field Burning Season, Oregon Dept. of Agriculture fax from Patti 
Gentiluomo 7/8/99. 

342 Oregon Solid Waste Disposal Facilities Open and Closed lists Obtained from ODEQ 
Waste Management in June 1999. 

343 State Energy Data Report: Consumption Estimates, 1996, DOE/EIA-0214(93), Energy 
Information Administration, U.S. Department of Energy, Washington, DC. February 
1999. 

344 Correspondence from Siskyou County, CA APCD to Jeff Ross, ODEQ ER Source Test 
Coordinator to Svetlana Lazarev, ODEQ Emission Inventory Specialist on major CO 
sources in Klamath Falls UGB 25-mile buffer. 

345 Klamath Falls 1999 Oregon Woodheating Survey Overview Report. Prepared by Oregon 
Institute of Technology for the Department of Environmental Quality Air Quality 
Division, July 29, 1999 . 

. ;. 

346 Oregon Smoke Management Annual Data Report, 1996, Oregon Department of Forestry, 
Forest Protection Division, Salem, OR. 

347 ODEQ Field Burning Report: Preliminary Health Effects Evaluation For Pollutants 
Generated By Field Burning, Slash Burning, And Residential Wood Combustion. May 13, 
1987 

3 51 Svetlana Lazarev, David Collier and Peter Brewer's 11124/99 phone conversation 
regarding Collins Products and Co-Gen Plants in Klamath Falls. 

352 9130199 phone conversation with Thane Jennings (David Collier, Steve Aalbers, Svetlana 
Lazarev) regarding Columbia Forest Products Emission Factors used in the 1996 K. Falls. 
EI. 

353 David Collier's notes of phone conversations with K. Falls Wood stove dealers regarding 
number of stoves they sell in K. Falls UGB. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
104 

() 

• .. ..... _ 



355 Columbia Forest Products (18-0014) Emission factors for boilers. Svetlana Lazarev, 
Thane Jennings, and Jeff Ross' communications notes. 

371 1996 Klamath Falls Fleet Mix used to distribute VMT into vehicle class, Mobile5b CO 
input and output file printouts, without Oxy, custom LDGV/LDDV KFalls 1996 DMV 
registration. 

372 Data obtained by contacting the rail organizations operating in the Klamath Falls UGB 
corridor in 1996: Union Pacific Railroad, Burlington Northern RR, and Amtrak Passenger 
Rail Transport. 

404 Emails from David Brzezinski to Jeff Stocum regarding the TEMFLAG setting on 
MOBILE5b. 3/17 /00 and 3/28/00. Located in Mobile Sb Guidance Document folder. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
105 



Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
106 

€ ' ' ' . 



APPENDIX TABLES 
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APPENDLX A: STATIONARY POINT SOURCES 
Appendix A, Table A-t:.Jndividual Stationary Point Source Determinations 
Appendix A, Table A-2: Individual Stationary Point Source Emission Calculations 
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PERJ\IIT 

!Ill. 

18-0003 

18-0018 

18-0020 

18-0021 

18-0023 

18-0043 

18-0056 

18-0068 

18-0085 

18-0086 

18-0087 I 

18-0088 
. 

18-0089 

18-0093 

18-0094 

18-0095 

18-0096 

18-0097 

18-0098 

I) 

2) 

3) 

4) 

5) 

( t:>• 

"' ' ' 
Appendix: A, Table A-1. Klamath Falls UGB 1996 Baseline Annu ... dt Seasonal CO: Area Sources - Pojnt Source Determjnation 

EMISSIONS (tons/yr) I S.I.C. I 
&ME Pl ANT SITE AQPR£SS CITY l!n.ok COMMENTS 

LS.LI. A<lllll I i:&d.< 
aWwl 

Ci1y of Klamath Falls T39S R9E, Sec'n. 18 Klamath Falls 558 0 0 I 4911 

Robert Edwards, Jr., M.D. 3539 Avalon Slrcct Klamalh Falls 0.3 0 0.3 4953 'A2' Source; built 1998 (incinerator); CO emissions negligible 

Industrial Oils, Inc. 1291 Laverne Ave Klamath Falls 1.2 0 0.3 2992 Al Source 

Reach, Inc. 2350 Maywood Dr. Klamath Falls 281 0 171 2429 'B' Source CO emissions are negligible 

Klamath Veneer, Inc. 4605 Lakeport Blvd Klamath Falls 36 0 23.18 2435 'Al' Source 

Nu-Mix Concrete E Main k Shasta Way Klamath Falls 0 0 0 3273 'D' Source CO emissions arc negligible 

Merle West Medical Center 2865 Daggett SL Klamath Falls 0 0 0.22 4961 'B' Source CO emissions are negligible 

9492Hi11Rd Klamath Falls 2.1 29SI Actual emissions arc for l99S 

'B' Source for CO; outside Klamath Falls UGB 

Worden-Keno Road Klamath Falls 0 tbd 49S3 Al' Source; outside Klamath Falls UGB 

Klamath HumanC Society 2853 Memoi-ial Dr. Klamath Falls ,o 0 0.06 4953 
'B' Source CO emissions are negligible; included in Station-
ary Area Source - Commercial Incineration category, 

S1urdi-Craft, Inc. 3SOI Memorial Dr. Klamath Falls 0 0 0 2431 'B' Source CO emissions arc negligible 

Eternal Hills Memorial 4711HWY39 K.llllll8µi Falls p 0 0.05 4953 
'8' Sow-cc CO emissions are negligible; included in Stadon-
ary Area Source-Commercial Incineration categorj. 

Klaniath Falls 
'-,; 'Al' Source for CO; Included In Stationary· Area Source-Commercial 

Klamath Cremation Service I 2680 Memorial Dr. 0 0 0.05 . 4953 
Incineration category . 

. 

Jcld-Wcn, Inc. 3172S HWY 97 Chiloquin 3.1 0 •. 0.43 2431 Outside Klamath Falls UGB 

Aqua Glass Wesl, Inc. 5855 Washburn Way Klamath Falls 3.3 0 0.64 3088 TV for CO, Outside Klamath Falls UGB 

Fini Enterprises 155 I Mallard Lane Klamath Falls 0.11 0 0 2819 'B' Source CO emissions arc negligible 

Rogue Aggregates, Inc. Buesing Rd. Men-ill 0 0 0 1442 Outside Klamath Falls UGB 

PG&. E Gas Transmission l/4-mi W ofDiamond Lk. Jen. Che mu It 701 0 427.S 4922 Outside Klamath Falls UGB 

Kingsley Field Air Base Vanderburg Drive Klamath Falls 13 4.8 13 9711 "A2" 

Jefferson State Redimix Brown-Danforth Ranch site W. Klamath Co. 0 0 0 1442 42 miles NW ofK. Palls; outside o!UGB 

CE. RE, location, EFs, PTE, PSELs & production levels for lV, SM, & ACDP sources were assembled using pennits, annual reports. 

Some ACDP actual and PSEL emission data were retrieved from ODEQ's Air 'Contaminant Source Infonnalion System (ACSIS). 

Major CO point soun:es that are included lhe Area Source inventory arc indicated by gray shading and bold texL 

RE was dc1crmined using EPA~4S2/R-92-010, "Guidelines For Estimating and Applying Ruic Effectiveness (RE) for Base Year lnvcntorics.w 

Major point sources that are included in lhc Area Source inventory must meet this criteria: 

a) Must be inside lhc Klamath Falls UGB (Urban Growth Boundary) or within the 25 mile buffer; and 
b) Must have a PSEL Calcula!cd emissions (see note I) of 100 tons/yr or greater. 
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Appe11.;;.< N · ':>le A-2, source 18-0006 

Facilily Nantc: 
Slfcc:l Addn.::£5: 

Mailing Address: 

I 

Source 

Boiler E 
8oih:r f 
Boiler G 
Paint diy ovens 
Uoilcr #9 -Oil 

Jc:lc.1-Weu, Inc. 
3303 Lal:cpon Dr. 
K falls, OR 97601 

P.O. Box 1329 
K Falls, OR 97601 

ANNIJAL PRODUCTION 

Pollulant 

co 

To1al Plant 
Opcr. Parameters 

BoilcrE 
Boiler F 
Boiler G 
Paint dry ovens 

sec 

1-02-004-01 
1-02-009--05 
1-02-009-05 
3-07-008-99 
1--02--005--01 

Nole: 

Annual 
Thrupul 

0 
5,760,000 

236,425,752 
4,870,000 

Permit Issued: 
Addendum: 

Pennil Expires: 
SIC #1: 
SIC#2: 

SIC#l: 

I 

·-·~) 

12119/1989 

12101/1991 
2421 
2499 

4961 

1996 

7 days/wk 
50 weeks/yr 
350 days/yr 

0 
5,760,000 

236,425,752 
4,870,000 

gal/yr 
lb sleamiyr 
lb steam/yr 
scf/yr- NG 

ANNUAL EMISSIONS 

UnilS PSEL EF 
EF Units 

Mlb sleamiyr 5.00 lb/M gal 
lb steam/yr I lb/ M lb Sleam 
lb steam/yr I lb/ M lb steam 

scGyr-NG 21 lb/MM scf - NG 

Total Plant CO Emissions: 

'51412/99 E1nlssion factors are from 1989 ACDP and 1998 TVd. 

PLANT-SITE EMISSION LIMITS 

co 
Plant Site 

1996 
ton/yr 

0.0 
2.9 

118.2 
0.05 

121.1 
tons/yr 

1996 1997 
ton/yr 
156 

Emissions 
lbs/day 

0 
16 

676 
0 

692 
lb/day 

too/yr 
142 
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Appen.,;..: A, Table A-2, source 18-0013 

Facility Name: 
Sticcl Address: 

Mailing Address: 

Source Pollulanl 

Doller #7 - Sanderdusl co 
Boilor #8 - NG 
Boiler #8 - Oil 
Boiler #9 - NG 
Boiler #9 - Oil 
Dcfib. # l - NG 
Dcfib. #2 - NG 
Core Dryer # 1 - NG 
Core Dryer #2 - NG 

Note: 

Collins Products, LLC 
6410 Hwy 66 
K. Falls, OR 97601 

P.O. Box 16 
K Falls, OR 97601 

ANNUAL-PRODUCTION 

Total Plant 
Oper. Parameters 

Boiler #7 - Sanderdust 
Boiler #8 - NG 
Boiler #8 - Oil 
Boiler #9 - NG 
Boiler #9 - Oil 
Defib. #I - NG 
Defib. #2 - NG 
Core Dryer# I - NG 
Core Dryer #2 - NG 

Annual 
sec Thruput 

1-02-009-03 194,938 
1-02-006-03 6,211,231 
1-02-004-0 l 1,168 
l-02-006-03 7,537,019 
l-02-005-0 I l,168 
3-07-007-99 103 
3-07-007-99 103 
3-07-900-03 659,200 
3-07-900-03 659,200 

I) Emission Factors are from 1995 ACDP 

.,~ ...... 
!·" :,·\ 

PLANT SITE EMISSION LIMITS 

Permit Issued 11120/1995 
Addendum: 

co 
Plant Site 

Permit Expires: 07/0112000 
SIC#I: 2436 

I 1996 

7 days/wk 
52 weeks/yr 
365 days/yr 

194,938,000 lb steam/yr - SD 
6,211,231 (therms/yr - NG) 

1,168 (gal/yr-oil) 
7,537,019 (lhenns/yr -NG) 

584 (gaVyr - oil) 
103 MM cu.ft/yr 
I 03 MM cu.ft/yr 

659,200 (lhenns/yr - NG) 
659,200 (lhenns/yr - NG) 

ANNUAL EMISSIONS 

Units PSEL EF 
EF Units 

Mlb slcam/yr 1.00 lb/Mlb slca 
(thcnns/yr - NG) 0.0116 lb/lhenn NG 
(gaVyr- oil) 0.044 lb/gal· oil 
(lhcnns/yr - NG) 0.0075 lbllhcnn- N 
(gal/yr - oil) 0.021 lb/gal - oil 
MM cu.ft/yr 17 lb/MM cu.If 
MM cu.ft/yr ' 17 lb/MM cu.tf 
(thenns/yr - NG) 0.0035 lb/thenn - N 
(thenns/yr - NG) 0.0035 lblthenn- N 

Total Plant CO Emissions: 

19% 
tontyr 

97.5 
36.0 
0.0 

28.3 
o.o 
0.9 
0.9 
1.2 
1.2 

165.9 
· · tons/yr 

1996 1997 
ton/yr 
262 

Emissions 
lbs/day 

534 
197 
0 

155 
0 
5 
5 
6 
6 

909 
lb/day 

ton/yr 
262 
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Appeo.;;~·A .:.··:ble A-2, Source 18-0014 
;,•; 

1tyNamc: 
1 Address: 

ng Address: 

Sowce 

Boiler II 
BoiJer#2 
V. Diyer • Moore (NG) 
V. Diyer ·Moore (Sun) 
V. Diyer ·COE (NG) 

V. Diyer Keller# I 

V. Dryer Kclledl2 

Notes: 

Columbia Forest Producl.S 
Soulh Hwy. 97 
K Flllls, OR 9760 I 

P.O. Box 1780 
K Falls, OR 9760 I 

ANNUAL PRODUCTION 

Pollutant 

co 

To1al Plant 
Oper. Paramcu:rs 

Boiler#! 
Boilerll2 
V. Diy<r • Moore(NG) 
V. Dryer - Moore (Stm) 
V. Diyer- COE (NG) 
V. Dryer Keller# I 
V. Dl)'<f Keller#2 

Annual 
sec Thruput 

1-02-009-05 200,200 
1-02-006-05 70,800 
3-07-007-99 32.245.000 
3-07-007-99 0 
3-07-007-99 0 

3-07-007-16 77,386,000 

3-07-007-16 51,591,000 

(I) Emission Factors for dryers are taken from lhc 1993 ACDP. 

Permit Issued 
Addendum: 

Pennit Expires: 
SIC#! 
SIC#2 

I 

03/31/1993 

06/01/1997 
2436 
4961 

-..-:-'!"'· • 
••• ~. 11 

'~· 

1996 

7 days/Wk 
51 weeks/yr 
357 days/yr 

200..200,000 lb steam/yr 
70,800,000 lb Sleam/yr 
32,245,000 sq. fllyr 

sq.ft/yr 
sq. ft/yr 

77,386,000 sq. ft/yr 
51,591,000 sq. fllyr 

ANNUAL EMISSIONS 

Uni Ls PSEL EF 
EF UnilS 

000 lb Sleam/y 1.22 lb/1000 lb steam 
000 lb steam/y 1.22 lb/1000 lb steam 

sq. fllyr 0.02 lb/M sq.ft 
sq. fVyr 0 lb/M sq.ft 
sq. ft/yr 0.02 lb/Msq.ft 

sq. fVyr 1.4 lb/M sq.ft 

sq. ft/yr 1.4 lb/M sq.ft 
Total Plant CO Emissions: 

PLANT SITE EMISSION LIMITS 
f996 

CO ton/yr 
Plant Site 498 

1997 
ton/yr 

499 

1996 Emissions 
ton/yr lbs/day 

122.1 684 
43.2 242 
0.3 2 
0.0 0 
0.0 0 

54.2 303 

36.1 202 
256 1434 

tons/yr lb/day 

flxcep1jop- Boilers' Emission Factor of• 1.22 lbs C0/1000 lb Steam" was selected bBSed on the EPA AP-42 External Draft. Section 1.6 - •wood Wasae Combustion in Boilers•. 
and discuuions wilh Thane Jeooings (DEQ pennic writer) and Jeff Ross (DEQ source test coordinator). (Re[ 355). 

ISi, 12121/99 
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Appe~.; •• A, Table A-2, Source 18-0072 

facility Name: 
Street Address: 

Mailing Address: 

PG&E Gas Transmission 
Haipold Valley Rd. 
Bonanza. OR 97623 

2100 SW River Pkwy. 
Portland, OR 9720 I 

Permit Issued 07/01/1996 
Addendum: 

Permit Expires: 01101/2003 
SIC#I: 4922 

·""."" ... 
' .·I 

ANNUAL PRODUCTION I 1996 

Source Pollutant 

Unit 14A co 
Unit 148 

Note: 

Total Plant 
Opcr. Parame1c:rs 

Unit 14A 
Unit 14B 

sec 

3-10-002-99 
2--02-002-0 I 
2--02--002--09 
3-99-999-99 

Annual 
Thruput 

4,262 
8,509 

Emission factors are from 1998 TV addendum. 

ssl 412/99 

7 days/wk 
52 weeL':slyr 

.. 365 days/yr 
4,262 '" hours 

8,509 hours 

ANNUAL EMISSIONS 

Units PSEL EF 
EF Units 

hours 16.20 lb/hr 
hours 30 lb/hr 

Total Plant CO Emissions: 

PLANTSITE EMISSION LIMITS 

co 
Plant Site 

1996 
ton/yr 

34.S 
127.6 

162.2 
tons/yr 

1996 1997 
too/yr 
202 

Emissions 
lbs/day 

189 
699 

889 
lb/day 

Ion/yr 
203 
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APPENDIX B: STATIONARY AREA SOURCES 

Appendix B, Table B-1 Falls Population & Housing Unit Data, 1996 
Appendix B, Table B-2 Klamath Falls UGB 1996 Small Point Source Determination 
Appendix B, Table B-3a Residential Open Burning, Legal 
Appendix B, Table B-3b: Residential Open Burning, Illegal 
Appendix B, Table B-3ci Material Residential Open Burned 
Appendix B, Table B-4: Klamath Falls UGB SIC Population Estimates 
Appendix B, Table B-5: Fossil Fuel Consumption Estimates 
Appendix B, Table B-6: Residential Wood Fuel Use Estimates 
Appendix B, Table B-7: Wood Heating Survey Cordwood Usage Evaluation 
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Appendix B, Table B-1. Klamath Falls Population & Housing Unit Data 

Emission Inventory 
Year 

U I e 
City Limits 

Housing 
Units{4) 

Klamath Falls I /GB (J [rban Growth Bo1mdarv) 

Population Estimates for EI Year 1996 

Population 
Inside UGB JWI. 

Outside City Limits(3) 

Klamath Falls 
City Limits 

Population (2) 

Klamath Falls 
UGB 

Population (I) 

Klamath Fall 
UGB 

Housing Units (4) 

1) 1996 UGB population number developed by Cameron Gloss (City Planner for Klamath Falls), Ref. 333. 

2) 1996 Klamath Falls "City Limits Population" is from Portland State University Center for 
Population Research and Census, Ref. 272. 

3) Population of the area between 1996 city limits and UGB is 40,365 - 18,765 = 21,600. 

4) Number of Housing Units is total estimated population (UGB or City Limits) divided by an average of 

persons per household, as stated in the July 6, 1999 lntraoffice Memorandum, Ref. 333. 

Klamath Falls 
City Limits 

Housing Units(4) 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 



Appendix B, Table B-2. Klamath Falls UGB 1996 Annual & Seasonal CO: Area Sources - Small Point Source Determination 

Emissions, (tons/yr) SIC 
fttmiJ.JI NAME Plant Sile Address City 

Cl><!< 
Comments 

fSEL lln.u MllW 

180003 City of Klamath Falls S 18, T39S R9E Klamath Falls 0 0 0 4911 Under construction, outside UGB 

180005 Crown Pacific Limiled Partne I Sawmill Rd. Gilchrist 818 0 495.4 2421 TV, Outside K. Falls UGB 

180006 Jeld-Wen, Inc. 3303 Lakeport BLVD Klamath Falls 142 0 121 2421 TV, Major Source for CO 
180008 Klamath Pacific Corporation 9492 Hill Road Klamath Falls 0 0 0 3273 'B' Source CO emissions are negligible 

180009 Modoc Lumber Co 404 N 41h & Oak Klamalh Falls 99 0 0 2421 Closed in April 1995 

180013 Collins Products LLC 6410 HWY 66 Klamath Falls 262 0 97.6 2436 TV, Major Source for CO 
180014 Columbia Forest Products Balsam Dr. & Long Lk. Klamath Falls 499 0 256 2436 TV, Major Source for CO 

180018 Robert Edwards, JR. M.D. 3539 Avalon Slr. Klamath Falls 0.3 0 0.3 4953 'A2 Source CO emissions are negligible 

180020 Industrial Oils, Inc. 1291 Laverne Ave Klamath Falls 1.2 0 0.3 2992 A2 Source 
180021 Reach, Inc. 2350 Maywood Dr. Klamalh Falls 281 0 171 2429 'B' Source CO emissions are negligible 

-
180043 Nu-Mix Concrete E Main & Shasta Way Klamath Falls 0 0 0 3273 'B' Source CO emissions arc negligible 
180056 Merle West Medical Center 2865 Daggett St. Klamalh Falls 0 0 0.22 4961 'B' Source CO emissions are negligible 
180068 Klamath Pacific Corporation 9492 Hill Rd. Klamath Falls 2.1 0 1.05 . 2951 Actual emissions are for 1995 
180070 Jefferson Stale Redimix 4815 Tingley Ln. Klamath Falls 0 0 0 3273 'B' Source for CO, otside K. Falls UGB 

180072 PG & E Gas Transmission Harpold Rd. Bonanza 203 0 150.5 4922 Outside Klamath Falls UGB 
180074 Klamath Pacific Corporation Hwy97 Klamath Falls 2.7 0 0.42 2951 Actual emissions arc for 1995 
180085 Klamath Humane Society 2853 Memorial Dr. Klamath Falls 0 0 0.05 4953 'B' Source CO emissions are negligible 
180086 Sturdi-Craft., Inc. 3501 Memorial Dr. Klamath Falls 0 0 0 2431 'B' Source CO emissions are negligible 
180087 Eternal Hills Memorial 4711 HWY39 Klamath Falls 0 0 0 4953 'B' Source CO emissions are negligible 
180088 Klamath Cremation Service 2680 Memorial Dr. Klamath Falls 0 0 0 4953 'A2' Source for CO 
180089 Jcld-Wen, Inc. 31725 HWY 97 Chiloquin 3.1 0 0.43 2431 Outside Klamath Falls UGB 
180093 Aqua Glass West, Inc. 5855 Washburn Way Klamath Falls 3.3 0 0.64 3088 TV for CO, Outside Klamalh Falls UGB 
180094 Fini Enterprises 1551 Mallard Lane Klamath Falls 0.11 0 0 2819 'B' Source CO emissions arc negligible 
180095 Rogue Aggregates, Inc. Buesing Rd. Merrill 0 0 0 1442 Outside Klamath Falls UGB 
180096 PG & E Gas Transmission 1/4 Ml WofDiamond Lak Chem ult 701 0 427.5 4922 Outside Klamath Falls UGB 

180098 Jefferson Stale Redimix Brown-Danforth Ranch Klamath Falls 0 0 0 1442 42 .miles Nw ofK. Falls, outside u!"l 
I) CE, RE, location, Efs, PTE, PSELs & production levels for TV, SM, & ACDP sources were assembled using permits, annual reports. 
2) Some ACDP actual and PSEL emission data were retrieved from ODEQ's Air Contaminant Source Information System (ACSIS). 
3) Small CO point sources Lhal are included the Area Source inventory are indicated by gray shading and bold (ext. 
4) RE was determined using EPA452/R-92-0IO. RQuidclincs For Estimating and Applying Rule Effectiveness (RE) for Base Year Inventories.'' 
5) Small point sources that are included in Lhc Area Source inventory must meet this criteria: 

a) Must be inside the Klamath Falls UGB (Urban Growth Boundary); and, 
b) Must have a PSEL Calculated emissions (sec note I) of less than 100 tons/yr and actual emission of greater Lhan 5 tons/yr. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Appendix B, Table B-3b. Illegal Residential Open Burning 

Noles: 

Documented Open Burnin& Violations 

Dec. 1995 

. January 

Fcbnwy 

I 

March 

Apri 

Moy 

1 .... 

July 

Augus1 

September 

Oc1obe1 

Novcmbe1 

Dccembe1 

TOTAL . 

FDNI 
violations 

1996 

0 

0 

I 

4 

J 

3 

2 

1 

' 
J 

0 

3 

0 

31 

Tolal Documented Violations"' 

Total Peak Season (Dec-Feb) ViolationJ • 

City Limits, Documented Violations ... 

City Limits, Peak Season (Dec-Feb) Violations"" 

l) llic number of Res. open burning violations ill the Klamath Falls City Limi1s were calcula1ed based on lhe violations 
reponed by the KCFD #1. Ref11S. 
The following asswnplions were made: 90% oflhe violations happened in the UGO; 47% of lhe UGB violations occurred in the city limits. 
(47% of I.he UGB popula1ion micle iD the city limits). 

2) The Peak Season viola1ions were violaliom; i51Ued in Dec. 1995 - Feb. 1996. 
1) According 10 KCFD# I, lhcy respond 10 illegal open burns immediately and has them ex1inguished. We assume lhal 

the nwnbcr ofviolatious reported is likely 10 reflect I.he tolal number of illegal open bums and no u lack of enforccmen1" mulliplying factor is applied. 

JI 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Appendix B, Table B-3b. Illegal Residential Open Burning 

Estimated Material Being Illegally Burned (Medford used as a surrogate) 

Approximate percentage of each type of material burned illegally, Reference 263; rounded to the nearest So/o '. 

Wood 

Heie..ht Diameter 
ft ft 

• 160 ,, 15 

1 2 
2 s 

2,5 8 
3 6 

10 20 

4 JOO 

"' 120 

3 6 

2 3 

2 4 

I I 

' 4 

I 4 

2 4 

2 4 

2 10 

6 !00 

8 8 

2 3 

3 3 

2 6 

Table con1inucs 

I Brush/\'leeds/paper I 
A"'"roximate Volumes oflUee:al Burn Piles5 

Volumes Height Diameter Volume' Height Diameter Volumes 
ft') ft ft ft') ft ft ft') 

l1fifJ. I 3 , 12 12 904 

1766 6 48 1fiB. 7 

4 LS 2 3 7 

26 I 2 2 2 2 4 
84 7 7 

57 2 8 67 I 4 8 
2093 2 2 4 I I I 
/JJ!). 7 2 2 4 
IW!. 4 I 2 12.5 ISO l.IJZl 
57 I I I 2 20 iJI 
7 6 8 Jfi. 7 

9 3 3 14 2 12 151 

76 3 2 6 7 

17 3 3 14 7 

I 3 6 57 2 10 105 

17 7 5 " ill 
8 2 3 9 2 20 419 

17 2 s 26 2 4 17 

17 2 5 26 3 25 Z! 
105 4 4 33 4 10 209 

~ 3 ISO mi. 2 3 9 

268 3 8 100 2 16 ll 
9 2 • 17 I 3 5 

14 3 6 57 4 IS 471 

38 4 8 134 3 IO 157 

6 14 615 3 25 Z! 
2 42 IU 6 4 50 

2 3 9 3 40 ill 
2 4 17 I 3 , 
2 4 17 2 2 4 

1 4 17 2 20 iJI 
I IS 1l 2 4 17 

2 2 4 2 4 17 

4 10 209 2 4 17 

4 IS 471 1 2 2 

4 8 134 1 2 2 

5 10 262 

2 4 17 
6 

2 3 9 

Table continue Table continue 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Garbage 

Height Diameter 
ft ft 
j IO 
; • s 300 

3 40-0 
j IS 
2 24 

LS 3 

3 7 

2 4 

• 6 

4 8 

3 6 

4 8 

3 10 

I 3 
2 4 

2 3 

I s 

2 4 

LS 6 

2 4 

I 4 

3 20 

2 12 

J 6 

4 8 

Table continue 

Volumc5 

ft') 
262 
134 

llJi!J. 
l1JlJl 

7 
Jfi. 

7 

7 
7 

77 

17 
7 

75 

19 

134 

7 

7 

57 

134 

157 

5 

17 

9 

13 

7 

17 
7 

28 

7 

7 

7 

7 

17 

8 

7 

628 

ISi 

57 

134 

7 

,,~;\ 

1 

'-
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Appendix B, Table B-3b. Illegal Residential Open Burning 

Table continued able continue able continue able continue 

2 4 17 

I 
7 

2 2 
I 10 52 
4 180 ZlQ 
2 30 gi 

I 3 5 
2 5 26 

2 4 17 

2 4 17 

2 .4 17 
coun1 25 l ___ Mi-_•'*frff

5 
I "°""' WI r-?.tP"T WilloOOO&i. 

• 

Wcjgbt of M1!crial R11rngd 

4) Due to lhc lack of detailed violation information on material types burned in Klamath Falls, lhc illegal burning violations reported for the 
1993 Medford CO SIP BtC used as a material loading surrogate. 

5 24 

I 4 

3 6 

2.5 ISO 

I 12 

I 3 

88 I count 

5) The average volume of illegal bwning violations was estimated from pile diameters and heights reported on the Jackson Co. Health and 
Human Scl'\lices Documented Violatioo Summary for 1990-1997 (Ref. 263). 

A\'Cta2C 

Pile dimensions for violaa.ioos issued in Medford and Ccolral Point were used. Central Point was included because Medford violations alone 

did not provide enough information to estimate average volumes for wood. The pile volumes were calculated using a 112 spheroid fonnula. the bacrel is 7 .43 ft3. 
6) The approxima1c pcrccnlagc of eac.b categocy ofmmcrial illegally burned in Medford was estimated by counting the violations where lhe material 

bumed was docwneo1ed, detcnnining the pcrccnlagc, and roW1ding the percentage to the nearcsl So/1, Appendix B-lc {Material Types Burned). 
7) The llalicized underlined pile hdghlS were not reported and arc estimated assuming lhal the height is roughly 112 the pile diameter. 
8) DellSity oflhe diffcrcm calegories of solid waste was estimated after discussion with lhe DEQ solid waste depanmenl and using a DEQ solid 

waste density coo ... ersion I.able (Ref. 269). 

Dewilv and Emission Factor Estimates 

A\'era2e Wood Durnin DEQ Solid Waste Recov1 AP-42, Table 1.9-1 &. Seclion 2.5 
Brush/Weeds DEQ Solid Waste Recove. AP-42 Section 2.5, Table 2.S-5 
I.ems 11.5 DEQ Solid Waste Rccov1 AP-42 Sections 2.5, Table 2.5-S 
MWlicioal Waste (Garbal!.e II DE' ndelow AP-42 Sections 2.S, Table 2.S-5 

9) Densities eslimaled by using a u.ble of deniities from Solid Wasle, WMC, DEQ and from discussions with Peter Spcndelow of the DEQ Solid Waste program (Ref. 269). 
IO) Efs estimated by using similar categories from the 5th edition of AP-42, Tables 1.9-1, 2.S-1, 2.S-5, 2.5-6, (Ref. 216). 

The Average wood burning EF was taken from the average of rcsidcnlial fireplace (252.6 lb/ton, Table 1.9-1), unspecified forest residue 
(140 lb/ton, Table 2.5-5), and unspecified orchard crops (52 lb/ton, Table 2.5-5). 
The average Brush/Weeds EF is 1ak;cn from Backfire Burning Wild Hay (150 lb/Ion, Table 2.5-5) and Unspecified Weeds( 851blton, Table 2.5-5). 

The EF for uspecified lea ... cs is from Table 2.5-6. 
The EF for mWlicioal was1c is from Table 2.5-1. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Appendix B, Table 8-Jc. Percent of Each Category of Material Residential Open Burned 

1.~f":1 '.!llil''''''T~ 

I hay I lca;es T pa;r 1. w:od I br~sh I 

~ MmrW. Ouanlitv of Bumi;: Proaortion ofOoen Bums Ro11nded IQ nearest I Qo/, 

Leaves: (Leaves & Hay) 5 31o/o 30o/o 
Wood: (Wood) 4 25% 30% 

Brush: (Brush & Paper) 7 44% 40% 

Total: 16 Total: 100% 
1li_(j'··~Lf I . ; 1 ' ",. ; -~ /: ! . ~ -

hay leaves paper wood brush garbage oil/diesel pine needles 

3 19 6 13 21 20 0 I 

~ MmrW. Oyanljtv of Burns P"'?portjon of Open Byrns Ro11nded lo nearest I Oo/o 

Leaves: (Leaves lit. Hay) 22 27% 30% 

Wood: (Wood) 13 16% 20o/o 
Brush: (Brush & Paper) 27 33% 30% 
Garbage: (Garbage) 20 24% 20% 

Total: 82 Total: 100% 

~ 

I) Because Klamath Falls violalion reports do not specify the type of material burned for each violation, the proportion of material types b 
dctcnnincd for the Medford 1993 CO SIP invenlory will be applied in this inventory as a surrogate. 

2) This Spreadsheet summarizes the rough estimate of lhe percenlage of open burning for the various types of material being burned. 

3) The estimate was made by counting the illegal bums from the violation summary (Ref. 263). 

4) The legal bums were estimated by only counting bums which would have been legal except the ventilation index was below 400. 
Material was grouped according to similar densities and emission factors. Violations issued for Medford addresses for all years were use 

S) According lO Klamath Falls Fire District #I, legally burnable material usually consists of yard debris, leaves, weeds, branches and grass 
Illegally Burned Material includes both legally burnable material and garbage. 
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Appendix B, Table B-4. 1996 Klamath Falls UGB SIC Population Estimates 

Commercial (SIC .50-99)1
'
3 Industrial (SIC 20-39) 1

'
3 

Category 

Retail Trade 

Services 

Educational 

Government 

Other2 

Noles: 

sda 08120/1998 

SIC K. Falls UGO Category SIC 

52. 59 3,254 Manufacturing 20-39 
ITolal 

70·81 &83-89 J,704 

82 1,344 

91-98 l,630 

50-51 &07-14 1,165 

ITolal 11,097 

l) Data on UGB employment was developed by Klamath Falls City Planner Cameron Gloss (Ref. 333). 
2) Data provided in Ref. 333 for the category "Other" includes Agricultural employees (SIC 07 - 14) 

aod Wholesale employees (SIC 50 - 5 I). . 

K. Falls UGO 

4,102 
4,102 

3) SIC codes selected arc the same as Commercial and Industrial SIC codes suggested in the EPA document "The Procedure For The 
Preparation of El For CO and Piecursors of Ozone" (Ref. 2a). 

ssl modified 1126/99 Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
ssl modified for K. Falls 7120/99 QA 09/1611999 (sda) 
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Appendix B, Table B-5. Fossil Fuel Consumption Estimates: Klamath Falls UGB, 1996 

(I) (2) (2) (2) (2) 
Distillate Dislillalc Residual Residual 
Fuel Oil Fuel Oil Fuel Oil Fuel Oil Kerosene Kerosene LPG LPG 

Source Type (IO' br) (ID' gal) (IO' br) (10' gal) (103 br) (ID' gal) (IO' br) (IO' gal) 

STATE-WIDE USE (ALL FUELS) 
Oregon (4) 

1996 sec 
Residential (I) 21-04 -004 .()()0 821 34,482 0 0 40 1,680 463 19,446 
Com1ncrcial (I) 21-03·004-000 620 26,040 84 3,528 38 1,596 82 3,444 
Industrial (I) 21-02-004-000 1,738 72,996 136 5,712 II 462 1,020 42,840 

RESIDENTIAL USE (5) 

Klamath Falls UGO (1996) 438 0 21 247 

COMMERCIALJINSTITUTIONAL USE (6) 

Klamath Falls UGB (1996) 341 46 21 45 

INDUSTRIAL USE (7) 

Klamalh Falls UGB (1996) 1,300 102 8 763 
. 

I) 1996 fuel consumption dala from Tables 240-242, •state Energy Data Report 1996: Consumption Estimates• (Ref. 343). 
2) Oil Use [10'3 Gallons]= (Oil Use [I0'3 Barrels))' (42 [gallons/barrel]) 

Kerosene Use [10"3 Gallons[• (Kcmscnc Use [10'3 Barrels])' (42 [gallons/barrel) 
Residual fuel oil is generally used by industry and not used for residential heating, lhcrcfore gallons used is set lo zero. 
LPG Use [10'3 Gallons)• (LPG Use [10'3 Barrels])' (42 [gallons/barrel)) 

3) Natural Gas usage In billion cubic feel (JO')• 1000 =million cubic feel (106
). 

Natural 
Gas 

(109 ft') 

33 
26 
88 

4) 1996 Stale population based on census.data from Portland Stale University, Center for Popu'lalion Research and Census document entitled 
Populallon Es1l1na1e.s For Oregon: July/, 1996 (Ref. 272). 

S) UGO Residential Use =Slate Residential Use• (1996 Klamth Falls UGO Residential Population/ 1996 Slate Residential Population). 
1996 Klamath Falls UGB population (Ref. 333) [sec Appendix B, Table B-1). 

(3) 
Natural 

Gas 
(106 ft') 

33,000 
26,000 
88,000 

419 

341 

1,567 

6) UGB Commercial/Institutional Use= Stale Commercial Use • (Klamath Falls UGB SIC Commercial employment I State SIC Comn1ercial employment) 
Top figure is State-wide SlC 50-99 Commercial employees from County Business Patterns, 1996 Oregon (Ref. 240). 
Bollom figure is the 1996 Klamath Falls UGB SIC Commercial population estimate from Ref. 333 (See Appendix B, Table B-4). 

7) UGB Industrial Use= Stale Industrial Use• (Klamath Falls UBG SIC Industrial population I State SIC Industrial population) 
Top figure is Slate-wide SIC 20-39 Industrial employees from County Business Patterns, 1996 Oregon (Ref. 240). 
Bollom figure is lhe 1996 Klamath Falls UGB SlC lndustr~al population estimate from Ref. 333 (Sec Appendix B, Table B-4). 

ssl 3/18/99 modified for K. Falls QA 09/15/1999 (sda) 
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Population 

(1996) 
3,181,000 

(1996) 
40,365 

(SIC 50-99,1996) 
846,503 

11,097 

(SIC 20-39,1996) 
230,419 

4,102 
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Appendi1 S. T•blc B-6. Kl•malh Falls Residential Wood Fuel L .males 

Klamath Falls Klamath Falls 
UGO UGB 

Survey Year 1999 Invent......, Year 1996 
SURVEY DATA (I)' SURVEY DATA APPLIED TO Klamalh Falls: 

Paccnlagc of HU burning wood 26.S% Klamath Falls Housing Uniu (HU) (5) 

Woodbunling HU with Fireplace (No lnsen), Q8 29.6% IIDD • Inventory Y car/Afea .. 1996/Klamaih Falls (6) 
Woodbuming HU with Wood Slove (Certified). Q8 28.9"/, HOD - Survey Year/Arca., 199&/K.lamalh Falls (6) 
Woodbuming HU whh Wood Stove (Noo-ccrtilicd), QB (2) 21.1% 

Woodbwning HU wilh Fireplace Insert (Non-certified), QB 14.9% Typical cord weight Tons.IC.Ord of Wood (1) 
Woodburning HU wilh Pcllci Stove, Q8 S.6'Y, Tons/Ton Pellets (8) 

Total 100-;. 

.. ~"'·-· 1.11'\ll'\ ..... • .J Klamath l"a11s uuo: K.lamalh Falls Cords Owned per HU (9) 

Woodbuming HU (Fireplace w/o inserts) 29.6% Cords Burned per JIU (Fireplace) 
Woodbumin& HU (Certified C1taly1ie Wood Stove) (1) 7.2% Cords Burned per JIU (Certified Caialytic WIS) 
Woodbuming HU (Cutificd Non-Cal Wood Stove) (1) 21.7% 

-. 
Cords Burned per HU (Certified Non-Cat. WIS) 

Woodbumi11g HU (Non-Certified Wood S1ove 8t. FP lnscn) 16.0-t. Cords Burned per HU (Conv. Wood Stove or FP Insert) 
Woodbwning HU (Pellet S1ove) S.6% Tons of Pcllels Burned per HU (Pellet Stove) 

Total% Woodbuming Devices 100-t. 

Qi11rih11!joo lg I IQQ Um11jpr (:4) Klamath Falls, Tons oCWood Fuel Burned (10) 
UGO HU (Fireplace) 7.89/, Tons Burned from Fireplace 
UGB HU (Certified Catalytic Wood Stove) 1.9% Tons Burned ftom Cert. Cacalycic. WIS 
UGO HU (Certified Non-Cat Wood Stove) S.7% Tons Burned from Cert. Non-Cat WIS 
UGB HU (Conventional Wood Stove or FP Insert) 9.Sy, Tons Burned Conventional WIS or FP Insert 
UGO HU (Pellet S1ove) l.S% Tons Burned .Crom Pellet Stove (11) 

Total% HUs w/Woodburning Devices 26.S% Total K.Jamath Falls Tons Wood Burned 

NolCS: I) Data from the "Oregon DEQ Wood Hcali11g Survey. 1999" (Ref. 148). 

2) Wood Stoves im:lude woodburnina furnaces, cookMoves, and olhcr woodbuming devices not used for home heating. 
1) nerc wcie no specific survey questions lo estimate the uumbc:r or catalytic stoves in the invenlocy area. II is eslimalcd thai. 2S% or all certified stoves arc catalytic and 7S% arc non-ca11lytic. 

HU with Certified Catalytic Slaves -(HU with Certified S1ovcs)' (O.lS) AND HU wi1h Certified Non Catalytic Stoves -(HU wilh Certified Siovcs)' (0.7S); 
4) UGO HU (for each device lypc) (%) • (Woodbuming HU (device type)(%))• (UGO Housing Units Owning Wood(%)) 
S) Klamath Falls Housing Unit da1a from ReC.113 (Sec Appendix B, Table 8-1). 
6) Data Cor Healing Degree Days (HOD) arc from "ClimatoJogical Data Annual Summary, Oregon, 1996" (ReC. 91). Sec Appendix B, Table B-8. 
7) fuel loading based upon DEQ estimate for iypical cord wood mixture from "Oregon DEQ Wood Hcat/11g Su.n-cy, 1999" (Rer. 148). Sec Appendix B, Table B-7. 

8) Wood pcllcls Cor pellet Moves used for home hcatbig arc sold by the ion (2000 pounds) in plastic bags. 
9) Cords burned per a single wood burning housing unit for 1996 is a weighted average for each device (sec calculations on page 2). 

10) KJamath Falla Tons Burned in wood stove device• -(UGB Cords Burned per HUffor device])• (Tons/Cord of wood)• (Number oCKF Housing Units)• (UGO HU [Cor device)%) 
11) Klamath falls Tons Burned in Pellet Stoves - (Tons Pellets Bwncd per HUICor pcllcl stoves))• (Tons/Ton pellets)• (Number oCKF Hawing Units)• (UGB HU (for pellet stoves))% 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 

Appendix B, Table B-6, Page I of2 
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16,223 

5596 
6051 

1.48 
1.0 

1.20 
1.77 
1.77 
1.94 
l.Jl 

2,2S4 
814 

2,442 
4,416 
l2I 

10,268 
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Ap~ndlx B;T•blc Jl..7 Klan1alb Falls 1998199 Wood llcating Survey Notes 

·.,, 
J 

CORDS BURNED PER HOUSlNG UNIT lN Kl.AMATii FALLS UGS.19H 

------- - --- ------- - --- ---- - - -FUEL LOADING ANALYSIS FOR KU.MATH FALLS UGB 

(o) (b) (<) 
Pcrccnl T1pic.ajC""1 Wood 
of Cord U1agc Dcnshy 

WllOCI Type Us.age Co11cctod (lbs/tu) 
IUDlLlllUfir 14~~ 19.5% " Pfoc '"' 66.0% .. 
While fir 10, 10.0% 24.J 

MadrondT 1manck 4% 4 O"/o .. 
T°"' 71% 100% 

(•) Pcccalt of Cord Uwac arc lhc rquhs of 1999 WOQd Ha.tina aurvcy for Kllm•lh Falb (question JJ). 

The lotal i111% because pcrccnl or rapondmlS bumiaa other 1ypa of wood K NH included here. 
(ti) U5&1c ii adj1.111cd ia 100% IO ,en.;,. 1 lyplcal 1peclca mix CCKd ofwood. ln lhc Klmuilh Flib Arca. 

(d) (<) 
Co<d Typic.111 Cord 

Density Weight 

(ll»:Jc:otd) (lb1Jcord) 

2,S60 ... 
l,200 2112 

1,944 19' 

l,140 1'4 
2,9S9 

Typical Cord lJMac Dbuibution Corrcacd •The wciahtcd puccal of ra1pondca11 indiQtil\l lhc wood 1pccics IThc wc:iahled iotal percent ofrapondcnls. 

for the 1&H oflhc coiaplclcMM oC lhac calcula&iou. RICaorY "other" wu di¥idcd between IWo mm1111ed Cllc,IOrics; ~alas th and pine. 

Typical cord u11ac l:Oll"cdcd wu dctamincd bucd oa lhc IW"ICJ' qucation ll 
("How midi orLhc rollowina 'f'arid.iCI or wood do J'OU bum 11\ml Oftca?") U follows. 
Swvcy quca1kin ll raulu· 
QUA:% I.fir I orrca • w led I or rap.(•) Dou1 Fir 

1.2 .. ,. 10 l.45 "~ 
21.sw. • rn 28% 
51-75% • 2.21 28% 

76--100% J • JI 10% 
· blank 470 100% 

T.W ... I " (') W-... - - ... a-01 raponckou WU C::llQI ......... J.45 - 10']4%; 2.21 •I 21.,..; 0.JI - 3•10-h. 

QllB: % whllc r11blll"llCd I of respondents Wciablcd I ohap Wbi1cfir 

1-20% 1 2.45 U% 
21-SO"/o 1 2.45 15% 

Sl-75% 2 0.20 10% 

76--100% • 0.80 20% 

bl~• "' 100% 

Toll.I ... • 20 

QllC; % pine blUllcd I ofrapondcau Wciafilcd II of rc11p. Pinc 

1·10% • 0.95 11% 

21·50% " '·'° 20% 

51·1S~. II l.11 21% 

76--100% " 19.71 48% 

blank ... 100% 

T""'I .... 21 .. 
QllD:%wnarac::k I of rapondcnll Wcish1cd I oC ICllp. T1muaek 

1·20% J I.SO '"' 21·50% 0 0.00 ... 
51·15% 2 0.67 ))% . 

76--100% I 0.17 11% 

blank '" 100% 

Taul ... 2 • 

-I or reap. bumi111 douglu fir I ·20% or• time/total number or rcapondcnu 
•I or rap. burning doualu rir 21·50% or 11imcl1011I number of l'C$poadcnu 
•II of resp. bwning douglu fir 51·75% or• timc11ou.I number ohapondcnu 
..,, or resp. burning doualu fir 76--100% or 1 limcl1o11I number or rcspondcnu 

total aumbcr of respondents, cxc::lwtln1 blank answe11 • IG+lf-l+l •' 

(ij 

Co"' 
Weight 

(tons/cord) 

O.lS 
1.06 
0.10 

0.01 

1.41 

Oregon 1996 Klam.ath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 

Appendix: B, Table B-7, Page I or2 
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APPENDIX C: NON-ROAD MOBILE 

Appendix C, Table C-1: Non-Road Engine Emission Inventories for CO and Ozone 
Nonattainment Areas (Spokane, Washington), 2-cycle, 4-cycle, and diesel 
Appendix C, Table C-2: Calculations of 1996 Fuel Use by Railroad Line Haul Operations 
Appendix C, Table C-3: Calculations of 1996 Fuel Use by Railroad Yard Operations 
Appendix C, Table C-4: Calculations of Commercial and Military Aircraft Emissions using 
FAEED 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission 
Inventory 

Appendix C 



' . l, -_,;, 
-~ --

•.· 

,,--

Appmdi:r. C, T.1bleC~1. NONROAD ENGINE EMISSION INVENTORJES FOR CO A.r."fD OZONE NONA1TAINMENTBOUNDARIES, 
Spoluine. Wuhlneton (AYente lnYtnlorf IA +- B / 2)) 

p:m!11lpgs and Snspnal Adh11tmmt F1ctpn 

{I) (l) , .. ,. 
nit T.W. of Em.;.;.. R.ae. .t: Sc::a--.1 Ad- P'.ion (SAF),.... AUpred. co ...... cos..-

ca~ .. r._ EPA~ Eati .. .t: vc111o:i. Sbldy, ........ 
AdJlllCllMnl Paa.r 

S,OU... WA Report (S.. Hom b.low, R.e1. JI• ond !Li( Jle) 

""" (CO Ara) !COAft:f.I 

~-------------------------
,._, I tvord I 

. . , ,.,--·---- .. 

I 1m 1ad uata "rmra: T .... _ <·- ,,. ... 
c.. .... ~ '" ... ....,.......,.,_ ,. ... 
kw 11-iM IUiliaa ~ • ... 
F-~ • .... 
OU.-W<,HP 

"' ... ........ ,,., • . .. 
TiDors< J HP I ... 
Lawn .t. Ganin T..- • ... w.,.,_ 0 ... ......... • .... 
-· an.i.. 0 .... 
~r....r11-:-- • ... 
Olllll'La .. .t:c;u.,. ' ... 

CAT!OORYTTL 1,190 ... ... 
....... • ... 
r-a.ur~ I ... 

CA TEOORY TTt. I ... . 0,00 

AUT....;.V~(ATV's) • 0.00 ........... • 0.00 Ofl'·loM ... __ 

• ... 
GoltC.. 0 .... .............. 0 ... 

V_,.Cara • . ... 
CAT!GORYTTL • ... •oo 

v-i. .a.bomd ?ap.. • . .. 
v...i.~e..- " ... 
v ...... ~ • ... 
5-illtooeAui ,_ ... • .... 
S.ilbml.A 0.-.. • . ... 

CA TEOOR Y TTL " ... •oo 
--__ ,_ ,,. .,, 

,__ 19 .... 
Ai<C.. • . .. 
°" • ... ....... • ... ,,_., ...... • . .. 

CAT!GOl.Y TTL '" ... . .. 

Orqon 1996 K1aawla Falls uoa Carbm Monmdd. Aa.iammc y~ SIP Emiaicm 1avea&ary 



(I) (l) "' Thill T•bltl afEmiaiioai ~&.Sea.Gui Adlumai& Fao:tnn {SA.fl....,. Adapled C0AMuod co ...... 
COScuonal 

&aa EPA~ ED&iMA V~ Stvd)', ......... 
S,okau WA~ (S-NO!a below, Raf. JI• md h£l le) 

AdjusuncnlF•ctor 

(COAR>i) (COA,.,,.J (SAF) 

I lGGlirur l [lpwdl 

ladmdl:i1I Cu1:111a 
AaUILills • 0.01 , ...... 169 0.'6 ,_...., 7 0.02 

Other o-..I llldmaW. "'-=--1 ' .,, 
Oibcrr M•raial H.wl!Ui1 ~· 0 000 

CATEGORY TTL 1" .,. .,, 
·-~~ .. Pav"" 0 0.00 

T- 6 OOI 

.... c-...... I 0.01 
c.....-.. 0 •oo .. ,,. 0 0.00 

0 0.00 

r.w.·"'- i 6 •ol 

'"' - 0 0.00 

Sipl&ISouU 0 0.00 ,......, 0 0.00 

BonltlriD Rip 0 •oo ...... _ 
0 •oo 

~ .... 0 0.00 

c-....- Moniic- Mbin 0 0.00 

0- 0 •oo 
"""" 0 ... 
00'-Hi~i.-..tnidls 0 ... 
c..ru. 0 0.00 

11.orallTlllfli&r.Fori:llft. 0 •OO 
~ruai u..cr.n 0 0.00 

Rllbbcrl- Dmieni 0 0.00 

Tnicu:i~~ 0 •oo 
C...ion 0 0.00 

SkidStacrt-dn 0 0.00 

00:.lf,P..Y T.-.n • 0.00 

°""'~ ..... 0 •oo (~:! 
y 
'• .., ,, 

Otbcr~ ,.,,,,1 _ _. 0 0.00 

CATEGORY'nL 10 00] 0'4 

1--Mo:IT,_.. 0 000 ._..,.T_ 0 0.00 ....... 0 •oo .,,,.. .. 0 0.00 

0 0.00 ...... 0 •OO 
Tillal>jHP • 0.00 ·-- 0 0.00 --- 0 0.00 

o ..... .... 0 •OO 
-- -- --

CATEOORYnt. 0 0.00 •OO 

°"""""' ~ HP 0 o.oo 
Slnddlln >J HP 0 o.oo ........ 0 . .. - 0 o.oo 

CAn<iORYTTL 0 ... o.oo 

oltmcilrm 

l-CYCLE r.NGll'fES~ TOTAL t.627 I.DO !Ul 
... -·· - --··--· ---·-- .• .. --- -· ·--·-·--··· 

Orqon 1996 Klamadl P'&lb UGB Carban Monoxidtl AtWaateat Yeu SIP Era.wion lnvcucury 
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Thill T.W. all!mim... Jtua .t: Sa-.j A.i..-c F-.(SAF) wq ~ co ...... co ..... 
COSe.Mftal r- l!:PA Nonn.d P.:iitim .t: V~ Soidy. - AdJ-1.aat' 

SpokeM WA bpori(S.. ,.._ belo., R.t:C JI• ..a !W S 111) 
!SAP) (CO Ara) {CO Ara) 

/·· 

(· ,__., 11.,..111 

...... . . 
. ....... - ' -

Tn.unentE.il•enlBnull. C...._ 0 , .. c.-- l.lOI ... 
LarelowvslV-... 0 ... 
Rat Ea1m. ltidiii1 ~ ,,.. .... 
..... M_ .. . .. 
O..U...W<4HP 0 0.00 

S..-W...<SHP l ... 
TiUcn < J HP '" o.ao 
u ..... .t: Gudea r--. l,OSl .... 
Wood~ " ... .......... " •II 
n.i-..s-11 c.--... '" .... 
C-..adal Tmd"-~ l,6JI 0.00 

Od..- u ...... Cardell II ... 
CATEOORYTT1. .... •11 .,, 

........ u ... 
T-•1T-.. '" 

..., 
CAT!OORYnt. Ill OJI ... 

AllT .. i. VcUdclfATV'1) 0 ... 
M....._ ' ... 
Ofr ..... ' . ... 
""""'"' 0 ... ..._.... 0 ... 

....... eu. 0 .... 
CATEGORY TTL ' ... ... 

,,.....:·· 

v-i. .. 11a11Mn1 " ... 
v-i.~f&slaa ' o.ao 
v..i.~u.-. ' .... ....... , .......... ' . ... 
S.ilbmtAmi:il °""""" .. ' ... 

: CAT!OOllYTTL " ... ... __ ... 
1.m uo 

""m "' 1.02 

AirC• '" ... 
a..c.. 0 ... ....... "" l.IJI -IV- Ill .,, 

CAT!OORY TTL J,01111 1.n ... 

Orqon l 996 Klamadl FUis UGB Clrboa Monoxide Atraiamalt Y t:111: SIP Emissioll hmnlaty 



(I) (l) ,.., 
Thil Tobie of&aiuiooi Ra-. .l:S.-W ~I FllCIOP (SAP) wa AdaplOI COADHid co.sca..11 co ....... 

l'ro111 EPA H-...1 En&ine it. V.bio;i. Study, !miuh ... 
Adj111tmcn1 rmor 

SpalwuiWA. RcpQrt(S...Noiabclow,R&=C. Uamd Ri:fJLG) 
(!IAF) (COA.ru) (COA.-} ,_.,.., ( t:pwd I 

......... 91 0.2' 

''"""' .... l.lJ ,.............., 
" "' °""" a...-1 lncfiuaiat . " .,, 

Olli. M1..W Handli.,. "'-·; ... • 0.01 

CATEGORY Tl'I. 610 1.67 .,, 
CaoJll!llOlii:lo Em1iama1 C:11a11ct: 

~hPl'ICrl ' 0.00 

T- 0 0.00 

"'""'" - " 0.02 

c-...p,- 0 0.00 .. , ... 21 0.02 - 0 ... 
hTin& !qCpmosal "' O.M 

Swf..:ia u O.o? ............ 0 . .. 
T ....... "' ... 
8onilDrill Rio 1 0.01 ..... _ 

0 ... 
~Snr. .. .,, 
c-.......a~~ n .,, 
en... • 0.01 

"""°" 0 0.00 

otr-a1~i..... .. TNCb 0 o.oo 
CniahiaN- 1"-.iR • ' ... 
RauP Tern.in Forklllb • 0.00 

RubWT-' L-'-' • •ot 
lbabboir rind 0omn 0 0.00 

T ............... ] •oo 
c-"" 0 •oo 
Skid s_. l..aedcn u 0.02 

Ofl"..UT..~w.vTracion 0 0.00 .,..._"...., ] •oo 
Otlw~"-:-1 I 0.01 

CATEOORYTl'I. "' '"' D.40 

l·WhcelTIKllO<S 0 •oo 
T- 0 0.00 ,_..... __ 

0 0.00 

.,_ .... 0 ... 
0 0.00 ..... 0 0.00 

Tlllon>SHP 0 0.00 ,_,_ 0 0.01 -- 0 ... 
""" ' ... 0 0.00 

CAT!OORY T1't. 0 0.00 ... 
ou-.n'"4HP 0 ... 
~>,HP 0 ... ....... 0 000 

FGllo::nlB.mdlri:n 0 000 

CATECiORYTTt. 0 000 0.00 

s--·-., r.o- .,._ 
+cYCl.E ENGINES-TOTAL ... ,.. , .. ,, • o.J6 

" 
., .. ., ., -
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A<Q'--CF-r 

{COAra) (COAn::1) 
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11-'Jarl I rpwd I 

I ;MO t-- IC"--1-- T.-- nl--1 

. 
Trimlftcnl!d•-"'-··~ Claaerr ' .... 
t....M- ' ... 
t.-1'81owaWV-...c • .... ._ ... - • ... -- • '·"' OW..w<'HP • ... 
~dHP ' ... 
Tillcn <J HP ' '·" LA- .t: 0..-Tl9d0rt 2 .... 
Wooc6 "'-'ia.:n • 0.00 

--~ ' .... 
"' .................. 2 ... 
c--wr..r .. --- • .... 
ac... Law. .t. a....,,_;__,, • .... 

CATEOORYTTI. • .... . ... 
...... ' .., 
T-iMIT-. ,. ... 

CATEGORY TTL 76 D.21 ... 
AllTenaiA V9"'il:la.CATV'I) ' .... 
M ...... ' . ... 
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.., 
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·: CAT!GOR.YTTL • ... OJJO 
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"""""- ' 0.00 
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Thill T•bl4i aCEmiaioa R.lia .t Se:uonal ~ Facton (SAF) wu ~ CO Ana .... cos-. 
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......._ 
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LINE HAUL OPERATIONS: 

,, I 
·1 

-:;~ -·· 

Appendix C, Table C-2. Calculations 01 1996 Fuel Use by Railroad Line Haul Operations 

(1) (I) (2) (3) (4) (5) (6) 

System-wide System-wide 
Fuel Klamath Falls 

UGB Statewide 
Klamath Falls 

Consumption UGB UGB 
Traffic Density Fuel Index Traffic Density Fuel Trackage Trackage 

Consumption Coruumption 

(7) 

State 

Traffic 
Density 

[GTM*I0
6 I 3 

( Gallons•rn ) [ GTM'I0
1

] I Gallons I [miles J [miles ) [ GTM'10
1

) 

sec 22-85-005-ooo 

Line 1-laul Locomotives 

Union Pacific Railroad• 307,546 431,0,35 . 713 528,690 

Burlington Northern RR 747,565 1,015,392. 736 1,000 

Amtrak Passenger Rail Transport .. NA NA 2.00 NA 
TOTAL UGB FUEL USE (gallons): 

NA - not available 

Notes: I) System-wide Traffic Density, expressed in units or million "Gross Ton Mile", 
describes freight (car&. load) total weight and distance hauled within the United States 

741,500 1,098 9 

1,358 487,640 7 

18,980 NA 7 

761,838 

by each company, and is reported by Class I railroads annually to the Surface Transportation Board, US DOT (fonn R-1, Schedule 755). Ref 372 
which Is an excerpt from the R-1 report System Fuel Use by Amtrak supplied by Amtrak (Ref 64). 
System-wide Fuel Consumption, expressed here as thousands or gallons, is the total fuel consumed by each Class I 
company and is reported lo the Surface Transportation Board, US DOT. Ref372 

2) The Fuel Consumption Index Is lhe ratio of System-wide Traffic Density (GTM) to Syslcm-wide Fuel Consumed (gallons). 
For Alntrak. GTM &. Fuel Consumption not available; instead, fuel mileage in •gallons per milen for a 1996-era locomotive 

was provided by Steve Covell, Amtrak Locom. Maintenance engineer (Ref. 372). 
3) UGB GTM for SP calculated: (Fuel consumption)• (Fuel consumption index /1000) 

GTM for ON supplied by BN (Refs 372). 
UPRR provided 1996 fuel consumed for Linc Haul In KF UGB.... GTM =Gross Ton-Mile, 
Burlington Northern provided 1996 •maximum GTM ror KF UGB" (via phone conversation, Ref. 372) 

4) UGO Fuel Use calculalcd: (Syslcm Fuel Use, Gallons) • (UGB GTM/Syslcm GTM) 
For Southern Pacific (UPRR), Fuel usage reported directly by the Manager of Compliance Measurement, Western Region ofUPRR. (Ref.372) 

·For BN: (UGB GTM) I Fuel Consumption Index, GlM/gal) 
For Amtrak: 6.25 UGB track miJes•2 gallons per locomotive-mi1e•21ocomotives per train* I train per day* 365days per year 
(Ref. 372). 

5) State Track Miles for SP obtained from the Oregon Public Utility Commission (Rcf67). 
System Loco Miles for Amtrak supplied by Amtrak (Ref64). 

6) UGB Track Mlles for Southern Pacific measured from DEQ AQMA wall map. 
UGB Loco Miles for Amtrak arc DEQ estimates based on data & map from Amtrak (Ref 64): 

System Loco Miles in State • percent which appear lo be in County 
7) State OTM supplied by Southern Pacific (Ref68). They were not able to supply County GTM. 
8) The railroad representation arc only of type Class I (extensive rail systems, largest carriers of passengers and freight). 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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NA 

NA 
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'-:. _. Appendix C-3, Table C-3. Calculations ofl996 Fuel Use by Railroad Yard Operations 

OPERATIONS DATA 

(1) (2) (3) (4) 

SWITCHING YARD OPERATIONS: Daily .... ,,., Daily Ann"" 
Quantity Open.ling Operating •~1 ••• 
or Yard Ho"' o.,. UK UK 

B1ilm1d C:1UDP1aia Loc:omolives (Iv/day) (da,.,,,..) (pl/day) (g""") 

sec 22-&5--010-000 

S!:!:ilcbiar; l'.1cd l.iu::amalim 

Union Pacific Railroad.• I 7 364 .. 23.994 

Burlington Northern RR 4 JU 364 297 107,972 
Amuak Passenger Rail Tmispon• 0 0 0 0 0 

RAlL SWITCHING YARD FUEL USE. TOTAL (gallons per year): 131,965 

• Un.ion Pacific ii listed in.rad of Southern Pacific, the actual rail company which opcmcd. in lhiJ. UGB 
in 1996. Sowhem Pacific ~lions wm: absorbed by Union Paci.fie in Scp1cmbcr 1996 u 1 result of 
corporate mcrzcr. 

•• Amrr.k bu no n.il yard opemicns (line haul only) in the Klun11h Falb UGB. 

~ 
I) Number oflocomolives Ind daily operating hours IR provided by each n.ilrnad eompany 
1nd is documented in Ref. 372. 
2) Operaring cbys per week and~ 1Mualized by multiplying the 1venge locomolive week 
lenllfh by 52 wkslyr. 

3) Calculaled. by converting Daily Opcnling Hours to 1 24-hour daily basis. The avenge 
dailyfuel consumption nitt: of 226 pllons/day is stated in the EPA Procedures Manual Vol. IV 
(Rer. 91, Jection 6.2.3). 
4) Annual Fuel Use calcul1ted per EPA Procedures Manual Vol. IV (Ref" 91, section 6.2.3): 
Swi1clling Ylrd Fuel Conswnplion [galslyr] . 

F!!-el usq;e (Bal/yr] "' (Locomolive-Hrs/day) I (24 hrs/day)• (226 Gallons/Loeomolive-Day) • (364 Days/Yr) 
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Appendix C, Table C-4. Calculalions or Commercial&: 1\-lllitary Aircraft Emissions using FAEED 
(I) (2) 

ArulAirpon , ... co 
SCC·lJ-lS-000-000 LTO. (lbs/rear) sec 22-n-000-000 
KLAMATllFAU..SUGB 

Ki11gslc.1 field 

Aiu;r•ft-Commcrcial sec 2:z-1s.020-ooo SCC 22·7S-OSO-OOO [General Avialioli)? SCC 22-75-060-000 [Ail Tuip 

Jcutrcam JI (l) 711 
DllC-1 (<) !06 
OJI (>) 11 

SWEAR. METRO Ill (6) 1,047 

Commcrci1I TOI.Iii: 2,140 

Akc:raR·Military 

f-16 7.49) 

Nota: 

I) Airt:JaR opcralioN from Bill HuKodr., Airpgrt Opcr1LioR1 Manascr u 
Klun.di fallll lnlCfllMtonal AilpCN1 (REF ll6) u foJlaw1: 

J,417 

2,191 

"' 17,llS 
21,lOJ sec 22-1s-020-ooo 

sec 22-1s-001-000 

IS7,147 

lnfornaalloa RHeind from Biii Hancock Oil Klanalh Falls Alrnort 41519,, Rcr JJ6 

Total Opc:nde.111 Co'mmcrcl.i (Air C1rricr) 

Opc:rilliOAS LTO.• Opcn.1lOt11 LTO. 

AirC1a1Tic:r 4.J40 ~·70 
Jetsteam JI 

1'422 

AirT.ui 2.916 l,4SI DH-I '" llincrant Civil 22,027 11,014 018 '" hincranl Miliwy 7,2'4 l,627 SWMMcuo Ill 209] 

Local Civil 10,276 S,lll 

Local Mililary 7JJI l,166 Tolal Com. Air Carrier: 4280 

Allaly1b fl'lf El ulcul.ation; L TOs 

•t>ta1&. L 101- Opaa1ion5/l 

.. Note: Air Tui-Air T..r.1 +(Total Air Carder· Toi.II Com111c1cWAlr Canicr) 
NOIC:Canamcrdd Ailt;1.1n L TO's &1c llOl liltcod in FAA Airpon Actwry Stait of Ccn JU C.1nlen., 1996 

l) EmluiolU were computed by lhc FAA Aircraft En.ainc Erniulon Dallbuo (f AEED)(llcl 76) 

u.in& the Aircraft-Specific lnvcrilOl}' Method o~~ I• (Ref 91); 

The following ai1a.f\ IYPQ wuc 111bM.i1L11od for dM purpoM of nuining f AEED: 
(l) LoUheod Jcuw for BAE Jctstrcun l 1 

(4) DllC-6/lOO for DHC-1 

(S) DllC-6/JOO £or OJI 

(6) KINGAJR. 8200 fgt SWEAJl-METllO Ill 
Subltitutc •in:ral\ arc chosen bucod oa similar ca9inc lypcs. 

Comau:rci•I Alrc.amcr: 2,140 

Military: 7492.S 
.. Air Tui: 1,481 
GA Loa.I: S,lll 

GA llinennt: 11,014 

711 

'" 11 

1,047 

~140 

F-16 1in1lc engine 

ng111cr 
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Opcratlollll LTO. 

14,91S 7,49) 



APPENDIX D: ON-ROAD MOBILE 

Appendix D, Table D-1: Klamath Falls ambient temperature for the days with the 10 
highest 8-hour Carbon Monoxide measured values from 1994-1996 CO Season. 
Appendix D, Table D-2: Klamath Falls 1996 Mobile Sb multiple speed input file 
Appendix D, Table D-3: Klamath Falls 1996 Mobile Sb multiple speed output file 
Appendix D, Table D-4: Appendix D, Table D-4: 1996 Klamath Falls EMME/2 roadway 

_ : • type lbs./ day calculation table. 
Appendix D, Table D-la: Klamath Falls UGB CO 1996 Annual: On-Road Mobile Sources 
CO Emissions by Vehicle Class (without oxygenated fuel) tons/year 
Appendix D, Table D-5b. Klamath Falls UGB CO 1996 Seasonal: On-Road Mobile Sources 
CO Emissions by Vehicle Class (without oxygenated fuel) lbs./day 
Appendix D, Table D-6: Kl~math Falls UGB CO 1996 Travel Demand Model Methodology 
Report 
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(', .. , Appendix D, Table D-1, Klamath Falls ambient temperature for the days with the 10 highest 
\.:.>···· 8-hour Carbon Monoxide measured values from 1994-1996 CO Seasons. 

The Ambient Temperature for Mobile 5b 
Klamath Falls, Hape Street 
OR DEQ site #1800010; AIRS/AQS Site #410350006 
1993 - 1996 Carbon Monoxide (max 8-hr averages) 

RANK DATE AVG., ppm #HRS STARTH 
1 12120193 7.05 8 16 
2 12122193 6.76 8 16 
3 I2/23/93 6.36 8 17 
4 01/14194 5.86 8 15 
5 12121193 5.78 8 16 
6 02/04/94 5.06 8 17 
7 12122/94 5.04 8 16 
g 12121194 5.01 8 16 
9 01120194 5 8 15 
10 01/18194 4.99 7 15 

END HR 
24 
24 
25 
23 
24. 
25 
24 
24 
23 
23 

AVG.T,F 

The ambient temperature for Mobile Sb was calculared using the 
methodology described in the EPA guidance Procedures for Emission 
Inventory Preparation, Volume IV: Mobile Sources (EPA 450/4-81-026d 
'evised), 1992), section 3.3.5.2, pages 34-38). 

Temperature, F 
24H·Max 24H-Min 8H·Amb 

37.134 11.934 21.609 
37.134 11.934 24.084 
42.534 13.734 21.834 
42.534 24.534 32.859 
37.134 13.734 22.059 
44.334 11.934 22.734 
40.734 20.934 26.334 
42.534 24.534 30.384 
47.934 20.934 36.684 
47.934 19.134 33.984 
41.994 17.334 27.2565 

!: . 

: For 1996 Klamath Falls EI, the calculations are based on the 1994-1996 CO 
Seasons: December 1, 1993 - February 28, 1994; December I, 1994 -
February 28, 1995; December 1, 1995 ·February 29, 1996). 

( 
' 

··,-.-

Eight hour average CO concentrations for Klamath Falls and dates on which 
they occurred were taken from AIRS and ranked based on the top single 
reading from Hope Street OR DEQ monitoring site# 1800010. 

The calcularion methodology consists ofavera8'ing the inner eight hours of 
one hour temperarure readings for each of the top ten CO days within the 
three CO seasons of the base season (1996) and then averaging the top ten 
8-hour averages. Since the results of the running 8-haur averages for Carbon 
Monoxide are stared in the last, or end hour of the 8-hour period, 
the 1-hour temperatures counted 8 hours back from the hour the 8-hour 
measurement was taken (even if one day crossed over into a previous day). 
The one -hour temperatures were taken from the EPA AIRS AQS 
Site# 41-035-0004, Peterson Elementary. 

Twenty four - hour maximum and minimum temperatures for 
the top 8-hour CO measurem~nt days were taken from EPA AIRS AQS 
Site# 41-035-0004, Peterson Elementary and averaged respectively. 

Min and Max temperarures are used in Mobile 5b when the whole day needs to be modeled. 
Setting the Th"IPFLAG to 1 and inputting the min and max temperatures gives the best daily average. 
•mbient temperature ( TMPFLAG set to 2) is used when peak or time specific estimates are to be produced (Ref. 404). 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Appendix D, Table D-2: K!am·ath Falls 1996 Mobile Sb Multiple Speed Input File 

1996 KLAMATH FALLS CO W/OUT OXY, CUSTOM LDGV/LDDV KFALL 96 REGISTRATION 
1 TAMFLG DEFAULT 
1 
1 
3 
l 

SPDFLG ONE AVG SPEED FOR ALL VEH TYPES 
VMFLAG MOBILES VMT MIX 
MYMRFG INPUT REGIST DIST BY AGE 
NEWFLG MOBILES BASIC EXHAUST EMISSION RATES 
IMFLAG NO IM PROGRAM 1 

1 
1 
5 
2 
1 

ALHFLG NO EXHAUST EMISSION FACTOR CORRECTIONS 
ATPFLG NO ATP IS ASSUMED 

4 

RLFLAG ZERO OUT NO REFUELING EF'S CALCULATED 
LOCFLG ONE LAP RECORD TO APPLY TO ALL SCENARIOS 
TEMFLG CALCULATED FROM MIN MAX TEMPERATURES 
OUTFMT 80 COLUMN FORMAT 

2 
1 
3 
l 
.a46 
.asa 
.a21 
.ass 
.031 
.ala 
.a38 
.a29 
.a10 
.036 
.a31 
.al6 
.a46 
.a5a 
.a21 
.ass 
.a31 
.010 
.as7 
.042 
.aa6 
.144 
.023 
.aaa 
Kf 
1 96 
l 96 
l 96 
l 96 
1 96 
l 96 
1 96 
1 96 

PRTFLG CO OUTPUT ONLY 
IDLFLG NO IDLE EMISSION FACTORS CALCULATED 
NMHFLG voe EMISSION FACTORS 
HCFLAG PRINT ONLY SUM OF ALL HC COMPONENTS 

.oso .OS4 .054 .049 .053 .049 .056 .057 .049 

.047 .045 .030 .022 .024 .022 .034 .033 .029 

.013 .013 .015 .087 

.099 .098 .092 .097 .073 .062 .033 .027 .029 

.047 .044 .037 .028 .017 .023 .023 .019 .013 

.009 .008 .006 .020 

.072 .071 .059 .064 ;070 .067 .OS6 .046 .039 

.069 .060 .OSl .039 .02S .023 .025·.018 .014 

.011 .010 .007 .027 

.062 .063 .os6 .'ass .063 .062 .049 .042 .o3s 

.06S .OS6 .oso .039 .032 .029 .033 .024 .018 

.016 .011 .011 .043 

.oso .OS4 .OS4 .a49 .OS3 .a49 .OS6 .aS7 .049 

.047 .04S .03a .a22 .024 .022 .034 .a33 .a29 

.al3 .013 .OlS .a87 

.099 .098 .092 .a97 :a13 .062 .a33 .027 .029 

.047 .044 .a37 .a2a ·.017 .a23 .023 .019 .013 

.009 .008 .a06 .020 

.1a1 .103 .07S .oaa .097 .aa9 .as2 .a46 .a3S 

.047 .a34 .a2a .012 .al4 .017 .019 .a12 .aa9 

.aos .aas .aa2 .aa7 

.168 .13S .109 .aaa .07a .aS6 .a45' .a36 .a29 

.a97 .000 .aoa .oaa .aaa .oaa .aaa .aaa .aoa 

.aaa .aaa .ooa .oao 
1996 CO EF 17.3 41.9 13.6 13.6 2a 1 1 
5.a 27.3 2a.6 27.3 20.6 
6.0 27.3 20.6 27.3 2a.6 
7.a 27.3 20.6 27.3 2a.6 
a.a 21.3 2a.6 21.3 2a.6 
9.a 27.3 2a.6 27.3 2a.6 

la.a 27.3 20.6 27.3 2a.6 
11.a 27.3 2a.6 27.3 2a.6 
12.a 27.3 2a.6 27.3 20.6 

96 13.a 27.3 2a.6 27.3 2a.6 
i 96 14.a 27.3 2a.6 27.3 2a.6 
1 96 lS.a 27.3 20.6 27.3 2a.6 
1 96 16.0 27.3 2a.6 27.3 2a.6 
1 96 17.0 27.3 2a.6 27.3 2a.6 
1 96 18.a 27.3 2a.6 27.3 2a.6 
l 96 19.a 27.3 2a.6 27.3 20.6 
l 96 2a.a 27.3 2a.6 27.3 2a.6 

LDGV 

LDGTl 

LDGT2 

HDGV 

LDGV 

LOOT 

HDDV 

MC 

Ore1mn I 996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emis.<i<>n lnv.,,,tnrv 



1 96 21. 0 27.3 20.6 27.3 20.6 
1 96 22.0 27.3 20.6 27.3 20.6 
1 96 23.0 27.3 20.6 27.3 20.6 
1 96 24.0 27.3 20.6 27.3 20.6 
1 96 25.0 27.3 20.6 27.3 20.6 
1 96 26.0 27.3 20.6 27.3 20.6 
1 96 27.0 27.3 20.6 27.3 20.6 
1 96 28.0 27.3 20.6 27.3 20.6 
1 96 29.0 27.3 20.6 27.3 20.6 
1 96 30.0 27.3 20.6 27.3 20.6 
1 96 31.0 27.3 20.6 27.3 20.6 
1 96 32.0 27.3 20.6 27.3 20.6 
1 96 33.0 27.3 20.6 27.3 20.6 
1 96 34.0 27.3 20.6 27.3 20.6 
1 96 35.0 27.3 20.6 27.3 20.6 
1 96 36.0 27.3 20.6 27.3 20.6 
1 96 37.0 27.3 20.6 27.3 20.6 
l 96 38.0 27.3 20.6 27.3 20.6 
1 96 39.0 27.3 20.6 27.3 20.6 
1 96 40.0 27.3 20.6 27.3 20.6 
l 96 41.0 27.3 20.6 27.3 20.6 c, 
l 96 42.0 27.3 20.6 27.3 20.6 . 

1 96 43.0 27.3 20.6 27. 3 20.6 c 1 96 44.0 27.3 20.6 27.3 20.6 
1 96 45.0 27.3 20.6 27.3 20.6 
1 96 46.0 27.3 20.6 27.3 20.6 
1 96 47.0 27.3 20.6 27.3 :2o. 6 

1 96 48.0 27.3 20.6 27. 3 ·20. 6 
l 96 49.0 27.3 20.6 27.3 20.6 
1 96 so.a 27.3 20.6 27.3 20.6 
1 96 51. 0 27.3 20.6 27.3 20.6 
1 96 52.0 27.3 20.6 27.3 20.6 
1 96 53.0 27.3 20.6 27.3 20.6 
1 96 54.0 27.3 20.6 27.3 20.6 
l 96 55.0 27.3 20.6 27.3 20. 6 
1 96 56.0 27.3 20.6 27.3 20.6 
1 96 57.0 27.3 20.6 27.3 20.6 
1 96 58.0 27.3 20.6 27.3 20.6 
1 96 59.0 27.3 20.6 27.3 20.6 
1 96 60.0 27 .3 ·20.6 27.3 20.6 
1 96 61. 0 27.3 20.6 27.3 20.6 
1 96 62.0 27.3 20.6 27.3 20.6 
1 96 63.0 27.3 20.6 27.3 20.6 
1 96 64.0 27.3 20.6 27. 3 20.6 
1 96 65. 0 27.3 20.6 27.3 20.6 

("--
~.) 

{·· • 
"'-•' 
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Appendh: D, Table D-3: Klamath Falls 1996 Mobile Sb Multiple Speed Output File 

1996 Klamath Falls CO 
MOBILE5b (14-Sep-96) 

0 
-M 49 Warning: 
+ 1.00 
-M 49 Warning: 
+ 1. 00 
-Ml70 Warning: 
+ Exhaust 

w/out Oxy, default LDDV registration 

MYR sum not = 1. (will normalize) 

MYR sum not = 1. (will normalize) 

emissions for gasoline fueled vehicles 
beginning in 1995 have been reduced as a result 
Gasoline Detergent Additive Regulations (1994). 

OKF 1996 co EF 

of 

Maximum Temp: 42. (F) Minimum Temp: 1 7 . ( F) 
Period 1 RVP: 13.6 Period 2 RVP: 13.6 Period 2 Yr: 

2020 
OVOC HC emission factors include evaporative HC emission factors. 

o~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LOOT HDDV MC All 
ileh 
+ 

Veh. Spd.: 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
VMT Mix: 0.581 0.202 0 .091 0.038 0.003 0.001 0.075 0.007 

OComposite Emission Factors (Gm/Mile) 
Exhst CO:l64.30 127.21 195.23 148.29 185 .13 4.94 5.27 29.89 127.95 ,. 

149.35 •, 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LOOT HDDV MC All 
Veh 
+ 

Veh. Spd.: 
VMT Mix: 

6.0 
0.581 

6.0 
0.202 

6.0 
0.091 

OComposite Emission Factors (Gm/Mile) 

6.0 
0.038 

6.0 
0.003 

6. 0 6. 0 
0.001 0.075 

6.0 
0.007 

Exhst CO:l33.76 108.06 164.28 125.48 169.89 
126.89 

4.57 4.87 27.65 106.76 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
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OCal. Year: 1996 Region: Low Altitude: 500. Ft. 
I/M Program: No Ambient Temp: 34.2 (F) 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC 
Veh 
+ 

Veh. Spd.: 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 0.007 

OComposite Emission Factors (Gm/Mile) 
Exhst CO:l20.37 94.33 141. 92 109.08 156.25 4.23 4.52 25.62 

110. 59 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Yea.r: 1996 Region: Low Altitude: 500. Ft. 

90.81 

I/M Program: No Ambient Temp: 34.2 (Fl 

20.6 

All 

Anti-tam. Program: No Operating Mode: 20.6 I 21.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 8.0 8.0 8.0 
VMT Mix: 0.581 0.202 0.091 

OComposite Emission _Factors (Gm/Mile) 
Exhst CO:l06.55 84.03 125.10 96.76 

98.25 . 

8.0 
0. 038 

144.02 

8.0 8.0 8.0 
0.003 0.001 0.075 

3.93 4.19 23.79 

OEmission factors are as bf Jan. 1st of the indicated calendar year. 
Ouser supplied veh registration distributions. 
OCal. Year: 1996 · Region: Low Altitude: 500. Ft. 

8.0 
0.007 

78.58 

I/M Program: No Ambient Temp: 34. 2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 21.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HDOV MC All 
Veh 
+ 

Veh. Spd.: 9.0 9.0 9.0 9.0 9.0 9.0 9.0 
VMT_Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 95 .·82 76.05 112. 04 87.20 133.04 3.65 3.90 22.12 

88.59 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

9.0 
0.007 

69.03 

I/M Program: No Ambient Temp: 34. 2 ( F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV 
/eh 
+ 

Veh. Spd.: 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
VMT Mix: 0.581 0.202 o. on 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 87.28 69.70 101.63 79. 59 123.17 3. 41 3.63 20.61 

80.83 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OOser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

MC 

10.0 
0.007 

61.47 

I/M Program: No Ambient Temp: 34. 2 ( F) 

All 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 11.0 11.0 11.0 1i. o 11.0 11. o 11.0 11.0 
VMT Mix: 0.581 0.202 o. on 0.038 0.003 0.001 0.075 0.007 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 80.32 64.53 93.17 73.40 114.28 3.18 3.39 19.24 55.38 

74.49 

, ·· OEmission factors are as of Jan. 1st of the indicated calendar year. 
OOser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. :Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl . LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 12.0 
VMT Mix: 0.581 

12.0 
0.202 

12.0 
0.091 

OComposite Emission Factors (Gm/Mile) 

12.0 
0.038 

12.0 
o. 003 

12.0 
0.001 

12.0 
0.075 

12.0 
0.007 

Exhst CO: 74.56 60.24 86.17 68.28 106.27 
69.20 

2.97 3.17 17.99 50.41 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OOser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HODV MC All 
Veh 
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Veh. Spd.: 13. 0 13 .0 13. 0 13. 0 13. 0 13. 0 13. 0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 69.72 56.63 80.30 63.97 99.04 2.78 2. 97 16.86 

64. 72 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

13. 0 
0.007 

46. 30 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LDGTl LOGT2 LOGT HOGV LODV LDDT HOOV MC All 
Veh 
+ 

Veh. Spd.: 14.0 
VMT Mix: 0.581 

14.0 
0.202 

14.0 
0.091 

OComposite Emission Factors (Gm/Mile) 

14.0 
0.038 

14.0 
0.003 

14.0 
0.001 

14 .o 
0.075 

14.0 
0.007 

Exhst CO: 65.59 53.55 75.29 60.29 92.50 
60.89 

2.61 2.79 15.82 42.85 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34. 2 (Fl 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LDGTl LOGT2 LOGT HOGV LDOV LOOT HDDV MC All 
Veh 
+ 

Veh. Spd.: 
VMT Mix: 

15.0 
0.581 

15.0 15.0 
0.202 0.091 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 62.03 50.89 70.98 57 .11 

57.57 

15.0 15.0 15.0 15.0 
0.038 0.003 0.001 0.075 

86.58 2.46 2.62 14. 87 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

15.0 
0.007 

39.92 

I/M Program: No Ambient Temp: 34.2 (Fl 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LDGTl LOGT2 LDGT HDGV. LOOV LOOT HODV MC All 
Veh 
+ 

Veh. Spd.: 16.0 16.0 16.0 
VMT Mix: 0.581 0.202 0.091 

OComposite Emission Factors (Gm/Mile) 

16.0 
0. 038 

16.0 
0.003 

16.0 16.0 
0.001 0.075 

16.0 
0.007 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Exhst CO: 58.93 48.56 . 67.22 54.35 81.22 
54.66 

2.31 2.47 14.01 37.41 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34. 2 (Fl 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 17.0 17.0 17. 0 17.0 17 .o 17.0 17.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 56.19 46.51 63. 92 51. 90 76.36 2.18 2.33 13.22 

52.09 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

17.0 
0.007 

35.21 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No. 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LMV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 18.0 18.0 18. 0 18.0 18.0 18.0 18.0 
VMT Mix: 0.581 0.202 . 0 .091 0. 038 0.003 0.001 0.075 

OComposite Emission Factoi:'s (Gm/Mile) 
Exhst CO: 53.76 44. 68 . 61.00 49.73 71. 95 2.06 2.20 12.50 

49.80 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

18.0 
0.007 

33.28 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 
VMT Mix: 0. 581 0.202 0.091 0.038 0.003 0.001 0.075 0.007 

!)Composite Smission Factors (Gm/Mile) 
Exhst CO: 51.59 43.03 58.38 47.79 67.94 l. 96 2.09 11. 84 31. 56 

47.75 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OEmission factors are as of Jan. 1st of the indicated calendar year. 
OOser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LDDV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 0.007 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 49. 46 41. 54 56.28 46.11 64.30 1. 86 1. 98 11. 23 30.01 

45.82 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OOser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

Ambient Temp: I/M Program: No 
Anti-tam. Program: No 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT 

Operating Mode: 
34. 2 (F) 
20.6 I 27.3 I 20.6 

Veh 
+ 

Veh. Spd.: 
VMT Mix: 

21.0 
0.581 

21.0 21.0 
0.202 0. 091 

OCornposite Emission Facto~s (Gm/Mile) 
Exhst CO: 47.37 39.84 '54.06 44.25 

43.88 ' 

HOGV LOOV LOOT HOOV 

21.0 21.0 21. 0 21.0 
0.038 0.003 0.001 0 .075 

60.99 1. 76 1. 88 10. 68 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OOser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 

Ambient Temp: 

MC All 

21. o 
0.007 

28.59 

I/M Program: No 
Anti-tam. Program: No 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT 

Operating Mode: 

500. Ft. 
34.2 (F) 

20.6 I 27.3 I 20.6 

Veh 
+ 

Veh. Spd.: 22.0 22.0 22.0 
VMT Mix: 0.581 0.202 0.091 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 45.46 38.28 52.03 42.54 

42 .11 

HOGV LOOV LOOT HOOV MC 

22.0 22.0 22.0 22.0 22.0 
0.038 0.003 0.001 0.075 0.007 

57.97 1.68 1.79 10.17 27.29 

OEmission factors are as of Jan. 1st of the indicated calendar year. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 

Ambient Temp: I/M Program: No 
Anti-tam. Program: No 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT 

Operating Mode: 

500. Ft. 
34.2 (F) 
20.6 I 27.3 I 20.6 

HOGV LOOV LOOT HOOV MC 
Veh 
+ 

Veh. Spd.: 
VMT Mix: 

23.0 
0.581 

23.0 23.0 
0.202 0. 091 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 43. 71 36. 85 50.17 40. 98 

40.48 

23.0 23.0 23.0 23.0 
0.038 0.003 0.001 0.075 

55.23 1. 60 1. 71 9.70 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

23.0 
0.007 

26.09 

I/M Program: No Ambient Temp: 34.2 (Fl 

All 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd·.: 24.0 24.0 24.0 24.0 24.0 24.0 24.0 
VMT Mix: 0.581 0.202 o. 091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 42.10 35.52 48. 46 39.53 52.73 1. 53 1. 63 9.27 

38. 98 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

24.0 
0.007 

24.97 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 25.0 25.0 25.0 25.0 25.0 25.0 25.0 
VMT Mix: 0.581 0.202 0.091 . o .038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 40.60 34.29 46.89 38.19 50.45 1. 47 1.57 8.88 

37.60 

JErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

25.0 
0.007 

23.93 

I/M Program: No Ambient Temp: 34.2 (Fl 
Anti-cam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV 
Veh 
+ 

Veh. Spd.: 26.0 26.0 26.0 26.0 26.0 26.0 26.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission E'actors (Gm/Mile) 
Exhst CO: 39. 22 33.14 45.42 36.95 48.38 1. 41 1. 50 8.52 

36.31 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. E't. 

MC 

26.0 
0.007 

22.94 

I/M Program: No Ambient Temp: 34.2 (E') 

All 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 27.0 27.0 27.0 
VMT Mix: 0.581 0.202 0.091 

OComposite Emission Factors (Gm/Mile) 

27.0 
0.038 

27.0 
0.003 

27.0 27.0 
0.001 0.075 

27.0 
0.007 

Exhst CO: 37.92 32.08 44.06 35.79 46.50 
35 .11 

1.35 1. 44 8.18 22.01 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
Ouser supplied veh registration distributions. 
OCal. Year: 1996 . Region: Low Altitude: 500. Ft. 

I/!1'Program: No Ambient Temp: 34.2 (E') 
Anti-tam."' Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 28.0 28.0 28.0 28.0 28.0 28.0 28.0 
VMT Mix: 0.581 0.202 0.091 0 .038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 36.71 31.08 42. 79 34. 71 44.79 1. 30 1.39 7.88 

34.00 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
Ouser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. E't. 

28.0 
0.007 

21.14 

I/M Program: No Ambient Temp: 34.2 (E') 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Veh. Spd.: 29.0 
VMT Mix: 0.581 

29.0 
0.202 

29.0 
0. 091 

OComposite Emission Factors (Gm/Mile) 

29.0 
0.038 

29.0 
0.003 

29.0 
0.001 

29.0 
0.075 

29.0 
0.007 

Exhst CO: 35.58 30.15 41.61 33.70 43.24 
32.96 

1. 26 1.34 7.60 20.31 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 30.0 30.0 30.0 30.0 30.0 30.0 30.0 
VMT Mix: 0.581 0.202 o. 091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 34.53 29.27 40.50 32.75 41.83 1.21 1.29 7.34 

31. 99 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

30.0 
0.007 

19.53 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl .'LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 31.0 31.0 31. 0 31. 0 31. 0 31.0 31.0 
VMT Mix: 0.581 0.202 0. 091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 33.53 28.45 39. 46 31.86 40.56. 1.17 1.25 7 .11 

31.08 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

31.0 
0.007 

18.79 

I/M Program: No Ambient Temp: · 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 32.0 
VMT Mix: 0.581 

32.0 
0.202 

32.0 
0 .091 

32.0 
0.038 

32. 0 
0.003 

32.0 
0.001 

32.0 
0.075 

32.0 
0.007 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OComposite Emission Facto-rs (Gm/Mile) 
Exhst CO: 32.60 27.68 38.48 31.03 39.41 

30.23 
1.14 1. 22 6.89 18.10 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34. 2 (F) 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 33.0 33.0 33.0 33.0 33.0 33.0 33.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 31. 73 26. 96 37.57 30.25 38.38 1.11 1.18 6. 70 

29. 43 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

33.0 
0.007 

17.45 

I/M Program: No Ambient Temp: 34.2 (Fl 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
·Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HDOV MC All 
Veh 
+ 

Veh. Spd.: 34.0 34.0 .''34.0 34.0 34.0 34.0 34.0 
VMT Mix: 0.581 0. 202: 0.091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 30.91 26.29 36. 71 29.52 37.46 1. OB 1.15 6.52 

28.69 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

34.0 
0.007 

16.84 

I/M Program: No Ambient Temp: "34. 2 (Fl 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 
VMT Mix: 0.581 0.202 0. 091 0.038 0.003 0.001 0.075 0.007 

OComposite Emission Factors (Gm/Mile) 
Exhst co: 30.14 25.65 35. 90 28.83 36.64 1.05 1.12 6. 36 16.27 

27.99 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCa!. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20. 6 / 27. 3 / 20. 6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC Al! 
Veh 
+ 

Veh. Spd.: 36.0 
VMT Mix: 0.581 

36.0 
0.202 

36.0 
0 .091 

OComposite Emission Factors (Gm/Mile) 

36.0 
0.038 

36. 0 
0.003 

36.0 
0.001 

36.0 
0.075 

36.0 
0.007 

Exhst CO: 29.42 25.06 35.14 28.18 35.92 
27.34 

1.03 1.09 6.21 15. 74 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

JVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 37.0 37.0 37.0 37.0 37.0 37.0 37.0 
VMT Mix: 0.581 0.202 0 .091 0.038 0.003 0.001 0 .075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 28.74 24.50 .34. 42 27.58 35.29 1. 00 1.07 6.08 

26.73 ; 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCa!. Year: 1996 Region: Low Altitude: 500. Ft. 

37.0 
0.007 

15.25 

I/M Program: No Ambient Temp: 34.2 (Fl 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC Al! 
Veh 
+ 

Veh. Spd.: 38.0 38.0 38.0 
VMT Mix: 0.581 0.202 0.091 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 28.10 23.98 33.75 27.01 

16.16 

38.0 
0.038 

34. 74 

38.0 
0.003 

o. 98 

38.0 
0.001 

1.05 

38.0 
0.075 

5.96 

OErnission factors are as of Jan. 1st of the indicated calendar year. 

38.0 
0.007 

14.80 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 

Ambient Temp: I/M Program: No 
Anti-tam. Program: No 

Reformulated Gas: No 
OVeh. Type: LOGV LDGTl LDGT2 LDGT 

Operating Mode: 

500. Ft. 
34.2 (F) 

20.6 I 27.3 I 20.6 

HDGV LDDV LDDT HDDV MC 
Veh 
+ 

Veh. Spd.: 
VMT Mix: 

. OComposite 
Exhst CO: 

25.63 

39.0 39.0 39.0 
0.581 0.202 0.091 

Emission Factors (Gm/Mile) 
27.51 23.49 33.12 26. 48 

39.0 39.0 39.0 39.0 
0.038 0.003 0.001 0.075 

34.28 0. 97 1. 03 5.85 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

39.0 
0.007 

14.38 

I/M Program: No Ambient Temp: 34.2 (F) 

All 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDOV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 40.0 40.0 40.0 40.0 40.0 40.0 40.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission Factors {Gm/Mile) 
Exhst CO: 26. 95 23.04 32.53 25.98 33.91 0.95 1. 02 5.76 

25 .13 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

40.0 
0.007 

14.00 

I/M Program: No Ambient Temp: 34. 2 {F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 41. 0 41. 0 41. 0 41. 0 41. 0 41. 0 41. 0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 26. 42 22.61 31. 97 25.51 33.61 0.94 1.00 5. 68 

24. 67 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

41.0 
0.007 

13.66 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV 
Veh 
+ 

Veh. Spd.: 42.0 42.0 42.0 42.0 42.0 42.0 42.0 
VMT Mix: 0.581 0.202 0 .091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 25.93 22.21 31. 45 25.07 33.38 0.93 0.99 5.61 

24.24 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

MC ~LLJ 
42.0 
0.007 

13 .35 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 43.0 43.0 43.0 43.0 43.0 43.0 43.0 
VMT Mix: 0.581 0.202 0. 091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 25.47 21.84 30. 95 24.66 33.23 0.92 0. 98 5.55 

23.83 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

43.0 
0.007 

13.06 

I/M.'Program: No Ambient Temp: 34. 2 (F) 
Anti-tam.:" Program: No Operating Mode: 20. 6 I 27. 3 I 20. 6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGT1 LOGT2 LDGT HOGV LOOV LOOT HODV MC All' 
Veh 
+ 

Veh. Spd.: 44.0 44.0 44.0 44.0 44.0 44.0 44.0 
VMT Mix: 0.581 0.202 0.091 0 .038 0.003 0.001 0 .075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 25.04 21. 49 30. 49 24.28 33.15 0.91 0.97 5.50 

23.46 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

44.0 
0.007 

12.81 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HODV MC All 
Veh 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Veh. Spd.: 45.0 
VMT Mix: 0. 581 

45.0 
0.202 

45.0 
0 .091 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 24.63 21.16 30.05 23.91 

23.11 

45.0 
0. 038 

33.15 

45.0 
0.003 

0.90 

45.0 
0.001 

o. 96 

45.0 
0.075 

5.46 

OEmission factors are as of Jan. 1st of the indicated. calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

45.0 
0.007 

12.57 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 46.0 46.0 46.0 46.0 46.0 46.0 46.0 
VMT Mix: 0.581 0.202 o. 091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 24.25 20.85 29.64 23.57 33.22 0.90 0.96 5.43 

22.79 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

46.0 
0.007 

12.36 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl ,, LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh :'< 

+ 

Veh. Spd.: 47.0 47.0 47.0 47.0 47.0 47.0 47.0 
VMT Mix: 0.581 0.202 0 .091 0. 038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 23 .89 20.55 29. 24 23.25 33.36 0. 89 0. 95 5.41 

22.49 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied .veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

47.0 
0.007 

12 .17 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 48.0 48.0 48.0 
VMT Mix: 0.581 0.202 0.091 

48.0 48.0 48.0 48.0 48.0 
0.038 0.003 0.001 0.075 0.007 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OComposite Emission Factors (Gm/Mile) 
Exhst CO: 23.54 20.27 28.87 22.94 33.58 

22.20 
0.89 0.95 S.41 11.99 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. ft. 

I/M Program: No Ambient Temp: ·34. 2 (fl 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LDGT HDGV LOOV LOOT HODV MC All 
Veh 
+ 

Veh. Spd.: 49.0 
VMT Mix: O.S81 

49.0 
0.202 

49.0 
0. 091 

OComposite Emission Factors (Gm/Mile) 

49.0 
0.038 

49.0 
0.003 

49.0 
0.001 

49.0 
0.07S 

49.0 
0.007 

Exhst CO: 23.S4 20.27 28.87 22.94 33.87 
22.21 

0.89 0. 9S S.41 11.99 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: SOO. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 21.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LDGT HDGV LDOV LOOT HDDV MC All 
Veh 
+ 

Veh. Spd.: so.a so.a .so.a so.a so.a so.a 50.0 
VMT Mix: 0.581 0. 202·: 0 .091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 23.S4 20.27 28.87 22.94 34.25 0. 90 0.96 5.42 

22.23 

OEmission factors are as of Jan. lst of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: SOO. Ft. 

50.0 
0.007 

11. 99 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 21.3 I 20.6 

. Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LOGT2 LDGT HDGV LDDV LDDT HODV MC All 
Veh 
+ 

Veh. Spd.: 51. 0 Sl. 0 Sl.O Sl.O Sl. 0 51.0 51.0 51.0 
VMT Mix: 0.581 0.202 0 .091 0.038 0.003 0.001 0.075 0.007 

JComposite Emission faccors (Gm/Mile) 
Exhst CO: 23.54 20.27 28.87 22.94 34.70 0. 90 0.96 5.44 11. 99 

22.25 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OEmission factors are as of Jan. 1st of the indicated calendar year. 
OOser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (fl 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 52.0 52.0 52.0 52.0 52.0 52.0 52.0 52.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 0.007 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 23.54 20.27 28.87 22.94 35.23 0.90 0. 96 5.47 11. 99 

22.27 

OEmission factors are as of Jan .. 1st of the indicated calendar year. 
OOser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low 

I/M Program: No 
Anti-tam. Program: No 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LDGT2 LDGT 
Veh 
+ 

Veh. Spd.: 53.0 53.0 53.0 

Altitude: 
Ambient Temp: 

Operating Mode: 

HDGV LDDV LOOT 

53.0 53.0 53.0 

500. Ft. 
34.2 (F) 
20.6 I 27.3 

HOOV MC 

53.0 53.0 

I 20.6 

All 

VMT Mix: 0.581 0.202 0.091 0. 038 0.003 0.001 0.075 0.007 
OComposite E:mission Factors (Gm/Mile) 
Exhst CO: 23.54 20. 27 '28. 87 22.94 35.85 0. 91 0. 97 5.51 11. 99 

22.30 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OOser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low 

I/M Program: No 
Anti-tam. Program: No 
.Reformulated Gas: No 

OVeh. Type: LOGV LDGTl LOGT2 LOGT 
Veh 
+ 

Veh. Spd.: 54.0 54.0 54.0 

Altitude: 
Ambient Temp: 

Operating Mode: 

HDGV LOOV LOOT 

54.0 54.0 54.0 

500. Ft. 
34.2 (f) 
20.6 I 27.3 

HODV MC 

54.0 54.0 

I 20.6 

All 

VMT Mix: 0.581 0.202 0.091 0. 038 0.003 0.001 0.075 0.007 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 23.54 20.27 28.87 22. 94 36.57 0.92 0. 98 5.56 11. 99 

22.33 

OEmission factors are as of Jan. 1st of the indicated calendar year. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OUser supplied veh registration distributions. 
)Cal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 ( F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC 
Veh 
+ 

Veh. Spd.: 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 0.007 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 23.54 20.27 28.87 22.94 37.38 0.93 0.99 5.63 

22.36 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

11. 99 

I/M Program: No Ambient Temp: 34.2 (F) 

20.6 

All 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 56.0 56.0 56.0 56.0 56.0 56.0 56.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 27.41 23.63 34 .17 26.90 38.29 0.94 1.00 5.70 

25.84 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

56.0 
0.007 

14.88 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 57.0 57.0 57.0 57.0 57.0 57.0 57. 0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission factors (Gm/Mile) 
Exhst CO: 31.28 26.99 39.48 30. 86 39.31 0.96 1.02 5.79 

29.32 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
JUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

57.0 
0.007 

17.76 

I/M ~rogram: No Ambient Temp: 34.2 (o) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV 
Veh 
+ 

Veh. Spd.: 58.0 58.0 58.0 58.0 58.0 58.0 58.0 
VMT Mix: 0.581 0.202 0.091 0. 038 0.003 0 .001 0. 075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 35.15 30.35 44.78 34.82 40.45 0. 97 1. 04 5.88 

32.80 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

MC 

58.0 
0.007 

20.65 

I/M Program: No Ambient Temp: 34. 2 (F) 

All 

Anti-tam. Program: No Operating Mode: 20.6 I 27 .3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LDOV LOOT HODV MC All 
Veh 
+ 

Veh. Spd.: 59.0 59.0 
VMT Mix: 0.581 0.202 

59.0 
0.091 

OComposite Emission Factors (Gm/Mile) 

59.0 
0.038 

59.0 59.0 59.0 
0.003 0.001 0.075 

59.0 
0.007 

Exhst CO: 39.02 33.72 50.08 38.79 41.71 
36.29 

0.99 1.06 5.99 23.54 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M-'Program: No Ambient Temp: 34.2 (Fl 
Anti-tam.·': Program: No Operating Mode: 20.6 I 27 .3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDOV MC All 
Veh 
+ 

Veh. Spd.: 60.0 60.0 60 .o 60.0 60.0 60.0 60 .0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 42.89 37.08 55.38 42.75 43.10 1. 01 1.08 6.12 

39.79 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

60.0 
0.007 

26. 43 

I/M Program: No Ambient Temp: 34. 2 (Fl 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LDGTl LOGT2 LOGT HDGV LOOV LOOT HODV MC All 
Veh 

Oregon 19% Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Veh. Spd.: 61.0 
VMT Mix: 0.581 

61.0 
0.202 

61.0 
0. 091 

OComposite Emission factors (Gm/Mile) 

61.0 
0.038 

61.0 
0.003 

61.0 61.0 
0.001 0.075 

61.0 
0.007 

Exhst CO: 46.76 40.44 60.68 46.71 44.64 
43.29 

1. 03 1.10 6.25 29.31 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OOser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. ft. 

I/M Program: No Ambient Temp: 34.2 (f) 
Anti-tam. Program: No Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 62.0 62.0 62.0 62.0 62.0 62.0 62.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission factors (Gm/Mile) 
Exhst CO: 50.63 43.80 65.98 50.67 46. 34 1.06 1.13 6.40 

46.80 

OErnission factors are as of Jan. 1st of_ the indicated calendar year. 
ODser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. ft. 

62 .0 
0.007 

32.20 

I/M Program: No Ambient Temp: 34.2 (f) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20 .. 6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl _.LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 63.0 63.0 63.0 63.0 63.0 63.0 63.0 
VMT Mix: 0.581 0.202 0.091 0.038 0.003 0.001 0.075 

OComposite Emission factors (Gm/Mile) 
Exhst CO: 54.49 47.16 71.29 54. 64 48.21 1.09 1.16 6.57 

50. 32 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
OOser supplied ~eh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. ft. 

63.0 
0.007 

35.09 

I/M Program: No Ambient Temp: 34.2 (f) 
Anti-tam. Program: No Operating Mode: 20.6 I 21.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 64.0 
VMT Mix: 0. 581 

64.0 
0.202 

64.0 
0.091 

64.0 
0.038 

64.0 
0.003 

64.0 
0.001 

64.0 
0.075 

64.0 
0.007 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OComposite Emission Factors (Gm/Mile) 
Exhst CO: 58.36 50.52 76.59 58.60. 50.26 

53.85 
1.12 1.19 6. 75 37 .98 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34. 2 (Fl 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 65.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0 
VMT Mix: 0.581 0.202 0 .091 0.038 0.003 0.001 0.075 0.007 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 62.23 53.88 81. 89 62.56 52.51 1.15 1. 23 6. 96 40.86 

57.38 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Appcadi1 0, T•blc D-4: 1996Kl•1ua1h1''alls Ef\t"l1'Jl roadway type lb~day calculalloa t1ble. 

Mudd Rua Ou1p111 rur KJamalb Falls f\lodcl Study Arca (ualy Includes area inside UGB aud no centroid connections) 

229 
230 
239 
240 
245 
246 
249 
251 
251 
252 
252 
253 
255 
256 
258 
259 
260 
260 
109 
109 
114 
114 
115 
115 
119 
119 
121 
121 
327 
127 
J4) 
147 
347 
353 
354 
355 
155 
356 
357 
357 
159 
360 
360 
162 
362 
361 
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829 
246 
J5J 
852 
229 
356 
849 
K39 
252 
]60 
403 
361 
]59 
259 
255 
859 
357 
162 
315 
319 
372 
315 
114 
109 
309 
323 
319 
327 
347 
323 
519 
546 
327 
370 
240 
357 
245 
355 
260 
355 
251 
860 
159 
260 
601 
700 

0.04 
0.07 
0.04 
0.06 
0.09 
0.12 
0.15 
005 
0.09 
0.07 
0.13 
0.13 
0.09 
0.07 
0.07 
O.OJ 
0.05 
0.06 
0.43 
0.5 
O.J 
0.16 
0.36 
0.43 
0.5 

0.57 
0.57 
1.19 
0.9) 
1.19 
0.45 
0.5 

0.91 
0.06 
0.07 
O.G7 
0.11 
0.08 
0.05 
O.Q7 
0.08 
0.06 
0.08 
0.06 
0:1 

0.05 

0.120 
0.210 
0.120 
0.120 
0.270 
0.360 
0.102 
0.150 
0.180 
0.2IO 
0.262 
0.262 
0.270 
0.2IO 
0.2IO 
0.090 
0.150 
0.180 
0.482 
0.565 
0.128 
0.197 
0.)97 
0.48J 
0.564 
0.641 
0.619 
l.l04 
1.098 
l.l02 
0.901 
0.581 
1.071 
O.IKO 
0.140 
0.210 
0.330 
0.192 
0.150 
0.2IO 
0.240 
0.180 
0.161 
0.180 
0.300 
0.100 

20 
20 
20 
30 
20 
20 
JO 
20 
JO 
20 
30 
30 
20 
20 
20 
20 
20 
20 
54 
53 
55 
54 
54 
51 
51 
53 
54 
55 
51 
55 
30 
52 
52 
20 
30 
20 
20 
15 
20 
20 
20 
20 
30 
20 
20 
JO 

2295 
2246 
2945 
3370 
1555 
1694 
5776 
)106 
3284 
1512 
5968 
6572 
1350 
2169 
1509 
2169 
2100 
1681 
4195 
4787 
2510 
3518 
3419 
4495 
4675 
4559 
4445 
2620 
6002 
2171 
4141 
5616 
5198 
2945 
ll70 
486 
1452 
486 
1708 
501 
)]59 
1528 
508) 
2475 
1800 
6394 

91.78 
157.21 
117.79 
202.22 
139.97 
201.21 
866.40 
155.29 
295.55 
105.87 
775.87 
854.40 
121.47 
151.82 
I05.66 
65.07 
114.98 
IOl.01 

1889.81 
2193.75 
753.04 
1266.51 
1230.93 
1932.66 
2337.38 
2598.69 
25ll.45 
3117.80 
5581.46 
2821.29 
1953.54 
2818.05 
5020.19 
176.68 
235.92 
34.05 
159.70 
38.92 
85.42 
35.07 

268.71 
91.68 

406.60 
148.53 
180.02 
319.70 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

EF by speed (wllbout 
Oxy, lgmw CONMT)) 

45.82 
45.82 
45.82 
31.99 
45.82 
45.82 
31.99 
45.82 
31.99 
45.82 
31.99 
31.99 
45.82 
45.82 
45.82 
45.82 
45.82 
45.82 
22.33 
22.3 

22.36 
22.33 
22.33 
22.3 
22.3 
22.3 

22.33 
22.36 
22.25 
22.36 
31.99 
22.27 
22.27 
45.82 
31.99 
45.82 
45.82 
37.6 

45.82 
45.82 
45.82 
45.82 
31.99 
45.82 
45.82 
31.99 

OrcgOD. 1996 Klamalh Fdli UGO Carbon Monoxide Anaiamcna Year SIP EmiuiOA lavcntol)' 

Appendix D, Table D-4, Pase I or 17 

Average Weekd.;r.y 
(Monday· frtday) 

Tol•I CO !Gml 

4205.506224 
7204.429K06 
5l97.06448K 
6469.011402 
6413.498712 
9312.200208 

27716.136 
7115.41071 

9454 .532535 
4850.903834 
24819.95)]4 
27)]2.34877 
5565.645432 
6956.561934 
4841.281614 
2981.383686 
5268.24614 

4628.058264 
42199.39031 
53380.5135 
16838.01912 
28281.22189 
27486.74729 
43098.23995 

52123.574 
57950.7201 

56571.94967 
69714.008 

124187.4872 
63083.99297 
62491.7446 
62757.9735 
111799.5534 
8095.596732 
7547.179969 
1560.25256 

7317.563968 
1463.253632 
3913.85276 
1607.038903 
12312.49381 
4200.805092 
13007.15959 
6805.562124 
8248.37894 
I 0227 .28298 

Seasonal Vf\.ff (2) 

85.17371938 
145.9106347 
109.3062361 
187 .6575724 
129.8919822 
188.599!091 
804.0089087 
144.1077394 
274.2636414 
98.24489607 
719.9944321 
792.8757424 

112.72049 
140.8905902 
98.05001856 
60.38168151 
I 06.6972903 
93. 73162584 
1753.718448 
2221.366927 
698.8140312 
1175.308463 
1142.291759 
1793.482275 
2169.060876 
2411.550668 
2351.011971 
2893.281366 
5179.528675 
2618.121474 
1812.K61915 
2615.116927 
465K.67344 I 
163.9593541 
218.933K344 
31.59964736 
148.2019302 
36.1138827 

79.26688938 
32.54720676 
249.3637713 
85.0785078 

377.3207127 
137.8324053 
167.0516377 
296.6801225 

' ·~,·:;~·~T.'·~;. 

Weekday {Monday 
Frtday) 

Season1d Total 
CO!Gm] 
3902.66 
6685.63 
5008.41 
6003.17 
5951.65 
8641.61 

25720.24 
6603.02 
8773.69 
4501.58 
23032.62 
25364.09 
5164.85 
6455.61 
4492.65 
2766.69 
4888.87 
4294.78 

39160.53 
49536.48 
15625.48 
26244.64 
25507.37 
39994.65 
48J70.06 
53777.58 
52498.10 
64693.77 
115244.51 
58541.20 
57993.45 
58238.65 
103748.66 
7512.62 
7003.69 
1447.90 
6790.61 
1357.88 
3632.01 
1491.ll 

11425.85 
3898.30 
12070.49 
6315.48 
7654.40 
9490.80 



Appendix D, Table D-4: 1996 Klamath Falls EMME/l roadway type lbs/day calculation table. 

Model Rua Outpul for Klamatlb Falls Model S1udy Area (only includes area ioslde UGB and oo centroid coooectioos) 

ll·~·· '! : ' 

363 
370 
371 
372 
403 
411 
411 
413 
413 
424 
424 
426 
502 
503 
505 
506 
507 
508 
509 
5IO 
51 I 
512 
513 
514 
515 
516 
517 
518 
518 
524 
524 
525 
525 
526 
527 
528 
534 
535 
535 
536 
536 
537 
537 
538 
538 
539 

249 
537 
354 
314 
253 
704 
703 
709 
708 
705 
704 
518 
552 
527 
506 
508 
557 
509 
510 
511 
512 
513 
514 
515 
516 
426 
544 
564 
819 
525 
600 
555 
524 
554 
555 
554 
535 
536 
534 
535 
537 
371 
536 
567 
569 
343 

(
--· ,.-c• r:· 

0.07 
0.04 
0.06 
0.3 
0.12 
0.04 
0.05 
0.23 
0.27 
0.19 
0.25 
0.09 
0.22 
0.37 
0.49 
0.46 
0.14 
0.72 
0.4 
0.27 
0.13 
0.4 
1.04 
0.3 

0.22 
0.19 
0.08 
0.08 
OJ 

0.06 
1.17 
0.02 
0.06 
0.16 
0.08 
0.1 
0.17 
0.06 
0.17 
0.06 
0.06 
0.06 
0.06 
0.16 
1.01 
0.45 

ll.142 
0.120 
0.120 
0.329 
0.242 
0.069 
0.086 
0.396 
0.464 
0.326 
0.429 
0.098 
0.240 
0.404 
0.535 
0.502 
0.153 
0.786 
0.437 
0.296 
0.142 
0.437 
1.135 
0.327 
0.240 
0.207 
0.087 
0.087 
0.109 
0.065 
1.289 
0.022 
0.065 
0.17S 
0.087 
0.109 
0.340 
0.120 
0.340 
0.120 
0.120 
0.120 
0.120 
0.175 
1.347 
0.901 

30 
20 
30 
55 
30 
35 
3S 
35 
35 
3S 
35 
55 
55 
55 
S5 
55 
S5 
55 
55 
55 
SS 
5S 
S5 
55 
S5 
S5 
55 
55 
55 
55 
54 
5S 
55 
55 
55 
55 
30 
30 
30 
30 
30 
30 
30 
55 
45 
30 

7200 
2945 
3370 
2609 
6572 
6766 
8321 
8507 
7474 
4494 
446S 
2469 
3542 
1803 
2326 
2128 
3091 
4502 
4502 
4502 
3517 
5168 
5168 
5168 
1920 
2469 
1953 
2438 
2469 
1700 
7189 
1700 
3034 
1713 
3176 
2369 
1890 
1488 
2434 
3054 
3370 
3370 
2945 
1246 
1364 
4340 

sons 
117.79 
202.22 
782.57 
788.68 
270.64 
416.06 
1956.70 
2017.93 
853.94 
1116.19 
222.24 
779.20 
667.26 
1139.90 
978.8S 
432.76 
3241.71 
1800.95 
1215.64 
457.27 
2067.09 
5374.43 
1550.32 
422.49 
469.17 
156.27 
195.05 
246.93 
102.02 

8411.17 
34.01 
182.04 
274.06 
254.07 
236.85 
321.36 
89.30 

413.81 
183.24 
202.22 
202.22 
176.68 
199.36 

1377.95 
1952.99 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

EF by speed (without 
O:.:y, (grams CONMT)) 

31.99 
45.82 
31.99 
22.36 
31.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
2236 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.ll 
22.36 
22.36 
22.36 
22.36 
22.36 
31.99 
31.99 
31.99 
31.99 
31.99 
31.99 
31.99 
22.36 
23.11 
31.99 

Oregon 1996 Klamath Fills UGB Carbon Monoxide An.a.inmcni Ycu SIP Emission lnvcmocy 

App<odi< 0, To~ '17 

Average Weekday 
(Monday • Friday) 

Total CO fGml 

16122.19864 
5397.064488 
6469.011402 
17498.22048 
25229.8604 

757S.280776 
11645.61737 
54767.89585 
56481.74874 
23901.88136 
31242.08813 
4969.279692 
1742282256 
14919.88888 
25488.09245 
21887.03681 
9676.442048 
72484.7161 

40269.28672 
. 27 I 8 l.768S4 

10224.6!086 
46220.08768 
120172.228 

34665.06576 
9446.979256 
10490.70157 
3494.116704 
4361.380608 
SS21.42188 

2281.068816 
187821.3167 
760.356272 
4070.307072 
6127.927936 
5680.978368 
5296.05544 
10280.39917 
28S6.54705 
13237.74671 
5861.732436 
6469.011402 
6469.011402 
5652.076374 
4457.6896 

3 1844.49614 
62476.03814 

Seasonal VMT (2) 

467.6839272 
109.3062361 
187.6575724 
726.2138085 
731.8853007 
251.1529324 
386.1019859 
181S.78981 I 
1872.611359 
792.4495174 
103S.808742 
206.2358018 
723.0846325 
619.2074981 
!057.81069 

908.3591314 
401.593 17 

3008.271715 
1671.262064 
1128.101893 
424.3433556 
1918.233111 
4987.406088 
1438.674833 
392.0699703 
435.3866927 
145.013363 

181.0066815 
229.1508909 
94.66926503 
7805.461303 
31.5S642168 
168. 9265033 
2S4.322 I 97S 
235.7728285 
219.7976986 
298.220954 
82.86469933 
384.0097439 
170.0412027 
l 87.6S75724 
187.6575724 
163.9593S41 
185.003712 

1278.724109 
1812.348274 

Weekday (Monday 
Friday) 

Seasonal Total 
COfGml 
14961.21 
5008.41 
6003.17 
16238.14 
23413.01 
7029.77 
10806.99 
S0823.96 
52414.39 
22180.66 
28992.29 
4611.43 
16168.17 
13845.48 
236S2.65 
20310.91 
8979.62 

67264.96 
37369.42 
25224.36 
9488.32 

42891.69 
l l ISl8.40 
32168.77 
8766.68 
9735.25 
3242.SO 
4047.31 
Sl23.81 
2116.80 

174295.95 
705.60 
3777.20 
5686.64 
5271.88 
4914.68 
9540.09 
2650.84 
12284.47 
5439.62 
6003.17 
6003.17 
S245.06 
4136.68 

29551.l I 
57977.02 

0-0 



~---... ~ 

AppcwJb. D, Table D-lo 19% Klamath Falls EMMl::tl ruadway type lbs/day calculation table. 

A-iudcl Rau1 Outpul for Kh1110.111tb Falls Model Study Arc.111 (uoly includes area laside UCB and no centroid coaacctioas) 

I: '.< r 0 ) r~:y :~-: ~ _-,J~·;· 1 • '·.'.)!d~~'1;· 1 ~zj;t 1: ~;j:[~}~~}~~ ·~·~):~-~:t'~~~Ll_'.).Ti:{:i~ii~.:::.::: .. -;?:f~t{~~~; l '. EF by speed (without 
01y, l&rams CONMTI) 

31.99 Sl9 
S40 
S40 
S41 
S41 
S41 
S42 
S42 
S4J 
S43 
S44 
S4S 
S4S 
S46 
S46 
SSI 
SS2 
SS2 
SSJ 
SS4 
SSS 

. SSS 
SS6 
SS1 
SSS 
SS9 
S60 
S61 
S62 
S6J 
S64 
S6S 
S66 
S66 
S67 
S67 
S69 
S69 
S76 
600 
600 
601 
601 
601 
602 
602 

540 
S41 
SJ9 
S42 
S40 
S69 
S43 
S41 
S42 
S4S 
BOS 
S46 
S43 
S4S 
347 
SOJ 
S02 
SSI 
SS2 
SSJ 
S2S 
S26 
S28 
SS6 
S07 
ssa 
807 
S60 
S61 
S62 
Sl7 
S66 
S61 
S6S 
SJ& 
S66 
S41 
SJ& 
IOJ4 
960 
S24 
960 
J62 
602 
60J 
601 

0.4S 
O.Q7 
0.4S 
o.os 
0.07 
0.62 
0.04 
o.os 
0.04 
0.17 
0.J7 
0.04 
0.17 
0.04 
o.s 

0.11 
0.22 
0.89 
0.14 
1.02 
0.02 
0.21 
0.14 
0.S& 
0.29 
0.72 
O.OJ 
0.27 
0.S2 
I.I 

0.19 
0.73 
0.41 
0.7J 
0.16 
0.41 
0.62 
1.01 
0.4S 
0.28 
1.17 
O.OJ 
0.1 

0.28 
0.24 
0.28 

0.901 
0.094 
0.901 
0.067 
0.094 
0.827 
0.054 
0.067 
O.OS4 
0.228 
0.404 
0.054 
0.227 
O.OS4 
O.S68 
0.120 
0.240 
0.974 
O.ISJ 
1.116 
0.022 
0.229 
O.ISJ 
0.63J 
O.Jl7 
0.786 
0.033 
0.29S 
0.S68 
1.201 
0.207 
0.796 
0.447 
0.796 
0.17S 
0.447 
0.827 
1.347 
0.491 
0.482 
1.291 
O.OS2 
0.300 
Q.481 
0.41J 
0.481 

JO 
4S 
JO 
44 
4S 
4S 
4S 
44 
4S 
4S 
SS 
4S 
4S 
4S 
SJ 
SS 
SS 
SS 

. SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
4S 
4S 
SS 
JS 
S4 
JS 
20 
JS 
JS 
JS 

4248 
SJSJ 
4247 
6747 
SJ81 
136S 
678S 
6746 
6784 
710S 
S611 
4S07 
4406 
S046 
497S 
41JO 
J490 
41JJ 
4081 
4081 
3163 
1713 
2J69 
J741 
47SJ 
47SJ 
47SJ 
J6&6 
S611 
S611 
24J8 
1246 
1246 
1246 
1246 
1246 
1364 
IJ6S 
22JJ 
8J69 
7492 
7492 
2S09 
7916 
9J47 
76S6 

1911.56 
J76.78 
1911.06 
JJ7.J4 
376.68 
846.09 
271.39 
JJ7.29 
271.JS 
1207.91 
2100.4S 
180.28 
749.0J 
201.86 

2487.60 
4S4.27 
767.89 
J678.17 
S71.40 

4163.0J 
63.27 
JS9.70 
JJl.60 

2169.78 
IJ78.4J 
J422.JO 
142.60 
99S.l I 

29S 1.99 
6244.S9 
46J.2S 
909.S& 
SI0.86 
909.S8 
199.J6 
SI0.86 
84S.87 
IJ78.JI 
1004.92 
2343.29 
876S.J4 
224.7S 
2S0.8S 
2216.49 
224J.J8 
214J.69 

2 
2 
2 
2 
2 
2 
2 
-2 . 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

23.11 
31.99 
23.46 
23.11 
23.11 
23.11 
23.46 
23.11 
23.11 
22.36 
23.11 
23.11 
23.11 
22.3 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.36 
22.J6 
22.J6 
22.J6 
22.J6 
22.J6 
22.J6 
22.J6 
2J.l I 
23.11 
22.J6 
27.99 
22.JJ 
27.99 
4S.82 
27.99 
27.99 
27.99 

Orcgoo 1996 Klamalh Falls UOB Cuboo Monoridc A1Wnmcn1 Year SIP Emiss.ion lnYcalory 

Appendix D, Table D-4, Pagel of 17 

Avelilgo Weekday 
(Monday - Friday) 

Total CO (Coil 

61 IS0.9J2J6 
8707.J67J 12 
611J4.8094 
7914.078SI 
870S.16724 
19SSJ.12141 
6271.78S924 
7912.89J78 

6270.9JS476 
27914.86712 
46966.12908 
4166.2S2Jl2 
17JI0.12721 
4664.910648 
SS47J.l68S 
IOIS7.4S9ll 
17170.07406 
8224J.97Sll 
12776.414S6 
9JO&S.J0608 
1414.609872 
8042.90S416 
7414.477616 
48Sl6.2808 
J082 l.S8S24 
76S22.SS64S 
JI 88.4J98S2 
222S0.704J2 
66006.4S 168 
I J9629.0324 
IOJS8.27894 
20JJ8.2088 
11422.8296 
20lJ8.2088 
44S7.6896 
11422.8296 

19S48.I06S4 
JI 8S2.66SSJ 
22469.9SSJ 

6SS88.66471 
I 9S729.9484 
6290.746902 
11494.08446 
620J9.66706 
62792.16142 
60001.99S06 

Sc.111~ooal Vr-.1T (2) 

177J.908686 
J49.646622 I 
177J.44098 
J 13.0S0761 
J49.SS82777 
78S.160727S 
2Sl.84S2116 
J 13.00J8976 
2Sl.8110616 
I 120.92882J 
1949. I 9S4J4 
167.2969S62 
69S.092706 
I 87 .J207 I 27 
2J08.4S8612 
42 l.SS642 I 7 
712.S9S026 
J41J.J01967 
SJ0.2487008 
386J.240S3S 
58.7093S412 
JJJ.7971842 
J07.716778 

201J.530067 
1279.16212 
317S.8S078 
132.3271 IS8 
923.4S21 IS8 

• 27J9.4098 
S794.90SJ4S 
429.8908686 
844.07943S8 
474.0720119 
844.0794358 
18S.003712 

474.0720119 
784.9S9JS41 
1279.0S2 I SJ 
932.SS I SOJJ 
2174.S44S43 
81J4.127S06 
208.S6Sl448 
232.7886043 
20S6.880104 
2081.828S08 
1989.322S69 

Weekday (Monday 
Friday) 

Seasonal Total 
COiGml 
S6747.J4 
8080.JJ 

56732.J8 
7344.17 
8078.29 
1814S.06 
S820.14 
7343.07 
S819.J5 

2S904.67 
4JS84.0I 
3866.23 
16063.S9 
4328.98 
Sl478.6J 
9426.00 
IS9JJ.62 
76J21.43 
118S6.J6 
86382.06 
IJl2.74 
7463.72 
6880.SS 

4S022.53 
28602.06 
71012.02 
29S8.8J 

20648.39 
612S3.20 
129S74.08 
9612.36 
1887J.62 
I0600.2S 
18873.62 
41J6.68 
I0600.2S 
18140.41 
29SS8.90 
208Sl.8S 
60865.SO 
181635.o? 
S8J7.74 
I0666.J7 
57S72.Q7 
S8270.38 
SS681.14 



Appeodil. D1 Table D-4: 1996 Klamath Falls EMMFJl roadway type lbs/day calculation table. 

Modd Rua Output for Klamath Falla Modd Study Area (only includes area inside UGB and oo centroid connections) 

603 
603 
604 
604 
605 
605 
606 
606 
700 
700 
701 
701 
702 
702 
703 
70J 
704 
704 
705 
705 
706 
706 
707 
707 
708 
708 
709 
709 
710 
710 

I '•'.'' . ' . . . ' 

602 0.24 0.41J 
604 0.52 0.6JO 
811 0.04 0.048 
60J 0.52 0.629 
606 O.J6 0.4J4 
811 0.67 0.806 
605 O.J6 0.4JJ 
810 0.54 0.649 
J6J 0.05 0.100 
701 0.07 0.140 
700 0.07 0.140 
702 0.46 0. 790 
70J 0.09 0.15S 
701 0.46 0.790 
411 0.05 0.086 
702 0.09 0.155 
411 0.04 0.069 
424 0.25 0.429 
706 0.17 0.292 
424 0.19 O.J26 
70S 0.17 0.292 
707 0.4 0.687 
708 0.05 0.086 
706 0.4 0.687 
707 0.05 0.086 
41J 0.27 0.464 
710 0.Q7 0.121 
41 J 0.2J O.J96 
709 0.07 0.121 
810 0.09 0.108 

\~!19 IOi• 1'·•.Q lfi·~t·'''' Q~7l"tif'I ···11a.·.iv~~;i1~ill: ~~~Ji~!.o ... n~~~·.':i . -~~IJ!lt~o,iJD .. l*' ~· .iQJ¥.7i~tf i . 
.l~!i!tD,Ql '" · 'fQ,Ul~:i\lo''' __ 'lll~··•Ao.:u . l!'i;l2,ll~~!• 

71J 814 0.16 0.275 
rii!i'!IU1#17! l'''"'°'D ll''''""""'P·397 1Vj 114 · 814. , .. ,0\3·" · "" ... o'.22J""""' 

714 715 0.2J O.J95 
715 1026 0.17 0.227 
715 714 0.2J O.J95 
716 1027 0.12 0.160 
716 1026 0.49 0.654 
717 718 0.07 0.094 
717 1027 0.24 0.320 
718 717 0.07 0.09J 

,... r·· 
( /•\/: 

3S 
50 
50 
50 
50 
50 
50 
50 
JO 
JO 
JO 
J5 
35 
35 
35 
J5 
J5 
J5 
J5 
JS 
J5 
J5 
J5 
J5 
J5 
J5 
J5 
J5 
15. 
50 
15 
15 
35 
J5 
J5 
J5 
15 
15 
35 
45 
35 
45 
45 
45 
4S 
45 

9087 
11173 
8162 
10682 
8S9J 
8067 
8296 
S942 
7021 
7145 
70J8 
7379 
7379 
7282 
84SJ 
7282 
6804 
4494 
672S 
446S 
6796 
6S59 
6960 
6610 
70J2 
7411 
10122 
8S71 
10208 
5766 
-~ 

o~ 
'A~ 

2\80.98 
5810.06 
J34.50 
S554.54 
J09l.J3 
5404.74 
2986.7J 
J208.76 
JS 1.07 
514.16 
492.67 
JJ94.J9 
664.12 
JJ49.67 
422.64 
655.17 
272.17 
1123.61 
1141.32 
848.30 
1155.32 
2623.49 
148.00 
2652.16 
J5l.6l 
2001.07 
708.SS 
1971.27 
714.58 
518.98 

11MMJ: - "~~.,·1·,I 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

f.t1i$t·~·21:tt1tt1t-~T!~~WU?ff..1:ii:~:~.'.~ 1iir~~::Li.~:1 
7217 918.IS 2 
6794 1562.60 2 
6495 1104.17 2 
6703 1541.7S 2 
5742 689.04 2 
6046 2962. 72 2 
5480 181.60 2 
5184 1292.15 2 
2076 145.JO 2 

EF by speed (without 
01y, lgnms CONMTI) 

27.99 
22.23 
22.23 
22.23 
22.23 
22.23 
22.23 
22.23 
31.99 
31.99 
31.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
22.23 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
23.1 l 
27.99 
23.11 
23.ll 
23.11 
23.11 
23.ll 

Oregon 1996 Klamalh Falls UGB Carbon Monoxide Analrunenl Year SIP ~ission lnvenlOl)' 
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Average Weekday 
(Monday· Friday) 

Total CO IGml 

6104S.58S42 
1291S7.7227 
74J5.8727S6 
l2l477.3J5) 
68764.69922 
120147.428 

66J9S.07014 
7ll30.7S70J 
11230.69731 
16447.94961 
I S760.S5 l 69 
95008.99289 

18S88.716 
9l7S7.24651 
l l 829.6S 162 
18143.8091 

76 I 8. l 726S2 
31449.8439 
32001.56S99 
23741.98698 
)2)]7.31163 
73431.42912 
9740.6Jl96 
742ll.9S84 

984 l.49J92S 
S6009.946S 
198l2.230SJ 
5Sl7S.9816S 
20001.12219 
l ISJ6.8965 

S4776.20608 
37S5S.38657 
6326J.2 IJS2 
20674.729SJ 
37883.2)]44 
32722.6J877 
6268J.8849 

262S8.86049 
4J737.28l 16 
25Sl7.l7794 
41 IS3.5769 
15923.825)] 
68468.48924 
886S.07688S 
29861.6Sl21 
llS7.876067 

Seasonal VMT (2) 

2023.922049 
S391.670379 
310.4094284 
Sl54.54l43 

2870.S72383 
SO IS. SJ6934 
2771.6S2561 
2977.692094 
l2S.78786 l 9 
477.133S37S 
4S7.193021S 
J 149.9S4 IS7 
616.2953786 
Jl08.45J415 
392.203S078 
608.1756682 
2S2.5749814 
1042.6967)] 
1060.988679 
787.2146437 
I 072.120082 
2434.S6S702 
l22.94JS783 
2461.172977 
326.287S8J5 
I 8S6. 969098 
6S7.S231997 
l 829.3 l 9S99 
66J.12268 

481.606069 
1816.065)] 
124S.121S66 
2097.44S898 
68S.4SS6422 
12S5.991091 
I 084.89SJ23 
2078.238679 
870.5934484 
14S0.077858 
1024.657016 
14J0.72SSOI 
639.4253898 
2749.370174 
3S5.9794915 
ll99.1024S 
134.8363957 

Weekday (Monday 
Friday) 

Seasonal Total 
COiGm) 
S6649.58 
l 198S6.83 
6900.40 

l 14S85.SO 
63812.82 
111495.39 
61611.84 
66194.10 
1042 l.9S 
IS26J.SO 
14625.60 
88167.22 
17250.ll 
87005.61 
10977.78 
17022.84 
7069.57 

2918S.08 
29697.07 
22034.14 
30008.64 
68143.49 
9039.19 

68888.23 
9132.79 
51976.S7 
18404.07 
Sl202.66 
l8S60.80 
10706.10 
S08J l.67 
34850.95 
58707.SI 
19185.90 
35155.19 
J0366.22 
58169:90 
24367.91 
40S87.68 
2J679.82 
40046.01 
14777.12 
63S37.94 
8226.69 

27711.26 
Jll6.07 

~ 
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Appcadh D, Table D-li: 19!16 Klamalh li'alb h:PYll\1Ell ro111dway type lbs/day calculation lablc. 

Aitodcl R.an Outpul for Klamath i''».lb ltludel S1ud7 Area (only lotludu area iBSide UGB and no centroid coooectioos) 

,,._,:_:,;I·_.: .'·>·' .. :- 1 - ... ~' ,,_A :,.........,.· .. ,.;,--.<_-' ., 
1• 1,:. -'', .. 1r:.~~rL ~!i::-rr~~.:1- ,. ~w, ,~k:r .. ri--: ·~ 1 "~1:...,,,·1r. '•!111~,.;~~l 

'"' ~: · -· '·, · ... )., ·:..•· ·· • iH • • 1 _.,.,, r ,-·. ,- .: , . ·' 

718 719 0.07 0.09J 
718 72S 0.07 0.120 
719 718 0.07 0.091 
719 720 0.14 0.187 
720 1021 0.12 0.111 
720 719 0.14 0.187 
721 1021 0.46 O.S02 
72S 718 0.07 0.120 
72S 726 O.S 0.560 
726 72S 0.S 0.560 

~·~1n~~i11i:1;t•o.91 .·:.•:!•····~:filijlt 
w175ll• •ll!Oll i•;i(Q.Uf,/;ilui ··. · !!I 

BOS 56J O.OJ O.OJJ 
807 SS9 O.J8 0.41S 
810 710 0.09 0.108 
810 606 0.54 0 648 
811 604 0.04 0.049 
811 605 0.67 0.807 
814 714 O.IJ 0.223 
814 713 0.16 0.275 
819 IOJ4 0.09 0.098 
819 518 0.1 0.109 
829 2S8 0.04 0.120 
8J9 239 0.06 0:180 
849 J60 0.14 0.281 
8S2 2S2 o.os 0.100 
8S9 2JO 0.01 0.090 
860 256 0.05 0.1 so 
960 601 O.OJ 0.052 
960 600 0.28 0.481 
1021 720 0.12 0.IJI 
1021 721 0.46 0.502 
1026 71S 0.17 0.227 
1026 716 0.49 0.654 
1027 716 0.12 0.160 
1027 717 0.24 O.J20 

~Jin:m~~t1l&Jlid·i~.\··~malill ~ J · ,\! ~:Ma,"'~ · · . 
IOJ4 819 0.09 0.098 
1014 576 0.45 0.491 
204 6SS 0.2J O.SS2 
204 S23 0.29 0.696 
208 221 0.26 0.624 
208 Sll O.J 0.720 
218 219 O.SI 1.020 
218 S72 o.ss 0.94J 

4S 
JS 
4S 
4S 
SS 
4S 
SS 
3S 
S4 
S4 
JS 
35 
SS 
SS 
so 
so 
49 
so 
JS 
JS 
SS 
SS 
20 
20 
JO 
JO 
20 
20 
JS 
3S 
SS 
SS 
4S 
45 
4S 
4S 
JS 
JS 
SS 
SS 
2S 
2S 
2S 
2S 
JO 
JS 

32J6 226.50 2 
J309 2J l.60 2 
2076 14S.JO 2 
3236 4S2.99 2 
3072 368.S9 2 
3138 439.J8 2 
2127 978.62 2 
1064 74.49 ·2 
4371 218S.63 2 
4J72 2186.21 2 

oK!iil\'i'J~i\j)'tl! :)<·;;i 44~~;:\"ilii\' i' '-'!,'~· 
r··\L•; - Ii ·:.J{# i«•,C' ' . i·" ~t • . '!) j -~; ·•:<~' 

S611 170.31 2 
47S3 1806.21 2 
S942 534.79 2 
S166 J ll J.87 2 
8067 322.67 2 
8362 S602.83 2 
7J07 949.88 2 
7217 11S4.6S 2 
2469 222.24 2 
2438 243.82 2 
2461 98.4S 2 
2280 136.78 2 
5098 713.74 2 
4197 209.84 2 
2002 60.06 2 
2169 108.4S 2· 
8369 2S 1.07 2 
7492 2097.66 2 
2974 3S6.88 2 
2226 102J.73 2 
640S 1088.90 2 
6143 J009.88 2 
S646 677.47 2 
S480 131S.21 2 

111u~1-:,10'811frM 12142 . . 261" . 21 
2438 219.43 2 
2207 993.J2 2 
2S7S S92.16 6 
2S29 733.28 6 
1071 278.S8 6 
1793 S38.02 6 
1072 S46.83 6 
J9S 217.25 6 

EF by speed (without 
Oxy, lgrams CONMTI) 

23.11 
27.99 
2J.ll 
2J.ll 
22.J6 
2J.l I 
22.J6 
27.99 
22.JJ 
22.JJ 
27.99 
27.99 
22.J6 
22.J6 
22.23 
22.23 
22.21 
22.2J 
27.99 
27.99 
22.36 
22.J6 
4S.82 
4S.82 
Jl.99 
Jl.99 
4S.82 
4S.82 
27.99 
27.99 
22.J6 
22.J6 
2J.l I 
2J.l I 
2J.l I 
2J.ll 
27.99 
27.99 
22.J6 
22.J6 
J7.6 
37.6 
J7.6 
J7.6 
Jl.99 
27.99 

Oregon 1996 KJamalh Falb UGB Cuboo Mooox.idc Attai.omcnt Year SIP EmissiOA hivcatory 
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Average Weekdily 
(Monday ·Friday) 

Total CO [Gm[ 

S234.34JJS9 
6482.383236 
33S7.876067 
I 0468.68672 
8241.690288 
101S4.10878 
21881.99686 
20K4.969S02 
4880S.l 179 

488 I 7.9S76S 
208S0.47874 
42323.S390S 
3808.06452 

40386.90479 
11888.459SI 
69221.37901 
7166.S273S2 
124SS0.8687 
26587.144 

32J I 8.S97S2 
4969.279692 
S4Sl.72S76 
4511.16228 
6267.2962S6 
22832.39S4S 
6712.71762 

2751. 907962 
4968.97281 

7027.3S6933 
S8713.6377S 
7979.783136 
22890.70S66 
2S 164.46282 
69SS8.JOIJ8 
I S6S6.40S6S 
30394.S4932 
42648.47496 
S437S.38928 
4906.55J 184 
22210.6S7S6 
2226S.OS432 
27S71.l092 
10474.S9296 
20229.4392 
17492.9989J 
6080.8275 

Seasonal VJ\IT (2) 

210.1864328 
214.9187082 
134.83639S7 
420.3728656 
342.0478842 
407.74090S7 
908.1499629 
69.12S649S9 
2028.238679 
2028.772272 
691.2824 796 
1403.206199 
IS8.0428731 
1676.143467 
496.28201S6 
2889.636414 
299.43S0408 
Sl99.3S792S 
881.4774499 
1071.499629 
206.23S8018 
226.2S83S 19 
9 I .364142S4 
126.9309S77 
662.3379733 
194. 727171 s 
SS.7341Jl4 
I00.63613S9 
232.98691S4 
1946.608018 
331.1781737 
9S0.013S486 
1010.48.S616 
2793. lll 867 
628.6870824 
1220.SOl I 14 
1413.979213 
1802.776S4 

203.6J2Sl67 
921.7900891 
549.Sl34558 
680.47466S9 
2S8.Sl8SS98 
499.27338S3 
S01.4490S3S 
20 l.60S4 I 9S 

Weekday {Monday 
Friday) 

Scasooa11I Total 
COiGm) 
48S7.41 
6015.S7 
3116.07 
9714.82 
7648.19 
9422.89 

20306.23 
1934.83 

4S290.S7 
4S302.48 
19349.00 
3927S.74 
JS33.84 

37478.S7 
I 1032.3S 
64236.62 
66S0.4S 

llS58 l.73 
24672.SS 
29991.27 
4611.43 
SOS9.14 
4186.31 
S81S.98 

21188.19 
6229.32 
2SS3.74 
4611.IS 
6S21.l0 
S448S.S6 
740S.14 

21242.30 
233S2.32 
64S49.28 
14S28.96 
2820S.78 
39S77.28 
S04S9.72 
4S53.22 

20611.23 
20661.71 
2SS8S.85 
9720.30 
18772.68 
16233.30 
S642.94 



Appeadls D. Table D-4: 1996 Klamath Falls EMMEn roadway type lbilday calculation t11ble. 

Model R.uo Output (or Klamath Falls Model Study Area (only includes area inside UGB and ao centroid coooectioos) 

'i 1,:.• l i' 

2T9 
219 
22() 

220 
221 
221 
222 
222 
221 
221 
223 
224 
224 
225 
225 
226 
227 
228 
229 
260 
261 
261 
261 
261 
262 
262 
263 
263 
268 
268 
268 
269 
269 
270 
270 
271 
271 
272 
272 
273 
273 
274 
274 
275 
275 
276 

220 
218 
219 
221 
220 
208 
510 
223 
405 
655 
222 
407 
405 
226 
407 
227 
228 
229 
230 
261 
262 
260 
861 
355 
261 
263 
734 
262 
!019 
861 
IOl8 
1018 
270 
269 
408 
408 
703 
534 
271 
272 
274 
275 
273 
276 
274 
275 

(j';( i1 

0.16 
0.51 
0.16 
0.22 
0.22 
0.26 
O.D7 
0.14 
0.05 
0.13 
0.14 
O.D7 
0.25 
O.D7 
0.22 
0.21 
0.24 
0.07 
0.09 
0.09 
0.07 
0.09 
0.11 
0.13 
0.07 
0.34 
0.25 
0.34 
0.08 
0.09 
0.26 
0.06 
0.1 
0.1 
0.18 
0.09 
0.37 
0.1 
0.6 
0.6 
0.62 
0.36 
0.62 
0.2 

0.36 
0.2 

0.320 
1.020 
0.320 
0.440 
0.440 
0.624 
0.168 
0.336 
0.120 
0.312 
0.336 
0.168 
0.600 
0.168 
0.528 
0.504 
0.576 
0.168 
0.216 
0.216 
0.168 
0.216 
0.220 
0.390 
0.168 
0.816 
0.600 
0.816 
0.160 
0.180 
0.780 
0.180 
0.300 
0.300 
0.540 
0.270 
1.110 
0.240 
1.440 
1.440 
1.063 
0.617 
1.063 
0.267 
0.617 
0.267 

30 
"30 
30 
30 
30 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
30 
20 
25 
25 
25 
25 
30 
30 
20 
20 
20 
20 
20 
20 
20 
25 
25 
25 
35 
35 
35 
45 
35 
45 

1072 
1071 
1071 
1072 
1071 
1072 
1950 
!036 
1802 
649 
1728 
1621 
447 

27)0 
234 

2730 
2800 
984 
244 
1336 
574 
1136 
2257 
951 
1673 
574 
978 
465 

2024 
2179 
557 
689 
723 
689 
723 
1755 
1559 
1346 
628 
750 
628 
799 
750 
799 
921 
921 

171.55 
546.44 
171.43 
235.89 
235.72 
278.77 
136.53 
145.06 
90.08 
84.33 

241.93 
113"41· 
111.76 
191.07 
51.51 

573.20 
672.10 
68.85 
21.98 
120.28 
40.21 
!02.20 
248.22 
123.60 
117.08 
195.30 
244.39 
158.23 
161.91 
196.12 
144.85 
41.34 
72.31 
68.89 
130.16 
157.96 
576.74 
134.65 
377.07 
449.94 
389.64 
287.73 
464.94 
159.85 
lll.45 
184.14 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

EF by speed (without 
01y1 (grams CONMT)) 

31.99 
31.99 
31.99 
31.99 
31.99 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 

31.99 
45.82 
37.6 
37.6 
37.6 
37.6 

31.99 
31.99 
45.82 
45.82 
45.82 
45.82 
45.82 
45.82 
45.82 
37.6 
37.6 
37.6 
27.99 
27.99 
27.99 
23.11 
27.99 
23.11 

Q(egou 1996 Klamaah Falis UGB Carboo Monoxide Anairunem Year SIP Emission lnvemory 
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\·,·~1) 

Average Weekday 
(Monday - Friday) 

Total CO (Gmj 

5487.999664 
17480.76275 
5484.160864 
7545.999518 
7540.721188 
I 0481.92496 
5131.34752 
5454.08304 
3386.9704 

3170.762504 
9096.61312 
4266.472 
4202.2136 

7184.D9664 
1936.781264 
21552.28992 
25271.08032 
2588.758872 
826.467552 
4522.51296 
1511.815536 
3842.80272 

7940.538606 
5663.541237 
4402.12528 
7343.104032 

9188.9794 
5949.328432 
5179.43692 

6273.760437 
6637.17729 
1894.011854 
3313.367914 
l 156.686424 
5964.062245 
7237.846332 
26426.28178 

5062.7272 
14177.98992 
16917.72144 
!0906.11709 
8053.441783 
13013.59727 
3694.078036 
9277.422091 
4255.512376 

Seasonal VMT (2) 

159.199703 
507.094098 
159.0883445 
218.8995917 
218.7464736 
258.6995174 
126.6937639 
134.6096882 
83 .. 59224202 
78.25611544 
224.5092799 
105.2988122 
103.7128805 
177.3073497 
47.80079807 
531.922049 
623.7037862 
61.89195434 
20.39766147 
111.6180401 
37.31241648 
94.84242762 
230.3446548 
114.7031644 
108.6468077 
181.2317372 
226.7889291 
146.8326095 
150.2487008 
181.9935969 
134.4221232 
38.35924276 
67. I 0532665 
63.93207127 
120.789588 

146.5874165 
535.2089829 
124.9508166 
349.9203786 
417.5384187 
361.5843912 
267.0060134 
431.456366 
148.3366741 
307.5861915 
170.8812175 

Weekday (Monday 
Friday) 

Seasonal Total 
CO (Gmj 
5092.80 
16221.94 
5089.24 
7002.60 
6997.70 
9727.IO 
4763.69 
5061.32 
3143.07 
2942.43 
8441.55 
3959.24 
3899.60 
6666.76 
1797.31 

20000.27 
23451.26 
2402.34 
766.95 

4196.84 
1402.95 
3566.08 
7368.73 
5255.70 
4085.12 
6814.31 
8527.26 
5520.91 
4806.46 
5821.98 
6159.22 
1757.62 
3074.77 
2929.37 
5534.58 
6716.64 

24523.28 
4698.15 
13157.01 
15699.44 
10120.75 
7473.50 
12076.46 
3428.06 
8609.34 
3949.06 

(".'.),. 
<~., 
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Appc11di1 D1 Table D....a: l996 Klan1alh •·alls £1\-IME/l roadway type lbsld.ay calculation 1ablc. 

Model Rua 011tp111 for Klamath Jl~alls ft'lodd Study Art• (ooly lndudes area loside UGB and oo centroid coooecUoos) 

r ~·~I i, · :,j'l{ "·• ~:~tT{J'~ j -_ ~;:.l:,~~JHiifzt:~ ,}'f'ifJ)_r:~ '. ;\~t1i. ~~i rj'( "'-~·:r~::·i~~-: EF by 1peed (without 
O•y, (grams CONMT() 

2J.ll 276 
277 
277 
271 
271 
271 
271 
279 
279 
210 
280 
211 . 
211 
212 
212 
213 
213 
214 
284 
214 
215 
215 
286 
286 
217 
217 
290 
290 
292 
292 
299 
299 
JOO 
JOO 
JOI 
JOI 
lOI 
J02 
J02 
JOJ 
30J 
304 
304 
30S 
lOS 
306 

346 
Jb-1 
604 
1033 
409 
J64 
279 
280 
271 
279 
211 
210 
606 
414 
606 
284 
414 
840 
411 
213 
840 
216 
416 
215 
902 
1120 
902 
J04 
1017 
1012 
899 
JOO 
JOI 
299 
JOO 
JlO 
302 
1029 
JOI 
1022 
1029 
290 
J21 
1017 
J06 
J07 

0.52 
O.IS 
0.47 
O.Q7 
0.14 
0.17 
0.22 
0.02 
0.22 
0.02 
0.19 
0.19 
0.29 
0.11 
0.29 
0.29 
0.32 
0.16 
0.25 
0.29 
O.IJ 
0.22 
O.Q7 
0.22 
0.2J 
0.27 
0.2 

0.24 
0.12 
0.42 
0.12 
O.J6 
0.22 
O.J6 
0.22 
0.29 
O.J2 
0.18 
0.32 
0.21 
0.48 
0.24 
0.26 
0.2J 
0.34 
0.04 

0.693 
0.J62 
1.129 
0.168 
0.240 
0.408 
O.J77 
O.OJ4 
0.J77 
0.0J4 
0.J26 
O.J26 
0.498 
O.Jl2 
O.S02 
0.498 
0.SSI 
0.274 
0.429 
0.498 
0.22J 
0.377 
0.120 
O.J77 
O.JS2 
0.466 
0.J02 
O.J43 
0.206 
0.721 
0.206 
0.617 
0.377 
0.617 
0.J77 
0.497 
0.768 
0.432 
0.768 
0.420 
l.IS2 
0.337 
O.JS4 
0.39S 
O.Sl3 
0.069 

4S 
2S 
25 
2S 
JS 
2S 
3S 
J5 
JS 
JS 
JS 
JS 
JS 
3S 
JS 
3S 
3S 
JS 
JS 
3S 
3S 
JS 
J5 
JS 
39 
JS 
40 
42 
3S 
JS 
JS 
JS 
JS 
3S 
JS 
JS 
25 
25 
25 
40 
25 
43 
44 
JS 
JS 
J5 

799 
4477 
2662 
4869 
22JI 
4808 
J455 
4274 
JS74 
4388 
5400 
S516 
5197 
5178 
517J 
JJIJ 
4Jl6 
2588 
781 
JJ08 
2582 
1904 
1904 
1198 
9326 
6986 
6713 
7J4J 
32JO 
2951 
2954 
1108 
1854 
1808 
18S4 
2Jl9 
626 
626 
625 
255 
255 
6827 
7010 
2864 
2186 
2212 

415.60 
671.55 
1250.96 
J40.81 
Jl2.JO 
817.J3 
760.18 
85.41 
786.24 
87.76 

1025.94 
1048.0S 
IS07.16 
9J2.12 
IS00.07 
960.90 
IJ81.12 
414.07 
197.01 
959.JI 
JJS.72 
418.98 
IJJ.JI 
417.61 
2144.97 
1886.11 
IJ42.S6 
1762.2J 
Jl7.S4 
12J9.22 
JS4.44 
6S0.9S 
407.88 
650.78 
407.17 
672.55 
200.24 
112.63 
200.06 
71.J4 
122.40 
1638.38 
1122.59 
6Sl.66 
743.29 
88.47 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

J7.6 
J7.6 
37.6 

27.99 
37.6 

27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
25.63 
27.99 
25.IJ 
24.24 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
J7.6 
J7.6 
J7.6 

25.IJ 
J7.6 

23.83 
23.46 
27.99 
27.99 
27.99 

Orcp 1996 Klamub Falls UGB Carboa Monoxide Attainment Y car SIP Emisdoa lavcatocy 

Appcadix D, Table 0--4, Page 1 ofl7 

Avon.go W1111kday 
(Monday· Friday} 

Tola! CO ICm( 

9604.602894 
25250.28 

47035.97192 
12814.31312 
8741.181134 
30731.52152 
21277.41581 

2392.305J 
22006.99195 
2456.508762 
28716.09139 
293J4.9S869 
42185.54275 
26090.06679 
41986.917J2 

26895.605 
J86S7.63837 
11 S89.92006 
5514.2SJ92 

26151.20446 
9J96.688041 
11727.34537 
3731.428071 
11688.79754 
S497S.41371 
52794.16421 
33738.6J332 
42716.42611 
10847.27119 
3461S.14057 
9920.85J972 
18220.14648 
11416.68436 
1821S.410S7 
11416.25331 
18824.69129 
7528.987904 
42J5.05S696 
7S22.334208 
1792. 790213 
4602.0S9S2 
39042.51914 
427S7.9S202 
184JS.963J8 
20804.71509 
2476.241712 

Seasonal VMT (2) 

J85.67S3526 
62J. I 904232 
1160.172958 
316.2641054 
289.807S3S3 
758.4703972 
70S.437268 
79.31514477 
729.62S83S2 
81.44376392 
952.0611 S44 
972.5792S02 
1398.6J 1032 
864.997216 
1392.04S75 

891.7042502 
1281.665924 
384.2553823 
182.8210139 
190.2J2 I 826 
3 I l.540J675 
388.8116184 
123.7127877 
387.S335932 
1990.503 I SS 
17SO.J52171 
1245.88344S 
1635.327J94 
359.633630J 
1149.98J853 
328. 9187082 
604.07572J8 
378.5118782 
603.9187082 
J71.4975872 
624.1189681 
185.8194506 
104.52J441 
I 8S.6S523J9 
66.20326652 
113.5812911 
1520.394209 

1691.3415 
6 I l.2J09762 
619.76S219 
82.0979955S 

:--: 

Weekday (Monday 
Friday) 

Sca.sooal Total 
CO(Cm( 
8912.96 

23431.96 
43648.82 
11891.53 
8111.71 

28511.49 
19745.19 
2220.03 
20422.23 
2279.61 

26648.19 
27222.49 
39147.61 
24211.27 
3896J.36 
24958.80 
35873.13 
10755.31 
5117.16 

24917.60 
8720.01 
10882.84 
3462.72 
10847.07 
51016.60 
48992.J6 
J 1309.05 
39640.34 
10066.15 
32118.0S 
9206.4J 
16908.08 
10594.55 
16903.68 
10594.15 
17469.09 
6986.81 
3930.08 
6980.64 
1663.69 
4270.66 

J6230.99 
39678.87 
17108.36 
19306.53 
2297.92 



Appendix D, Table D--4: 1996 KJamalb Falls EMME/l roadway type lbs/day calculalioo lable. 

Modd Run Output for KJamalb Falb Model Study Arca (only includes area inside UCB and no centroid cooncctlons) 

300 
J07 
J07 
J08 
J08 
J09 
JIO 
JIO 
JI I 
JI I 
Jl2 
Jl2 
313 
313 
Jl4 
J21 
J21 
J22 
J22 
32J 
J41 
J41 
J42 
J42 
J4J 
JSS 
J64 
J64 
402 
402 
40S 
40S 
407 
407 
408 
408 
409 
409 
414 
414 
416 
416 
418 
418 
S2J 
S2S 

Ji ·,:'•I j I~ 11 l'i' "' "' 

)OS 
J06 
J08 
1020 
J07 
1020 
Jll 
JOI 
JIO 
Jl2 
Jll 
JIJ 
81J 
Jl2 
813 
J04 
J22 
J2J 
321 
322 
S68 
402 
402 
J4J 
J42 
261 
277 
278 
J42 
141 
221 
224 
224 
22S 
271 
270 
278 
704 
282 
283 
286 
102S 
284 
71J 
204 
S2J 

( 
.... (""' : ' .: : : .··' ·:'.,': 

0.34 
0.04 
0.J9 
0.J6 
0.J9 
0.33 
0.07 
0.29 
0.07 
0.22 
0.22 
0.22 
0.14 
0.22 
0,4J 
0.26 
0.79 
O.S 
0.79 
O.S 
0.27 
O.SS 
0.1 
O.J 
O.J 
O.IJ 
O.IS 
0.17 
0.1 
o.ss 
O.OS 
0.2S 
0,07 
0.22 
0.09 
0.18 
0.14 
0.2J 
0.18 
O.J2 
0,07 
O.J4 
0.2S 
0.2S 
0.29 
0.07 

0'38J 
0.069 
0.669 
0.617 
0.669 
O.S66 
0.120 
0.497 
0.120 
O.J77 
O.J77 
O.J77 
0.240 
O.J77 
0.7J7 
O.JJ7 
0.871 
o.sso 
0.869 
O.S49 
O.J60 
0.7JJ 
O.IJJ 
0.400 
0.400 
0.J90 
0.J61 
0.409 
0. Ill 
0.7JJ 
0.120 
0.600 
0.168 
0.S28 
0.210 
O.S40 
0.240 

·O.J94 
0.Jl2 
O.SSI 
0.120 
0.S8J 
0.429 
0.429 
0.699 
0.120 

JS 
JS 
JS 
JS 
JS 
JS 
JS 
JS 
JS 
JS 
JS 
JS 
JS 
JS 
JS 
46 
S4 
SS 
SS 
SS 
4S 
4S 
4S 
4S 
4S 
20 
2S 
2S 
4S 
4S 
2S 
2S 
2S 
2S 

.20 
20 
JS 
JS 
JS 
JS 
JS 
JS 
JS 
JS 
2S 
JS 

2173 
2198 
S97 
9S4 
S91 
890 
1982 
2J20 
1982 
1982 
1982 
219J 
17S9 
21~J 
llJ8 
6494 
29J9 
2788 
2782 
2631 
6J8 
J4J 
J27 
S42 
S42 
0 

414S 
Sl41 
J27 
J43 
I ISi 
l08J 
4J9 
1417 
1790 
689 

21S9 
2340 
Sl7J 
4J21 
1898 
96S 
787 
776 
4200 
129 

7J8.6S 
87.9J 

2J2.9J 
J4J.4J 
2J0.66 
29J.8J 
IJ8.7S 
672.72 
IJS.72 
4J6.08 
415.99 
482:47· 
246.21 
482.46 
489.27 
1688.32 
2321.9J 
IJ94.21 
2197.74 
lllS.61 
112.34 
188.S9 
32.69 
162.SS 
162.S9 
0.00 

621.71 
874.03 
32.69 
188.SS 
S7.SJ 

270.74 
J0.70 

311.68 
161.08_ 
124.01 
J02.29 
SJ8. ll 
931.08 
IJ82.79 
IJ2.87 
J27.99 
196.86 
19J.88 
1218.14 

9.0S 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

EF by speed (without 
O>y, !grams CO/VMT}) 

27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
22. 79 
22.Jl 
22.J6 
22.J6 
22.J6 
2J. I I 
2J.l 1 
2J.ll 
2J.ll 
2J.l 1 
4S.82 
J7.6 
J7.6 
2J. I I 
2J.l I 
J7.6 
31.6 
J7.6 
J7.6 
4S.82 
4S.82 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
J7.6 

27.99 

Oregon 1996 Klamalh Falls UGB Carbon Monoxide: Anairunc:nt Ye111 SIP Erniuion Inventory 

Appendix D, Ta~~t 

\. ·k"V 
., 

Average Weekday 
(Monday • Friday) 

Total CO !Gm! 

20674.90867 
2461.04874 
6Sl9.848131 
9612.6S384J 
64S6.04J526 
8224.274SS 
JSSJ.104867 
l 8829.480J8 
J882.862J68 
1220S.929S8 
1220J.2817J 
1J504.36329 
6891.44S89 
I JSOJ.93224 
13694. 70089 
J8476.76266 
Sl848.66J4 
JI 174.42J8 

49141.477S8 
29417.0J96 
J982.8S0428 
43S8.201661 

7SS.48901 
37S6.46S792 
J7S7.48494J 

0 
23376.2772 
J286J.J81J6 
7S5.421991 
4JS8.16JSJ 
216J.2972 
10179.918 

I IS4.142S28 
11719.10784 
7J80.S29812 
S682.0JSS6J 
8461.1S8678 
1S061.77167 
26060.84S2J 
J8704.JOJJ 

l119.1628SJ 
9180.42610S 
SS 10.090408 
S426. 799 I 6S 
4S802.0JJ92 
2SJ.41194J4 

Seasonal VM,T (2) 

685.461S81J. 
81.S9428JS9 
216.1608296 
Jl8.700SS68 
214.04S4J4J 
272.6698497 
128.761414J 
624.2777468 
128.7ll4818 
404.6787JOS 
404.S909428 
447.727JS71 
228.4808834 
447.71J0661 
4S4.0J78619 
I S66. 738864 
21S4.722068 
I 29l.80S679 
20J9.477079 
1220.8704SJ 
IS9.9J2405J 
17S.0047J27 
30.3J68S969 
I S0.8418708 
IS0.88279SI 

0 
576.9J90J 12 
81 l.08S8389 
JO.JJ4168S2 
17S.OOJ2016 
SJ.J91JJ2S9 
2Sl.24S8241 
28.4 848SS2J 
289.2JJ8SJ 
l49.477171S 
11 S.077728J 
280.S23S709 
499.J62101 
864.0283964 
128J.21J066 
12J.J06143J 
J04.370J60 I 
182.68J0457 
179.921S85' 
1130.418708 
8.4016889J8 

Weekday (Monday 
Friday) 

Seasonal Total 
CO!Gmt 
19186.07 
228J.82 
60SO.J4 
8920.4J 
S991.IJ 
76J2.0J 
J604.0J 
17473.SJ 
J60J.2S 
I IJ26.96 
I IJ24.SO 
I 2SJ 1.89 
6J9S.18 
12SJ 1.49 
12708.52 
JS70S.98 
48114.94 
28929.49 
4S602.71 
21298.66 
3696.04 
4044.36 
101.08 
J48S.96 
J486.90 

0.00 
21692.91 
J0496.83 

701.02 
4044.32 
2007.SI 
9446.84 
1071.0J 

10875.19 
6849.04 
5272.86 
78S I.SS 
13977. IS 
24184.IS 
3S917.13 
J4Sl.34 
8Sl9.JJ 
SI IJ.30 
S036.0I 

42SOJ.74 
2JS.16 

er. 
":" 
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Appcadi-i D, Table D-1: 1996 Klamath F1db l!:ft1A1EJ2 roadway type lbs/day c11lcuhuioa table. 

Model Ruat Outpul for l<la1na1b i''alls Mudd S1udy An~• (only Includes area inside UCB and ao ccalroid cooacclioos) 

, Hi<:~.~ ~:- ,.·. ''.-,··d.r11:C!Ir) ·{;·~~{~ i\'~'.:~.1J[; \;J~·1f~i:~~r·,,_ , .. ·, 1~;~~n1;,_::~\:; 
• . - . ' . ' • -.. _ ' . . • "~., '·. ·.·,1J1." .; .... :-.--> 

EF by speed (wllbout 
Oxy, lgrMmt CONMT!l 

37.6 Slll 
530 
Sl2 
532 
513 
S33 
S34 
538 
S46 
568 
S68 
S70 
571 
571 
572 
572 
603 
604 
606 
606 
6SS 
655 
703 
704 
705 
705 
709 
713 
713 
715 
721 
734 
813 
813 
840 
840 
861 
861 
899 
199 
902 
902 
903 
903 
1012 
1012 

222 
532 
SU 
SJO 
SJ2 
208 
272 
568 
276 
141 
S38 
S71 
572 
570 
571 
218 
1019 
277 
281 
282 
22J 
204 
271 
409 
1122 
90J 
1012 
899 
418 
1025 
I022 
26J 
313 
314 
285 
284 
268 
261 
299 
713 
290 
287 
705 
1120 
709 
292 

0.07 
0.09 
0.06 
0.09 
0.06 
O.J 
0.1 

0.41 
0.52 
0.27 
0.41 
0.49 
0.3 

0.49 
0.J 

0.55 
0.17 
0.47 
0.29 
0.29 
O.IJ 
0.23 
O.J7 
0.23 
0.04 
0.08 
0.09 
0.24 
0.25 
0.17 
0.29 
0.25 
0.14 
0.43 
O.IJ 
0.16 
0.09 
0.11 
0.12 
0.24 
0.2 

0.2J 
0.08 
0.08 
0.09 
0.42 

0.168 
0.216 
0.144 
0.216 
0.144 
0.720 
0.240 
0.547 
0.693 
0.360 
0.547 
0.840 
0.514 
0.840 
0.514 
0.94J 
0J40 
1.129 
0.498 
0.502 
0.312 
0.552 
1.110 
0.J94 
0.096 
0.138 
0.155 
0.412 
0.429 
0.291 
0.4lS 
0.600 
0.240 
0.737 
0.223 
0.274 
0.180 
0.220 
0.206 
0.412 
0.J02 
O.J51 
0.111 
0.118 
0.155 
0.721 

25 
25 
2S 
2S 
2S 
25 
25 
45 
45 
45 
45 
15 
35 
J5 
J5 
35 
JO 
25 
J5 
35 
25 
25 
20 
J5 
25 
J5 
35 
JS 
J5 
15 
40 
25 
35 
35 
35 
J5 
JO 
30 
J5 
J5 
40 
J9 
J5 
15 
35 
3S 

983 
2732 
2802 
75J 
625 
1597 
1225 
639 
921 
6J9 
6J8 
J95 
395 
J9S 
395 
J95 
1928 
2857 
SJl2 
5178 
1992 
1156 
1524 
2272 
4618 
7420 
3655 
2954 
115 
706 
342 
254 
1759 
1137 
2588 
2582 
2444 
1908 
2954 
2954 
7229 
8810 
69J6 
675J 
3632 
2968 

68.83 
245.88 
168.IS 
61.15 
J7.49 

478.97 
122.49 
261.85 
478.77 
172.44 
261.71 
19l.55 
118.50 
19J.55 
118.SO 
217.25 
J27.83 
1342.92 
1540.39 
ISOl.75 
258.90 
265.87 
564.06 
522.47 
184.70 
59J.62 
328.91 
708.9J 
193.78 
119.97 
99.08 
6J.44 

246.27 
488.98 
336.43 
413.19 
219.96 
209.92 
J54.47 
708.89 
1445.89 
2026.24 
554.90 
540.22 
326:86 
1246.35 

6 
6 
6 
6 
6 
6 
6 
6. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

37.6 
37.6 
37.6 
37.6 
37.6 
37.6 

23.11 
23.11 
23.11 
23.11 
27.99 
27.99 
27.99 
27.99 
27.99 
31.99 
37.6 

27.99 
27.99 
37.6 
37.6 

4S.82 
27.99 
37.6 

27.99 
27.99 
27.99 
27.99 
27.99 
2S.13 
37.6 

27.99 
27.99 
27.99 
27.99 
31.99 
31.99 
27.99 
27.99 
25.13 
2S.63 
27.99 
27.99 
27.99 
27.99 

Oregon 1996 Klamath Falb UGB Cuban Moooxidc AnaiMlml Yeu SIP Emlulon laveOlory 
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AvoOlgo W•okday 
(Monday • Friday) 

Tolal CO !Gm) 

2588.087712 
9245.088 

6J22.28208 
2S47.J70296 
1409.56008 
18009.J096 
4605.7J68 

6051.l48416 
11064.33218 
3985.034323 
6048.0321Jl 

5417.4645 
1316.815 

5417.4645 
3316.815 

6080.8275 
10487.21772 
5049J.8S216 
4Jl l5.4J77J 
420J3.996S 
97J4.647S2 
9996.6SS6 

25845.11923 
14624.07245 
6944.90048 
1661 S.S3S76 
9206.J0286 
19842.98429 
5423.923193 
3J57.913277 
2489.988459 

238S.3S34 
6893.01333 
13686.51661 
9416.810052 
II S6S. I 5451 
7036.376445 
6715.222437 
9921.492144 
19841.70794 
36335.31622 
s 1932.41843 
I SS3 l.76296 
IS 120.86976 
9148.842189 
J4885.J36S 

Seasonal VMT (2) 

6J.87Sl8976 
228.1737194 
IS6.0J7JOSI 
62.87046214 
34.7886971 

444.479J987 
113.672049 

242.99J48SS 
444 .2911656 
160.0201002 
242.8603192 
179.612101 
109.9665924 
179.612101 
109.9665924 
201.60S419S 

J04.22049 
1246.21 S29J 
1429.461024 
I J9J.606626 
240.2563 lOJ 
246.7228099 
S23.4J87S28 
484.8SOSOl I 
171.4038604 
SS0.8760208 
30S.22828S I 
657.8797327 
I 79.8262J42 
I I l.l291759 
91.9490SJ4S 
58.87179844 
228.S328S08 
4SJ. 766S 182 
312.2074981 
383.4342984 
204.1160913 
194.7998ll 

J28.9398664 
6S7.837416S 
IJ41.7724S7 
1880.J22S69 
s 14.9443207 
SOl.l214S51 
JOJ.J2J2183 
II S6.S97996 

Weekday (Monday 
Friday) 

Seasonal Tot11I 
CO!Gm! 
2401.71 
8579.ll 
5867.00 
2J63.9J 
1308.06 
16712.43 
4274.07 
S61S.58 
1026757 
3698.06 
5612.SO 
5027.34 
3077.96 
5027.34 
3077.96 
5642.94 
9732.01 

46857.70 
40010.61 
J9007.0S 
90JJ.64 
9276.78 

23983.96 
13570.97 
6444.79 
15419.02 
8543.34 
18414.05 
50J3.34 
JI 16.10 
23I0.68 
221J.58 
6396.6J 
12700.92 
8738.69 
10732.33 
6529.67 
62Jl.65 
9207.03 
18412.87 
33718.74 
48192.67 
14413.29 
140Jl.99 
8490.02 

J2J7J.18 



Appendi1 D, Table D-4: 1996 Klamath Falls EMME/2 roadway type lbs/day calculalion 1able. 

Model Run Outpllt for Klamath Falls Model Study Arca (only includes area inside UGB and oo centroid connections) 

't I q :1 -,~ 

1017 
1017 
1018 
1018 
1019 
1019 
1020 
1020 
1022 
1022 
1025 
1025 
1029 
1029 
lDJJ 
lDJJ 
1120 
1120 
1122 
1122 
201 
201. 
202 
202 
203 
20] 
204 
210 
211 
211 
212 
212 
212 
21J 
21J 
214 
214 
215 
215 
216 
216 
216 
217 
217 
222 
225 

292 
!05 
269 
268 
268 
60J 
J09 
J08 
303 
721 
715 
416 
302 
30J 
1122 
278 
90J 
287 
705 
1033 
573 
202 
400 
201 
204 
400 
20J 
211 
21D 
212 
524 
211 
213 
212 
214 
21J 
215 
216 
214 
410 
217 
215 
601 
216 
231 
406 

(}(.' 

0.12 
0.2J 
0.06 
0.26 
0.08 
0.17 
O.J3 
O.J6 
0.28 
0.29 
0.17 
O.J4 
0.18 
0.48 
0.04 
0.07 
0.08 
0.27 
0.04 
0.04 
0.17 
0.51 
0.06 
0.51 
0.2J 
0.49 
0.2J 
0.17 
0.17 
0.21 
0.11 
0.21 
0.2J 
0.2J 
0.41 
0.41 
0.4J 
0.26 
0.4J 
0.06 
0.16 
0.26 
0.07 
0.16 
O.J6 
0.18 

0.206 
O.J95 
0.180 
0.780 
0.160 
0.340 
0.566 
0.617 
0.420 
0.4J5 
0.291 
0.583 
0.4J2 
1.152 
0.096 
0.168 
O.IJ8 
0.467 
0.096 
0.096 
0.255 
0.765 
0.090 
0.765 
O.J96 
0.7J9 
O.J96 
0.294 
0.294 
0.410 
0.216 
0.4!0 
0.552 
0.552 
0.984 
0.984 
l.OJ2 
0.625 
1.032 
0.144 
0.J85 
0.625 
0.169 
0.J84 
0.864 
0.432 

J5 
is 
20 
20 
JO 
JO 
JS 
JS 
40 
40 
JS 
JS 
25 
2S 
25 
25 
J5 
JS 
25 
25 
40 
40 
40 
40 
J5 
40 
J5 
JS 
J5 
J l 
Jl 
Jl 
25 
2S 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

J21J 
2877 
72J 
S2J 
179J 
2159 
90J 
941 
255 
J41 
705 
959 
625 
255 
5041 
4488 
62J5 
7501 
5001 
4657 
IJ7 
50 

IOl5 
87 

2585 
28J9 
28J9 
J078 
3080 
6460 
6545 
646J 
341 
250 
609 
518 
122J 
2J28 
11J2 
J05 

2022 
2236 
J064 
19JI 

0 
11J4 

JSS.56 
661.77 
43.39 
IJ6.04 
143.43 
J67.05 
298.15 
3J8.63 
71.40 
99.01 
119,8) 
325.98 
112.53 
122.30 
201.6J 
Jl4.17 
498.79 
2025.32 
200.05 
186.27 
23.33 
25.32 
60.91 
44.45 
594.63 
IJ90.94 
652.89 
523.28 
523.68 
I J56.57 
719.98 
IJ57.13 
78.J6 
57.40 

249.84 
212.J6 
525.88 
605.20 
486.7J 
18.J2 

J2J.59 
581.39 
214.46 
308.99 
0.00 

204.06 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

EF by speed (without 
O<y, (grams CONMT)) 

27.99 
27.99 
45.82 
45.82 
31.99 
31.99 
27.99 
27.99 
25.IJ 
25.13 
27.99 
27.99 
37.6 
37.6 
37.6 
J7.6 

27.99 
27.99 
37.6 
37.6 
25.IJ 
25.13 
25.13 
25.IJ 
27.99 
25.IJ 
27.99 
27.99 
27.99 
J 1.08 
Jl.08 
31.08 
37.6 
J7.6 
J7.6 
37.6 
J7.6 
37.6 
J7.6 
J7.6 
J7.6 
J7.6 
J7.6 
J7.6 
J7.6 
37.6 

Orcgoo 1996 Kluoalh Falls UGO Carbon Monoxide Attainmcn1 Year SIP Emission lnvc11tory 

App<odlxD. T•ae·· ·17 

Average Weekday 
(Monday • Friday) 

Total CO (Gm( 

10791.89158 
18522.872JJ 
1988.020748 
6233.462768 
4588.287Jl2 
11741.99668 
8J45.090586 
9478.3354J I 
1794.2116J6 
2488.144671 
335J.92106J 
9124.154449 
42J l.l I 2992 
4598.41J824 
7581.JOJ04 
11812.73184 
13961.031J4 
56688.66761 
7522.06048 
700J.85728 
586.1577526 
6J6.3549276 
15J0.748716 
1I17.04J075 
16643.77207 
J4954.40764 
18274.44148 
14646.57081 
14657.89557 
42162.21425 
22377.00326 
42179.6408 

2946.209288 
2158.Jl5952 

•9394.171248 
7984.7172 

19772. 97896 
22755.39968 
18300.88256 
688.675584 
12166.81856 
21860.30912 
8063.86896 
11617.97888 

0 
7672.54J2 

Seasonal VMT (2) 

!57.7973274 
614.112J794 
40.26J I 9599 
126.2457313 
IJJ.1002227 
J40.6 I 99889 
276.6754176 
314.2473274 
66.25575J5J 
91. 88096696 
111.196817 

J02.5047142 
104.4J 1069 
113.491314 

187.1106162 
291.54454J4 
462.8678545 
1879.471604 
185.6484781 
172.8589458 

2J.JJ 
25.J2 
60.91 
44.45 
594.63 
IJ90.94 
652.89 
52J.28 
52J.68 
IJ56.57 
719.98 
1357.IJ 
78.J6 
57.40 

249.84 
212.36 
525.88 
605.20 
486.7J 
18.J2 

J2J.59 
581.39 
214.46 
308.99 
0.00 

204.06 

Weekday (Monday 
Friday} 

Seasonal Total 
CO(Gm) 
10014.75 
17189.01 
1844.86 
5784.58 
4257.88 
I0896.4J 
7744.14 
8795.78 
1665.01 
2J08.97 
3112.40 
8467.11 
3926.61 
4267.27 
70J5.J6 
10962.07 
12955.67 
52606.41 
6980.J8 
6499.50 
586.16 
6J6.35 
15J0.75 
1117.04 
1664J.77 
34954.41 
18274.44 
14646.57 
14657.90 
42162.21 
22J77.00 
42179.64 
2946.21 
2158.J2 
9J94.17 
7984.72 
19772.98 
22755.40 
18J00.88 
688.68 

12166.82 
21860.JI 
806J.87 
11617.98 

0.00 
7672.54 

~-~ -...,.,. 
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Appcad.il. D, l'•blc n-.&: 1996 Klawalb lt'alb EMME/2 ro.1ulway type lbs/day calculation table. 

J\tudcl Rua Outpu1 ror Klanuub F•lls Model S1ody Arca (only Includes area inside UGB and no ccnlroid connections) 

228 
228 
2)1 
211 
212 
212 
2)) 

233 
213 
234 
234 
23S 
235 
2)5 

236 
236 
237 
237 
218 
238 
218 
2)9 
239 
241 
241 
242 
243 
241 
244 
244 
245 
246 
246 
247 
2SO 
250 
254 
254 
257 
257 
287 
288 
288 
289 
289 
289 

:r· ·;, 1~:<1.:~~i ;:~~·~~i'.·~":lii~J~. :,t~f;f"~{:1 ·i. . , ~ 
257 
244 
232 
222 
231 
233 
406 
232 
2)4 
235 
2)3 
2)4 
237 
216 
5)5 
23S 
218 
215 
2)9 
250 
237 
218 
240 
600 
243 
225 
242 
241 
228 
243 
244 
245 
247 
246 
218 
)58 
257 
)58 
228 
254 
288 
287 
289 
708 
891 
288 

0.06 
0.1 
0.07 
0.36 
0.07 
0.21 
0.18 
0.21 
0.2l 
0.07 
0.21 
0.07 
0.26 
O.lS 
0.31 
0.15 
0.2 
0.26 
0.07 
0.1 
0.2 

0.07 
0.09 
0.16 
0.26 
0.14 
0.2 

0.26 
0.1 
0.18 
0.08 
0.1 
0.17 
0.17 
0.1 
0.1 

0.07 
0.09 
0.06 
O.o7 
0.14 
0.14 
0.)6 
0.07 
0.12 
0.36 

0.144 
0.240 
0.168 
0.864 
0.168 
0.552 
0.412 
0.SS2 
0.552 
0.168 
0.552 
0.168 
0.624 
0.840 
0.744 
0.840 
0.480 
0.624 
0.168 
0.240 
0.480 
0.168 
0.216 
0.)85 
0.624 
0.316 
0.480 
0.624 
0.240 
0.432 
0.192 
0.240 
0.408 
0.408 
0.240 
0.240 
0.168 
0.216 
0.144 
0.168 
0.3)7 
0.137 
0.867 
0.122 
0.206 
0.867 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
34 
35 
25 

1918 
2223 

0 
275. 
275 
0 

40) 
275 
46 
46 

678 
50 
0 

46 
46 
0 
0 
so 

887 
172 
50 

222 
0 

2461 
83 

1174 
1929 
978 
1232 
2825 
1257 
1361 
359 
1168 
887 
0 

447 
1818 
1112 
2225 
2640 
2641 
2468 
3835 
1507. 
2468 

116.27 
222.ll 
0.00 
99.02 
19.25 
0.00 

72.60 
63.27 
10.SI 
l.20 

I~~~ 
0.00 
IS.99 
14.17 
0.00 
0.00 
12.90 
62.09 
17.24 
9.92 
IS.S4 
0.00 

)94.12 
21.57 
164.)6 
385.84 
254.39 
12124 
508.44 
100.59 
116.08 
61.11 
198.51 
88.71 
0.00 
31.27 
161.64 
66.70 
155.74 
369.62 
369.75 
888.64 
268.48 
180.86 
888.50 

1 
1 
1 
1 
1 
1 
1 
·1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

EF by speed (wllbout 
O•y, !grams CONMTIJ 

17.6 
l7.6 
17.6 
17.6 
37.6 
17.6 
)7.6 
37.6 
)7.6 
17.6 
37.6 
17.6 
17.6 
17.6 
17.6 
37.6 
17.6 
17.6 
l7.6 
17.6 
17.6 
17.6 
)7.6 
37.6 
17.6 
17.6 
l7.6 
l7.6 
)7.6 
17.6 
)7.6 
17.6 
17.6 
l7.6 
l7.6 
17.6 
17.6 
17.6 
l7.6 
17.6 
37.6 
)7.6 
37.6 

28.69 
27.99 
17.6 

Orc&Oll 1996 K1aw.th Falls UGB CarboJI Moaoxidc AD&inmca1 Vcu SIP Emiuion Inventory 
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Aven.ge Weekday 
(Monday ·Friday) 

To11d CO IGn1] 

4371.6768 
8358.7056 

0 
3721.320448 
721.978976 

0 
2729.933712 
2178.788064 
)95.179008 
120.271872 

5867.016696 
1)0.5472 

0 
601.35936 

Sl2.6l2576 
0 
0 

484.8896 
23)4.752448 

648.34056 
372.992 

584.)85592 
0 

14818.79168 
811.056064 
6180.04128 
14507.7144 

9565.102352 
46ll.824 

19117.43424 
3782.)19)6 
5116.6832 

2297.82812 
7464.13016 
)Jl5.l6064 

0 
1175.67492 
6152.99184 
2507.7696 
5855.75256 
13897.85488 
13902.51984 
))412.9392 

7702.571571 
5062.282596 
)3407.5248 

Seasonal VMT (2) 

116.27 
222.31 
0.00 
99.02 
19.25 
0.00 

72.60 
63.27 
10.51 
l.20 

156.04 
l.47 
0.00 
15.99 
14.17 
0.00 
0.00 
12.90 
62.09 
17.24 
9.92 
15.54 
0.00 

)94.12 
21.57 
164.)6 
)85.84 
254.39 
121.24 
508.44 
100.59 . 
1)6.08 
61.11 
198.5.1 
88.71 
0.00 
) 1.27 
163.64 
66.70 
155.74 
)69.62 
)69.75 
888.64 
268.48 
180.86 
888.50 

Weekday (Monday 
Friday) 

Seasonal Total 
COIGm) 
4371.68 
8358.71 

0.00 
1723.32 
723.98 

0.00 
2729.9) 
2378.79 
)95.18 
120.27 

5867.04 
130.55 
0.00 

601.36 
512.63 

0.00 
0.00 

484.89 
2Jl4.75 
648.)4 
372.99 
584.)9 
0.00 

14818.79 
811.06 

6180.04 
14507.71 
9565.10 
46ll.82 
19117.4) 
l782.l2 
5116.68 
2297.8) 
7464.ll 
lll5.l6 

0.00 
1175.67 
6152.99 
2507.77 
5855.15 
13897.85 
11902.54 
13412.94 
7702.57 
5062.28 

))407.52 



Appeadi1 D, Table D-4: 1991i Klamath Falls EMME/2 roadway type lbs/day calculation table. 

Modd Rua Ou1pul for Klam11lb Falls Model S1udy Area (only iadudes area inside UGB and no centroid connections) 

'! j' 
EF by speed (witboul 

O•y, lgrams CO/VMT)) 
37.6 290 101 f -OS4 - - 0336 

291 !Oil 0.24 0.411 
291 891 0.31 0.532 
291 892 0.32 0.768 
291 1011 0.J6 0.864 
292 892 0.18 . 0.432 
293 1031 0.11 0.264 

~cl93iM;l{/~lifiiti![Q;~ 
294 IOJI 0.11 0.264 
294 295 0.14 O.JJ6 
294 1032 0.29 0.696 
295 296 0.1 0.240 
295 294 0.14 O.JJ6 
296 295 0.1 0.240 
296 297 0.29 0.696 
297 298 0. 14 O.J36 
297 296 0.29 0.696 
298 297 0.14 0.3J6 
298 420 0.24 0.576 
298 310 0.29 0.696 
JOI IOJ2 0.22 0.528 
306 1016 0.18 0.432 
307 420 0.27 0.648 
l 10 298 0.29 0.696 
314 337 il.29 0.317 
Jl7 318 0.22 0.377 
317 1014 0.24 0.576 
317 1013 0.26 0.446 
317 321 0.5 1.200 
318 317 0.22 0.377 
318 950 0.58 0.994 
319 950 O.S 0.857 
319 320 0.51 0.874 
320 325 0.35 0.382 
J20 319 0.51 0.874 
321 317 o.s 1.200 
321 326 O.S7 0.681 
323 834 0.44 0.482 
324 834 0.06 0.066 
324 32S 0.22 0.240 
324 824 0.51 0.5S7 
32S 324 0.22 0.240 
J2S 320 0.3S 0.382 
32S 3J5 0.8 1.067 
326 327 0. 32 0. 382 
326 321 0.57 0.664 

(--·{ . 
. ,· .)', __ ·' .· 

25 
35 
JS 
25 
25 
2S 
2S 
2S 
2S 
2S 
25 
25 
25 
25 
25 
25 
25 
25 
2S 
2S 
2S 
25 
25 
2S 
SS 
JS 
2S 
JS 
2S 
JS 
35 
35. 
JS 
S5 
J5 
2S 
so 
5S 
SS 
5S 
S5 
S5 
S5 
45 
so 
SI 

I·• 

sW 72.67 1 
1173 281.52 7 27.99 
1180 36S.8S 7 27.99 
131 41.86 7 37.6 
JSI 126.26 7 37.6 
262 47.25 7 37.6 

37.6. 
37.6 

827 90.94 7 
~§~~'1\1.!lllliW:\:~~-~!/,!ll.Jt'!i:\!l!i 

51J S6.48 7 37.6 
53S 74.97 1 37.6 
230 61).56 7 37.6 
106 10.sr 1 J7.6 
SJS 74.92 7 J7.6 
IQS 10.S4 7 J7.6 
106 J0.6S 7 J7.6 
106 14.79 7 J7.6 
lOS 30.S6 7 J7.6 
lOS 14.75 7 37.6 
469 112.63 7 37;6 
SOI 14S.IS 7 37.6 
230 S0.52 7 37.6 
277 49.79 7 J7.6 
16S8 447.77 7 J7.6 
499 144.8S 7 37.6 
1213 JSl.63 7 22.J6 
882 194. 10 7 27.99 
277 66.37 7 J7.6 
874 227.J2 7 27.99 
4J7 218.67 7 J7.6 
882 19J.99. 7 27.99 
882 511.72 7 27.99 
498 248.80 7 27.99 
241 122.66 7 27.99 
686 2J9.97 7 22.J6 
242 12J.48 7 27.99 
437 218.59 7 37.6 
40J8 2JOl.57 7 22.2J 
16JS 719.51 7 22.J6 
1613 96.77 7 22.J6 
913 200.81 7 22.36 
801 408.29 7 22.J6 
910 200.11 7 22.36 
688 240.79 7 22.J6 
JSO 280.IJ 7 2J.l I 
4038 1292.11 7 22.23 
J678 2096. 72 7 22.25 

Oregon 1996 Klamath falls UGB Carbon Monoxide Atlainmcot Year SIP Emission lnvemory 

Appendix D, T~-,S~ ' 
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Average Weekday 
(Monday - Friday) 

Tolal CO IGm) 

27J2.51608 
7879.811976 
l0240.04JS4 
IS73.869824 
4747.264704 
1776.56616 

3419.471088 
8S I l.206688 
2123.620928 
2818. 750928 
2S02.664272 

397.338 
2817.08224 
J96.2SIJ6 
I IS2.2802 
556.27J2 

1149.128944 
SS4.751904 

42J4.981248 
S457.517424 
1899.474S44 
1872.IS7392 
!68J6.27984 
S446.J8444 
7862.lJS 

5432. 860679 
249S.S691S2 
6J62.62JS4J 

8222.1612 
S429.8495 IS 
14J22.99634 

6963.912 
J4ll.2S6199 
5J6S.787JJ6 
J456. I SJ I J9 

8219-°968 
5 I I 6J.87442 
16088.2436 

216J.705648 
4490.12278 

9129.334438 
4474.405936 
5J84.0SJ22 
647J.8S052 

28723.S7862 
466Sl.9421J 

Seasonal VMT (2) 

72.67 
281.52 
36S.8S 
41.86 
126.26 
47.2S 
90.94 

226.36 
S6.48 
74.97 
66.56 
10.57 
74.92 
10.54 
J0.65 
14.79 
30.56 
14.75 

112.63 
145.15 
50.52 
49.79 
447.77 
144.85 
J5 l.6J 
194.10 
66.37 

227.32 
218.67 
19J.99 
511.72 
248.80 
122.66 
239.97 
123.48 
218.59 

2JOl.57 
719.51 
96.77 

200.81 
408.29 
200.11 
240.79 
280.IJ 
1292.11 
2096.72 

Weekday (Monday 
Friday) 

Seasonal Total 
CO!Gm) 
27J2.52 
7879.81 
10240.04 
! 57J.87 
4747.26 
1776.57 
J4 I 9.47 
8511.21 
2123.62 
2818.75 
2502.66 
J97.34 

2817.08 
396.25 
1152.28 
556.27 
1149.IJ 
554.75 

42J4.98 
5457.52 
1899.47 
1872.16 
168J6.28 
5446.J8 
7862.J4 
54J2.86 
2495.57 
6362.62 
8222.16 
5429.85 
1432J.00 
6963.91 
3433.26 
5365.79 
3456. 15 
8219.10 

SI 16J.87 
16088.24 
2163.71 
4490.12 
9129.33 
4474.41 
5J84.0S 
6473.8S 
2872J.58 
466S l.94 

ce~ 
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Appc11di.1 D1'fable1>--I! J996 Klau1atb Falb EAll\lfJl ro11dw11y lype lbs/day calcul11tion 1.11.blc.. 

Model Rua Ou1p111 flir Kl11n1•lb Falb Model Suuly Arca (only Includes area Inside UGB and no ceotroid coooeclioas) 

';-~r:·i. · d:.:·:tt, L'f~;':;-~;~·1 ,- . 1·~·:1·r.:1:.-,:rT{. :. , _ ~·t·ir-~i.~(~~ ·' ~· }; :-~·t~t(i~-~l EF by speed (wUhoul 
01y, (&rams CO/VMTI) 

22.36 J27--J73 0.22 0.240 
327 J26 0.32 O.J7J 
J28 37J 0.46 0.502 
JlS 32S 0.8 1.067 
JJ7 114 0.29 O.Jl7 
lS8 254 0.09 0.216 
JS8 250 0.1 0.247 
J7J 327 0.22 0.240 
J7l J28 0.46 O.S02 
400 202 0.06 0.090 
400 20J 0.49 0.7J8 
406 22S 0.18 0.4]2 
406 233 0.18 0.4J2 
410 216 0.06 0.144 
410 600 0.09 0.216 
420 298 0.24 O.S76 
420 307 0.27 0.648 
S2J S24 o.os 0.086 
S24 S23 o.os 0.088 
S24 212 0.11 0.218 
SlS 216 O.ll 0.744 
S7l 201 0.17 0.2SS 
600 410 0.09 0.216 
600 241 0.16 O.J84 
601 217 0.o7 0.169 
708 289 O.G7 0.122 

L.7l~Ji.UL.:._,_.;:j!,~:J 
824 324 O.SI 0.SS7 
8l4 324 0.06 0.066 
8]4 J23 0.44 0.482 
891 289 0.12 0.206 
891 291 O.JI O.S32 
892 292 0.18 0.412 
892 291 0.32 0.768 
9SO 319 O.S. 0.8S7 
9SO 318 O.S8 0.994 
1011 290 0.14 0.316 
1011 291 0.36 0.864 
1013 291 0.24 0.411 
1013 317 0.26 0.446 
1014 1015 0.09 0.216 
1014 317 0.24 O.S76 
lOIS 1014 0.09 0.216 
lOIS 1016 0.18 0.432 
1016 306 0.18 0.4l2 
1016 1015 0.18 0.432 

SS 
SI 
SS 
4S 
SS 
2S 
24 
SS 
SS 
40 
40 
2S 
2S 
2S 
2S 
2S 
2S 
JS 
J4 
JO 
2S 
40 
2S 
2S 
2S 
l4 
2S 
SS 
SS 
SS 
JS 
JS 
2S 
2S 
JS 
JS 
2S 
2S 
JS 
JS 
25 
2S 
2S 

. 2S 
2S 
2S 

1S6 166.28 1 
J678 1177.10 1 22.2S 
1Sl 34S.J6 1 22.36 
J49 279.44 7 23.11 
1214 JSl.94 1 22.36 
447 40.20 1 37.6 

444S 444.48 1 38.98 
7SI 16S.17 .7 22.36 
1S6 J47.68 1 22.36 
1217 73.01 1 2S.IJ 
2S8S 1266.8J 1 2S.13 
I S07 211".18 1 37.6 
46 8.2J 1 37.6 
JOS 18.JO 1 J7.6 
JOS 27.47 1 37.6 
470 112.81 1 37.6 
16SI 44S.69 1 37.6 
2S29 126.4J 1 27.99 
4071 20J.S6 1 28.69 
66J9 7JO.JO 1 31.99 

0 0.00 1 37.6 
8J 14.0J 1 2S.13 
JOS 27.44 1 J7.6 
1284 20S.J8 1 37.6 
297J 208.09 1 J7.6 
J826 267.80 1 28.69 

W"litf628 '••«·. ,. '"''~.2~; 12w.wmtli1\l;Q,,\i<:ifil:>:'.1 J7.6 
781 J98.46 1 22.J6 
16JS 98.12 1 22.J6 
161J 709.62 1 22.J6 
ISl6 181.97 1 27.99 
1178 J6S.04 1 27.99 
262 47.16 1 J7.6 
Ill 41.81 1 J7.6 
498 248.86 1 27.99 
882 SI 1.43 1 27.99 
Sl9 72.S9 1 J7.6 
JSI 126.JS 1 J7.6 
I 17S 282.11 1 27.99 
87S 227.47 1 27.99 
277 24.89 1 J7.6 
277 66.J9 1 J7.6 
277 24.90 1 J7.6 
277 49.78 1 J7.6 
277 49.78 1 J7.6 
277 49.79 1 J7.6 

Oregon 1996 Klamllh Falb UOB Carbon Moaoddc Au.aiamcol Yeu SIP Emissiom lnvcniory 
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Av•r•e• Weekday 
(Monday - Friday) 

Toi.ICO(Gmj 

J718.0S92S9 
26190.S64 

7722.294767 
64S7.9J2JS2 
7869.402996 
1Sl l.S8204 
17J2S.79142 
J69J.27141 
7774.12J906 
I 8J4.8S6898 
Jl8JS.J474J 
10196.46S76 
J09.270528 
687.9Sl408 
IOJJ.OIJJ76 
4241.S86816 
167S8.00792 
JSJ8.70S72S 
S840.050Jl 

2JJ62.1882J 
0 

JS2.SJ79641 
lOJ I. 927112 
7722.2S792 
7824.0148 

768J.2JJ642 
8S04.60112 

8909.SS28SS 
219J.8Sl4 

IS867.17475 
S09J.284J2 
102 I 7.570J6 
177J.28l68 
I 572.2JJ472 
6965.49J4J5 
14Jl5.0S781 
2729.J89264 
4750.7976 

7896.JJ7272 
6J66.8S I 7 I 2 
9J5.8J84J2 

2496.2098S6 
936.078696 
1871.676864 
1871.676864 
1872.157392 

Seasou11I VMT (l) 

166.28 
1171.10 
J45.J6 
279.44 
J5 l.94 
40.20 

444.48 
16S.17 
J47.68 
73.01 

1266.8J 
271.18 

8.23 
18.JO 
27.47 
112.81 
44S.69 
126.43 
20J.S6 
730.JO 
0.00 
14.03 
27.44 
205.38 
208.09 
267.80 
226.19 
398.46 
98.12 
709.62 
181.97 
365.04 
47.16 
41.81 

248.86 
511.4) 
72.59 
126.35 
282.11 
227.47 
24.89 
66.39 
24.90 
49.78 
49.78 
49.79 

/;~, 

W•ekday (Monday 
Friday) 

Seasonal Total 
CO(Gml 
3718.06 

26190.S6 
7722.29 
64S7.93 
7869.40 
ISi l.S8 

17325.79 
369J.27 
7774.12 
1834.86 

3183S.3S 
10196.47 
309.27 
687.9S 
1033.01 
4241.59 
16758.01 
JS38.71 
S840.0S 

23J62.19 
0.00 

352.S4 
1031.93 
7722.26 
7824.01 
768l.2J 
U04.60 
8909.SS 
219J.8S 
IS867.17 
S09J.28 
10217.S7 
177J.28 
IS72.2J 
696S.49 
14315.06 
2729.39 
47S0.80 
7896.J4 
6J66.8S 
93S.84 

2496.21 
9J6.08 
1871.68 
1871.68 
1872.16 



Appendix D, Table D .... : 1996 Klamath Falls EMME/l roadway type lbs/day calculation table. 

Model Rua Ou1pul for Klamath Falls Model Study Area (only includes area Inside UGB and no centroid connections) 

. i 1-· j) ;1:'" < ·:) 

1031 
1031 
1032 
1032 
202 
205 
205 
206 
206 
207 
207 
208 
244 
247 
248 
248 
248 
249 
250 
254 
255 
256 
258 
259 
262 
264 
265 
265 
266 
266 
267 
267 
284 
285 
302 
351 
352 
352 
356 
357 
359 
412 
412 
574 
574 
575 

293 
294 
301 
294 
205 
202 
206 
205 
207 
208 
206 
207 
357 
248 
249 
856 
247 
248 
251 
255 
256 
856 
257 
258 
356 
575 
574 
266 
267 
265 
603 
266 
412 
1024 
1030 
752 
412 
752 
262 
244 
358 
352 
284 
575 
265 
574 

e:>(~ 
·, ,.,_ ,': 

0.11 
0.11 
0.22 
0.29 
O.G7 
0.o7 
0.2 
0.2 

0.36 
0.26 
0.36 
0.26 
0.2 
0.16 
0.08 
0.11 
0.16 
0.08 
0.07 
0.07 
0.09 
0.14 
0.07 
0.09 
0.11 . 
0.49 
0.27 
0.56 
0.16 
0.56 
0.07 
0.16 
0.36 
0.24 
0.17 
0.23 
0.15 
0.35 
0.11 
0.2 

0.07 
0.15 
0.36 
0.24 
0.27 
0.24 

0.264 
0.264 
0.528 
0.696 
0.168 
0.168 
Q.480 
0.480 
0.864 
0.624 
0.864 
0.624 
0.480 
0.384 
0.192 
0.330 
0.385 
0.192 
0.168 
0.168 
0.216 
0.420 
0.210 
0.270 
0.330 
0.653 
0.360 
1.120 
0.320 
1.120 
0.140 
0.320 
0.864 
0.411 
0.291 
0.552 
0.360 
0.840 
0.330 
0.480 
0.211 
0.360 
0.864 
0.320 
0.360 
0.320 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
20 
25 
25 
25 
25 
25 
20 
20 
20 
20 
45 
45 
30 
30 
30 
30 
30 
25 
35 
JS 
25 
25 
25 
20 
25 
20 
25 
25 
45 
45 
45 

827 
514 
230 
230 
1130 
966 
271 
127 
165 
879 
20 

683 
1222 
359 
286 
73 

1782 
1709 
3031 
407 
566 
566 
952 
0 
0 
0 
0 

127 
122 
126 
122 
122 
536 
375 
0 
0 

558 
0 

1207 
1799 
3073 
558 
537 
0 
0 
0 

90.96 
56.SO 
50.49 
66.59 
79.08 
67.59 
54.28 
25.47 
59.25 

228.66 
. 7.27 
177.68 
244.38 
57.45 
22.85 
8.08 

285.06 
136.74 
212.IS 
28.46 
50.97 
79.29 
66.64 
0.00 
0.00 
0.00 
0.00 

70.89 
19.54 
70.56 
8.SS 
19.44 
193.06 
89.97 
0.00 
0.00 
83.72 
0.00 

132.79 
359.70 
215.12 
83.66 
193.30 
0.00 
0.00 
0.00 

7 
7 
7 
7 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

EF by speed (without 
O•y. laram• CONMTI) 

37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
37.6 
45.82 
37.6 
37.6 
37.6 
37.6 
37.6 

45.82 
45.82 
45.82 
45.82 
23.11 
23.11 
31.99 
31.99 
3.1.99 
31.99 
31.99 
37.6 

27.99 
27.99 
37.6 
37.6 
37.6 

45.82 
37.6 

45.82 
37.6 
37.6 

23.11 
23.11 
23.11 

Oicgoo 1996 Kbumuh Falls UGB Carbon Monoxide Anairuncn1 Year SIP Emission lovcnlory 

Appcodis: D, Table D-4, P1ge '" .. f 11 

~. 
~· . -..;:,~i,:9 

Average Weekday 
tMonday • Friday) 

Total CO iGm) 

3420.012904 
2124.481216 
1898.572896 
2503.852808 
2973.52832 
2541.38024 

2040.74 
957.83744 
2227.6872 

8597.737824 
273.535488 

6680.908624 
9188.688 

2160.231296 
859.181056 

370.1976498 
10718.16576 
5141.54432 
7976.88136 
1070.07908 
1916.484408 
3632.938588 
3053.261978 

0 
0 
0 
0 

2267.909297 
625.0487712 
2257.232314 
273.4588374 
621.9828496 
7259.234976 
2518.354346 

0 
0 

3147.95472 
0 

6084.378234 
13524.72 

9857.013754 
3145.63668 

7268.128128 
0 
0 
0 

Seasonal VMT (2) 

90.96 
56.SO 
50.49 
66.59 
79.08 
67.59 
54.28 
25.47 
59.25 
228.66 

7.27 
177.68 
244.38 
57.45 
22.85 
8.08 

285.06 
136.74 
212.15 
28.46 
50.97 
79.29 
66.64 
0.00 
0.00 
0.00 
0.00 

70.89 
19.54 
70.56 
8.SS 

19.44 
193.06 
89.97 
0.00 
0.00 
83.72 
0.00 

132.79 
359.70 
215.12 
83.66 
193.30 
0.00 
0.00 
0.00 

Weekday (Monday 
Frlday) 

Seasonal Total 
COIGm) 
3420.01 
2124.48 
1898.57 
2503.85 
2973.Sl 
2541.38 
2040.74 
957.84 

2227.69 
8597.74 
273.54 

6680.91 
9188.69 
2160.23 
859.18 
370.20 

10718.17 
5141.54 
7976.88 
1070.08 
1916.48 
3632.94 
3053.26 

0.00 
0.00 
0.00 
0.00 

2267.91 
625.0S 
2257.23 
273.46 
621.98 
7259.23 
2518.lS 

0.00 
0.00 

3147.95 
0.00 

6084.38 
13524.72 
9857.01 
3145.64 
7268.ll 

0.00 
0.00 
0.00 

ct~ 
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Appcudil D, T11blc D--1: 1996Kl.11.w1db1''•lb J::l\r1MIU2 ru•dway type lbs/day calculation lablt. 

Aoludcl Ruu Output (ur Klamalb Falls Model S1udy Arc• (only includes area Inside UGB and ao centroid coaoeclloas) 

S7S 
60J 
714 
714 
752 
7S2 

-8S6 
8S6 
102J 
102J 
l024 
1024 
I030 
I030 
370 
SOJ 
504 
506 
507 
511 
SIS 
Sl7 
SJO 
SJI 
SJI 
SJJ 
SJ4 
SJS 
S4J 
S4S 
SS6 
S61 
700 
700 
701 
701 
719 
ns 
710 
7JO 
7JI 
7JI 
712 
7J2 
7J3 
7ll 

·f "!":: 1-··r{i·,. :i~ 1'-·i-i~11fitt~!·;:;·~:'1~f.·1·~1:·r;/: !'· : -~'~_•fr~I(_~ :·'.,,:\-•:f'ff1ti_i.:.': 
' ' • • t . ' ' • . '.!\'· p • ~ - ,7 ' .. · • • ' ! ''. ·, rf--;>::I ' ; ' t. ' I , .. : ; '1 ' "t' i ,; -~ '.·.I - : 1 
264 
267 
1024 
IU2J 
JSI 
JS2 
248 
2S6 
714 
1010 
28S 
714 
302 
1023 
371 
S04 
sos 
S32 
S31 
534 
543 
S45 
5JI 
S30 
SS1 
S08 
512 
560 
516 
820 
S27 
5J6 
732 
730 
732 
7ll 
725 
717 
701 
7JI 
7JO 
734 
700 
7J3 
732 
734 

0.49 
0,07 
U.26 
U.l7 
0.2J 
O.J5 
0.11 
0.14 
0.J7 
0.S5 
0.24 
0.26 
0.17 
O.SS 
0.05 
0.17 
0.19 
0.25 
OOJ 
0.1 

0.19 
0.18 
0.07 
007 
0.14 
0.2J 
021 
0.14 
o.os 
0.07 
0.07 
0.16 
0.04 
U.12 
0.06 
0.08 
0.1 
0.1 
0.07 
0.08 
0.08 
0.17 
0.04 
0.06 
0.06 
0.06 

0.6S3 
0.140 
0446 
0.6JS 
0.552 
0.840 
0.330 
0.420 
0.635 
0.943 
0.411 
0.446 
0.291 
0.943 
0.100 
0.186 
0.207 
0.429 
0.060 
0.240 
0.J26 
O.J09 
0.120 
0.120 
0.240 
0.460 
O.J60 
0.240 
0086 
0.140 
0.140 
0.320 
0.080 
0.240 
0.120 
0.160 
0.171 
O.IJ4 
0.140 
0.160 
0.160 
O.J40 
0.080 
0.120 
0.120 
0.120 

4S 
30 
JS 
JS 
25 
2S 
20 
20 
JS 
JS 
JS 
JS 
J5 
JS 
JO 
S5 
S5 
J5 
JO 
2S 
J5 
JS 
J5 
JS 
J5 
JO 
JS 
JS 
JS 
JO 
JO 
JO 
JO 
JO 
JO 
JO 
JS 
4S 
JO 
JO 
30 
30 
JO 
30 
30 
30 

0 
122 
Sl6 
1886 

0 
0 
72 
0 

1886 
1619 
37S 
516 
0 

1620 
0 

2326 
2326 
198 

1662 
98S 
3247 
48S 
6SO 
1662 
6SO 

2374 
16SO 
1068 
549 
3724 
1372 
1991 

0 
51 
0 

244 
1063 
3308 
J4 
SI 
34 
27 

98S 
0 

98S 
244 

0.00 
8.SI 

134.08 
697.80 

0.00 
0.00 
7.9S 
0.00 

697.82 
890.71 
90.08 
134.18 
0.00 

891.10 
0.00 

39S.47 
442.00 
49.60 
49.86 
98.49 

616.99 
87.27 
4S.49 
116.34 
90.98 
S46.12 
346.SS 
149.46 
27.4S 

260.65 
96.07 

318.61 
0.00 
6.IO 
0.00 
19.50 

106.27 
330.83 

2.38 
4.06 
2.72 
4.S3 
39.40 
0.00 
59.11 
14.62 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

30 
30 
30 
30 
30 
30 
30 
30 
JO 
JO 
JO 
JO 
JO 
30 
30 
JO 
JO 
JO 
JO 
JO 
JO 
JO 
JO 
JO 
JO 
JO 
30 
30 
JO 
JO 
JO 
JO 

EF by speed (wilboul 
01y, (&rams CO/VMTI) 

2J.ll 
31.99 
27.99 
27.99 
37.6 
37.6 

4S.82 
4S.82 
27.99 
27.99 
27.99 
27.99 
27.99 
27.99 
31.99 
22.36 
22.J6 
27.99 
31.99 
37.6 
27.99 
27.99 
27.99 
27.99 
27.99 
Ji.99 
27.99 
27.99 
27.99 
Jl.99 
31.99 
31.99 
31.99 
31.99 
Jl.99 
Jl.99 
27.99 
2J.l I 
Jl.99 
Jl.99 
31.99 
31.99 
31.99 
Jl.99 
Jl.99 
31.99 
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Average Waekday 
(Monday· Friday) 

Tol•I CO (Gui( 

0 
272.1174967 
J7S2.88968J 
195Jl.l6042 

0 
0 

J64.49718J6 
0 

195Jl.9818 
249J0.93092 
2521.343678 
J7SS.735147 

0 
24942.01496 

0 
8842.807584 
9883.IJ7888 
1388.24802 

1595.088579 
l70J.21648 
17269.4129S 
2442.6SOJ5l 
127J.l02047 
l2S6.493751 
2546.604094 
17470.49077 
9699.945696 
4183.4S8174 
768.191148 

8138.190301 
J073.J27285 
10192.26992 

0 
19S.04S5892 

0 
62J.7640528 
2974.60926 
764S.38886 
76.1048498 
130.030J928 
86.9769712 
145.0S03376 
1260.548036 

0 
1890.82205J 
467.82lOJ96 

Seasonal VMT (2) 

0.00 
8.51 

134.08 
697.80 

0.00 
0.00 
7.95 
0.00 

697.82 
890.71 
90.08 
IJ4.18 
0.00 

891. IO 
0.00 

J9S.47 
442.00 
49.60 
49.86 
98.49 

616.99 
87.27 
45.49 
116.14 
90.98 
S46.12 
J46.55 
149.46 
27.4S 

260.6S 
96.07 

318.61 
0.00 
6.10 
0.00 
19.SO 

106.27 
J30.83 
2.J8 
4.06 
2.72 
4.SJ 
39.40 
0.00 
59.11 
14.62 

Weekday (Monday 
Frtday) 

Scasooal Total 
CO(Gml 

0.00 
272.12 
l7S2.89 
19S31.l6 

0.00 
0.00 

J64.SO 
0.00 

19SJl.98 
249J0.9J 
2S2 l.34 
37SS.74 

0.00 
24942.01 

0.00 
8842.81 
9881.14 
1388.2S 
IS95.09 
3703.22 
17269.41 
2442.65 
1273.30 
3256.49 
2546.60 
17470.49 
9699.9S 
418J.46 
768.19 
8338.19 
3073.33 
10192.27 

0.00 
195.05 
0.00 

623.76 
2974.61 
764S.39 
76.IO 
130.03 
86.98 
14S.OS 

1260.55 
0.00 

1890.82 
467.82 
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Model Run Outpul for Klaroalb Falls Modtl Study Area (only includes area inside UGB and no centroid connections) 

,L I ' ' I ~ ' : ' ' f ' ', ! . 1 

734 
734 
820 

733 
731 
544 

0.06 
0.17 
0.03 

162.86 

0.120 
0.340 
0.052 

281.398 

Off System Estimated Speed & Volume"'" 

30 
30 
35 
0 
35 

25 

985 
9 

3724 

1,801,851 

59.11 
1.54 

111.71 

423,845.11 

42,385 

30 
30 
30 

30 

EF by speed (without 
Oxy, (grams CO/VMT]) 

31.99 
31.99 
27.99 

27.99 

37.6 
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Average Weekday 
(Monday - Friday) 

Total CO (Gm] Seasonal VMT (2) 

1890.822053 59.11 
49.4069555 1.54 
3126.681729 111.71 

11,221,321.42 397204.00 

1,593,657.63 42384.51 

12,814,979.05 439,588.51 

Weekday (Monday 
Friday) 

Seasonal Total 
CO(Gm] 
1890.82 
49.41 

3126.68 

10530527.70 

1593657.63 

12,124,185.33 

~ "' . -~~d; 
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Appcadb D, T•blc 0--1: 19~6 Khuualb Falb KMl\1Ell .-o•dway type lbs/day calc11lalioo 1ablc. 

Modd Kuo Outpul Cur Kl.11.utalb ""alls Model Sludy A.-ca (oal)' lududcs a.-ca lasidc UGB and no centroid councctioas) 

: - · ... ,·.;, ',,·.,.,;:_ ~ .. ,··· . .-.--.-,.·. ·, 
!i,'.·I "I' :~:.cf\ .' -J~·':}f.1!(•(');·.- c::'-~~·-!~.L.(_~~),; 

r~ ""'' ~ - I l"'fr MW!Hll J <c- ,, .. _ •• ~' I J:o•'M\\'P,'•il'F I A•"'4·~······q ~ -·· ··· · ·· · · ., · )""· -rt:- rrn ·'!'' I.Lbs COf6aYJ<·; '\ ;" :1:,ay Vtrff ':· -",. i .~;;;::t~;;!:;~,; ·· 

,,~ ........ ;_.,,,,.,.-,,.,;_,. 

EF by speed (without 
01y, (grams CONMT() 

~~lill~~~t!:~lf f~l,1 
,.-. 

,, ... , ' ' ' -_ ,_ TotOI . 4~'AU3 12,814,979-~5 -<28.257,QJ - '436.?24.40 _ 12,124,185.33- -

Averil.go Weekday 
(Monday - Friday) 

Total CO (Gm( 

I. Vctudc. Mdc.t Trovctcd on on QMl.llll ovcrogc week day (Monday- frlday). AprlV October arc chosen by ODOT to represent the GAnual day m- the most ncutro.1 monthf. 
2. SCG$0nal Ad.JU$tment factor l$ from Table 2..6.1 - CO Season VMT Ad.)u$tmcnt Determination. 
SAf it applied to Colu 2 ond Clu.s 6 roads only. The a.cth1ity on the other roads (cliUs 7, B. 9, and 30) Is a.ssumed to be uniformed throu!Jhout a year. 
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Seasoa».l VMT (2) 

.~ .. , . 
-~' 

Weekday (Monday 
Friday) 

Seasonal Total 
CO(Gm( 
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Appear.Iii D, 'fable D-Sa. Kta111atb 1''11.11¥ UGO CO 1996 Auuual: On-RoauJ lrloblle Sources CO Eo1is¥ions by Vehicle Class (wilhouc 01ygenated fuel) tons/year 

(I) (2) (l) (4) (5) (6) 

"'"' Arcraaic w"k da Avis. Wkdy Avai. Wkdy Adjmted CD Emissiuns 
VMf by rolld 1yp l'O 10 Ara. day adj Emissions LOGV LOGTI LDGTI HOGV LODV LOOT HDDV MC 

R ... [Miles/day) Emi.uious by fac1or AU Vdi Aiu1ual co sec sec sec sec sec sec sec sec 
T>P< Road [lbol .. y) Emiuious 21-01-001 22-01-020 22-01-040 22-01-070 22-30-001 22-30-060 22-3().070 22-01-080 

Type All Yeh 000 000 000 000 000 000 000 000. 

l1b"'Jarl (1onslrr) (touslrr) (tons/yr] f1onstrrJ (1anstl!I (1ons/rrJ (1on!!l!J !t~r) 11on"1rrJ 
K Falla UOB VMT Mix (1) O.S&I 0.202 0.091 0.038 0.003 0.001 0.07S 0.007 

VM1- Mia ooim.alizcd(7) 0.S8216 0.20240 -0.09118 0.03808 0.00301 0.00100 0.07SIS 0.00701 

KJawaLb F .. I• UGO 
koiad Type 

RW'&I Priai;ipal Ancrial 272,318 14,840 0.9S 14,098 2,S73 1,498 m 23' 91 I l 193 II 
Rllfal Miuor Ancrial 97.•36 6,312 0.9S S.996 1.094 631 222 100 42 l I 12 I 

Jtullll Majur L"WIQ;lw 42,407 2,803 U.87 2,439 44l 2S9 .. " 17 I 0 33 l 
Rw'al Lcu;ai 6,984 , .. 0.87 443 II 47 16 1 l 0 0 6 ........ 4,499 279 0.87 20 •• 26 9 • 2 0 0 l 0 

Olf m:lWodt VMT Eal. 42.384.SI 3,Sl4 0.87 3,0S7 "' l2S Ill SI 21 2 I 42 • 
Total KLuaa&h Falb UG 466,230 28,2S7 26.~76 4,795 2,792 971 437 113 I< s 360 l< 

Now: LOGV LOGTI LOGTI HOGV LDDV LOOT HDOV MC 
I) f(Otll ODOT f.M).iE.12 ~lput Milu/~1: Appendix 0, Table 4. 
2) Avcraaic Weck Da)' A.II VdW:hi Emissiooa (lln/day) • VMT ({miles/day), ODOT EMME/2 model output) ' EPA Mobile Sb cmisaioru fBc1ors (gnunslmile) •0.002205[gm/lb]. 
3) Avcraje WKk O..y IO Avcrqe 011y Adjl&SllUClll faclor, Ref. 313. 
4) Av«111c 0.y Emisaious (Iba/Uy] • Avuqe Wi;.clt Day Emi11ions •Average Day Adjustment Fac1or. 
S) Aw1wd CO cmi.uioP1, all vebidca (10&15'yr) • 

Avc.rqe Uy a~ualcd cmiuioo.t:, all vehk;lca (IWUy) • 365 days pu yelU' / 2000 (lbs/1on). 
6) CO c1nis1iow by vebicle clus • nonoalizcd weighlcd Rea VMT mix(%) ' llll1U&I CO cmiuions. 
7) VMT mix by vehicle i;lass (a •ciah1cd pc:rccn11ae eaublishcd using the EPA Mobile Sb) (Refl7 I). 

Vehicle Clu1 VM'fMi11. VMT Mix ammalizcd 
LllGV O.Sll 0.512164329 
LDGTI 0 202 0.20240481 
LOGTI 0.091 0.091182365 
llDOV 0.018 0.038076152 
LDDV 0.003 0.003006012 
LOOT 0.001 0.001002004 
HDOV 0.075 0.07SIS0301 

MC 0.007 0.007014021 
To1al 0.998 

Q,egon 1996 Klamath Falls UGB C11Cbon Monoxide A1talnmcnl Year SIP Emission lnventOI)' 
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Appcudi1D,1'ablc D-Sb. Khuuath Fulls UGll CO 1996 Seasonal: On-Road Mobile Sources CO Emissions by Vehicle Class (without 01ygenated fuel) lb!ilday 

(I) (l) (l) (4) ...... Seasonal Wkdy cuoua.I Wkdy CO Emissions 
Vclliclc Miles co LOGV LDGTI LDGn HDGV LOOV LOOT llOOV MC 

R...t Traveled by Emissians by co ScilSOlt sec sec sec sec sec sec sec sec 
Type k...t RouJ Emiuions 21-01--001 22-01-020 22-01..040 22..0l-070 22-10-001 22-30-060 22-30--070 22.()J..()&0 

Type Type All Vda 000 000 000 000 000 000 

(Milcsldayj (Gwldatl (lb"dll (lbs/W.y( (lbs/day( (lb,.,dayJ (lbsldayJ flbs/dayj (lbs/day) 
Kbuu..ali fidls UGO 

VMTMlx (S) 0.511 0.202 0.091 0.038 0.003 0.001 
0.511216 0.20240 0.09118 0.03808 0.00301 0.00100 

Klaauuh falls UGO 
Road Ty~ 

Rural Pii111:ipMI Anc1 ial 252,7011 6,245,5211 13,171 8,017 2,787 1,256 524 41 14 
Jlwal Minor An«iil 90,60S 2,656,453 5,857 l.410 1.186 514 22l 18 6 

Ruril Major CoJh:..:lur 42,407 1,271,222 2,803 1,632 567 256 107 8 l 
ltw'il l.ui:lil 6,98-t 230,815 509 296 101 46 19 2 I 

lliuut-i:i ol,499 116,-190 279 162 ,. 25 II I 0 
00' Del work VMT ~. 31J,72U 1,51Jl,651 1,514 2,046 711 120 134 II 4 

-- ---
Tola! Kl;unalb Falls UG 416,!124 12,124,185 ---i6'.7l4 iS.S6l S.411 2,438 1,018 80 27 

Notes: LOGY LDGTI LDGn HOGY LOOY LOOT 
I) Fioan ODOT EMME/2 oulpu1 Milcil'da)': AppclUlix D, Table D-4 • 
2) All Yd1iclc Einiui011s (Gu/day) rnulliag fiom EPA Mobile S:b emission £actors and ODOT EMMEl2 model ou1pu1. 
1) Uudjusi.:d Eaoissions, All vcbidc classes llbaldayl -

SClLSOoal weekday cmiuians by road 1ypc (am/day)• 0.002205 [gm/lb) 
A.iu1u&I VMT WGl'c adjusted with tho SAF lo n:p1csenl seasonal VMT. 

4) CO cmissiOl).S by vehicle class - ooonlllizcd weighted fleet VMT mix ("/•) • CO emissions 
5) VMT mix by vehicle class (a wcighlcd pcicentaa:e established using the EPA Mobile S:b) (Ref 371 ). 

Vehicle CJ.;w VMTMb: Normllliicd VMT Mia 
LOGY 0.581 0.58216431 
LDGTI 0.202 0.20240481 
LDGT2 0.091 0.09118236 

HOGY 0.038 0.03801615 

LOOY O.OOl 0.00300601 

LODT 0.001 0.001002 

llDOY 0.075 0.07SIS01 

MC 0.007 0.00701403 

T<>lal: 0.998 I 

000 000 

(lb,,day( (lbsldatl 

0.075 0.007 
0.07513 0.00701 

1,035 97 
440 41 
211 20 
18 4 
21 2 

264 2S 

2,009 188 

HDOY MC 
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IN-PROGRESS DRAFT REPORT 

1: INTRODUCTION AND BACKGROUND 

There are numerous small, urbanized areas within the State of Oregon. Although they may be 
outside the jurisdiction of a metropolitan planning organizations (MPO) area, they nevertheless 
could benefit from a small scale regional transportation model. Resources prohibit developing a 
model tailored for each small urban area. However, since many of the rural communities are 
similar in travel behavior patterns, it was decided to develop a single generic rural area model. 

A set of statewide travel demand model development guidelines1 for Oregon were developed in 
1994/1995. These guidelines were intended as a resource document for the state to assist counties 
and individual municipalities in developing their own travel demand models. Several of the 
techniques and methodologies described for smaller urban areas (i.e., non-l\1PO areas. with 
population less than 50,000) were used in this study. 

The project for which model development is being described in this report was a joint effort 
between the Oregon Department of Transportation, Planning Section, Transportation 
Development Branch (hereafter referred to as ODOT) and Parsons Brinckerhoff (PB). The major 
activities undertaken included: investigation and preparation of survey data, definition of trip 
purposes, development of household sub models, design of trip production and attraction models, 
estimation of trip distribution, validation of models in the Klamath Falls area, test application in 
the Roseburg area, and model documentation and assistance. 

This Methodology Report describes the underlying theory and basis for the structure and 
formulation of each model component comprising the Small Urban Area generic rural model. A 
companion document, the Application Guide, contains detailed information on the computer 
programs, macros, and batch files required to run the model set. These documents should be used 
together to gain a full understanding of the Small Urban Area model set. 

The overall structure of the Small Urban Area transportation model is shown in Figure 1. Basic 
socio-economic and demographic data feed into the trip production and attraction models. Initial 
plans called for diurnal factoring of the productions and attractions into peak and off-peak 
periods. However,· some analysis and experimentation with the base data and trip distribution 
model revealed that the two time periods were unnecessary. Thus, only a single time period 
distribution modet is used for each trip purpose; as is a single mode choice set of factors. Trips 
are however split into separate time periods using diurnal factors for the purpose of assigning 
them to the highway network by time-of-day. 

A major highlight of the transportation model is the use of a destination choice model for trip 
distribution. In a more traditional gravity model, the trip distribution is related to auto or transit 
travel times (through an impedance function). However, in using a logit-based destination choice 

1 State of Oregon Department of Transportation, Travel Demand Model Development and Application Guidelines, 
September 1994, Revised June 1995. 
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model, other variables (such as density measures, activity center location dummy variables, 
socioeconomic variables, etc.) may also be considered in the utility expressions. For the model 
components that required specific network measures (i.e., travel times), Klamath Falls was 
chosen as the area most representative of other small urban areas. Thus, it was designated the 
generic rural area. A Klamath Falls network was developed that contained the street system and 
associated zonal data. The specific network sensitive information applied mostly to the 
destination choice and trip assignment models. Other model COJllponents utilized the full 8-
county home interview survey data or other regional Census data. 

Figure 1: Modeling Process 
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The Small Urban Area model was implemented in the EMME/2 transportation planning software 
package and in a series of stand-alone programs. The detailed macros and set-ups are described 
in the associated User's Guide. 

2: INPUT DATA REQUIREMENTS 

The assembly and preparation of data is foremost in any modeling effort. The basic data that are 
required included: land use and demographic data, and some representation of the transportation 
system to be modeled. The following data items were used in this study: 

• Home interview survey data for the entire 3200 households within the 8 counties. This 
data served as the basis for many of the models and submodels developed. The 
underlying concept was to use all 3200 households for the trip production model analysis; 
while relying on a subset of those households (i.e., those within the Klamath Falls area) 
for the trip attraction and distribution models. 

• Production zonal data including the number of households, population estimates, and 
some socioeconomic measures such as income and household size. 

• Attraction zonal. data including employment figures by type, as well as school enrollment. 
Employment was obtained by category (i.e., office, retail, manufacturing, etc.) for the 
Klamath Falls zone system. 

• Networks for Roseburg and the surrounding area for both peak and off-peak time periods. 
These networks contained the roadways in the study area, with functional classes noted, 
the number of lanes, and other roadway data. 

• Traffic count data was used to validate the Roseburg test application. 

The home interview survey served as the basis for most of the model development work. In it, 
eight counties, covering most of Oregon's non-MPO areas, were surveyed. This included the 
coastal counties of Clatsop, Coos, and Lincoln (about 400 households each), eastern counties of 
Malheur and Umatilla (about 300 households each), central county, Deschutes (about 800 
households), and southwestern counties, Josephine and Klamath (about 400 households each). 
The survey used a random sample of telephone numbers in the study area. The sampling frame 
consisted of listed and unlisted telephone numbers for the areas drawn in proportion to their 
distribution within the county. Due to the nature of the sampling frame, households without 
telephones were excluded from the sample. 

The survey relied on the willingness of the respondents to complete a set of travel diaries for two 
complete days. Recruitment of households was conducted through a "recruitment interview" in 
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which respondents were informed of the survey, its purpose, and the respondent's obligation to 
complete diaries. Data on households and household members were also collected during the 
recruitment interview. 

Participating households were assigned a 2-day travel period sometimes extending into a 
weekend. Household members were asked to record travel information in their diaries for the 
specified 2-day period. Immediately after the assigned date, households were contacted to 
retrieve the diary information. The following information was collected for each activity: 

description of activity 
location of activity 
start and end times 
whether or not the activity included or required a trip 
if so, mode of travel 

The rural household data contained the above information in four major tables. The "activity" 
table contained 206,080 records of 7,384 respondents' activities over two days. The information 
gathered for this table included the description of the activity, the location of the activity, the 
start and end times of the activity, whether the activity required a trip, and the mode of travel. 
The "person" table contained 7,384 records, one for each respondent. This table included various 
personal information about each respondent such as age, gender, employment status, education 
level, ethnic group, and the total number of activities and trips made by that person for each day. 
Tue "household" table contained 3, 193 records with information on household size, income 
level, number of vehicles, type of home, and the total number of activities and trips for the 
household for each day. Finally, the "vehicle" table contained information about each vehicle in 
the household such as year, make, model, and vehicle classification. 

3: DEFINITION OF TRIP PURPOSES 

Trip purpose stratification attempts to organize travelers into loosely defined classes where 
similar travel behavior is observed. Then, generalizations can be made and applied to all travelers 
in each of the various classes. Thus, it is imperative that the trip purpose classes be defined 
appropriately. These definitions were based on behavioral travel information from travel surveys 
and on previous experience in other similar studies. 

This chapter descnbes the process of defining generalized trip purposes for small urbanized areas in 
Oregon. Separate sections incorporate an expanded definition of the work trip, trip linking, and a 
suggested sec of trip purposes for small urbanized areas. Further detail is provided in the Appendix 
regarding the cleaning of the survey data, as well as the creation of trip chains used in the posting of 
trip purposes. Much of the material in this section was obtained from an earlier document written by 
ODOT staff. 

Historically, there have been five primary trip purposes utilized within most regional model sets: 
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· home-based work 
· home-based shopping 
· home-based other 
· non-home based other (other-other) 
· non-home based work (work-other) 

Subsequent analysis of the recent home-interview survey-a primary source of travel behavior data for 
estimation of the trip production and attraction models-yielded an expanded set of trip purpose 
definitions for trip generation model construction. 

3.1: AN EXP ANDED DEFINITION OF THE WORK TRIP 

A more refmed or expanded definition of the classical home-based work trip was developed to 
provide additional insight into the mode choice decision. A detailed analysis of survey trip patterns 
revealed three fundamentally different types of work trips - direct home-based work, strategic home
based work, and complex home-based work. The classification of work trips in this manner provided a 
direct mechanism to incorporate or specify a set of restricted modal choices that would apply to each 
type of work trip. These restrictions do not necessarily suggest that separate mode choice models need 
to be estimated for each type of work trip; rather they contribute directly to an expanded definition of 
market segmentation in the application (or aggregate) form of the model: 

A direct home-based work trip implicitly assumes that all modes of transportation are available, 
limited only by socioe~onomic characteristics of the households or their proximity to transit 
services. For example, travelers within the households that do not have a car available are 
assumed not to be candidates for the drive-alone mode, similarly, households that are situated at 
a walk distance in excess of the maximum walk distance to transit are excluded from the walk to 
transit choice. Presumably, dir~t home-based work trips are the most susceptible to transit use. 

A strategic home-based work trip contains an intermediate stop to drop off or pick up (i.e., serve 
a passenger) a child at daycare, nursery school, a baby-sitter, preschool, elementary or secondary 
school. If a traveler drops-off their child at a daycare center in the morning and proceeds directly 
home in the evening, both trips are considered strategic home-based work trips. This is because 
the decision on mode is influenced by the need to drop-off a passenger. This is the only case of 
serve passenger in which the intermediate destination is "linked-out'' to create a composite trip. 
This type of trip is described as "strategic" reflecting the relative importance placed on this . 
activity by the adult members of the household. The consequence of this important household 
decision limits the. modes of travel available to the automobile. 

The third category of work trips are defined as complex home-based work. Complex work trips 
are part of a trip tour that consists of one trip between home and work and another trip between 
work and home which involves some intermediate stop at any destination. In this case, the home
to-work leg of the trip chain would be classified as a complex home-based work trip, the work
to-other leg of the chain would be coded as non-home based work related, and the other-to-home 
leg would be coded as a complex home-based other trip. Complex work trips are part of a trip 
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tour where the worker's choice of mode is conditioned to some extent on the tasks that the ~:;;) 
worker must accomplish on either one or both legs of the journey between home and work. f~y 

In the cases where the intermediate stop in between home and work is personal business, specific 
criteria are applied to detennine whether the intermediate trip is linked out. For example, a trip 
from home to a short stop to get gas and then on to work is typical of one in which the fueling 
stop might be linked out. The intermediate personal business stop here is normally in the 
pathway from the person's home to their work destination. This stop has in most cases a minimal 
diversion to the travel path from home to their final work destination. 

The unlinked trip records are summarized by mode and type of home-based work trip in Table 1 
below. The values shown in this table are actual unexpanded trip records. 

Table 1: Types of Home-Based Work Trips by Mode 
Work Trip Subtype 

Direct Complex Strateaic 
Mode Count Col% Count Col% Count Col% 

Other ' .1 "!. : .2•1c 
Walk 17! 2.2"/. ~ .6% ' .4o/c 
Bicycle 55 .7"!. 5 .5% 
Public Bus 11 .1"/. 

.. 

l\uto Passenqer 431 5.6% 6: 6.4% 31 3.3°/c 
l\uto Driver . 7,148 91.3% 891 92.3% 89: 96.2"/. 
Total 7,83( 100.0% 969 100.0% 92i 100.0% 

3.2: TRIPS AND CHAINS 

Multiple trips one after the other can be thought of as trip chains or tours. For example, a multi
stop chain from home to gas station to daycare to work to lunch, back to work and finally back 
home again is comprised of six individual trips. The chains existing in the survey data were 
examined for patterns that might help define trip-making behavior. Seven main trip chain 
categories were identified hierarchically. Except for work and university chains, all chains have 
two subtypes; direct and complex. Work_and university chains have three subtypes - direct, 
complex,. and strategic. 

school chains 
university chains (mutually exclusive with school chains) 
work chains 
shopping chains 
recreation chains 
other chains 
pickup/dropoff only chains 
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}\:}: Thus, if a chain contained trips from home to shopping, then to work, then to recreation, then 
\:· · ·y back home, the entire chain would be classified as a work complex chain since work activities 

have a higher priority than shopping or recreation activities. Furthermore, chain types (work, 
school, shop, recreation, other) were used as an aid in posting trip purposes on the various trip 
records. In the above example, there is one home-based shopping complex trip, two non-home
based work trips, and one home based recreation complex trip. 

3.3: SURVEY ACTIVITY INTERPRETATION 

Each survey respondent provided a description of his/her activities over a two-day period in a 
diary log. An interviewer then attempted to put each activity into one of 35 listed activities. The 
potential activities are listed in Table 2 below: 

Table 2· Potential Activities 
Trio Casual Entertainina 
Sleen far ninht Formal Entertainina 
Work SchooUSchool-Related 
Wark-related Cultural 
Shonnina 7Generail Relio ious/Civil Services 
Shonnina IMaiorl CMc 
Personal Services Amusements I At-home I 
Medical Care Amusements IOut-of-homel 
Professional Services Hobbies 
Household/Personal Business Exercise/Athletics 
Household/ProniriV Maintenance Rest and Relaxation/Breaks 
Household/Familv Obliaatians Soectator Athletic Events 
Pick-uo/Dron4'1ff Passenaers Personal Hvniene/Dressina 
Visitina Tao-Alona 
Incidental Stoa Pet Care 
Wait an Plane Out of Area 
Wait-for/Get-off Bus Drive-Thru(FastFoodl 

A more detailed description of an activity and its location were included in a "place 
name/landmark" variable and a street address. The activity that took place and the location of the 
activity (actual activity place, i.e. McDonalds) were used to help identify shopping, recreation, 
university, and daycare locations. These four locations were not originally identified in the 
activity location, actloc, variable. 

3.4: ORIGIN AND DESTINATION LINK 
Each trip activity was given an origin-destination link. Table 3 below summarizes the origin and 
destination locations for each trip activity from the Rural Household data. 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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In a simple work chain example, if a person travels from home to work and back home, this 
chain is called a direct work chain. The person made one home to work trip, and one work to 
home trip. In essence, he/she made two home. to work links. Since this chain belongs to a direct 
work chain, the two trips would be classified as home-based work direct trips. 

In a more complicated example, say a person travels from home to work· to shopping (>5 
minutes) and then back home. This is a complex work chain. The person made one home to work 
trip, one work to shop trip, and one shop to home trip. Since this chain is a complex work chain, 
the three trips would be classified as home-based work complex, non-home-based work, and 
home-based shop complex trips, respectively. 

Tbl 3T" b o·· dD L"k a e rtos 1y ngm an estinalion m 
Destination 

Day- P/D- PIO-
PIO- PIO-Origin Home Wort< Univ School Shop Rec Other Day- Total care Sehl Work Other care 

Home 26 4684 •143 1623 40 2047 3609 3751 765 41 67 924 17720 
Work 4277 456 11 9 354 299 960 88 23 2 168 6647 
University 131 11 8 9 17 1 1 2 180 
School 1450 44 1 5 26 50 175 280 25 1 43 2100 
Daycare 46 ' 17 1 1 1 66 
Shop 2870 172 4 ,:., 15 961 309 653 17 1 84 5086 
Recreation 3596 154 2 51 420 463 617 17 5 3 108 5436 
Other 3703 761 13 306 1079 739 1588 36 7 9 194 8435 
PIO-School 546 173 3 68 45 39 55 74 32 1037 
P/D-

39 28 3 2 2 3 77 Daycare 
P/D-Worl< 52 7 2 7 2 4 6 1 81 
PIO-Other 907 168 5 23 119 118 192 18 126 1676 
Total 17645 6658 182 2119 66 5094 5765 8120 1050 77 83 1682 48541 

36.4% 13.7% 0.4% 4.4% 0.1% 10.5% 11.9% 16.7% 2.2% 0.2% 0.2% 3.5% 100.0% 

3.5: TRIP LINKING 

As per the definition of"strategic" home-based work (or university) trips, intermediate stops in a 
work or university journey involving a pickup/drop-off of passengers at school or .daycare were 
linked out. There were a total of 778 pickup/dropoffs trips linked out in this manner. Tables 4 
and 5 below summarize the origins and destination locations for work chains and university 
chains respectively. The only other case where trips were linked out is short intermediate stops to 
run errands or buy gas. If the activities were coded as doing errands or buying gas and the 
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activity duration was five minutes or less, then the trips were linked out. There were 417 trips 
linked out in this manner. There were also 26 loop trips that were discarded. In most cases, the 
respondents had gone out for a walk around the block. These trips had both origin and 
destination at the home location. 

After completing all trip linking the resulting data set contained 47,320 trips. Originally there 
were 48,541 trips that belonged to a chain. There were 49,216 trips in the entire data set but 675 
trips did not belong to chains because they were loop trips. These are different from the 26 loop 
trips above which belonged to chains. 
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TI 4WrkCh abe 0 ains T rips by 0 riain/Destination Link 
Destination 

Origin Home Work Shop Rec Other PIO-Sehl 
PIO-

PIO-Work PIO-Other Total Oavcare 
Home 4 4667 64 74 207 174 29 4 137 5360 34.9% 
Work 4230 453 348 293 945 86 23 2 166 6546 42.7% 
Shop 308 169 64 22 68 1 12 644 4.2% 
Rec 198 152 31 31 48 2 1 1 8 472 3.1% 
Other 359 749 106 58 236 6 5 4 39 1562 10.2% 
PIO-Sehl 65 171 14 5 7 34 8 304 2.0% 
PIO-Daycare 28 28 1 1 58 0.4% 
PIO-Work 1 7 2 10 0.1% 
PIO-Other 149 162 14 11 32 2 12 382 25% 
Total 5342 6558 644 494 1544 304 58 12 382 15338 100.0% 

34.8% 42.8% 4.2% 3.2% 10.1% 20% 0.4% 0.1% 2.5% 100.0% 

Table 5: Universitv Chains T nos bv Oriain/Oestination Link 
Destination 

Origin Home Work Univ Shop Rec Other PIO-Sehl PIO- PIO-Other Total Daycare 
Home 10 143 3 2 3 3 8 172 37.4% 
Work 9 2 11 1 4 2 29 6.3% 
Univ 131 11 8 8 14 2 176 38.3% 
Shop 5 4 1 3 13 2.8% 
Rec 6 1 2 3 1 14 3.0% 
Other 14 10 2 2 31 6.7% 
PIO-Sehl 1 3 2 6 1.3% 
PIO-Daycare 1 ' 2 0.4% 
PIO-Other 4 4 5 4 17 3.7% 
Total 171 29 178 13 16 28 6 2 17 460 100.0% 

37.2% 6.3% 38.7% 2.8% 3.5% 6.1% 1.3% 0.4% 3.7% 100.0% 

3.6: TRIP PURPOSE DEFINITION 

The general set of expanded trip purposes for consideration in the development of the trip 
generation models were as follows: 

home-based work 
home-based university 
home-based shopping 
home-based recreation 
home-based school 
home-based other 
nonhome-based work-related 
nonhome-based nonwork 
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Home-based work and home-based university trip purposes were further expanded into three 
purposes -direct, complex, and strategic. The remaining home-based trip purposes were 
expanded into two groups - direct and complex. Table 6 lists the general trip purposes between 
origin and destination activities. These trip purposes were posted on the survey records for use in 
subsequent model development activities. 

Table 6: Trio Puroose Definitions 
Destination 

Origin Home Work Univ School Daycare Shop Rec Other PfD..Schl PIO-
Da'""'re PIO-Work 

PIO-
Other 

Home Out HBW 
Work HBW NW 
University HBUn NW 
School HBSch NW 
Daycare HBSch NW 
Shop HBShp NW 
Recreation HBRec NW 
Other HBOth NW 
PIO-School HBSch NW 
Pl! ;care HBSch NW 

. - .:.work HBOth NW 
\. ·.;:other HBOth NW 

HBW=home based work 
HBUn=home based university 
HBSch=home based school 

HBUni 
NW 

NNW 
NNW 
NNW 
NNW 
NNW 
NNW 
NNW 
NNW 
NNW 
NNW 

HBSch HBSch HBShp 
NW NW NW 

NNW NNW NNW 
NNW NNW NNW 
NNW NNW NNW 
NNW NNW NNW 
NNW NNW NNW 
NNW NNW NNW 
NNW NNW NNW 
NNW NNW NNW 
NNW NNW NNW 
NNW NNW NNW 

HBRec=home based recreation 
HBShp=home based shopping 
H.BOth=home based other 

3.7: FINAL TRIP PURPOSES 

HBRec HBOth HBSch HBSch 
NW NW NW NW 

NNW NNW NNW NNW 
NNW NNW NNW NNW 
NNW NNW NNW NNW 
NNW NNW NNW NNW 
NNW NNW NNW NNW 
NNW NNW NNW NNW 
NNW NNW NNW NNW 
NNW NNW NNW NNW 
NNW NNW NNW NNW 
NNW NNW NNW NNW 

NW=nonhome based, work related 
NNW=non home based, nonwork 
Out=Thrown out Loop Trip 

HBOth 
NW 

NNW 
NNW 
NNW 
NNW 
NNW 
NNW 
NNW 
NNW 
NNW 
NNW 

The initial set of trip purposes was described above. These were investigated using the rural 
home interview survey data. The final set of trip purposes for each model are listed in Table 7 
below. 

Table 7: Final Trio Purnoses 
Trio Generation T ria Distribution Mode Choice Factorina 

Home-based wor1< Home-based wor1< Home-based wor1< 
Home-based elem/sec school Home-based elem/sec school Home-based elem/sec school 
Home-based universilv Home-based universav 
Home-based shon Home-based shoo Home-based other 
Home-based recreation Home-based recreation 
Home-based other Home-based other 

, Non-home based wor1< Non-home based wor1< Non-home based 
Non-home based non-wor1< Non-home based non-wor1< 
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4: HOUSEHOLD SUBMODELS 

The trip production models developed for the rural areas of Oregon cross-classify households by 
household size, workers per household, and measure of wealth (combined household income and 
auto ownership). Thus a set of submodels must be developed which estimate the necessary 
household distributions for each category. Households may need to be cross-classified by more 
than one scheme to satisfy different trip purpose categories. Two-way and three-way cross
classifications are common with best practice models tending towards the latter structure for the 
more significant trip purposes. 

A set of household socio-economic models has been developed to estimate households by 
household size, household income, workers per household, and auto ownership level. The 
household size and income models relate a continuous average value of zonal quantity, such as 
household size, to shares of households by discrete ranges of that quantity, such as 1, 2, 3, and 4+ 
persons per household. The model relies on the strength and stability of relationships between the 
distribution and the corresponding mean values. The worker and auto ownership models are 
multinomial legit-based. Each of these submodels are discussed in this section. 

Four submodels are presented here, namely: 

Household size distribution (1, 2, 3, 4+ persons) 

Household income distribution ( 4 categories) 

Household worker distribution (0, 1, 2, 3+ workers) 

Household auto ownership level (0, 1, 2, or 3+ vehicles) 

The first two models (household size and income) do not incorporate transportation system 
characteristics. They are based solely on socioeconomic characteristics and assume these are 
largeiy independent of the transport system. Although the multinomial legit framework allows 
the worker and auto ownership models to include transportation characteristics, they are not 
included for other reasons described below. 

4.1: HOUSEHOLD SIZE SUBMODEL 

The purpose of the household size submode! is to estimate the number of households by persons 
per household (1, 2, 3, and 4+ persons). This submode! relates the average household size of the 
zone to the proportion of dwelling units by each size category. The model was estimated using 
1990 CTPP data and hand-fit to meet the following additional constraints: 

the proportion of households by household size must sum to 1.0, and 
the proportion of households by household size must result in the correct average household 

size for the zone 
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The household size submode! is illustrated in Figure 2. The actual proportions of households by 
size category and average household size is shown in Table 8. · 
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Figure 2: Household Size Submode! 
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T bl 8 P rti f H h Id b H h Id s· a e : ro1 JO on o ouse o s >V ouse o 1ze an dA veraae HH s· 1ze 
Average Proportion of Households Containing ... 
HH Size 1 Person 2 Persons 3 Persons 4+ Persons Total 

1.0 1.000 0.000 0.000 0.000 1.000 
1.1 0.894 0.097 0.003 0.007 1.000 
1.2 0.817 0.158 0.011 0.014 1.000 
1.3 0.746 0.212 0.020 0.023 1.000 
1.4 0.679 0.259 0.029 0.033 1.000 
1.5 0.617 0.300 0.040 0.044 1.000 
1.6 0.559 0.334 0.052 0.055 1.000 
1.7 0.506 0.362 0.064 0.068 1.000 
1.8 0.456 0.384 0.077 0.083 1.000 
1.9 0.411 0.400 0.091 0.098 1.000 
2.0. 0.369 0.411 0.106 0.114 1.000 
2.1 0.331 0.418 0.120 0.132 1.000 
2.2 0.295 0.420 0.134 0.150 1.000 
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2.3 0.263 0.418 0.149 0.170 1.000 
2.4 0.234 0.413 0.162 0.191 1.000 
2.5 0.208 0.405 0.175 0.213 1.000 
2.6 0.185 0.394 0.186 0.236 1.000 
2.7 0.163 0.380 0.196 0.260 1.000 
2.8 0.144 0.366 0.205 0.285 1.000 
2.9 0.127 0.349 0.212 0.312 1.000 
3.0 0.112 0.332 0.216 0.340 1.000 
3.1 0.098 0.314 0.219 0.369 1.000 
3.2 0.086 0.296 0.219 0.399 1.000 
3.3 0.075 0.278 0.217 0.430 1.000 
3.4 0.065 0.259 0.213 0.463 1.000 
3.5 0.056 0.240 0.207 0.497 1.000 
3.6 0.048 0.221 0.199 0.532 1.000 
3.7 0.040 0.202 0.189 0.568 1.000 
3.8 0.033 0.183 0.178 0.606 1.000 
3.9 0.026 0.164 0.166 0.644 1.000 
4.0 0.019 0.144 0.153 0.684 1.000 
4.1 0.011 0.123 0.140 0.726 1.000 
4.2 0.004 0.101 0.127 0.768 1.000 
4.3 0.000 0.075 0.113 0.812 1.000 
4.4 0.000 0.044 0.099 0.857 1.000 
4.5 0.000 0.020 0.076 0.904 1.000 

4.2: HOUSEHOLD INCOME SUBMODEL 

The purpose of the household income model is to estimate the share of households in a zone by 
ranges of household income. The submode! relies on the assumption that the relative share of 
households by income range or category is dependent on the mean income for that zone. For 
example, the model specifies that for zones with a mean income which is between 40% and 50% 
of the regional mean income, the income of approximately 48% of the households will be in 
quartile l, 35% in quartile 2, 13% in quartile 3, and 4% in quartile 4. Rather than relate the 
percent distribution to the mean income, it is related to the ratio of the zone mean income divided 
by the regional mean income. This relative income measure eliminates the need to adjust for 
inflation in future forecasts. 

Before proceeding with model estimation, income ranges must be defined. Four income 
categories, or quartiles are preferable, with an approximately equal number of households in each 
income range. Various summaries were made of the home interview survey data before deciding 
on the following income quartiles: 

• $0 - $14,999 
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The model uses the mean (average) household income of the zone divided by the mean regional 
household income as the independent variable. This is referred to as the Income Index. Income 
Index ranges of 0.1 units were defined and the number of households in each income category by 
each was sununed across the block groups for the same income index range. This aggregation 
process has the effect of smoothing the data without eliminating the inherent patterns of 
variation. The resulting percentages of households in each income category for each Income 
index range can be plotted and checked for reasonableness. The income. submodel developed in 
this manner is shown in Figure 3 and Table 9. 

Figure 3: Household Income Submode! 
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Table 9: Proportion of Households by Household Income Range and Income Index 
Income 
Index lnc1 lnc2 lnc3 lnc4 Total 

0.6 0.480 0.353 0.132 0.035 1.000 
0.7 0.391 0.296 0.235 0.077 1.000 
0.8 0.327 0.269 0.269 0.134 1.000 
0.9 0.280 0.255 0.272 0.192 1.000 
1.0 0.243 0.243 0.271 0.243 1.000 

1.6 
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1.1 0.211 0.226 0.278 0.285 1.000 
1.2 0.182 0.202 0.296 0.320 1.000 
1.3 0.153 0.175 0.315 0.356 1.000 
1.4 0.125 0.154 0.312 0.408 1.000 
1.5 0.099 0.153 0.252 0.496 1.000 
1.6 0.079 0.189 0.089 0.643 1.000 

4.3: HOUSEHOLD AUTO OWNERSHIP SUBMODEL 

The purpose of the auto ownership submode! is to estimate the share of households with 0, I, 2, 
or 3+ autos available. Auto ownership segmentation can be useful in the trip generation, trip 
distribution, and mode choice models. In this study, auto ownership is currently only used in the 
trip generation phase. 

Traditionally, auto ownership models have followed an approach similar to that discussed above 
for income or household size submodels. Such models capture existing patterns and are capable 
of extrapolating these patterns to future years, but they omit important factors affecting auto 
ownership. More recently, auto ownership models have attempted to reflect the underlying causal 
relationships which influence car ownership. This has necessitated a change in structure - from 
the above curve-fitting exercise to estimation of logit models. In the legit model, various 

t .. ·. accessibility measures and land-use characteristics can be included in the estimation of auto 
ownership levels. 

4.3.1: Model Formulation 

The household auto ownership model is intended to predict the number.households owning 0, 1, 
2 and 3 or more autos within each traffic analysis zone. The general form of the model for each 
traffic analysis zone follows the standard multinomial logit formulation: 

with: 

where: 

eu· 
P. =-,4,...---

u. =~peC:..i:.b; *SE,+ l;c1 * Acc1 
•• I j 

n,m =the number of autos owned, which can take the values of 0, I, 2, or 3+ 
SEi = i separate socio-economic household characteristics 
Accj = j separate accessibility measures 
a,,,bj,Cj =model Coefficients 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Atlainment Year SIP Emission Inventory 
Appendix D, Table D-6, Page 21 of 61 



IN-PROGRESS DRAFT REPORT 

= proportion of total households with auto ownership category n 

. 4.3.2: Estimation File Construction 

The estimation file was created from the home interview survey data. Initially, only the data from 
Klamath County was included, because that is the only county for which a network (and hence, 
accessibility measures) and demographic data were available. However, it was discovered that 
there were only five valid households in the 0-autos level. Thus, it was not possible to estimate a 
reasonable model based on this limited data. 

The full eight-county data set was therefore used to estimate the auto ownership model. This 
precluded the use of any accessibility measures nor any demographic measures in the utility 
expressions. The data included in the estimation file (for both the auto ownership and worker 
submodels) are summarized in Table 10. 

T ble 10 S a I At 0 ampe uo h" d W rk M d I E ti ti Fl wners 11p an o er o e s ma on 1e 
Variable Name Data Source Variable Description 

Sampno Home interview Household sample number 
Hhtaz Home interview Residence zone number 
Tvoehome Home interview Housino structure tvoe 
Lie cers Home interview Licensed oersons in household 
Emo pers Home interview Emoloved persons in household 
Vehald Home interview Vehicles oer licensed driver 
Vehoemo Home interview Vehicles per employed person 
Income Home interview Income auartile 
Hhsz Home interview Household size 
Workers Home inteiview Number of workers 
Autos Home interview Number of autos owned 
Aoehead Home interview Ane of head of household 
Aqehhhd Home interview Ane cateoorv of head of household 
Exnfac Home interview Expansion factor 
The following variables were included in the Klamath county data set. However, in the remaining (i.e., non-Klamath) 
counties, all values are zero. 
Zone 
Tctemp 
Retema 
Nretem11 
Gen roll 
Tctpop 
Tothh 
Zacres 
Dcode 

Demooraahic dataset Zone used in meroinq dataset 
. Demnnraahic dataset Total emolovment 

Demooraohic dataset Retail emplovment 
Democrarihic dataset Non-retail emolovment 
Oemooranhic dataset Co//eqe enrollment 
Oemooraohic dataset Total ooaulation 
Demooraahic dataset Total number of households 
Democraphic dataset Zonal acteatJe 
Calculated value Code used in meroing dataset 
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; .· ... · APPENDIX A: CLEANING RURAL HOUSEHOLD 

.. ·--

.· ··· .. 
. ·· .. 

SURVEY DATA 

: 
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APPENDIX B: TRIP CHAINING FOR RURAL 
HOUSEHOLD SURVEY DATA 
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• _, APPENDIX E: EMISSION FORECAST TABLES 

Appendix E, Table E-1. Klamath Falls UGB 1996 to 2015 CO Source Growth Factors 
Appendix E, Table E-2.Klamath Falls UGB 1996 CO Season: Summary of annual and 
Seasonal Emissions Growth from 1996 to 2015 
Appendix E, Table E-3. Klamath Falls UGB CO SIP- 2015 Growth: Industrial Sources 
Emission Projections Using Actual Emission 
Appendix E, Table E-4. Klamath Falls UGB - CO Emission Growth Forecast 1996 - 2015 
(SIP): Industrial Point Sources, Actual Emissions Basis 
Appendix E, Table E-4a. Klamath Falls UGB CO SIP -2015 Growth : Industrial Sources 
Using PSEL Emissions · 
Appendix E, Table E-5. Klamath Falls UGB 1996 CO Season: Area Source Summary -
Annual & Seasonal CO Emissions Growth for 1996, 2009, & 2015 
Appendix E, Table E-6. Klamath Falls UGB 1996 Co Season: Area Sources - Summary of 
Annual Emissions Growth from 1996 to 2015 
Appendix E, Table E-7. Klamath Falls UGB 1996 CO Season: Area Sources - Summary of 
Seasonal Emission Growth from 1996 to 2015 

. Appendix E, Table E-8. Klamath Falls UGB 1996 CO Season: Non-Road Summary Annual 
and Seasonal Emission Growth from 1996 to 2015 
Appendix E, Table E-9.Klamath Falls UGB 1996 CO Season : Non- Road Summary Annual 
Emission Growth from 1996 to 2015 
Appendix E, Table E-10. Klamath Falls UGB CO Season: Non- Road Summary Seasonal 
Emission Growth from 1996 to 2015 
Appendix E, Table E-11. Klamath Falls UGB 1996 to 2015 CO Season: Summary Emission · 
Growth from Residential Wood Combustion 
Appendix E, Table E-12.1996-205 Klamath Falls Actual (main devices) Woodstove 
Population Forecast 
Appendix E, Table E-12a. 1996 -2015 Klamath Falls Actual (back-up devices) Woodstove 
Population Forecast 
Appendix E, Table E-13. Klamath Falls RWC Growth Rates 
Appendix E, Table E-14a. Klamath Falls UGB CO 2015 Summary of On-road Mobile 
Emissions by Vehicle Class 
Appendix E,.:rable E-14b. Klamath Falls UGB CO 2015 Summary of On-road Mobile 
Emissions by Road way Type 
Appendix E, Table E-15a. Klamath Falls 2015 Mobile Sb Multiple Speed Input File 
Appendix E, Table E-15b. Klamath Falls 2015 Mobile Sb Multiple Speed Output File 
Appendix E, Table E-16a. Klamath Falls UGB CO 2015 On-Road Mobile Sources CO 
annual Emissions by Vehicle Class (without oxygenated fuel) 
Appendix E, Table E-16b. Klamath falls UGB CO 2015 On-Road Mobile Seasonal 
Emissions by Vehicle Class (without oxygenated fuel) 
Appendix E, Table E-17. Klamath Falls UGB CO 2015 EMME/2 Roadway Type LbsJday 
calculation Table. Model Run Otput for Klamath Falls Model Study Area (only included 
area inside UGB and no centroid connections) 
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4.3.3: Model Estimation 

The initial set of model estimations were performed using the Klamath County data only. It was 
hoped that some accessibility measures (i.e., employment within X-minutes of transit, or within 
Y-walk distance of transit, etc.) could be used to estimate the level of auto ownership. However, 
there were only five valid households owning 0-autos on Klamath County. Thus, it was not 
possible to estimate a model using this limited data. 

The next step was to use the full, eight-county dataset. However, by using the eight-county data, 
the accessibility and demographic data items were no longer available for model estimation. 
Several alternative formulations were experimented with in the model estimation. 

Run 801 used a single coefficient to represent each socio-economic variable. In other words, 
household size and number of workers were implicitly assumed to relate to auto ownership in a 
continuous linear manner. Run 802 represented each variable with a set of stratified model 
coefficients. Although some of these coefficients were insignificant , it was an improvement over 
the generic set of variable. Thus, all future runs considered stratified coefficients. Run 803 tested 
the exact Phoenix specification which deleted most of the insignificant coefficients. Runs 804 
and 805 were tests with a retired household dummy variable. The dummy variable on both 0-
autos and 1-auto seemed to work better. Thus; the final model was run number 804. All of the 
various runs (using the full eight-county dataset) are included in Table 11. 

Table 11: Summary of Full Eight-County Auto Ownership Model Estimations 
Alcgn Code -> Cleveland Phoenix; 801 802 803,sameas 804 805 
Desaipdan -> (C) (p) Generic var All Specific Phoenix 100 add rotired hh dumm ret hh don 1· only 

seleded seleded esllmate I-stat esllmate 1-<lal estimat t-stat estimate I-stat esllmate I-stat 

• 
Total Observations 3193 3193 3193 3193 3193 

Observadans Accepted 2839 3193 3193 3193 3193 3193 

UUlity Expnulon Varlabtes 

O autos aNemBlivo IJ.utllily ccmparison basis 
Constant (p) 3.2950 2.1660 0.3930 u .0.68ll -2J 0.3954 2.2 
HH size calegmy 2 (p) -2.4120 .0.9107 -1.8950 -5.4 -2.5420 -8.9 -1.8970 -5.4 
HH size calegmy 3 (p) .J.1390 .0.8016 
HH size calegoiy 4 (p) -2.0040 
Worker calegoiy 1 (p) -1.5420 .0.7032 .a.1on -2.3 .0.1115 .0.3 .0.7128 -2.3 
Wo11ce< calegoiy 2 (p) . .J.ll440 -2.1670 ·2.7070 .J.7 -1.8630 -2.5 -2.7090 .J.7 
Worker calBgO<y 3 (p) 4.1330 -5.4710 
Emp wl 30-mln of lransit (p) 1.7530 
Emp wl 4Q.min of lransit (C) 0.0692 
1 mile rolail employment (C) 0.5023 
Population del1!ily (C) 0.1501 
Walk lrip indicator (C) 3.0940 

"<er density (p) 0.0049 
density (p) 0.0248 

Relirad HH dummy 2.0280 7.5 

. ' · i aula altemalivo 
Constant 5.2700 2.7460 -1.1370 -2.7 0.8718 5.8 2.0060 13.J 2.0090 10.6 1,8750 10.3 
lnCCIM 0.4440 4.0 
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Income category 1 ~'.) 
Income category 2 1.5220 1.3720 1.0120 3.5 1.4610 4.9 1.2210 4.2 1.4620 4.9 e~ Income category 3 3.5040 2.2510 1.8720 3.9 2.8350 5.9 2.2890 4.7 2.8460 5.9 ·,;r 
Income category 4 3.1630 2.5140 1.5250 2.5 3.1890 5.2 2.4710 4.0 3.1990 5.2 
Income category 5 (p) 2.9920 
Household size 1.6950 4.9 
HH size category 1 
HH size category 2 -2.3180 -0.3952 1.2950 3.4 -1.6790 -11.7 -1.8940 -12.5 -1.6850 -11.7 
HH size category 3 -3.0770 -1.1680 13.7300 0.0 -1.9780 -7.6 -2.1100 -U -1.9850 -7.6 
HH size category 4 -1.2810 13.2000 0.0 -2.7220 -7.7 -2.8580 -8.1 -2.7290 -7.7 
Worl<ero 1.0140 3.9 
Worker category 0 
Worker category 1 -0.4464 1.0220 3.5 -0.2403 -1.7 -0.1928 -1.2 -0.1367 -0.8 
Worl<er category 2 -1.7290 -11790 0.2986 0.4 -0.7897 -4.3 -0.6234 -3.0 -0.6659 -3.2 
Wori<er category 3 -3.8830 -3.1910 -0.2113 0.0 -0.3882 -1.2 -0.3523 -1.0 -0.2570 -0.8 
Emp w/ 30-min of Jranstt (p) -1.1530 
Emp w/ 40-min of !rans~ ( C) 0.0287 
Population density (C) 0.0623 
Walk trip Indicator (C) 0.9919 
Worker density (p) 0.0053 
HH denoity (p) 0.0131 
Retired HH dummy 0.5229 0.3718 2.7 0.1748 1.3 

2 aulo$ a/temalive 
Constant 2.0270 0.4893 -3.8120 -8.6 -0.7366 -3.9 0.5480 3.3 0.7597 4.4 0.5480 3.3 
Income 0.7684 6.8 
Income category 1 
Income category 2 2.1870 1.5080 1.0900 3.5 1.4780 4.9 1.2600 4.2 1.4780 4.9 
Income category 3 5.1060 3.1960 2.3600 4.8 32160 6.7 2.6980 5.6 32180 6.7 
Income category 4 5.4730 3.9920 2.8700 4.7 4.4210 7.3 3.7330 6.1 4.4220 7.3 
Income category 5 (p) 4-9510 
HOU9ehold size 2.9500 8.6 
HH size category 1 (} 
HH size category 2 0.4958 1.0770 3.3920 8.7 0.3665 2.5 0.1870 1.2 0.3662 2.5 . '?" 
HH size category 3 -0.1006 0.3984 15.3800 0.1 -0.3999 -1.9 -0.5295 -2.5 -0.4004 -1.9 {" ':~ 

HH size category 4 0.5031 15.4700 0.0 -0.5252 -2.2 -0.6547 -2.7 -0.5258 -2.2 ,,,, 
Wort<ecs 1.0100 3.9 
Worker category O 
Worker category 1 -0.0201 0.6326' 1.2270 4.0 -0.1490 -1.2 -0.2686 -2.0 -0.1485 -1.2 
Wori<er category 2 -0.2932 0.0350 0.7094 0.9 -0.3929 -3.0 -0.4671 -3.6 -0.3923 -3.0 
Worker category 3 2.5920 -0.9103 0.3996 0.0 0.1833 0.8 -0.0068 0.0 0.1842 0.8 

3+ autos alternative 
Constant -5.1860 -11.4 -1.9730 -8.5 
Income 0.9038 7.9 
Income category 1 
Income category 2 2.7110 1.7300 0.8634 2.6 1.2520 4.0 1.0260 3.3 . 1.2520 4.0 
Income category 3 5.2780 32520 2.5260 5.1 3.3990 7.1 2.8590 5.9 3.4010 7.1 
Income category 4 6.4430 4.3780 31700 5.3 4.8900 8.1 4.1580 6.8 4.8920 8.1 
Income category S (p) 5.6530 
Household size 3.1160 9.0 
HH size category 1 
HH size category 2 3.6390 9.0 
HH size category 3 16.4300 0.1 
HH size category 4 16.6500 0.0 
Works!3 1.2010 4.6 
Worker category O 
Wori<er category 1 1.6480 5.2 
Worker category 2 1.2090 1.5 
Wori<er category 3 0.4168 0.0 

Summary Statistics 
Final likelihood value -1,063.5 -3, 182.4 -3,047.9 -3,141.1 -3,110.4 -3,140.3 
Rho squared (zero) 0.2810 0.3114 0.2904 0.2973 02906 
Rho squared (constants) 0.1561 0.1918 0.1671 0.1752 0.1673 

Notm: Income categories: 1 <$151<; 2 $15-251<; 3 $25-401<; 4 $40K+ 
\.;,,; 

(p) ~- l'3liableS used in Phoenix model only, isled here for comparative purposes. ~--

= 
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(C) Indicates variables used in Cleveland model only, llsted here for comparative purposes. 

In the future, some consideration should be given to including some transit accessibility or 
density measures. Both types of variable coefficients have been successfully estimated using 
other datasets. This could be accomplished by applying the current model in the chosen area, and 
then "calibrating" the new variable coefficient so that the auto ownership levels match the 
observed data. 

4.4: HOUSEHOLD WORKER SUBMODEL 

The purpose of the worker submodel is to estimate the share of households with 0, l, 2, or 3+ 
workers. The number of workers is used in the trip generation model. Traditionally, household 
worker models have followed an approach similar to that discussed above for income or 
household size submodels. Such models capture existing patterns and are capable of 
extrapolating these patterns to future years, but they omit important factors affecting the number 
of workers in a household. This has necessitated a change in structure - from the above curve
fitting exercise to estimation of a multinomial logit model. _In this manner, various demographic 
and land-use measures can be included in the prediction of workers per household. 

The household worker model is intended to predict the number households with 0, l, 2, and 3+ 
workers within each traffic analysis zone. The general form of the model follows the standard 
multinomial logit formulation described in Section 4.3.1 above. In addition, the estimation file 
was identical for both the auto ownership submode! and the worker submode!. The variables 
included in this common estimation file are included in Table 10. As with the auto ownership 
submode!, early results were obtained using Klamath County data only. Other runs were 
conducted using the full eight-county data. This resulted in a higher significance in the 
coefficient estimates. In addition, since the planned application was for a generic rural area, it 
was decided to continue to use the full eight-county dataset for model estimation. 

Run 801 is a full multinomial implementation with stratified coefficients. In runs 802 and 803 
some variations were tested using the discrete age-category variables. Neither of these proved 
fruitful. The next run, 804, tested a continuous variable coefficient for household size. This 
coefficient was inSignificant By deleting the age variables for the 3+ worker households (in run 
805), the household size variable was only slightly more significant. Run 806 tested a continuous 
age variable. The last set of runs (809, 810, and 811) simply moved the coefficients from the 
various income, household size, or age categories. For instance, rather than having coefficients 
on income groups l, 2, and 3; they were moved to income groups 2, 3, and 4. As expected, there 
was little change. As a final test, the exact Phoenix specification was run and compared to the 
first multinomial run. 

The results of all of these runs are included in Table 12. The chosen model was run 801. 
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Table 12: Summary of Full Eight-County Worker Model Estimations 

Alogit Code -> · Phoenix Model 812 801 802 803 804 
Description -> Final run (# 014i) Phoenix spec Full multinomial No age on 3+ No age at all Hhsize continuous 

estimate t-stat estimate t-stat estimate t-stat Estimate t-stat estimate t-stat estimate t-stat 
Total Observations 2993 3193 3193 3193 3193 3193 

Observations Used 2992 2924 2924 2924 2924 2924 

Utility Expression Variables 
O womer attemative a-utility (comparison basis) 

1 worl<sr attemative 
Constant 3.2300 12.0 -2.2880 -7.2 -6.2150 -17.3 -5.5240 -15.9 -2.6800 -8.6 -1.1980 -4.5 
Income category 1 -1.6520 -8.0 -1.8510 -10.8 -1.2890 -6.2 -1.5320 -8.0 -2.0630 -12.1 -0.8559 -4.4 
Income category 2 -0.4832 -2.3 -1.4170 -9.1 -0.8954 -5.0 -1.2240 -7.0 -1.6570 -10.5 -0.6515 -3.8 
Income category 3 -0.3903 -1.8 -0.6098 -4.2 -0.5454 -3.3 -0.7442 -4.5 -0.8345 -5.6 .-0.4079 -2.5 
Income category 4 -0.1436 -0.6 
Income category 5 (p) 
Household size 0.0717 0.6 
HH size category 1 -2.0750 -9.0 3.6810 11.4 5.5650 16.3 5.5160 16.3 4.2620 13.2 
HH size category 2 -2.8030 -12.1 2.6630 8.4 5.1390 15.2 5.0860 15.2 3.5170 11.2 
HH size category 3 -0.9051 -3.0 4.3410 9.6 6.5170 .12.8. 5.0150 11.1 4.8180 10.8 
HH size category 4 
Age of head of household c ' Age category 1 
Age category 2 5.3650 25.1 2.8600 18.8 3.6330 20() 
Age category 3 1.3500 9.3 1.4910 10.J 1.3070 9.1 .r'"" 

Age category 4 
.. 

2 worl<er alternative ., 

Constant 2.0850 6.8 .· -5.7800 -18.4 -7.4060 -22.2 -6.6070 -20.2 -1.9540 -9.6 -6.7490 -15.6 
Income category 1 -2.5210 -10.2 -1.9850 -8.0 -1.9050 -6.7 -1.9010 -7.4 -2.0930 -10.3 -1.9540 -7.3 
Income category 2 -1.0460 -4.6 -1.6080 -7.9 -1.5130 -6.6 -1.7230 -8.2 -1.9900 -11.6 -1.5180 -6.6 
Income category 3 -0.9063 -3.9 -0.9426 -5.5 -0.8841 -4.6 -1.0150 -5.7 -1.2050 -7.9 -1.0150 -5.1 
Income category 4 -0.2577 -1.0 
Income category~- (p) 
Household size 2.1700 13.4 
HH size category 1 (n/a) 
HH size category 2 -2.2360 -9.4 4.1710 19.6 5.2580 22.1 5.2060 22.2 3.3560 16.7 
HH size category 3 -0.4694 -1.5 5.4580 14.1 6.9260 15.2 5.1750 14.2 5.2110 14.7 
HH size category 4 
Age of head of household · 
Age category 1 1.3750 6.5 5.6460 13.7 6.3860 14.0 5.3600 13.5 4.9790 12.5 
Age category 2 1.7410 11.4 4.3160 18.0 7.5790 25.4 4.8580 18.9 5.7560 19.7 
Age category 3 1.9450 7.8 2.4000 9.3 2.4900 9.7 2.4560 9.0 
Age category 4 

3+ wolKer attemative 
Constant 3.5890 7.2 -4.0190 -6.8 -5.1960 ~.3 0.4424 4.9 0.4488 5.0 -19.5300 
Income category 1 -3.5160 -9.9 -2.7390 -10.4 -2.6700 -8.5 -3.1810 -12.7 -3.1060 -12.9 -3.5400 -7~-
Income category 2 -2.0210 -6.8 -1.5880 ~.3 -1.6710 -6.5 -2.0110 -11.9 -2.0270 -12.1 -2.0420 -5 .. · .. 

Income category 3 -1.5160 -5.6 -1.0570 -6.6 -1.0430 -4.9 -1.1190 -7.9 -1.1470 -8.1 -1.3920 -41':'. 
Income category 4 -0.6626 -2.4 (. ..... , .. 
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('\, J 
, :<-''' Income category 5 (p) 
\·< •· · Household size 5.3980 22.6 

HH size category 1 (n/a) 
HH size category 2 (n/a) 
HH size category 3 -1.4400 -4.4 3.4780 10.2 4.8400 11.6 3.5040 11.4 3.4530 11.5 
HH size category 4 
Age of head of household 
Age category 1 0.3926 0.8 5.6440 8.6 6.3890 9.2 8.0330 8.4 
Age category 2 0.2218 0.5 5.3220 9.1 8.2400 12.9 9.2790 11.1 
Age category 3 0.4361 0.9 1.8480 2.9 2.3590 3.5 4.1820 4.6 
Age category 4 

Summary Statistics 
Final likelihood value -2899.6 -2575.2 -2,050.4 -2,686.9 -3, 162.0 -1,913.3 
Rho squared (zero) 0.1595 0.3647 0.4942 0.3371 0.2199 0.5280 
Rho squared (constants) 0.1628 0.3600 0.4904 0.3323 0.2142 0.5245 

Notes: All runs indude non-availability codes for workers < hhsize. 
Age categories: 1 18-25; 2 25-55; 3 56-65; 4 65+ years !age of head of household]. 
Income categories: 1 <$151<; 2 $15-25K; 3 $25-40K; 4 $40K+ 

(p) Indicates variables used in Phoenix model only, listed here for comparative purposes. 

Table 12: Summary of Full Eight-County Worker Model Estimations (continued) 
Alogit Code -> 805 806 809 810 811 

·:·· ·\.... ___ 
Descriptiqn -> 004 w/o age on 3+ Age continuous Inc grp 2, 3, 4 Hhsize grp 2, 3, 4 Age grp 2, 3, 4 l . estimate I-stat estimate I-stat estimate I-stat estimate I-stat estimate I-stat 

Total Observations 3193 3193 3193 3193 3193 
\ . Observations Accepted 2924 2924 2924 2924 2924 

Utinty Expression Variables 
0 worker alternative ;· a-utility (comparison basis) 

1 worker alternative 
Constant -0.7226 -2.9 -1.9730 -5.8 -7.5050 ·19.9 0.1685 1.0 -3.5090 -7.2 
Income category 1 -0.7612 -4.2 -1.9780 -11.5 -1.7860 -8.8 ·1.3290 ·-6.2 
Income category 2 -0.5906 -3.6 -1.5830 -9.9 0.3941 1.9 -1.2110 -6.6 -0.9322 -5.1 
Income category 3 -0.3059 -2.0 -0.8411 -5.6 0.7441 3.6 -0.7041 -4.1 -0.5195 -3.1 
Income category 4 1.2890 6.2 
Income category 5 (p) 
Household size -0.2287 ·2.0 
HH size category 1 4.5760 13.9 5.5650 16.3 5.5770 16.4 
HH size category 2 3.8510 12.0 5.1390 15.2 ·1.5380 -12.6 5.2600 15.5 
HH size category 3 4.8560 10.9 6.5170 12.8 .J.7720 -16.8 6.0050 12.3 
HH size category 4 1.5610 1.4 
Age of head of household -0.0178 -5.4 
Age category 1 
Age category 2 27660 19.6 5.3650 25.1 4.5730 22.5 2.6060 6.6 
Age category 3 1.4520 10.1 1.3500 9.3 1.6000 10.5 -1.4260 .J.8 
· ·e category 4 -2.9270 -7.9 

·· : · 2 worker alternative 
Constant -5.4980 ·15.0 -0.6443 ·25 ·9.3110 -229 ·22720 -9.7 -1.6610 -3.9 

.... Income category 1 -1.7140 -7.1 ·20520 -9.9 -26420 -10.7 -1.8180 -6.4 
Income category 2 ·1.3990 -6.8 ·1.9160 -10.9 0.3919 1.2 -1.9420 -9.0 -1.4650 -6.5 
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Income category 3 -0.8766 -4.9 -1.1940 -7.7 1.0210 3.4 -1.2560 -6.6 -0.8281 
Income category 4 1.9050 6.7 
Income category 5 (p) 
Household size 1.6740 11.5 
HH size category 1 (n/a) 
HH size category 2 3.7750 17.9 5.2580 22.1 5.3500 
HH size category 3 5.1660 14.5 6.9260 15.2 -1.8150 -11.1 6.2760 
HH size category 4 3.8080 3.3 
Age of head of household -0.0302 -7.8 
Age category 1 4.3270 13.0 6.3860 14.0 5.1970 14.6 
Age category 2 4.3010 17.6 7.5790 25.4 6.2920 220 1.7830 
Age category 3 2.4240 9.5 2.4000 9.3 2.5450 9.9 -3.4100 
/>i;je category 4 -5.7780 

3+ worker alternative 
Constant -13.8200 -23.7 0.4415 4.9 -7.8660 -11.6 -6.2430 -8.1 -24830 
Income category 1 -4.0780 -8.8 -3.0850 -12.8 -3.5840 -8.7 -2.4720 
Income category 2 -22730 -6.5 -2.0040 -12.0 1.0530 3.1 -2.0990 -7.0 -1.4510 
Income category 3 -1.2000 -4.5 -1.1270 -8.0 1.6270 5.0 -1.3580 -5.6 -0.9074 
Income category 4 26700 8.5 
Income category 5 (p) 
Household size 5.8190 25.2 
HH size category 1 (n/a) 
HH size category 2 (n/a) 
HH size category 3 3.4230 11.4 4.8400 11.6 4.2360 
HH size category 4 8.4430 7.3 5.3430 
Age of head of household 
Age category 1 6.3890 9.2 7.1260 8.3 
Age category 2 8.2400 12.9 8.6800 11.1 
Age category 3 2.3590 3.5 3.5550 4.3 -0.3662 
Age category 4 

Summary statistics 
Final \lkelihood value -2,085.8 -3,117.4 -2,050.4 -2, 156.4 
Rho squared (zero) 0.4854 0.2309 0.4942 0.4680 
Rho squared (constants) 0.4816 0.2253 0.4904 0.4641 

Notes: All runs include non-availability codes for workers < hhsize. 
Age categories: 1 18-25; 2 25-55; 3 56-65; 4 65+ years [age of head of household]. 
lncomecategories: 1 <$15K; 2$15-25K; 3$25-401<; 4$40K+ 

(p) Indicates variables used in Phoenix model only, listed here for comparative purposes. 

5: TRIP PRODUCTION MODEL DEVELOPMENT 

Trip production models predict the number of trips produced by a zone given socioeconomic 
characteristics of the zone. Trip production models are commonly based on cross-classification 

l ,) 
-4.' :.:" 
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22.3 
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-2,094.8 
0.4832 
0.4794 

analysis with from 2 to 4 classification variables, each with from 2 to 5 categories. Separate c ·· ·· 
cross-classification models are usually defined for each. individual trip purpose, although it is -.;., .. 
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typical to have a single set of classification variables and values for all trip purposes. Models 
were developed for Rural Oregon for the trip purposes defined in Table 7. 

5.1: CROSS-CLASSIFICATION ANALYSIS 

Trip production models using cross-classification analysis determine a set of trip rates per 
household for each category of the classification variables. The rates are actually the joint 
frequency distribution of trips by classification, divided by the joint frequency distribution of 
households by classification. Division is on a classification cell by classification cell basis. The 
result is a set of mean trip rates (trips per household) for each classification product of the joint 
distribution. 

The idea of cross-classification trip production models is that households of similar 
socioeconomic characteristics have similar trip frequency characteristics. Using the joint 
frequency distributions of trips and households, trip rates are determined for a very disaggregate 
grouping of households. Also, the grouping by product of classification variables allows for trip 
rates to be determined that have nonlinear relationships with those classification variables. This 
is accomplished without having to specify functional form and structure as one would be 
required to do in traditional nonlinear regression analysis. Cross-classification analysis is 
therefore very powerful, is simple to apply, and is almost exclusively the method of choice in 
practice for traditional trip production model development. 

5.2: DATA SOURCE AND CLASSIFICATION VARIABLES 

The source of data for estimating trip production models is the household travel survey. 
Typically, one would use trip records from a survey of households in the specific region of 
interest. For a generic trip production model for Rural Oregon, trips from households in all 8 
counties surveyed were used. The reasons are primarily the same as have already been 
mentioned: to have adequate representation of household types typically undersampled in home 
interview surveys (e.g. households with no automobiles owned), and to develop a single generic 
model which would be applicable to all rural areas in Oregon. 

With nearly 3,200 households surveyed in the 8 counties, a rich set of data existed for classifying 
mean trip rates. If the sample of households were too small, one would be forced to develop a 
model with fewer classification variables and fewer categories of those variables. Had we 
developed a separate model for each county (or specifically Klamath County), we would have 
been limited in our specification of the cross-classification variables in order to get statistically 
meaningful mean trip rates. 

Classification variables can be any attribute of the household for which a corresponding zonal 
value can be determined for applying the final model form. It is typical to base these on 
socioeconomic data. For the models developed here, the following classifications were 
preliminarily specified: 
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• household size (!, 2, 3, 4+ persons per household) 
• household workers (0, 1, 2, 3+ workers per household) 
• household annual income ($0 - $14,999, $15,000 - $24,999, $25,000 - $39,999, $40,000 +) 
• household autos (0, 1, 2, 3+ autos per household) 

After evaluating the joint frequency distribution, it was determined that we needed to eliminate 
some cells in order to increase the numbers of observations over all cells. A straightforward way 
to do this was to define a wealth classification based on a combination of auto ownership and 
household income. The final classification variable specification was therefore: 

• household size (!, 2, 3, 4+ persons per household) 
• household workers (0, !, 2, 3+ workers per household) 
• · household wealth index : 

- $0 - $14,999 with 0 to 3+ autos 
- $15,000- $24,999 with 0 or 1 autos 
- $15,000 - $24,999 with 2 or 3+ autos 
- $25,000 - $39,999 with 0 or 1 autos 
- $25,000 - $39,999 with 2 or 3+ autos 
- $40,000 +with 0 or 1 autos 
- $40,000 +with 2 or 3+ autos 

5.3: MODEL RESULTS AND VALIDATION 

As described earlier, the trip ,rates are calculated by summing the total trips (for a given trip 
purpose) and dividing by the sum of the households for each cross-classification category. In the 
model specified above, there would be ( 4 household size categories) • ( 4 income worker 
categories)• (7 wealth categories), giving 112 categories of trip rates. 

These 112 trip rate values can be related to the households in the travel sUIVey by their 
combination of household size, workers, and wealth (the product of cross-classification 
variables). Since each household is represented only once in the survey, the mean trip rate 
represents the estimated total trips (by purpose) for that household. If we compare the estimated 
trips with the observed trips reported in the sUIVey for each household, we have a disaggregate 
validation measure to judge the effectiveness of the model. This is shown graphically in Figure 
4. The regression line is another indicator of goodness of fit for the model. If the model 
predicted perfectly, the regression line for the scatter diagram would have a slope of 1.0 and an 
intercept of 0.0. The household based disaggregate comparison is a particularly good fit with an 
R-squared value of 0.35. At the household level, an R-squared value of 0.15 is usually quite 
acceptable. 
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Figures 5 and 6 show validation comparisons with increasing amounts of aggregation. Figure 5 
is a TAZ level comparison. Again the R-square of0.94 is extremely good at a TAZ level. The 
district level comparison shows an even better fit, as expected. 

The evaluation criteria for validation of the cross-classification trip production models are 
typically that the disaggregate scatter diagrams exhibit acceptable goodness of fit characteristics, 
as they did here, and that the individual trip rates are statistically valid (i.e. they are based on a 
sufficient number of observations in each cross-classification cell - 10 being considered 
sufficient). 

The final validation comparison is made after the software for applying the trip production model 
is complete. The actual total trips produced by the trip production application program are 
compared to the expanded total trips from the home interview survey. Figure 7 shows this 
comparison, for all trips, on a district basis. The statistics show a very good fit, with R-squared 
near 0.80. This statistic is clearly lower due to the one outlier. Otherwise, the slope and 
intercept value of the regression line are very good. It is also a particularly good fit given that 
the model trip rates were based on 8 county data, and these aggregate results are for the Klamath 
Falls are alone. We see how well the model fits when applied to an individual area. 
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6: TRIP ATTRACTION MODEL DEVELOPMENT 

Trip attraction models predict the number of trips attracted to each zone or to a particular land 
use. Traditionally, trip attraction models are based on linear regression models because of the 
high correlation between the trips made and the explanatory land use variables including 
employment, population, and school/college enrollment However, if a workplace survey were 
available, then a disaggregate trip attraction model should be considered. No such survey is 
available for the rural counties of Oregon. Thus, the trip attraction models are based on linear 
regression equations. 

6.1: AGGREGATE ANALYSIS 

Regression analysis at the district level forms the basis for development of a trip attraction 
model. Using trip ends (by purpose) in each district as the dependent variable and the aggregated 
zonal values (i.e., of employment, households, population, etc.) as the independent variables, 
multiple regression equations were be derived. These resulting models were then tested for sound 
statistical fit using base year data, and also checked for reasonableness. 

The primary advantage of aggregate regression models is that they greatly simplify the process of 
data forecasting. One of the main disadvantages of regression models is that the aggregation 
process obscures variations in the data used for estimation. The district system is assumed to be 
homogeneous, but rarely this is the case. The reliability of the regression models is a function of 
the degree to which the district and zonal data represent the true variation. When constructing the 
district system for the attraction model, extra care must be taken to minimize the amount of 
variability within the districts.;< 

6.2: TRIP ATTRACTION MODEL FORM 

Attractions for the study area, at the district level, were regressed against the following set of 
typical land use variables: 

• retail employment 
• non-retail employment 

total employment 
total population 
total households 
college erirollment 

The set ofregression models that were tested are summarized in Table 13. 

Table 13: Trio Attraction Models Tested 

Trip 
Purpose 

~· ression Statistics for Initial Run w/ Constant 
Model Independent r F·Prob Var t Standard Constant 

Alternative Variables Squared Coe ff values Error 

T 11\ 121 
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HBUniversitv 1 .. S 1. Colleae enrollment 1.000 0.536 
( onlv 1 zone with anv colleae enrollment} 

HBElem/Sec 2 1. Total oooulation 0.728 0.000 0.938 0.888 1.056 -369.075 -46.7% 
2. Total households -1.353 -0.511 2.645 

HBShoo 2 S1 1. Retail emolovment 0.845 I 4.186 8.814 0.475 286.929 ·31.6% 
2. Non-retail emolovment -0.233 -1.143 0.204 

HBShoo 3 S2 1. Retail emolovment 0.865 4.232 9.551 0.443 -2.753 -0.3% 
2. Non-retail emolovment -0.160 -0.822 0.195 
3. Total oooulation 0.082 1.686 0.049 

HBRec 1 1. Non-i"etailem lovment -0.024 0.427 0.332 0.820 0.405 894.126 78.3% 
.. ~~~;,.= '2i.~' ~;s;;:' il'i.Noo:ia · · · - • rt.li't~,,,,, :;.;.;o:~H ~o:.oos •'i!0'.560~~1i955 9'~Jli286 ~resa ~ 

2. Total households 0.696 3.899 0.179 
3 1. Non-retail emplovment 0.467 0.019 0.571 1.765 0.324 -38.562 -3.4% 

2. Total oooulation 0.123 0.094 1.310 
3. Total households 0.389 0.119 3.265 

·,_..~~~+--f~-f"'-'-"='-'=:=:=::=-~~-f~~-+~--1~-=-=:.=.i-~=:..:.=.i-~-==:::+-~~-+~~--1 

HBOther 1. Retail emoloyment 0.300 0.020 2.973 2.645 1.124 935.871 62.4% 
2 1. Retail emolovment 0.276 0.057 2.925 2.554 1.145 668.923 44.6% 

2. Non-retail emplovment 0.371 0.754 0.491 
. 3 S 1. Retail emolovment 0.659 0.002 3.028 3.849 0.787 -414.455 -27.6% 

2. Non-fetail employment 0.635 1.842 0.345 
3. Total households 0.816 3.801 0.215 

4 1. Retahmoloyment 0.664 0.002 3.110 3.981 0.781 -499.733 -33.3% 
2. Non-retail emolovment 0.666 1.939 0.343 
3. Total pooulation 0.330 3.857 0.086 

5 1. Total emolovment 0.474 0.008 1.048 2.724 0.385 -376.613 -25.1% 
2. Total households 0.845 3.171 0.266 

6 1. Total emolovment 0.469 0.009 1.086 2.792 0.389 -450.697 -30.0% 

NHB- 1. Retail employment o.ns 4.480 7.088 0.632 711.207 45.5% 
Non Work 

2 1. Retail employment O.m 4.445 7.003 0.635 521.807 33.4% 
2. Non-retail emplovment 0.263 0.965 0.272 

.. ::!~".,~ ''" ~:;~~ '.'''S±" "ERefilf .. . ~"":"'''""' ~'·(1.89 ,;~";!"!' ~4':502 ,>..~0£1~0:444 . 
2. Non-fetail amoloyment I 0.407 2.095 0.194 
3. Total households 0.446 3.683 0.121 

4 1. Retailemplovment 0.891 4.545 10.189 0.446 -111.289 -7.1% 
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2. Non-retail emolovment 0.423 2.156 0.196 
3. Total oooulation 0.179 3.659 0.049 

Notes: 11 Indicates the orobabilitv that all coefficients, exciudinn the constant are equal to 0. 
21 Can be removed, once a final model is selected. 
31 Percent of variation.exolained bv the constanizjconstant value'number of districts)/observed attractions. 
~ indicates oreferred models for aeneric rural area model. 
S indicates the models that are beino used bv SKATS. 

The regression model results were evaluated based upon the following criteria: 
The existence of a causal relationship between the independent and the dependent 
variables. 
Independent variables must be forecastable. 
The intercept must not be large in magnitude (i.e., explaining a large proportion of 
dependent variable value). 

Qualitative assessment of the reasonableness of the regression output against factual data 

6.3: HOME-BASED WORK TRIP ATTRACTIONS 

The independent variables evaluated for the rate of attraction of home-based work trips are 
typically total employment as well as the stratification of total employment into retail and non
retail employment. The stratified model performs slightly better (i.e., r"2 values of 0.82 versus 
0.71) and the constant is slightly smaller. The constant of this equation must be removed, as it is 
illogical to estimate trip attractions in a zone with no employment. This is done by rerunning the 
regression estimation and forcing the constant through zero. After removal of the constant term 
the final equation would be: r 
HBWork trip attractions= 2.624*retail employment+ l.140*nonretail employment 

6.4: HOME-BASED UNIVERSITY TRIP ATTRACTIONS 

In the home-based university trip purpose, the regression equation degenerated into a rate, 
because there was only one district that contained any colleges. Removal of the constant yields 
the following equation: 

HBUniversity trip attractions = 0.536 * college enrollment 

6.5: HOME-BASED SCHOOL TRIP ATTRACTIONS 

For home-based elementary/secondary school attractions, two regression equations were tested. 
The independent variables used in the regression analyses were: total population and total 
households. These values are surrogates for school enrollment. If the school enrollment data were 
available, it should be used in place of these two variables. The two equations have similar 
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indices of relative goodness of fit. However, the second equation had a negative coefficient on 
total households. The constant was also slightly larger in equation 2. Thus, equation 1 was 
chosen. After removal of the constant term the final equation would be: 

HBElem/Sec trip attractions= 0.342 * total population 

6.6: HOME-BASED SHOPPING TRIP ATTRACTIONS 

Three regressions equations were tested for home-based shopping attractions. The coefficient of 
determination were about the same on all three equations. The negative value on the non-retail 
employment variable is logical for the following reasons: 1) non-retail employees should not, by 
themselves, attract shopping trips; 2) non-retail employees do make some non-motorized 
shopping trips to retail establishment in the vicinity of their workplace; 3) retail establishments 
do not judge their sales, and therefore their requirement for employment, on the basis of 
motorized trips attracted but on the basis of all trips attracted; and 4) the more non-retail 
employees there are in the area, the less the need to attract motorized shopping trips (per retail 
employee). However, the t-statistics on some coefficients in equations 2 and 3 were close to 
being insignificant. Thus, equation 1 was selected for implementation. After removal of the 
constant term the final equation would be: 

HBShop trip attractions= 4.341 *retail Employment 

t . 6.7: HOME-BASED RECREATION TRIP ATTRACTIONS 

The home-based recreation attraction model tested the following variables: non-retail 
employment, total households, and total population. A review of the statistical summaries of the 
three models clearly displays,. the strength of regression models 2 and 3 over that of l. Further 
tests on the significance of the slope (size oft-statistic for individual variables) of the remaining 
regressions reveals a stronger correlation between the dependent and independent variables in 
equation 2. After removal of the constant term the final equation would be: 

HBRec trip attractions= 0.552 * non-retail employment+ 0.692 * total households 

6.8: HOME-BASED OTHER TRIP ATTRACTIONS 

All of the available land use variables are typically utilized in this regression model based on the 
assumption that they will have some positive effect on generating home-based other trips 
attractions. The coefficients of the various combinations of independent variables in each 
equation had a positive sign; thus, reinforcing the assumption of the positive effect they have on 
generation of home based other trip attractions. In all tests, there was at least one employment 
variable. In all cases, the employment variable was positive. In most cases, the statistical results 
on the employment variables were significant. Total population and total households combined 
with both employment variables to provide a better model than the remaining variables with total 
households providing a more sound relationship than total population. Removal of the constant 
term in equation 7 yielded the following final equation: 
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HBOther trip attractions= 3.225 *retail employment+ 0.786 *total households. 

6.9: NON-HOME BASED WORK TRIP ATTRACTIONS 

Two equations were defined and tested for this trip purpose. Stratification by employment type 
(retail and non-retail employment) showed positive and strong correlation with the dependent 
variable. The combination of retail and non-retail employment proved to be the better model, 
accounting for about 81 % of the variation in the dependent variable. Removal of the constant 
terrn resulted in the following final equation: 

NHB-Work trip attractions= 0.997 * retail employment+ .214 *non-retail employment 

6.10: NON-HOME BASED NON-WORK TRIP ATTRACTIONS 

Due to the fact that travel for this purpose neither begins nor ends at the traveler's home, it was 
hypothesized that all land use variables would contribute strongly to the explanation of the 
variability of this model. Stratified employment, total households, and population are tested in 
different combinations to assess the validity of this hypothesis. The combination of retail 
employment, non-retail employment and total household variables yielded the most significant 
and sound statistical results, with a coefficient of determination of 0.89, and the lowest bias 
coefficient and standard error of the estimate. Removal of the constant term gave the following 
final equation: 

NHB-Non-Work trip attractions= 4.464 *retail employment+ 0 .374 *non-retail employment+ 
0.426 *total households ·' 

7: DIURNAL FACTORING 

Travel occurs with different intensities at different times of the day. We are often interested in 
traffic measures during the peak travel periods; for example, level of service a.Dalysis is 
concerned only with the peak travel periods. We also require daily measures for evaluating daily 
vehicle-miles traveled (VMT) and estimating average daily traffic (ADT). It is therefore 
necessary that we take into account time of day variation in travel demand in the models under 
development. 

Diurnal factoring is concerned with the frequency distribution of trips in progress within 
specified time periods. Figure 8. Shows a graph of the frequency distribution of Klamath. Falls 
trips over a 24 hour period. The frequency plotted is the number of trips which where occurring 
during each hour. Trips are broken out into 5 categories: 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
Appendix D, Table D-6, Page 3 8 of 61 



!-

Home to Work 
- Work to Home 
- Home to Nonwork 
- Nonwork to Home 
- Nonhome-Based 

IN-PROGRESS DRAFT REPORT 

We don't often look at home to work and work to home as separate trip pwposes (they are 
usually considered together as home-based work trips). However, for the pwpose of determining 
time of day factors, it is instructive to look at the directionality implicit in this distinction. 
Figure 8. 
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In this model development project, travel demand is split by time of day prior to traffic 
assignment The other models (trip generation, destination choice, mode choice factoring) are 
based on daily demand. For traffic assignment however, it is desirable to have a model which 
validates well with peak hour traffic counts. The diurnal factors developed from Figure 8. and 
described further below are used to divide daily demand into peak hour demand for each peak 
hour as well as other designated time periods of interest during the day. 

7.1: TRIPS IN MOTION FREQUENCY 

The trips in motion frequency is somewhat different than a typical trip frequency which would 
merely indicate at what time trips began their journeys. Trips in motion is a frequency of all trips 
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in progress at the various time designations. For example, if a trip began at 8:00 am and ended at 
9:05 am, the trip would contribute to the frequency in the 8-9 am slot and in the 9-10 am slot. 
This type of frequency is more indicative of the actual travel demand as it takes into account 
length of travel as opposed to just starts of trips. 

7.2: SPECIFYING TIME PERIODS 

Looking at the frequency distribution for total trips in motion, there appears to be three 
significant peaks: morning, evening, and late afternoon, with a fourth minor peak at midday. For 
each of the five trip purposes described above, the one hour periods during which maximum 
hourly trips in motion occurred were identified as: 

- Home to Work 
- Work to Horne 
- Horne to Nonwork 
- Nonwork to Horne 
- Nonhorne-Based 
- Total 

(7:00 am to 8:00 am) 
(4:45 pm to 5:45 pm) 
(7:15 am to 8:15 am) 
(4:30 pm to 5:30 pm) 
(1 :45 pm to 2:45 pm) 
(7:30 am to 8:30 am and 4:30 pm to 5:30 pm) 

One set of diurnal factors were to be specified· for all trip purposes, so those for total trips were 
chosen. These were representative of the peaks identified by home to work and home to 
nonwork in the morning and work to home and nonwork to home in the evening. In addition to 
these two peak periods, two off-peak periods were identified. These are from 8:30 am to 4:30 
pm, and the remainder of the .day (12:00 am to 7:30 am and 5:30 pm to 12:00 am). Table 14. 
Shows the aggregate proportions of trips by the four specified time periods. The proportions 
under the total trips heading are the diurnal final factors. 

Table 14. 
Diurnal Factors 

HW WH HNW NWH NHB Total 

am 7:30-8:30 24.80% 0.23% 17.62% 2.27% . 3.97% . 9.56% 

mid 8:30-4:30 31.05% 40.97% 50.28% 57.09% 75.68% 54.87% 

pm 4:30-5:30 2.73% 25.93% 6.19% 12.36% 7.66% 9.68% 

rest 12:00-7:30 41.41% 32.87% 25.91% 28.27% 12.69% 25.89% 
5:30-12:00 

Daily 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 
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8: TRIP DISTRIBUTION MODEL DEVELOPMENT 

The trip distribution model was developed as a set of destination choice models by trip purpose 
(see Table 7) based on the multinomial logit modeling framework. Parameters for the 
destination choice models were estimated with data specific to the Klamath Falls modeling area. 
This section describes the development of the destination choice models, variable definitions, 
parameter estimation, and validation. 

8.1: DESTINATION CHOICE MODEL DEVELOPMENT 

Multinomial logit based destination choice models are state-of-the-practice for trip distribution 
modeling. These models are much more behaviorally representative than their counterpart, the 
gravity models, commonly found in practice. Gravity models typically use a very general form 
of impedance function which reflects trip length characteristics on average of travelers. Travel 
characteristics which deviate from the average are typically represented through what are 
commonly referred to as K-factors. This modeling methodology is generally not regarded 
highly, particularly if too many K-factors are implemented rather than implementing more 
behaviorally responsive model forms (i.e. more model stratification by socioeconomic class or 
trip purposes more reflective of travel behavior). 

Gravity models based on locally calibrated impedance functions and set of K-factors are also 
very much tied to the particUtar area For this model development project, a generic trip 
distribution model which could be applied to other rural areas was desired. Therefore, the 
destination choice modeling framework is not only superior on a theoretical basis, but also on a 
practical basis. 

8.1.1: MODEL FORMULATION 

The functional form of the multinomial Jogit model was shown in Section 4.3.1. The same 
function is used for destination choice modeling as was used for auto ownership and workers per 
household modeling. The difference is in the alternative choices (traffic analysis zones as 
destination choices) and in the utility function specifications. 

The first decision to be made in modeling destination choice is how to specify the alternatives. 
In a model with hundreds of traffic analysis zones, it may be impractical to allow each 
destination to be an alternative. Techniques have been developed for sampling from alternatives 
to give a limited choice set. For the Klamath Falls model, approximately 80 traffic analysis 
zones were represented and therefore 80 alternatives would define the choice set. Since 80 
alternatives were well within the limits of the Alogit parameter estimation software used on this 
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project, we decided to allow all 80 alternatives in the choice set and not complicate the procedure 
by sampling from alternatives. 

A utility expression is required for each alternative. The destination choice model is ultimately 
applied for each production zone. The total trip productions are allocated to the choice set 
(attraction zones) for each production zone. Therefore, a utility is specified for each production 
zone to attraction zone interaction, given the production zone. The utility is defined by attributes 
of the zone pair interaction as well as by socioeconomic characteristics of the attraction zone. 
The model formulation is determined by finding the combination of utility function variables that 
result in the best model evaluation measures. 

8.1.2: MODEL VARIABLES 

As was mentioned in the previous section, destination choice utility function variables reflect the 
interaction of the production and attraction zone (i.e. distance, travel time, travel cost) and reflect 
characteristics of the attraction zones (i.e. geographic location, land use, socioeconomics). The 
list below contains all of the variables that were evaluated for possible inclusion in the utility 
expressions. Note that many of these variables proved to be not statistically significant and are 
therefore not part of the final utility expressions. 

Interzonal travel time (minutes) 
- Interzonal travel time (first 5 minutes) 
- Interzonal travel time (minutes exceeding first 5 minutes) 
- Percent of interzonal time spent traversing 5 5 mph links 
- Total households at attraction zone 
- Households by horising category at attraction zone (single family, multi-family, other) 
- Total employment at attraction zone 
- Employment by category at attraction zone (industrial, retail, service, education, 

government, special, other) 
- Employment by retail/nonretail 
- Traffic analysis zone size (sq. miles) 
- Klamath Falls CBD location (0/1) 
- Altamont CBD location (0/1) 
- Zone pair_ contained within a single district (0/1; districts are one of 15 predefined) 
- Intrazonal zone pair ( 0/1) 
- Side of river location of attraction zone (0/1; east/west) 
- Zone pair on opposite sides of river (0/1) 
- Orientation of zone pair locations (NE,NW,SE,SW) 

8.1.3: PARAMETER ESTIMATION 

As shown in section 4.1.3, the utility expressions for each alternative consist of the summation of 
attributes of the alternatives (variables) where each attribute is weighted by a model coefficient. 
These coefficients are the unknown parameters in the model estimation. The process of 
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estimating the destination choice models involves solving for these unknown parameters given 
data on the alternatives available and on which alternative was observed to be chosen. For this 
modeling effort, that data comes by way of the household travel survey, specifically, the 
individual trips recorded on travel diaries. 

Estimating the parameters of a multinomial logit model is a fairly straightforward task using 
maximum likelihood estimation techniques. Many software packages do this very well. In this 
project, ALOGIT2 software was used to estimate the parameters. The software requires as input 
an estimation dataset and a specification of the utility functions (i.e. the combination of variables 
and their coefficients). The estimation dataset contains values for all of the variables mentioned 
in the previous Section in separate columns. These values are required for not only the 
alternative observed to be chosen, but for all non-chosen alternatives for each observation as 
well. The format of this dataset and the utility function definitions are input to Alogit through a 
control file, and the software computes the values of the parameters which best explain the 
choices observed by the individual trip makers, given attributes of all the alternatives and utility 
function definitions. 

The output of ALOGIT for any given set of utility expressions is the values of the parameters 
estimated, some statistical measures of the significance of those parameter values, and some 
statistical measures of the overall quality of the maximum likelihood solution procedure. The 
quality of the estimated model can be judged based on the correctness of the signs of the 
parameters and their values relative to other comparable variable values. Other measures include 
the goodness of fitmeasures reported by the likelihood maximization method. A final evaluation 
measure used was to apply the resultant parameters to the utility functions in the multinomial 
logit formula and compute e~ated proportions for each alternative. These proportions can 
then be summed by attractioµ'. district and compared to observed trips summed by attraction 
district. This summary can also be made over a range of travel time categories to provide even 
more information about how the estimated results compare to observed, stratified by travel time 
length. 

Using all the aforementioned criteria, the utility specification that best suits the observed data is 
d.eterrnined. This is done on a purpose by purpose basis, so a set of destination choice models are 
determined. · Had there been even more observed trip records available, it may have been 
desirable to segment the trip purposes further by socioeconomic classification for example. 

8.2: ESTIMATION EVALUATION 
This section describes the findings from trial estimation runs with various utility function 
specifications. The final set of utility equations determined for Klamath Falls are presented, and 
some validation results are discussed. 

'ALOGIT User's Guide, Version 3.8: August 1995, HCG Report 5001 - l, Hague Consulting Group, The Hague, 
Netherlands. 
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8.2.1: ESTIMATION TRIALS 

As discussed above, there are several evaluation criteria that one may use when evaluating 
various candidate model specifications. As it turned out, there was very little difference between 
likelihood function statistics between most model forms. They generally all had rho-squared 
values of approximately 0.35 which is quite acceptable, though not very useful as a measure of 
effectiveness when there is such little variation in values. Therefore, the primary criteria used to 
evaluate the estimation trials were that parameter values be reasonable in sign, value, and 
relation, and that district level disaggregate validation be acceptable. This was determined by 
looking at observed vs. estimated, both at actual values and at the equation of the regression lines 
through the scatter diagrams of observed vs. estimated. 

8.2.2: USABLE UTILITY VARIABLES 

A number of fairly complex utility functions where evaluated that intuitively seemed to represent 
the differences among alternative attraction zones fairly well. These included dummy variables 
for zone pairs that crossed the river in Klamath Falls (reflecting potential natural barrier bias), 
dummy variables that indicated the zone pair was intrazonal or intradistrict (reflecting short 
distance preference), variables that indicated directionality preference between zone pairs, and 
dummy variables for central business districts: Only the CBD indicator variables proved to be 
statistically significant and beneficial to the models. 

Various level of service attributes were also evaluated to measure travel impedance between 
zones. These included travel time, the amount of travel time less than 5 minutes (i.e. min[ travel 
time, 5 minutes]), the amount of travel time greater than 5 minutes (i.e. max[travel time, 5 
minutes]), and the proportion of total travel time spent traversing 55 mph highway network links. 
Only travel time alone proved to be beneficial. As it turned out, a polynomial function of travel 
time (B1 *Time + B2 *Time**2 + B3 *Time*"3, with B,, B2, and B3 parameters to be estimated) 
was very significant in each of the trip purpose models. 

Finally, many combinations of socioeconomic variables including housing, employment by 
category, zone size, and household and employment densities were evaluated. Employment by 
category was important with some categories contributing to some trip purpose models more 
than others. -

8.2.3: SIZE VARIABLES 

The utility expressions in a multinomial logit model are sometimes enhanced by including what 
is referred to as a size term. The size term is added to the summation of attributes as the natural 
logarithm of a combination of size variables, again weighted by unknown parameters. The utility 
equation defined in Section 4.3.1 can therefore be further generalized for the case where one or 
more size variables are included: 
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=the alternative number 
= i separate socio-economic household characteristics 
= j separate interzonal accessibility or level of service measures (i.e. travel time) 

SJ = size variable 
a,,, b j, Cj = model Coefficients 

Multinomial logit based destination choice models are a good example of models which benefit 
from the inclusion of a size term in utility functions. The size term (SJ, the argument to the 
natural logarithm) is a function of one or more variables which represent the size of the 
alternative in question; or in other words, is a measure of the underlying opportunities for 
selecting the given alternative relative to other alternatives. For example, total employment of 
the attraction zone is an excellent size variable for home-based work destination choice models 
as the employment variable represents a measure of the number of work related trips relative to 
that of the other attraction zones in the region. 

8.3: MODEL RESULTS AND VALIDATION 

The results of destination choice model estimation are shown in Figures 9-15. These figures 
show the final recommended models for the trip purposes defined earlier. Note that for home
based university trips, there is no model since all university trip productions go to a single, 
known attraction zone. 

Figures 9-15 are all formatted the same way. The trip purpose is identified in the upper left hand 
comer. The utility function is defined below the trip purpose title. Variables in the utility 
functions are defined below the utility equations. Below these variable definitions are coefficient 
values and their corresponding t-statistic and standard error values. The table at the bottom 
compares observed vs. estimated trips by attraction district for each of five travel time ranges and 
all trips. Below this table at the bottom are root mean square error statistics and RMSE as a 
proportion of mean estimated trips per category. Finally, the graph in the upper right comer is a 
scatter diagram of total observed versus total estimated trips with the equation of the regression 
line through the scatter plot shown as well. 

These figures provided the main criteria by which acceptable models were judged. While we 
were concerned with the quality of estimates in each travel time category and for each district, 
we concentrated primarily on getting good results for total trips by district and especially for 
districts with the most activity. 

Looking p.~ ~e y~t llMSE_ fo! tCft¥ !dg.s
1
J?f. ~h purpose, we can conclude based on this 

disaggreg'lire vitlidiitfpll!, !filfrtlitjnWer$c{stiinatt'd1 are quite good. Percent RMSE relates average 
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absolute error between observed and estimated to the mean trips per district value. In no case _.t0 
was the mean error more than 4.5% of the mean trips per district. Looking at Figure 16., a ~.! 
composite of all trip purposes in one table and graph, we see that over all trip purposes the fit is 
extremely good and the measure of Ri\/1SE very small. Given the quality of the estimates for 
each trip purpose as well as for overall, we are quite happy with the destination choice model 
results. 

8.4: TRANSFERABILITY 

The final destination choice model forms contain variables that were carefully selected to both 
provide a robust model for Klamath Falls and be transferable to other Rural Oregon areas. The 
models depend only on network travel times, zonal socioeconomic and demographic data, and 
CBD location dummy variables. These should all be readily available for any region that 
requires a travel demand model. 
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Figure 9. 

Home Based Work 
District Based Comparison 

jV;i = Plii + p, r!+ p,r,J + p,Ki _cBD+ p,A11 ~cBD+ ki[EMPWtlj I 40 

Model Valiables: 35 

vu Systematic utility 30 
TQ Travel time skims from Klamath Falls EMME/2 model 
KF_CBD Dummy variable for Klamath Falls CBD zones ,, 25 ., 

. .IL 
AILCBD Dummy variable for Altamont CBD zones ~ 20. 
EMP/ot Total employment of attraction zone "' ,fl 15 .. 

Estimated Celflcienls: T Ratio: Skt Err. 10 p1 -0.355300 -3.7 0.0950 
p2 0.031180 2.3 0.0137 5 
p1 -0.001202 -2 0.0006 ·o 
P4 -0.250400 -2.8 0.0886 0 5 10 15 20 25 30 35 40 ps 0.006378 0.1 0.1000 

Observed 

Freq 0-3mln. 3-6 min. 6 -9 min. 9-12mln. 12 +min. Total Rel 
Dlatrlct Zone a Obs Est Obs Est Obs Est Obs Est Obs Est Obs Est Err 

1 4 21 26.6 29 52.4 59 43.7 47 28.5 3 9.7 159 160.9 1°/o 
2 5 21 18.7 75 39 19 34 6 22.9 0 8 121 122.6 1% 
3 3 4 4.3 1 9.6 5 7 4 4.6 1 1.7 15 27.2 81°/o 
4 4 18 8.3 31 16 0 12.9 7 8.8 3 3 59 49 -17% 
5 4 23 21.5 18 43.9 31 33.5 23 23.5 20 8.6 115 131 14% 
6 5 25 11.5 16 23.8 34 19 16 12.6 0 4.4 91 71.3 -22% 
7 6 4 2.6 14 6 0 5.3 4 3.4 0 1.3 22 18.6 -15% 
8 8 0 3.3 0 7.1 6 6.5 6 4.9 0 1.5 12 23.3 94% 
9 9 0 14.7 8 33.6 40 33.4 35 26.3 26 7.9 109 115.9 501o 

10 6 0 0.8 0 2.1 0 2.3 2 1.6 8 0.7 10 7.5 -25o/o 
11 4 0 7.9 24 17.3 24 15.7 8 11 0 3.7 56 55.6 -1°/o 
12 8 21 16.7 67 40.9 26 38.4 20 25.3 0 9.4 134 130.7 -2% 
13 10 9 5.4 20 13.3 12 12.5 6 8.6 0 2.9 47 42.7 -9o/o 
14 5 0 1.2 0 3.2 15 3.6 4 2.4 0 0.9 19 11.3 -41% 
15 1 4 8.7 19 13.6 8 10.6 4 7.6 6 2.8 41 41.3 1% 

Total 82 150 150.2 322 321.8 279 ·278.4 192 192 67 66.5 1010 1008.9 

Root Mean Square Error 6.570134 17.24092 9.300753 7.21138 7.141662 8.873669 
Percent RMSE 4.38% 5.35% 3.33% 3.76% 10.66% 0.88% 
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Figure 10. 

Home Based Shopping Trips 

.. 1 1 Service1 . 
District Based Comparison 

Vy~ P,Tu + p, Tu+ p,Tu + P, . + P,KF _CBD+ P6 Alt_CBD+ ln[Re tail] 
L Serv1ceJ 
J 

Model Variables: 
vu 
TU 
Service 
Retail 
KF_CBD 
All_CBD 

Estimated Cefficlents: 

District 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Total 

pt 
p2 
p1 
P4 
ps 
P6 

freq 
Zone a 

4 
5 
3 
4 
4 
5 
6 
8 
9 
6 
4 
8 

10 
5 
1 

82 

Systematic uUlity 
Travel lime skims from Klamath Falls EMMEl2 model 
Total Service Employment of attraction zone 
Total Relail Employment of altfacUon zone 
Klamath Falls CBD dummy 
Altamont CBD dummy '" 

T RaUo: Stet. Err:. 
-0.89470 -5.7 0.158 
0.08540 2.9 0.030 

-0.00389 -2.3 0.002 
-15.91000 -7.6 2.100 

0.25380 1.4 0.181 
-0.13780 -1.3 0.103 

0- 3 min. 3-6 min. 6-9 min. 
Obs Est Obs Est Obs 

12 9 13 23.8 15 
18 51.7 91 89.5 45 

9 0.3 11 0.9 0 
4 2.5 2 6.3 0 
3 2.2 2 6.1 0 

11 16.8 57 32.9 22 
0 1.6 2 3.2 0 
0 0.1 0 0.8 0 
3 0.3 0 0.8 0 
0 1.6 0 4.1 0 
0 6.5 25 13.9 20 

64 38.8 43 58.7 18 
11 3.7 1 7.6 0 
0 0.2 2 0.4 4 
0 0 0 0 0 

135 135.3 249 249 124 

I 50 

. 40 .,, 
s 
~ 30 

"' ~ 20 

I 10 

I 
0 

0 10 

9-12min. 
Est Obs 

11.8 4 
42.1 15 

0.5 0 
6.6 0 

6 0 
14.7 4 

1.4 0 
0.9 0 
0.6 0 
2.6 0 
7.3 3 

25.9 10 
2.9 0 
0.7 0 

0 0 
124 36 

20 30 

Obsorved 

12 +min. 
Est Obs Est 
3.3 0 0.2 

13.1 0 0.3 
0.1 0 0 
2.1 0 0.1 
1.5 0 0.1 
3.9 0 0.1 
0.3 0 0 
0.7 0 0 
0.1 1 0 
0.7 0 0 
2.7 0 0 
6.6 0 0 
0.6 0 0 
0.1 0 0 

0 0 0 
35.8 0.8 

Root Mean Square Error 
Percent RMSE 

11.54686 9.209995 5.193843 1.261745 0.278089 
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40 50 

Total 
Obs Est 

44 48.1 
169 196.7 

20 1.8 
6 17.6 
5 15.9 

94 68.4 
2 6.5 
0 2.5 
4 1.8 
0 9 

48 30.4 
135 130 

12 14.8 
6 1.4 
0 0 

545 544.9 

12.91038 
2.37% 

60 

Rel 
Err 
9% 

16°/o 
-91°/o 
193% 
218% 
-27% 
225% 

-55o/o 

-37°/o 
-4% 
23% 

-77% 
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Figure 11. 

Home Based Elementary/Secondary School Trips 
District Based Comparison 

lvii = P1Tu + P2 T~+ p,TJ + p4 EtJucEmp+ ln[SFHHsJ] 

Model Variables: 
vu SyslemaUc uUlity 
Tij 
EducEmp 
SFHHs 

Travel lime ikims from Klamath Falls EMME/2 model 
EducaUon Employment at attraction zone 

Estimated Coefficients: 
p1 
p2 
p1 
114 

Freq 
District Zonea 

1 4 
2 5 
3 3 
4 4 
5 4 
6 5 
7 6 
6 6 
9 9 

10 6 
11 4 
12 6 
13 10 
14 5 
15 1 

Total 62 

Sing ls Family Housing units at attraction zone 

-0.31990 
-0.00431 
-0.00099 
0.01103 

T RaUo: 
-1.9 
-0.1 
-0.4 
12.7 

0-3mln. 
Oba Eat 

0 1.6 
0 0.1 

11 16.1 
56 66.9 

0 0.4 
0 17.7 
4 3.6 

36 2.3 
0 0.3 
0 1.3 
0 0.3 

33 24.6 
22 34.9 
15 6.3 
0 0 

177 176.6 

Sid. Err. 
0.166 
0.036 
0.002 
0.001 

3-6 min. 
Oba 

0 
0 

14 
29 

4 
0 
0 
2 
0 
0 
0 

75 
66 

6 
0 

216 

Eat 
1.3 
0.2 

17.1 
39.2 

0.6 
26.5 
7.7 
2.6 
0.6 
3.6 
0.9 

42.6 
69.1 

6.1 
0 

216.3 

6-9 min. 
Obs 

0 
0 
2 
2 
0 
0 
4 
o 
o 
0 
0 
2 

25 
21 

0 
56 

100 

s .60 .. 
E 

"' .n 
20 

o 
o 

Est 
0.5 

0 
2.7 

10.6 
0 

4.4 
1.6 
1.7 
0.2 
1.6 
0.2 

13.5 
16.1 

2.7 
0 

56 

20 

9-12mln. 
Obs Est 

0 o 
0 0 
0 0.4 
3 0.3 
1 0 
0 0.7 
0 0.6 
0 0 
0 0 
0 0.1 
0 o 
0 2.7 
0 2.7 
4 0.1 
0 0 
6 7.6 

40 60 

Ob&erved 

12 +min. 
Obs 

o 
0 
0 
0 
0 
0 
0 
0 
0 
o 
o 
0 
0 
o 
0 
0 

Est 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0 

Root Mean Square Error 
Percent RMSE 

11.26001 12.22192 6.594646 1.620266 
6.37% 5.61% 11-76% 20.25% 

0 
#DIV/01 
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Total 
Obs Eat 

3.6 
0.3 

0 
0 

27 
90 

5 
0 
6 

36 
0 
0 
0 

110 
133 

46 
0 

459 

36.3 
117 
1.2 

49.3 
13.7 
6.6 
1.1 
6.6 
1.4 

63.6 
122.6 

15.2 
0 

456.9 

20.36037 
4.44% 

100 
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'.,:_· _.:;::~~:.: 
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Err 

34% 
30% 

-76°/o 

71% 
-63% 

-24% 
-6% 
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Figure 12. 

Home Based Recreational Trips 

Vij - {J,Tu + /12 rt+ {J,T: + fJ.(Govt+ Spec+ 0th)+ {J,KF _ CBD+ f16 Al/ _ CBD + ln[HHtotJI District Based Comparison 

Model Variables: 
Vij 
T!i 
Govt 
Spec 
0th 
HHlot 
KF_CBD 
A/t_CBD 

Estimated Cefficients: 
pt 
p2 
pl 
P4 
ps 
p6 

Freq 
Diotrict Zones 

1 4 
2 5 
3 3 
4 4 
5 4 
6 5 
7 6 
8 8 
9 9 

10 6 
11 4 
12 8 
13 10 
14 5 
15 1 

Total 82 

Systematic u~lity 
Travel time skims from Klamath Falls EMMEl2 model 
Total Government Employment of attraction zone 
Total Special Employmentol attraction zone 
Total Other Employment of attraction zone 
Total housing units of attraction zone 
Klamath Falls CBD dummy variable 
Altamont CBD dummy variable 

TRatio: Std. Err. 
..Q.344300 -3.1000 0.111 
0.027430 1.5000 O.D18 

..Q.001534 -1.8000 0.001 
0.003849 27.2000 0.000 
1.222000 9.8000 0.124 
2.121000 7.8000 0.272 

D-3min. 3-&min. 6 - 9 min. 
Obo Eot Obs Est Obs 

10 13.8 28 27.3 25 
2 2.8 21 5.1 13 

22 7 5 13.2 14 
5 14.2 27 31.8 6 
3 13.4 5 27.8 78 
1 15.1 12 28.5 15 
6 5.5 8 10.4 12 
4 2.9 10 5.6 8 
4 1.6 0 2.2 9 
0 2.2 14 4 0 
0 0.5 6 0.8 9 

33 24.4 58 42.6 39 
42 23.2 43 38.1 10 

0 1.7 0 2.9 2 
0 3.7 12 8.6 2 

132 132 249 248.9 242 

80 

l 
~ 

20 

0 
0 10 

9 -12 min. 
Est Obs 
26 10 

4.6 4 
11.4 0 
33.2 17 
27.4 14 
25.2 0 
8.5 2 
8.9 4 
3.2 5 
4.2 1 
0.9 0 

36.6 8 
39.7 7 

4 0 
8.1 4 

241.9 76 

20 

Est 
7.8 
1.6 
3.1 
8.6 
6.9 
7.8 
3.1 
2.7 
1.1 
1.6 
0.3 

14.3 
13.6 

1.1 
2.1 

75.7 

30 40 

Observed 

12 +min. 
Obs Est 

2 1.9 
0 0.3 
0 0.9 
1 2.5 
1 2.2 
0 1.9 
2 0.8 
2 0.7 
8 0.1 
2 0.7 
0 0 
1 3.3 
1 3 
0 0.4 
0 0.6 

20 19.3 

Root Mean Square Error 8.516572 10.24308 17.40033 4.536151 2.383974 
RMSE/Total 6.45% 4.11% 7.19% 5.97% 11.92% 
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50 60 70 

Total 
Obs Est 

75 76.8 
40 14.4 
41 35.6 
56 90.3 

101 77.7 
28 78.5 
30 28.3 
28 20.8 
26 8.2 
17 12.7 
15 2.5 

139 121.2 
103 117.6 

2 10.1 
18 23.1 

719 717.8 

20.20779 
2.81% 

80 

Rel 
Err 
2°/o 

-64°/o 
-13% 
61 o/o 

-23°/o 
180% 

-6% 
-26% 
-68% 
-25o/o 
-83°/o 
-13% 
14% 

405% 
28o/o 

Cl~ 
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Figure 13. 

Home Based Other Trips 

Vij = P,Tu + p, ri+ p,r: + P,(IOO*SerEmp, /TotEmp,)+ P,KF _CBD+ P.Alt _CBD 
District Based Comparison 
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Figure 14. 

Non Home Based Work Trips 
District Based Comparison 

fii ;-p,'.f;+ fi: ifl./Vr;-P,KF _CBD+ p,Alt _CBDI 

Model Variables: 
Vij 
Tli 
KF_CBD 
A/l_CBD 

EsUmaled Cefficlents: 
pt 
p2 
Pl 
P4 
ps 

Systematic utility 
Travel time skims from Klamath Falls EMME/2 model 
Klamath Falls CBD dummy 

'Altamont CBD dummy 

T Ratio: Stet Err. 
-0.279100 -2.5000 0.112 
-0.020450 -1.3000 0.016 
0.001483 2.4000 0.001 
0.626200 3.4000 0.186 
0.669400 3.7000 0.182 

15 

.,, 10 
S· 
~ 
"' 81 5 

0 

Freq 0-3mln. 3-6 min. 6-9 min. 
District Zones Obs Est Obs Est Obs Est 

1 4 13 11.7 17 19.3 8 5.9 
2 5 23 16.8 14 20 5 5.8 
3 3 0 3.1 4 6.3 0 1.7 
4 4 4 3.9 9 8.4 0 2.2 
5 4 9 3.2 16 6.5 2 1.5 
6 5 7 7.5 10 11 0 3.1 
7 6 4 4.1 4 5.8 1 2 
8 8 0 3 8 5.3 1 2.2 
9 9 0 2.5 0 3.9 3 3.1 

10 6 1 2:3 0 3 1 1.9 
11 4 8 4.7 15 6.1 5 2.1 
12 8 5 7.5 14 10.9 9 4.1 
13 10 2 6.6 4 10.5 3 4.4 
14 5 1 1.4 0 2.1 1 1.2 
15 1 2 1 6 2.3 2 0.6 

Total 82 79 79.3 121 121.4 41 41.8 

Root Mean Square Error 3.055596 4.633933 2.037646 
Percenl RMSE 3.87% 3.83% 4.97% 

0 2 4 

9-12 min. 
Obs Est 

1 0.8 
2 1.2 
0 0.3 
0 0.6 
1 0.9 
1 0.6 
1 0.5 
0 0.9 
0 1 
1 0.5 
0 0.4 
3 0.8 
0 1.1 
0 0.5 
0 0.3 

10 10.4 

0.823003 
8.23% 

6 8 

Observed 

12 +min. 
Obs Est 

0 1.2 
0 1.3 
1 0.6 
3 1 
0 1.1 
0 0.6 
1 0.6 
0 1.2 
5 3.3 
1 1.2 
0 0.7 
2 0.9 
1 1.6 
1 1.1 
2 0.3 

17 16.7 

1.106044 
6.51% 
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10 12 

Total 
Obs 

39 
44 

5 
16 
28 
18 
11 
9 
8 
4 

28 
33 
10 
3 

12 
268 

14 16 

Rel 
Est Err 

38.9 Oo/o 
45.1 2°/o 

12 140o/o 
16.1 1 o/o 
13.2 -53o/o 
22.8 27% 

13 18°/o 
12.6 40°/o 
13.8 73% 
8.9 123o/o 
14 -50°/o 

24.2 -27% 
24.2 142°/o 
6.3 110% 
4.5 -63% 

269.6 

7.7852 
2.90°/o 

()e 
·~ ; :~:~~/ 
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Figure 15. 

Non Home Based NonWork Trips 

Vij ~ fl,T., +fl, ri + /l,1~ +fl, KF _CBD + fl,Alt _ CBD + ln[Re tail+ Service] 
District Based Comparison 

80 
Modal Variabl<l•: 

Vij Sy•l<lmalic uUlily 70 

Tii Travel limo •kims from Klamath Falls EMME/2 model 60. 
Service Total S.rvlca Employment of attraction zone .... 50 
Retail T olal Retail Employment of attraction zone s . 
KF_CBD 1 if attraclion zone i• in KF CBD (Dislricl 1); 0 olherwisa E 40 

"' Alt_CBD 1 if attraction zone is in Altamonl CBD (District 2); ~-otherwise .n 30 . .. 
20. 

Estimated Cafficianls: T RaUo: Std. Err. 
Pl -0.505900 -7.0000 0.073 10 
p2 0.035640 2.9000 0.012 0 
Pl -0.000429 -0.8000 0.001 0 10 20 30 40 50 
P4 -0.664200 .a.6000 0.101 

Observed ps -0.418000 -4.6000 0.090 

Freq 0-3mln. 3-6 min. 6-9mln. 9-12mln. 12 +min. 
Dlalrict Zones Oba Est Obs Est Obs Est Obs Est Obs Est 

1 4 73 54.6 39 47.2 13 20.2 7 7.7 0 3.7 
2 5 107 93.9 63 77.7 25 29.4 7 9.6 0 4.3 
3 3 8 12.9 17 13 3 5.9 0 2.1 0 1.3 
4 4 17 15.3 23 15.1 14 7.5 2 3 8 1.8 
5 4 16 21.1 4 22.2 7 14.9 5 5.3 0 3.5 
6 5 26 37.7 40 35 10 13.7 0 4.5 0 2.3 
7 6 0 5.9 24 6.7 6 3 2 1.2 0 0.6 
8 8 1 4.2 6 4.3 2 2.4 0 0.9 0 0.4 
9 9 0 2.7 0 3.1 8 1.5 10 0.6 10 0.2 

10 6 1 2.7 2 3.1 1 1.7 0 0.6 2 0.3 
11 4 19 18 19 16.7 2 7.4 6 2.3 0 1 
12 8 59 65.9 57 67.5 34 28.1 0 9.9 0 4.2 
13 10 9 4.8 20 5.3 9 2.4 1 0.8 0 0.3 
14 5 2 0.4 3 0.5 3 0.2 8 0 4 0 
15 1 2 0 0 0 1 0 1 0 0 0 

Total 82 340 340.1 317 317.4 138 138.3 49 48.5 24 23.9 

Root Mean Square Error 7.429715 9.55287 4.941187 4.471465 3.864626 
Percent RMSE 2.19% 3.01% 3.58% 9.13% 16.10% 
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60 70 

Total 
Obs Est 
132 133.4 
202 214.9 

28 35.2 
64 42.7 
32 67 
76 93.2 
32 17.4 

9 12.2 
28 8.1 

6 8.4 
46 45.4 

150 175.6 
39 13.6 
20 1.1 

4 0 
868 868.2 

17.30896 
1.99% 

,r:-., 

';· 

80 

Roi 
Err 
1% 
6% 

26% 
-33% 
109% 

23% 
-46% 
36% 

-71% 
40% 
-1% 
17% 

.a5% 
-95% 

-100% 
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Figure 16. 

Summary of all trip purposes combined 
Trips by District - All Purposes 

Diotrlct 
1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 

Total 
Mean 

Freq 
Zones 

4 
5 
3 
4 
4 
5 
6 
8 
9 
6 
4 
8 

10 
5 
1 

82 

Root Mean Square Error 
RMSEfTotal 

r,(':':. 

0-Jmin. 
Obs Est 

151.9 
222.6 

55.2 
121.9 
67.6 

123.2 
39.3 

149 
172 

72 
132 

59 
102 
22 
43 
13 

4 
29 

298 
120 
18 

8 
1241 
15.1 

24.2 
29.7 
19.8 
46.2 

206.7 
104.8 

15.8 
12.8 

1241.7 

3-6min. 
Obs 
150 
324 

66 
148 
74 

149 
65 
26 

8 
16 

103 
403 
222 
13 

Est 
217.9 
279.3 

78.3 
131.4 

116 
182.9 

65 
37.3 
54.9 
35.4 
66.5 

303.2 
182 

23.9 
26.7 43 

1800 
22.0 

1800.7 

1000 

800 

600 

40 
~- -,. 

Es 200 

0 

0 

6-9 min. 
Obs 
170 
173 

31 
30 

126 
104 
48 
17 
61 

2 
74 

152 
75 
69 
15 

1147 
14.0 

Est 
138.6 
152.9 

39.5 
83.5 
89.8 
95.6 
39.7 
37.9 
55.7 
30.6 
43.6 

178.4 
117.7 
22.6 
20.9 
1147 

200 400 600 

Observed 

9-12 min. 
Obs Est 

54.4 
56.1 
12.7 
25.8 
39.5 
33.2 
13.5 
12.7 
31.7 

86 
38 

4 
35 
55 
26 
9 

10 
57 

4 
20 
44 
15 
16 
12 

431 
5.3 

10 
18.6 
67.7 
36.6 

7 
10.3 

429.8 

BOO 

12 +min. 
Obs 

14 
0 
2 

15 
23 

1 
3 
4 

55 
18 
0 
5 
2 
5 
8 

155 
1.9 

Est 
19 

17.5 
5.2 
8.9 

15.9 
10.4 
4.8 
5.6 

13.1 
5.5 
6.3 

21.2 
11.8 
4.2 
3.8 

153.2 

11.98316 18.94763 11.50727 5.004949 3.769615 
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• Est 
-Linear (Est) 

- Linear (Est) 

1000 

Total 
Obs 
569 
707 
165 
360 
337 
382 
147 
100 
194 
44 

226 
902 
434 
121 

86 
4774 
58.2 

Est 
5.81.8 
728.4 
190.9 
371.5 
328.8 
445.3 
162.3 
117.7 
185.1 
101.3 
181.2 
777.2 
452.9 

73.5 
74.5 

4772.4 

28.07927 
0.59°/o 

Relative 
Error 
2.2°/o 
3.0% 

15.7°/o 
3.2% 

-2.4o/o 
16.6% 
10.4% 
17.7% 
-4.6% 

130.2% 
-19.8°/o 
-13.8°/o 

4.4°/o 
-39.3°/o 
-13.4% 
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f- . 
·:_,.,., 9: MODE CHOICE FACTORING 

I 

All of the eight-county data was used to develop the mode choice factors. Two sets of factors 
were developed - one based on the private vehicle percentage (i.e., auto mode), and a second 
based on the vehicle occupancy. Together, these factors were used to convert person trips into 
person trips made by auto, and then into vehicles for assignment to the roadway system. The 
factors that should be applied are summarized in Table 15. 

T bl 15 M d F t a e o e ac ors an dV h' I 0 e ice ccuoancies • 
Tno Puroose Pnvate Vehicle % Vehicle Occuoancv 

Home-based work 96.4% 1.087 
Home-based elementarv/secondarv school 59.8% 1.861 
Home-based other 91.7% 1.501 
Non-home based 87.6% 1.582 

All trios 88.2% 1.420 
Note: • Based on weiQhted home interview survev data. 

<! 10: TRAFFIC ASSIGNMENT 

. _._ .. 

The only trip assignment procedure considered in this model development project was highway 
traffic assignment; there wa5 no transit assignment element. This section describes the 
preparation for highway assignment, the definition of volume delay functions, and the validation 
of assigned volumes with observed traffic counts. 

10.1: IDGHWAY ASSIGNMENT MODEL 

The framework used in this project for modeling highway network flows is the user-optimal 
network equilibrium assignment methodology. This methodology is implemented using the 
EMME/23 software. 

The EMME/2 highway assignment procedure requires that acceptable convergence criteria be 
specified. This can be done in three ways: by maximum iteration number; by gap size, and by 
relative gap percentage. In this model, 500 iterations were set as the maximum, gap size as 0.01, 
and relative gap as 0.001. These values were set based on experience in other similar sized 
regions. The critical point is that the solutions are determined with enough iterations that 
convergence is achieved to the degree that changes in individual link flows are very sma!L 

'EMMEJ2 User's Manual Software Release 9, August 31, l998, INRO Consultants, Inc .• Montreal, Canada 
Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Highway assignment was performed over four time periods as described in Chapter 7: Diurnal J,,? 
Factors. In theory, a different network reflecting differences in capacities and available service \SJ 
could be used in each time period. In this project, a single network was used for all four time 
periods. 

The trip table loaded onto the network in each time period comes as a result of the destination 
choice model followed by mode choice factoring. This result is an origin/destination table of 
daily trips. 

10.2: VOLUME DELAY FUNCTIONS 

The volume delay functions are used to relate network travel time to network flows. The 
relationship that makes travel time increase as a function of flow is the part of the travel demand 
model that introduces traffic congestion as a negative factor. The theory of network equilibrium 
traffic assignment requires that volume delay functions (VDFs) be defined carefully in order to 

guarantee that the iterative equilibrium solution procedure converges toward an equilibrium 
solution. It is necessary that travel time for a link in the VDF be strictly, monotonically 
increasing with respect to flow on that link. The travel time must depend on flow on that link 
alone, and no others. Finally, the travel time functions must be continuously differentiable. 
These three requirements satisfy the mathematics that ensures the equilibrium solution method 
will be well-behaved. An additional practical requirement is that the VDF reflect macroscopic 
traffic behavior. A typical generic VDF, commonly referred to as the BPR function is: 

Where: 
Ta 
Tao 
Va 
Ca 
a, /3 

= 

= 
= 
= 

= 

.'.' 

Congested travel time on link a 
Free flow travel time on link a 
Assigned flow on link a 
Fixed capacity on link a 

Coefficient and Exponent of BPR function 

One method to determine the values for the BPR coefficient and exponent would be to calibrate 
these functions with observed travel time data on various link types, thus determining a set of 
locally determined values. Because this project was interested in creating a generic model, a Set 
of generic values were desired. For many years, values of 0.15 and 4 for the coefficient and 
exponent, respectively, were deemed acceptable. Recent research points to a range of possible 
values by facility type as well as slightly higher values.4 In this research, the slightly higher 
values of 0.83 and 5.5 for the coefficient and exponent, respectively, seemed to work well, and 

4 NCHRP Report 365, Travel Estimation Techniques for Urban Planning, Transportation Reseacrh Board, National 
Academy Press, Washington D.C., 1998. 
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were used for all links, for all time periods. These values were selected despite being indicated 
for freeway links in the referenced report. Some sensitivity analysis showed that there was not 
much of an effect on link volumes by changing these values. Also, the NCHRP report gives no 
guidance for setting parameters on lower functional classification links, which are the majority of 
links in rural and small urban areas. 

103: VALIDATION OF ASSIGNMENT RESULTS 

Highway assignment validation is typically based on the comparison of observed link counts 
with estimated link flows, and often observed vs. estimated travel times. In this project, link 
count data for Klamath Falls was collected in 1998. The base year socioeconomic data was 
however from 1990, and the household travel survey was yet a different year, 1996. This made it 
difficult to establish a set of link counts with which to validate. the models. The traffic counts in 
1998 reflected a different amount of travel activity than what really occurred in the calibration 
year. The validation standards were therefore somewhat speculative and not as rigorous as one 
might typically find. 

The observed count data was based on daily counts, therefore estimated link flows from each of 
the four time period assignments were combined together to compare daily counts with daily 
flows. Table 16 shows a table with which validation criteria were judged. This table shows that 
counts and flows were compared by link type,· Relative error and root mean square error were 
computed for comparison As indicated above, it was felt that observed counts could have 
overstated the calibration year counts by 15-20%, therefore a 19% relative error on the validation 
run was determined to be acceptable. Figure 17. shows a scatter diagram and resulting regression 
line for daily observed versus estimated link flows. 
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Dally Asalgnmenl Validation Table 

Link Number Obs vs Est Counts Obs vs Est VMT 
Type Links Obs Est (E-0)/0 %RMSE Obs VMT Est VMT (E-0)/0 %RMSE 

2 BB 244600 239517.3 -2.1% 20% 1632B2 15B956 -2.6% 21% 
3 10 77300 63515.8 -17.B% 22% 40310 33076 -17.9% 23% 
4 12 29900 29351.7 -1.B% 19% 11115 108B9 -2.0% 17% 
5 4 17300 13860.5 -19.9% 27% 3979 3188 -19.9% 27% 
6 71 348800 243284.3 -30.3% 39% 79726 53874 -32.4% 50% 
7 13 42500 342BB.1 -19.3% ........ _60% 7823 7138 -8.8% 38% 
8 23 62000 43379.1 -30.0% 42% 14293 9549 -33.2% 47% 
9 4 11100 6864.1 -38.2% 47% 2061 1339 -35.0% 46% 

Total 225 633500 674060.9 -19.1% 36% 322569 27BOOB -13.B% 32% 

Count Number Oba vs Est Counte Obs vs Est VMT 
Group Links Oba Eat (E-0)/0 %RMSE ObsVMT EatVMT (E-0)/0 %RMSE 

0 906 
<2000 57 56500 53273.2 -5.7% 50% 24324 22344 -B.1% 36% 
<4000 101 266300 252007.1 -12.0% 30% 148013 136464 -6.5% 26% 
<6000 27 136500 100274.2 -26.5% 33% 36376 29305 -19.4% 24% 
<8000 12 76500 65124.7 -17.0% 19% 32738 27652 -15.5% 22% 

<10000 16 141BOO 105066.3 -25.9% 28% 43155 32902 -23.B% 30% 
>~10000 12 133900 98315.4 -26.6% 30% 37983 27342 -28.0% 36% 

Total 1131 ·833500 674060.9 -19.1% 36% 322589 278008 -13.8% 32% 

Oba/Cap Number Obs vs Eat Counts Obs vs Est VMT 
Group Links Oba Eat (E-0)/0 'loRMSE Obs VMT Est VMT (E-0)/0 'loRMSE 

0 906 
<0.5 17 21200 22157.8 4.5% 32% 6072 6180 1.B% 22% 
<1.0 23 32800 36767.6 12.1% 44% 13316 14938 12.2% 43% 
<1.5 20 46100 40684.4 -11.7% 36% 22109 19826 -10.3% 21% 
<2.0 36 105900 88419.2 -16.5% 28% 64194 57949 -9.7% 19% 
<3.0 69 339600 265446.3 -21.8% 36% 123749 102019 -17.6% 33% 

>~3.0 60 287900 220585.6 -23.4% 32% 93149 77095 -17.2% 33% 
Total 1131 @l*li I 9!1b'!lll6lhllth Fall\I. 'VlilB Carliij\f<Monoxid6lXliiallment inllOQ!IP ErdiiilllYn Invenflll'¥> 
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SSE Vol SSEVMT 
262744B1 134642B2 
26110266 7720992 

2426860 265494 
4021702 212748 

260045854 22000912 
46648805 620600 
28561B70 1864521 

5159760 170653 
399249597 46320202 

SSE Vol SSEVMT 

134B2964 1342284 
73486298 14429477 
73434999 2608861 
16B93304 3B1632B 
94847940 9665692 

127104093 14457561 
399249597 46320202 

SSE Vol SSEVMT 

2487850.347 101533 
8543336 1363581 

12892534 1049197 
23522325 4204704 

208954153 23666141 
142849398.9 15935046 

399249597 46320202 
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APPENDIX E: EMISSION FORECAST TABLES 

Appendix E, Table E-1. Klamath Falls UGB 1996 to 2015 CO Source Growth Factors 
Appendix E, Table E-2.Klamath Falls UGB 1996 CO Season: Summary of annual and 
Seasonal Emissions Growth from 1996 to 2015 
Appendix E, Table E-3. Klamath Falls UGB CO SIP~ 2015 Growth: Industrial Sources 
Emission Projections Using Actual Emission 
Appendix E, Table E-4. Klamath Falls UGB - CO Emission Growth Forecast 1996 - 2015 
(SIP): Industrial Point Sources, Actual Emissions Basis 
Appendix E, Table E-4a. Klamath Falls UGB CO SIP - 201S Growth : Industrial Sources 
Using PSEL Emissions 
Appendix E, Table E-5. Klamath Falls UGB 1996 CO Season: Area Source Summary -
Annual & Seasonal CO Emissions Growth for 1996, 2009, & 201S 
Appendix E, Table E-6. Klamath Falls UGB 1996 Co Season: Area Sources - Summary of 
Annual Emissions Growth from 1996 to 201S 
Appendix E, Table E-7. Klamath Falls UGB 1996 CO Season: Area Sources - Summary of 
Seasonal Emission Growth from 1996 to 201S 
Appendix E, Table E-8. Klamath Falls UGB 1996 CO Season: Non-Road Summary Annual 
and Seasonal Emission Growth from 1996 to 2015 
Appendix E, Table E-9.Klamath Falls UGB 1996 CO Season : Non- Road Summary Annual 
Emission Growth from 1996 to 201S 
Appendix E, Table E-10. Klamath Falls UGB CO Season: Non- Road Summary Seasonal 
Emission Growth from 1996 to 2015 
Appendix E, Table E-11. Klamath Falls UGB 1996 to 201S CO Season: Summary Emission 
Growth from Residential Wood Combustion 
Appendix E, Table E-12. 1996-205 Klamath Falls Actual (main devices) Woodstove 
Population Forecast 
Appendix E, Table E-12a. 1996-2015 Klamath Falls Actual (back-up devices) Woodstove 
Population Forecast 
Appendix E, Table E-13. Klamath Falls RWC Growth Rates 
Appendix E, Table E-14a. Klamath Falls UGB CO 201S Summary of On-road Mobile 
Emissions by Vehicle Class 
Appendix E, Table E-14b. Klamath Falls UGB CO 201S Summary of On-road Mobile 
Emissions by Road way Type 
Appendix E, Table E-1Sa. Klamath Falls 201S Mobile Sb Multiple Speed Input File 
Appendix E, Table E-15b. Klamath Falls 201S Mobile Sb Multiple Speed Output File 
Appendix E, Table E-16a. Klamath Falls UGB CO 2015 On-Road Mobile Sources CO 
annual Emissions by Vehicle Class (without oxygenated fuel) 
Appendix E, Table E-16b. Klamath falls UGB CO 2015 On-Road Mobile Seasonal 
Emissions by Vehicle Class (without oxygenated fuel) 
Appendix E, Table E-17. Klamath Falls UGB CO 2015 EMME/2 Roadway Type LbsJday 
calculation Table. Model Run Otput for Klamath Falls Model Study Area (only included 
area inside UGB and no centroid connections) 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 



Appendix E, Table E-1. Klamath Falls UGB 1996 TO 2015 CO SOURCE GROWTH FACTORS 

Growtl1 
POINT SOURCE Growth Growth Rate Area Growth Rate Description Growth Tvne 

Point Sourco !Jf1Jwth from 1996 1.-10% UGB Industrial Land Use I Zoning Bued (Rer. 333) LinClll', Non-Compounding 
lrrowth 

AREA Source Growth Growth Rate Mea Growth Rate Descrintion Growth Tvne 

WASTE DISPOSA~ TREATMENT, & RECOVERY 
Commercial/ lns1i1U1ional On-Site lncinen.lion 11% UGB Commercial Land U1e I Zoning Hued (Ref.JlJ) Linear, Non-Compounding 
Commercial/ lnuitu1ional Open Burning 1.1% UGB Commercial Land Use I Zoning Based (Ref'.JJJ) Linear, Non-Compoundins 
lndusuial Open Burning 1.40% UGB lndush'ial Land Use I Zoning Based (Ref. 333) Linear, Non-Compounding 
Residential Open Burnins l.1% UGB Household Land Use I Zoning Based (Ref'Jll) Compound nue 

SMALL STATIONARY FUEL& WOOD USE 
/fldllstrial 

Fuel Oil Combustion l.40% UGB Jndusaial Land Use I Zoning Based (Ref.Jll) Linear, Non-Compounding 
Di11i1111e l.4®'1 UGB Industrial Land Use/ Zoning Based (Ref.333) Linear, Non-Compounding 
Residual. 1.4CWo UGB lndualrial Lmd Use/ Zoning Based (Ref.Jn) Linear, Non-Compounding 
Kerosene l.40% UGB Industrial Land Us.el Zoning Bued. {Rd'.333) Lineat, Noa-Compounding 

Natural Gu Combustion 1.40% UGB lndusuial Land Use/ Zonina Based (Re(JJ3) Linear, Non-Compounding 
Liquid Petroleum Gas Combustion 1.40% UGB Induatrial Land Use/ Zoning Based (Rer.JJJ) Linear, Non-Compounding 

Com,,,.rc/al / /mtllul/onQ/ 

Fuel Oil Combustion 
Distillate 1.1% UGB Commercial Land Uso I Zoning Based (R4r. 333) Linear, Non-Compounding 
Rc:1idu1l 1.1% UGB Commm:ial Land Use! Zoning Based (Ref. 333) Linear, Non-Compounding 
Keruscne l.1'1o UGB Commercial Land Use/ Zoning Bucd (Rd. 3lJ) Linear, Non-Compoundins 

Natural Gu Combustion 1.1% UGB Commcn:ial LMd Ust/ Zoning Based (Rer. J33) Linear, Non-Compounding 
Liquid Petroleum Gu Combustion I. \'10 UGB Commereial Land Use/ Zoning Based (Ref. 133) Linear, Non-Compounding 

Resi&mlial 

Fuel Oil Combus1ion 
Distillate l.1'10 UGB Household Land Use I Zoning Bucd (Ref. 131) Compound rate 
Re:lidual 1.1% UGB Household Land U1e/ Zoning Bucd (Ref. 313) Compound rile 

Kerosene l.1'1o UGB Household Land Use I Zoning Bued (Ret'.333) Compound tlUI 

Narural Gu Combustion 1.1% UGB Household Land Use I Zoning Sued (Ref. 333) Compound r1«1 

Liquid Petroleu.nl. Gu Combustion 1.1% UGB Household Land Use I Zoning Sued (Ref.333) Compound rate 
WoodCombustfOfl 

Fircplaec:s 1.20% UGB 1999 Oregon Woodbuming wrvcy analysis {DEQ) Linear. Non-Compoundina (calc. In Table Ila) 
Woodsroves - Cenilied Cawlytic 106% UGB 1999 Oregon Woodbuming survey analysis {DEQ) Linear, Non-Compounding (calc. In Table Ila) 
Woodsioves - Certified Non-Cualyric 1.06% UGB 1999 Oregon Woodbuming survey anal}"is (DEQ) Linear, Non-Compounding (calc. In Table 12111) 

Woodsiovea - Conventional -0.96% UGB 1999 Oregon Woodburning surv~ analysis {DEQ) Linear, Non-Compounding (calc._ ln Table 12111) 
Fire Place lnseru -0.21% UGB 1999 Oregon Woodbuming survey analysi5 (DEQ) Linear, Non-Compounding ( calc. In Table I la) 

Exempt Pellet Stoves 0.20'Yo UGB 1999 Oregon Woodbuming 3urv~ anal)"i.! (DEQ) Linear. Non-Compounding (calc. In Table Ila) 
SMALLPOU'fTSOURCES 

Permitted Sources (>S ion.s/year. <JOO tons/yr.) l.40% UGB Industrial Land u,o I Zonins Based (ller.333) Linear, Non-Compounding 
MISCELLANEOUS AREA SOURCES 

Other Combustioa 
Forest Wild Fires 0,00% UGB No Growth • no increase in forest resowus No Growth 
Sluh Burning 0.00% UGB No Growth - no increase in rorest resources No"'"'""' 
Srtuetunl Fires 1.1% UGB Household Land U1e I Zoning Based (Rd'. 333) Compound rate 

l:i-rowth 
NON-ROAD Growth Growth Rale Area Growth Rate Descriotion Growth Tyoe 

2-, ...S1roke & Diud 
&crmtionai Equipmuil 1.28% UGB Popul41ion Land Use I Zoning Based (Rcf'. 133) Linear, Non-Compounding 
Cuns1n1c11°" £,quip-nt 1.28% UGB Population Land U:JC I Zoning Bued (Ref. 133) Linear, Non-Compounding 
Industrial Elpilptncnt 1.28% UGB Population Land Use I Zoning Based (Rd'. 333) Linear, Non-Compowidins: 
lawn I~" Equipment 1.28% UGB Population Land U:JC I Zoning Sued (Ref. 333) Linear, Non-Compounding 
AgrlcrtlturoJ Equifl"Nrrl 1.28% UGB Population Land Use I Zoning Bued (Ref. lJ3) Linear, Non-Compounding 
Llghl Commercial Equlpme"r 1.28% UGB Population Land Use/ Zonin1 Bmsed (Rd'. 333) Linear, Non-Compounding 
Loggirrg Equipmsnt 1.28% UGB Population Land Use/ Zoning Based (Rd. 333) Linear, Non-Compounding 
Air Service £,quipmtlll 1.211% UGB Population Land Use/ Zonin1 Based (Ref. 333) Linear, Non-Compoundins 

Railro.ad1 1.40% UGB SEA, Industrial Employment (SIC Employees) Linear, ~mpoundlng 

Growth 
MOBILE SOURCE Growth Growth Rate Area Growth Rate Desc:ri11tlon Growth Tyne 

Mobile Sources - avenge all vehicle types UGB OOOT Travel. Demand Model. Lil!Clll' 

Sii 7123199, 10/1/99, 121l7/99 adj!llCl=d RWC growth mes 

:WIS_Klamath Falls UGB CO Soun:e Growth Faeton I ofl 
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Appendix E, Table E-3. Klamath Falls UGB CO SIP - 2015 Growth: Industrial Sources Emission Projections Using Actual Emissions 

(1) (1) (1,2) 1997 

1996 2005 2015 Plant Site Emission Limits 
Annual Daily Annual Daily Annual Daily Annual 

Conapany Name (tons/yr) (lbs/day) (tons/yr) (lbs/day) (tons/yr) (lbs/day) (tons/yr) 

18-0003 Co-Gen (3) 0 0 589 4.037 667 4572 558 

18-0006 Jeld-Wen, Inc. 121 909 136 779 153 876 142 
18-0013 Collins products, LLc 166 909 4 22 4 24 262 

18-0014 Columbia Forest Products, Ink. 256 1,434 288 1614 324 1,815 499 

18-0072 PG&E Gas Transmission 162 889 183 1,000 205 1,125 203 

Total CO (Lons/yr) (lbs/day) (tons/yr) (lbs/day) (tons/yr) (lbs/day) (Lons/yr) 

Klamath Falls UGB + 25 mile radius 705 3,923 1,200 7,453 1,354 8,413 1,867 

Notes: 
I) Summary of the point source projection table and the PSEL table. 
2) The 2015 projected ac1ual emissions and the latest PSELs were compared for each source to determine if any cxccdences had occurred. 

Columbia Forest Product's baseline and current CO emission factors arc changed in the Columbia Plywood draft Title V permit 
(Public Hearing is scheduled for October 21, 1999). The draft permit lists the CO baseline and current CO PSEL to be 90 tons/year and 14.4 lbs/hr. 
Since the EFs in the draft permit were not reproduced in the source test, the permit writer Thane Jennings recommended using the emission factors and 
PSEL values from the 1993 ACDP foe this forecast Both actual and PSEL emissions are likely to be overestimated by taking this approach. 
Jeld-Wen, Inc. is likely lo exceed ihe PSEL by 2009. 

Seasonal 
(lbs/day) 

3,823 

2,187 

4,032 

3,050 

1,112 

(lbs/day) 

14,205 

3) 2001 is Ute starting year foe Co-Gen because Co-Gen is currenUy under construction and likely to begin operation in the year 200l(According to Thane Jennings, Ref. 330). 

ajb 7/29/97 

ssl modified for Grants Pass 2/1/99 
ssl modified for Klamath Falls 415199, 9130199 

ssl, 12121199 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year Emission Inventory 
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4 

3 
3 
J 
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2· 

2 
2 
2 

6 
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4 

s 
s 
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Notes: 

Appendix E, Table E- 5. Klwnath Falls UGB 1996 CO Season: Area Source Summary -
Annual & Seasonal CO Emjssjnn Growth for 1996 2009 & 2015 

AREA SOURCE 1996 2009 

Category 
Awwal - Awwal - Awwal 
Iwil>I Ll>slllaY Iwil>I Lllsffiax Iwil>I 

WASTE DISPOSAL, TREATMENT, & RECOVERY 
Commercial/ Institutional On-Site [ncinera1ion 0.2 0.7 0.2 0.7 0.2 
Commercial / Institutional Open Burning 6.1 JJ.3 6.9 J8.0 7.3 

Industrial Open Burning 27.9 153.3 33.0 181.2 35.J 

Residential Open Buming Q2ll l.21il 1lti 1ill.Z Uil 

Subtotal 660.1 1,463.4 155.5 1,678.6 799.6 

SMALL STATIONARY FUEL & WOOD USE 
Industrial 

Fuel Oil Combustion 
Distillate 3.3 21.0 3.9 24.8 4.1 

Residual 0.3 1.6 0.3 1.9 0.3 

Kerosene Combined with Dislillate 

Natural Gas Combustion 27.4 175.7 32.4 207.7 34.7 

Liquid Pelroleum Gas Combustion ll ll ll il u 

Industrial Subtotal 32.2 206.1 38.0 243.7 40.7 

Commercial I Institutional 
Fuel Oil Combustion 
Distillate 0.9 8.1 1.0 9.3 I.I 

Residual 0.1 1.0 0.1 1.2 0.1 

Kerosene Combined with Distillate 

Naiural Gas Combuslion ).6 J2.I 4.1 36.7 4.J 

Liquid Petroleum Gas Combustion l!J! !l.i !!.l! !l.i !l.1 

Commercial / lnstitu~onal Subtotal 4.6 41.7 5.J 47.6 S.6 

Residential 
Fuel Oil Combustion 
Distillate I.I 10.7 1.3 12.2 1.4 

Residual NA NA NA NA NA 

Kerosene Combined with Distillate 

Natural Gas Combustion 8.4 78.2 9.6 89.4 10.1 

Liquid Petroleum Gas Comb':13tion 11.i ll 11.i ti 2..1 
Wood Combustion (note I) 
Fireplaces 284.7 2,659.6 329.3 3,076.2 349.9 

Woodstoves - Certified Catalytic 42.S 396.6 48.4 4.51.4 SI.I 

Woods1oves - Certified Non-Catalytic 171.9 1,605.9 195.7 1,827.4 206.6 

Wood.stoves - Conventional & FP insert 511.9 4,781.3 447.8 4,183.I 418.3 

E)(empt Pellet Stoves .u zu M lll!.l u 

RWC Subtotal 1,019.4 9,521.7 1,029.8 9,618.3 1,034.6 

Residential Sublotal 1,029.l 9,614.2 1,041.1 9,724.0 1,046.S 

SMALL POINT SOURCES (note 2) 
Permitted Sou~ (acL >5, PSELs <100 tons/year) JU ill-" lllU ill..l. illJ. 

SPS Subtotal 36.2 242.6 106.S 638.5 114.1 

MISCELLANEOUS AREA SOURCES 
Other Combustion 

Forest Wild Fires 0.0 0.0 0.0 0.0 0.0 

Slash Burning 0.0 0.0 0.0 0.0 0.0 

S1n1crural Fires ll ru ll 12.2 ll 

Misc. Subtotal 3.2 17.4 J.6 19.9 3.8 

TOTAL EMISSIONS FROM AREA SOURCES 1,766 11,586 1,950 12,352 2,010 

This table is a summary of data provided in detail in Table 6. n Area Source Swnmary - Annual Emission Growth 
from 1996 co 2015" and in Table 7, "Area Sources - SwwW.Emission Growth from 1996 co 2015." 

2015 -Lllsffiax 

0.8 
40.2 

194.0 

.LID.2 

1,778.0 

26.S 
2.1 

222.5 

2.2 

261.0 

9.8 
1.3 

38.8 

IU 

50.4 

13.0 
NA 

94.6 

il 

3i68.S 
476.6 

1,929.6 
3,907.0 

11.1. 

9,662.9 

9,n4.7 

ill..l. 

638.S 

0.0 
0.0 

ill 

21.1 

12.524 
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.,~ Appendix E, Table 8 Klamath Falls UGB 1996 CO Season: Non-Road Summ31)' Annual & Seasonal Emission Growth from 1996 to 2015 

,'; ·l 
~ 

Type of 
Growth 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

3 

1 

1996 2009 2015 
Category Tons/Yr Lbs/Day Tons/Yr Lbs/Day Tons/Yr 

GASOUNE VEHICLES, TWO CYCLE 
Recreational Equipment 0.0 0.0 0.0 0.0 0.0 
Construction Equipment 22 6.6 2.6 7.7 2.8 
Industrial Equipment 20.7 112.4 24.I ll 1.1 25.7 
Lawn I Garden Equipment 132.9 8.8 !SS.I 10.3 16S.4 
Agricultural Equipment 0.0 0.0 0.0 0.0 0.0 
Light Commercial Equipment 17.1 92.S 19.9 108.0 21.3 
Logging Equipment 0.0 0.0 0.0 0.0 0.0 
Air Service Equipment 0.1 0.0 0.1 0.0 0.1 

Two Cycle Subtoml 173.0 220.3 201.9 2S7.I 2!S.3 

GASOUNE VEHICLES. FOUR CYCLE 
Recreational Equipment 0.0 0.0 0.0 0.0 0.0 
Construction Equipment 28.S 61.7 33.2 72.0 lS.4 
Industrial Equipment 68.I 368.0 79.S 429.4 84.8 
Lawn I Garden Equipment 742.8 24.2 866.9 28.3 924.2 
Agricultural Equipment 0.0 0.0 0.0 0.0 0.0 
Light Commercial Equipment 33S2 1,811.2 391.2 2,113.8 417.I 
Logging Equipment 0.0 0.0 0.0 0.0 0.0 
Air Service Equipment 20.7 112.4 24.1 131.1 2S.7 

Four Cycle Subtotal l,19S.3 2.377.5 l,39S.O 2,774.6 1,487.1 

GASOLINE VEHICLES. DIESEL CYCLE 
RcCrcational Equipment 0.0 0.0 0.0 0.0 0.0 
Constru~tion Equipment· 43.7 97.0 Sl.O 113.I 54.l 
Industrial Equipment 3.6 17.6 4.2 20.6 4.4 
Lawn I Garden Equipment 0.4 0.0 O.S 0.0 0.6 
Agricultura1 Equipment 0.0 0.0 0.0 0.0 0.0 
Light Commercial Equipment LS 8.8 1.7 10.3 1.8 
Logging Equipment 0.0 0.0 0.0 0.0 0.0 
Air Service Equipment ' 8.S 46.3 9.9 S4.0 10.6 

Diesel Subtotal S7.6 169.7 67.3 198.0 71.7 

VEHICLE SUB TOT AL 1,426.0 2,767.S 1,664.2 l,229.8 1,774.1 

AIRCRAFT 208.S 1,142.6 243.4 1.333.S 2S9.4 

AIRCRAIT SUBTOTAL 208.S 1,142.6 243.4 1.333.S 2S9.4 

RAILROADS 29.7 163.4 3S.1 193.2 37.7 

RAILROAD SUBTOTAL 29.7 163.4 3S2 193.2 37.7. 

TOTAL NON-ROAD 1,664 4,074 1,943 4,756 2,071 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Lbs/Day 

0.0 
82 

139.8 
I 1.0 
0.0 

!IS.I 
0.0 
0.0 

274.I 

0.0 
76.8 

4S7.8 
30.2 
0.0 

2,2S3.4 
0.0 

IJ9.8 

1,9S7.9 

0.0 
120.6 
21.9 
0.0 
0.0 

11.0 
0.0 

S7.6 

211.1 

3,443.I 

1,421.S 

1,421.S 

206.9 

206.9 

5,072 
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APfll=W.liA li-11. l"Mhlc E-11 Klit.iu;ub F•ll.s UGB I !W6 1u 201 S CO Sca.soo: Swrumuy Emission Growth From Residential Wood Combustion 

Ac1ual E11,issious For~cu.st 

ANNUAL EmU:iiu11:1. G1owLl1 lio1111lG:1.idA1lial Wood Cou1bmt.iu11, Klaauuh falls CO El 199610 201 S (sec n~G 11 for ~~~111ioos mc.lhodo_logy upl~on). 

"-t{Y:J.,fflRij@Jti1Hl..(G~\kiiWlM~i'.\~i°11~·9'J.$¥'1999:i4.'.tiWWW'!f~\ltiiGO•· 
>u'!PJ~ w.:.:1f~'.!M~·ffi!~~!· 1'!::t¥. -

TONS/YEAR 
sec 21-0M1i1>1-«11 

;fln::JllKca "''° iNAl .... , 211} 291., 

iscc21 ....... ~,. 
Ccilili..d. Cw.:o!)ti.i: w-a. - ... 4!.lt U.4 

sec J1-ot-uo1-'!su 

1~11. ,._<aaal)·IMo WIXl4 ..... 111.9 1n.1 IU.6 

lscc 11-ot.(IQl-4SI 

lc.. ........ w .... s~ .. 
orf~1uutl. SllJI jOJ.0 SOl.O 

1SCC 21'°4.w&-41U 
~NL:is- ••• • •• •• 
TOTAL l,U1' 1p2<1 ,..,, 

v~ ... .... 
Yc;oa:•6U111.IM>>> 12 ll 

TONS/YEAR 

1scc J1+1.wa"'1111 
Yu~wia1-ia "" 329.J 

sec 21-04-001-41Jo 
1Ctili~ C..W)1ic WGllOi· ..... .U.9 -11.4 

'sec U-ot~-DjU 
c.:11. P'-~yli~ Wll<lll 

'''" lltl.I 19S.1 

sec 11+1-00•-0J• 

lc..,......,w...,~ .. 
Off~&a.I. OJ.I 4-11.1 

see 11-04-001-0Jl 
EM:mPl Nka SIOV&ll 1.6 •• 
TOTAi. """ 1,010 

21tS.O 291.S JOU~ ]Oj.3 301.11 312.2 JU., 319.0 

4l.1 4-6.J 44.1 4S.2 .CS.1 46.1 . .. 41.0 

111.4 119.l Ill.I 112.9 IU.T IH S 111.4 IP0.2 

4111.1 492.2 417.2 412.J 411.4 411.S 461.S 462.6 

••• • •• ... ••• • •• ... ... l.l 

1,llll l,llll 1,023 1,024 l,OlS 1.02' 
,..,, 1,021 

2010 2011 2012 lOll 2014 20U 

" " " " II " 
Jll.I Jl6.2 Jl9.6 l4l.I 346.J 349.9 

41.I 49,J 49.1 .... JO., JI.I 

191.S 199.l 201 I 202' 204.I 206.6 

'42.9 431.0 Ol.I 421.1 421.1 411.l 

1.6 ... 1.6 l.l ll l.l 

l,OJI 1.011 1.012 l,Oll I.OH '·"" 

Oregon 1996 K.Jamalh Falls UGB Carbon Mono.1.idc Altainmc.n1 Year SIP Emission Invc.nlocy 
APpcadiic. E. Table E-11, Page I ofS 
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322.S 

41.S 

llt2.0 

4S1.1 

1.6 

1,021 

" 



,-
'.:: 

·-t.->:.:,) 

§. 

. 
0 

I! -
l ~ - ~-

.. . .. 

. • .. 
" . ~ - ; 

= 

= ~-

~-

~-



I 
\. 

gl 

I 
-~ ,. 0 

y 

I 

ee I I & 
~ :r -

.f ;; 
~ i 

- -

-

~ . 
-~ 

; 

~j 

- -

-

-

-

. -- ~ c:a."'! 
-o 

-

-



.: .. . ··. 
~-;.,_".~-;;· 

~- .... 



/~.· .. 
\ .... . . 

i 
j 
i 

f 
! 
~ . 

. § 

~ 
:j 



· ... 

·::·· 

!-"·.-·· ·--·.·.,..·,"!, 

l ~ i~~'-~,! ·-· ....... '" ·' --~···.~--... .. :;;. ·~ • 

~ g 0 0 ... ... ... - ........ -·...:•-aM 

·'··· 



r:.· ··. \ . ., 
'..:· / 

(" ·.·• 



N111u 

I: ,., ' 

·' 
·-:-.\ ... 

'· 
·:'.· 

Appcaulb. E, Table E-lla. 1H6--2015 Kla•ada Falla P11le•Ual (1111ala ud back.·up dcvka) W1111d.d11ve P11pulali1111 Forecul 

-
New C11111aru,1i11a Gr11w1L Raia UAiulyr Notes 

Fucphtus JO (4) 
Califlcd Swve1 4 (2) 

Pc.lkl.S40¥c:i I (2) 
NOACaWicd S~vCI 0 (J) 

L1r.&111e ovu bi cab ti•&: bo1uh11 
Uni·~"·r No<~ 

f'wcplllCCI 0 (I) 
C"liflcd Stoves 22 (5) 
l'dld. SWIVCI 0 (&) 
Noiic;c:nificd S11:1vca _,. 

(11) 
N11lllicl1ilicJ in>CN _, 

(11) 

1996-2015 HU growlh raic (14)· 

""". 1~110) 1~7(111) 1991 (10) IMIU 200G (10) 1001 
i'CT Hllu.oia1: U..iaa B&u.U... WM (ao.U. uot ti.d..o dG>ii:.id(IJ 5S.2Y. S4.8Y. 54.JY. SJ.IY. 53.3% 529% 

JI 11f11111n.d11cc IH' I 2 3 • ' ·rOllt 1r1111u.aia11wi uaa (9) 16.22] 16,402 16,S8J U,7,6 16,951 l7,ll8 
I JO..vil:c.& 

W~llU .... F11~(No1Mcn} 2,5IO 2,610 2,640 1,670 2,700 2,730 

Woo6uoalitt HU ,.jd,, Wooola.,n-. (-Wllld) 2,529 2,SSS 2,581 1,607 2,6Jl 2,659 
NooQi.iu&.aSkt,H 2,005 1,971 1,9]7 J,tQJ 1,869 l,8JS 

Hwui:Uf1cd 1nKfll 1,144 1,341 1,118 J,ll5 l,ll2 1,329 
WMbi.o..M.1 IW ·o•illi. hllcl. Slo•• .., 

"" "" "' "" 
,., 

1'..W I "lk llU1 ,.,u. .W.. •"•11••"'111J1 Kwk.Ga .... 1,HO '·"' .... 9,0-10 ..... 
Dc.lcdl'c...- 2006 2007 '"'' 2009 2010 2011 
J'CT I._.. LI-. a....u.. Wood (l) S0.6% S0.1% 49.7% 49.l% 48.8% 48.4% 

10 " " " 14 " foi.llulHU11iiUGB 11,106 11,106 18,508 11,713 18,919 19,121 

w~uu .. w.Fw~~(Nol-1) 2,880 2,910 2,'40 2,970 J,000 3,010 
WllOdllMfni~ 1 IU wilh Wuu.J..auvo (ccniJlcal) (4) 2,7¥9 2,115 2,141 2,867 2,893 2,919 
~Slut .. 1_,., l.6ll l,S91 l,J.U l,JJ9 l,49S 

Nuaunif1cd lnKib 1,314 1,311 1,108 1,105 1,102 1,299 
Woodbwnlm1. UU widr. Pelld. S11:1vo m "' '" m "' "' T""" t,160 9,180 9,200 9,220 9.240 9.260 

Tiib 1pna"-liccl wu 11.tcd Cor dcvdopia11lr.c devke anwl._ nla, b11l •Ol lbe cml.uloa farce&1ts. 
II LI &1111111od 1lial lbe arowllll nlo Cor boda lilc 111ala a11d hick-up wood 1love Ir.coda& dcvl'a as nprae•lod la lbc 111rvq r11:111lt.1 

I) CllL:utaacd 11 Tolll nwnbcr of dGvie:cllfotal I ofHU1 U. UOB. 

1.1% (QQmpowid rate) 

1001 "'" I .. ""' Sl.4% Sl.9% 51.5% 51.0% 

• 1 I • 
17,128 17,519 17,713 17,904 

2,760 2,790 2,820 2,850 

2,685 2,711 2,717 2,761 
1,801 1,767 1,73] 1,699 
1,126 1,121 ·~20 1,317 ... .. "' "' 9,1110 9,100 9,120 9,140 

2012 201) 2014 2015 
48 O'/o 47.6Y. 47.JY. 46.7% 

16 11 I& " 19,340 19,55] 19,769 19,987 

l,060 l,090 J,120 l,150 
2,945 2,971 ~"' 3,02l 
1,461 1.427 1,3113 l.li9 

1,296 1,291 1,290 1,287 

"' "' '" "' 9.210 9.300 9,JlO 9,J.40 

2) Ag:ordina IO David CoJlicO WQVCflalion wilt. AUan B11rt1cs, lhc KIU\Alh Coimiy Buildin& Dcpar1nlC11t iuucs abow 4-S aove pcnnilslycar. Klaawh Cowuy handles pcnnillina for lhe Cicy. 
l) Wcpl 11:1Wlall111'"'1ifiGd llQvca. . 

4) Alan OlllllC5 (@ 1·800-387·1»1, Counl)' Buildina) 11.y1 there wouW probably bo aboll136-40 wood bumin& farcplaca per ycat ia ..- r;:onanac&lOR. 

, ... 
N~ ... 

ofdcvicct 

2,580 

2,529 

z.oos 
l,l<H 
.. I .... 

2015 

Nwnboo 

of Jcvi"' 

3,150 
l,021 
1,159 
1,211 

"' 9,J40 

5) Aa:ordinJI, IO Carolya Noller wiah Otley S11:1v1" Spa who wu cofllAdcd by David CoUiCf. &hey typically Kii lG-10 woodilovcslyr ln lhc K. F.dla lll'bM area (combinllliOll new stovQ" old stove replaccmcn1.1) 
Bia R SIOln ldla 40-SO uava/ycar, llfflru;maady 5% of which ao 111 K. Fiii.it UGB area (W. l5l). 

6) 1998N9 SUNc)' rc.1t.1lu (from Table ll RWC OroWlh R.11.cs) •c cnlefcd ln 1999 column and used u baa for 1996-1998 and 2000-lOU projcdWns. 

Oregon 1998 Klamalh Falla UGB C..,bon Monoxide Aaainmcnl Year SIP Emisaion Inventory 
APpcndix E. Table E·12a. P .. c I of2 

J~~)· .. · .. .- .. 

1996 
Distribution 
ofdcvicc:ii 

(12) 

28.8'Yo 

28.2% 
22.4% 

15.0% 
5.6% 

000% 

''"' Disuibu1ion 1996-2015 
of devices Growih 

·~ 
(ll) 

]4% l.16Y. 
32% 1.01% 
15% ·170% 

"" -0.22% 
w. o.2w. 

100% 0.22% 



( .-

i-·.--·· 
' 

f_.: 



Appendix E, Tab1 .. .:.-13. Kla1oalb Falls RWC Growth Rates 

Populatioo/Dwelliog Projections (Growth rates are from Rer. 333) 

1996 estimattd UCB 11opub.Uoo 40,J6S 
1996 estim.1ded UGB dwdllop 16,22J 

Eu 1991 popu.laUon based oa 1991-19516 0.9%/)r linc:u annuaJ arowih 
Est 19511 dwclli.ngl based Oil 19511 • 1996 0 9'Yolyr linc.ar MiruW arowth 

Eu 19511 populWoQ b11cd oo199l ·1996 0.9YJyr liDUf annual groWlh 

:w 1991 dwdliDgs ba.scd on 1991- 1996 0.9YJyr U111ual linear growth 

Es1 1999 pop. based on 1996 ·ZOU 1.16%/yr wmpouru:lcd IDllUll s.rowtb 
Eu 1999 dwclling1 based on 1996 • 2015 1.1%/yr c:omp.llllll.lal arowth 

No<o 

l~•IV.i!i,.-.,, .. i-.Jit • NCIQiP ""'"'~.-..11.tc dcwtia' '~-':""'·' .. ,; ~···1 

Woodbunai111 HU widi fireplace (No lmcn) 

WoodbLil1linM; HU wilh Woodaove (ccniflCd) (4) 

Woodbumioa HU widi Woodscove (noa-ccnif1W) 

WoodbumiRj HU wilh FircplAIOC lllKl"I (~-ccn.coQVWiotl.ll) 

Jowj .:omtiWcd wnvwlional. *"Cl 

Woodbumiq HU wilh Pcllr=c Stove 

New CoulnicUnn Growlli Ra1e1 

Fircplacca 

Certified SIOVCi 

PcllCI SIDVCS 

Notlccni{lod SIOVCI 

Cbaasc ova- la u.bU01 bowh11 

Firep!aea 

Ccdificd SIOVCI 

Pella Siova 

NooccrUfla Siovcs 

l&,627 

IS,S24 

J51,J04 

IS,796 

41,716 
16,766 

1993 K11.m1lb Falls 

UGBPCT 

Uniu/yr 

Unil5/yr 

(8) 

48% 

151.0% 
21,9% 

21.6% 

17.7% 

4S.J% 

6.8% 

'""' 

lO 

' 
I 

0 

0 

22 

0 

.)7 

.·'""'): 

·.>' 

HUs compound annual 

1996-2015 rate (7) 

11% 

No~ 

Noles 

19'3 Klamatb 

# ofDevlU11 

(9) 

7,629 

l,4SO 

2,20S 

2,106 
1,JSO 

l,4S6 

"' 
7,629 

(4) 

(2) 

(2) 

(J) 

(S,6) 

(6) 

ICl•ma1b F•ll1 1999 

Baaed Giii 1991/99 

IUl"Ye)' n:11Wu 

(10) 

SJ.8% 

29.6'Y· 

21.9% 

21.1% 

14.8% 

35.9% 

5.6% 

100.0% 

~·:-:-
i-:• 
-.· .. 

llofo ..... ;""" 

;i:~·$}i:Y;;'tf~'i~·f?~~~~~ 

,••••ll•••~iF4~W?~'-~-~-~~~~ • h>ff·::~il\ci:'.f,.,~.~~i;f.f~;-~ 
'!':':' ... M.'!•~~ P!=C' ~f.~fl;q 

KF•lla 19H 

(II) 

9,020 

2,670 

2,607 

1,90). 

1,llS 

l.211 

'" 9,020 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Ernission lnvenlory 
APpendix E, Table E-13, Page I of2 
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. 1--... 
1991 -.': .• : Klamllh Falls 1>11111cy daia wu analyzed aloog with lhc info.rmalion rci;;civcd from lhc Klamath Counly Buildmg Dcpu.· ···:,\d a loc;al WS rciailer • Orlcy Slave 8t. SPA" 

in ocdcr..: e;".:Vc1op 19951·2015 RWC growth ralc5. . . 

Nola 

I) Accordinj IO David Collic:(s conv;na1ioa wilh Allan Barnes, U&e Klamath Couru.y Building Dcpllltlllen1 issues about 4-S stove permits/year. Klamath County handles permitting for the City 

2) UICjal IO inst.alJ llDCGlificd 5IOVCI. 

3) Alan Dames (@ l-&00-117-1)04, County Building) says there would probably be about 10-40 wood buming lireplaee1 per year in new cons1ruction. 

4) According lo Caroly11 Noller wilh Odey Siovc 8t. Spa who was c:o11W;icd by David Collier, they 1ypiully sell 20--)0woodslOvcs/yr in lhc K. Falls urban area (combimulon new stoves 8t. old stove rcpJaccmepLS} 

S) 1991199 Survey rcsulu arc C111Crcd in 1999 column and uKd as base for 1996-1991and2001)...2015 projcctioos. 

Big R 11orc& 1ell 41)...50 MOvea/year approxlmlldy SY. of which go IO K.Falls UGB area. 

6) Ncw-ccnificd 1iovcs growU& rates arc bucd oo the 1993-1999 trend. 

7) HU ~mpoundcd 1111111&1 growdi rate is frcun lhc Ref. 31~ and wu calculillcd as follows.((2015 estimated #of HUsl 1996 3 of HUs)" 1119). I 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Invento(}' 

(i 
~....: .' .. 

APpendix E, Table E-13, 2 of2 
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,. ) 

Aooeruf -
lnvenlOry Description LDGV LDGTl LDGTI 

2015 co Annual 2,194 956 403 

2015 co Seasonal 12,238 5,335 2,246 

HDGV LDDV 

172 8 

959 47 

;\. ~ -
·.;''4<. ·' ~i 

-
LDDT HDDV 

21 420 

117 2,340 

MC Total 

21 4195 

117 23400 

A dix E. Table El4b: Klamath Foils UGll CO 2015 S On Road Mobile E1 bv Road T -. ----- -- ------ - -- - - -- -- ------- .. --- ---- - -- --- ------------ -,, ----- --, - .. .--

Inventory Description 

1996 co Annual 

1996 co Seasonal 

Off 
Rural Rural Network 

Pural Principal Minor Major Minor Rural VMT 
Arterial 

2,061 

11,029 

Arterial Collector Collector Local Ramps Est. Total/Units Units 

904 486 9 114 51 570 4195 . Tons/year 

4,839 3,063 54 719 321 3,375 23400 Lbs/day 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Atainment Year SIP Emission Jnvencory 
Appendix E, Tables E-14a, E-14b, Page 1of1 
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Units 

Tons/year 

Lbs/day 



Appendix E, Table 15a: Klamath Falls 2015 Mobile Sb Multiple Speed Input File 

s 
2a1s 
1 
1 
1 
3 
1 
1 
1 
1 
s 
2 
1 
4 
2 
1 
3 
1 
.a46 
.asa 
.a21 
.ass 
.a31 
.ala 
.a38 
.a29 
.a10 
.036 
.031 
.a16 
.a46 
.asa 
.a21 
.ass 
.a31 
.a1a 
.as7 
.a42 
.aa6 
.144 
.023 
.000 
KF 
4 lS 
01 1 

Klamath Falls CO w/out Oxy, custom LDGV/LDDV 96 KFalls registration 
TAMFLG default 
SPDFLG 
VMFLAG 
MYMRFG 
NEWFLG 
IME"LAG 
ALHFLG 
ATPFLG 
RLFLAG 
LOCFLG 
TEMFLG 
OUTFMT 
PRTFLG 
IDLFLG 
NMHFLG 
HCFLAG 

.aso .aS4 

.a47 .04S 

.al3 .al3 

.a99 .a98 

.a47 .a44 

.009 .ao0 

.072 .a71 

.069 .a6a 

One avg speed for all veh types 
MOBILES VMT mix 
input regist dist by age 
MOBILES basic exhaust emission rates 
No IM program 
No exhaust emission factor corrections 
No ATP is assumed 
Zero out no refueling EF's calculated 
One LAP record to apply to all scenarios 
Calculated from min max temperatures 
80 column format 
CO output only 
No idle emission factors calculated 
voe emission factors 
Print only sum of all HC components 

.aS4 .049 .OS3 .a49 .aS6 .OS7 .049 LDGV 

.03a .022 .a24 .a22 .a34 .a33 .a29 

.OlS .a87 

.a92 .097 .a73 .062 .a33 .027 .a29 LDGTl 

.a37 .a20 .a11 .a23 .a23 .019 .a13 

.aa6 .a20 

.aS9 .a64 .a70 .067 .aS6 .a46 .a39 LDGT2 

.OSl .039 .02S .023 .a2s .a18 .014 
.011 .a10 .007 ·.027 
.062 .063 .OS6 .. OS8 .063 .062 .049 .a42 .03S HDGV 
.a6S .OS6 .osa .a39 .032 .a29 .033 .a24 .018 
.016 .011 .011 .043 
.OSO .aS4 .aS4 .049 .OS3 .049 .OS6 .aS7 .049 LDDV 
.047 .04S .a3a .022 .024 .022 .a34 .033 .029 
.013 .013 .a1s .087 
.099 .098 .092 .097 .073 .062 .033 .a27 .029 LDDT 
.a47 .044 .037 .a20 .al7 .023 .a23 .019 .au 
.aa9 .008 .aa6 .020 
.la7 .la3 .07S .080 .a97 .a89 .a52 .046 .a3S HDDV 
.047 .a34 .028 .012 .al4 .al7 .al9 .012 .aa9 
.aos .aas .002 .aa1 
.168 .13S .la9 .088 .a70 .OS6 .a4S .a36 .029 MC 
.097 .aoo .000 .aao .000 .000 .aoo .000 .ooa 
.000 .000 .oao .000 
201S CO Ee 17.3 41.9 13.6 13.6 2a 1 1 
s.a 27.3 2a.6 27.3 20.6 

4 lS 6.a 27.3 20.6 27.3 20.6 
01 1 
4 lS 7.a 27.3 2a.6 27.3 2a.6 
01 1 
4 lS 8.a 27.3 20.6 27.3 20.6 
01 1 
4 15 9.a 27.3 20.6 27.3 2a.6 
a1 l 
4 lS 10.a 27.3 2a.6 27.3 2a.6 
a1 1 
4 lS 11.0 27.3 20.6 27.3 20.6 
al 1 
4 15 12.0 27.3 2a.6 27.3 20.6 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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01 1 
4 15 13 .0 27.3 20.6 27.3 20.6 l~ 01 1 (/f 
4 15 14.0 27.3 20.6 27.3 20.6 
01 1 
4 15 15.0 27.3 20.6 27. 3 20.6 
01 l 
4 15 16.0 27.3 20.6 27.3 20.6 
01 1 
4 15 16. 8 27.3 20.6 27.3 20.6 
01 1 
4 15 17 .0 27.3 20.6 27. 3 20.6 
01 1 
4 15 17.8 27.3 20.6 27 .3 20.6 
01 1 
4 15 18.0 27.3 20.6 27.3 20.6 
01 1 
4 15 19.0 27.3 20.6 27.3 20.6 
01 1 
4 15 20.0 27.3 20.6 27.3 20.6 
01 1 
4 15 21.0 27.3 20.6 27.3 20.6 
01 1 
4 15 22.0 27.3 20.6 27.3 20. 6 
01 1 
4 15 22.9 27.3 20.6 27. 3 20.6 
01 1 
4 15 23:0 27.3 20.6 27.3 20.6 c 01 1 . 

4 15 24.0 27.3 20.6 27.3 20.6 C· 01 1 
4 15 25.0 27.3 20.6 27.3 20.6 
01 1 
4 15 26.0 27.3 20.6 27.3 20.6 
01 1 
4 15 26.1 27.3 20.6 27.3 20.6 
01 1 
4 15 27.0 27.3 20.6 27.3 20.6 
01 1 
4 15 28.0 27.3 20.6 27.3 20.6 
01 1 
4 15 29.0 27.3 20.6 27.3 20.6 
01 1 
4 15 30.0 27.3 20.6 27.3 20.6 
01 1 
4 15 31.0 27.3 20.6 27.3 20.6 
01 1 
4 15 32.0 27.3 20.6 27.3 20.6 
01 1 
4 15 33.0 27.3 20.6 27.3 20.6 
01 1 
4 15 34.0 27.3 20.6 27.3 20.6 
01 1 
4 15 35.0 27.3 20.6 27.3 20.6 
01 1 r'. ;_·· 

4 15 36.0 27.3 20.6 27.3 20.6 c 
01 1 
4 15 37.0 27.3 20.6 27.3 20.6 \. ·-. 

·· . ...::_. 
01 1 
4 15 38.0 27.3 20.6 27.3 20. 6 
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l· 4 15 39.0 27.3 20.6 27.3 20.6 
01 1 
4 15 40.0 27.3 20.6 27.3 20.6 
01 1 
4 15 41. 0 27.3 20.6 27.3 20.6 
01 1 
4 15 42.0 27.3 20.6 27.3 20.6 
01 1 
4 15 43.0 27.3 20.6 27.3 20.6 
01 1 
4 15 44.0 27.3 20.6 27.3 20.6 
01 1 
4 15 45.0 27.3 20.6 27.3 20.6 
01 1 
4 15 46.0 27.3 20.6 27.3 20.6 
01 1 
4 15 47.0 27.3 20.6 27.3 20.6 
01 1 
4 15 48.0 27.3 20.6 27.3 20.6 
01 1 
4 15 49.0 27.3 20.6 27.3 20.6 
01 1 
4 15 50.0 27.3 20.6 27.3 20.6 
01 1 
4 15 51.0 27.3 20.6 27·.3 20.6 
01 1 

( .·.· .. 
4 15 52.0 27.3 20.6 27.3 20.6 
01 1 
4 15 53.0 27.3 20.6 27.3 20.6 
01 1 
4 15 54.0 27.3 20.6 27.3 2.0. 6 
01 1 
4 15 55.0 27.3 20.6 27.3 20.6 
01 1 
4 15 56.0 27.3 20.6 27.3 20.6 
01 1 
4 15 57.0 27.3 20.6 27.3 20.6 
01 1 
4 15 58.0 27.3 20.6 27.3 20.6 
01 1 
4 15 59.0 27.3 20.6 27.3 20.6 
01 l 
4 15 60. 0 27.3 20.6 27.3 20.6 
01 l 
4 15 61.0 27.3 20.6 27.3 20.6 
01 l 
4 15 62.0 27.3 20.6 27.3 20.6 
01 1 
4 15 63.0 27.3 20.6 27.3 20.6 
01 1 
4 15 64. 0 27.3 20.6 27.3 20.6 
01 l 
4 15 65.0 27.3 20.6 27.3 20.6 
01 l 

·~. 
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~pendix E, Table l5b: Klamath Falls 2015 Mobile Sb multiple Speed Output File 

2015 Klamath Falls CO w/out Oxy, custom LOGV/LDDV 96 KFalls registration 
MOBILE5b (14-Sep-96) 

0 
-M 49 Warning: 
+ 1.00 MYR sum not = 1. (will normalize) 
-M 49 Warning: 
+ 1. 00 MYR sum not 1. (will normalize) 
-M170 Warning: 
+ Exhaust emissions for gasoline fueled vehicles 

beginning in 1995 have been reduced as a result of 
Gasoline Detergent Additive Regulations (1994). 

OKF 2015 co E: 
Maximum Temp: 42. (F) Minimum Temp: 17. (F) 

Period 1 RVP: 13.6 Period 2 RVP: 13.6 Period 2 Yr: 
2020 
OVOC HC emission factors include evaporative HC emission factors. 

o~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LDGTl LDGT2 LDGT HDGV LDDV LOOT HDDV MC All 
Veh 
+ 

Veh. Spd.: 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
VMT Mix: 0.532 0.223 10.094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0 .00%: 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 97.00 83.58 123. 71 95.51 69.92 3.86 4.10 28.35 127.19 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

88.26 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
VMT Mix: 0. 532 0.223 0 .094 0.040 0.002 0.005 0 .098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 84.29 73.03 108.10 83.46 64.17 3.57 3.79 26.22 106.14 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC 
Veh 
+ 

Veh. Spd.: 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 75.22 65.50 96.95 74.85 59.01 3.31 3.52 24. 30 90.28 

OErnission factors are as of Jan.· 1st of the indicated· ·calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC 
Veh 
+ 

Veh. Spd.: 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 68.41 59.85 .188.59 68.40 54.39 3.07 3.26 22.56 78.12 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

All 

69.07 

20.6 

All 

62.97 

Anti-tam. Program: No Operating Mode: 20. 6 / 27. 3 I 20. 6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission E'actors (Gm/Mile) 
Exhst CO: 63 .11 55.46 82.08 63.37 50.25 2.85 3.04 20.98 68.63 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: E'edlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. E't. 

/'\---~" 1 oo,; Kl.math Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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I/M Program: No Ambient Temp: 34.2 ( F) 
Anti-tam . Program: No Operating Mode: 20.6 I 27.3 I 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC 
Veh 
+ 

Veh. Spd.: 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 58.87 51. 94 76. 88 59.36 46.52 2.66 2.83 19.55 61.11 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

20.6 

All 

54.32 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 11.0 11. 0 11.0 11. o 11.0 11.0 lLO 11.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission ·Factors (Gm/Mile) 

Exhst CO: 55. 41 49.07 72. 63 56.07 43.16 2.48 2. 64 18.24 SS.OS 

OEmission factors are as of Jan. 1st of the indic.ated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 201S Region: Low Altitude: SOO. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

Sl.14 

Anti-tam. Program: No Operating Mode: 20.6 I 21.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV · LOGTl LOGT2 LDGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 12.0 12.0 12. 0 12.0 12.0 12.0 12.0 12.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 o.oos 0.098 o.oos 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 52.S2 46. 67 69.08 S3.33 40.14 2.32 2.47 17.06 so .11 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 201S Region: Low Altitude: SOO. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

48.47 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 



OVeh. Type: LOGV LOGT1 LOGT2 
Veh 
+ 

Veh. Spd.: 
VMT Mix: 

ZEV Fract: 

13.0 
0.532 
0.00% 

13 .0 
0.223 
0.00% 

13.0 
0. 094 

LOGT 

OComposite Emission Factors (Gm/Mile) 

HOGV 

13. 0 
0.040 

LOOV 

13 .0 
0.002 

LOOT 

13 .o 
0.005 

HOOV 

13.0 
0.098 

MC 

13. 0 
0.005 

All 

Exhst CO: 50.08 44.64 66.08 51.02 37.40 2 .17 2.31 15.98 46.03 46.19 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34. 2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 
VMT Mix: 

ZEV Fract: 

14 .0 
0.532 
0.00% 

14.0 
0.223 
0.00% 

14 .o 
0. 094 

OComposite Emission Factors (Gm/Mile) 

14.0 
0.040 

14.0 
0.002 

14.0 
"0.005 

14 .0 
0. 098 

14.0 
0.005 

Exhst CO: 47.98 4·2.90 63.50 49.03 - 34.93 2.04 2.17 15.00 42.60 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 ·' Region: Low Altitude: 500. Ft. 

Ambient Temp: 

44.23 

I/M Program: No 
Anti-tam. Program: No 

Reformulated Gas: No 
OVeh. Type: LOGV LOGT1 LOGT2 LOGT 

Operating Mode: 
34. 2 (F) 

20.6 I 27.3 I 20.6 

Veh 
+ 

Veh. Spd.: 
VMT Mix: 

ZEV Fract: 

15.0 
0.532 
0.00% 

15.0 
0.223 
0.00% 

15.0 
0.094 

OComposite Emission Factors (Gm/Mile) 

HOGV 

15.0 
0.040 

LOOV 

15.0 
0.002 

LOOT 

15.0 
0.005 

HOOV 

15.0 
0.098 

MC 

15.0 
0.005 

All 

Exhst CO: 46."16 41.40 61.27 47 .31 32. 70 l. 92 2.04 14.10 39.69 42.52 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: Na Ambient Temp: 34.2 (F) 
Anti-tam. Program: Na Operating Made: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 

. ~ nn.e. fJ' 1---.. i.. 'C' ... 11~ T T~R l'::trlion Monoxide Attainment Year SIP Emission Inventory 

~"·:=··
\.,,: 

[.: 
"-. 



,.--:· 

I:' : ~ '. ·! ! 

" 
<t< .,. ·:..:." 

'-··-
! . 

+ 

Veh. Spd.: 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 44.58 40.08 59. 32 45.80 30.68 1. 81 1. 92 13. 29 37.19 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

41.02 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 43. 44 39.14 57.93 44.73 29.19 1. 73 1. 84 12.68 35.42 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M .. Program: No Ambient Temp: 34. 2 ( F) 

39.95 

Anti-tam.:Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 17.0 17 .0 17 .0 17. 0 17.0 17.0 17.0 17. 0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 43 .17 38.92 57.60 44.47 28.84 1. 71 1.81 12.54 35.01 

01:.mission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

39.70 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LDGT2 LOGT HDGV LDOV LOOT HDOV MC All 
Veh 
+ 

Veh. Spd.: 17.8 17.8 17.8 17 .8 17.8 17.8 17.8 17.8 
n-n ........ 1 ooh Tll~::nTH1th 1:''.::lllcz r T(";'R r:1rmnn Monoxide Attainment Year SIP Emission Inventorv 
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VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 
ZEV Fract: 0.00% 0.00% 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 42 .17 38.08 56.36 43.52 27.49 1. 63 1. 73 11- 98 33. 45 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M l?rogram: No Ambient Temp: 34. 2 ( F) 

38.74 

Anti-tam. l?rogram: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 41.93 37.88 56.07 43.29 27.17 1. 61 1. 72 11. 85 33.09 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (.4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fed!ev.d 
OUser supplied veh registration distributions .. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M l?rogram: No Ambient Temp: 34. 2 (F) 

38.51 

Anti-tam. l?rogram: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGT1 :.<LOGT2 LOGT HOGV LOOV LOOT ROOV MC All 
Veh 
+ 

Veh. Spd.: 
VMT Mix: 

ZEV Fract: 
OComposite 

Exhst CO: 

19.0 
0.532 
0.00% 

19.0 

' •i 

0.223 
0.00% 

19.0 
0.094 

Emission Factors (Gm/Mile) 
40.81 36.96 54.70 42.23 

19.0 19.0 19.0 19.0 
0.040 0.002 0.005 0. 098 

25.66 1. 53 1. 62 11. 23 

OEmission factors are as of Jan. 1st of the indicated calendar year. 

19.0 
0.005 

31. 37 

LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 
OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

IIM l?rogram: No Ambient Temp: 34. 2 (Fl 

37.45 

Anti-tam. I?rogram: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 20.0 20.0 
VMT Mix: 0.532 0.223 

ZEV Fract: 0.00% 0.00% 

20.0 
0.094 

OComposite Emission Factors (Gm/Mile) 

20.0 
0.040 

20.0 
0.002 

20.0 
0.005 

20.0 
0. 098 

20.0 
0.005 
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Exhst CO: 39.09 35.55 ·52.63 40.63 24.29 1. 45 l.54 10.65 29.83 35.91 

OEmission factors are as of Jan. lst of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 21. 0 21.0 21.0 21.0 21. 0 21. 0 21.0 21.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 36.87 33.67 49.84 38.48 23.03 1. 38 1. 47 10.13 28.42 

OErnission factors are as of Jan. lst of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

33.93 

Anti-tam. Program: No Operating. Mode: 20. 6 I 27. 3 / 20. 6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 22.0 22.0 :22.0 22.0 22.0 22.0 22.0 22.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 34.84 31. 96 47.30 36. 52 21. 90 l. 31 1. 40 9. 64 27.13 

OEmission factors are as of Jan. lst of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

32 .13 

Anti-tam. Program: No Operating Mode: 20.6 I 21.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LDGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9 
VMT Mix: 0. 532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
(Gm/Mile) OComposite Emission Factors 

Exhst CO: 33.18 30.54 45.21 34.91 20.96 l.26 1.34 9.24 26.06 30. 64 

Ore2on 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OOser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34. 2 (F) 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDOV MC All 
Veh 
+ 

Veh. Spd.: 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 33.00 30 .39 44.99 34. 73 20.86 1. 25 1.33 9.20 25.94 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OOser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34 .2 (F) 

30. 49 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LDGTl LDGT2 LDGT HOGV LODV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 
VMT Mix: 0.532 0.223 o. 094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00%.' 
OComposite Emission Facto.rs (Gm/Mile) 

Exhst CO: 31.30 28. 96' 42.87 33.10 19. 91 1. 20 1. 27 8.79 24.83 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OOser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

28.98 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LDDV LOOT HDOV MC All 
Veh 
+ 

Veh. Spd.: 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 o .o98 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 29.75 27. 64 40.91 31. 59 19.06 1.15 1.22 8.42 23.79 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
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JUser supplied veh registration distributions. 
· OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M erogram: No Ambient Temp: 34.2 (F) 
Anti-tam. erogram: No Operating Mode: 20.6 I 27.3 I 

Reformulated Gas: No 
OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HOOV MC 
Veh 
+ 

Veh. Spd.: 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 28.31 26. 42 39.11 30.20 18.27 1.10 1.17 8.08 22.81 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

20.6 

All 

26. 32 

Anti-tam. Program: No Operating Mode: 20.6 / 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT . HOOV MC All 
Veh 

' 
Veh. Spd.: 26.1 26 .1 26.1 26.1 26 .1 26.1 26.1 26.1 

VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0.098 0.005 
ZEV Fract: 0.00% 0.00% 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 28.17 26.31 38.94 30.06 18.20 1.09 1.16 8.04 22. 71 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34. 2 (F) 

26.19 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LDGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 26. 98 25.30 37.44 28.91 17.56 l.06 1.12 7.76 21. 88 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (Fl 
OreO"on 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 
Reformulated Gas: No 

OVeh. Type: LOGV LOG Tl LOGT2 LOGT HOGV LDOV LOOT HOOV MC 
Veh 
+ 

Veh. Spd.: 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 25.74 24.25 35.89 27. 71 16.92 1. 02 1. 08 7.47 21. 01 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HDOV MC 
Veh 
+ 

Veh. Spd.: 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 24.59 23.28 34.45 26. 60 16. 33 0. 98 1. 04 7.21 20.19 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34 .2 (F) 

20.6 

All 

24.04 

20.6 

All 

23.02 

Anti-tam. Program: No Operating Mode: 20. 6 I 27. 3 I 20. 6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LDGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: o.·OO% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 23.52 22.37 33.11 25.56 15.80 0.95 1.01 6.96 19. 41 

OE:mission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

22.06 

Ai:lti-tam. Program: No Operating Mode: 20.6 I 21.3 I 20.6 
Reformulated Gas: No 
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OVeh. Type: LOGV LOG Tl LOGT2 LOGT HOGV LOOV LOOT HOOV MC 
Veh 
+ 

Veh. Spd.: 31.0 31.0 31.0 31. o 31. o 31.0 31.0 31.0 
VMT Mix: 0.532 0.223 o. 094 0.040 0.002 0.005 o. 099 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 22.51 21. 52 31. 85 24. 59 15.32 o. 92 o. 99 6.74 18. 68 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015_ Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

All 

21. 18 

Anti-tam. Program: No Operating Mode: 20.6 I 21.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT ·HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 
VMT Mix: 0.532 0.223 o .094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 21. 57 29. 72 30. 67 23. 68 14.88 0.89 o. 95 6.54 17. 99 20.34 

'" '· ·. OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read fr.om file: Fedlev. d 
OUser supplied veh registiation distributions. 
OCal. Year: 2015 -' Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 o. 099 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite E.~ission Factors (Gm/Mile) 

Exhst CO: 20.68 19. 97 29.56 22.82 14. 49 0.86 0.92 6.35 17.34 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

''·· I/M Program: No Ambient Temp: 34.2 (E") 

19.56 

Anti-tam. Program: No Operating Mode: 20.6 I 21.3 I 20.6 
Refor:nulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 



+ 

Veh. Spd.: 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 19.85 19.26 28.51 22.01 14.15 0.84 0. 89 6.18 16.74 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34. 2 (F) 

18.83 

Anti-tam. Program: No Operating Mode: 20.6 I 21.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 19.07 18.60 27.53 21. 25 13. 84 0.82 0.87 6.03 16.17 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

IfM··'Program: No Ambient Temp: 34. 2 (F) 

18.14 

Anti-tam,; Program: No Operating Mode: 20.6 I 21 .3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 18. 32 17. 97 26.60 20.54 13. 56 0.80 0.85 5.89 15.65 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (Fl 

17.49 

Anti-tam. Program: No Operating Mode: 20.6 I 21 .3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 37.0 37.0 37.0 37.0 37.0 37.0 37.0 37.0 
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VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 
ZEV Fract: 0.00% 0.00% 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 17.62 17. 38 25. 72 19.86 13.33 0.78 0.83 5.76 15.16 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

16.88 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HODV MC All 
Veh 
+ 

Veh. Spd.: 38.0 38.0 38.0 38.0 38.0 38.0 38.0 38.0 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 16.96 16. 81 24. 89 19.21 13.12 0.77 0.82 5.65 14. 71 16. 30 

OEmission factors .are as of Jan. lst of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

·: - OLEV phase-in data read from file: Fedlev.d 
'•:-. OUser supplied veh registration distributions. 

OCal. Year: 2015 Region: Low Altitude: 500. Ft. 
r • •···. I/M Program: No Ambient Temp: 34.2 (F) 

' - .-. 
·. ·.' 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGT1 .µOGT2 LOGT HDGV LDDV LDDT HDDV MC All 
Veh 
+ 

Veh. Spd.: 39.0 39.0 39.0 39.0 39.0 39 .. o 39.0 39.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0 .098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 16.33 16.28 24.10 18.60 12.95 0.76 0.80 5.55 14 .30 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

15.75 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGT1 LDGT2 LOGT HOGV LODV LOOT HDDV MC All 
Veh 
+ 

Veh. Spd.: 40.0 40.0 
VMT Mix: 0.532 0.223 

ZEV Fract: 0.00% 0.00% 

40.0 
0. 094 

OComposite Emission Factors (Gm/Mile) 

40.0 
0.040 

40.0 
0.002 

40.0 
0.005 

40.0 
0.098 

40.0 
0.005 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment_ '!_ear SIP Emission Inventory 



Exhst CO: 15.73 15.77 23.35 18.02 12.81 0.74 0.79 5.46 13.92 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 

Ambient Temp: 

15.23 

I/M Program: No 
Anti-tam. Program: No 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT 

Operating Mode: 

500. Ft. 
34.2 {F) 

20.6 I 27.3 I 20.6 

Veh 
+ 

Veh. Spd.: 
VMT Mix: 

ZEV Fract: 

41. 0 
0.532 
0.00% 

41. 0 41. 0 
0.223 0. 094 
0.00% 

ocOmposite Emission Factors {Gm/Mile) 
Exhst CO: 15.16 15.29 22.63 17.47 

HOGV LOOV LOOT HOOV 

41. 0 41. 0 41. 0 41. 0 
0.040 0.002 0.005 0.098 

12.69 0.73 0.78 5.38 

OEmission factors are as of Jan. 1st of the indicated calendar year. 

MC 

41. 0 
0.005 

13. 58 

LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 
OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34·. 2 { F) 

All 

14.73 

Anti'-tam. Program: No Operating Mode: 20. 6 I 27. 3 I 20. 6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 42.0 42.0 ;42.0 42.0 42.0 42.0 42.0 42.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors {Gm/Mile) 
Exhst CO: 14.62 14.83 21. 95 16.95 12.61 0. 72 0. 77 5.32 13 .27 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 {F) 

14 .27 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LOGTl LOGT2 LOGT HDGV LDDV LOOT HDOV MC All 
Veh 
+ 

Veh. Spd.: 43.0 43.0 
VMT Mix: 0.532 0.223 

ZEV Fract: 0.00% 0.00% 

43.0 
0.094 

OComposite Emission Factors {Gm/Mile) 
Exhst CO: 14.10 14.39 21.30 16.45 

43.0 43.0 
0.040 0.002 

12.55 0. 72 

43.0 43.0 43.0 
0.005 0. 098 0.005 

0.76 5.26 12.99 
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OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 44.0 44.0 44.0 44.0 44.0 44.0 44.0 44.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0 .098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 13. 60 13. 97 20.68 15.97 12.52 0.71 0.75 5.21 12.73 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

'I/M Program: No Ambient Temp: 34.2 (F) 

13.40 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LDGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 13.13 13.57 20.09 15.51 12.52 0.70 0.75 5.18 12.50 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

13.00 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20,6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LODV LOOT HDOV MC All 
Veh 
+ 

Veh. Spd.: 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV :ract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Sxhst CO: 12.68 13.19 19.53 15.08 12.55 0.70 0.75 5.15 12.29 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
I"\_ ........ 1 ocu: v1.,. ..... -nh i;-.,.11~ rTl":R r.,..1-....," Mnnnviti"' A~inmPnt VP.~T' .~Tl> -i:'mi<-c.;nn Tnventnrv 
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Doser supplied veh registration distributions. 
Deal. Year: 2Dl5 Region: Low Altitude: 5DD. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 2D.6 I 27.3 I 

Reformulated Gas: No 
DVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LDDT HOOV MC 
Veh 
+ 

Veh. Spd.: 47.D 47.D 47.D 47 .D 47 .D 47.D 47. D 47.D 
VMT Mix: D.532 D.223 D. D94 D.D4D D.DD2 D.OD5 D.D98 D.DD5 

ZEV Fract: D.DD% D.DD% 
DComposite Emission Factors (Gm/Mile) 
Exhst CO: 12.25 12.83 18.98 14. 66 12.60 D.7D D.74 5.13 12.lD 

DEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2DD1 without using (4/8/94) Guidance Memo Credits 

DLEV phase-in data read from file: Fedlev.d 
Doser supplied veh registration distributions. 
Deal. Year: 2Dl5 Region: Low Altitude: 5DD. Ft. 

I/M Program: No Ambient Temp: 34. 2 ( F) 

2D.6 

All 

12.26 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LDGT2 LDGT HDGV LDDV LOOT HODV MC All 
Veh 
+ 

Veh. Spd.: 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 D.005 0.098 D.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 11.83 12.48 18.47 14. 26 12.68 0.70 0.74 5.13 11. 92 
' 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
DUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (Fl 

11.91 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LDGT2 LOGT HOGV LODV LDDT. HDDV MC All 
Veh 
+ 

Veh. Spd.: 49.0 49.0 49.0 49.0 49.0 49.0 49.0 49.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 11.83 12.48 18.47 14.26 12.79 0.70 0.74 5 .13 11. 92 

DEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 20D1 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 

I/M Program: No Ambient Temp: 
500. Ft. 
34.2 (Fl 
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Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 
Reformulated Gas: No 

OVeh. Type: LDGV LOG Tl LDGT2 LOGT HOGV LDDV LOOT HOOV MC 
Veh 
+ 

Veh. Spd.: 50.0 50.0 50.0 50.0 so.a 50.0 so. 0 50.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 o.oos 0.098 o.oos 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 11. 83 12.48 18. 47 14. 26 12.93 0.70 0.74 S.14 11. 92 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: SOO. Ft. 

I/M Program: No Ambient Temp: 34.2 (E") 

20.6 

All 

11. 92 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LDGT1 LOGT2 LDGT HOGV LDDV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 51. 0 51. 0 Sl.O Sl.O 51. 0 51.0 51.0 51.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 o.oos 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 11. 83 12.48 18.47 14. 26 13 .10 0.70 0.7S S.16 11. 92 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34. 2 ( F) 

11. 93 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LDGTl LDGT2 LOGT HOGV LODV LOOT HDDV MC All 
Veh 
+ 

Veh. Spd.: 52.0 S2.0 S2.0 S2.0 S2.0 S2.0 S2.0 S2.0 
VMT Mix: O.S32 0.223 0.094 0.040 0.002 0.005 0.098 o.oos 

ZEV E"ract: 0.00% 0.00% 
OComposite Emission E"actors (Gm/Mile) 

Exhst CO: 11. 83 12.48 18.47 14.26 13. 31 0. 71 0.7S 5.19 11. 92 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

JLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

11. 94 

"·· I/M !?rogram: No Ambient Temp: 34. 2 ( F) 
Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 

Oregon 1996 Klamath Falls UGB Carbon Mo~xicl_e A~en~ '"!.=SIP Emission Inventory 



OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDOV LOOT HOOV MC 
Veh 
+ 

Veh. Spd.: 53.0 53.0 53.0 53.0 53.0 53.0 53.0 53.0 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: ll. 83 12.48 18.47 14.26 13. 54 0. 71 0.76 5.23 11. 92 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: · 34. 2 (Fl 

All 

11. 95 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LOGT2 LOGT HDGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 11.83 1'2. 48 18.47 14. 26 13.81 0.72 0. 76 5.28 11. 92 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 : Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (Fl 

11. 97 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LDGT2 LOGT HOGV LOOV. LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 
VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0.098 0.005 

ZEV cract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 11.133 12.48 18.47 14. 26 14.12 0.73 0.77 5.34 11. 92 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (Fl 

11.99 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
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Veh. Spd.: 56.0 56.0 56.0 56.0 56.0 56.0 56.0 56.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite £mission Factors (Gm/Mile) 

Exhst CO: 12.92 13. 48 19.96 15.41 14.46 0.74 0.78 5. 41 14.79 

OErnission factors are as of Jan. 1sc of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

12.97 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 
VMT Mix: 

ZEV Fract: 

57.0 
0.532 
0.00% 

57.0 
0.223 
0.00% 

57.0 
0.094 

OComposite Emission Factors (Gm/Mile) 

57.0 
0.040 

57.0 
0.002 

57.0 
0.005 

57.0 
0.098 

57.0 
0.005 

Exhst CO: 14.00 14.49 21.45 16.56 14.85 0.75 0. 79 5.49 17.66 13.95 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M .. Program: No Ambient Temp: 34.2 (F) 
Anti-tam.; Program: No Operating Mode: 20.6 I 27.3 I 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LDGT1 LDGT2 LOGT HOGV LDDV LOOT HDDV MC All 
Veh 
+ 

Veh. Spd.: 58.0 58.0 58.0 58.0 58.0 58.0 58.0 58.0 
VMT Mix: 0.532 0.223 0 .094 0.040 0.002 0.005 0.098 0;005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 15.08 15.50 22.94 17. 71 15.28 0. 76 0.81 5.58 20.53 

OErnission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

14.93 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LDGTl LDGT2 LDGT HOGV LDOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 59.0 59.0 59.0 59.0 59.0 59.0 59.0 59.0 
Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 



VMT Mix: 0.532 0.223 0. 094 0.040 0.002 0.005 0.098 0.005 
ZEV Fract: 0.00% 0.00% 

OComposite Emission Factors (Gm/Mile) 
Exhst CO: 16.17 16.51 24.43 18.86 15.75 0. 77 0.82 5.68 23.40 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34 .2 (F) 

15.92 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 
VMT Mix: 0.532 0.223 o. 094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

E:xhst CO: 17.25 17.51 25.92 20.01 16.28 0.79 0.84 5.80 26.27 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedl.ev. d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

16.91 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl 'LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 61. 0 61. 0 61.0 61. 0 61.0 61. 0 61. 0 61.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0. 098 0.005 

ZEV Fract: 0.00% 0.00% 
OCornposite Emission Factors (Gm/Mile) 
Exhst CO: 18.33 18. 52 27.41 21.17 16.86 0.81 0.86 5.93 29.14 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Merna Credits 

OLE:V phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

17.90 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LDOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 62.0 62.0 
VMT Mix: 0.532 0.223 

ZEV Fract: 0.00% 0.00% 

62.0 
0 .094 

OComposite Emission Factors (Gm/Mile) 

62.0 
0.040 

62.0 
0.002 

62.0 
0.005 

62.0 
0.098 

62.0 
0.005 
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Exhst CO: 19.42 19.53 28.91 22.32 17.50 0.83 0.88 6.07 32.01 18.90 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti-tam. Program: No Operating Mode: 20.6 I 21.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 63.0 
VMT Mix: 0.532 

ZEV Fract: 0.00% 

63.0 
0.223 
0.00% 

63.0 
0.094 

OComposite Emission Factors (Gm/Mile) 

63.0 
0.040 

63.0 
0.002 

63.0 
0.005 

63.0 
0.098 

63.0 
0.005 

Exhst CO: 20.50 20.54 30.40 23.47 18.21 0.85 0.90 6.23 34.88 19.90 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 
Anti~tam. Program: No Operating Mode: 20. 6 I 27. 3 I 20. 6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 64.0 64.0 64.0 64.0 64.0 64.0 64.0 64.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 o. 090 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 
Exhst CO: 21.58 21. 54 31.89 24.62 18.98 0.87 0.93 6. 41 37.75 

OEmission factors are as of Jan. 1st of the indicated calendar year. 
LEV phase-in begins in 2001 without using (4/8/94) Guidance Memo Credits 

OLEV phase-in data read from file: Fedlev.d 
OUser supplied veh registration distributions. 
OCal. Year: 2015 Region: Low Altitude: 500. Ft. 

I/M Program: No Ambient Temp: 34.2 (F) 

20.90 

Anti-tam. Program: No Operating Mode: 20.6 I 27.3 I 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LOGT1 LOGT2 LOGT HOGV LOOV LOOT HOOV MC All 
Veh 
+ 

Veh. Spd.: 65.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0 
VMT Mix: 0.532 0.223 0.094 0.040 0.002 0.005 0.098 0.005 

ZEV Fract: 0.00% 0.00% 
OComposite Emission Factors (Gm/Mile) 

Exhst CO: 22.67 22.55 33.38 25.77 19.83 0.90 o. 95 6.60 40. 62 21. 91 

Oreeon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Appendix E, T•ble E-16b: Klamath Falls UGB CO 1015 On Road Mobile Seasonal Emissions by Vehicle Class (without oxygenated fuel) 

(I) (2) (J) (4) 
Area Avg. Wkdy Seasonal Wkdy CO Emissions 

Vehicle Miles co CO Season LOGY LDGTI LDGT2 HDGV LDDV. LDDT HDDV MC 
Facilicy Traveled by Emissions by Emissions sec sec sec sec sec sec sec sec 
Type Facility Road All Yeh 21-01-001 22-01-020 22-01-040 22-01-070 22-30-001 22-30-060 22-30-070 22-01-080 

Type Type (lbs/day) 000 000 000 000 000 000 
(Milcs/da~) (Gm/day) (lb_s/day) (lbs/day) (lbs/day) (lbs/day)_ (lbs/day) (lbs/day) 

Klanu1th Falls UGB 
VMTMix(S) 0.S2J 0.228 0.096 0.041 0.002 O.OOS 

Klamath Falls UGll 
Trip 
ural Principal A1tcrial J4S.999 s.001,919 11,029 S.768 2,SIS l,OS9 4S2 22 SS 

Rural Minor Arterial 113,691 2,194,S40 4,839 2,S31 1,103 46S 198 JO 24 
RuraJ Major Collector 72,S83 1,389.071 J,063 1.602 698 294 126 6 IS 

Minor Collector 89S 24,684 S4 28 12 s 2 0 0 
lb.anti Local 13,S66 32S,9S2 719 376 164 69 29 I 4 

Kamps 8,032 14S,646 321 168 73 JI 13 I 2 
Off network VMT Est SS,477 l,S30,600 3,37S l,76S 769 324 138 7 17 

Total IChunath Falhi U 610,243 10,612,411 23,400 12,238 S,3JS 2,246 9S9 47 117 

Notes: LDGV LDGTI LDGT2 HDGV LDDV LDDT 
I) From RVCOO EMME/2 output Miles/da from the Appendix E. Table E-17. 
2) All Vehicle EmiS$ion Factors (Gm/Mile) from EPA Mobile 5b run using 27.5 average speed (Ref: 332). 

Off Network VMT using emission factor for vehicle speed at 20 miles per hour. 
l) CO E1nissions, All vehich:s (lbs/day]= 

averages weekday emissions by facilily type {gldy) • 0.00220S {gllb] 
4) CO e.inissions by vehicle class= weighted fleet VMT mix(%) •CO season emissions (all vehicles.lbs/day) 
S) VMT mix by vehicle class (a weighted percent.age established using the EPA Mobile Sb) (Ref 332). 

Vehicle Class VMTMix 
LDGV O.S2J 

LDGTI 0.228 

LDGT2 0.096 

HDGV 0.041 

LDDV 0.002 
LDDT o.oos 

HDDV 0.100 

MC O.OOS 
Tat.al: 1.000 

O..c11on 1996 KlillrWh falls UGB Carbon Monoxide Al&ainmen1 Year SIP Emiuion lnvcn10ry 
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000 000 
(lbs/day) (lbs/day) 

0.100 O.OOS 

1,103 SS 
484 24 
306 IS 

s 0 
72 4 
32 2 

337 17 

2.340 117 

HDDV MC 

<y:.:~\ 
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Appendix E, Table E-17: Klamath Falls UGB CO 2016 EMME/2 Roadway Type lbs/day CalculaUon Table. Model Run Output for Klamath Falls Model Study Area 

11 1,, · 1"1·:··t- .111:~~ 1 ;.r,-., r -~ li·-. · ~~1:r 1-'1;, 
(···:,'~.·:1•.:.:' - :·:>;·j~': 

229 829 0.04 .12 
230 246 0.07 .21 
239 353 0.04 .12 
240 852 0.06 .12 
245 229 0.09 .27 
246 356 0.12 .36 
249 849 0.15 .30 
251 252 0.09 .18 
251 839 0.05 .15 
252 360 0.07 .21 
252 403 0.13 .27 
253 363 0.13 .27 
255 359 0.09 .27 
256 259 0.07 .21 
258 255 0.07 .21 
259 859 0.03 .09 
260 357 0.05 .15 
260 362 0.06 .18 
309 315 0.43 .47 
309 319 0.5 .55 
314 315 0.36 .40 
314 372 0.3 .33 
315 309 0.43 .47 
315 314 0.36 .39 
319 309 0.5 .55 
319 323 0.57 .63 
323 319 0.57 .62 
323 327 1.19 1.30 
327 323 1.19 1.31 
327 347 0.93 1.04 
343 539 0.45 .90 
347 327 0.93 1.02 
347 546 0.5 .56 
353 370 0.06 .18 
354 240 0.07 .14 
355 245 0.11 .33 
355 357 0.07 .21 
356 355 0.08 .19 
357 260 0.05 .15 

(only Included area Inside UGB and no centroid connections) 
"--·-- EF by speed Total CO GM 

(without oxy) 
[Gm CO/ mile] 

20 3096 123.84 2 35.91 4447.0944 

20 3559 249.13 2 35.91 8946.2583 

20 4821 192.84 2 35.91 6924.8844 

30 6717 403.02 2 22.06 8890.6212 

20 2243 201.87 2 35.91 7249.1517 

20 3362 403.44 '2· 35.91 14487.5304 

30 6746 1011.90 2 22.06 22322.514 

30 3396 305.64 2 22.06 8742.4184 

20 5020 251:00 2 35.91 9013.41 

20 2747 192.29 2 35.91 8905.1339 

29 8711 1132.43 2 23.02 26068.5386 

29 9214 1197.82 2 23.02 27573.8164 

20 2239 201.51 2 35.91 7236.2241 

20 3370 235.90 2 35.91 8471.169 

20 2479 173.53 2 35.91 6231.4623 

20 3370 101.10 2 35.91 3830.501 

20 2576 128.80 2 35.91 4625.208 

20 3379 202.74 2 35.91 ·7280.3934 

55 4512 1940.16 2 11.99 23262.5184 

55 4402 2201.00 2 11.99 26389.99 

54 5271 1897.56 2 11.97 22713.7932 

55 4324 1297.20 2 11.99 16553.428 

55 5271 2266.53 2 11.99 27175.61147 

55 4512 1624.32 2 11.99 19475.5968 

55 4512 2256.00 2 11.99 27049.44 

54 4402 2509.14 2 11.97 30034.4058 

55 4338 2472.66 2 11.99 29647.1934 

55 4153 4942.07 2 11.99 59255.4193 

55 7074 8418.06 2 11.99 100932.5394 

54 9567 8697.31 2 11.97 106500.8007 

30 5573 2507.65 2 22.06 55323.171 

55 7171 6669.03 2 11.99 79961.6697 

54 9092 4546.00 2 11.97 54415.82 

20 4821 289.26 2 35.91 10387.3266 

30 6717 470.19 2 22.o6 10372.3914 

20 2127 233.97 2 35.91 8401.8627 

20 1320 . 92.40 2 35.91 3318.084 

25 1320 105.60 2 27.59 2913.504 

20 2803 140.15 2 35.91 5032.7885 
Oregon 1996 Klamath Falls UGB Carbon Monoxide AUairunent Year S~ Emission Inventory 
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Sea.son al 
VMT 

114.92 
231.19 
178.95 
374.00 
187.33 
374.39 
939.03 
283.63 
232.93 
178.44 

1,050.88 
1,111.56 
. 187.00 
218.91 
161.03 
93.82 

119.52 
188.14 

1,800.45 
2,042.50 
1,760.91 
1,203.79 
2,103.31 
1,507.35 
2,093.54 
2,326.45 
2,294.60 
4,586.18 
7,811.86 
6,256.60 
2,327.26 
6, 188.78 
4,216.63 

268.43 
436.33 
217.12 

85.75 
98.00 

130.06 

Seasonal Total 
CO [Gm] 

4,126.85 
8,302.02 
6,426.21 
8,250.39 
6,727.13 

13,444.26 
20,715.03 

6,256.88 
8,364.34 
6,407.88 

24,191.29 
25,588.17 

6,715.13 
7,861.14 
5,782.72 
3,369.06 
4,292.14 
6,756.12 

21,587.34 
24,469.60 
21,076.13 
14,433.40 
25,216.72 
18,073.12 
25, 101.56 
27,871.57 
27,512.24 
54,966.33 
93,664.20 
98,631.48 
51,339.25 
74,203.48 
50,497.05 

9,639.32 
9,625.46 
7,796.83 
3,079.14 
2,703.70 
4,670.37 



Appendix E, Table E-17: Klamath Falls UGB CO 2016 EMME/2 Roadway Type lbs/day Calculatlon Table. Model Run Output for Klamath Falls Model Study Area 

357 355 0.07 .21 20 
(only Included area Inside UGB and no centroid connections) 

617 43.19 2 35.91 1550.9529 40.08 1,439.27 
359 251 0.08 .24 20 5297 423.76 2 35.91 15217.2216 393.24 14,121.40 
360 359 0.08 .16 30 6282 502.56 2 22.06 11086.4736 466.37 10,288.12 
360 860 0.06 .18 20 2661 159.66 2 35.91 5733.3906 148.16 5,320.52 
362 260 0.06 .18 20 3159 189.54 2 35.91 6806.3814 175.89 6,316.24 
362 601 0.1 .30 20 3497 349.70 2 35.91 12557.727 324.52 11,653.42 
363 249 0.07 .14 30 7944 556.08 2 22.06 12267.1248 516.04 11,383.75 
363 700 0.05 .10 30 8936 446.80 2 22.06 9856.408 414.63 9,146.63 
370 537 0.04 .12 20 4821 192.84 .2 35.91 6924.8844 178.95 6,426.21 
371 354 0.06 .12 30 6717 403.02 2 22.06 8890.6212 374.00 8,250.39 
372 314 0.3 .33 55 4778 1433.40 2 11.99 17186-466 1,330.18 15,948.84 
403 253 0.12 .25 29 9214 1105.66 2 23.02 25452.7536 1,026.06 23,619.85 
411 703 0.05 .09 33 9133 455:55'· 2 19.56 8932.074 423.77 8,288.86 
411 704 0.04 .07 34 9069 362.76 2 18.83 6830.7708 336.64 6,338.87 
413 708 0.27 .46 35 8130 2195.10 2 18.14 39819.114 2,037.03 36,951.66 
413 709 0.23 .40 35 9028 2076.44 2 18.14 37668.6216 1,926.91 34,954.18 
424 704 0.25 .43 35 5176 1294.00 2 18.14 23473.16 1,200.82 21,782.81 
424 705 0.19 .33 35 5604 1064.76 2 18.14 19314.7464 988.08 17,923.86 
426 518 0.09 .10 54 3845 346.05 2 11.97 4142.2185 321.13 3,843.93 
502 552 0.22 .24 55 4745 1043.90 2 11.99 12516.361 968.73 11,615.03 
503 527 0.37 .40 56 2185 808.45 2 12.97 10485.5965 750.23 9,730.51 
505 506 0.49 .54 54 4591 2249.59 2 11.97 26927.5923 2,087.59 24,988.49 
506 508 0.46 .50 55 4261 1960.06 2 11.99 23501.1194 1,818.91 21,808.76 
507 557 0.14 .15 56 4723 661.22 2 12.97 8576.0234 613.60 7,958.45 
508 509 0.72 .79 55 6349 4571.28 2 11.99 54809.6472 4,242.09 50,862.70 
509 510 0.4 .44 55 6349 2539.60 2 11.99 30449.804 2,356.72 28,257.06 
510 511 0.27 .30 54 6349 1714.23 2 11.97 20519.3331 1,590.79 19,041.70 
511 512 0.13 .14 56 5403 702.39 2 12.97 9109.9963 651.81 8,453.97 
512 513 0.4 .44 55 8673 3469.20 2 11.99 41595.708 3,219.38 38,600.32 
513 514 1.04 1.14 55 8673 9019.92 2 11.99 . 108148.8408 8,370.38 100,360.84 
514 515 0.3 .33 55 8673 2601.90 2 11.99 31196.781 2,414.53 28,950.24 
515 516 0.22 .24 55 2720 598.40 2 11.99 7174.816 555.31 6,658.14 
516 426 0.19 .21 54 3845 730.55 2 11.97 8744.6835 677.94 8,114.96 
517 544 0.08 .09 53 2913 233.04 2 11.95 2784.828 216.26 2,584.29 
518 564 0.08 .09 53 3775 302.00 2 11.95 3608.9 280.25 3,349.02 
518 819 0.1 .11 55 3845 384.50 2 11.99 4610.155 356.81 4,278.17 
524 525 0.06 .07 51 2851 171.06 2 11.93 2040.7458 158.74 1,893.79 
524 600 1.17 1.31 54 9664 11306.88 2 11.97 135343.3536 10,492.65 125,597.02 
525 524 0.06 .07 51 4557 273.42 2 11.93 3261.9006 253.73 3,027.01 
525 555 0.02 .02 60 2851 57.02 2 16.91 964.2082 52.91 894.77 
526 554 0.16 .17 56 2851 456.16 2 12.97 5916.3952 423.31 5,490.34 
527 555 0.08 .09 53 4686 374.88 2 11.95 4479.816 347.88 4, 157.22 

Oregon 1996 Klamalh Falls UGB Carbon Monoxide Attainmenl Year SIP Emi55ion Inventory 
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Appendix E, Table E-17: Klamath Falls UGB CO 2016 EMME/2 Roadway Type lbs/day CalculaUon Table. Model Run Output for Klamath Falls Model Study Area 
(only Included area Inside UGB and no centroid connecUons) 

3721.696 528 564 0. 1 '11 55 3104 310.40 2 11.99 288.05 3,453.69 
534 535 0.17 .34 30 2102 357.34 2 22.06 7882.9204 331.61 7,315.26 
535 534 0.17 .34 30 4134 702.78 2 22.06 15503.3268 652. 17 14,386.90 
535 536 0.06 .12 30 1675 100.50 2 22.06 2217.03 93.26 2,057.38 
536 535 0.06 .12 30 4978 298.68 2 22.06 8588.8808 277.17 6, 114.40 
536 537 0.06 .12 30 6717 403.02 2 22.06 8890.6212 374.00 8,250.39 
537 371 0.06 .12 30 6717 403.02 2 22.06 6690.8212 374.00 8,250.39 
537 536 0.06 .12 30 4821 289.26 2 22,06 6381.0758 268.43 5,921.56 
538 567 0.16 .17 56 1677 268.32 2 12.97 3"80. 1104 249.00 3,229.50 538 569 1.01 1.35 45 2071 2091.71 2· 13 27192.23 1,941.08 25,234.07 539 343 0.45 .90 30 5573 2507.85 2 22.06 55323.171 2,327.26 51,339.25 539 540 0.45 .90 30 5440 2448.00 2 22.06 &4002.88 2,271.71 50, 114.03 
640 539 0.45 .90 30 5440 2446.00. 2 22.06 54002.88 2,271.71 50, 114.03 
640 641 0.07 .09 47 7352 514.64 2 12.26 8309.4864 477.58 5,855. 13 
641 640 0.07 .09 47 7352 514.64 2 12.26 8309.4864 477.58 5,855. 13 
641 542 0.05 .07 43 9424 471.20 2 13.82 6511.984 437.27 6,043.04 
541 569 0.62 .83 45 2071 1284.02 2 13 16692.28 1,191.56 15,490.22 642 641 0.05 .07 43 9423 471. 15 2 13.82 8511.293 437.22 6,042.40 
642 643 0.04 .06 40 13261 530.44 2 15.23 8078.6012 492.24 7,496.85 
643 542 0.04 .06 40 13260 530.40 2 15.23 8077.992 492.20 7,496.28 
643 645 0.17 .24 43 13066 2224.62 2 13.82 30744.24"'4 2,064.42 28,530.30 
644 805 0.37 .41 54 10914 4038. 18 2 11.97 48337.0146 3,747.38 44,856. 18 
646 643 0.17 .23 44 8258 1403.86 2 13.4 18811.724 1,302.77 17,457.06 
645 646 0.04 .05 48 6357 264.28 2 11.91 3028.4748 235.97 2,810.39 
646 347 0.5 .55 55 6489 3244.50 2 11.99 38901.555 3,010.86 36,100.18 
646 645 0.04 .06 40 8668 346.72 2 15.23 5280.5456 321.75 4,900.28 
551 503 0.11 .12 55 6775 745.25 2 11.99 8935.5475 691.58 8,292.08 
552 502 0.22 .24 55 4746 1044.12 2 11.99 12518.9988 968.93 11,617.48 552 1501 0.67 .74 64 4745 3179.15 2 11.97 38054.4255 2,950.21 35,314.05 
553 552 0.14 .15 56 4746 664.44 2 12.97 8817.7868 616.59 7,997.20 564 1500 0.43 .48 64 5955 2560.65 2 11.97 30650.9805 2,376.25 28,443.75 555· 525 0.02 .02 60 4686 93.72 2 16.91 1584.8052 86.97 1,470.68 555 526 0.21 .23 55 2851 598.71 2 11.99 7178.5329 555.60 6,661.59 556 528 0.14 .15 56 3104 434.56 2 12.97 5636.2432 403.27 5,230.37 
557 556 0.58 .63 55 5606 3251.48 2 11.99 38985.2452 3,017.33 36, 177.84 
558 507 0.29 .32 64 7028 2038.12 2 11.97 24396.2964 1,891.35 22,639.47 
559 558 0.72 .79 55 7028 5060.16 2 11.99 80871.31"'4 4,695.77 56,302.26 
560 807 0.03 .03 60 7028 210.84 2 16.91 3565.3044 195.66 3,308.56 
561 560 0.27 .30 64 5715 1643.05 2 11.97 18470.3085 1,431.93 17, 140.23 
562 561 0.52 .57 55 10914 5675.28 2 11.99 68048.6072 5,266.59 63, 146.44 
563 562 1. 1 1.21 55 10914 12005.40 2 11.99 143944.746 11,140.87 133,579.01 
564 517 0.19 .21 54 3775 717.25 2 11.97 8585.4825 665.60 7,967.23 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Appendix E, Table E-17: Klamath Falls UGB CO 2016 EMMEl2 Roadway Type lbs/day Calculation Table: Model Run Output for Klamath Falls Model Study Area 
(only Included area inside UGB and no centroid connections) 

14678.2779 565 566 0.73 .80 55 1677 1224.21 2 11.99 1, 136.05 13,621.27 
566 565 0.73 .80 55 1677 1224.21 2 11.99 14878.2779 1,136.05 13,621.27 
566 567 0.41 .45 55 1677 687.57 2 11.99 8243.9643 638.06 7,650.30 
567 538 0.16 .17 56 1677 268.32 2 12.97 3480.1104 249.00 3,229.50 
567 566 0.41 .45 55 1677 667.57 2 11.99 8243.9643 638.06 7,650.30 
569 536 1.01 1.35 45 2071 2091.71 2 13 27192.23 1,941.06 25,234.07 
569 541 0.62 .63 45 2071 1284.02 2 13 16692.28 1,191.56 15,490.22 
576 519 0.8 .67 55 3223 2578.40 2 11.99 30915.018 2,392.72 26,686.77 
576 1034 0.45 .49 55 3359 1511.55 .2 11.99 18123-4845 1,402.70 16,616.36 
600 524 1.17 1.31 54 9693 11340.81 2 11.97 135749.4957 10,524.14 125,973.92 
600 960 0.28 .34 49 10903 3052.64 2 11.91 36359.3244 2,633.00 33,741.02 
601 362 0.1 .30 20 3170 3~~~,g~;. 2 35.91 11383.47 294.17 10,563.72 
601 602 0.28 .34 49 11020 2 11.91 36749.496 2,663.40 34,103.10 
601 960 0.03 .04 45 11130 333.90 2 13 -4340.7 309.66 4,028.12 
602 601 0.28 .34 49 10780 3018.40 2 11.91 35949.144 2,801.04 33,360.38 
602 603 0.24 .29 50 12408 2977.92 2 11.92 35496.8064 2,763.47 32,940.61 
603 602 0.24 .29 50 12170 2920.80 2 11.92 34815.938 2,710.47 32,308.76 
603 1523 0.37 .46 48 14204 5255.46 2 11.91 62592.7668 4,677.02 56,065.34 
604 611 0.04 .05 46 9425 377.00 2 11.91 4490.07 349.65 4,166.73 
604 1523 0.15 .16 50 13509 2026.35 2 11.92 24154.092 1,660.43 22,414.71 
605 1527 0.5 .60 50 9323 4661.50 2 11.92 55565.08 4,325.62 51,563.73 
605 1528 0.24 .29 50 9637 2312.66 2 11.92 27569.5296 2, 146.33 25,564.20 
606 1528 0.12 .14 51 9536 1144.32 2 11.93 13651.7376 1,061.92 12,668.65 
606 1529 0.13 .16 49 6322 1061.66 2 11.91 12884.£1526 1,003.95 11,957.06 
700 363 0.05 .10 30 7667 363.35 2 22.06 8456.701 355.74 7,847.72 
700 701 0.07 .14 30 9267 650.09 2 22.06 14340.9854 603.26 13,306.26 
701 700 0.07 .14 30 7919 554.33 2 22.06 12228.5198 514.41 11,347.92 
701 702 0.46 .79 35 9917 4561.62 2 18.14 82751.4148 4,233.31 76,792.33 
702 701 0.46 .79 35 6165 3755.90 2 18.14 68132.026 3,465.43 63,225.71 
702 703 0.09 .16 34 9917 692.53 2 18.83. 16806.3399 626.26 15,596.06 
703 411 0.05 .09 33 10915 545.75 2 19.56 10674.87 506.45 9,906.15 
703 702 0.09 .15 36 6165 734.65 2 17.49 12852.5265 661.93 11,926.99 
704 411 0.04 .07 34 7559 302.36 2 18.83 5693.4388 280.59 5,263.44 
704 424 0.25 .43 35 5604 1401.00 2 18.14 25414.14 1,300.11 23,564.02 
705 424 0.19 .33 35 5176 963.44 2 18.14 17839.6016 912.62 16,554.94 
705 706 0.17 .29 35 7204 1224.66 2 18.14 22215.6952 1, 136.49 20,615.90 
706 705 0.17 .29 35 7205 1224.85 2 18.14 22218.779 1, 136.65 20,618.76 
706 707 0.4 .69 35 7476 2990.40 2 18.14 54245.856 2,775.06 50,339.51 
707 706 0.4 .69 35 6934 2773.60 2 18.14 50313.104 2,573.67 46,669.96 
707 706 0.05 .09 33 8067 404.35 2 19.56 7909.088 375.23 7,339.54 
706 413 0.27 .46 35 7935 2142.45 2 18.14 38864.043 1,966.17 36,065.37 
708 707 0.05 .09 33 7486 374.40 2 19.56 7323.264 347.44 6,795.90 
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Appendix E, Table E-17: Klamath Falla UGB CO 2016 EMME/2 Roadway Typo lbslday CalculaUon Table. Model Run Output for Klamath Falls Model Study Area 
(only Included area Inside UGB and no centroid connecUons) 

38801.1944 709 413 0.23 .40 35 9252 2127.96 2 18.14 1,974.72 35,821.45 
709 710 0.07 .15 31 12138 849.66 2 Zl.18 17995.7988 788.47 16,699.89 
710 709 0.07 .12 35 11785 824.95 2 18.14 14964.593 765.54 13,886.96 
710 810 0.09 .11 49 7709 693.81 2 11.91 8Z83.2771 643.85 7,668.22 
710 1028 0.16 .33 30 14413 2306.08 2 2Z.06 50872.1248 2, 140.01 47,208.73 
711 712 0.13 .26 30 10827 1407.51 2 Z2.06 31049.6706 1,306.15 28,813.73 
711 713 Oc23 .49 30 10671 2454.33 2 22.06 5-4142.5198 2,277.59 50,243.62 
712 711 0.13 .26 30 11203 1456.39 2 22.06 32127.9834 1,351.51 29,814.37 
712 751 0.07 .14 30 11194 783.58 2 Z2.06 17285.7748 727.15 16,040.99 
713 711 0.23 .46 30 10295 2367.85 2' 22.06 52234.771 2,197.34 48,473.25 
713 814 0.16 .32 30 8637 1381.92 2 Z2.06 30485.1552 1,282.41 28,289.86 
714 715 0.23 .46 30 8191 1883.93 2 22.06 41559.4958 1,748.26 38,566.72 
714 814 0.13 .26 30 8205 1066:65 2 22.06 23530.299 989.84 21,835.84 
715 714 0.23 .46 30 7617 1751.91 2 22.06 38847.1348 1,625.75 35,864.08 
715 1026 0.17 .23 44 8237 1400.29 2 13.4 18783.888 1,299.45 17,412.66 
716 1026 0.49 .65 45 7556 3702.44 2 13 48131.72 3,435.82 44,665.66 
716 1027 0.12 .16 45 8200 984.00 2 13 12792 913.14 11,870.82 
717 718 0.07 .10 42 7476 523.32 2 14.27 7487.7764 485.63 6,930.01 
717 1027 0.24 .32 45 7023 1685.52 2 13 21911.78 1,564.14 20,333.85 
718 717 0.07 .09 47 2291 160.37 2 12.26 1968.1382 148.82 1,824.55 
718 719 0.07 .09 47 4414 308.98 2 12.26 3788.0948 286.73 3,515.31 
718 725 0.07 .12 35 4733 331.31 2 18.14 8009.9834 307.45 5,577.17 
719 718 0.07 .09 47 2291 160.37 2 12.Z6 1866.1382 148.82 1,824.55 
719 720 0.14 .19 44 4414 617.96 2 13.4 8280.6&4 573.46 7,684.36 
720 719 0.14 .19 44 3962 554.68 2 13.4 7432.712 514.74 6,897.47 
720 1021 0.12 .13 55 4188 502.56 2 11.99 6025.8944 466.37 5,591.77 
721 1021 0.46 .50 55 2684 1234.64 2 11.99 14603.3338 1,145.73 13,737.32 
725 718 0.07 .12 35 1672 117.04 2 18.14 2123.1058 108.61 1,970.22 
725 726 0.5 .60 50 6405 3202.50 2 11.92 38173.8 2,971.88 35,424.83 
726 725 0.5 .60 50 6404 3202.00 2 11.92 38187.84 2,971.42 35,419.30 
751 712 0.07 .14 30 11570 809.90 2 22.06 17868.394 751.58 16,579.80 
751 1028 0.13 .26 30 12776 1660.88 2 22.06 38639.0128 1,541.28 34,000.57 
805 563 0.03 .03 60 10914 327.42 2 16.91 5538.8722 303.84 5,137.97 
807 559 0.38 .42 54 7028 2670.64 2 11.97 31987.5608 2,478.32 29,665.52 
810 710 0.09 .11 49 8322 748.98 2 11.91 8920.3518 695.04 8,277.98 
810 1529 0.41 .49 50 7709 3160.69 2 11.92 37675.4248 2,933.08 34,962.35 
811 604 0.04 .05 48 9323 372.92 2 11.91 4441.4n2 346.07 4, 121.64 
811 1527 0.17 .21 49 9425 1602.25 2 11.91 19082.7&75 1,486.87 17,708.61 
814 713 0.16 .33 30 8205 1312.80 2 22.06 28980.368 1,218.26 26,874.88 
814 714 0.13 .26 30 8637 1122.81 2 22.06 24769.1888 1,041.95 22,985.51 
819 518 0.1 .11 55 3775 377.50 2 11.99 4528.225 350.32 4,200.28 
819 1034 0.09 .10 54 3845 346.05 2 11.97 4142.2185 321.13 3,843.93 
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Appendix E, Table E-17: Klamath Falls UGB CO 2015 EMMEJ2 Roadway Type lbs/day Calculation Table. Modei Run Output for Klamath Falls Model Study Area 
(only Included area Inside UGB and no centroid connections) 

4487.3138 829 258 0.04 .12 20 3124 124.96 2 35.91 115.96 4,164.17 
839 239 0.06 .18 20 3675 220.50 2 35.91 7918.155 204.62 7,347.95 
849 360 0.14 .28 30 6195 867.30 2 22.06 19132.638 804.84 17,754.86 
852 252 0.05 .10 30 8063 403.15 2 22.06 8893..48Q 374.12 8,253.05 
859 230 0.03 .09 20 3342 100.26 2 35.91 3600.3368 93.04 3,341.07 
860 256 0.05 .15 20 3370 168.50 2 35.91 6050.835 156.37 5,615.10 
960 600 0.28 .34 49 11130 3116.40 2 11.91 37116.324 2.891.98 34,443.51 
960 601 0.03 .04 45 10903 327.09 2 13 4252.17 303.54 3,945.96 

1021 720 0.12 .13 55 3735 448.20 .2 11.99 5373.918 415.92 4,986.93 
1021 721 0.46 .50 55 3137 1443.02 2 11.99 1730.1.8098 1,339.11 16,055.87 
1026 715 0.17 .23 44 7798 1325.66 2 13.4 17763.844 1,230.20 16,484.64 
1026 716 0.49 .66 45 7999 3919.51 2 13 50953.63 3,637.26 47,284.36 
1027 716 0.12 .16 45 7747 929:64-- 2 13 12085.32 862.69 11,215.03 
1027 717 0.24 .32 45 7476 1794.24 2 13 23325.12 1,665.03 21,645.43 
1028 710 0.16 .43 24 13448 2151.68 2 28.98 62355.8864 1.996.73 57,865.34 
1028 751 0.13 .27 30 13742 1786.46 2 22.06 39409.3076 1,657.81 36,571.37 
1034 576 0.45 .49 55 3223 1450.35 2 11.99 17389.6965 1,345.91 16,137.43 
1034 819 0.09 .10 54 3775 339.75 2 11.97 4066.8075 315.28 3,773.95 
1500 553 0.57 .63 54 4746 2705.22 2 11.97 32381.4834 2,510.41 30,049.63 
1501 551 0.21 .23 55 6775 1422.75 2 11.99 17058.7725 1,320.30 15,830.34 
1523 603 0.37 .45 49 13509 4998.33 2 11.91 59530.1103 4,638.39 55,243.24 
1523 604 0.15 .22 41 14204 2130.60 2 14.73 31383.738 1,977.17 29,123.74 
1527 605 0.5 .60 50 9425 4712.50 2 11.92 56173 4.373.14 52,127.88 
1527 811 0.17 .21 49 9323 1584.91 2 11.91 18876.2781 1,470.78 17,516.96 
1528 605 0.24 .29 50 9536 2288.64 2 11.92 27280.5888 2, 123.83 25,316.06 
1528 606 0.12 .15 48 9637 1156.44 2 11.91 13773.2004 1,073.16 12,781.37 
1529 606 0.13 .16 49 7709 1002.17 2 11.91 11935.8-447 930.00 11,076.32 
1529 810 0.41 .49 50 8322 3412.02 2 11.92 40671.2784 3,166.31 37,742.46 

204 523 0.29 .70 25 3016 874.64 6 27.59 24131.3176 811.66 22,393.58 
204 655 0.23 .55 25 2023 465.29 6 27.59. 12837.3511 431.78 11,912.91 
208 221 0.26 .62 25 1498 389.48 6 27.59 10745.7532 361.43 9,971.93 
208 533 0.3 .72 25 2272 681.60 6 27.59 18805.344 632.52 17,451.14 
218 219 0.51 1.02 30 1498 763.98 6 22.06 16853.3988 708.96 15,639.75 
218 572 0.55 .94 35 525 288.75 6 18.14 5237.925 267.96 4,860.73 
219 218 0.51 1.02 . 30 1498 763.98 6 22.06 18853.3988 708.96 15,639.75 
219 220 0.16 .32 30 1498 239.68 6 22.06 5287.3408 222.42 4,906.59 
220 219 0.16 .32 30 1498 239.68 6 22.06 5287.3408 222.42 4,906.59 
220 221 0.22 .44 30 1498 329.56 6 22.06 7270.0936 305.83 6,746.56 
221 208 0.26 .62 25 1498 369.46 6 27.59 10745.7532 361.43 9,971.93 
221 220 0.22 .44 30 1498 329.56 6 22.06 7270.0936 305.83 6,746.56 
222 223 0.14 .34 25 1415 198.10 6 27.59 5465.579 183.83 5,071.99 
222 530 0.07 .17 25 1543 108.01 6 27.59 2979.9959 100.23 2,765.40 
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Appondlx E, Table E-17: Klamath Falls UGB CO 2015 EMME/2 Roadway Typo lbs/day Calculation Table. Model Run Output for Klamath Falls Model Study Area 

223 
223 
223 
224 
224 
225 
225 
226 
227 
228 
229 
260 
261 
261 
261 
261 
262 
262 
263 
263 
268 
268 
268 
269 
269 
270 
270 
271 
271 
272 
272 
273 
273 
274 
274 
275 
275 
276 
276 
277 
277 
278 

222 
405 
655 
405 
407 
226 
407 
227 
228 
229 
230 
261 
260 
262 
355 
861 
261 
263 
262 
734 
861 

1018 
1019 
270 

1018 
269 
408 
408 
703 
273 
534 
272 
274 
273 
275 
274 
276 
275 
546 
364 

1524 
279 

0.14 
0.05 
0.13 
0.25 
0.07 
0.07 
0.22 
0.21 
0.24 
0.07 
0.09 
0.09 
0.09 
0.07 
0.13 
0.11 
0.07 
0.34 
0.34 
0.25 
0.09 
0.26 
0.08 

0.1 
0.06 

0.1 
0.18 
0.09 
0.37 

0.6 
0.1 
0.6 

0.62 
0.62 
0.36 
0.36 

0.2 
0.2 

0.52 
0.15 

0.3 
0.22 

.34 

.12 

.31 

.60 

.17 

.17 

.53 

.50 

.58 

.17 

.22 

.22 

.22 

.17 

.39 

.22 

.17 

.82 

.8~ 

.60 

.18 

.78 

.16 

.30 

.18 

.30 

.54 

.27 
1.11 
1.44 
.24 

1.44 
1.06 
1.06 

.62 

.62 

.27 

.27 

.69 

.36 

.72 

.38 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
20 
30 
25 
25 
25 
25 
30 
20 
30 
20 
20 
20 
20 
20 
20 
25 
25 
25 
35 
35 
35 
35 
44 
44 
45 
25 
25 
35 

(only Included area Inside UGB and no centroid connections) 
1314 183.96 6 27.59 5075.4564 

2175 108.75 6 27.59 

740 96.20 6 27.59 
593 148.25 6 27.59 

1742 121.94 6 27.59 
2897 202. 79 6 27.59 

222 48.84 6 27.59 
2897 608.37 6 27.59 
3069 736.56 6 27.59 
1069 74.83 6 - 27.59 
217 19.53 6 27.59 
832 74.88 6 27.59 
824 14:1s- 6 21.59 
569 39.83 6 27.59 

1511 196.43 6 35.91 
2757 303.27 6 22.06 
2716 190.12 6 27.59 

569 193.46 6 27.59 
673 228.82 6 27.59 
945 236.25 6 27.59 

2382 214.38 6 22.06 
652 169.52 6 35.91 

2509 200. 72 6 22.06 
806 80.60 6 35.91 
733 43.98 6 35.91 
733 73.30 6 35.91 
806 145.08 6 35.91 

1776 159.84 6 35.91 
1601 592.37 6 35.91 
720 432.00 6 27.59 

1674 167.40 6 27.59 
1013 607.80 6 27.59 
720 446.40 6 18.14 

1013 628.06 6 18.14 
816 293.76 6 18.14 

1109 399.24 6 18.14 
816 163.20 6 13.4 

1109 221.80 6 13.4 
816 424.32 6 13 

5967 895.05 6 27.59 
3932 1179.60 6 27.59 
3700 814.00 6 18.14 

3000.4125 

2654.158 
4090.2175 
3364.3246 
5594.9781 
1347.4958 

18784.9283 
20321.6904 
2084.5597 
538.8327 
2065.8392 
2046.0744 
1098.9097 

7053.8013 
6690.1362 
5245.4108 
5337.5814 
8313.1438 

6518.1375 
4729.2228 
'6087.4832 

4427.8832 
2894.346 
1579.3218 

2632.203 

5209.8228 
5739.8544 

21272.0067 

11918.88 
4618.566 

16768.202 
8097.896 

11393.0084 

5328.8064 
7242.2136 
2188.88 
2972.12 
5516.16 

24694.4295 
32545.HM 

14765.96 
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170.71 
100.92 
89.27 

137.57 
113.16 
188.19 
45.32 

564.56 
683.52 

69.44 
18.12 
69.49 
68.82 
36.96 

182.28 
281.43 
176.43 
179.53 
212.34 
219.24 
198.94 
157.31 
186.27 
74.80 
40.81 
68.02 

134.63 
148.33 
549.71 
400.89 
155.35 
564.03 
414.25 
582.83 
272.61 
370.49 
151.45 
205.83 
393.76 
830.60 

1,094.65 
755.38 

4,709.96 
2,784.35 
2.463.03 
3,795.67 
3,122.05 
5,192.07 
1,250.46 

15,576.21 
18,858.29 

1,915.89 
500.03 

1,917.17 
1,898.73 
1,019.78 
6,545.84 
6,208.37 
4,867.68 
4,953.19 
5,858.52 
6,048.75 
4,388.66 
5,649.09 
4,109.02 
2,685.92 
1,465.59 
2,442.65 
4,834.65 
5,326.52 

19,740.17 
11,060.58 
4,285.97 

15,561.62 
7,514.57 

10,572.58 
4,945.07 
6,720.69 
2,029.40 
2,758.09 
5,118.93 

22,916.14 
30,201.53 
13,702.64 



Appendix E, Table E-17: Klamath Falls UGB CO 2016 EMME/2 Roadway Type lbs/day Calculailon Table. Model Run Output for Klamath Falls Model Study Area 

278 364 0.17 .41 25 
(only Included area Inside UGB and no centroid connections) 

28066.7552 5984 1017.28 6 27.59 944.02 26,045.62 
278 409 0.14 .24 35 2275 318.50 6 18.14 5777.59 295.56 5,361.53 
278 1033 0.07 .17 25 6717 470.19 6 27.59 12972.5421 436.33 12,038.36 
279 278 0.22 .38 35 3385 744.70 6 18.14 13508.858 691.07 12,536.06 
279 280 0.02 .03 40 4039 80.78 6 15.23 1230.2794 74.96 1,141.68 
280 279 0.02 .03 40 4309 86.18 6 15.23 1312.5214 79.97 1,218.00 
280 281 0.19 .33 35 5137 976.03 6 18.14 17705.1842 905.74 16,430.20 
281 280 0.19 .33 35 5408 1027.52 6 18.14 16639.2128 953.53 17,296.97 
281 1530 0.16 .27 36 5010 801.60 .6 17.49 14019.984 743.88 13,010.38 
282 414 0.18 .36 30 3965 713.70 6 22.06 15744.222 662.31 14,610.45 
282 1531 0.13 .26 30 4775 620.75 6 22.06 13693.745 576.05 12,707.63 
283 284 0.29 .58 30 3242 940.18 6 22.06 20740.3708 872.48 19,246.82 
283 414 0.32 .64 30 3757 1202.24 •. 6 22.06 26521.4144 1,115.66 24,611.56 
284 283 0.29 .58 30 3462 1003.98 6 22.06 22147.7988 931.68 20,552.89 
284 418 0.25 .43 35 1313 328.25 6 18.14 5954.455 304.61 5,525.66 
284 840 0.16 .32 30 2191 350.56 6 22.06 7733.3536 325.32 7,176.46 
285 286 0.22 .44 30 2248 494.56 6 22.06 10909.Q9l8 458.95 10, 124.34 
285 840 0.13 .26 30 2351 305.63 6 22.06 6742.1978 283.62 6,256.68 
286 285 0.22 .44 30 2370 521.40 6 22.06 11502.084 483.85 10,673.80 
286 416 0.07 .12 35 2078 145.46 6 18.14 2638.6444 134.99 2,448.63 
287 902 0.23 .36 38 12428 2858.44 6 16.3 46592.572 2,652.60 43,237.35 
287 1120 0.27 .47 34 8126 2194.02 6 18.83 41313.3966 2,036.02 38,338.34 
290 304 0.24 .33 44 10528 2526.72 6 13.4 33858.048 2,344.77 31,419.87 
290 902 0.2 .30 40 7878 1575.60 6 15.23 23996.388 1,462.14 22,268.36 
292 1012 0.42 .72 35 4513 1895.46 6 18.14 34383.6444 1,758.96 31,907.61 
292 1017 0.12 .21 34 4249 509.88 6 18.83 9601.0404 473.16 8,909.65 
299 899 0.12 .21 34 2895 347.40 6 18.83 6541.542 322.38 6,070.47 
299 1505 0.23 .39 35 1680 386.40 6 18.14 7009.296 358.57 6,504.54 
300 301 0.22 .38 35 1723 379.06 6 18.14 6876.1484 351.76 6,380.98 
300 1505 0.13 .22 35 1916 249.08 6 18.14 . 4518.3112 231.14 4, 192.94 
301 300 0.22 .38 35 1959 430.98 6 18.14 7817.9772 399.94 7,254.99 
301 302 0.32 .77 25 885 283.20 6 27.59 7813..488 262.81 7,250.82 
301 310 0.29 .50 35 2509 727.61 6 18.14 13198.8454 675.21 12,248.37 
302 301 0.32 .77 25 875 280.00 6 27.59 7725.2 259.84 7, 168.89 
302 1029 0.18 .43 25 732 131.76 6 27.59 3635.2584 122.27 3,373.48 
303 1022 0.28 .42 40 258 72.24 6 15.23 1100.2152 67.04 1,020.99 
303 1029 0.48 1.15 25 258 123.84 6 27.59 3416.7456 114.92 3, 170.70 
304 290 0.24 .32 45 8188 1965.12 6 13 25546.56 1,823.61 23,706.90 
304 321 0.26 .31 50 10123 2631.98 6 11.92 31373.2018 2,442.45 29,113.96 
305 306 0.34 .58 35 2951 1003.34 6 18.14 18200.5876 931.09 16,889.93 
305 1017 0.23 .40 35 4283 985.09 6 18.14 17869.5326 914.15 16,582.71 
306 305 0.34 .58 35 3580 1217.20 6 18.14 22080.008 1,129.55 20,489.99 
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Appendix E, Table E-17: Klamath Falls UGB CO 2016 EMME/2 Roadway Type lbs/day Calculation Table. Model Run Output for Klamath Falls Model Study Area 
(only Included area Inside UGB and no centroid connections) 

2222.6932 306 307 0.04 .07 34 2951 116.04 6 18.83 109.54 2,062.63 
307 306 0.04 .07 34 3560 143.20 6 18.83 2696.456 132.69 2,502.26 
307 306 0.39 .67 35 1575 614.25 6 18.14 11142.495 570.02 10,340.10 
306 307 0.39 .67 35 2369 931.71 6 18.14 16901.2194 664.62 15,664.13 
306 1512 0.2 .34 35 2063 412.60 6 18.14 7464.564 362.69 6,945.59 
309 1020 0.33 .57 35 996 326.66 6 18.14 5962.2552 305.01 5,532.90 
310 301 0.29 .50 35 2757 799.53 6 18.14 14503.4742 741.95 13,459.05 
310 311 0.07 .12 35 2191 153.37 6 18.14 2782.1318 142.33 2,561.79 
311 310 0.07 .12 35 2365 166.95 6 18.14 3026.473 154.93 2,610.39 
311 312 0.22 .36 35 2191 462.02 6· 18.14 8743.6428 447.31 6,114.16 
312 311 0.22 .36 35 2365 524.70 6 18.14 9518.058 466.92 8,632.64 
312 313 0.22 .36 35 2376 522.72 6 18.14 8482.1408 465.08 6,799.31 
313 312 0.22 .36 35 2571 565:62. 6 16.14 10260.3468 524.69 9,521.46 
313 613 0.14 .24 35 1031 144.34 6 18.14 2616.3276 133.95 2,429.78 
314 613 0.43 .74 35 949 406.07 6 18.14 7402.3696 376.66 6,669.33 
321 304 0.26 .29 54 7763 2023.56 6 11.97 24222.2526 1,677.66 22,477.96 
321 322 0.79 .67 54 4512 3564.48 6 11.97 42666.8256 3,307.80 39,594.31 
322 321 0.79 .66 54 6961 5499.19 6 11.97 65825.3043 5,103.16 61,065.10 
322 1509 0.16 .20 54 4409 793.62 6 11.97 9499.6314 736.47 8,615.55 
323 1509 0.32 .36 53 7796 2494.72 6 11.95 29811.904 2,315.07 27,665.09 
341 402 0.55 .73 45 490 269.50 6 13 3503.5 250.09 3,251.21 
341 566 0.27 .36 45 1092 294.64 6 13 3632.92 273.61 3,556.90 
342 343 0.3 .40 45 696 209.40 6 13 2722.2 194.32 2,526.17 
342 402 0.1 .13 46 444 ' 44.40 6 12.62 680.326 41.20 519.96 
343 342 0.3 .40 45 696 209.40 6 13 2722.2 194.32 2,526.17 
355 261 0.13 .39 20 0 0.00 6 35.91 0 - -
364 277 0.15 .36 25 5160 777.00 6 27.59 21437.43 721.05 19,893.66 
364 276 0.17 .41 25 6772 1151.24 6 27.59 31762.7118 1,066.34 29,475.42 
402 341 0.55 .73 45 490 269.50 6 13 3503.5 250.09 3,251.21 
402 342 0.1 .13 46 444 44.40 6 12.62 560.328 41.20 519.98 
405 223 0.05 .12 25 1430 71.50 6 27.59 1972.685 66.35 1,830.63 
405 224 0.25 .60 25 1316 329.00 6 27.59 9077.11 305.31 8,423.45 
407 224 0.07 .17 25 414 26.96. 6 27.59 799.5582 26.69 741.98 
407 225 0.22 .53 25 1550 341.00 6 27.59 9408.19 316.44 8,730.69 
406 270 0.16 .54 20 733 131.94 6 35.91 .. 737.9654 122.44 4,396.78 
406 271 0.09 .27 20 1649 166.41 6 35.91 5975.7631 154.43 5,545.46 
409 276 0.14 .24 35 3317 464.36 6 18.14 6423.6532 430.94 7,617.24 
409 704 0.23 .39 35 2363 548.09 6 18.14 9942.3528 506.62 9,226.39 
414 262 0.18 .36 30 4775 659.50 6 22.06 18960.57 797.61 17,595.16 
414 263 0.32 .64 30 2947 943.04 6 22.06 20803.4624 875.13 19,305.37 
416 266 0.07 .12 35 2210 154.70 6 18.14 2606.256 143.56 2,604.17 
416 1025 0.34 .56 35 1413 460.42 6 18.14 8714.8188 445.62 6,087.25 
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Appendix E, Table E-17: Klamath Falls UGB CO 2015 EMME/2 Roadway Type lbs/day CalculaUon Tallie. Model Run Output for Klamath Falls Model Study Area 
(only Included area Inside UGB and no centroid connections) 

5954.455 416 264 0.25 .43 35 1313 326.25 6 18.14 304.61 5,525.66 
416 713 0.25 .43 35 1277 319.25 6 18.14 5791.195 296.26 5,374.16 
523 204 0.29 .70 25 3914 1135.06 6 27.59 31316.3054 1,053.32 29,061.16 
525 523 O.Q7 .12 35 129 9.03 6 16.14 163.8042 6.36 152.01 
530 222 O.Q7 .17 25 1363 95.41 6 27.59 2632.3619 66.54 2,442.60 
530 532 0.09 .22 25 2617 235.53 6 27.59 8498.2727 216.57 6,030.32 
532 530 0.09 .22 25 1015 91.35 6 27.59 2520.3465 64.77 2,336.65 
532 533 0.06 .14 26 2795 167.70 6 26.32 4413.864 155.62 4,096.01 
533 206 0.3 .72 25 2116 634.60 6 27.59 17514.132 569.09 16,252.91 
533 532 0.06 .14 26 663 51.76 6 26.32 1362.8496 46.05 1,264.71 
534 272 0.1 .24 25 1362 136.20 6 27.59 3812.938 126.25 3,536.36 
536 566 0.41 .55 45 1092 447,72 6 13 5820.36 415.46 5.401.22 
546 276 0.52 .69 45 1109 576~68··· 6 13 7496.84 535.15 6,956.96 
566 341 0.27 .36 45 1092 294.64 6 13 3832.92 273.61 3,556.90 
566 536 0.41 .55 45 1092 447.72 6 13 5820.36 415.46 5,401.22 
570 571 0.49 .64 35 525 257.25 6 18.14 4666.515 236.72 4,330.47 
571 570 0.49 .64 35 525 257.25 6 18.14 4666.515 236.72 4,330.47 
571 572 0.3 .51 35 525 157.50 6 18.14 2857.05 146.16 2,651.31 
572 216 0.55 .94 35 525 266.75 6 18.14 5237.925 267.96 4,660.73 
572 571 0.3 .51 35 525 157.50 6 18.14 2857.05 146.16 2,651.31 
603 1019 0.17 .34 30 2191 372.47 6 • 22.06 8216.6882 345.65 7,624.99 
604 1524 0.16 .36 25 4465 717.60 6 27.59 19798.584 665.92 16,372.65 
606 1530 0.13 .22 35 5309 690.17 6 18.14 12519.6838 640.47 11,616.12 
606 1531 0.16 .32 30 3965 634.40 6 2!.06 13994.864 566.72 12,967.07 
655 204 0.23 .55 25 1266 295.76 6 27.59 8160.5702 274.46 7,572.91 
655 223 0.13 .31 25 1364 179.92 6 27.59 4Q63.9928 166.96 4,606.53 
703 271 0.37 1.11 20 1571 561.27 6 35.91 20873.4057 539.41 19,370.27 
704 409 0.23 .40 35 3465 105:95 6 18.14 14456.673 739.56 13,415.62 
705 903 0.06 .14 34 9636 767.04 6 18.83 1-48Ht9632 730.36 13,752.75 
705 1122 0.04 .10 24 5312 212.46 6 28.98' 6157.6704 197.16 5, 714.24 
709 1012 0.09 .16 34 4611 414.99 6 18.83 7814.2617 365.11 7,251.54 
713 416 0.25 .43 35 1277 319.25 6 18.14 5791.195 296.26 5,374.16 
713 699 0.24 .41 35 2246 539.52 6 18.14 9786.8928 500.67 9,062.12 
715 1025 0.17 .29 35 1277 217.09 6 18.14 3938.0126 201.46 3,654.43 
721 1022 0.29 .44 40 426 123.54 6 15.23 1881.5142 114.64 1,746.02 
734 263 0.25 .60 25 463 115.75 6 27.59 3193.5425 107.41 2,963.57 
613 313 0.14 .24 35 741 103.74 6 18.14 1881.8436 96.27 1,746.33 
613 314 0.43 .74 35 1239 532.77 6 18.14 9664.4478 494.40 6,966.49 
640 264 0.16 .32 30 2351 376.16 6 22.06 8298.0896 349.07 7,700.53 
640 265 0.13 .26 30 2191 264.63 6 2!.06 6283.3498 264.32 5,630.67 
661 261 0.11 .22 30 2113 232.43 6 22.06 5127.4058 215.69 4,756.17 
661 266 0.09 .16 30 2916 262.62 6 22.06 5793.3972 243.71 5,376.20 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Appendix E, Table E-17: 

899 
899 
902 
902 
903 
903 

1012 
1012 
1017 
1017 
1018 
1018 
1019 
1019 
1020 
1020 
1022 
1022 
1025 
1025 
1029 
1029 
1033 
1033 
1120 
1120 
1122 
1122 
1505 
1505 
1509 
1509 
1512 
1512 
1524 
1524 
1530 
1530 
1531 
1531 
201 
201 

299 
713 
287 
290 
705 

1120 
292 
709 
292 
305 
268 
269 
268 
603 
309 

1512 
303 
721 
416 
715 
302 
303 
278 

1122 
287 
903 
705 

1033 
299 
300 
322 
323 
308 

1020 
277 
604 
281 
606 
262 
606 
202 
573 

0.12 
0.24 
0.23 

0.2 
0.08 
0.06 
0.42 
0.09 
0.12 
0.23 
0.26 
0.06 
0.06 
0.17 
0.33 
0.16 
0.28 
0.29 
0.34 
0.17 
0.18 
0.48 
0.07 
0.04 
0.27 
0.08 
0.04 
0.04 
0.23 
0.13 
0.18 
0.32 

0.2 
0.16 

0.3 
0.16 
0.16 
0.13 
0.13 
0.16 
0.51 
0.17 

: . . ,_.-;:-'>-
·;;: 

~ 
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Klamath Falls UGB CO 2016 EMME/2 Roadway Type lbs/day CalculaUon Table. Model Run Output for Klamath Falls Model Study Area 

.21 

.42 

.35 

.31 

.14 

.14 

.72 

.16 

.21 

.40 

.78 

.18 

.16 

.34 

.57 

.27 

.42 

.44 

.58 

.29 

.43 
1.15 
.17 
.10 
.47 
.14 
.10 
.10 
.39 
.22 
.20 
.35 
.34 
.27 
.72 
.39 
.27 
.23 
.26 
.41 
.76 
.25 

34 
34. 
39 
39 
34 
34 
35 
34 
34 
35 
20 
20 
30 
30 
35 
36 
40 
40 
as 
35 
25 
25 
25 
24 
34 
34 
24 
24 
35 
35 
54 
55 
35 
36 
25 
25 
36 
34 
30 
23 
40 
41 

(only Included area Inside UGB arid no centroid connecUons) 
2658 318.96 6 18.83· 8008.0188 
2305 553.20 6 18.83 10418.758 

10083 2319.09 6 15.75 
10223 2044.60 6 15.75 
7854 626.32 6 18.83 
9222 737.76 6 18.83 
3936 1653. 12 6 18.14 
5166 466. 92 6 18.83 
4626 579.12 6 18.83 
3706 652.36 6" 18.14 
560 150.60 6 35.91 
606 46.36 6 35.91 

2045 163.60 6 22.06 
2655 451.35 6 22.06 

126 42.24 6 18.14 
1493 236.66 6 17.49 
256 72.24 6 15.23 
425 123.25 6 15.23 

1544 524.96 6 18.14 
1141 193.97 6 18.14 
731 131.56 6 27.59 
256 123.64 6 27.59 

5203 364.21 6 27.59 
6904 276.16 6 28.98 

10233 2762.91 6 18.83 
7157 572.56 6 18.83 
6866 274.64 6 28.98 
5349 213.96 6 28.98 
1916 440.68 6 18.14 
1680 218.40 6 18.14 
6657 1234.26 6 11.97 
5376 1720.96 6 11.99 
2869 573.80 6 18.14 
625 100.00 6 17.49 

4465 1345.50 6 27.59 
3932 629.12 6 27.59 
5309 849.44 6 17.49 
5010 651.30 6 18.83 
3965 515.45 6 22.06 
4775 764.00 6 . 30.49 

77 39.27 7 15.23 
152 25.64 7 14.73 

38525.8875 
32202.45 

11831.2856 
13892.0208 
29987.5968 
8792.1036 
10904.8296 
15482.1732 
5415.226 
1736.6076 
3609.016 
9958.781 
766.2338 
4178.0112 
1100.2152 
18n.oe1s 
9522.7744 
3518.6158 
3830.2922 
3418.7458 

10048.5539 
8003.1188 
62025.5853 
10781.3048 
7950.0872 
6200.5808 
7003.0352 
3081.778 

14774.0022 
20834.3104 
HMOB.732 

17<49 
37122.345 
17357.4208 
14858.7058 
12263.978 
11370.827 
23204.38 
598.0821 
380.6232 
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295.99 
513.36 

2,152.09 
1,897.36 

563.07 
664.63 

1,534.06 
433.30 
537.42 
791.00 
139.94 
44.66 

151.62 
416.65 
39.20 

221.66 
67.04 

114.37 
467.16 
160.00 
122.10 
114.92 
337.96 
256.27 

2,563.95 
531.33 
254.66 
196.55 
406.95 
202.67 

1, 145.36 
1,597.03 

532.46 
92.60 

1,246.61 
563.62 
766.27 
604.40 
476.33 
706.96 

39.27 
25.64 

5,573.51 
9,666.63 

33,695.39 
29,663.49 
10,979.27 
12,691.63 
27,626.13 

6,156.97 
10,119.55 
14,346.71 
5,025.27 
1,611.55 
3,349.12 
9,239.77 

711.06 
3,677.14 
1,020.99 
1,741.92 
6,637.02 
3,265.23 
3,366.67 
3,170.70 
9,324.94 
7,426.60 

46,279.13 
10,004.92 
7,365.92 
5,754.05 
7,416.26 
3,676.46 

13,710. 16 
19, 146.39 
9,659. 16 
1,623.05 

34,449. 10 
16, 107.46 
13,766.65 
11,360.63 
10,551.99 
21 ,616.69 

596.06 
360.62 



Appendix E, Table E-17: Klamath Falls UGB CO 2016 EMME/2 Roadway Type lbs/day Calculation Table. Model Run Output for Klamath Falls Model Study Area 

202 201 0.51 .76 40 
(only Included area Inside UGB and no centroid connections) 

77 39.27 7 15.23 598.0821 39.27 598.08 
202 400 0.06 .09 40 1197 71.82 7 15.23 1093.8186 71.82 1,093.82 
203 204 0.23 .40 35 3026 695.98 7 18.14 12625.0TI2 695.98 12,625.08 
203 400 0.49 .74 40 3187 1561.63 7 15.23 23783.6249 1,561.63 23,783.62 
204 203 0.23 .40 35 3187 733.01 7 18.14 13296.8014 733.01 13,296.80 
210 211 0.17 .30 34 4366 742.22 7 18.83 13976.0026 742.22 13,976.00 
210 1500 0.74 1.27 35 999 739.26 7 18.14 13410.1764 739.26 13,410.18 
211 210 0.17 .31 33 5193 882.81 7 19.56 17287.7636 882.81 17,267.76 
211 212 0.21 .37 34 8230 1728.30 7 18.83 32543.889 1,728.30 32,543.89 
212 211 0.21 .37 34 9057 1901.97 7 18.83 35814.0951 1,901.97 35,814.10 
212 213 0.23 .55 25 455 104.65 7 27.59 2887.2935 104.65 2,887.29 
212 524 0.11 .19 35 8299 912.89 7 18.14 16559.8246 912.89 16,559.82 
213 212 0.23 .55 25 317 1:!:91 · 7 27.59 2011.5869 72.91 2,011.59 
213 214 0.41 .98 25 720 295.20 7 27.59 8144.568 295.20 8, 144.57 
214 213 0.41 .98 25 582 238.62 7 27.59 8583.5258 238.62 6,583.53 
214 215 0.43 1.03 25 1380 593.40 7 27.59 16371.906 593.40 16,371.91 
215 214 0.43 1.03 25 1241 533.63 7 27.59 14722.8517 533.63 14,722.85 
215 216 0.26 .63 25 2523 655.98 7 27.59 18098.4882 655.98 18,098.49 
216 215 0.26 .63 25 2384 619.84 7 27.59 17101.3856 619.84 17,101.39 
216 217 0.16 .38 25 2204 352.64 7 27.59 9729.3376 352.64 9,729.34 
216 410 0.06 .14 26 319 19.14 7 26.32 503.7648 19.14 503.76 
217 216 0.16 .38 25 2066 330.56 7 27.59 Q120.1504 330.56 9,120.15 
217 601 0.07 .17 25 3334 233.38 7 27.59 6438.9542 233.38 6,438.95 
222 231 0.36 .86 25 0 0.00 7 27.59 0 

225 406 0.18 .43 25 1148 206.64 7 27.59 5701.1£176 206.64 5,701.20 
228 244 0.1 .24 25 2215 221.50 7 27.59 6111.185 221.50 6,111.19 
228 257 0.06 .14 26 2612 156.72 7 26.32 4124.8704 156.72 4, 124.87 
231 222 0.36 .86 25 281 101.16 7 27.59 2791.0044 101.16 2,791.00 
231 232 0.07 .17 25 0 0.00 7 27.59 0 

232 231 0.07 .17 25 281 19.67 7 27.59 542.6953 19.67 542.70 
232 233 0.23 .55 25 0 0.00 7 27.59 0 -
233 232 0.23 .55 25 281 64.63 7 27.59 1783.1417 64.63 1,783.14 
233 234 0.23 .55 25 42 9.66 7 27.59 266.51'94 9.66 266.52 
233 406 0.18 .43 25 392 70.56 7 27.59 1946.7504 70.56 1,946.75 
234 233 0.23 .55 25 673 154.79 7 27.59 4270.6561 154.79 4,270.66 
234 235 0.07 .17 25 42 2.94 7 27.59 81.1146 2.94 81.11 
235 234 0.07 .17 25 76 5.32 7 27.59 146.7788 5.32 146.78 
235 236 0.35 .84 25 42 14.70 7 27.59 405.573 14.70 405.57 
235 237 0.26 .62 25 0 0.00 7 27.59 0 

236 235 0.35 .84 25 0 0.00 7 27.59 0 

236 535 0.31 .74 25 42 13.02 7 27.59 359.2218 13.02 359.22 
237 235 0.26 .62 25 76 19.76 7 27.59 545.1784 19.76 545.18 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attairunent Year SIP Emission Inventory 
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Appendix E, Table E-17: Klamath Falls UGB CO 2015 EMME/2 Roadway Type lbs/day Calculation Table. Model Run Output for Klamath Falls Model Study Area 

237 238 0.2 .48 25 
(only Included area Inside UGB and no centroid connections) 

0 0 0.00 7 27.59 
238 237 0.2 .48 25 76 15.20 7 27.59 419.368 15.20 419.37 
238 239 0.07 .17 25 1480 103.60 7 27.59 2858.324 103.60 2,858.32 
238 250 0.1 .24 25 258 25.80 7 27.59 711.822 25.80 711.82 
239 238 0.07 .17 25 334 23.38 7 27.59 645.0642 23.38 645.05 
239 240 0.09 .22 25 0 0.00 7 27.59 0 
24.1 243 0.26 .62 25 519 134.94 7 27.59 3722.9946 134.94 3,722.99 
242 225 0.14 .34 25 1195 167.30 7 27.59 4615.807 167.30 4,615.81 
243 241 0.26 .62 25 293 76.18 7 27.59 2101.8062 76.18 2, 101.81 
243 242 0.2 .48 25 1734 346.80 7 27.59 9568.212 346.80 9,568.21 
244 228 0.1 .24 25 1875 187.50 7 27.59 5173.125 187.50 5,173.13 
244 243 0.18 .43 25 1508 271.44 7 27.59 7489.0296 271.44 7,489.03 

0.08 
·-.. 

1527.3824 1,527.38 245 244 .19 25 692 55.36 .. 7 27.59 55.36 
246 245 0.1 .24 25 808 80.80 7 27.59 2229.272 80.80 2,229.27 
246 247 0.17 .41 25 346 58.82 7 27.59 1822.6438 58.82 1,622.84 
247 246 0.17 .41 25 958 162.86 7 27.59 4493.3074 162.86 4,493.31 
250 238 0.1 .24 25 1480 148.00 7 27.59 4083.32 148.00 4,083.32 
250 358 0.1 .24 25 0 0.00 7 27.59 0 - -
254 257 0.07 .17 25 616 43.12 7 27.59 1189.8808 43.12 1,189.68 
254 358 0.09 .22 25 2503 225.27 7 27.59 6215.1993 225.27 6,215.20 
257 228 0.06 .14 26 952 57.12 7 26.32 1503.3964 57.12 1,503.40 
257 254 0.07 .17 25 2922 204.54 7 27.59 5643.2588 204.54 5,643.26 
286 1599 0.29 .50 35 1180 342.20 7 18.14 8207.508 342.20 6,207.51 
287 288 0.14 .34 25 3264 456.96 7 27.59 12807.5264 456.96 12,607.53 
288 287 0.14 .34 25 3503 490.42 7 27.59 13530.6878 490.42 13,530.69 
288 289 0.36 .87 25 3026 1089.36 7 27.59 30055.4424 1,089.36 30,055.44 
289 288 0.36 .87 25 3263 1174.68 7 27.59 32409.4212 1,174.68 32,409.42 
289 708 0.07 .12 35 4108 287.56 7 18.14 5216.33&4 287.56 5,216.34 
289 891 0.12 .21 34 1816 217.92 7 18.83 4103.4336 217.92 4, 103.43 
290 1011 0.14 .34 25 908 127.12 7 27.59 3507.2408 127.12 3,507.24 
291 891 0.31 .53 35 983 304.73 7 18,14 5527.8022 304.73 5,527.80 
291 892 0.32 .77 25 151 48.32 7 27.59 1333.1488 48.32 1,333.15 
291 1011 0.36 .86 25 477 171.72 7 27.59 4737.7548 171.72 4,737.75 
291 1013 0.24 .41 35 1532 367.68 7 18.14 6689.7152 367.68 6,669.72 
292 892 0.18 .43 25 313 56.34 7 27.59 1564.4206 56.34 1,554.42 
293 1016 0.12 .29 25 918 110. 16 7 27.59 3039.3144 110.16 3,039.31 
293 1504 0.07 .17 25 993 69.51 7 27.59 1917.7809 69.51 1,917.78 
294 295 0.14 .34 25 657 91.98 7 27.59 2537.7282 91.98 2,537.73 
294 1031 0.11 .26 25 696 76.56 7 27.59 2112.2904 76.56 2, 112.29 
294 1032 0.29 .70 25 215 62.35 7 27.59 1720.2385 62.35 1,720.24 
295 294 0.14 .34 25 657 91.98 7 27.59 2537.7282 91.98 2,537.73 
295 296 0.1 .24 25 146 14.60 7 27.59 402.814 14.60 402.81 

Oregon 1996 Klamath Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
Appendix E, Table E-17, Page 13 of20 



Appendix E, Table E-17: Klamath Falls UGB CO 2016 EMME/2 Roadway Type lbs/day Calculation Table, Model Run Output for Klamath Falls Model Study Area 

296 
296 
297 
297 
298 
298 
298 
301 
303 
307 
307 
310 
313 
314 
317 
317 
317 
317 
318 
318 
319 
319 
320 
320 
321 
321 
323 
324 
324 
324 
325 
325 
325 
326 
326 
327 
327 
328 
335 
337 
358 
358 

("· 

295 
297 
296 
298 
297 
310 
420 

1032 
1514 

420 
1508 

298 
1513 
337 
318 
321 

1013 
1014 
317 
950 

1lj11 • 
15i6 

325 
1516 
317 
326 
834 
325 
824 
834 
320 
324 
335 
321 
327 
326 
373 
373 
325 
314 
250 
254 

0.1 
0.29 
0.29 
0.14 
0.14 
0.29 
0.24 
0.22 
1.13 
0.27 
0.15 
0.29 
0.24 
0.29 
0.22 

0.5 
0.26 
0.24 
0.22 
0.58 
0.28 
0.18 
0.35 
0.33 
0.5 

0.57 
0.44 
0.22 
0.51 
0.06 
0.35 
0.22 

0.8 
0.57 
0.32 
0.32 
0.22 
0.46 

0.8 
0.29 

0.1 
0.09 

.24 

.70 

.70 

.34 

.34 

.70 

.58 

.53 
1.70 

.65 

.36 

.70 

.41 

.32 

.38 
1.20 

.45 

.58 

.38 

.99 

.48 

.31 

.38 

.57 
1.20 
.84 
.50 
.24 
.56 
.07 
.38 
.24 

1.07 
.62 
.47 
.35 
.24 
.50 

1.07 
.32 
.25 
.22 

25 
25 
25 
25 
25 
25 
25 
25 
40 
25 
25 
25 
35 
54 
35 
25 
35 
25 
35 
35 
35 
35 
55 
35 
25 
41 
53 
55 
55 
51 
55 
55 
45 
55 
41 
55 
55 
55 
45 
54 
24 
45 

(only Included area Inside UGB and no centroid connections) 
93 9.30 7 27.59 256.567 

146 42.34 7 27.59 
93 26.97 7 27.59 

146 20.44 7 27.59 
93 13.02 7 27.59 

505 146.45 7 27.59 
465 111.60 7 27.59 
215 47.30 7 ·27.59 

0 0.00 7 15.23 
1511 407.97 7 27.59 
490 73.50 7 27.59 
451 130.79 7 27.59 

2432 583.68.:·c·ic·····•' '"-' .,.. . .,..T, 18.14 
1803 . 522.87 ,,............. •• '·•'7 ll.97 

1048 230.56 7 18.14 
508 254.00 7 27.59 
704 183.04 7 18.14 
178 42. 72. ... 7 27.59 
491 108.02 7 18.14 

1048 607.84 7 18.14 

g ' , g:gg ~ ::::: 
895 313.25 7 ll.99 
68 22.44 7 18.14 

328 164.00 7 27.59 
5832 3324. 24 7 IU3 
3294 1449.36 7 ll.95 
1403 308.66 7 11.99 
2019 1029.69 7 ll.99 
2726 163.56 7 11.93 

978 342.30 7 ll.99 
1327 291.94 7 11.99 
493 394.40 7 13 
864 492.48 7 11.99 

5832 1866.24 7 14.73 
864 276.48 7 11.99 
514 113.08 7 11.99 
864 397.44 7 ll.99 
500 400.00 7 13 

1818 527.22 7 11.97 
5110 511.00 7 28.98 
616 55.44 7 27.59 

1168.1606 

744.1023 
563.9396 
359.2218 

4040.5555 
3079.044 

1305.007 

0 
11255.8923 

2027.865 
3608.4961 

10587.9552 
6258.7539 
41823584 

7007.86 

3320.3456 
1178.64-48 

1959.4828 

11028.2176 

0 

0 

3755.8675 
407.0616 
4524.76 

48966.0552 

17319.852 
3700.8334 

12345.9831 
1951.2708 
4104.177 
3500.3606 

5127.2 

5904.8352 
27489.7152 
3314.9952 
1355.8292 
4765.3056 

5200 
6310.8234 

14808.78 

1529.5896 
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9.30 
42.34 
26.97 
20.44 
13.02 

146A5 
111.60 

47.30 

407.97 
73.50 

130.79 
583.68 
522.87 
230.56 
254.00 
183.04 
42.72 

108.02 
607.84 

313.25 
22.44 

164.00 
3,324.24 
1,449.36 

308.66 
1,029.69 

163.56 
342.30 
291.94 
394.40 
492.48 

1,866.24 
276.48 
113.08 
397.44 
400.00 
527.22 
511.00 

55.44 

\~'Ii '' 

256.59 
1,168.16 

744.10 
563.94 
359.22 

4,040.56 
3,079.04 
1,305.01 

11,255.89 
2,027.87 
3,608.50 

10,587.96 
6,258.75 
4,182.36 
7,007.86 
3,320.35 
1,178.64 
1,959.48 

11,026.22 

-
3,755.87 

407.06 
4,524.76 

48,966.06 
17,319.85 
3,700.83 

12,345.98 
1,951.27 
4, 104.18 
3,500.36 
5,127.20 
5,904.84 

27,489.72 
3,315.00 
1,355.83 
4,765.31 
5,200.00 
6,310.82 

14,808.78 
1,529.59 
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Appendix E, Tablo E-17: Klamath Falls UGB CO 2015 EMME/2 Roadway Typo lbs/day CalculaUon Table. Model Run Output for Klamath Falls Model Study Area 
(only Included area Inside UGB and no centroid connocUons) 

373 327 0.22 .24 55 864 190.08 7 11.99 2279.0502 190.08 2,279.06 
373 328 0.46 .50 55 514 236.44 7 11.99 2834.&158 236.44 2,834.92 
400 202 0.06 .09 40 1440 86.40 7 15.Z3 1315.872 86.40 1,315.87 
400 203 0.49 .74 40 3026 1482.74 7 15.Z3 22582.1302 1,482.74 22,582.13 
406 225 0.18 .43 25 1521 273.78 7 Z7.59 7553.5902 273.78 7,553.59 
406 233 0.18 .43 25 42 7.56 7 Z7.59 208.5804 7.56 208.58 
410 216 0.06 .14 26 318 19.08 7 26.32 502.1858 19.08 502.19 
410 600 0.09 .22 25 319 28.71 7 27.59 192.1o8o 28.71 792.11 
420 298 0.24 .58 25 465 111.60 7 27.59 3079.044 111.60 3,079.04 
420 307 0.27 .65 25 1503 405.81 7" 27.59 11 196·2979 405.81 11.196.30 
523 524 0.05 .09 33 3016 150.80 7 19.56 2949·""'8 150.80 2,949.65 
524 212 0.11 .19 35 9264 1019.04 7 18.14 18485·3858 1,019.04 18,485.39 
524 523 o.o5 .o9 33 3764 189::10- 1 19.56 31oo.152 189.20 3,100.15 
535 236 o.31 .74 25 o o.oo 1 21.59 o • • 
573 201 0.17 .25 41 149 25.33 7 14.73 373.110Q 25.33 373.11 
600 410 0.09 .22 25 318 28.62 7 27.59 789.8258 28.62 789.63 
601 217 0.07 .17 25 3195 223.65 7 27.59 6170.5035 223.65 6, 170.50 
604 1526 0.16 .27 36 2263 362.08 17.49 8332.7792 362.08 6,332.78 
708 289 0.07 .13 32 4902 343.14 20.34 8&79.4878 343.14 6,979.47 

iid;7.l~;;titi1!!1Q;··· ., R~~~;fr~;~,;~ 25 >;·~li.f!!llWWilk~I' .. mw" 27.59 3171·74""' 114.96 3, 171.75 
""""'ils--152r~ ... 0:3 -~so 35 92 . o 18.14 1210-008 61.20 1,219.01 

716 1514 0.3 .51 35 689 206.70 7 18.14 3749.538 206.70 3,749.54 
824 324 D.51 .56 55 1528 779.28 7 tt.99 9343.5872 779.28 9,343.57 
834 323 0.44 .49 54 2726 1199.44 7 11.97 14357.2968 1,199.44 14,357.30 
834 324 0.06 .07 51 3294 197.64 7 11.93 2357.8452 197.64 2,357.85 
891 289 0.12 .21 34 1259 151.08 7 18.83 28"'4.838"' 151.08 2,844.84 
891 291 0.31 .53 35 1540 477.40 7 18.14 8860.036 477.40 8,660.04 
892 291 0.32 .77 25 151 48.32 7 Z7.59 1333-1488 48.32 1,333.15 
892 292 0.18 .43 25 313 56.34 7 Z7.59 1554.4206 56.34 1,554.42 
950 318 0.58 .99 35 491 264.78 7 18$ 5l85.0002 264.78 5, 165.91 
950 1511 0.22 .38 35 3173 698.06 7 18.14 12882.B084 698.06 12,662.81 
950 1512 0.51 .88 35 3732 1903.32 . ., 7 18.14 34528-2248 1,903.32 34,526.22 

1011 290 0.14 .34 25 903 126.42. . 7 27.59 3487.9278 126.42 3,487.93 
1011 291 0.36 .86 25 480 172.80 7 27.59 4787.552 172.80 4,767.55 
1013 291 0.24 .41 35 972 233.28 7 18.14 4231.5oe2 233.28 4,231.70 
1013 317 0.26 .45 35 1264 328.64 7 18.14 5961.5296 328.64 5,961.53 
1014 317 0.24 .58 25 355 85.20 7 Z7.59 2350.668 85.20 2,350.67 
1014 1508 0.2 .48 25 312 62.40 7 Z7.59 1721 ·618 62.40 1,721.62 

m!~~lP1;;.~~U.~Tni .• \!.12,.• .. ·."('l~•.~~· 25-· . t~.· ·.·.•· ·.··~.~ ··{·~:· ··;, 21.59 
3042

·
8252 

110.28 3,042.63 

mro~~ ·'s-r~~~i~afr~~y~.~~~gl ;~ , . . . ~~;}~ ~~:~: ~~~~:~;: ~~~:~~ ~:~~1:~~ 
1031 294 0.11 .26 25 695 76.45 7 Z7.59 2I00.2555 76.45 2, 109.26 
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Appendix E, Table E-17: Klamath Falls UGB CO 2016 EMME/2 Roadway Type lbs/day Calculation Table. Model Run Output for Klamath Falls Model Study Area 
(only Included area Inside UGB and no centroid connections) 

1151.0856 1031 1504 0.04 .10 24 993 39.72 7 28.98 39.72 1,151.09 
1032 294 0.29 .70 25 215 62.35 7 27.59 1720.2365 62.35 1,720.24 

"1032 301 0.22 .53 25 215 47.30 7 27.59 1305.007 47.30 1,305.01 
1500 210 0.74 1.27 35 174 126.76 7 18.14 2335.7064 126.76 2,335.71 
1500 1501 0.09 .15 36 2240 201.60 7 17.49 3525.984 201.60 3,525.98 
1501 1500 0.09 .15 36 206 16.54 7 17.49 324.2646 16.54 324.26 
1502 1520 1.39 2.36 35 1953 2714.67 18.14 49244.1138 2,714.67 49,244.11 
1502 1526 0.26 .45 35 2215 18.14 10446.826 575.90 10,446.63 
1504 293 0.07 .17 25 993 27.59 1917.7809 69.51 1,917.76 
1504 1031 0.04 .10 24 993 7 28.98 1151.0856 39.72 1,151.09 
1507 1522 0.14 .24 35 730 

~;~;:~ J&,!;:i'·:·i1.:;:: :,,;[~:: 
18.14 1853.908 102.20 1,653.91 

1507 1599 0.36 .62 35 719 18.14 4895.3576 256.64 4,695.36 
1506 307 0.15 .36 25 312 27.59 1291.212 46.60 1,291.21 
1508 1014 0.2 .46 25 490 7 27.59 2703.82 96.00 2,703.62 
1509 1510 0.44 .75 35 3037 18.14 24240.1192 1,336.26 24,240.12 
1510 1509 0.44 .75 35 3067 18.14 24479.5672 1,349.46 24,479.57 
1510 1511 0.17 .29 35 3037 516.29 18.14 9365.5006 516.29 9,365.50 
1511 319 0.26 .46 35 106 29.66 18.14 538.3952 29.66 536.40 
1511 950 0.22 .36 35 3037 666.14 7 18.14 12120.0596 666.14 12, 120.06 
1511 1510 0.17 .29 35 3067 521.39 18.14 9458.0146 521.39 9,458.01 
1512 950 0.51 .87 35 3311 1688.61 18.14 30631.3854 1,666.61 30,631.39 
1512 1513 0.57 .96 35 3634 2165.36 18.14 39642.7932 2,185.36 39,642.79 
1513 313 0.24 .41 35 2916 699.84 18.14 12695.0976 699.84 12,695.10 
1513 1512 0.57 .96 35 3349 1906.93 18.14 34627.9902 1,906.93 34,627.99 
1514 303 1.13 1.70 40 0 0.00 15.23 0 -
1514 716 0.3 .51 35 696 209.40 7 18.14 3798.516 209.40 3,796.52 
1514 1521 0.2 .34 35 689 137.80 7 18.14 2499.692 137.60 2,499.69 
1516 319 0.16 .31 35 68 12.24 7 18.14 222.03l6 12.24 222.03 
1516 320 0.33 .57 35 0 0.00 7 18.14 0 

1520 1502 1.39 2.36 35 1905 2647.95 . . :71 18.14. 48033.813 2,647.95 48,033.81 
1520 1522 0.22 .38 35 719 156.16 r. ··. .7 18.14 2889.3852 156.18 2,669.39 
1521 715 0.35 .60 35 192 67.20' 7 18.14 1219.008 67.20 1,219.01 
1521 1514 0.2 .34 35 696 139.60 7 18.14 2532.344 139.60 2,532.34 
1522 1507 0.14 .24 35 719 100.66. 7 18.14 1825.9724 100.66 1,625.97 
1522 1520 0.22 .38 35 730 160.60 18.14 2913.284 160.60 2,913.26 
1526 604 0.16 .27 36 2215 354.40 17.49 6198.456 354.40 6,196.46 
1526 1502 0.26 .45 35 2263 18.14 10673.2132 566.38 10,673.21 
1599 266 0.29 .50 35 1169 18.14 6149.6414 339.01 6, 149.64 
1599 1507 0.36 .62 35 730 18.14 4767.192 262.60 4,767.19 
265 1525 0.63 1.51 25 577 27.59 10029.2409 363.51 10,029.24 
604 1525 0.15 .36 25 570 8 27.59 2358.945 65.50 2,356.95 

1525 265 0.63 1.51 25 570 6 27.59 9907.569 359.10 9,907.57 

Oregon 1996 Klamath FaUs UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
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Appendix E, Table E-17: Klamath Falla UGB CO 2016 EMME/2 Roadway Type lbs/day Calculation Table. Model Run Output tor Klamath Falls Model Study Area 
(only Included area Inside UGB and no centroid connecUons) 

2387.9145 1525 604 0.15 .36 25 577 86.55 8 27.59 86.55 2,387.91 
202 205 0.07 .17 25 1363 95.41 9 27.59 2632.3619 95.41 2,632.36 
204 1519 0.37 .89 25 0 0.00 9 27.59 0 - -205 202 0.07 .17 25 1119 78.33 9 27.59 2181.1247 78.33 2,161.12 
205 206 0.2 .48 25 381 76.20 9 27.59 2102.358 76.20 2,102.36 
206 205 0.2 .48 25 143 28.60 9 27.59 789.074 28.60 789.07 
206 207 0.36 .86 25 267 96.12 9 27.59 2651.9508 96.12 2,651.95 
207 206 0.36 .86 25 29 10.44 9 27.59 288.0396 10.44 288.04 
207 208 0.26 .62 25 981 255.06 9 27.59 7037.1054 255.06 7,037.11 
208 207 0.26 .62 25 825 214.50 9 27.59 5918.055 214.50 5,918.06 
241 1518 0.07 .17 25 . 1850 129.50 9 27.59 3572.905 129.50 3,572.91 
244 357 0.2 .48 25 1483 296.60 9 27.59 8183.194 296.60 8,183.19 
247 248 0.16 .38 25 437 6!i:92 9 27.59 1929.0928 69.92 1,929.09 
248 247 0.16 .38 25 1634 261.44 9 27.59 7213.1298 261.44 7,213.13 
248 249 0.08 .19 25 373 29.84 9 27.59 823.2856 29.84 823.29 
248 856 0.11 .33 20 64 7.04 9 35.91 252.8054 7.04 252.81 
249 248 0.08 .19 25 1571 125.68 9 27.59 3467.5112 125.68 3,467.51 
250 251 0.07 .17 25 3119 218.33 9 27.59 8023.7247 218.33 6,023.72 
254 255 0.07 .17 25 419 29.33 9 27.59 809.2147 29.33 809.21 
255 256 0.09 .22 25 659 59.31 9 27.59 1638.3629 59.31 1,636.36 
256 856 0.14 .42 20 659 92.26 9 35.91 3313.0588 92.26 3,313.06 
258 257 0.07 .21 20 646 45.22 9 35.91 1823.8502 45.22 1,623.85 
259 258 0.09 .27 20 0 0.00 9 35.91 0 
262 356 0.11 .33 20 0 0.00 9 35.91 0 
264 575 0.49 .65 45 0 0.00 9 13 0 
265 266 0.56 1.12 30 546 305.76 9 22.06 8745.0658 305.76 6,745.07 
265 574 0.27 .36 45 0 0.00 9 13 0 - -
266 265 0.56 1.12 30 552 309.12 9 22.06 6819.1872 309.12 6,819.19 
266 267 0.16 .32 30 507 81.12 9 22.06 1789.5072 81.12 1,789.51 
267 266 0.16 .32 30 514 82.24 9 22.06 1814.2144 82.24 1,814.21 
267 603 0.07 .14 30 507 35.49 9 22.06 782.9094 35.49 782.91 
284 412 0.36 .86 25 1397 502.92 9 27.59 13875.$828 502.92 13,875.56 
285 1024 0.24 .41 35 580 139.20 9 18.14 2525.088 139.20 2,525.09 
302 1030 0.17 .29 35 153 26.01 9 18.14 471.8214 26.01 471.82 
351 752 0.23 .56 25 2802 644.46 9 27.59 17780.6514 644.46 17,780.65 
352 412 0.15 .36 25 1605 240.75 9 27.59 8642.2925 240.75 6,642.29 
352 1520 0.25 .60 25 1285 321.25 9 27.59 8863.2875 321.25 8,863.29 
356 262 0.11 .33 20 2043 224.73 ·9 35.91 8070.0543 224.73 8,070.05 
357 244 0.2 .48 25 1959 391.80 9 27.59 10809.782 391.80 10,809.76 
359 358 0.07 .21 20 3223 225.61 9 35.91 8101.6551 . 225.61 8, 101.66 
412 284 0.36 .86 25 1457 524.52 9 27.59 14471.5068 524.52 14,471.51 
412 352 0.15 .36 25 1546 231.90 9 27.59 6398.121 231.90 6,398.12 

Oregon 1996 Klamalh Falls UGB Carbon Monoxide Attainment Year SIP Emission Inventory 
Appendix E, Table E-17, Page 17 of20 



Appendix E, Tablo E-17: Klamath Falls UGB CO 2015 EMMEl2 Roadway Type lbs/day Calculation Table. Modol Run Output for Klamath Falls Model Study Area 

574 
574 
575 
575 
600 
603 
714 
714 
752 
752 
856 
856 

0.27 
0.24 
0.49 
0.24 
0.09 
0.07 
0.17 
0.26 
0.23 

0.1 
0.11 
0.14 

1015 899 0.29 
1015 1023 0.2 

.36 

.32 

.65 

.32 

.22 

.14 

.29 

.45 

.56 

.24 

.33 

.42 

.34 
-111u~11:aii'-o.~1fiill;i111.i-•~ 
~o~ 

1023 
1024 
1024 
1030 
1030 
1506 
1506 
1518 
1518 
1518 
1519 
1519 
1520 
1520 
1521 
370 
503 
504 
506 
507 
511 
515 
517 

1506 
285 
714 
302 

1506 
1023 
1030 
241 
600 

1519 
204 

1518 
352 
752 

1023 
371 
504 
505 
532 
531 
534 
543 
545 

(.·'< (·7 ... ; ; 

0.35 
0.24 
0.26 
0.17 

0.2 
0.35 
0.2 

0.07 
0.09 
0.65 
0.37 
0.65 
0.25 

0.1 
0.21 
0.05 
0.17 
0.19 
0.25 
0.03 

0.1 
0.19 
0.18 

.60 

.41 

.45 

.29 

.34 

.60 

.34 

.17 

.22 
1.56 
.89 

1.56 
.60 
.24 
.36 
.10 
.19 
.21 
.43 
.06 
.24 
.33 
.31 

(only Included area Inside UGB and no centroid connections) 
45 0 0.00 9 13 
45 0 0.00 9 13 
45 0 0.00 9 13 
45 0 0.00 9 13 
25 2049 184.41 9 27.59 
30 514 35.98 9 22.06 
35 1972 335.24 9 18.14 
35 775 201.50 9 18.14 
25 2801 644.23 9 27.59 
25 2802 280.20 9 27.59 
20 63 6.93 9 35.91 
20 0 0.00 9 35.91 
35 864 250:56·· 9 18.14 

;;~~f.ft~~ ::::: 
35 684 198.36 9 18.14 
35 1768 353.60 9 18.14 

;;n<·~~~~~~l)~j ::::: 
35 1857 649.95 9 18.14 
35 619 148.56 9 18.14 
35 736 191.36 9 18.14 
35 143 24.31 9 
35 1868 373.60 9 
35 1868 653. 80 9 
35 1857 371.40 9 
25 2049 143.43 9 
25 1850 166.50 9 
25 0 0.00 9 
25 0 0.00 9 
25 0 0.00 9 
25 1344 336.00 9 
25 2801 280.10 9 
35 881 185.01 9 
30 0 0.00 30 
54. 4591 780.47 30 
54 4591 872.29 30 
35 330 82.50 30 
30 2305 69.15 30 
25 946 94.60 30 
35 5953 1131.07 30 
35 862 155.16 30 

18.14 
18.14 
18.14 
18.14 
27.59 
27.59 
27.59 
27.59. 

27.59 
27.59 
27.59 
18.14 
22.06 
11.97 
11.97 
18.14 
22.06 
27.59 
18.14 
18.14 

0 
0 
0 
0 

5087.8719 

793.7188 

6081.2536 

3655.21 
11n4.3os1 
7730.718 

248.8563 
0 

4545.1584 
2953.192 

6639.4214 
3598.2504 
6414.304 

2946.4802 
6417.932 

11790.093 

2694.8784 

5471.2704 

440.9834 

6777.104 
11859.932 

6737.196 
3957.2337 

4593.735 

0 
0 

0 

9270.24 
7727.959 
3356.0814 

0 

9342.2259 

10441.3113 

1496.55 

1525.449 
2610.014 

20517.8098 

2814.6024 
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OtJ 

184.41 
35.98 

335.24 
201.50 
644.23 
280.20 

6.93 

250.56 
162.80 
366.01 
198.36 
353.60 
162.43 
353.80 
649.95 
148.56 
191.36 
24.31 

373.60 
653.80 
371.40 
143.43 
166.50 

336.00 
280.10 
185.01 

780.47 
872.29 
82.50 
69.15 
94.60 

1,131.07 
155.16 

5,087.87 
793.72 

6,081.25 
3,655.21 

17,774.31 
7,730.72 

248.86 

4,545.16 
2,953.19 
6,639.42 
3,598.25 
6,414.30 
2,946.48 
6,417.93 

11,790.09 
2,694.88 
3,471.27 

440.98 
6,777.10 

11,859.93 
6,737.20 
3,957.23 
4,593.74 

9,270.24 
7,727.96 
3,356.08 

9,342.23 
10,441.31 

1,496.55 
1,525.45 
2,610.01 

20,517.61 
2,814.60 
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Appendix E, Table E-17: Klamath Falls UGB CO 2016 EMME/2 Roadway Type lbs/day Calculation Table. Model Run Output for Klamath Falls Model Study Area 
(only Included area Inside UGB and no centroid connections) 

1121.2334 530 531 0.07 .12 35 883 61.81 30 18.14 61.81 
531 530 0.07 .12 35 2305 161.35 30 18.14 2926.889 161.35 
531 557 0.14 .24 35 883 123.62 30 18.14 2242.4888 123.62 
533 508 0.23 .46 30 2088 480.24 30 Z2.06 10594.0944 480.24 
534 512 0.21 .36 35 3270 686.70 30 18.14 12458.738 686.70 
535 560 0.14 .24 35 1313 183.82 30 18.14 3334.4948 183.82 
543 516 0.05 .09 33 1125 56.25 30 19.56 1100.25 56.25 
545 820 O.QJ .15 28 8001 560.07 30 24.04 13464.0828 560.07 
556 527 0.07 .14 30 2501 175.07 30 22.06 3862.0442 175.07 
561 536 0.16 .32 30 5199 831.84 30 22.06 18350.3904 831.84 
700 730 0.12 .24 30 1018 122.16 30 22.06 2694.8496 122.16 
700 732 0.04 .08 30 a 0.00 30 22.06 0 

701 732 0.06 .12 30 a 0.00 30 22.06 0 

701 733 0.08 .16 30 247 19.76 30 22.06 435.9058 19.76 
719 725 0.1 .17 35 1671 167.10 30 18.14 3031.184 167.10 
725 717 0.1 .13 46 4732 473.20 30 12.62 5971.784 473.20 
730 701 0.07 .14 30 630 44.10 30 2Z.06 972.846 44.10 
730 731 0.08 .16 30 1018 81.44 30 22.06 1798.5884 81.44 
731 730 0.08 .16 30 630 50.40 30 22.06 1111.824 50.40 
731 734 0.17 .34 30 590 100.30 30 22.06 2212.818 100.30 
732 700 0.04 .OB 30 1117 44.68 30 ZZ.06 985.6408 44.68 
732 733 0.06 .12 30 a 0.00 30 Z2.06 0 

733 732 0.06 .12 30 1117 67.02 30 ZZ.06 1478.4812 67.02 
733 734 0.06 .12 30 247 14.82 30 ZZ.06 326.9292 14.82 
734 731 0.17 .34 30 200 34.00 30 22.06 750.04 34.00 
734 733 0.06 .12 30 1117 67.02 30 22.06 1478.4612 67.02 
820 544 0.03 .05 36 8001 240.03 30 iH9 4198.1247 240.03 

a 
Total 183.87 320.13 35 2674062 590438.35 9640256.061 554,766.39 

Off Sy1tem Estimated Speed & 15 59,044 27.59 1629019.408 55.476.64 

~~.~~t!i~!/J-~~~l~~~~t~i~~f11~1i~i;~~!~~~~-~l~~-1~,lt~.~~'~n.~l1!:~,'!.6,Em~ 1~ 0!~::·:•-- '·•·---
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1,121.23 
2,926.89 
2,242.47 

10,594.09 
12,456.74 
3,334.49 
1,100.25 

13,464.08 
3,862.04 

18,350.39 
2,694.85 

435.91 
3,031.19 
5,971.78 

972.85 
1,796.57 
1,111.82 
2,212.62 

985.64 

1,478.46 
326.93 
750.04 

1,478.46 
4, 198.12 

1530600,463 



Appendix E, Table E-17: Klamath falls UGB CO 2015 EMME/2 Roadway Type lbs/day Calculation Table. Model Run Output for Klamath Falls Model Study Area 
(only Included area Inside UGB and no centroid connections) 
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2. Seasonal Adjustment foe.tor is from Table 2.6.l - CO Season VM.T Adju5tmcnt Determination. 
SAF is applied to Calss Z ond Class 6 r04ds only. The activity on the other roods (class 7, 8, 9. and 30) Is assumed to be unlformed throughout o year. 
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Notice of Public Hearing on Proposed Air Quality Rule Amendments - Oxygenated 
Fuel and Klamath County Clean Air Ordinance 

The Department of Environmental Quality (DEQ) is proposing that the Environmental 
Quality Commission adopt a Carbon Monoxide (CO) maintenance plan for the Klamath 
Falls Urban Growth Boundary (UGB) and revisions to the Klamath County Clean Air 
Ordinance as an amendment to the State Implementation Plan. The carbon monoxide 
maintenance plan demonstrates that Klamath Falls will comply with carbon monoxide 
health standards for at least the next fifteen years, and will allow the oxygenated fuel 
requirement for Klamath Falls to be eliminated. The plan includes a carbon monoxide 
emission inventory, establishes a transportation conformity emissions budget for Klamath 
Falls, and includes a contingency plan. 

If adopted, the maintenance plan will be submitted to the U.S. Environmental Protection 
Agency with a request that EPA repeal the CO nonattainment status for Klamath Falls and 
eliminate the oxygenated fuel requirement. Revisions to the Klamath County Clean Air 
Ordinance are scheduled for consideration by the Klamath County Board of 
Commissioners. If adopted, the revised ordinance will be submitted to EPA as an 
amendment to the Klamath Falls PMlO Attainment Plan. Summaries of the carbon 
monoxide maintenance plan, emission inventory, proposed rule amendments, and a copy 
of the Klamath County Clean Air Ordinance, are available upon request from DEQ in 
Klamath Falls, 700 Main Street, Suite 202, Klamath Falls, Oregon 97601, (541) 883-5603, 
or DEQ in Portland, 811 SW Sixth Avenue, Portland, Oregon, 97204, (800) 452-4011. A 
complete copy of the draft maintenance plan and emission inventory is available for 
inspection at either of these DEQ offices. 

DEQ will hold a public hearing for this proposal on Thursday, June 29, 2000 in the 
Klamath County Courthouse (Room 20), 316 Main Street, Klamath Falls. DEQ staff will 
be available from 5:00 to 6:00 p.m. to informally answer questions. The public hearing 
will begin at 6:00 p.m. and conclude at or before 8:00 p.m. This is a drop-in public hearing 
and oral or written testimony can be given at any time during the hours ofS:OO to 8:00 
p.m. Written comments will also be accepted through July 3, 1999 at 5 p.m. and should 
be mailed to David Collier, Air Quality Division, DEQ, 811 SW Sixth Avenue, Portland, 
Oregon 97204 or faxed to (503) 229 5675. · 
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State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Rulemaking Proposal 
for 

Klamath Falls Carbon Monoxide Maintenance Plan/Redesignation Request 

Fiscal and Economic Impact Statement 

Introduction 

This rulemaking proposes to adopt a carbon monoxide maintenance plan for the Klamath Falls area 
and redesignate the Klamath Falls Urban Growth Boundary from a nonattainment area to a 
maintenance area. The proposal also adopts rule amendments to eliminate the wintertime 
oxygenated fuel requirement for Klamath Falls. This action will result in a minor cost savings to 
those involved in the sale and distribution of gasoline, and may result in some cost savings to the 
general public. Because ethanol is the oxygenate used in Klamath Falls, eliminating the 
oxygenated fuel requirement will have a minor negative economic impact on producers of ethanol. 
The oxygenated fuel program in Klamath Falls will be discontinued once the Environmental 
Protection Agency (EPA) approves the maintenance plan. 

Once Klamath Falls has been redesignated to attainment by EPA, stringent nonattainment area 
New Source Review requirements for new and expanding major industry will be replaced by less 
stringent requirements for major facilities in maintenance areas. This results in an economic 
benefit to existing major industries that wish to expand, or to companies considering Klamath 
Falls for a new facility. 

This rulemaking also proposes to adopt recent amendments to the Klamath County Clean Air 
ordinance. 

Oxygenated Fuel 

General Public 

Oxygenated fuel can come with a slightly higher cost at the pump, generally no more than one or 
two cents per gallon. Oxygenated fuel is also reported to cause performance problems in some 
older vehicles. There is also some evidence that fuel economy decreases in older vehicles with the 
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use of oxygenated fuel. These factors will result in a slight economic benefit to the general public t j 
in Klamath Falls if the oxygenated fuel requirement is eliminated. 

Small Business 

There are about 30 gasoline service stations in the Klamath Falls area, both large and small. 
Eliminating oxygenated fuel will relieve gasoline stations in Klamath Falls, regardless of size, of 
the additional paperwork and expense associated with selling oxygenated fuel during the winter 
months. There will also be some simplification for fuel distributors of any size who will no longer 
have to carry two grades of fuel when making deliveries to both the Klamath Falls area and the 
surrounding areas of south-central Oregon. The majority of gasoline sold in the Klamath Falls area 
comes from a terminal in Eugene. Gasoline.can also be supplied to the Klamath Falls area through 
terminals in California and Utah. The ethanol oxygenate is added by blenders to the gasoline when 
it is loaded into multi-compartmented delivery trucks. Since gasoline is typically delivered to 
communities in area specific batches, discontinuing oxygenated fuels in Klamath Falls should not 
affect the ability of fuel suppliers to meet oxygenated fuel requirements in other areas. 

Large Business 

Gasoline retailers, distributors, and terminals are required to have a permit to sell oxygenated fuel. 
The permit is free to retailers, $250 to distributors, and $2,500 to terminals. Distributors and 
terminals will continue to need a permit and to document operations as they supply oxygenated fuel 
to other areas in Oregon. Removing oxygenated fuel in Klamath Falls will provide a minor benefit 
in terms of reduced record keeping to retailers and distributors serving Klamath Falls. 

Ethanol suppliers will experience a small loss of ethanol sales; however, the Klamath Falls market 
does not represent a significant percentage of the ethanol volume sold in Oregon. Fourteen 
blenders are registered to sell oxygenated fuel in the Klamath Falls area, with only four blending 
last winter season. During the 1998-99 winter season these blenders reported selling approximately 
4 million gallons of oxygenated fuel in the Klamath Falls area. (This compares to approximately 
189 million gallons sold in the Portland area.) 

New Source Review 

Small Business 

Some small businesses in Klamath Falls may have the potential for major emission increases. 
Such businesses could be subject to requirements for new or expanding major industry, if 
proposed emission increases are sufficiently large. See the next section (Large Business) for a 
discussion of the New Source Review program for new and expanding major industry. 
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('·''.) Large Business 

Under state rules, new or expanding major industry in nonattainment areas like Klamath Falls 
must install pollution control equipment and demonstrate that air quality standards will not be 
violated as a result of the proposed emission increase. 1bis process is known as New Source 
Review (NSR). New or.expanding major industry is required to comply with nonattainment 
NSR requirements until EPA redesignates the area as attainment (the area then becomes a CO 
maintenance area). Nonattainment area requirements include Lowest Achievable Emission Rate 
(LAER) control technology and emission offsets. LAER technology draws from the most 
effective emission control methods achieved at similar facilities nationwide, and does not 
consider cost as a factor is determining whether an emission control approach is feasible. 

Once redesignated to attainment, new or expanding major sources of CO in Klamath Falls will be 
subject to New Source Review requirements for maintenance areas. The LAER requirement will 
be replaced by Best Available Control Technology (BACT). Unlike LAER, BACT does allow 
cost to be considered in evaluating the feasibility of emission controls. Maintenance area NSR 
requirements will make it easier for new industry to locate in the Klamath Falls area or for 
existing industry to expand. 

Local Governments 

Local governments are not involved with the administration of the oxygenated fuel requirements. 
Local governments with fleet vehicles will experience the same savings as other motor vehicle 
users. 

State Agencies 

DEQ is the agency responsible for enforcing the oxygenated fuel requirement in the Klamath Falls 
area. Staff inspect and sample gasoline stations each winter for oxygenate in fuel sold during the 
winter months. DEQ Medford Office staff administer the oxygenated fuel program in Klamath 
Falls and Medford. The Klamath Falls market is small and eliminating the program there will not 
significantly reduce the workload. Therefore, no significant impact on staff resources is expected. 

Klamath County Clean Air Ordinance 

General Public 

The proposed new ordinance contains a modest expansion of the boundary within which 
restrictions on residential woodburning and open burning apply. Certain administrative 
requirements such as the permitting ofwoodstoves are being removed at the County's request. 
1bis will increase staff resources available for more environmentally beneficial work such as 
increased public outreach and enforcement. The revised ordinance also establishes an open 
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burning "window" for County residents within the Air Quality Zone, and aligns the County 
program with the approach currently used by the City of Klamath Falls. Tiris will provide 
uniform open burning requirements and a consistent message to the public (both City and County 
residents) within the Air Quality Zone. The majority of Klamath Falls citizens should see no 
change in the economic impact associated with the ordinance. Those citizens living in the 
expanded portions of the boundary may see a modest economic impact as they comply with bum 
restrictions. The ordinance contains exemptions for low income residents and others based on 
hardship or special circwnstances. The ordinance will be considered for adoption by the 
Klamath County Board of Commissioners after completion of the local rulemaking process, 
which includes a public hearing. 

Local Governments 

The Klamath County Clean Air Ordinance has been revised to enhance the efficiency and 
effectiveness of the County's air quality program. The elimination of certain administrative 
burdens such as the permitting of woodstove ownership will free up local staff resources for 
work producing a greater environmental benefit such as increased public outreach and 
enforcement. 

Assumptions 

Cost assumptions asswned that current general practice by the fuel industry with regard to the b· 
sales and distribution of oxygenated fuel will not change significantly in the near future. 

Housing Cost Impact Statement 

The Department has determined that this proposed rulemaking will have no effect on the cost of 
development of a 6,000 square foot parcel and the construction of a 1,200 square foot detached 
single family dwelling on that parcel. 
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State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Ru!emaking Proposal 
for 

Klamath Falls Carbon Monoxide Maintenance Plan/Redesignation Request 

Land Use Evaluation Statement 

1. Explain the purpose of the proposed rules. 

The carbon monoxide maintenance plan is designed to maintain compliance with the carbon 
monoxide health standard in Klamath Falls through 2015. The federal Clean Air Act requires a 
maintenance plan for areas seeking redesignation from nonattainment to attainment with national 
ambient air quality standards. The oxygenated fuel requirement is no longer needed to keep the area 
in attainment with the carbon monoxide standard. 

2. Do the proposed rules affect existing rules, programs or activities that are considered land 
use programs in the DEQ State Agency Coordination (SAC) Program? i!]Yes O No 

a. If yes, identify existing program/rule/activity: 

( ·· Under state rules, new or expanding major industry in nonattainment areas like Klamath Falls 
must install pollution control equipment and demonstrate that air quality standards will not be 
violated as a result of the proposed emission increase. This process is known as New Source 
Review (NSR). New or expanding major industry is required to comply with nonattainment 
NSR requirements until EPA redesignates the area as attainment (the area then becomes a CO 
maintenance area). Nonattainment area requirements include Lowest Achievable Emission Rate 
(LAER) control technology and emission offsets. 

Once redesignated to attainment, new or expanding major sources of CO in Klamath Falls will 
be subject to New Source Review requirements for maintenance areas. The LAER requirement 
will be replaced by Best Available Control Technology (BACT). Maintenance area NSR 
requirements will make it easier for new industry to locate in the Klamath Falls area or J9r 
existing industry to expand. 

b. If yes, do the existing statewide goal compliance and local plan compatibility 
procedures adequately cover the proposed rules? ~Yes O No (if no, explain): 

In the space below, state if the proposed rules are considered programs affecting land 
use. State the criteria and reasons for the determination. 
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The New Source Review program is covered by DEQ's State Agency Coordination 
agreement. The department's pemritting program for industrial sources requires an 
evaluation ofland use and confirmation that the proposed facility location is consistent with 
state and local land use plans. 

3. If the proposed rules have been determined a land use program under 2. above, but are 
not subject to existing land use compliance and compatibility procedures, explain the new 
procedures the Department will use to ensure compliance and compatibility. 

Not applicable. 

't Ir sloo ' . Date Division 
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Questions to be Answered to Reveal 
Potential Justification for Differing from Federal Requirements. 

1. Are there federal requirements that are applicable to this situation? If so, exactly what 
are they? 

Yes, the federal Clean Air Act requires that a redesignation request be accompanied by 
a maintenance plan. This maintenance plan must demonstrate that the area will not 
violate the applicable air quality standard for ten years after the Environmental 
Protection Agency approves the maintenance plan. 

2. Are the applicable federal requirements performance based, technology based, or both 
with the most stringent.controlling? 

The federal requirements are performance based. A maintenance plan must demonstrate 
that future emissions will not cause a violation of the carbon monoxide standard. 

3. Do the applicable federal requirements specifically address the issues that are of 
concern in Oregon? Was data or information that would reasonably reflect Oregon's 

i • concern and situation considered in the federal process that established the federal 
requirements? 

. , , __ . 

No, the federal requirements are general in nature and allow states flexibility to design 
maintenance plans to meet local conditions. DEQ has used this flexibility to design the 
Klamath Falls carbon monoxide maintenance plan with a local air quality advisory 
committee in order to accommodate local concerns. 

4. Will the proposed requirement improve the ability of the regulated community to 
comply in a more cost effective way by clarifying confusing or potentially conflicting 
requirements (within or cross-media), increasing certainty, or preventing or reducing the 
need for costly retrofit to meet more stringent requirements later? 

Yes. The carbon monoxide maintenance plan will allow the removal of carbon 
monoxide emission control requirements that are no longer needed in Klamath Falls. 

5. Is there a timing issue which might justify changing the time frame for implementation 
of federal requirements? 

There is no deadline in the federal Clean Air Act for submitting a maintenance plan . 
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6. Will the proposed requirement assist in establishing and maintaining a reasonable 
margin for accommodation of uncertainty and future growth? 

Yes, the carbon monoxide maintenance plan assumes a rate of growth consistent with 
the local comprehensive plan and the Oregon Office of Economic Analysis. Growth 
assumptions used in the plan were also approved by the local air quality advisory 

. committee. The maintenance plan demonstrates that the Klamath Falls UGB can 
experience anticipated growth without jeopardizing air quality standards. 

7. Does the proposed requirement establish or maintain reasonable equity in the 
requirements for various sources? (level the playing field) 

Yes, the maintenance plan reduces the emission control requirements for major new and 
expanding industry, and removes oxygenated fuel requirements for motorists, gasoline 
distributors and retailers, 

8. Would others face increased costs if a more stringent rule is not enacted? 

The proposed carbon monoxide maintenance plan will not result in more stringent 
requirements. 

''".·:11 
~)'' 

9. Does the proposed requirement include. procedural requirements, reporting or t;J 
monitoring requirements that are different from applicable federal requirements? If so, 
Why? What is the 11 compelling reason 11 for different procedural, reporting or monitoring 
requirements? 

No. 

10. Is demonstrated technology available to comply with the proposed requirement? 

The carbon monoxide maintenance plan will not impose new requirements. 

11. Will the proposed requirement contribute to the prevention of pollution or address a 
potential problem and represent a more cost-effective environmental gain? 

The carbon monoxide maintenance plan demonstrates that air quality will continue to 
improve, even when the oxygenated fuels program is removed. There is no need at this 
time for additional pollution prevention measures. 
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,,,.. State of Oregon 

.· .:·· 

Department of Environmental Quality Memorandum 

Date: April 7, 2000 

To: Interested and Affected Public 

Subject: Rulemaking Proposal and Rulemaking Statements -

Klamath Falls Carbon Monoxide (CO) Maintenance Plan, and Klamath County Particulate 
(PMlO) Clean Air Ordinance. 

This memorandum contains information on a proposal by the Department of Environmental 
Quality (Department) to adopt new rules/rule amendments regarding a Carbon Monoxide (CO) 
Maintenance Plan for Klamath Falls, and adoption of revisions to the Klamath County Clean Air 
Ordinance. Pursuant to ORS 183.335, this memorandum also provides information about the 
Environmental Quality Commission's intended action to adopt a rule. 

This proposal, if adopted by the Environmental Quality Conunission, would: 

1. Establish a Carbon Monoxide Maintenance Plan for the Klamath Falls Urban Growth 
Boundary. 

The maintenance plan would be adopted as an amendment to the Oregon Clean Air Act 
State Implementation Plan (SIP); and submitted to the Environmental Protection Agency 
for approval together with a request that the Klamath Falls Carbon Monoxide 
nonattainment area be redesignated to attainment. If so designated, Klamath Falls would 
become a Carbon Monoxide Maintenance Area. 

2. Establish a motor vehicle emissions budget for transportation conformity purposes 
within the Klamath Falls Urban Growth Boundary. 

3. Eliminate the oxygenated.fuel requirement for Klamath Falls. 

4. 

The oxygenated fuel requirement would be removed upon approval of the maintenance 
plan by the Environmental Protection Agency. 

Adopt a revision to the Klamath County Clean Air Ordinance as an amendment to the 
Oregon Clean Air Act State Implementation Plan (SIP). 

The Klamath Falls Air Quality Advisory Committee is using the opportunity of this 
rulemaking to enhance the Klamath Falls PMIO Attainment Plan by adopting revisions to 
the Klamath County Clean Air Ordinance. The ordinance contains emission reduction 
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strategies for particulate (PMl 0), and has been revised to improve the efficiency and 
effectiveness of the local air quality program. Klamath County will follow local 
rulernaking procedures in adopting the revised ordinance, including a public hearing and 
consideration by the Klamath County Board of Commissioners. During the EQC 
rulemaking action the department will review the ordinance for stringency to ensure that 
adoption of the revised ordinance does not constitute a relaxation of the EPA approved SIP. 

These amendments, if adopted, will be submitted to the US Environmental Protection Agency 
(EPA) as a revision to the State Implementation Plan, which is a requirement of the Clean Air 
Act. This action will also amend OAR 340-200-0040. 

The department has the statutory authority to address oxygenated fuels under ORS 468A.420. 
The maintenance plan and associated rules implement ORS 468A.035 regarding the state's 
comprehensive plan. 

Acronyms and Keywords used in this package 

Conformity 

DEQ 

EQC 

Oxygenated Fuel 

The transportation conformity program establishes state and federal 
requirements that ensure consistency between air quality and 
transportation plans. 

Oregon Department of Environmental Quality. 

Environmental Quality Commission. 

Oxygenated fuel is gasoline that is blended with additives that contain 
oxygen. The extra oxygen provided to the fuel blend promotes more 
complete combustion and lower emissions. The predominant oxygenate 
used in Oregon is ethanol. 

What's in this Package? 

Attachments to this memorandum provide details on the proposal as follows: 

Attachment A 

Attachment B 

Attachment C 

The official statement describing the fiscal and economic impact of the 
proposed rule. (required by ORS 183.335) 

A statement providing assurance that the proposed rules are consistent 
with statewide land use goals and compatible with local land use plans. 

Questions to be Answered to Reveal Potential Justification for Differing 
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Attachment D-1 

Attachment D-2 

Attachment D-3 

from Federal Requirements. 

Executive Summary: Klamath Falls Carbon Monoxide Maintenance 
Plan. A complete copy of the maintenance plan is available upon 
request to: David Collier, Oregon Department of Environmental 
Quality, 811 SW Sixth Ave., Portland, Oregon 97204, (503) 229-5177 or 
toll free at (800) 452-4011. 

OR 

A complete copy of the maintenance plan and appendices is available 
for inspection from June 1, 2000 to July 3, 2000 at the Department of 
Environmental Quality's Klamath Falls Office, 700 Main St., Suite 202, 
Klamath Falls (97601) during the hours: Monday through Friday, 8 
a.m. to 11:45 a.m. and 1:00 p.m. to 5:00 p.m. Please call (541) 883-
5603 in advance to schedule a time. 

Actual language of proposed rule amendments. Proposed rule revisions 
include nonsubstantive administrative changes to area designation 
descriptions for Medford, Grants Pass, Eugene-Springfield, Lakeview, 
Oakridge, and La Grande. 

Klamath County Clean Air Ordinance. 

Hearing Process Details 

The department is conducting a public hearing at which comments will be accepted either orally 
or in writing. DEQ staff will be available before the hearing to informally and individually 
answer questions about the air quality plans. The hearing will be held as follows: 

Date: June 29, 2000. 
Time: Informal question and answer period begins at 5:00 p.m., public hearing-will 

begin at 6:00 p.m. 
Place: Klamath County Courthouse, 316 Main Street, Room 20 (large meeting room 

on lower floor), Klamath Falls. 

David Collier will be the Presiding Officer at the hearing. 

Deadline for submittal of Written Comments: Written comments can be presented at the 
hearing or to the department any time prior to 5:00 p.m. on July 3, 2000. Written comments 
should be mailed to: David Collier, Air Quality Division, Department of Environmental Quality, 
811 SW Sixth Ave. Portland, OR 97204-1390. 



Memo To: Interested and Affected Public 
April7,2000 
Page 4 

In accordance with ORS 183.335(13), no comments from any party can be accepted after the 
deadline for submission of comments has passed. Thus if you wish for your comments to be 
considered by the department in the development of these rules, your comments must be 
received prior to the close of the comment period. The department recommends that 
comments are submitted as early as possible to allow adequate review and evaluation of the 
comments submitted. 

What Happens After the Public Comment Period Closes 

Following close of the public comment period, the Presiding Officer will prepare a report which 
summarizes the oral testimony presented and identifies written comments submitted. The 
Environmental Quality Commission (EQC) will receive a copy of the Presiding Officer's report. 
The public hearing will be tape recorded, but the tape will not be transcribed. 

The department will review and evaluate the rulemaking proposal in light of all information 
received during the comment period. Following the review, the rules may be presented to the l;:;;;~ 
EQC as originally proposed or with modifications made in response to public comments 
received. 

The EQC will consider the department's recommendation for rule adoption during one of their 
regularly scheduled public meetings. The targeted meeting date for consideration of this 
rulemaking proposal is September 29, 2000. This date may be delayed if needed to provide 
additional time for evaluation and response to testimony received in the hearing process. 

You will be notified of the time and place for final EQC action if you present oral testimony at 
the hearing or submit written comment during the comment period. Otherwise, if you wish to be 
kept advised of this proceeding, you should request that your name be placed on the inailing list. 

Background on Development of the Rulemaking Proposal 

Why is there a need for the rule? 

Monitoring for carbon monoxide (CO) began in Klamath Falls in 1988. Violations of the 8-hour 
average CO standard were measured in both 1988 and 1989, and the Klamath Falls area was 
redesignated to nonattainment under the 1990 Clean Air Act amendments. The Act required that an 
oxygenated fuels program be adopted for the wintertime CO season and the program was 
implemented in Klamath Falls in October of 1992. Oxygenated fuels was initially needed to bring 
the area into compliance with CO standards, and the on-going change over to cleaner vehicles has 
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helped maintained compliance over the past eight years. The last exceedance of CO standards 
occurred in 1991 and since then CO levels in Klamath Falls have been well below standards, 
making the area eligible for maintenance planning and redesignation to attainment. A maintenance 
plan has been developed that demonstrates continued compliance with (CO) standards. EPA 
approval of this plan will allow redesignation of the Klamath Falls Urban Growth Boundary (UGB) 
to attainment and removal of the oxygenated fuels requirement. Once redesignated by EPA, new or 
expanding major industry in Klamath Falls will become subject to less stringent emission control 
technology requirements. These requirements are outlined in the department's New Source Review 
program for maintenance areas (OAR 340-224-0060). 

The State Implementation Plan (SIP) is also being amended to incorporate revisions to the Klamath 
County Clean Air Ordinance. The ordinance is an important part of the PMlO attainment strategy 
initially adopted in 1991. Key changes to the ordinance include the following: (1) The primary 
control area in the ordinance (Air Quality Zone) will be expanded to include new or anticipated 
housing development that may impact Klamath Falls; (2) Certain administrative requirements, 
such as the permitting ofwoodstoves, are being removed at the County's request. This will 
increase staff resources available for more environmentally beneficial work such as increased 
public outreach and enforcement; (3) The revised ordinance establishes an open burning 
"window" for County residents within the Air Quality Zone, and aligns the County program with 
the approach currently used by the City of Klamath Falls. This will provide uniform open 
burning requirements and a consistent message to the public (both City and County residents) 
within the Air Quality Zone. 

The revised ordinance is being presented to the Klamath County Board of Commissioners as a 
recommendation from the Klamath Falls Air Quality Advisory Committee. The proposed 
ordinance is subject to approval by the Board of Commissioners. If approved, Klamath County 
will follow local rulemaking procedures in adopting the revised ordinance, including an opportunity 
for public comment. During the EQC rulemaking action, the department will review the ordinance 
for stringency to ensure that adoption of the revised ordinance does not constitute a relaxa!i.on of 
the EPA approved SIP provisions for Klamath Falls. 

How was the rule developed? 

An advisory committee of local stakeholders has advised the department throughout the 
development of the CO maintenance plan. Revisions to the Klamath County Clean Air Ordinance 
also reflect the recommendations of the advisory committee. The proposed ordinance will be 
reviewed and either approved or amended by the Klamath County Board of Commissioners . 

Copies of the documents relied upon in the development of this rulemaking proposal can be 
reviewed at the Department of Environmental Quality's office at 811 S. W. 6th Avenue, Portland, 
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Oregon. These documents include, 1990 Clean Air Act Amendments, Technical Support 
Document To Aid States With The Development of Carbon Monoxide Implementation Plans, 
July 1992. Please contact David Collier at (503) 229-5177 or collier.david@deg.state.or.us for 
times when the documents are available for review. 

Whom does this rule affect including the public, regulated community or other agencies, 
and how does it affect these groups? 

Adoption of the CO Maintenance Plan demonstrates ongoing compliance with CO standards and 
ensures that public health is protected throughout the life of the plan. 

Eliminating the oxygenated fuel requirement will affect the general public as well as gasoline 
retailers and suppliers. Eliminating oxygenated fuel in Klamath Falls will result in a slight cost 
savings (about one to two cents per gallon) to gasoline distributors that supply oxygenate to 
retailers. Klamath Falls area gasoline retailers should also see a small cost savings, and will no 
longer have to maintain records of oxygenated fuel shipments received. Retailers and 
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distributors will no longer have to switch between selling oxygenated fuel during the winter t_,} 
months and traditional fuels during the remainder of the year. 

The general public may see the cost savings reflected at the pump. The public may also 
experience improved vehicle operation without oxygenated fuel. (Some owners of older vehicles 
have reported problems of reduced gas mileage or vehicle performance with the use of 
oxygenated fuels). Ethanol suppliers (ethanol being the preferred oxygenate used in Oregon) 
will experience a small economic loss when oxygenated fuels are discontinued in Klamath Falls. 

Establishing a motor vehicle emissions budget in the maintenance plan will affect the Oregon 
Department of Transportation (ODOT) and other local transportation planning agencies. Under 
the state conformity program ODOT has primary responsibility to ensure consistency between 
transportation and air quality plans for Klamath Falls. ODOT will use the emissions bu_~get 
established in this plan in making conformity determinations for all future regionally significant 
transportation plans, programs and projects. 

EPA redesignation of Klamath Falls from a CO nonattainment area to a CO maintenance area 
will relax emission control requirements for new or expanding major industry in the Klamath 
Falls area. As a CO nonattainment area, new or expanding major industry in Klamath Falls is 
subject to stringent requirements including Lowest Achievable Emission Rate (LAER) control 
technology and emission offsets. LAER technology draws from the most effective emission 
control methods achieved at similar facilities nationwide, and does not consider cost as a factor 
in determining whether an emission control approach is feasible. Once redesignati;d, the LAER 
requirement will be replaced by Best Available Control Technology (BACT). Unlike LAER, 

\·: • .. , "' . 
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BACT does allow cost to be considered in evaluating the feasibility of emission controls. 
Sources must still provide an analysis demonstrating that the proposed emissions increase will 
have no significant impact on the maintenance area. Maintenance Area New Source Review 
(NSR) requirements will make it easier for new industry to locate in the Klamath Falls area or for 
existing industry to expand. 

How will the rule be implemented? 

The change in oxygenated fuel requirements will be implemented through the DEQ office in 
Medford. Affected gasoline suppliers will be notified of the proposed change; however, the 
oxygenated fuel requirement can not be eliminated until the CO maintenance plan is formally 
approved by the Environmental Protection Agency. We anticipate that the earliest the 
oxygenated fuels program could be removed from Klamath Falls is the winter of2001/2002. 

Are there time constraints? 

There are no time constraints for the Klamath Falls carbon monoxide maintenance plan, 
redesignation request, and related rule amendments. The incentive to move forward now is to 
acknowledge that Klamath Falls has been in compliance with CO standards since 1991, to 
remove unnecessarily stringent requirements for major industry, and to remove the oxygenated 
fuel requirement, which is no longer needed to maintain healthy air quality in Klamath Falls. 

Contact for More Information 

If you would like more information on this rulemaking proposal, or would like to be added to the 
mailing list, please contact: 

David Collier 
Department of Environmental Quality 
811 SW Sixth Ave. 
Portland, OR 972004-1390 
(503) 229-5177 or toll free in Oregon (800) 452-4011 

This publication is available in alternate format (e.g. large print, Braille) upon request. Please 
contact DEQ Public Affairs at 503-229-5317 to request an alternate format. 
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State of Oregon 

Department of Environmental Quality 

To: 

From: 

Subject: 

Environmental Quality Commission 

David Collier 

Presiding Officer's Report for Rulemaking Hearing 
Hearing Date and Time: June 29, 2000, beginning at 6 p.m. 

Memorandum 

Date: July 7, 2000 

Hearing Location: Klamath County Courthouse, 316 Main Street, Room 20, 
Klamath Falls. 

Title of Proposal: Klamath Falls Carbon Monoxide (CO) Maintenance Plan 

An informal question and answer session with department staff began at 5 p.m. The presiding 
officer was prepared to begin the formal hearing at 6 p.m., however no members of the public 
wished to testify. The department has received no testimony or written comments regarding the 
proposed Carbon Monoxide Maintenance Plan for Klamath Falls. 

Summary of Oral Testimony 

None given 

Written Testimony 

None submitted 

The hearing was closed at 7:30 p.m. 

Attachment-C 



Klamath Falls Air Quality Advisory Committee 
Name Organization 

Leisa Cook (Chair) Klamath County Environmental Health 

Mike O'Brien Senior Citizens Council 

Jim Bryant Region Resource Center, ODOT 

Jim Carpenter Private Citizen 

Ted De Vore Collins Products, LLC 

Bob Doran ODOT Dist. Manager 

Margueritte Root Klamath County Fire District #1 

Robert Flowers Farm Bureau 

Bill Garrard Klamath County Commissioner 

Jim Gilliam Ash Brothers Chimney Sweeps 

Bill Hunt Oregon Department of Forestry 

Todd Kellstrom Mayor, City of Klamath Falls 

LouEllyn Kelley SoCo Development 

Mavis McCormick League of Women Voters 
Stan Meyers Jeld-Wen 

John Yarbrough Citizens for Quality Living 

Attachment -D 



Environmental Quality Commission 
l:8J Rule Adoption Item 
D Action Item 
D Informationltem 

Title: 

On-boad Diagnostic (OBD) Vehicle Emission Test Method 

Summary: 

Agenda Item H 
September 29, 2000 Meeting 

This proposed rule and policies and procedures will require OBD testing as a replacement for the 
current tailpipe test for 1996 and newer model year gasoline powered vehicles up to a gross 
vehicle weight rating of 14,000 lbs, and for 1997 and newer model year diesel vehicles up to a 
gross vehicle weight rating of 8,500 lbs. The OBD test consists of downloading diagnostic 
information from the vehicle's computer to determine if the vehicle is functioning properly. OBD 
testing is scheduled to begin December 1, 2000. OBD testing will then be a madatory requirement 
in the Portland area, and will initially be used only as a screening technique in the Medford area. 
Once EPA mandates OBD testing for all inspection/maintenanceareas, OBD testing will become 
madatory in Medford. 

Department Recommendation: 

It is recommended that the CoJDilli~si()~adoRt .. the ,ri,i.li;s, rule amendments and policies and 
procedures regarding OBD ·vehicle testing as presented.in Attachment A of the department staff 
report as a revision to the State of OregonClean_Air Act ImplementationPlan 

Accommodations for disabilities are available upon request by contacting the Public Affairs Office at 
(503)229-5317(voice)/(503)229-6993(TDD). 



State of Oregon 
Department of Environmental Quality Memorandum 

Date: 

To: 

From: 

Subject: 

Background 

September 11, 2000 

Environmental Quality Commission 

Langdon Marsh 

Agenda Item H, On-board diagnostic (OBD) Vehicle Emission Test Method, EQC 
Meeting September 29, 2000 

On June 14, 2000, the Director authorized the Air Quality Division/Vehicle Inspection Program to 
proceed to a rulemaking hearing on proposed rules that would require on-board diagnostic (OBD) 
testing of 1996 and newer vehicles for both the Portland and Medford areas. If EQC approval is 
granted, Portland would begin mandatory OBD testing in October-November 2000, while in 
Medford, OBD testing would be used only as a screening tool until EPA mandates OBD testing 
there. Mandatory OBD testing is recommended for implementation in Portland due to needed 
emission reductions identified in the Portland ozone maintenance plan. 

Pursuant to the authorization, hearing notice was published in the Secretary of State's Bulletin on 
July 1, 2000. The Hearing Notice and informational materials were mailed to the mailing list of 
those persons who have asked to be notified of rulemaking actions, and to a mailing list of persons 
known by the Department to be potentially affected by or interested in the proposed rulemaking 
action on June 20, 2000. 

A Public Hearing was held in Portland on July 25, 2000 with Bruce Arnold serving as Presiding 
Officer. A second Public Hearing was held in Medford on July 28, 2000 with Ted Wacker serving 
as Presiding Officer. Written comment was received through August 2, 2000. The Presiding 
Officer's Report (Attachment C) summarizes the oral testimony presented at the hearing and lists all 
the written comments received. (A copy of the comments is available upon request.) 

Department staff have evaluated the comments received (Attachment D). Based upon that 
evaluation, modifications to the initial rulemaking proposal are being recommended by the 
Department. These modifications are summarized below and detailed in Attachment E. 

The following sections summarize the issue that this proposed rulemaking action is intended to . 
address, the authority to address the issue, the process for development of the rulemaking proposal 

Accommodations for disabilities are available upon request by contacting tbe Public Affairs Office at (503) 229-
5317 (voice)/(503) 229-6993 (TDD). 
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including alternatives considered, a summary of the rulemaking proposal presented for public 
hearing, a summary of the significant public comments and the changes proposed in response to 
those comments, a summary of how the rule will work and how it is proposed to be implemented, 
and a recommendation for Commission action. 

Issue this Proposed Rulemaking Action is Intended to Address 

This memorandum contains information on a proposal by the Department of Environmental 
Quality (DEQ) to adopt new rules/rule amendments regarding a new vehicle emissions test 
method. Pursuant to ORS 183.335, this memorandum also provides information about the 
Environmental Quality Commission's intended action to adopt a rule. 

This proposal, if adopted by the Environmental Quality Commission, would establish the on
board diagnostic (OBD) vehicle testing method for 1996 and newer vehicles in the Portland and 
Medford areas. The rule amendments, if adopted, would be submitted to the Environmental 
Protection Agency as an amendment to the Oregon State Implementation Plan (SIP) under the 
Clean Air Act. 

If adopted, the proposed OBD test method will replace the tailpipe test for 1996 and newer 
vehicles by identifying emissions problems using the vehicle's computer system. The newer 
vehicles contain OBD systems that consist of the vehicle's on-board computer coupled with 
sensors (such as the oxygen sensor) and actuators (such as the fuel injectors). The OBD system 
can detect problems that impact the vehicle's emissions before there is a noticeable problem with 
the vehicle's performance. When the OBD system determines that a problem exists, a 
corresponding diagnostic trouble code is stored in the computer's memory. The computer also 
illuminates a malfunction indicator light (MIL) that is located on the vehicle's dashboard. At the 
DEQ vehicle inspection station, the inspector will observe the MIL, check to see if the vehicle's 
OBD system is ready and properly functioning, and use computer software to retrieve stored 
trouble codes. When a vehicle fails an OBD test, any stored diagnostic trouble codes and the 
status of the MIL will be printed for the vehicle owner. These same trouble codes can be 
downloaded at a repair shop and be used to assist a technician in diagnosing required vehicle 
repairs. 

The Portland ozone maintenance plan, which includes strategies for maintaining compliance with 
the national ambient air quality standard (NAAQS) for ozone, relies on the implementation of 
OBD testing for 1996 and newer vehicles. The OBD test will result in increased emission 
reductions, which are needed in the Portland area. In addition to the Maintenance Plan 
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requirement, federal rules currently require states that conduct either enhanced or basic vehicle 
inspection programs to implement OBD testing by January 1, 2001. Although EPA has indicated 
that it intends to delay the implementation date by one year, the department recommends 
proceeding in Portland in order to meet the maintenance plan commitment. 

Although the Medford air quality plans do not rely on OBD testing as a reduction strategy, the 
department proposes to use OBD testing in the Medford area as a pass screen for 1996 and newer 
vehicles until EPA requires OBD as a pass/fail test. A "pass screen" means that a vehicle will 
not be failed under an OBD test, but if it passes the OBD test, no further testing is required. 
Prior to the federal OBD requirement, vehicles that fail OBD testing in Medford will receive a 
basic test. The initiation of the OBD test method will benefit the Medford vehicle owners by 
providing them with additional information about the performance of their vehicle's emission 
control system, without increasing repair costs while the test is used as a pass-screen. Also, this 
test method may result in reduced inspection times, since it is expected to be slightly faster than 
the basic test. The department intends to reassess the entire inspection and maintenance program 
in the Medford area in 2004-2006, as a part of the carbon monoxide maintenance plan update. 

Relationship to Federal and Adjacent State Rules 

OBD testing is part of the Portland ozone maintenance plan's strategy to maintain compliance with 
the national ambient air quality standards (NAAQS) for ozone. The Environmental Protection 
Agency (EPA) approved the Portland ozone maintenance plan in 1997 as part of Oregon's State 
Implementation Plan under the Clean Air Act, which is federally enforceable. 

The current federal rules require that states with vehicle inspection and maintenance programs 
initiate on-board diagnostic (OBD) testing by January 1, 2001 for all 1996 light-duty trucks and 
light-duty vehicles equipped with certified OBD systems. The OBD testing requiremen.t applies 
both to enhanced and basic vehicle inspection test programs. Under federal regulations, a vehicle 
will fail an inspection if the OBD connector is tampered with, the malfunction indicator light is 
illuminated, the vehicle computer has not completed self-testing, and if the malfunction indicator 
light is commanded to be on but is not visually illuminated. The federal rules allow states to initiate 
OBD testing prior to 2001. 

EPA is revising the current rules for the implementation of OBD testing. The rule is expected to 
allow emission reduction credits at least equivalent to the IM240 tailpipe test for OBD testing as a 
stand-alone test (no tailpipe testing required). EPA is expected to issue a Notice of Proposed 
Rulemaking in the near future, to delay the mandatory implementation of OBD testing until 
January 1, 2002. 
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The state of Washington does not plan to do any OBD testing until the year 2002 when their current 
vehicle testing contract expires. They do plan to require OBD testing as a part of that contract. 
California had scheduled voluntary OBD testing to begin July 2000. However, OBD testing 
equipment and software delivery is late. They expect to begin voluntary testing in the next few 
months and will move to mandatory testing if and when OBD proves a viable test for California 
vehicles. 

Authority to Address the Issue 

The department has the statutory authority to address this issue under ORS 468A.380(1)(c) 
which allows the Environmental Quality Commission to adopt rules to "establish criteria and 
examinations for the testing of motor vehicles." The statute implemented is ORS 468A.365, 
"certification of motor vehicle pollution control systems and inspection of motor vehicles." 

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

OBD testing is included as a strategy in the 1996 Portland ozone maintenance plan. The 
maintenance plan underwent extensive public involvement with advisory committees and local 
planning agencies. Additionally, in April 2000, DEQ met with several workgroups to determine 
the impact of OBD testing on their operations and to obtain further guidance for this rulemaking. 
On April 11, 2000, DEQ met with representatives of the auto repair industry and affected 
organizations in the Portland area. Members of the Pacific Automotive Trades Association, the 
Automotive Service Association, the American Automobile Association, the Oregon 
Environmental Council and the federal EPA were invited. On April 18, 2000, DEQ met with the 
Medford Automotive Service Association. Input received from these workgroups has been 
incorporated into the design of the OBD test procedure. 

In addition to the workgroup meetings, on March 8, 2000, DEQ met with the Medford-Ashland 
Clean Air Advisory Committee to discuss the implementation of OBD testing in the Medford area 
and found that the committee supports the implementation of OBD testing. DEQ also met with 
representatives of 26 of the 44 self-testing fleets in Portland to discuss fleet related issues on April 
17, 2000. There are currently no self-testing fleets in Medford. 

In developing the rules, DEQ designed the OBD test procedure in accordance with the draft 
guidelines issued by EPA in September of 1999, with additional updates that were presented at the 
May 17-19 On-Board Diagnostics Conference 2000. 
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Summary ofRulemaking Proposal Presented for Public Hearing and Discussion of Significant 
Issues Involved. 

In general, 1996 and newer model year vehicles will no longer receive a basic or enhanced 
tailpipe emissions test but will be given an OBD test where the vehicle's computer is 
downloaded and no measurement of tailpipe emissions takes place. During the first year of OBD 
testing it is estimated that OBD tests will comprise 30 percent of all the department's vehicle 
tests. For the next several years thereafter, OBD tests will be done on an additional 6 percent 
each year, making OBD the majority test by the year 2005. 

In Portland under the proposed rule, 1996 and newer vehicles will be required to pass the OBD 
test. OBD testing will replace the basic test that is currently performed on the first three vehicle 
model years tested in Portland. OBD will replace the enhanced test method on 1996 and newer 
vehicles that are more than five model years old. Based on DEQ's prototype OBD testing and 
the EPA FTP study of OBD and IM240 testing, the department anticipates that the OBD failure 
rate will be similar to the enhanced test failure rate. As the Portland fleet ages, the overall failure 
rate is anticipated to be about the same as the current overall failure rate, since OBD testing of 
these older vehicles will displace the enhanced test which has an equivalent failure rate. 

EPA has estimated that the average cost of repairing a vehicle to comply with OBD testing will 
be approximately $280 (which is the same as the cost of repairs to meet an enhanced test and 
about double the cost of repairs to meet a basic test). There is a potential for increased cost of 
vehicle repairs for new model year vehicles (five years old or newer). As the test method for 
these vehicles changes from the basic to the OBD testing method, both the failure rate and the 
cost of repairs may double. The cost of vehicle repairs for vehicles six years and older is not 
expected to significantly increase since the test method for these vehicles will change from the 
enhanced test to an OBD test and the repair costs and failure rates of the OBD and enhanced tests 
are approximately equivalent. 

In Medford, under the proposed rule, the OBD test will be used as a "pass screen" on 1996 and 
newer vehicles until the EPA requires implementation of OBD as a pass/fail test. In this interim 
time period, vehicles that fail the OBD test in Medford will be required to pass the basic test. 
When OBD is used as a pass screen, the vehicle owner may experience shorter test times and will 
_receive more information regarding the vehicle's emissions system. 

In Medford, after the EPA implementation date when vehicles are failed under OBD, initially a 
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modest increase is expected in the failure rate for the 1996 and newer vehicles. In 16 years when 
all vehicles tested are equipped with OBD technology, the overall failure rate in Medford is 
expected to reach a level equivalent to the Portland enhanced test failure rate; approximately 21 
percent (the current overall failure rate in Medford is 13%). The cost of vehicle repairs for a 
failed OBD test is expected to be about twice that of repairing for a failed basic test. Many of the 
repairs of the newer vehicles are expected to be made under manufacturer warrantees that cover 
up to 8 years/80,000 miles. 

Customers receiving the new OBD test will be required to leave their vehicle during the test, as is 
currently practiced in the enhanced vehicle test in the Portland area. This will be a new experience 
for the Medford citizens. 

Some automotive repair shops may want to purchase an OBD scan tool valued at $300 to $2,000 
so that they can perform OBD repairs. However, the majority of repair shops already use this 
equipment as a part of routine maintenance on 1996 and newer vehicles. Medford area shops 
may see additional business, as the 1996 vintage vehicles age. 

There are advantages of the OBD test that facilitate repair. First, the OBD scan tool is relatively 
inexpensive (compared to a $15,000 exhaust gas analyzer that diagnosis tailpipe emissions for 
example), and can look at exactly the same information seen by the DEQ during the OBD test. 
This information will be also displayed on the OBD emissions test report, so the vehicle owner 
will know exactly why their vehicle failed the OBD test. Second, with the scan tool, repair shops 
will be able to more accurately replicate a DEQ test, ensuring that repairs made will result in a 
successful retest. 

Summarv of Significant Public Comment and Changes Proposed in Response 

Two Public Hearing were held, one in Portland, the other in Medford. Public testimony consisted of 
two written and one oral presentation. The significant testimony and department's response is 
summarized below. A complete summary is shown in Attachments D and E. 

Diesel Vehicles: 

Comment: The Alliance of Automobile Manufacturers (AAM) stated that diesel vehicles were not 
equipped with OBDII until model year 1997 rather than 1996. Therefore, testing of 1996 model 
year diesels should not be required. 
Response: The department found that EPA agrees with AAM, stating that EPA granted the diesel 
vehicle manufacturers a one year waiver from the OBD requirement. The department proposes to 
not do OBD tests on 1996 model year light-duty diesel vehicles. An enhanced test would be given 
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to ligbt-dutyl996 model year diesel vehicles. The department is also proposing that we would not 
test any heavy-duty diesel vehicles at this time as discussed below. 

Heavy-Duty Vehicles: 

Comment: Heavy-duty vehicles (8,500 - 14,000 lbs gross vehicle weight rating (GVWR)) 
manufactured for sale in California were designed with testable OBD systems beginning in 1996 
for gasoline powered vehicles and 1997 for diesel powered vehilces. AAM recommends we test 
these vehicles. 
Response: The department's original proposal assumed there were no heavy-duty vehicles 
currently equipped for OBD testing. We appreciate the comment bring to our attention that these 
vehicles are so equipped. The department proposes to conduct OBD tests on all Heavy-duty 
vehicles with 8,500 - 14,000 GVWR that are equipped for OBD testing, except heavy-duty diesel 
vehicles. Heavy-duty diesel vehicles are not currently subject to testing in Oregon. At this time 
DEQ is not considering expanding the testing requirement to include new types of vehicles, but 
only to add the OBD test where applicable for vehicles already subject to the test. If it becomes 
necessary to test additional vehicles to protect air quality, DEQ will propose that in a separate 
rulemaking. 

Readiness Status Failures, Number of "Not Ready" Parameters: 

Comment: AAM recommends that Oregon fail for only one "not ready" for model years 2001+ 
vehicles rather than the "more than two" requirement that the department proposed. 
Response: The department proposes to continue with the more lenient "more than two" 
requirement until we can review actual mandatory test data. We may increase stringency after the 
review. 

Readiness Status Failures,Vehicles that Reset Readiness with Key Off: 

Comment: For vehicles where the manufacturer resets readiness status whenever the engine is 
turned off, AAM recommends dropping the readiness requirement and proceeding with the OBD 
test. 
Response: The department is concerned that not requiring a readiness test on these vehicles 
provides an opportunity for the customer to circumvent the OBD test. As such the department 
proposes to perform an enhanced test on these vehilces instead of following the AAM 
recommendation. If one of these vehicles is all-wheel-drive, it would be given a basic backup test. 
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Readiness Status Failures,Vehicles that Fail Readiness on Retest: 

Comment: AAM recommends for vehicles that fail readiness on retest that the readiness portion of 
the test be bypassed if the customer displays a related repair receipt. 
Response: This is the same concept as above where AAM requests that a part of the test be 
waived. Here again, the department is concerned about those who would use this loophole to avoid 
repairing a vehicle. It would be impossible for an inspector to determine from a repair receipt if the 
work was related to the problems of the vehicle, and also determine that the repair fixed the 
vehicle's emissions problems. The department proposes to continue to require the readiness testing 
upon retest. 

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

The department has been performing voluntary OBD testing for six months and has conducted 
over 5,000 OBD tests. These tests have shown an OBD failure rate of2.6 percent of the 1996 
and newer model year vehicles. We have also determined that we can use the OBD test on about 
99 percent of the vehicles assigned to be OBD tested. The small number of vehicles in which the 
test cannot be used due to manufacturer defects or aberrations with the DEQ software will be 
given an enhanced emissions test as a backup. Those all-wheel-drive vehicles that can not be 
enhanced-tested on the dynamometer, will be granted a basic test. 

The preface to the current OBD software is being rewritten to allow the test to be performed at 
the first test position in the department's three-position enhanced test. Currently, the voluntary 
test is being conducted in the third position as was required for comparison testing with the 
BAR31 enhanced test. 

The OBD software is also being integrated into the basic test, so that OBD testing can be 
conducted in both enhanced and basic test lanes, providing an immediate backup test capability 
in case the OBD test cannot be performed. 

The software changes are currently being made with a scheduled completion date of October 1, 
2000. 

In addition to software issues, the department is purchasing additional OBD testing units 
(approximate cost $1,400 each) to allow testing in all of the existing 39 test lanes. We are 
currently performing voluntary tests in only the 18 enhanced test lanes. Also, we are currently 
purchasing new printers to allow flexibility in test report format for OBD testing for the 21 basic 
test lanes (approximately $1, 100 each). 
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Once the software is received and tested and all the hardware is installed, the department plans to 
conduct voluntary testing for a few weeks before making the program mandatory. After this trial 
period, and after making any required software changes, full mandatory OBD testing will be 
implemented in Portland and pre-screen only testing in Medford. The estimated date for 
implementing the mandatory program is December 1, 2000. 

Development of OBD testing software for self-testing fleets is underway, and we anticipate that 
it will be available by the December 1, 2000 startup date of the centralized testing operations. If 
the fleet software is not complete at that time, fleets will continue vehicle testing using the 
currently approved equipment and procedures for tailpipe emissions testing, until the fleet OBD 
software is completed and the prototype is tested. 

A two-hour OBD introductory training course for auto repair shops and fleets is being developed 
which will be offered by the department to any shop or fleet technician. The objective of the 
training will be to limit the possibility of confusion after the testing starts by introducing DEQ's 
OBD test to the automotive professionals and talking about special issues and procedures. This 
course is not designed to be a comprehensive treatise on OBD theory. It will be offered before 
startup of mandatory OBD testing. In addition, all vehicle inspectors will receive four hours of 
OBD training before OBD testing becomes mandatory. 

Recommendation for Commission Action 

It is recommended that the Commission adopt the rules, rule amendments and policies and 
procedures regarding OBD vehicle testing as presented in Attachment A of the Department Staff 
Report as a revision to the State of Oregon Clean Air Act Implementation Plan. 

Attachments 

A Rule (Amendments) Proposed for Adoption 
I. Proposed Rule Amendments 
2. Proposed OBD Policies and Procedures 
3. Proposed SIP Amendments 

B. Supporting Procedural Documentation: 
1. Legal Notice of Hearing 
2. Fiscal and Economic Impact Statement 
3. Land Use Evaluation Statement 
4. Questions to be Answered to Reveal Potential Justification for Differing from 

Federal Requirements 
5. Cover Memorandum from Public Notice 

C. Presiding Officer's Report on Public Hearing 
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D. Department's Evaluation of Public Comment 
E. Detailed Changes to Original Rulemaking Proposal made in Response to Public 

Comment 
F. Advisory Committee Membership and Reports 
G. Rule Implementation Plan 

Reference Documents (available upon request) 

Written Comments Received (listed in Attachment C) 

The following documents were relied upon in developing this rule: EPA draft document entitled 
Performing On-Board Diagnostic System Checks as Part of a Vehicle Inspection and 
Maintenance Program dated September 1999; materials entitled OBD 2K On-Board 
Diagnostics Conference 2000, Center for Automotive Science and Teclmology at Weber State 
University dated May 17, 2000; OBD Training Course Manual, Weber State University, dated 
May 2000; OAR chapter 340 Division 256; 40 CPR Part 51 (July 1999); and EPA FTP study 
Analysis of On-Board Diagnostics for use in Inspection/Maintenance dated November 30, 1999. 

Approved: 

Section: 

Division: 

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

I I 
Report Prepared By: Jerry Coffer 

Phone: 503-731-3050 E229 

Date Prepared: August 18, 2000 



340-200-0040 
State of Oregon Clean Air Act Implementation Plan 
(1) This implementation plan, consisting of Volumes 2 and 3 of the State of Oregon Air Quality Control 

Program, contains control strategies, rules and standards prepared by the Department of 
Environmental Quality and is adopted as the state implementation plan (SIP) of the State of Oregon 
pursuant to the federal Clean Air Act, Public Law 88-206 as last amended by Public Law 101-549. 

(2) Except as provided in section (3) of this rule, revisions to the SIP shall be made pursuant to the 
Commission's rulemaking procedures in Division 11 of this Chapter and any other requirements 
contained in the SIP and shall be submitted to the United States Environmental Protection Agency 
for approval. 

(3) Notwithstanding any other requirement contained in the SIP, the Department is authorized: 
(a) To submit to the Environmental Protection Agency any permit condition implementing a rule that is 

part of the federally-approved SIP as a source-specific SIP revision after the Department has 
complied with the public hearings provisions of 40 CFR 51.102 (July 1, 1992); and 

(b) To approve the standards submitted by a regional authority if the regional authority adopts verbatim 
any standard that the Commission has adopted, and submit the standards to EPA for approval as a 
SIP revision. 
[NOTE: Revisions lo the State of Oregon Clean Air Act hnplementation Plan become federally enforceable upon approval by the United Stales Environmental 
Prolection Agency. If any provision of 1he federally approved Implementation Plan conflicts with any provision adopted by the Commission, the Department 
shall enforce the more stringent provision.] 
[Publications: The publication(s) referred to or incorporated by reference in this rnle are available from the agency.] 
Stal. Auth.: ORS 468.020 
Stats. hnplemented: ORS 468A.035 
Hist.: DEQ 35, f. 2-3-72, ef. 2-15-72; DEQ 54, f. 6-21-73, ef. 7-1-73; DEQ 19-1979, f. & ef. 6-25-79; DEQ 21-1979, f. & ef. 7-2-79; DEQ 22-1980, f. & ef. 9-
26-80; DEQ 11-1981, f. & ef. 3-26-81; DEQ 14-1982, f. & ef. 7-21-82; DEQ 21-1982, f. & ef. 10-27-82; DEQ 1-1983, f. & ef. 1-21-83; DEQ 6-1983, f. & ef. 
4-18-83; DEQ 18-1984, f. & ef. 10-16-84; DEQ 25-1984, f. & ef. 11-27-84; DEQ 3-1985, f. & ef. 2-1-85; DEQ 12-1985, f. & ef. 9-30-85; DEQ 5-1986, f. & ef. 
2-21-86; DEQ 10-1986, f. & ef. 5-9-86; DEQ 20-1986, f. & ef. 11-7-86; DEQ 21-1986, f. & ef. 11-7-86; DEQ 4-1987, f. & ef. 3-2-87; DEQ 5-1987, f. & ef. 3-
2-87; DEQ 8-1987, f. & ef. 4-23-87; DEQ 21-1987, f. & ef. 12-16-87; DEQ 31-1988, f. 12-20-88, cert. ef. 12-23-88; DEQ 2-1991, f. & cert. ef. 2-14-91; DEQ 
19-1991, f. & cert. ef. 11-13-91; DEQ 20-1991, f. & cert. ef. 11-13-91; DEQ 21-1991, f. & cert. ef. 11-13-91; DEQ 22-1991, f. & cert. ef. 11-13-91; DEQ 23-
1991, f. & cert. ef. 11-13-91; DEQ 24-1991, f. & cert. ef. 11-13·91; DEQ 25-1991, f. & cert. ef. 11-13-91; DEQ 1-1992, f. & cert. ef. 2-4-92; DEQ 3-1992, f. & 
cert. ef. 2-4-92; DEQ 7-1992, f. & cert. ef. 3-30-92; DEQ 19-1992, f. & cert. ef. 8-11-92; DEQ 20-1992, f. & cert. ef. 8-11-92; DEQ 25-1992, f. 10-30-92, cert. 
ef. 11-1-92; DEQ 26-1992, f. &cert. ef. 11-2-92; DEQ 27-1992, f. & cert. ef. 11-12-92; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 8-1993, f. & cert. ef. 5-11-93; 
DEQ 12-1993, f. & cert. ef. 9-24-93; DEQ 15-1993, f. & cert. ef. 11-4-93; DEQ 16-1993, f. & cert. ef. 11-4-93; DEQ 17-1993, f. & cer1. ef. 11-4-93; DEQ 19-
1993, f. & cert. ef. 11-4-93; DEQ 1-1994, f. & cert. ef. 1-3-94; DEQ 5-1994, f. & cert. ef. 3-21-94; DEQ 14-1994, f. & cert. ef. 5-31-94; DEQ 15-1994, f. 6-8-
94, cert. ef. 7-1-94; DEQ 25-1994, f. & cert. ef. 11-2-94; DEQ 9-1995, f. & cert. ef. 5-1-95; DEQ 10-1995, f. & cert. ef. 5-1-95; DEQ 14-1995, f. & cert. ef. 5-
25-95; DEQ 17-1995, f. & cert. ef. 7-12-95;DEQ 19-1995, f. & cert. ef. 9-1-95; DEQ 20-1995 (Temp), f. & cert. ef. 9-14-95; DEQ 8-1996(Temp), f. & cert. ef. 
6-3-96; DEQ 15-1996, f. & cert. ef. 8-14-96; DEQ 19-1996, f. & cert. ef. 9-24-96; DEQ 22-1996, f. & cert. ef. 10-22-96; DEQ 23-1996, f. & cert. ef. 11-4-96; 
DEQ24-1996, r. & ce11. ef. 11-26-96; DEQ 10-1998, f. & cert. ef. 6-22-98; DEQ 15-1998, f. & cert. ef. 9-23-98; DEQ 16-1998, f. & cert. ef. 9-23-98; DEQ 17-
1998, f. & cert. ef. 9-23-98; DEQ20-1998, f. & cert. ef. 10-12-98; DEQ 21-1998, f. & cert. ef. 10-12-98; DEQ 1·1999, f. & cert. ef. 1-25-99; DEQ 5-1999, f. & 
cert. ef. 3-25-99; DEQ 6-1999, f. & cert. ef. 5-21-99; DEQ 10-1999, f. & cert. ef. 7-1-99; DEQ 14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-020-
0047; DEQ 15-1999, f. & cert. ef. 10-22-99; DEQ 2-2000, f. 2-17-00, cert. ef. 6-1-01 
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340-256-0010 
Definitions 

DIVISION 256 

MOTOR VEIDCLES 

The definitions in OAR 340-200-0020, 340-204-0010 and this rule apply to this division. If the same 
term is defined in this rule and OAR 340-200-0020 or 340-204-0010, the definition in this rule applies 
to this division. 
(1) "Basic test" means an inspection and maintenance program designed to measure exhaust emission 
levels during an unloaded idle or an unloaded raised idle mode as described in OAR 340-256-0340. 
(2) "Carbon dioxide" means a compound consisting of the chemical formula (CO,). 
(3) "Carbon monoxide" means a compound consisting of the chemical formula (CO). 
(4) "Certificate of Compliance" means a certification issued by a Private Business Fleet or a Public 
Agency Fleet Vehicle Emission Inspector or a Vehicle Emissions Inspector employed by the 
Department of Environmental Quality or an Independent Contractor that the vehicle identified on the 
certificate is equipped with the required functioning motor vehicle pollution control systems and 
otherwise complies with the emission control criteria, standards, and rules of the Commission. 
(5) "Certified Repair Facility" means an automotive repair facility, possessing a current and valid 
certificate issued by the Department, that employs automotive technicians certified by the Department's 
Automotive Technician Emission Training Program (ATETP). 
(6) "Commission" means the Environmental Quality Commission. 
(7) "Crankcase emissions" means substances emitted directly to the atmosphere from any opening 
leading to the crankcase of a motor vehicle engine. 
(8) "Dealer" means any person who is engaged wholly or in part in the business of buying, selling, or 
exchanging, either outright or on conditional sale, bailment lease, chattel mortgage, or otherwise, 
motor vehicles. 
(9) "Department" means the Department of Environmental Quality. 
(10) "Diesel motor vehicle" means a motor vehicle powered by a compression-ignition internal 
combustion engine. 
( 11) "Director" means the director of the Department. 
(12) "Electric vehicle" means a motor vehicle which uses a propulsive unit powered exclusively by 
electricity. 
(13) "Emissions Inspection Station" means an inspection facility, operated by the Department of 
Environmental Quality or an Independent Contractor, for the purpose of conducting emissions 
inspections of all vehicles required to be inspected pursuant to this Division. 
(14) "Enhanced test" means an inspection and maintenance program designed to measure exhaust and 
fuel evaporative system emissions levels using a loaded transient driving cycle and other measurement 
techniques as described in OAR 340-256-0350. 
(15) "Exhaust emissions" means substances emitted into the atmosphere from any opening downstream 
from the exhaust ports of a motor vehicle engine. 
(16) "Factory-installed motor vehicle pollution control system" means a motor vehicle pollution control 
system installed by the vehicle or engine manufacturer to comply with United States motor vehicle 
emission control laws and regulations. 
(17) "Gas analytical system" means a device which measures the amount of contaminants in the exhaust 
emissions of a motor vehicle, and which has been issued a license by the Department pursuant to OAR 
340-256-0450 and ORS 468A.380. 
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( 18) "Gaseous fuel" means, but is not limited to, liquefied petroleum gases and natural gases in 
liquefied or gaseous forms. 
(19) "Gasoline motor vehicle" means a motor vehicle powered by a spark-ignition internal combustion 
engine. 
(20) "GPM" means Grams Per Mile. 
(21) "Gross vehicle weight rating" or "GVWR" means the value specified by the manufacturer as the 
maximum design loaded weight of a single vehicle. 
(22) "Heavy duty motor vehicle" means any motor vehicle rated at more than 8500 pounds GVWR or 
that has an actual vehicle curb weight as delivered to the ultimate purchaser of 6000 pounds or over. 
(23) "Hydrocarbon gases" means a class of chemical compounds consisting of hydrogen and carbon. 
(24) "Idle speed" means the unloaded engine speed when accelerator pedal is fully released. 
(25) "Independent Contractor" means any person, business firm, partnership or corporation with whom 
the Department enters into an agreement providing for the construction, equipment, maintenance, 
personnel, management or operation of emissions inspection stations or activities pursuant to ORS 
468A.370. 
(26) "Inspection and Maintenance Program (l/M) means a program of conducting regular inspections of 
motor vehicles, including measurement of air contaminants in the vehicle exhaust and an inspection of 
emission control systems, to identify vehicles that do not meet the standards of this Division or which 
have malfunctioning, maladjusted or missing emission control systems, and, when necessary, of 
requiring the repair or adjustment of vehicles to make the emission control systems function as intended 
and to reduce tailpipe emissions of air contaminants. 
(27) "In-use motor vehicle" means any motor vehicle which is not a new motor vehicle. 
(28) "Light duty motor vehicle" means any motor vehicle rated at 8500 pounds GVWR or less and has 
an actual vehicle curb weight as delivered to the ultimate purchaser of under 6000 pounds. 
(29) "Medford-Ashland Air Quality Maintenance Area (AQMA) has the meaning given in OAR 340-
204-0010. 
(30) "Model year" means the annual production period of new motor vehicles or new motor vehicle 
engines designated by the calendar year in which such period ends. If the manufacturer does not 
designate a production period, the model year with respect to such vehicles or engines shall mean the 
12-month period beginning January of the year in which production thereof begins. 
(31) "Motorcycle" means any motor vehicle, including mopeds, having a seat or saddle for the use of 
the rider and designed to travel on not more than three wheels in contact with the ground and having a 
mass of 680 kilograms (1500 pounds) or less with manufacturer recommended fluids and nominal fuel 
capacity included. 
(32) "Motor vehicle" means any self-propelled vehicle used for transporting persons or commodities on 
public roads. 
(33) "Motor vehicle pollution control system" means equipment designed for installation on a motor 
vehicle for the purpose of reducing the pollutants emitted from the vehicle, or a system or engine 
adjustment or modification which causes a reduction of pollutants emitted from the vehicle, or a system 
or device which inhibits the introduction of fuels which can adversely affect the overall motor vehicle 
pollution control system. 
(34) "Motor Vehicle Fleet Operation" means ownership, control, or management or any combination 
thereof by any person of five or more motor vehicles. 
(35) "New motor vehicle" means a motor vehicle whose equitable or legal title has never been 
transferred to a person who in good faith purchases the motor vehicle for purposes other than resale. 
(36) "Noise level" means the sound pressure level measured by use of metering equipment with an "A" 
frequency weighting network and reported as dBA. 
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(37) "OBD" means the On Board Diagnostic system in a vehicle that tracks the effectiveness of the 
vehicle's emissions control systems. These OBDII (or higher systems) have typically been placed on 
1996 and newer motor vehicles. 
(38) "OBD Test" means an emissions related test in which the vehicle's On Board Diagnostic 
computer is downloaded, supplying diagnostic information to evaluate the effectiveness of the vehicle 
emissions control systems. 
(32'7) "Owner" means the person having all the incidents of ownership in a vehicle or where the 
incidents of ownership are in different persons, the person, other than a security interest holder or 
lessor, entitled to the possession of a vehicle under a security agreement, or a lease for a term of ten or 
more successive days. 
( 40~) "Opacity" means the degree to which transmitted light is obscured, expressed in percent. 
(41~) "Oxides of Nitrogen" or NO. means oxides of nitrogen except nitrous oxides. 
(1249) "Person" means any individual, public or private corporation, political subdivision, agency, 
board, department, or bureau of the state, municipality, partnership, association, firm, trust, estate, or 
any other legal entity whatsoever which is recognized by law as the subject of rights and duties. 
(434±) "Portland Vehicle Inspection Area" has the meaning given in OAR 340-204-0010. 
(444-i!) "PPM" means parts per million by volume. 
(454") "Private Business Fleet" means ownership by any person of 100 or more Oregon-registered, in
use, motor vehicles, excluding those vehicles held primarily for the purpose of resale. 
(£_644) "Private Business Fleet Vehicle Emissions Inspector" means any person employed on a full-time 
basis by a Private Business Fleet that possesses a current and valid license issued by the Department 
pursuant to OAR 340-256-0440 and ORS 468A.380. 
(47#) "Propulsion exhaust noise" means that noise created in the propulsion system of a motor vehicle 
that is emitted into the atmosphere from any opening downstream from the exhaust ports. This 
definition does not include exhaust noise from vehicle auxiliary equipment such as refrigeration units 
powered by a secondary motor. 
~46) "Public Agency Fleet" means ownership of 50 or more government-owned vehicles registered 
pursuant to ORS 805.040. 
(494+) "Public Agency Fleet Vehicle Emissions Inspector" means any person employed on a full-time 
basis by a Public Agency Fleet that possesses a current and valid license issued by the Department 
pursuant to OAR 340-256-0440 and ORS 468A.380. 
(iQ4&) "Public roads" means any street, alley, road, highway, freeway, thoroughfare, or section thereof 
used by the public or dedicated or appropriated to public use. 
G.149) "Regional Authority" means a regional air quality control authority established under the 
provisions of ORS 468A.005 to 468A.035, 468A.075, 468A.100 to 468A.130, and 468A.140 to 
468A.175. 
(52§9) "Ringlemann Smoke Chart" means the Ringlemann Smoke Chart with instructions for use as 1 · 

published in May, 1967, by the U.S. Department oflnterior, Bureau of Mines. 
(TI_M) "RPM" means engine crankshaft revolutions per minute. 
(54§;!) "Two-stroke cycle engine" means an engine in which combustion occurs, within any given 
cylinder, once each crankshaft revolution. 
(22_~) "Vehicle Emission Inspector" means any person employed by the Department or an Independent 
Contractor that possesses a current and valid license issued by the Department pursuant to OAR 340-
256-0440 and ORS 468A.380. 
(5634) "Visible Emissions" means those gases or particulates, excluding uncombined water, which 
separately or in combination are visible upon release to the outdoor atmosphere. 
[NOTE: This rule is included in the State of Oregon Clean Air Act Implementation Plan as adopted by the Environmental Quality Commission under OAR 
340-200-0040.] 
Stat. Aulh.: ORS 467.030 & ORS 468A.360 
Stats. Implemented: ORS 467 030 & ORS 468A.350 - ORS 468A.400 
Hist.: [DEQ 8, f. 4-7-70, ef. 5-11-70; DEQ 4-1993, f. & cert. ef. 3-10-93); [DEQ 89, f. 4-22-75, ef. 5-25-15; DEQ 139, f. 6-30-77, ef. 7-1-77; DEQ 9-1978, f. & ef. 7-
7-78; DEQ 22-1979, f. & ef. 7-5-79; DEQ 18-1980, f. & ef. 6-25-80; DEQ 12-1982, f. & ef. 7-21-82; DEQ 23-1984, f. 11-19-84, ef. 4-1-85; DEQ 4-1993, f. & cert. 
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ef. 3-10-93; DEQ 15-1994, f. 6-8-94, cert. ef. 7-1-94; DEQ 25-1996, f. & cert. ef. 11-26-96]; DEQ14-I999, f. & cert. ef. 10-14-99, Renumbered from 340-024-0005, 
340-024-0305 

340-256-0300 
Scope 

Emission Control System Inspection 

Pursuant to ORS 467.030, 468A.350 to 468A.400, 803.350, and 815.295 to 815.325, OAR 340-256-
0300 through 340-256-046~9 establish the criteria, methods, and standards for inspecting motor 
vehicles to determine eligibility for obtaining a Certificate of Compliance or inspection. 
(1) After SefltC!Hleer 1, 1997, is aaaitiss te lhe easie test as enhaseea test, may ee esta81ishea ia the 
Psrtlaoo Vehiele ffiSJ)eeties Area.1975 and newer model year vehicles in the Portland Vehicle 
Inspection Area must meet the requirements of one of the following emission tests: 
(a) A light duty vehicle that is fi-ve ($) er less meael years ala eris a 1975 through 1980 model year-is 
re<'jHirea te must meet the basic test requirements of OAR 340-256-0340, 340-256-0380, 340-256-0400 
and 340-256-0430. 
(b) A light duty vehicle that is a 1981 through 1995 model year siil (e) er mere msael years ala a00 is a 
1981 er sewer msael year is re<'jHirea tsmust meet the enhanced test requirements of OAR 340-256-
0350 and 340-256-0410. These vehicles found to be safe but unable to be dynamometer tested due to 
drive line configuration and these vehicles equipped with All Wheel Drive (A WD) will-shall meet the 
basic test requirements of OAR 340-256-0340, 340-256-0380, 340-256-0400 and 340-256-0430 ~ 
ill Once the vehicle inspection program establishes OBD testing. then a light duty vehicle that is a 1996 
and newer model year must meet the OBD test requirements of OAR 340-256-0355. For those vehicles 
that cannot be OBD tested due to manufacturer defects in the vehicle (where EPA has not issued an 
associated recall), vehicle incompatibility with the OBD test system. or other similar manufacturing 
problems. the vehicle must meet either the enhanced test requirements of OAR 340-256-0350 and 340-
256-0410. the basic test requirements of OAR 340-256-0340. 340-356-0380. 340-256-0400. or other 
test criteria as determined by the Department. 
(\le) A heavy duty vehicle is re<'jHirea ts must meet the basic test requirements of OAR 340-256-0340, 
340-256-0390 and 340-256-0420. Once the vehicle inspection program establishes an OBD test for 
heavy-duty vehicles. the heavy duty vehicles equipped with OBDII or higher systems must meet the 
OBD test requirements of OAR 340-256-0355. For those vehicles that cannot be OBD tested due to 
manufacturer defects in the vehicle (where EPA has not issued an associated recall). vehicle 
incompatibility with the OBD test system. or other similar manufacturing problems. the vehicle must 
meet either the enhanced test requirements of OAR 340-256-0350 and 340-256-0410, the basic test 
requirements of OAR 340-256-0340. 340-356-0380. 340-256-0400, or other test criteria as determined 
by the Department. 
(2) The Department may use the OBD testing in Medford as a pass screen before or instead of the basic 
test. Once EPA mandates OBD testing in the Medford-Ashland Air Quality Maintenance Area. a light 
duty vehicle that is a 1996 and newer model year must meet the OBD test requirements of OAR 340-
256-0355. For those vehicles that cannot be OBD tested due to manufacturer defects in the vehicle 
(where EPA has not issued an associated recall), vehicle incompatibility with the OBD test equipment. 
or other similar manufacturing problems. the vehicle must meet the basic test requirements of OAR 
340-256-0340. 340-256-0380. 340-256-0400 and 340-256-0430 or other test criteria as determined by 
the Department. 
(a) All other light duty vehicles tested that are up to 20 model years in age.easie test shall esstlnHe in 
the Medford-Ashland Air Quality-Maintenance Area, must meet the basic test fer vehieles ts meet the 
requirement§ of OAR-340-256-0340, 340-256-0380, 340-256-0390, 340-256-0400 and 340-256-0420. 
(b) A heavy duty vehicle in the Medford- Ashland Air Quality Maintenance Area must meet the basic 
test requirements of OAR 340-256-0340. 340-256-0390 and 340-256-0420. Once the vehicle inspection 
program establishes an OBD test for heavy-duty vehicles in the Medford area. the heavv duty vehicles 
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equipped with OBDII or higher systems must meet the OBD test requirements of OAR 340-256-0355. 
For those vehicles that ca1U1ot be OBD tested due to manufacturer defects in the vehicle (where EPA 
has not issued an associated recall), vehicle incompatibility with the OBD test equipment. or other 
similar manufacturing problems. the vehicle must meet the basic test requirements of OAR 340-256-
0340. 340-256-0380. 340-256-0400 and 340-256-0430 or other test criteria as determined by the 
Department. 
(3) Vehicle owners may apply for a waiver from the enhanced test requirements in OAR 340-
256-0300(1 )(b) and 340-256-0350. Vehicle owners are eligible in the year 2000 iftheir net 
household income is less than or equal to that established by multiplying the year 2000 Federal 
Poverty Guideline amounts by 1.3. For each year after the year 2000, the calculated year 2000 
numbers are adjusted using the Oregon Consumer Price Index for the Portland Metro Regional 
Area. Proof of eligibility and vehicle ownership may be required by the Department. Providing 
false information may result in revocation of the low income waiver. If the Department approves 
the waiver, the owner must pass the basic motor vehicle emissions test requirements in OAR 
340-256-0300(l)(a) and 340-256-0340 and pay the required fees in order to receive a certificate 
of compliance. 

[NOTE: This rule is included in the State of Oregon Clean Air Act Implementation Plan as adopted by !he Envi1onmental Quality Commission under 
OAR340-200-0040.] 
[ED. NOTE: The Chart referenced in this rule is not printed in the OAR Compilation. Copies are available from lhe agency.] 
Stat. Au th.: ORS 467 .030 & ORS 468A.350 - ORS 468A.400 
Stats. Implemented: ORS 468A.350 - ORS 468A.400, ORS 803.350 & ORS 815.295 
Hist.: DEQ 89, f. 4-22-75, ef. 5-25-75; DEQ 139, f. 6-30-77, ef. 7-1-77; DEQ 23-1984, f. 11-19-84, ef. 4-1-85; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 25-
1996, f. & cert. ef. 11-26-96; DEQ 2-1998, f. & cert. ef. 3-5-98; DEQ14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-024-0300 

340-256-0355 

Emissions Control Test Method for OBD Test Program 

The OBD test must be performed in accordance with the Vehicle lnsoection Program Inspection and 
Maintenance Policies and Procedure Number 225.00. which includes downloading computerized 
vehicle OBD information. observing trouble codes. and observing the malfunction indicator lights 
located on vehicle dashboards. 

[NOTE: This rule is included in the Stale of Oregon Clean Air Act hnplementalion Plan as adopted by lhe Environmental Qualily Commission under 
OAR 340-200-0040.] 
Stat. Aulh.: ORS 468A.380 
Stats. Implemented: ORS 468A.365 

340-256-0440 
Criteria for Qualifications of Persons Eligible to Inspect Motor Vehicles and Motor Vehicle 
Pollution Control Systems and Execute Certificates 
(1) Five separate classes of licenses are established as follows: 
(a) Private Business Fleet; 
(b) Public Agency Fleet; 
(c) Private Business Fleet Vehicle Emission Inspector; 
(d) Public Agency Fleet Vehicle Emission Inspector; 
( e) Vehicle Emission Inspector. 
(2) Application for a license must be completed on a form provided by the Department. 
(3)(a) Each fleet's license is valid for not more than a one year period and expires on December 31 of 
each year unless revoked, suspended, or returned to the Department; 
(b) Each Inspector's license is valid for not more than a two year period and expires on December 31 of 
every other year unless revoked, suspended, or returned to the Department. 
( 4) The Department willshall not issue any license until the applicant has fulfilled all requirements and 
paid the required fee. 
(5) No license is transferable. 
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(6) Each license may be renewed upon application and receipt of renewal fee if the application for 
renewal is made within the 30-day period prior to the expiration date and the applicant complies with all 
other licensing requirements. 
(7) A license may be suspended, revoked, or not renewed if the licensee has violated this Division or 
ORS 468A.350 to 468A.400, 815.295 to 815.325. 
(8) A Private Business Vehicle Emission Inspector or Public Agency Fleet Vehicle Emission Inspector 
license is valid only for inspection of and execution of Certificates of Compliance for motor vehicle 
pollution control systems and motor vehicles of the Private Business Fleet or Public Agency Fleet that 
employslly wfiieh the Private Business Fleet Vehicle Emission Inspector or Public Agency Fleet Vehicle 
Emission Inspector is empleyea on a full time basis. The Department may authorize a A Public 
Agency Fleet Vehicle Emission Inspector may Ile auilieri;o;ea lly the DepaFtmeHt to perform inspections 
and execute Certificates of Compliance for vehicles of other governmental agencies that llaveif the 
inspector has contracted with that agency for that service and tllat eel!Haet llaviHg tile apjlre'1al ef the 
DirectorJillproves the contract. 
(9) To initially receive or renew a license as a Private Business Fleet Vehicle Emission Inspector, a 
Public Agency Fleet Vehicle Emission Inspector or a Vehicle Emission Inspector, the applicant must be 
an employee of a Private Business Fleet, a Public Agency Fleet, the Vehicle Inspection Program of the 
Department, or an employee of an Independent Contractor and submit a completed application. All 
Inspectors sllallmust receive formal training and be licensed or certified to perform inspections pursuant 
to this Division. The duration of the training program for persons employed by a Private Business Fleet 
or a Public Agency Fleet sllall netmust be atless tllan least 16 hours. 
(a) Training. 
(A) Inspector training sfiall-.must include the following subjects: 
(i) The air pollution problems, its causes and effects; 
(ii) The purpose, function and goal of the inspection program; 
(iii) Inspection regulations and procedures; 
(iv) Technical details of the test procedure and the rationale for their design; 
(v) Test equipment operation, calibration and maintenance; 
(vi) Emission control device function, configuration and inspection; 
(vii) Quality control procedures and their purpose; 
(viii) Public relations; and 
(ix) Safety and health issues related to the inspection process and:~ 
(x) OBD test systems 
(B) In order to complete the training requirement, a trainee sllallmust pass (minimum of 80 % correct 
responses) a written test covering all aspects of the training. In addition, a hands-on test mustsllall be 
administered in which the trainee demonstrates without assistance the ability to conduct a proper 
inspection, to properly utilize equipment and to follow other procedures. Inability to properly conduct 
all test procedures shall constitute failure of the test. The Department willsllall take appropriate steps to 
insure the security and integrity of the testing process. 
(b) Licensing and certification. 
(A) All Inspectors sfiall-.must be either licensed or certified by the Department in order to perform 
official inspections. 
(B) Completion of Inspector training and passing required tests sllall lleis a condition of licensing or 
certification. 
(C) Inspector licenses and certificates sllall lleare valid for no more than 2 years, at which point 
refresher training and testing sllall lleare required prier tebefore renewal. Alternative approaches based 
on more comprehensive skill examination and determination of Inspector competency may be used. 
(D) Licenses er and certificates isare not a legal right, but rather. are a privilege bestowed by the 
Department and conditional upon adherence to Department requirements. 
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(c) Enforcement against Inspectors. Bnferee1HeHt agaiast lieeHsea klsf!eeters shall iHeluae swift, sere, 
effeeti-'re, aad eensisteHt f!eHalties fer vielatiea ef f!rngra!H reEIHiFe!HeHts. Any violations are subject to 
the Department's enforcement procedures. 

(A) Whenever an Inspector intentionally improperly passes a vehicle for any required portion of the 
test. the Department will either suspend the Inspector for at least 6 months or assess a penalty 
equivalent to the Inspector's salary for the same time period. 
SHllstaHtial f!enalties shall ee imf!esea ea the fiFst effeHse fer vielatieas that Eiireeti;> affeet e1HissieH 
retluetieH eeaefits. At a 1HiHi1HU1B, wheae>;er a vehiele is iHteHtienally imf!Fef!erl;> f!assea fer aay 
reEJuirea f!Srtiea ef the test, IHSf!eeteFs shall ee re1Hevea fre!H IHSf!eeter Eiuty fer at least !i 1He!HIIB er a 
retaiaage f!eHalty e(jeivaleat te the klSfleeter's salary fer that f!el'iea shall ee i!Hf!esed. 
(B) License or certificate suspension or revocation shall-mean§. the individual is barred from direct or 
indirect involvement in any inspection operation during the term of the suspension or revocation. 
(10) To be licensed as a Private Business Fleet or a Public Agency Fleet, the applicant must: 
(a) Employ on a full time basis a Private Business Fleet Vehicle Emission Inspector or; 
(b) Employ on a full time basis a Public Agency Fleet Vehicle Emission Inspector; and 
(c) Be equipped with an gas analytical system complying with criteria established in OAR 340-256-0450 
or 340-256-0460; 
(d) Be equipped with a sound level meter conforming to "Requirements for Sound Measuring 
Instruments and Personnel" (NPCS-2) manual, revised September 15, 1974, of this Department. 
(e) If 1996 and newer light duty vehicles are a part of the self-inspected fleet of vehicles, the fleet must 
be equipped by Januarv 1. 2001 with a scan tool for downloading vehicle OBD emissions data with 
criteria established in OAR 340-256-0465. 
_(11) No person licensed as a Private Business Fleet or Public Agency Fleet shall-may advertise or 
represent himself as being licensed to inspect motor vehicles to determine compliance with the criteria 
and standards of OAR 340-256-0380 and 340-256-0400. 
[NOTE: This rule is included in the Slate of Oregon Clean Air Act Implementalion Plan as adopted by the Environmental Quality Commission under OAR 
340-200-0040.] 
[Publication; The Publication(s) referred to or incorporated by reference in this rule are available from the office of the agency.] 
Stat. Auth.: ORS 468A.380 
Stats. Implemented: ORS 468A.380 
Hist.: DEQ 89, f. 4-22-75, ef. 5-25-75; DEQ 136, f. 6-10-77, ef. 7-1-77; DEQ 3-1978, f. 3-1-78, ef. 4-1-78; DEQ 9-1978, f. & ef. 7-7-78; DEQ 14-1978, f. & ef. 10-3-
78; DEQ 6-1980, f. & ef. 1-29-80; DEQ 12-1982, f. & ef. 7-21-82; DEQ 19-1983, f. 11-29-83, ef. 12-31-83; DEQ 4-1993, f. & cert. ef. 3-10-93; DEQ 16-1993, f. & 
cert. ef. 11-4-93; DEQ 15-1994, f. 6-8-94, cert. ef. 7-1-94; DEQ 25-1996, f. & cert. ef. 11-26-96; DEQ14-1999, f. & cert. ef. 10-14-99, Renumbered from 340-024-
0340 

340-256-0465 

Test Equipment Licensing Criteria for OBD Test Program 

This equipment must contain the standard terminal Diagnostic Link Connector for OBD systems and be 
capable of the following: 
(1) Making an automatic pass/fail decision based on malfunction indicator light observations and vehicle 

OBD system download. 
(2) Transferring electronic vehicle test result to the VIP central data server for emissions data. 
(3) Meeting additional fleet operations specifications as prescribed- by the Department. 

NOTE: This rule is included in the St:ite of Oregon Clean Air Act Implementation Plan as adopted by the Environmenlal Quality Commission under OAR 340-
200-0040.] 
Stat. Auth.: ORS 468A.380 
Stats. Implemented: ORS 468A.380 
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PROCEDURE: 

OBDTESTING 

SUBJECT: OBD Testing Procedure 

POLICY/PROCEDURE NUMBER: 225.00 EFFECTIVE DATE: 

SUPERSEDES: NONE DATE SIGNED: 

APPROVED BY: 

ORIGINATING SECTION: ENGINEERING 

PURPOSE: To establish the OBD testing procedure. 

REFERENCE: 

General Comments: 

The OBD test procedure will be conducted on all 1996 and newer gasoline powered vehicles 
with a gross vehicle weight less than or equal to 14,000 lbs, and all 1997 and newer diesel 
powered vehicles with GVWR less than or equal to 8,500 lbs. Model year 1996 light duty diesel 
vehicles will receive an enhanced test. All vehicles fitting this criteria will be directed at the 
entrance kiosk to the appropriate test lane. For all 1996 and newer light duty vehicles, without 
2WD dyne operational problems, the vehicle will be directed to an OBD/enhanced test lane. For 
those 1996 and newer vehicles known to have difficulty driving on a 2WD dyne, the vehicle will 
be directed to an OBD/basic test lane. (This procedure is apRropriate for Portland area testing. 
All Medford vehicles will be tested in the OBD/basic lanes ). 

The new OBD software will provide for an OBD test first. If a download of the vehicle's OBD 
data is unsuccessful because of observable vehicle tampering by the vehicle owner, the vehicle 
will be failed and the reason for failure given to the customer. If you are unable to download 

1 In Medford OBD will be used as a pass only test for 1996 and newer light duty vehicles, until the EPA requires OBD as a 
pass/fail test. As a pass screen, Vehicles that fail OBD wilJ receive a basic test. 
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because the vehicle's Diagnostic Link Connector (DLC) cannot be located, the DEQ software is 
unable to communicate with the vehicle, or the vehicle is exempted from the test by EPA, an 
enhanced test will be granted that vehicle. Non-conforming imported vehicles with proper 
paperwork will be given an enhanced test or basic test depending on the ability to use the 2WD 
dyne as discussed above. 

1) The lane inspector will input vehicle ID information on the vehicle following existing data 
entry procedures. 

2) In an OBD/enhanced lane, the DEQ computer will initially prompt with the OBD inspection 
screen, if the test vehicle is a 1996+ light duty vehicle. The computer screen will indicate if 
an OBD-related EPA recall has been issued on the vehicle. If so, you must check under the 
hood to insure the recall work has been completed. If not, you must turn away the vehicle 
until the recall repairs are completed. If you proceed with the test, you will need to ask the 
customer to leave the vehicle at this time. You will instruct the customer to wait close to the 
vehicle while your perform the OBD test. If you cannot successfully complete the OBD test, 
an enhanced test is required. Ask the customer to wait for his/her vehicle in the waiting 
room. If you are able to perform an OBD test on the vehicle, continue with the following 
procedure. 

3) Turn the vehicle off and connect the OBD DLC connector. If the vehicle connector is 
damaged, press the "damaged DLC connector" option on your screen and the vehicle will fail 
the OBD test. If you are unable to quickly locate the vehicle's connector, press the 
"connector locator" option on your screen, and a picture with a circle around the connector 
location will be displayed on your screen. If the vehicle is not listed in the "connector 
locator," check the EPA label under the hood. If the vehicle does not have an OBDII system 
and the vehicle is an import (no EPA underhood label), give the customer an enhanced test 
by pressing the OBD bypass option, following normal import testing procedures for 
documentation. If an EPA label is present and it states that OBDII is used, call the station 
manager and do an extensive search for the connector. If you cannot find the vehicle 
connector, give the vehicle the enhanced test by pressing the OBD bypass option. 

4) If you find the DLC connector and there are no problems with the vehicle's DLC connector, 
connect the DLC lead to the vehicle. 

5) Next, turn the vehicle ignition key to the key on/engine off position without starting the 
engine. Look for the MIL light on the dash. You must make this observation immediately 
after the key is switched, because for some vehicles, the MIL is only illuminated for a short 
period. It will say "Check Engine," "Service Engine Soon," or "Service Powertrain 
Soon". An engine symbol could also be used as a substitute for the word "engine." The 
MIL light should be lit at this time. Record its status on the computer screen. 

6) The computer will ask you to start the vehicle and observe the MIL with the engine running. 
The computer will ask if you want to download the vehicle computer. Say yes. The 
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download should take about 15 seconds. If the DEQ computer is unable to download the 
vehicle OBD records, the OBD test will be aborted. and a complete enhanced fall-back test 
will be run. 

7) After a successful download, and using the MIL information you input, the computer will 
determine ifthe vehicle passed or failed the OBD test. If any of the follow are true, the 
vehicle will fail the OBD test. 

a) More than two readiness parameters indicated by the vehicle computer as "not ready". 
b) MIL off when key is on with engine off. 
c) MIL on with engine running. 
d) Vehicle computer is commanding the MIL be illuminated. 

8) After completion of the OBD download, the screen will prompt for you to input ifthe vehicle 
is smoking or is excessively noisy. Use existing procedures to respond to these questions. 
After these questions are answered and a noise test is performed if required, the ETR will be 
printed. The status of the eleven readiness codes, the status of MIL (in both operational 
modes), and all DTC codes will be printed for any vehicle that fails the OBD test. If a 
vehicle passes the OBD test, the only OBD information printed on the ETR will be the 
indication of pass for OBD. During the printing operation, ask the customer to re-enter the 
vehicle. 

9) Money collection and DMV registration will be conducted following existing procedures. 

I 0) If the vehicle fails the OBD test for more than two readiness codes "not ready," the customer 
will receive a failing ETR, and will also be given a paper indicating the recommended 
driving cycle to activate the readiness for the "not ready" systems. 

11) The test sequence is the same for an OBD/basic test lane, except the backup test is a standard 
basic test. 
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ATTACHMENT A-2 

SIP REVISION 

5.4 Motor Vehicle Inspection and Maintenance 

5.4. 1 Applicability 

Inspection/Maintenance (I/M) programs are operated in the Portland and Medford 
urban areas within the State of Oregon. A program meeting basic I/M 
requirements, as outlined in Section 5.4.2 of this plan, will be operated in the 
Medford area. A program meeting enhanced I/M requirements, as outlined in 
Section 5.4.7 of this plan, will be operated in the Portland area. On-board 
diagnostic (OBD) testing will be conducted on 1996 and newer vehicles in both 
the Medford and Portland areas. In Portland, OBD will replace the basic and 
enhanced emission test methods for 1996 and new vehicles. In Medford, the 
OBD testing will replace the basic test for 1996 and newer vehicles. This I/M 
program will remain in effect until a redesignation is made that demonstrates that 
the subject areas can maintain the ambient carbon monoxide and ozone standards 
for the maintenance period without the emission reductions attributable to the I/M 
program. 

The Portland I/M boundary incorporates portions of Clackamas, Columbia, 
Multnomah, Washington, and Yamhill counties. The 1990 population of the 
Portland I/M area, estimated from the 1990 federal census, is 1,300,703. 
Appendix A contains a list of all the U.S. postal zip codes included in whole or in 
part within the Portland I/M area. It also contains a map of the Portland I/M area. 
The Portland I/M program consists of seven testing centers and a total of 2+~ test 
lanes. 

The Medford I/M boundary is that ef the Medford-Ashland Air Quality 
Maintenance Area (AQMA), which includes approximately 85 percent of the 
population of Jackson County. The 1990 AQMA population, estimated from the 
1990 federal census, is 124,430. Appendix A contains a list of all the U.S. postal 
zip codes included in whole or in part within the Medford I/M area. It also 
contains a map of the Medford I/M area. The Medford I/M program consists of 
one testing center with three test lanes. 
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The legal authority for the I/M program is found in Oregon Revised Statutes 
(ORS) 468A.360 to 468A.405, ORS 803.070 through 803.375 and ORS 815.095 
through 815.325. These statutes are included in Section 2.2.11 of the State 
Implementation Plan (SIP). Regulations for program operations, Division 256 of 
the Oregon Administrative Rules, 3110 24 005 throagh 340 24 350,are located in 
Section 2.2.7 of the SIP. The rules were revised to meet the requirements for 
basic program and enhanced programs as outlined in EPA 
Inspection/Maintenance Program Requirements; Final Rule (40 CFR Part 51, 
1993). This final rule revision was approved by the Oregon Environmental 
Quality Commission on November 14, 1996. DEO proposed further revisions to 
include OBD testing, which were adopted by the EQC during their September 29, 
2000 meeting. 

5.4.2 Basic /IM Performance Standard 

Appendix B contains the input and output files for Mobile SA runs performed to 
evaluate the emission reduction benefits of the I/M areas in the State of Oregon. 
Appendix C shows the local inputs to the model, including their source and 
derivation. The table below summarizes the projected emission factor levels at the 
attainment date for the program for each I/M area: 

Portland l/M Area 

voe 

co 

NOx 

Summer 1997 

Without I/M Program 
Performance Standard 
Program Target 

Winter 1996 

Without I/M Program 
Performance Standard 
Program Target 

Summer 1997 

Without I/M Program 
Performance Standard 

3.05 g/mi 
2.72 g/mi 
2.54 g/mi 

28.04 g/mi 
24.07g/mi 
22.09g/mi 

2.45 g/mi 
2.42 g/mi 
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Program Target 

Medford I/M Area 

co 
Winter 1996 

Without I/M Program 
Performance Standard 
Program Target 

2.38 g/mi 

33.73 g/mi 
28.98 g/mi 
27.30 g/mi 

The I/M programs meet the emission reduction targets in the attainment year. The 
State of Oregon commits to meeting the performance standard during actual 
implementationofthe revised basic programs. 

In addition, calculated emissions reductions for the fll"8J38Sed enhanced test, 
including the phase-in of OBD testing. are displayed in the Ozone Maintenance Plan 
and Redesignation Requirements for the Oregon portion of the Portland/Vancouver 
AQMA in Section4.50 of Volume 2. The Plan was approved by EPA and ass1m1es 
that OBD credit is equivalentto I/M 240. 

The Medford area calculations do not include OBD emission reduction credits. 
Final emission reduction credit numbers are not yet available for OBD testing, 
although it is anticipated that EPA will grant further reduction credits. 

5.4.3 Network Type and Program Evaluations 

In the Medford area, the I/M program ~v.-ill--13e basic centralized, test-only operated 
by the Department of Environmental Quality (DEQ). In the Portland area, the I/M 
program is'Nill be enhanced centralized, test:only operated by DEQ. OBD testing 
applies in the Portland and Medford areas on 1996 and newer vehicles. In Medford, 
until EPA requires mandatory OBD testing. the OBD test will be a pass-only screen. 
Vehicles that fail the OBD test must pass the basic test. In Pmtland. OBD replaces 

tailpipe testing for 1996 and newer vehicles that are equipped with test compatible 
OBD systems after the EOC approves the proposed revisions. 

The Oregon I/M programs, in both Portland and Medford, operate fleet self-testing 
programs with oversight by DEQ employees. In Portland, there are currently 53 
fleets which test approximately 13,350 vehicles. In Medford, there are currently IO 
fleets, testing approximately 1,069 vehicles. 

Attachment A3 

Page 3 



5.4.4 Adequate Tools and Resources 

The I/M program, as stipulated in ORS 468A.405, is funded solely by collection of 
fees from vehicle owners. In both the Portland and Medford areas, the test feel! isare 
collected at the time of passing the I/M test, as stipulated in ORS 468A.405 . ..ffi..the 
Portlalla area, eolleetioH of these fues will be altered to allow eolleetioll for eaeb. 
ernissioH test. Stat'dtory ffiltAority for thi:; eolleetioll is peHaiHg ill the Oregon 
LegislatHre. These foes are te be aajHsted by the Oregen Envirnnmental Quality 
Commis:;ion to eover the eosls ef aarniHisleiing the I/M pregrarn. The current fee 
in Medford is $10 per certificate issued for DEQ inspected vehicles and $5 each for 
certificates issued by fleets. The fee for all centralized Portland area tests (both 
basic and enhanced) is prnposed as $H21 per test, and $5 each for certificates 
issued by Portland fleets. Fees did not change with the introduction of OBD testing 
on 1996 and newer vehicles. 

The fees are collected and deposited on a monthly basis into the Department of 
Environmental Quality Motor Vehicle Pollution Account. The monies from this 
account are continuously appropriated to the Department to be used solely for 
operations related to the I/M program. 

Appendix D shows the proposed budget for the vehicle inspection program 
operations. DEQ expects to maintain staffing levels approximately as follows: 

Overt and covert auditing 
Data Collection and analysis 
Performance monitoring 
Technician assistance 
Consumer assistance 
Waiver oversight 
Employee management 
Building Maintenance 
Testing Equipment Maintenance 

1.0 FTE 
0.4 FTE 
2.8 FTE 
0.7 FTE 
10.3 FTE 
N,LAQJ_ FTE 
3.0 FTE 
2.0 FTE 

and Quality Control 5.0 FTE 
Special Technical Projects 0.8 FTE 
Rule Development 0.5 FTE 
Fleet Oversight 0.5 FTE 
Public Response & Records Keeping 2.0 FTE 
DEQ Testing Inspectors 95.0 FTE 
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The DEQ Vehicle Inspection Program operates the I/M program, including 
overseeing the construction of testing facilities, purchasing ef-testing equipment, 
develo[J!lt8!Hi_ng ef testing procedures, actual testing of vehicles, and 
oversigli-lseeing ef program operations. Currently, none of the vehicle testing 
operations (except self-inspecting fleet testing) is contracted to a source outside the 
Department. 

The DEQ expects to allocate 0.2 FTE to the oversight of the registration denial 
enforcement mechanism. This is included in the above FTE summary. 

5.4.5 Test Frequency and Convenience 

The test frequency is biennial for all subject vehicles. For new vehicles, the first test 
is required for re:registration two years after initial registration. Siflee Because the 
inspection program has been operating in this manner since 1975, no special vehicle 
testing sequence scheme is required to accomplish a steady month to month flow of 
vehicles. Vehicles are merely re:registered periodically two years after the previous 
registration. Used vehicles newly arriving into the I/M area are required to be 
inspected and registered within 30 days of establishing residence if the vehicle does 
not have an Oregon license plate. Such vehicles with Oregon plates are not tested 
until current registration expires. Statutory authority is contained in ORS 803 .400, 
803 .415 and 803 .350, which are shown in Appendix E. 

The inspection is required within 90 days prier to before the ~ien-ef-vehicle 
registration expires. Registration is good for two years and expires on the 
anniversary of initial titling. ¥efil&les--that-4aBg<H1WRorsbcif>-'feeeive a shol'ffiflod 
regi&tratien, valicl only until the n<l*Hfillffi·ersary-B-finitial titling. 

The test stations are located such that approximately 85 percent of all motorists are 
within five miles of a test facility and 95 percent are within 12 miles of a facility. 
Monthly average waiting times range between 5 minutes and 12 minutes varying 
with station location and time of month. Regular testing hours are posted at all 
stations. The public is notified of station closure in the case of holidays by posting 
signs at stations two weeks in advance. 

The Oregon basic two speed idle test procedure offers a second chance idle test for 
all vehicles. Certain Ford Motor Company and Honda vehicles are allowed a key 
off/restart if they fail the first idle test is failed. 
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5.4.6 Vehicle Coverage 

Vehicle tests must be performed on all the following types of vehicles: 

Passenger cars (gasoline, diesel, and alternative fuels except electric) 
Light duty trucks (gasoline, diesel, and alternative fuels except electric) 
Medium and heavy duty trucks (all gasoline, diesels up to 8,SOO GVWR, all 
alternative fuels except electric) 

The total estimated number of vehicles licensed for road use in the I/M areas in 
Oregon is 1,110,000 vehicles. Approximately 4S,OOO of these vehicles appear to 
avoid the I/M test by improperly registering outside the test area. 

The following types of vehicles, with estimated numbers in parenthesis, are exempt 
from the testing requirement: 

All vehicles model year 1974 and older (36,000 in Portland, 4,000 in 
Medford) 
All vehicles less than 2 years old (lSl,000 in Portland, 18,000 in Medford). 
Electric Vehicles (N/A) 
Farm Vehicles (3 ,S20 in Portland, 480 in Medford) 
Fixed load vehicles (1,0S6 in Portland, 114 in Medford) 
Apportioned plate vehicle (N/ A) 
Motorcycles (14,080 in Portland, 1,920 in Medford) 
Snowmobiles (2,816 in Portland, 3 84 in Medford) 
All terrain vehicles (6,S 12 in Portland, 888 in Medford) 

DEQ doeswill not test rental car agency and private and public fleets that operate 
vehicles in the 1/M areas, but whose fleets are not registered in the I/M areas. 
Instead, DEQ-will-_accepted a reduction in emissions benefits calculated by Mobile 
SA based on the associated reduced vehicle coverage compared to the EPA standard 
basic I/M program. DEQ estimates the quantity of fleet vehicles in this category to 
be approximately 10,000 vehicles (8,800 in Portland, 1,200 in Medford). Vehicle 
coverage was reduced by this quantity in the "program target" Mobile SA computer 
calculations. 

Federal fleet vehicles garaged in I/M areas are required to be tested. The federal 
General Services Administration reported approximately 800 vehicles fall into this 
category (704 in Portland, 96 in Medford). An It-ts-estimated iliat--100 federal 
vehicles are registered to agencies based outside of the 1/M program areaS; but are 
routinely operated within the program area (88 in Portland and 12 in Medford). 
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N oneAll of these vehicles is will 11.ot 00 required to be tested. Vehicles owned by 
federal employees living outside the program areas, but working at federal facilities 
inside the program areas with employee parking provided, will not be tested. It is 
estimated this will impact about 250 vehicles (220 in Portland and 30 in Medford). 
As discussed above under private fleet vehicles, DEQ will accept a reduction in 
emissions testing benefits in the Mobile SA model via a reduction in vehicle 
coverage by the amounts indicated. 

Private fleets and local government fleets mayare allev;ea ts test their own vehicles. 
Test records are tracked by the DEQ. DEQ employees visit fleet operations 

periodicallye11 a 13erieclie easis to insure proper test procedures are used and testing 
equipment is properly calibrated. Fleet licenses can be removed if fleet operations 
do not meet standards. Alternatively, fleets can be tested in the DEQ operated 
centralized testing facilities. 

DEQ has procedures for testing vehicles registered in an Oregon I/M area but 
temporarily driven in an I/M area of another state. Prior to registration of such 
vehicles, the out of state vehicle owner is will ee notified that an I/M test 
certification of compliance from the other state !§will ee required before Oregon 
registration can proceed. If a vehicle is temporarily located in another state, but not 
based in an I/M area of that state, the owner~ will ee required to complete an 
Oregon DEQ form DEQNIP9401. This form-will allow~ registration without an 
I/M test. The owner is required on the form to notify DEQ when the vehicle is 
scheduled back into Oregon. At that time the vehicle-will require§ an I/M test. 
DEQ will-insure§ that such delayed testing is completed by the vehicle owner. 

A table showing the number of vehicles in each weight class in each model year in 
1992 is contained in Appendix F. 

5.4. 7 Test Procedures and Standards 

The authority to establish test procedures and standards is contained in Oregon 
statutes ORS 468A.360 through 468A.460 in Section 2.2.11 of the Oregon SIP. 
The test procedures and test standards are specified in the regulation in Section 2.2. 7 
of the Oregon SIP. 

In the Portland area: 

The first two model years are exempt. 
Next three model year vehicles - basic test 
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1981 - to 6 year old vehicles - enhanced test 
1975 -1980 model year vehicles- basic test 

The restructuring of the vehicle test schedule above, by adding the OBD test 
for 1996 to three year old vehicles, will begin on or before January l, 200 l. 
OBD testing for light duty passenger vehicles and light duty trucks CGVWR 
less than or equal to 8500 lbs) will begin January l, 2001, as these vehicles 
are currently eguipoed with advanced OBD svstems COBDII or higher). 
OBD testing of gasoline powered heavy duty vehicles (greater than 8500 lbs 
GVWR) will begin when advanced OBD systems are available on these 
vehicles. 

In the Medford area: 

The first two model years are exempt 
Next 19 model year vehicles - basic test 

The restructuring of the vehicle test schedule above, by adding the OBD test 
for 1996 to three year old vehicles, will begin on the date that is mandated 
by EPA for the OBD testing in Medford. Before the mandatory 
implementation, OBD testing will be used as a pass only screen; vehicles 
that fail the OBD test will receive a basic emissions test. The following is 
the estimated implementation schedule for OBD based on vehicle types: 

• OBD testing for light duty passenger vehicles and light duty trucks 
(GVWR less than or equal to 8500 lbs) will begin when mandated by 
EPA, as these vehicles are currently equipped with advanced OBD 
systems (OBDII). 

• OBD testing of gasoline powered heavy duty vehicles (greater than 8500 
lbs GVWR) will begin when advanced OBD systems are available on 
these vehicles and EPA mandates OBD testing of these vehicles. 

In both the Portland and Medford test areas, v¥ehicles sflallwill be rejected for 
unsafe conditions, including overheating, fluid leaks, or other conditions determined 
to be unsafe to the inspection program operations. 
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For the basic test, vehicles 1981 and newer are required to must pass both an idle 
and 2500 rpm emissions standards for carbon monoxide and hydrocarbons. Subject 
vehicles with model years older than 1981 are not judged at the 2500 rpm test point. 
All basic tested vehicles are given a second chance idle test 

In the Portland area, a gas cap test will be performed for all basic tests. Also, a cap 
test and an evaporative system purge test will be done as part of all Portland area 
tailpipe enhanced tests. In the Medford area, neither the cap nor the purge test will 
be performed in conjunction with their basic test. Finally, the purge tests will not be 
done as an add-on to the OBD test in either the Medford or Portland area and the 
cap test may be done on OBD tested vehicles in Portland and Medford. 

The enhanced test is a 31 second loaded transient cycle as outlined in the test 
procedures. It inelades a erniister purge test and a gas eap leak test. 

Detailed testing procedures for the basic test are shown in Appendix H Section 
710.00 and Appendix K Detailed testing procedures for the enhanced test are 
shown in OAR340-256-0350 and OAR340-256-0410. The OBD test procedure is 
outlined in OAR340-256-0355.vvi.ll be developed after eqaipment is reeeived. 

Both the Portland and Medford inspection areas will continue using self-testing fleet 
operations, including requiring that these fleets perform OBD tests on 1996 and 
newer vehicles where OBD testing is required as a part of the centralized testing 
operations. 

5.4.8 Test Equipment 

All basic tests will be conducted with garage style idle emissions measuring 
equipment with computer:timed measurements, automatic calibration and 
computerized test data storage. Equipment must meet California BAR 90 accuracy 
standards. Vehicles failing an initial tailpipe emissions test for any pollutant or 
pollutants must pass a retest for all pollutants in order to receive a certificate of 
compliance. 

All 1975 and newer vehicles are examined to insure original factory pollution 
control equipment is in place. Vehicles 1975-1980 are required to maintain 
catalytic converters only. Vehicles newer than 1980 are required to maintain all 
factory installed pollution control equipment. 

Test equipment will have access lock-outs to insure inspectors do not alter test 
parameters. VIN codes are intended to be read with a bar code reader where 
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possible. Other procedures will be streamlined as much as possible within the 
guidelines of the program regulations. 

The test process is completely computer controlled. The process begins with 
vehicle identification data entry, including full VIN and license number. An I/M 
vehicle data-base with full vehicle identification and test history accessed by entry 
of vehicle license plate has been established. The inspector verifies vehicle identity 
with license plate and VIN. The inspector initiates the test procedure with the 
customer operating the vehicle. The test proceeds as programmed by the computer. 
After vehicle readings are taken, the computer establishes pass/fail and print out 
emission report. Detailed equipment specifications are shown as Appendix I and 
AppendixJ. 

The enhanced testing equipment-will meet~ the requirements specified in EP A's 
"High-Tech I/M Testing Procedures, Emission Standards, Quality Control 
Requirements, and Equipment Specifications" or EPA specified Inspection Grade 
(IO) 240 equipment. 

OBD equipment will meet the operational specifications of Society of Automotive 
Engineers(SAE) Jl978. 

5.4.9 Quality Control 

The Department's quality control, record keeping and security procedures for the 
computerized testing program are shown as Appendix H Section 700.04 and 
Appendix I Sections 4.5, 5, and 6. DEO fully implemented enhanced testing in the 
Portland area in May 1998. Authoriffii:ion-aoo-.furu:Jing fur enhaneecl testitig 
etf1.tij3ffient tIDcl J3tlrsoflflel is etlf'Rffitiy-J~emlffi~iflal-kgislative 
awrnval for tl1e-persomlel-is antieipated J3rior t-0 July 1')97. The-f)epartment-has 
-written SJ3eeifi€ffiions fur ptirehasing eqHipment ancl is preparing-to-issue the 
GoollHlent as soon as legisla:ive appreval is gmntecl. Final implementation of the 
manclt:tory enhaneed testing is anticipated l3e1'weei1 Jllly anEh'\epteinber, 1997. 

5.4.10 Waivers and Compliance Via Diagnostic Inspection 

A test report will be provided to all vehicle owners whose vehicles fail an inspection 
test. The report will alert that they should pursue warranty repairs if the vehicle 
meets the age and mileage criteria. 
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The Oregon basic I/M program does not allow vehicles to by-pass the test with use 
of a waiver. All vehicles must be repaired and meet basic testing standards before a 
certificate is issued and registration can be accomplished. A waiver is available for 
vehicles that fail an enhanced inspection test if the department's waiver rule (OAR 
340-256-0300) requirements are met. The testing waiver applies to vehicles that fail 
an enhanced test and are owned by households with incomes at or below 130% of 
the federal povertv guideline. The waiver applicants will be required to submit a 
completed application to the vehicle inspection Tech Center. The applicant will 
need to include proof of eligibility and ownership with the application. Tech Center 
personnel will review the application and provide the owner with a waiver if 
eligibility requirements are met. 

The test repert will a-lert msterists that failed the vehiele test that they should jlUrsue 
v;arrai'ltyrepairs if the '"ehiele meets the age ood mileage eriteria. 

Appendix L contains infonnation regarding the waiver program, including program 
procedures and calculations that estimate air quality impact of the waiver program. 

5.4. 11 Motorist Compliance Enforcement 

The legal authority in Appendix E includes the authority necessary to develop and 
implement the enforcement element of the I/M program. A penalty schedule for 
violation of the regulation is included. 

The motorist compliance enforcement program is to be implemented, in part, by the 
Oregon Drivers and Motor Vehicle Services Branch (DMV), which will take the 
lead in ensuring that owners of all subject vehicles are denied registration unless 
they provide valid proof of having received a certificate indicating they passed an 
emissions test in Oregon. State and local police agencies have the authority to cite 
motorists with expired registration tags. Periodic parking lot surveys will be used to 
evaluate motorist compliance with the I/M program. 

The following vehicle types are exempt from the I/M program: 

All vehicle model years 1974 and older (in Portland) 
All vehicle model years older than 20 years (in Medford) 
First two model years 
Electric vehicles 
Farm Vehicles 
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Fixed load vehicles 
Apportioned plate vehicles 
Motorcycles 
Snowmobiles 
All terrain vehicles (not licensed for street use) 
Golf carts 

Studies were conducted of vehicles parked in I/M areas in 1983 and 1987. This data 
was reviewed with DMV registration records and phone book address look-up and 
tracing of vehicles that initially failed the DEQ test and did not return for retest, but 
were found to be registered. Based on these studies it is estimated that the current 
compliance rate 95 percent in the Portland I/M area and 90 percent in the Medford 
I/M area Studies are shown in Appendix G. It is estimated that essentially all of 
the non-compliance is due to test avoidance either by people who knowingly 
register inappropriately outside the inspection area or those who unknowingly 
register at the correct address inside the test area but indicate to D MV the address is 
outside the I/M area. 

Oregon commits to a level of motorist enforcement necessary to ensure a 
compliance rate of no less than 90% among subject vehicles in the Portland I/M 
program and no less than 80% in the Medford I/M program. Mobile SA 
calculations for these compliance rates are shown in Appendices B and C. If 
compliance rate is not achieved, Oregon commits to work with DMV to establish a 
specific strategies to insure compliance is achieved. 

5.4. 12 Motorist Compliance Enforcement Program Oversight 

The Department will periodically review the compliance rates of both the Portland 
and Medford area I/M programs via parking lot surveys. 

5.4.13 Quality Assurance 

The Department's quality assurance program is shown in Appendix H Section 
709.00. It will be used by program auditors for conducting overt and covert audits. 
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5.4.14 Enforcement Against Inspectors 

Oregon Revised Statute 815.320 "Unlawful certification of compliance with 
pollution control requirements; penalty" describes that the unlawful certification of 
compliance with pollution control requirements is a Class A misdemeanor. This 
statute would apply when an Inspector is found to have intentionally improperly 
passed a vehicle that would not otherwise have been issued a Certificate of 
Compliance. The maximum penalty for a Class A misdemeanor is a $2,500.00 fme 
and/or a 1 year jail sentence. Additionally, Article 12 of the current collective 
bargaining agreement between the Department and American Federation of State, 
County and Municipal Employees (AFSCME) Local 3336 details the process for 
disciplining and discharging State Employed Vehicle Emission Inspectors. 

Oregon Administrative Rule 340-24 340256-0440 provides the Inspector's license 
may be suspended, revoked or removed if the Inspector fails to follow proper test 
procedures. This would include removal from testing duties for up to 6 months. 
However, Article 52 of the DEQ/AFSCME agreement requires that an State 
Employed Vehicle Emission Inspector shall be given at least fifteen (I 5) calendar 
days notice before any permanent change of an Inspector from one duty station to 
another. Where both parties agree, the required notice may be waived. 

5.4. 15 Data Collection 

Oregon commits to collect the data elements listed in EPA regulations 40 CFR 
51.365. The test equipment will be capable of tying specific test results to a specific 
vehicle, test site, test lane and inspector. The details of this record keeping are 
shown as Appendix I Sections 4.5, 5 and 6. 

Oregon will summarize and report to EPA the results of quality control checks 
performed on testing equipment, the concentration values of the calibration gases 
used and the time of the quality control check. 

During the first four years after initiation of the enhanced vehicle maintenance 
program, DEQ will conduct an IM240 test on a randomly selected sample of 0.1 % 
of vehicles that are tested with the BAR3 l test. DEQ will submit the test results to 
EPA Office of Mobile Sources and EPA Region 10 after each year of testing. At 
the end of the four year period. DEQ will confer with EPA Region 10 to determine 
if any changes are needed to the Ozone Maintenance Plan for the Portland AQMA 
because of the test results. 
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5.4. 16 Data Analysis and Reporting 

Beginning July 1, 1996 and annually thereafter the Department shall will report to 
EPA summary data based upon program activities taking place from January 
through December of the previous year. This report will provide statistics for the 
testing program, the quality control program, the quality assurance program, and the 
enforcement program. At a minimum, Oregon commits to address all of the data 
elements listed in 51.366 of the federal EPA's November 5, 1992 I/M rule. 

Beginning with July 1, 1996 and biennially thereafter the DEQ-shall will report to 
EPA on all changes made in the program design, funding, personnel levels, 
procedures, regulations and legal authority, and shall supply a detailed discussion of 
the impact of such changes upon the program. This report shall also detail and 
discuss any weaknesses or problems discovered in the program over the previous 
two-year period, as well as the steps that were taken to address those problems, the 
result of those corrective actions, and any future efforts planned. 

5.4.17 Inspector Training and Licensing or Certification 

Section 2.2.7 of the SIP contains rules requiring vehicle inspector§ to be formally 
trained and licensed to conduct inspection§. Refresher training and relicensing is 
required every two years thereafter. Training will include all the elements required 
by 51.367(a) of the EPA I/M rule. Inspector candidates must pass a written test 
with at least 80 percent correct responses and a hands-on test to be certified 

The Department will be responsible for training and testing all inspectors. 

5.4.18 Public Information and Consumer Protection 

DEQ commits to an ongoing public information and consumer protection program. 
DEQ dispenses warranty information with each failed test report. :.i:oo-DEQ 
currently operates a referee facility capable of conducting basic I/M tests. When the 
enhanced testing is implemented, DEQ will operate an enhanced/basic referee lane 
at each of the seven Portland area test stations. In Medford, a basic only referee lane 
will be operated at the single Medford test station. DEQ accepts smokey vehicle 
reports from the general public and sends a letter to the subject vehicle owner to 
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resolve the problem. This program has been effective in correcting the problems of 
some smoking vehicles. 

5.4.19 Improving Repair Effectiveness 

As in the past, the program's engineering and supervisory staff will continue to work 
with both motor vehicle owners and the automotive service industry regarding theiF 
vehicles failing to meet the exhaust emission levels. As such, a significant amount 
of staff time will be devoted to direct interactions with the customers. These direct 
contacts are normally either by telephone or person-to-person. The customers vary 
from the typical vehicle owner/operator to the automotive service industry 
technician that is trying to accomplish the necessary repairs within reasonable costs 
and still maintain a satisfied customer. 

Customers with vehicles that present unusual testing problems or situations are 
referred by the inspector staff to the program's field supervisors. Initially, fie staff 
f>rehlems am attempted to lie resolvoo problems over the telephone tllfBllgh--the 
staffs :ii:i!IBaOOH-Bf by using the program's reference and technical manuals. If the 
problems can not be resolved over the telephone, an appointment can be made to 
have a vehicle brought into the program's Tech Center, 1240 SE 12th Street, 1301 SE 
Moffison-Strooi, Portland or to the Rogue Valley station for further testing. At that 
time, a diagnostic evaluation to identify the cause(s) of failure may be done. 

For the new OBDeflfianeea testing program to succeed, trained technicians will be 
needed to repair cars with computerized air pollution control systems that fail the 
new test. DEQ expects as vehicles equipped with OBD test compatible systems 
age, there-\vill be more ve!ii.8es-the emissions test te-failingure rate will increase 
using the OBD test-methoo, more significantly where OBD replaces the basic test._ 
However, the diagnosis of emissions related problems will be easier with OBD 
testing when technicians are fully trained on OBD systems. 

Since November 1995, a volunteer advisory committee representing a cross section 
of the auto repair industry has been working to develop a DEQ Auto Technician 
Emission Training. The DEQ Auto Technician Emission Training Advisory 
Committee has evaluated training programs from other states and will make 
recommendations for Oregon's program. 

The program will be designed to help improve technicians' skills in diagnosing and 
repairing modem vehicle emissions systems. Another goal of the program is to 

Attachment A3 

Page 15 



ensure that trained technicians receive recognition that will distinguish them from 
mechanics who have not gone through the DEQ approved training program. 

The Committee is proposing the training program be voluntary and consist of two 
certification levels of proficiency; Emissions Technician (Level 1) and Advanced 
Emissions Specialist (Level 2). 

Direct personal contacts by the program's field supervisors with customers who 
have encountered difficulties in meeting the testing program standards and criteria is 
expected to average between 20 and 25 per week. Although these personal contacts 
in addition to the telephone contacts are extremely time consuming, it enhances the 
staffs ability to effectively relate to and understand the customer's concerns about 
the operation of the inspection and maintenance program. 

5.4.20 Compliance with Recall Notices 

For basic and enhanced testing, DEQ does not intead to require vehicle owners to 
comply with EPA recall notices in order to complete vehicle registration. For 
vehicles subject to the OBD test method, DEQ will require vehicle owners to 
comply with EPA recall notices to complete vehicle registration. 

5.4.21 On-road Testing 

5/1/96 

DEQ does not intend to pe1form on-road testing of motorist vehicles as an 
enhancement to DEQ's basic program. 

revised 4/11/005/25/00 
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Introduction 

State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Rulemaking Proposal 
for 

On-board Diagnostic (OBD) Vehicle Emission Test Method 

Fiscal and Economic Impact Statement 

This rulemaking proposes to adopt on board diagnostic (OBD1
) vehicle testing for 1996 and newer 

vehicles in the Portland and Medford areas. 

In the Portland area, initially there will be a modest percent increase in the overall program failure 
rate due to an increase in failure rate for the new vehicles (five to three years old) that will be 
changing from the current basic test to the proposed OBD test. In Medford, initially there will be. 
no increase in failure rate since OBD will be used as a pass screen. Once EPA. mandates OBD 
testing, this failure rate increase will also be seen in the Medford program as emission testing for 
1996 and newer vehicles changes from the basic test to OBD. It is estimated that the failure rate on 
these newer vehicles will increase from 0.6 percent (basic tested) to about 2 percent (OBD tested). 

Under current rules for Portland area vehicles, the first two vehicle model years are exempt from 
emissions testing, the next three model year vehicles are required to pass the basic test, and 1981 to 
6 year old vehicles are required to pass an enhanced test. In the future, for the Portland area, as the 
vehicles that are equipped with OBD systems become over 5 years old, instead of receiving an 
enhanced test, under the proposed rules they will receive an OBD test. The failure rate for these 
vehicles, switching from the enhanced test to the OBD test, is expected to remain about the same. 

In the Medford test area, a basic test is currently performed on all vehicles. As the vehicles 
receiving OBD tests become a larger part of the total test population, there is expected to be a 
significant increase in overall failure rate for the total Medford testing program once the OBD test 
becomes mandatory. The higher failure rate will lead to required repairs of more vehicles for the 
general public. 

1 OBD means OBDII or higher systems. 
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General Public 

At the startup of the OBD test program in the Portland area and at the point when OBD testing 
becomes mandatory in Medford, people with the newest tested model year vehicles (three to five 
years old), will experience an increase in repair costs due to an increase in failure rates (from 0.6% 
to 2.0%) with the new OBD test. The average cost for repairs for enhanced test failure has been 
estimated by EPA at about $280 per vehicle. EPA estimates show a similar price for OBD test 
vehicle repair costs. In the first biennium after startup of OBDtesting, the total increase in the cost 
ofrepairs for both programs is estimated at $750,000 { (800,000 vehicles)(0.014 change in fail rate 
of OBD verses basic test)(0.24 fraction of vehicles changing from basic to 0BD)($280/average 
OBD repair cost)}. 

This first biennium estimate of repair costs does not consider that vehicle repairs may be covered 
under manufacturer's warranty. The EPA required 2 year (or 24,000 mile) warranty mandates 
manufacturers to repair emissions related systems for vehicles that fail a state IM program 
(including the OBD test) at no cost to the vehicle owner. The EPA 8 year (or 80,000 mile) 
warranty covers the vehicle catalyst and OBD computer, but not any other repairs related to 
failure of an IM test (including the OBD test). Since, DEQ does not generally have a required 
test for the first two years of a vehicle's life, the impact of the DEQ test on 2 year warranty 
repairs is expected to be minimal. However, it is expected that owners of OBD (1996 and newer 
model year) vehicles will bring vehicles in for 2 year warranty repair when the OBD malfunction 
indicator light (MIL) indicates malfunction. Manufacturer warranties that extend beyond the 
EPA required two-year period will reduce the repair cost impact of the OBD test calculated 
above. 

In the Medford area, where all model years currently receive a basic test, the failure rate for the 
1996 and newer vehicles will increase slightly once OBD is mandatory (while used as a pass screen 
no increased repair cost is anticipated). As time passes, the failure rate of these OBD-tested 
vehicles is expected to increase significantly. Eventually, the overall failure rate for the Medford 
program is estimated to reach approximately 21 percent (the current failure rate for the Portland 
area enhanced test); the current Medford failure rate is 13 percent. The cost of vehicle repairs for a 
failed OBD test is expected to be about twice that of repairing for a failed basic test. Combined 
with the higher failure rate, the total cost of repairs in the Medford area is expected to increase from 
approximately $1,500,000 per biennium {(0.13 fraction failing)(800,000 total IM vehicles)(0.10 
fraction vehicles in Medford)($150repair cost per failure)} to a cost of $4,700,000 per biennium 
{ (0.21 fraction failing)(800,000 total IM vehicles)(O. l 0 fraction vehicles in Medford)($280 repair 
cost per failure)} over the next sixteen years. 

Small Business 
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The Portland and Medford area garages will likely want to purchase OBD scan tools at a cost of 
$300 to $2000, if they have not already purchased this equipment. This equipment is required to 
diagnose the operation of the vehicle computer. This tool will be essential to repair the 1996 and 
newer model year vehicle emission systems to pass the new OBD test. Most garages, (estimated 90 
percent) have already purchased this equipment to perform routine repairs on OBD equipped 
vehicles. Since the purchase was previous to the implementation of the OBD test, the equipment 
costs cannot be directly attributed to this rulemaking. Most auto repair shops are considered small 
businesses, except for the· relatively small number of repair facilities associated with dealerships. 
There are an estimated 2,000 independent repair shops in the Portland/Medford areas. 

The shops that participate in repairing vehicles that fail the OBD test stand to have a moderate 
increase in business immediately in the Portland areas and at the time of mandatory testing in 
Medford; totaling about $750,000 (about 90 percent in Portland and 10 percent in Medford). In 
Medford, however, as the 1996 vintage vehicles age, the repair work on emissions systems will 
increase over time. It is not expected for the Portland area to see a large increase in repair work 
over time, since Portland already has an enhanced test. 

Large Business 

Private self-testing fleets will be required to purchase specific equipment for OBD testing required 
by DEQ to match DEQ' s database at an approximate cost of $1,000 each. There are approximately 
20 of these fleets in Portland for a total expenditure of $20,000. (There are currently no private 
self-testing fleets in Medford.) 

Local Governments 

Local government self-testing fleets will be required to purchase specific equipment for OBD 
testing required by DEQ to match DEQ's database at an approximate cost of $1,000 each. There 
are approximately 20 of these fleets in Portland for a total expenditure of $20,000. (There are 
currently no local government self-testing fleets in Medford.) 

State Agencies 

DEQ 

DEQ will install the new OBD testing operations in both the Medford and Portland test stations. 
There will potentially be a need for 37 lanes of OBD testing equipment at a hardware/installation 
cost of approximately $4,000 per lane for a total cost of $148,000. Additionally, DEQ will be 
required to purchase software to streamline and integrate the 0 BD test into D EQ' s existing vehicle 
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testing software at a programming rate of approximately $80 per hour. DEQ has requested a quote 
for this software change. DEQ plans to give each inspector a total of five hours of training on the 
OBD system prior to fully implementing the program. The estimated total cost for inspector 
training is approximately$20,000. 

DEQ also plans to provide OBD download software for the 40 self-testing fleets. An initial cost 
estimate for this work is approximately $20,000. This software will allow all fleets to use the same 
OBD testing procedure, and create a homogeneous OBD database for DEQ review. 

The test time for OBD testing (approximately4 minutes per test) is expected to be less than either 
the current basic test (approximately 5 minutes) or current enhanced test (approximately 9 minutes). 
Initially, this has the potential of reducing the wait times currently experienced during our busy test 
days. Over time, as the OBD vehicles become a larger share of the tested population, ifthe OBD 
test proves to be significantly faster than our current test methods, there is potential for reduced 
labor requirements. However, the reduced testing cost will need to be balanced against the 
increased operating costs. These new operating costs include a potential increase in test facility 
requirements due to overall increases in vehicle population, the potential implementation of 
additional fuel evaporative system testing, and the increase in additional Portland area testing 
locations (providing better service for the remote areas of the Portland metropolitan area). 
Consequently, it appears that any OBD provided labor savings will likely be consumed by 
statutorily required testing enhancements (such as evaporative testing) or consumer service 
enhancements (such as new test facilities). 

The current test fee in the Portland area is $21 per certificate and $10 per certificate in Medford. 
No change in either test fee is proposed in this rule. There will be no increase in revenue by this 
proposed rule. 

Other Agencies 

State agency self-testing fleets will be required to purchase an OBD scanner to continue to test 
1996 and newer vehicles at a cost ranging from $300- $2,000. Most fleets have already purchased 
this equipment to perform routine repairs on the newer vehicles (1996 and newer). 

Assumptions 

Assumes the scanner equipment costs remain the same as current costs. Assumes OBD failure 
rates, which are essentially identical with final-standard enhanced failure rates for 1996 through 
1998 model year vehicles, will maintain the same relationship as vehicles age. The repair cost 
assumptions are based on an EPA study. The first biennium estimate of repair costs does not 
consider that some vehicle repairs will be covered under manufacturer's warranty. 
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Housing Cost Imoact Statement 

The Department has determined that this proposed rulemaking will have no effect on the cost of 
development of a 6,000 square foot parcel and the construction of a 1,200 square foot detached 
single family dwelling on that parcel. 
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State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Rulemaking Proposal 
for 

On-board diagnostic (OBDII) Vehicle Emission Test Method 

Land Use Evaluation Statement 

1. Explain the purpose of the proposed rules. 

To establ~h the OBD vehicle testing method for 1996 and newer vehicles in the Portland and Medford 
vehicle inspection areas. · 

2. Do the proposed rules affect existing rules, programs or activities that are considered land 
use programs in the DEQ State Agency Coordination (SAC) Program? O Yes C8J No 

a. If yes, identify existing program/rule/activity: NIA 

b. If yes, do the existing statewide goal compliance and local plan compatibility 
procedures adequately cover the proposed rules? 0 Yes 0 No (if no, explain): 
NIA 

c. If no, apply the following criteria to the proposed rules. 

Staff should refer to Section ill, subsection 2 of the SAC document in completing the evaluation fonn. 
Statewide Goal 6 -Air, Water and Land Resources is the primary goal !hat relates to DEQ 
authorities. However, other goals may apply such as Goal S - Open Spaces, Scenic and Historic 
Areas, and Narural Resources; Goal 11 - Public Facilities and Services; Goal 16 - Estuarine 
Resources; and Goal 19 - Ocean Resources. DEQ programs and rules that relate 10 statewide land 
use goals are considered land use programs if they are: 

1. Specifically referenced in the stateWide planning goals; or 

2. Reasonably expected to have significant effects on 
' a. resources. objectives or areas identified in the stateWide planning goals, or 

b. present or future land uses identified in acknowledged comprehensive plans. 

In applying criterion 2 above, two guidelines should be applied to assess land use significance: 
The land use ~nsibilities of a program/rule/action that involved more than one agency, are 
considered the r=ponsibilities of the agency with primary authority. 
A detennination of land use significance must consider the Departmen(s mandate to procect public 
health and safety and the environmenL · 

In the space below, state if the proposed rules are considered programs affecting land 
use. State the criteria and ressons for the determination. 
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It has previously been determined through the DEQ SAC program that the Vehicle Inspection Program is not a 
program that significantly affects land use. These proposed rules, which address only a change in the testing 
procedure for newer model vehicle, do not contain program changes that significantly affect land use. 

3. If the proposed rules have been determined a land use program under 2. above, but are 
not subject to existing land use compliance and compatibility pi:ocedures, explain the new 
procedures the Department will use to ensure compliance and ~ompatibility. 

NIA 

.5 
Attaehment B, Page 2 

G /F>lou 
Date 



Questions to be Answered to Reveal 
Potential Justification for Differing from Federal Requirements. 

1. Are there federal requirements that are applicable to this situation? If so, exactly what 
are they? 

Yes. OBD testing is part of the Portland ozone maintenance plan's strategy to maintain · 
compliance with the national ambient air quality standards (NAAQS) for ozone. The 
Environmental Protection Agency (EPA) approved the Portland ozone maintenance 
plan in 1997 as part of Oregon's State Implementation Plan under the Clean Air Act, 
which is federally enforceable. 

The current federal rules require that states with vehicle inspection and maintenance 
programs initiate on-board diagnostic (OBD) testing by January 1, 2001 for all 1996 
light duty trucks and light duty vehicles equipped with certified OBD systems. The 
OBD testing requirement applies both to enhanced and basic vehicle inspection test 
programs. Under federal regulations, a vehicle will fail an inspection if the OBD 
connector is tampered with, the malfunction indicator light (MIL) is illuminated, the 
vehicle computer has not completed self-testing, and if the malfunction ind\cator light is 
commanded to be on but is not visually illuminated. The federal rules allow states to 
initiateOBD testing prior to 2001. 

EPA is revising the current rules for the implementation of OBD testing. The rule is 
expected to allow emission reduction credits at least equivalent to the IM240 tailpipe 
test for OBD testing as a stand-alone test (no tailpipe testing required). EPA is expected 
to issue a Notice of Proposed Rulemaking in July 2000 to delay the mandatory 
implementationofOBDtestinguntil January 1, 2002. 

2. Are the applicable federal requirements performance based, technology based, or both 
with the most stringent controlling? 

OBD testing is a technology-based standard, which will replace the current tailpipe test 
on 1996 and newer model years. The federal rules require states with vehicle inspection 
and maintenance programs to incorporate the OBD test requirement into their State 
ImplementationPlans (SIP). 

3. Do the applicable federal requirements specifically address the issues that are of 
concern in Oregon? Was data or information that would reasonably reflect Oregon's 
concern and situation considered in the federal process that established the federal 
requirements? 
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Yes. OBD testing is included in the Portland ozone maintenance plan as an emission 
reduction strategy. The OBD test is expected to be at least as effective as the 
enhanced test in detecting vehicle equipment malfunctions that result in excessive 
emissions. This test method will result in increased emission reductions, which are 
needed in the Portland area to maintain compliance with the ozone NAAQS. 

The OBD test may eventually reduce vehicle emissions testing time. Initially, the OBD 
test will replace the basic test, which is currently required for newer vehicles in the 
Portland area and all vehicles inspected in the Medford area. Eventually, the test will 
apply to vehicles that would have received an enhanced emissions test in the Portland 
area. The OBD test is less time consuming than the enhanced test. 

DEQ has provided comments to EPA on its proposals regarding OBD and believes that 
the planned federal rule amendments will support OBD stand-alone testing with the 
necessary emission reduction credits. 

4. Will the proposed requirement improve the ability of the regulated community to 
comply in a more cost effective way by clarifying confusing or potentially conflicting 
requirements (within or cross-media), increasing certainty, or preventing or reducing the 
need for costly retrofit to meet more stringent requirements later? 

The OBD codes that are downloaded from the computer for failing vehicles will give an 
indication of the emissions problems. This will assist vehicle repair technicians in 
diagnosing and repairing vehicle emission problems. 

The OBD testing may eventually reduce emissions testing time. The time reduction 
will be most significant in the Portland area, where eventually OBD will replace 
enhanced testing on 1996 and newer vehicles. The enhanced test averages 9 minutes to 
complete; after full implementation and automation the OBD test is anticipated to be 
completed in approximately 4 minutes. 

5. Is there a timing issue which might justify changing the time frame for implementation 
of federal requirements? 

The 1996 Portland ozone maintenance plan emission projections assume OBD testing 
would begin in 1998, .EP A's original implementation date for OBD testing. There is a 
shortfall in emission reductions in the Portland airshed due to the delayed 
implementation of OBD testing. Monitored levels of ozone in the Portland region 
exceeded the public health standard in 1998. DEQ is recommending implementation of 
OBD as soon as possible in order to reduce the shortfall of the planned emission 
reductions. 
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In the Medford area, implementation of OBD testing as a pass screen will offer an early 
advantage to owners of 1996 and newer vehicles in the form of a quicker, simpler test. 
The current federal rules require that states initiate OBD by January 1, 2001; according 
to EPA staff this deadline may be extended by EPA to January 1, 2002. EPA is 
encouraging states to implement the OBD test prior to the mandated date. This 
proposedrulemaking allows DEQ to begin OBD testing as a stand-alone emissions test. 
The OBD testing will benefit the VIP program because it will provide a more efficient 
test method for 1996 and newer vehicles, with increased air quality benefits. 

6. Will the proposed requirement assist in establishing and maintaining a reasonable 
margin for accommodation of uncertainty and future growth? 

The Portland ozone maintenance plan relied on OBD testing on 1996 and newer 
vehicles as an emission reduction strategy. The plan projects future ozone levels and 
identifies strategies to insure compliance with the federal ambient air quality standard. 
The implementation of OBD will assist the Portland area in meeting the ambient air 
quality standards and therefore assist in complying with the standards as the population 
and number of vehicles increases. 

Additionally, the OBD test will accommodate growth by decreasing motor vehicle 
inspection test time and minimizing wait times. 

7. Does the proposed requirement establish or maintain reasonable equity in the 
requirements for various sources? (level the playing field) 

The OBD rules will be applied to all 1996 and newer light duty cars and trucks and 
heavy-duty gasoline powered trucks. 

8. Would others face increased costs if a more stringent rule is not enacted? 

This is not a more stringent rule, and for the Portland area, implementation of OBD 
testing is relied on in the Portland ozone maintenance plan. 

9. Does the proposed requirement include procedural requirements, reporting or 
monitoring requirements that are different from applicable federal requirements? If so, 
Why? What is the "compelling reason" for different procedural, reporting or monitoring 
requirements? 

No. This rulemaking provides DEQ with the legal authority to conduct OBD testing as 
part of the Vehicle Inspection Program. Specific OBD test procedures will parallel 
federal requirements as they are promulgated. 

10. Is demonstrated technology available to comply with the proposed requirement? 
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Yes, OBD equipment has been installed on tbe applicable vehicles and tbe necessary 
OBD communicators used in tbe test method are available. The information stored in 
tbe vehicle's computer can be downloaded into a DEQ operated computer to diagnose 
tbe effectiveness of tbe vehicle's emission control systems. The equipment has been 
used in Oregon on a trial basis successfully. 

11. Will the proposed requirement contribute to the prevention of pollution or address a 
potential problem and represent a more cost effective environmental gain? 

The OBD test is one of tbe Portland ozone maintenance plan strategies to reduce ozone 
in tbe Portland area. The OBD test is thought by EPA to be at least equivalent to tbe 
IM240 enhanced tailpipe test. For 1996 and new vehicles, tbe OBDtest will replace tbe 
basic test in Medford. In Portland, tbe OBD test will replace the basic or enhanced tests 
on 1996 and newer vehicles. As vehicles age and tbe number of vehicles equipped witb 
OBD increases, more significant emission reductions will result. 
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State of Oregon 
Department of Environmental Quality Memorandum 

Date: 

To: 

Subject: 

June 14, 2000 

Interested and Affected Public 

Rulemaking Proposal and Rulemaking Statements - On-board diagnostic (OBD) 
Vehicle Emission Test Method 

This memorandum contains information on a proposal by the Department of Environmental 
Quality (DEQ) to adopt new rules/rule amendments regarding a new vehicle emissions test 
method. Pursuant to ORS 183.335, this memorandum also provides information about the 
Environmental Quality Commission's intended action to adopt a rule. 

This proposal, if adopted by the Environmental Quality Commission, would establish the on
board diagnostic (OBD) vehicle testing method for 1996 and newer vehicles in the Portland and 
Medford areas. The OBD test would replace tailpipe tests on 1996 and newer vehicles by 
identifying emissions problems through information stored in the vehicle's on-board computer 
system. The rule amendments, if adopted, will be submitted to the Environmental Protection 
Agency (EPA) as a revision to the Oregon State Implementation Plan (SIP) under the Clean Air 
Act. 

The Portland ozone maintenance plan, which includes strategies for maintaining compliance with 
the national ambient air quality standard (NAAQS) for ozone, relies on the implementation of 
OBD testing for 1996 and newer vehicles. The OBD test will result in increased emission 
reductions, which are needed in the Portland area. In addition to the Maintenance Plan 
requirement, federal rules currently require states that conduct either enhanced or basic vehicle 
inspection programs to implement OBD testing by January 1, 2001. However, EPA has 
indicated that it intends to delay the implementation date by one year. 

Although the Medford air quality plans do not rely on OBD testing as a reduction strategy, the 
department proposes to use OBD testing in the Medford area as a pass screen for 1996 and newer 
vehicles until EPA requires OBD as a pass/fail test. A "pass screen" means that a vehicle will 
not be failed under an OBD test, but if it passes the OBD test, no further testing is required. 
Prior to the federal OBD requirement, vehicles that fail OBD testing in Medford will receive a 
basic test. The initiation of the OBD test method will benefit the Medford vehicle owners by 
providing them with additional information about the performance of their vehicle's emission 
control system, without increasing repair costs, while the test is used as a pass screen. Also, this 
test method may result in reduced inspection times, since it is expected to be slightly faster than 
the basic test. 
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The department has the statutory authority to address this issue under ORS 468A.380(1)(c) that 
allows the Environmental Quality Commission to adopt rules to "establish criteria and 
examinations for the testing of motor vehicles." The statute implemented is ORS 468A.365, 
"certification of motor vehicle pollution control systems and inspection of motor vehicles." 

Key Words & Acronyms 

OBD 

OBD Test 

VIP 

DEQ 
EQC 
I/MProgram 
Basic Test 

Enhanced Test 

MIL 

IM240 

The on-board diagnostic computerized quality control system in 
automobiles. This system tests the vehicle's emissions equipment 
operations. The EPA required 1996 and newer vehicles to be equipped 
with standardized OBD systems. 
A DEQ test of the vehicle's computerized OBD quality control system in 
which the inspector observes the "malfunction indicator light" and the 
vehicle's computer is downloaded into a vehicle inspection program (VIP) 
computer program for pass/fail determination .. The OBD test is expected 
to be at least as effective as the enhanced test in detecting vehicle 
equipment malfunctions that result in excessive emissions. 
Vehicle Inspection Program operates as part of DEQ and tests vehicles to 
insure that vehicles with excessive emissions in the Portland and Medford 
airsheds are repaired. 
Department of Environmental Quality 
Environmental Quality Commission 
Vehicle Inspection/Maintenance Testing Program 
A vehicle tailpipe emissions test performed while the vehicle is idling. 
This test is currently performed on all vehicles tested in Medford. It is 
performed in Portland for the following vehicle model years: 1) three 
through five model years old and 2) model years 1975 through 1980. A 
basic test is approximately half as effective as the enhanced test in 
detecting vehicle malfunctions that result in excessive emissions. 
A transient vehicle emissions test with emission measurements taken 
while vehicle is driven under load on rollers (a BAR31 trace is driven in 
the Oregon enhanced lanes, which consists of a 31 second transient driving 
cycle). This test is currently used in Portland on vehicle model years 1981 
through 1995. 
Malfunction Indicator Light located on a vehicle's dash area to alert owner 
of emissions-related problems. 
A transient vehicle emissions test with a 240 second driving cycle. This is 
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DTC 

NOX 

EPA's primary standard enhanced emissions test as described in 40 CFR 
51.351. 
Diagnostic·trouble code is the numerical code downloaded from the 
vehicle's computer that indicates a vehicle emission problem. 
Nitrogen Oxides, an EPA listed priodty pollutant. 

· What's in this Package? 

Attachments to this memorandum provide details on the proposal as follows: 
Attachment A The official statement describing the fiscal and economic impact of the 

proposed rule (required by ORS 183.335). 
Attachment B A statement providing assurance that the proposed rules are consistent 

with statewide land use goals and compatible with local land use plans. 
Attachment C Questions to be Answered to Reveal Potential Justification for Differing 

from Federal Requirements. 
Attachment D The actual language of the proposed rule (amendments). 
Attachment E Proposed OBD Testing Procedure (Draft) 
Attachment F Revised Motor Vehicle Inspection State Implementation Plan 

Public Comment Period 

DEQ is conducting two public hearings, one in Medford and one in Portland, at which comments 
will be accepted by the hearings officer either orally or in writing. The hearings will be held as 
follows: 

Date: Tuesday, July 25, 2000 
Time: 3:00 p.m. 
Place: Executive Building, Room 3A, 811 SW 6'h Avenue, Portland, OR 
Presiding Officer: Bruce Arnold 

Date: Friday, July 28, 2000 
Time: 2:00 p.m. 
Place: Jackson County Courthouse, 10 S. Oakdale, Medford, OR 
Presiding Officer: Ted Wacker 
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Deadline for Submittal of Written Comments: 5:00 p.m., Wednesday, August 2, 2000. (This 
is not a postmark date, written comments must be received at the address below by this date.) 

Written comments can be presented at the hearings or to DEQ any time prior to the deadline date 
above. Comments should be sent to: Department of Environmental Quality, Vehicle 
Inspection Program, Attn: Bruce Arnold, 1240 SE 12'h Street, Portland, Oregon 97214 or 
faxed to (503) 731-3269. 

In accordance with ORS 183.335(13), no comments can be accepted after the close of the 
comment period. Thus, if you wish for your comments to be considered by the department in the 
development of these rules, your comments must be received prior to the close of the comment 
period. Interested parties are encouraged to present their comments as early as possible prior to 
the close of the comment period to ensure adequate review and evaluation of the comments 
presented. 

What Happens After the Public Comment Period Closes 

Following close of the public comment period, the department will prepare a report which 
summarizes the comments received. The Environmental Quality Commission (EQC) will 
receive a copy of this report. 

The department will review and evaluate the rulemaking proposal in light of all information 
received during the comment period. Following the review, the rules may be presented to the 
EQC as originally proposed or with modifications made in response to the public comments 
received. 

The EQC will consider the department's recommendation for rule adoption during one of its 
regularly scheduled public meetings. The targeted meeting date for consideration of this 
rulemaking proposal is September 29, 2000. This date may be delayed ifneeded to provide 
additional time for evaluation and response to the public comments received. 

You will be notified of the time and place for final EQC action if you submit written comment 
during the comment period or ask to be notified of the proposed final action on this rulemaking 
proposal. 

Background on Development of the Rulemaking Proposal 
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Why is there a need for the rule? 

OBD is needed in Portland because the 1996 Portland ozone maintenance plan relies on OBD 
testing on 1996 and newer vehicles as an emission reduction strategy. The OBD test will result in 
increased emission reductions, which are needed in the Portland area to maintain compliance 
with federal health-based standards for ozone (smog). A recent EPA study dramatizes the 
potential effectiveness of OBD as a test method. The study suggests a potential 90 percent 
increase in hydrocarbon emissions reduction if OBD (instead of IM240) is used to test light-duty 
vehicles, and a 40 percent increase in hydrocarbon emissions reduction if OBD (instead of 
IM240) is used to test light-duty trucks. .Similar results were seen for NO, with 115 percent 
reductions for light duty vehicles and 42 percent reductions for light duty trucks. EPA is 
currently modifying the MOBILE emissions model to establish the precise emissions reduction 
credit they will grant the OBD test. 

In Medford, the department proposes using OBD testing as a pass-only-screen for 1996 and newer 
vehicles until EPA requires mandatory implementation. As a pass screen, vehicles that fail the 
OBD test will be required to pass a basic test. The Medford area will benefit from initiating OBD 
testing early because the OBD test will provide information regarding emissions problems to the 
vehicle owner and the information will assist repair shops in identifying. emissions related 
problems. 

EPA will likely require OBD in all vehicle inspection programs in the future, in which case OBD 
will become mandated in Medford. Current federal mies require states to implement OBD 
testing by January 2001; however, DEQ believes that EPA will likely delay mandatory OBD 
until 2002. 

How was the rule develooed? 

OBD testing is included as a strategy in the 1996 Portland ozone maintenance plan. The 
maintenance plan underwent extensive public involvement with advisory committees and local 
planning agencies. Additionally, in April 2000, DEQ met with several workgroups to determine 
the impact of OBD testing on their operations and to obtain further guidance for this mlemaking. 
On April 11, 2000, DEQ met with representatives of the auto repair industry and affected 
organizations in the Portland area. Members of the Pacific Automotive Trades Association, the 
Automotive Service Association, the American Automobile Association, the Oregon 
Environmental Council, and the federal EPA were invited. On April 18, 2000, DEQ met with the 
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Medford Automotive Service Association. Input received from these workgroups has been 
incorporated into the design of the OBD test procedure. 

In addition to the workgroup meetings, on March 8, 2000, DEQ met with the Medford-Ashland 
Clean Air Advisory Committee to discuss the implementation of OBD testing in the Medford area 
and found that the committee supports the implementation of OBD testing. DEQ also met with 
representatives of 26 of the 44 self-testing fleets in Portland to discuss fleet related issues on April 
17, 2000. There are currently no self-testing fleets in Medford. 

In developing the rules, DEQ designed the OBD test procedure in accordance with the draft 
guidelines issued by EPA in September of 1999, with additional updates that were presented at the 
May 17-19 On-Board Diagnostics Conference 2000. 

The following documents were relied upon in developing this rule: the EPA draft document 
entitled Performing On-Board Diagnostic System Checks as Part of a Vehicle Inspection and 
Maintenance Program dated September 1999; materials entitled OBD 2K On-Board Diagnostics 
Conference 2000, Center for Automotive Science and Technology at Weber State University 
dated May 17, 2000; the OBD Training Course Manual, Weber State University, dated May 
2000; OAR chapter 340 Division 256; 40 CFR Part 51(July1999); and an EPA Federal Test 
Procedure (FTP) study entitled Analysis of On-Board Diagnostics for use in 
Inspection/Maintenance dated November 30, 1999. 

Copies of the documents relied upon in the development of these rulemaking proposals can be 
reviewed at the Department of Environmental Quality's Vehicle Inspection Technical Center at 
1240 SE 12'h Street, Portland, Oregon 97214. Surnmariesofeachoftheworkgroupmeetingsare 
available upon request. Please contact Bruce Arnold at (503) 731-3050 ext. 237 for times when 
the documents are available for review. 

Whom does this rule affect including the public, regulated community or other agencies, 
and how does it affect these groups? 

In Portland under the proposed rule, 1996 and newer vehicles will be required to pass the OBD test. 
OBD testing will replace the basic test that is currently performed on vehicles that are three to five 
model years old. OBD will replace the enhanced test method on 1996 and newer vehicles that are 
more than five model years old. The EPA presented information at the On-Board Diagnostics 2000 
Conference, comparing OBD and IM240 testing, and found that although the failure rates for OBD 
testing and IM240 were similar, the emission reductions using the OBD test method appear to be 
greater because it better targets the high emitting vehicles. Therefore, the department anticipates 
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that the OBD failure rate will be similar to the enhanced test failure rate. As the Portland fleet ages, 
the overall failure rate is anticipated to be about the same as the current overall failure rate, since 
OBD testing of these _older vehicles will displace the enhanced test which has an equivalent failure 
rate. 

EPA has estimated that the average cost of repairing a vehicle to comply with OBD testing will be 
approximately $280 (which is the same as the cost of repairs to meet an enhanced test and about 
double the cost of repairs to meet a basic test). There is a potential for increased cost of vehicle 
repairs for new model year vehicles (five years old or newer). As the test method for these vehicles 
changes from the basic to the OBD testing method, both the failure rate and the cost of repairs may 
double. The cost of vehicle repairs for vehicles six years and older is not expected to significantly 
increase since the test method for these vehicles will change from the enhanced test to an OBD test 
and the repair costs and failure rates of the OBD and enhanced tests are approximately equivalent. 

In Medford, under the proposed rule, the OBD test will be used as a "pass screen" on 1996 and 
newer vehicles until the EPA requires implementation of OBD as a pass/fail test. In this interim 
time period, vehicles that fail the OBD test in Medford will be required to pass the basic test. 
When OBD is used as a pass screen, the vehicle owner may experience shorter test times and will 
receive more information regarding the vehicle's emissions system. 

In Medford, after the EPA implementation date when vehicles are failed under OBD, initially, a 
modest increase is expected in the failure rate for the 1996 and newer vehicles. In 16 years when 
all vehicles tested are equipped with OBD technology, the overall failure rate in Medford is 
expected to reach a level equivalent to the Portland enhanced test failure rate; approximately 21 
percent (the current overall failure rate in Medford is 13%). The cost of vehicle repairs for a 
failed OBD test is expected to be about twice that of repairing for a failed basic test. Additionally, 
customers receiving the new OBD test will be required to leave their vehicle during the test, as is 
currently practiced in the enhanced vehicle test in the Portland area. This will be a new 
experience for the Medford citizens. 

Some automotive repair shops may want to purchase an OBD scan tool valued at $300 to $2,000 so 
that they can perform OBD repairs. However, the majority of repair shops already use this 
equipment as a part of routine maintenance on 1996 and newer vehicles. Medford area shops may 
see additional business, as the 1996 vintage vehicles age. 

There are advantages of the OBD test that facilitate repair. First, the OBD scan tool is relatively 
inexpensive (compared to a $15,000 exhaust gas analyzer that diagnosis tailpipe emissions for 
example), and can look at exactly the same information seen by the DEQ during the OBD test. 
This information will be also displayed on the OBD emissions test report, so the vehicle owner will 

Attachment BS 



Memo To: Interested and Affected Public 
On-board diagnostic (OBD) Vehicle Emission Test Method 
Page 8 

know exactly why their vehicle failed the OBD test. Second, with the scan tool, repair shops will 
be able to more accurately replicate a DEQ test, ensuring that repairs made will result in a 
successful retest. 

How will the rule be implemented? 

In 1999, DEQ commissioned a contractor to develop software for a prototype OBD test lane, 
integrating OBD computer information downloading into DEQ's current enhanced emissions 
test. This programming was funded by a grant from Honda Corporation. DEQ has been 
performing OBD testing in one lane at each Portland area test station for the last several months 
using this software. The prototype testing consists of back-to-back OBD testing with enhanced 
tests on the same vehicles, using volunteer vehicle owners. During this development period the 
vehicles are not failed under the OBD test. To date DEQ has tested in excess of2,000 vehicles 
using this process and concluded that the test process of OBD memory downloading can be 
successfully performed on more than 99 percent of the 1996 and newer vehicles, and that the 
OBD test can be automated resulting in about a 4 minute total test time. This compares to the 9 
minutes for an enhanced test. 

All inspectors in the Portland area have been trained to perform the OBD test as a part of this 
trial process with a one-hour functional instruction program. Prior to conducting OBD testing on 
a pass/fail basis, all inspectors (Medford and Portland) will be given a four hour extensive 
training on OBD vehicle systems and how they relate to the DEQ test. 

A draft of the proposed OBD test procedures is contained in Attachment E. Under these OBD 
test procedures a vehicle inspector will observe the vehicle's malfunction indicator light (MIL), 
check to see ifthe vehicle's OBD system is ready and properly functioning, and use computer 
software to retrieve stored diagnostic trouble codes (DTC). If a vehicle fails an OBD test, any 
stored DTCs and the status of the MIL will be printed for the vehicle owner. These same trouble 
codes can be downloaded at a repair shop and be used to assist a technician in diagnosing 
required vehicle repairs. 

To fully implement OBD testing for 1996 and newer vehicles, DEQ is in the process of 
contracting a company to write software to make OBD the primary test option for both the basic 
and enhanced test lanes. DEQ is also requesting pricing from a contractor for hardware and 
installation of the OBD test equipment in all test lanes where OBD testing will be conducted. 
DEQ will ask for priority delivery of the software and hardware to meet the implementation date. 
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Are there time constraints? 

The 1996 Portland ozone maintenance plan emission projections assume OBD testing would begin 
in 1998, EPA's original implementation date for OBD testing. There is a shortfall in emission 
reductions in the Portland airshed due to the delayed implementation of OBD testing. Monitored 
levels of ozone in the Portland region exceeded the public health standard in 1998. DEQ is 
recommending implementation of OBD testing as soon as possible in order to reduce the shortfall 
of the planned emission reductions. 

In the Medford area, implementation of OBD testing as a pass screen will offer an early advantage 
to owners of 1996 and newer vehicles in the form of a quicker, simpler test. This test method will 
be required by EPA as part of the vehicle inspection program, likely in 2002. 

Contact for More Information 

If you would like more information on this rulemaking proposal, or would like to be added to the 
mailing list, please contact: 

Bruce Arnold 
Department of Environmental Quality 
Vehicle Inspection Program 
1240 SE 12'h Street 
Portland, Oregon 97214 

This publication is available in alternate format (e.g. large print, Braille) upon request. Please 
contact DEQ Public Affairs at 503-229-5317 to request an alternate format. 
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State of Oregon 

Department of Environmental Quality 

To: 

From: 

Environmental Quality Commission 

Bruce Arnold (Portland) and Ted Wackier (Medford) 
Vehicle Inspection Program/ Air Quality Division 

Memorandum 

Date: August 3, 2000 

Subject: Presiding Officers' Report for OBD Vehicle Emissions Test 
Rulemaking Hearings of July 25, 2000 in Portland and July 28, 2000 in Medford 

Portland. Oregon Hearing July 25. 2000 

The rulemaking hearing in Portland for the above proposal was convened at 3:09pm and ended at 
3 :29pm. People were asked to sign witness registration forms if they wished to present 
testimony. People were also advised that the hearing was being recorded and of the procedures 
to be followed. 

Prior to receiving testimony, Jerry Coffer briefly explained the specific rulemaking proposal, the 
reason for the proposal, and responded to questions from the audience. 

Five people were in attendance, Mr Takami Y ano from American Honda Motor Co., Inc was the 
only person who gave testimony. He submitted both written and oral testimony, making the 
following points. He said that American Honda basically supports the implementation of OBD 
and was particularly interested in Oregon's proposed rules, as they are the first OBD rules 
submitted by any state. Mr. Y ano noted that the proposed rules fail for key on/engine off with the 
MIL not lighted. He said that some vehicles only leave the MIL on in this situation for a short 
period and we should note this in our procedures. He wanted to make sure Oregon looks at only 
current status of MIL commanded on when we elctronically query the vehicles computer and not 
all past history of MIL commanded on .. Finally he was concerned that the generic driving cycle 
DEQ plans to give the customer that fails for readiness would successfully erase not-ready status 
to avoid customer return problems. 

Medford. Oregon Hearing July 28. 2000 
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The OBD rulemaking hearing in Medford was convened at 2:12pm. People were asked to sign 
witness registration forms if they wished to present testimony. People were also advised that the 
hearing was being recorded and of the procedures to be followed. 

Four people were in attendance, no one signed up to give testimony. 

Prior to receiving testimony, Jerry Coffer briefly explained the specific rulemaking proposal, the 
reason for the proposal, and responded to questions from the audience. 

The hearing was closed at 2:31 pm 

WrittenTestimony Not Offered at Public Hearings Received before the 5:00 PM August 2, 2000 
Deadline 

The Alliance of Automobile Manufacturers and the Association oflnternational Automobile 
Manufactures sent a letter supporting the adoption ofOBD for clean air and consumer 
convenience during emission testing. The letter made the following suggested changes to the 
proposed DEQ test porcedure: 

1) Light duty diesel vehicles OBD tested starting with model year 1997 ratherthan 1996 
2) California vehicles OBD tested to 14,000 lbs GVWR rather than limited to 8,500 lbs and 
under. 
3) Failing for two or more "not-ready" status for 2001 + model year vehicles rather than 

Oregon's proposal of failing for three or more "not-ready". 
4) For vehicles where the manufacturer resets readiness status whenever the engine is turned 

off, AAM recommends dropping the readiness requirement and proceeding with the OBD 
test. Oregon is currently proposing that these vehicles receive an enhanced test. 

5) When a vehicle returns to the DEQ test station for a retest after repairs, AAM suggests that 
the vehicle not be failed for "not ready" if a receipt for repairs is submitted by the customer. 
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Attachment D 

State of Oregon 
Department of Environmental Quality 

Rulemaking Proposal 
On-board Diagnostic (OBD) Vehicle Emission Test Method 

Department Response to Public Comment 

As outlined in the Presiding Officer's Report, a number of issues were raised about the proposed 
OBD testing process. 

1) MIL Illumination Computer Commands. 
Comment: Mr Y ano of American Honda Motor Co., Inc. said that the grammatical tense was 
incorrect in one of the DEQ's fail criteria. The current fail criteria statement is that the vehicle 
will fail if "vehicle computer has commanded the MIL be illuminated" with the engine running. 
He suggested this be changed to "vehicle computer is commanding the MIL be illuminted". 
Response: The comment from Honda was technically correct in that the department will not be 
looking at the past history of the computer's MIL status, but only the current status. We 
recommend making the suggested change. 

2} MIL Illumination with Key On Engine Off 

Comment: Mr.Yano noted that the proposed rules fail for key on/engine off with the MIL 
not lighted. He said that some vehicles only leave the MIL on in this situation for a short 
period and we should note this in our procedures. 

Response: Mr. Yano is correct about the short duration of the MIL in this situation. We 
recommend that the policy and procedures document be amended to pointed this out to the 
DEQ vehicle inspectors. 

3) Diesel Vehicles 
Comment: The Alliance of Automobile Manufacturers (AAM} stated that diesel vehicles were 
not equipped with OBDII until model year 1997 rather than 1996. Therefore, testing of 1996 
model year diesels should not be required. 
Response: EPA agrees with AAM, stating that EPA granted the diesel vehicle manufacturers a 
one year waiver from the OBDII requirement. The department proposes to not do an OBD test 
1996 model year diesel vehicles. An enhanced test would be given to light duty 1996 model 
year diesel vehicles. 

4) Heavy Duty Vehicles 
Comment: California vehicles OBD tested to 14,000 lbs GVWR rather than limited to 8,500 

"'-lbs and under. /") '>l._ 
'9¢' 
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Response: Although AAM recommended that only California heavy duty vehicles be tested, 
the department found that when meeting the California heavy duty requirement some 
manufacturers of heavy duty vehicles converted their whole fleet (less than or equal to 14,000 lb 
GVWR) to OBDII, allowing testing of all these vehicles. DEQ proposes to test all heavy duty 
vehicles to a GVWR of 14,000 lbs, except diesels. Any manufacturers that did not provide for 
heavy duty OBDII would be given a basic test if GVWR > 8,500 lbs and an enhanced test if 
GVWR < or equal to 8,500 lbs. This would allow DEQ to test these vehicles without having to 
raise the vehicle hood and review the EPA/California emissions label. The reasoning for not 
proceeding to do heavy duty diesel OBD tests at this time, is that heavy-duty diesel vehicles are 
not currently subject to testing in Oregon. At this time DEQ is not considering expanding the 
testing requirement to include new types of vehicles, but only to add the OBD test where 
applicable for vehicles already subject to the test. If it becomes necessary to test additional 
vehicles to protect air quality, DEQ will propose that in a separate relemaking. 

5) Readiness Status Failures - Number of "Not Ready" Parameters 
Comment: AAM recommended that Oreogn fail for only one "not ready" for model years 
2001 +vehicles rather than the more than two requiremnt that DEQ proposed. 
Response: AAM recommended that data be reviewed before moving ahead with this more 
stringent requirement. The department recommends starting with failing for more than two "not 
ready" and reviewing the mandatory program data, prior to switching to the criteria of more 
than one "not ready". 

6) Readiness Status Failures - Vehicles that Reset Readiness with Key Off 
Comment: For vehicles where the manufacturer resets readiness status whenever the engine is 
turned off, AAM recommends dropping the readiness requirement and proceeding with the 
OBD test. 
Response: DEQ is currently proposing that these vehicles receive an enhanced test or a basic 
test if these vehicles have all wheel drive transmissions. The department is concerned that 
bypassing the OBD readiness status check would provide a ready avenue to pass the OBD test 
with a defective vehicle. All that would be require on most vehicles to bypass the OBD test is 
for the customer to disconnect and reconnect the battery just prior to the test to eliminate most 
MIL light failures. The department proposes to continue to require a backup basic or enhanced 
test rather than by-pass the readiness requirement. 

7) Readiness Status Failures - Vehicles that Fail Rediness on Retest 
Comment: AAM recommends for vheicles that fail readiness on retest that the readiness 
portion of the test be bypassed if the customer displays a related repair receipt. 
Response: This is the same concept as item 6 above where AAM is requesting that a part of 
the test be waived. Here again, the department is concerned that there is no control for those 
that would use this loophole to avoid repairing a vehilce. It would be impossible for an 
inspector to evaluate a repair receipt to determine if the work was related to the problems of the 
vehicle and also determine that this type of repair fixed the vehicle's emissions problems. The 
department proposes to continue to require the readiness testing. 
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Attachment E 

State of Oregon 
Department of Environmental Quality 

Rulemaking Proposal 
On-board Diagnostic (OBD) Vehicle Emission Test Method 

Detailed Changes in Response to Public Comment 

The policies and procedures were changed as indicated by strikeout underline attached. 

OAR340-256-0010 (37) was changed to show a more complete listing of the types of 
vehicles tested with OBD under the definition of OBD. 

OAR340-256-0300(2)(a) was changed to accurately represent the model years of vehicles 
tested in the Medford area. 

OAR340-256-0355 was corrected by eliminating the term "Light Duty" to avoid 
confusion as to whether OBD procedures apply for heavy duty vehicles. Heavy duty 
vehicle test prescriptions were directed to this procedure in the proposed rules. 
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PROCE.DURE: 

Vehicle Inspection Program 

OBDTESTING 

SUBJECT: OBD Testing Procedure 

POLICY/PROCEDURE NUMBER: 225.00 EFFECTIVE DATE: 

SUPERSEDES: NONE DATE SIGNED: 

APPROVED BY: 

ORIGINATING SECTION: ENGINEERING 

PURPOSE: To establish the OBD testing procedure. 

REFERENCE: 

General Comments: 

The OBD test procedure will be conducted on all 1996 and newer gasoline powered vehicles 
with a gross vehicle weight less than or equal to 14,000~ lbs, and all 1997 and newer diesel 
powered vehicles with GVWR less than or equal to 8,500 lbs. Model year 1996 light duty diesel 
vehicles will receive an enhanced test. All vehicles fitting this criteria will be directed at the 
entrance kiosk to the appropriate test lane. For all 1996 and newer light duty vehicles, without 
2WD dyne operational problems, the vehicle will be directed to an OBD/enhanced test lane. For 
those 1996 and newer vehicles known to have difficulty driving on a 2WD dyne, the vehicle will 
be directed to an OBD/basic test lane. (This procedure is apRropriate for Portland area testing. 
All Medford vehicles will be tested in the OBD/basic lanes ). 

The new OBD software will provide for an OBD test first. If a download of the vehicle's OBD 
data is unsuccessful, because of observable vehicle tampering by the vehicle owner, the vehicle 

1 
In-the Medford OBD will be used as a pass only test for 1996 and newer light duty vehicles, until the EPA requires OBD as a 

pass/fail test. As a pass screen, Vehicles that fail OBD will receive a basic test. 

Operating Policies and Procedures: 225.00 OBD Testing6B3.B1 State Empleyec Fimeshect 
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will be failed and the reason for failure givensalimitted to the customer. If you are unable to 
download because the vehicle's Diagnostic Link Connector (DLC) can-not be located,-ffl' the 
DEQ software is unable to communicate with the vehicle, or the vehicle is exempted from the 
test by EPA, an enhanced test will be granted that vehicle. Non-conforming imported vehicles 
with proper paperwork will be given an enhanced test or basic test depending on the ability to 
use the 2WD dyne as discussed above. 

1) The lane inspector will input vehicle ID information on the vehicle following existing data 
entry procedures. 

2) In an OBD/enhanced lane, the DEQ computer will initially prompt with the OBD inspection 
screen, if the test vehicle is a 1996+ light duty vehicle. The computer screen will indicate if 
an OBD-related EPA recall has been issued on the vehicle. If so, you must check under the 
hood to insure the recall work has been completed. If not, you must turn away the vehicle 
wiJJ lie tamed a-way until the recall repairs are completed. If you proceed with the test, y¥ou 
will need to ask the customer to leave the vehicle at this time. You will instruct t+he 
customer will lie allswed to wait close to the vehicle while your performa-s the OBD test-is 
IJerfermed. If you cannottlie OIJD test ean net lie successfully completed the OBD test, an 
enhanced test is required. Ask,anEl-_the customer will lie asked to wait for his/her vehicle in 
the waiting room. If you are able to perform an OBD test on the vehicle, continue with the 
following procedure. 

3) Turn the vehicle off and connect the OBD DLC connector. If the vehicle connector is 
damaged, press the "damaged DLC connector" option on your screen and the vehicle will fail 
the OBD test. If you are unable to quickly locate the vehicle's connector, press the 
"connector locator" option on your screen, and a picture with a circle around the connector 
location will be displayed on your screen. If the vehicle is not listed in the "connector 
locator," check the EPA label under the hood. If the vehicle does not have an OBDII system, 
and the vehicle is an import (no EPA underhood label), give the customer an enhanced test 
by pressing the OBD bypass option, following normal import testing procedures for 
documentation. If an EPA label is present and it states that OBDII is used, call the station 
manager shsald lie ealled and do an extensive search for the connector shsald lie made. If 
you cannotanalile ts find the vehicle connector, give the vehicle the enhanced test by 
pressing the OBD bypass option. 

4) If you find the -DLC connector is felHld and there are no problems with the vehicle's DLC 
connector, connect the DLC lead to the vehicle. 

5) Next, turn the vehicle ignition key will lie tl!ffied to the key onl-engine off position without 
starting the engine. Look for the MIL light on the dash. You must make this observation 
immediately after the key is switched, because for some vehicles, the MIL is only illuminated 
for a short period. It will say "Check Engine," "Service Engine Soon," or "Service 
Powertrain Soon". An engine symbol could also be used as a substitute for the word 

Operating Policies and Procedures: 225.00 OBD Testing6613.Bl State Emplayee HFl'lesheet 
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"engine." The MIL light should be lit at this time. Record its status on the computer 
screen. 

6) The computer will Yau ·Hill ae _asked you to start the vehicle and observe the MIL with the 
engine running. The computer will ask if you want to download the vehicle computer. Say 
yes. The download should take about 15 seconds. If the DEQ computer is unable to 
download the vehicle OBD records, the OBD test will be aborted, and a complete enhanced 
fall-back test will be run, 

7) After a successful download, and using the MIL information you input, the computer will 
determine if the vehicle passed or failed the OBD test. If any of the follow are true, the 
vehicle will fail the OBD test. 

a) More than two readiness parameters indicated by the vehicle computer as "not ready", 
b) MIL off when key is on with engine off. 
c) MIL on with engine running. 
d) Vehicle computer ishas commandjnged the MIL be illuminated. 

8) After completion of the OBD download, the screen will prompt for you to input ifthe vehicle 
is smoking or is excessively noisy. Use existing procedure!:! to respond to these questions. 
After these questions are answered and a noise test is performed if required, the ETR will be 
printed. The status of the eleven readiness codes, the status of MIL (in both operational 
modes), will ae printea and all DTC codes will be printed for any vehicle that fails the OBD 
test. If a vehicle passes the OBD test, the only OBD information printed on the ETR will be 
the indication of pass for OBD. During the printing operation, ask the customer will ae 
aske0 to re-enter the vehicle. 

9) Money collection and DMV registration will be conducted following existing procedures. 

10) If the vehicleeustsmer fails the OBD test for more than two readiness codes "not ready," the 
customer will receive a failing ETR, and will also be given a paper indicating the 
recommended driving cycle to activate the readiness for the "not ready" systems. 

11) The test sequence is the same for an OBD/basic test lane, except the backup test is a standard 
basic test. 

Operating Policies and Procedures: 225.00 OBD Testing6B3.B1 State Empleyee Fifflesheet 
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State of Oregon 

Department of Environmental Quality Memorandum 

To: OBD Workgroup Members Date: April 13, 2000 

From: Jerry Coffer 
Vehicle Inspection Program 

Subject: OBD Workgroup Meeting of April 11, 2000 

Present at the meeting were: Christine Vail and Stan Sumich representing Pacific Automotive 
Trades Association (PATA), Jim Houser from Hawthorne Auto Clinic representing Automotive 
Service Association of Oregon (ASA), Dave Hodge with Alexander Motor Company, Paul 
Koprowski from the federal Environmental Protection Agency (EPA). And from DEQ attending 
were Mickey Hunt, Frank Reed, Bruce Arnold, Ted Kotasakis, and Jerry Coffer. Those who 
were invited but could not attend the meeting were: Deb Elkins of the Automotive Service 
Association of Oregon, Inc. (ASA), Anne O'Ryan of AAA, Wayne Elson of EPA. 

Ted Kotsakis presented an overview of the proposed DEQ OBD testing operations to bring 
everyone up to speed. Then specific OBD test procedures were discussed. Below is a summary 
of these discussions. A full listing of the issues and proposed actions with explanation is 
attached. 

1) Should DEQ discontinue OBD testing as OBDII vehicles age? Most thought it was much 
too early to seriously discuss this issue, because we know so little about vehicle deterioration 
of OBDII vehicles. However, it was generally believed that it was best to continue to fully 
maintain OBD vehicles as they age, and that therefore the DEQ should continue to OBD test 
these vehicles. One comment was that a defect of one component can injure other vehicle 
systems in an OBDII environment. Therefore, it is best that all emissions related systems are 
properly maintained. 

2) OBD testing of gasoline powered heavy duty vehicles. All agreed that OBD testing of 
these vehicles should be done when the heavy duty vehicles are manufactured with OBDII 
systems. 

3) Requiring OBD test upon title transfer. Jim Houser was a bit concerned that too many trip 
permits were being used and he thought that testing upon title transfer might have some 
merit. However, most agreed that such testing would be unnecessary since DEQ offers a free 
voluntary test and it is to the benefit of the vehicle buyer to have the test done. 

4) Readiness status. All agreed that DEQ should start with the more lenient procedure of 
failing with three "not ready" status. They recommended that the test data be reviewed after 
a year and perhaps dropping to only allowing one readiness status as "not ready" or even go 
to not allowing any "not ready" depending on the data records. 

5) ETR confirmation box. All agreed that having the mechanic check a confirmation box 
would help remind mechanics to eliminate all "not ready" status before releasing the repaired.. 

lf';.7 
vehicle to the customer. · n ""'" 
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6) Not resetting non-continuous DTC codes. All thought this would likely be a good idea. 
Christine Vail thought it might be a good cost cutting issue for PATA to report to shops. 

7) OBD tests that can not be done because of manufacturer's defect, but with no EPA 
recall. Most thought it a good idea to give these vehicles an enhanced test, but Dave Hodge 
was concerned that some vehicles can not be driven on the dynamometer because of ABS 
brakes, traction issues, etc. If the vehicle has both OBD and dynamometer problems, DEQ 
proposes to give the vehicle a basic test as is currently done with vehicles that can not be 
driven on a two-wheel drive dynamometer. 

8) Drivers guide for OBD failed vehicles. DEQ proposes to include general OBD information 
and a generic driving trace for vehicles failing for readiness. A generic driving trace 
recommended by EPA. Davis County Utah says that driving this trace will eliminate "not 
ready" for all but catalyst and EV AP for most vehicles. Frank Reed has searched what other 
states are doing for this type of handout. This information is attached. 

9) OBD training for shops prior to OBD testing begins. All thought this a good idea. DEQ 
plans two hour training session covering OBD testing issues. 

10) Preventative measures to avoid customer cheating on OBD test. Jim Houser and Dave 
Hodge were concerned that it may be very difficult to track computer module ID numbers as 
a deterrent to cheating, since module ID numbers are changed with EPA recalls. DEQ 
continues to consider some interactive communication where real time engine parameter 
measurements are assured. 

11) DEQ checks for recall label. Dave Hodge indicated that recall labels are not required on all 
recall repairs. They are required if a computer re-flash is required, but not for just hardware 
changes. After the meeting, DEQ checked with Utah and got a much clearer picture of the 
Davis County Utah OBD operations. Jim Duckworth who heads the OBD operations in 
Davis County, said there are currently no EPA recalls for OBD. There are only Technical 
Service Bulletins that were induced by the Davis County OBD testing, all related to readiness 
reset problems. Jim Duckworth said that reset to "not ready" when the engine is turned off 
occurs with all 1996 Subarus, l/3'd ofall 1996 and newer Chryslers and 1/3of1996 and 
1997 Nissans. Technical Service Bulletin repair for Chryslers and Nissans range between 
$300 and $400, and is sometimes not be covered under warranty. According to Mr. 
Duckworth, these bulletins may not be applicable outside the state of Utah. Mr. Duckworth 
believes that EPA must take a part in this process and require recall repairs on vehicles with 
defective OBD systems, but so far EPA has shown little interest in doing so. Attached is a 
summary ofOBD Technical Bulletins induced by Davis County. Technical Service Bulletins 
do not necessarily require underhood stickers showing the work was completed. So the 
procedure of requiring this work before OBD testing is a little messy. 

Davis County continues to recommend failure for any readiness with a status of "not ready" 
because they have seen several vehicles attempting to pass the OBD test by disconnecting 
batteries near the testing site. Also, several shops in Davis County report they have been 
asked by their customers to tum off the MIL without fixing the problem. 

12) Will manufacturers cover repair costs for pending trouble codes. Most at the meeting 
thought manufacturers covered emissions components when the vehicle fails a state 
emissions test, but do not have warranty coverage for pending or intermittent trouble codes. 
Rob Klausmeir, DEQ consultant, said he talked with GM and Toyota about warranty 
coverage for fixing "Pending Codes". "Both had the same answer - they would not provide 
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warranty coverage unless there was a driveability problem, the MIL was on or commanded 
on, or the vehicle failed an approved exhaust emission test." 

13) Should DEQ fail for DTC with engine running MIL off. The meeting discussion revolved 
around whether this failure would be covered under manufacturer warranty. DEQ does not 
propose to begin the OBD testing operation failing for this scenario, however, DEQ will 
review test data and warranty issues, and make a decision at a later data. Rob Klausmeier did 
not ask the manufacturers the question about "mature" DTC's that were still in memory, with 
the MIL turned off, but said he expected he would get the same answer as item 12 above for 
this case. 

14) DTC's printed on a passed vehicle emissions report. All suggested that DTCs should not 
be printed on an emissions test report unless DEQ was willing to enforce it by failing the 
vehicle. Also, there was discussion that shops would not want to see DTC's full description 
shown on a failed vehicle, but that just the DTC code number be displayed. DEQ is reluctant 
to withhold this information from the public and is considering instead putting a disclaimer 
on these OBD generated statements. This DEQ statement would say something to the effect 
that the description shows only a preliminary evaluation of the general area of the problem, 
and that additional diagnostic work will need to be done by the shop to more precisely 
pinpoint the problem. 

1 S) Readiness status printed when vehicle passes. Most thought this to be a bad idea; that it 
would confuse the customer by indicating there may be a vehicle defect even though the 
vehicle passed the OBD test. 

16) Remote OBD testing. All were concerned about the "big brother" issue. Options might 
develop in the future that are more palatable. 

One other issue was discussed. Workgroup members were concerned that Washington state may 
not be following the same stringency requirements as Oregon and that this might have negative 
impact on Oregon shop business. John Raymond of Washington Department of Ecology said 
Washington is now doing a voluntary OBD test alone with their existing test on vehicles where 
OBD access is easy. DOE does not plan on performing pass/fail stand alone OBD testing until 
mid2002. 
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State of Oregon 

Department of Environmental Quality Memorandum 

To: OBD Fleet Workgroup Member Date: May 10, 2000 

From: Jerry Coffer 
Vehicle Inspection Program 

Subject: OBD Fleet Issues 

This memo summarizes the comments of the OBD fleet workgroup held April 17, 2000. Present 
were representatives from both private and public fleets. A complete list of attendees is shown 
on the attached page. 

Attached also is the agenda for the fleet meeting. At the meeting Ted Kotsakis pre,sented an 
introduction of the DEQ OBD program and Mic Hunt outlined the special provisions DEQ 
intends to make to coordinate fleet OBD testing. 

Special issues regarding fleet OBD testing were discussed with the fleet representatives. This 
issues are outlined in the attached agenda and summarized below. 

1) Will the shops be willing the pay for OBD diagnostic software? Shop members were 
hesitant to comment on this issue until a diagnostic package was better understood and the 
price was know. However, in general, fleets already have OBD diagnostic hardware and 
were not certain why they would need to duplicate something they already own. 

2) Best means of test data transfer to DEQ? Since existing basic and enhanced fleettesting 
use floppies to do data transfer, many wanted to continue to use floppies. Other fleet 
members wanted some automatic file transfer option rather than hand-carry. A combination 
of both floppy and auto transfer seemed to satisfy both concerns. 

3) EPA recalls and Technical Service Bulletins. Fleets were concerned about flash 
calibration of computer by the manufacturer. They do not receive many of the TSBs or EPA 
recalls. Therefore, this work requirement would be difficult for them to keep updated on. 

4) Backup test if OBD test is inoperable on a vehicle. DEQ intends to require the enhanced 
test as a backup. Those fleets without enhanced test equipment will need to take their 
vehicle through a DEQ Clean Air Station. If there is a problem with the OBD test fleet 
software, DEQ will insure that software manufacturer makes correction. More than likely, 
networking of the OBD software will not be an option. 

5) Fail Criteria for readiness status. DEQ plans to allow up to two "not ready" codes. Fleet 
representatives were concerned about how Jong it might take to achieve "not ready" using 
manufacturer driving cycles, after repair and reset. Some thought it might take up to 2 hours 
of driving. 

6) Failing for DTC without MIL lighted. This is an option DEQ is considering. Fleets were 
concerned that some DTCs may not be emission related and failure for these DTC would nj;;, 
be appropriate. c'1iJ 
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7) Training for OBD test. DEQ plans to present a two hour training course on DEQ OBD 
testing prior to initiating mandatory OBD testing. Fleets were interested in attending such a 
course. 

8) Should diagnostic link connector location finder be iri fleet OBD software? Fleets 
wanted it on a CD to avoid computer space issues. They were also interested that this 
information be available on the WEB. 

Other issues discussed not on the agenda were: 

1) What happens when an enhanced test model year vehicle is 4WD or for other reasons 
can not be driven on a 2WD dyne? A basic test can be used on these vehicles. If a 1996 
OBD test vehicle can not be OBD tested due to OBD test program software problems, and 
this vehicle can not be tested on a 2WD dyne, then a basic test can be used as a backup test. 

2) Paper trail for fleet OBD tests. A test report of vehicle passing the OBD test will be 
submitted to DMV for registration. DEQ does not need a hard copy of test record. OBD 
software will facilitate printing of test report. 
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Name 

Ron Pairesson 
Steve Keppler 
Ron Westphal 
Larry Ostermiller 
Don Taylor 
Rodger Johnson 
Greg Haley 
Rockne Lechelt 
Greg Grochowsky 
Duane Davis 
Mack Pennington 

Jeff Hill 

Roger Zivney 

George Cartales 

Mike Cardinal 

Troy Carriera 
Kelly Somers 

Ernie Roger 

Reitienon Cline 
Fred Greathouse 
Steve Keener 
Matt King 
Wendall Powell 

Tony Shiere 

Gene Berry 

Department of Environmental Quality 
Vehicle Inspection Program 

OBD Fleet Work Group Meeting 
April 17, 2000 

Attendance List 

Organization Address 

Pass J enings 501 N. Dixon, Portland 97214 
NW Natural 7100 SW McEwan, Lake Oswego 
NW Natural 7100 SW McEwan, Lake Oswego 
City of OR City 
City of Portland 2835 N. Kerby, Portland 97227 
City of Portland 2835 N. Kerby, Portland 97227 
Tri-Met 
Tri-Met 
PGE 
PGE 
Lake Oswego SD 4301 SW Beasley Way 

Lake Oswego 97035 
Lake Oswego SD 4301 SW Beasley Way 

Lake Oswego 97035 
City of Lake Oswego 5705 SW Jeun Road 

Lake Oswego 97035 
City of Hillsboro 123 W Main Street 

Hillsboro 97123 
Washington County 1400 SW Walnut 

Hillsboro 97123 
Forest Grove PO Box 326, Forest Grove 97116 
City of Milwaukie 6101 SE Johnson Creek Blvd 

Milwaukie 97206 
City of Milwaukie 6101 SE Johnson Creek Blvd 

Milwaukie 97206 
State of OR PMP 6402 N. Cutler Circle, Portland 
State of OR PMP 6402 N. Cutler Circle, Portland 
Multnomah County 1620 SE !90'hPortland 97233 
Multnomah County 1620 SE 19o•h Portland 97233 
US West 310.SW Park Ave, Rm 1010 
Communications Portland 97205 
US West 2111 NE Argyle 
Communications 
Clackamas County 902 Abernethy Road 

Oregon City 
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Phone 

916-3777 
226-4211 
226-4211 
657-8241 
823-1804 
823-2277 
962-6432 
962-6473 
669-5275 
463-4391 
534-2332 

534-2332 

635-0280 

615-6569 

846-7712 

992-3116 
786-7619 

786-7619 

240-5661 
240-5681 
988-5265 
988-5050 
242-4490 

249-1248 

650-3369 



Ted Kotsakis DEQ 1301 SE Morrison Street 731-3050 
Portland 97214 E231 

Frank: Reed DEQ 811 SW Sixth Ave. 229-5680 
Portland 97204 

Mic Hunt DEQ 1301 SE Morrison Street 731-3050 
Portland 97214 E239 

Jerry Coffer DEQ 1301 SE Morrison Street 731-3050 
Portland 97214 E229 

Gary Beyer DEQ 1301 SE Morrison Street 731-3050 
Portland 97214 E225 
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State of Oregon 

Department of Environmental Quality Memorandum 

To: Medford Area ASA Members Date: May 10, 2000 

From: Jerry Coffer 
Vehicle Inspection Program 

Subject: April 18, 2000 ASA Meeting 

At the April 18th meeting the following people were present: 

Name Organization Address Phone 

Ken Cook "The Shop" 541-776-6149 
Robert Henderson Hendersons 2757 Highland Ave 541-474-2949 

Grants Pass, OR 97526 
Dale Turner RCC Automotive 3345 Redwood Hwy 541-956-7175 

Grants Pass, OR 97527 
Chris Simper RCC Automotive 3345 Redwood Hwy 541-956-7174 

Grants Pass, OR 97527 
Stan Sumich CAR PO Box 130 503-518-3083 

Mickey Hunt DEQ 
Oregon City, OR 97045 
1240 SE l21

h Avenue 503-731-3050 
Portland, OR 97214 E239 

Gary Miller Miller Motor Serv. 127 S. Bartlett Street 541-772-2901 
Joe Smith Keith Schulz Garage 400 E. McAndrews 541-772-4756 

Medford 
James W. Baird Bairds Auto Repair Medford 541-772-7311 
Vince Clark Auto Air and 907 N. Central Avenue 541-770-5605 
Matt Andrade Automotive Co Medford, OR 97501 
Ray Melby Ray's Speed&Electric943 Rogue River Hwy 541-476-0037 

Grants Pass, OR 97527 
Deb Elkins ASA 8855 SW Holly Lane 503-582-8875 

Wilsonville, OR 97070 

Ted Kotsakis presented a general overview of the proposed DEQ OBD testing operations in the 
Medford area. Mic Hunt discussed some of the results of our remote sensing study in the Bend, 
Salem, Woodburn and Portland areas. 

Jerry Coffer requested response from the attendees on some of the issues involved in the 
implementation of OBD in the Medford area. The readiness status issue was discussed with 
most agreeing that is was a problem area. 
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Most were interested in the OBD training that DEQ is offering before OBD testing startup. 

There was some concern about the future use of OBD as a remote sensing testing technique. 
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Attachment G 

State of Oregon 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Rulemaking Proposal 
For 

On-board Diagnostic (OBD) Vehicle Emission Test Method 

Rule Implementation Plan 

Summary of the Proposed Rule 

Vehicle emissions testing is performed in the Medford and Portland Metropolitan areas. 
Vehicle testing in the Portland area currently consists of a "basic" test for 1975-81 and 
1996-98 model year light duty vehicles and an "enhanced" test for 1981-95 model year 
light duty vehicles. Gasoline powered heavy duty vehicles (with a gross vehicle weight 
rating (GVWR) greater than 8,500 lbs) all receive a "basic" test. A "basic" test is a 
simple test of exhaust emissions at idle and 2500 rpm engine speed, while the "enhanced" 
(or BAR31) test measures exhaust emissions while the vehicle is driven on a set of rollers 
under road load conditions. In the Medford test area the "basic" test is currently 
performed on all vehicles both light and heavy duty. 

The department is proposing to implement OBD testing for all 1996 and newer model 
year vehicles, which were manufactured with the OBD test technology, except heavy 
duty diesel powered vehicles.· This includes all light duty vehicles, except 1996 model 
year diesel powered vehicles. It also includes all statutorily allowed heavy duty vehicles 
(with GVWR rating between 8,500 and 14,000 lbs), except heavy duty diesel powered 
vehicles. 

In the Portland area, when implemented, OBD testing will be mandatory for the vehicles 
listed above; meaning passing the OBD test will be required before vehicle registration 
can be completed. In the Medford area, the OBD test will initially be used as a screening 
tool. If the OBD test is failed in the Medford area, a backup "basic" test will be 
conducted on that vehicle. However, once EPA requires OBD testing for all current IM 
programs, now anticipated in January 1, 2002, OBD testing will become mandatory in the 
Medford area. 

These newer vehicles contain OBD systems that consist of the vehicle's on-board 
computer coupled with sensors (such as the oxygen sensor) and actuators (such as the 
fuel injectors). The OBD system can detect problems that impact the vehicle's emissions 
before there is a noticeable problem with the vehicle's performance. When the OBD 
system determines that a problem exists, a corresponding diagnostic trouble code is 
stored in the computer's memory. The computer also illuminates a malfunction indicator 
light (MIL) that is located on the vehicle's dashboard. At the DEQ vehicle inspection 
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station, the inspector will observe the MIL, check to see ifthe vehicle's OBD system is 
ready and properly functioning, and use computer software to retrieve stored trouble 
codes. When a vehicle fails an OBD test, any stored diagnostic trouble codes and the 
status of the MIL will be printed for the vehicle owner. These same trouble codes can be 
downloaded at a repair shop and be used to assist a technician in diagnosing required 
vehicle repairs. 

Proposed Effective Date of the Rule 

OBD testing is proposed to begin December 1, 2000. 

Proposal for Notification of Affected Persons 

Prior to requiring mandatory testing, the public will be notified in their DMV registration 
packet that their vehicles will be tested using the new OBD testing procedures. Also, 
public announcements will be made via radio, newspaper, and television talking about the 
new testing program. In addition, after rule adoption by the Environmental Quality 
Commission, the Vehicle Inspection Program will begin distributing a leaflet at the Clean 
Air Stations which describes the OBD test. 

Proposed Implementing Actions 

The department has been performing voluntary OBD testing for six months, and has 
conducted over 5,000 OBD tests. These tests have shown an OBD failure rate 2.6 
percent of the 1996 and newer model year vehicles. We have also determined that we are 
able to use the OBD test on about 99 percent of the vehicles, which are in the categories 
to be OBD tested. The small number of vehicles in which the test can not be used due to 
manufacturer defects or aberrations with the DEQ software, will be given an enhanced 
emissions test as a backup. Those all-wheel-drive vehicles that can not be enhanced 
tested on the dynamometer, will be granted a basic test. 

The preface of the current OBD software is now being rewritten to allow the test to be 
performed at the first test position in the department's three-position enhanced test. 
Currently the voluntary test is being conducted in the third position since it was required 
for accurate comparison testing with the BAR31 enhanced test. 

The OBD software is also being integrated into the basic test, so that OBD testing can be 
conducted in both enhanced and basic test lanes, providing an immediate backup test 
capability in case the OBD test can not be performed. 

The software changes are currently being made with a scheduled completion date of 
October 1, 2000. 

In addition to the software, the department is purchasing additional OBD testing units 
(approximate cost $1,400 each) to allow testing in the remainder of the existing 39 test 
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lanes. We are currently performing voluntary tests in only the 18 enhanced test lanes. 
Also, we are currently purchasing new printers to allow flexibility in test report format 
for OBD for the 21 basic test lanes (approximately $1,100 each). 

Once the software is received and tested and all the hardware is installed, the department 
plans to conduct voluntary testing for a several weeks before making the program 
mandatory. After this trial period and after making any required software changes, full 
mandatory OBD testing will be implemented in Portland with pre-screen-only testing in 
Medford. The estimated date for implementation of the mandatory program is December 
1, 2000. 

Development of OBD testing software for self-testing fleets is underway, and it is 
anticipate that it will be available by the December 1, 2000 startup date of the OBD 
centralized testing operations. 

Proposed Training/Assistance Actions 

A two hour OBD introductory training course for auto repair shop and fleet technicians is 
being developed which will be offered by the department to any interested shop or fleet 
technician. The objective of the training will be to introduce DEQ's OBD test to these 
professionals. We will talk about special issues and procedures to limit the possibility of 
confusion after the testing starts. It is not designed to be a comprehensive treatise on 
OBD theory. It will be offered prior to startup of mandatory OBD testing. 

In addition, all vehicle inspectors will receive four hours of OBD training prior to the 
time OBD becomes mandatory. 
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State of Oregon 
Department of Environmental Quality Memorandum 

Date: September 29, 2000 

To: 

From: 

Subject: 

Environmental Quality Commission 
i' .~·· 

Lydia Taylor, Deputy Director .?uj<:::·C·'cc,._, (:_'!:::,~~ 

Agenda Item J, September 29, 2000, EQC Meeting 
Standards, Criteria, Policy Directives and Hiring procedures in Hiring 
Director of Department of Environmental Quality 

Statement of Purpose 

The Commission has indicated it wishes to meet in executive session to interview candidates 
and deliberate on the selection of a director. Prior to meeting in executive session, state law 
requires an opportunity for public comment on the standards, criteria, policy directives and 
hiring procedures to be used in this process. After consideration of public comments, the 
Commission may adopt and utilize these standards and procedures in recruiting and selecting a 
director, and may meet in executive session for this purpose. 

Background 

Oregon's Public Meeting Law (ORS 192.660) allows the Commission to meet in executive 
session for the purpose of interviewing candidates and deliberating on the selection of a 
director, provided it has first received public comment on the standards and procedures to be 
used in the process. Obtaining public comment on the standards and procedures also allows the 
Commission to maintain the anonymity of candidates (if requested at the time of application), 
which will encourage the broadest range of qualified candidates to apply. 

The Commission, at its special phone meeting September 6, 2000, instructed DEQ to request 
public comment on the hiring standards and criteria, and set the September 29, 2000 
Commission meeting for adoption of the criteria. Information on the comment process, with 
the proposed standards and procedures, were mailed to all individuals on the "EQC Rules" 
mailing list, comprised of approximately 500 individuals and organizations. The mailing 
announcement (Attachment B) was made on September 6, 2000, with the written comment 
period closing September 25, and the public comment period closing September 29, 2000. 
Four written responses were received. 

Authority of the Commission with Respect to the Issue 

ORS 192.660 specifically addresses the criteria necessary for the Commission to meet in 
executive session. Adopting standards and procedures after consideration of public comments 
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will allow the Commission to meet in executive session to interview and deliberate on the 
selection of a director. 

Alternatives and Evaluation 

1. The Commission could elect to do all interviewing and discussion of candidates in public, 
negating the need to formally adopt standards, criteria, policy directives and hiring 
procedures. Such an alternative could severely limit the number of serious applicants for 
the position. 

2. The Commission could adopt standards, criteria, policy directives and hiring procedures, 
after public input, allowing the Commission to meet in executive session to interview and 
discuss candidates. 

3. The proposed standards, criteria, policy directives and hiring procedures include minimum 
qualifications for candidates. The minimum qualifications, as proposed by the 
Commission, are very general and would allow a broad range of candidates to qualify. The 
Commission has deliberately left these broad, so that excellent people are not inadvertently 
excluded. The Commission could add to the minimum qualifications to narrow the 
applicant pool. 

Summary of Public Input Opportunity 

The issue of standards, criteria, policy directives and hiring procedures for hiring a director 
was discussed by the Commission in its September 6, 2000 meeting. Following the 
Commission's instructions to request public comment, DEQ mailed notice of the chance to 
comment and the draft standards and procedures to approximately 500 individuals and 
organizations on the mailing lists for those interested in notice of EQC agenda items. The 
notice for chance to comment was mailed on September 6, 2000 and written comments were 
requested by September 25, 2000. The comment period was held open through September 29, 
2000 Commission consideration, allowing three weeks for response by the public. Responses 
in order received: 

Oregon Environmental Council (Jeff Allen) suggested the director must have the ability to 
work with elected officials and that it is more important for the director to possess strong 
leadership skills than extensive management skills. 

Associated Oregon Industries (John Ledger) suggested the director should possess experience 
managing a state environmental program, be willing to increase the use of technical assistance 
and incentive based programs to augment enforcement and be a leader in evaluating DEQ 
programs against environmental performance benchmarks. 
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Glen Carter suggested the Director have a university degree in one of the sciences that rule the 
environment. 

Northwest District Association (Sharon Genasci) recommended that the DEQ director be 
responsive to neighborhood concerns and have the health of the environment and people as a 
priority. 

Conclusions 

• Adoption of standards, criteria, policy directives and hiring procedures for selection of a 
new director, after an opportunity for public input, is necessary for the Commission to 
meet in executive session and to maintain the anonymity (if requested) of applicants. 

• Four written comments were received from the public addressing qualities desired in a 
director. 

• The Commission may direct DEQ to request the Department of Administrative Services to 
close the requirement for director October 6th, or extend that date. 

• The Commission may direct DEQ to immediately follow the hiring standards and 
procedures as adopted by the Commission. 

Intended Future Actions 

The Commission will proceed with the hiring process. 

Department Recommendation 

It is recommended that the Commission adopt the standards, criteria, policy directives and 
hiring procedures for selection of a new director as proposed (Attachment A). 

Attachments 

A. Standards, Criteria, Policy Directives and Hiring Procedures as proposed 
B. Chance to Comment 
C. Letters from the Public 

Section: 

Division: 

Report Prepared By: Lydia Taylor 
Phone: 503.229.6110. 



Standards, Criteria, Policy Directives and Hiring Procedures in Hiring the 
Director of the Department of Environmental Quality (DEQ) 

The-Environmental Quality Commission (EQC) is proposing to adopt the following standards, criteria and 
poiicy directives in recruiting for and hiring a Director for the Department. 

Standards 
The following are minimum qualifications which individuals must meet in order to be considered for the 
position: 

1. A bachelor's degree from an accredited university 
2. Demonstrated knowledge of and experience in working with local units of government, industry 

and/or non-profit organizations 
3. Demonstrated knowledge of and experience in managing a complex public or private organization 

with more than one program 

Preference may be given to candidates who have the following qualifications: 

1. Have a demonstrated knowledge of environmental issues and controls 
2. Have a demonstrated knowledge of Oregon government, geography, business and industry 
3. Demonstrated knowledge of and experience in working with elected officials 

Criteria 
Candidates will be evaluated on the following basis: 

1. The extent and breadth of their minimum qualifications 
2. Any additional qualifications 
3. The results of an interview with the Commission 
4. The responses to any requested reference inquiries 

Policy Directives 
The Commission will employ a competitive recruitment method including proactive recruitment strategies 
designed to attract a talented and diverse applicant pool. 

Hiring Procedures 
1. Advertisements recruiting for candidates will be sent to newspapers of general circulation, 

targeted newspapers, professional organizations, employee networks, community organizations 
and resume banks. 

2. Applicants will be asked to furnish an application and a brief narrative demonstrating how they 
meet the minimum qualifications for the position. Additional information about desired 
qualifications should also be included. Applicants who wish to have their applications remain 
anonymous must request non-disclosure with their application. 

3. Recruitment will be held open until October 6, 2000. The EQC may extend the recruitment period 
if sufficient applications have not been received. 

4. A preliminary review of applicant's qualifications to judge whether the minimum qualifications 
have been met will be completed by the Human Resources Services Division of the Department 
of Administrative Services (DAS). Those applications which meet the minimum qualifications will 
be forwarded to the Commission. 

5. The Commission will select candidates to be interviewed, and will conduct the interviews. 
6. The Commission will cause reference checks to occur if appropriate. 

Attachment A 
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P11blic Notice: Request for Comments 

Standards, Criteria, Policy Directives and 
Hiring Procedures for Hiring the 
Department of Environmental Quality 
Director 

Notice Issued: September 6, 2000 

Written Comments due: by 5 p.m. on 
September 25, 2000 

Oral Comments: 
Beginning at I p.m. during the September 29, 
2000 Environmental Quality Commission 
(EQC) meeting at Sleep Inn & Suites, 2855 
NW Edenbower Blvd., Roseburg, Oregon 

Where Can I Get More Information 
Send Comments? 
DEQ accepts comments by mail, fax and 
e-mail. 

Phone: (503) 229-5300 or 
toll free in Oregon (800) 452-4011 

Mailing Address: Office of the Director, 
811 SW Sixth, Portland, Oregon 97204 

Fax: (503)-229-5850 

E-mail: purser.kitty@deq.state.or.us 

(E-mail comments will be acknowledged 
immediately. If there is a delay between 
servers, e-mails may not be received before 
the deadline.) 

DEQ Responsibilities 
The Oregon Department of Environmental 
Quality (DEQ) is the regulatory agency that 
protects and preserves Oregon's 
environment. DEQ is responsible for 
protecting and enhancing Oregon's water and 
air quality, for cleaning up spills and releases 
of hazardous materials, and for managing the 
proper disposal of hazardous and solid wastes 

What is Proposed? 
The proposed standards, criteria, policy 
directives and hiring procedures attached to this 
public notice will be used by the EQC to recruit, 
screen, interview and select a director for the 
Department of Environmental Quality. The 
opportunity to comment on these standards and 
procedures is being presented prior to selection 
so that the EQC may, in compliance with ORS 
192.660 (Public Meetings), use these standards 
to evaluate, interview and select a director while 
meeting in executive session. This process will 
also allow the EQC to honor requests for 
anonymity by candidates, and will permit the 
EQC to attract and retain highly qualified 
candidates. 

What Are the Highlights 
STANDARDS are the minimum qualifications 
that an individual must meet to be considered for 
this position. CRITERIA are used to measure 
the qualifications of the candidates. POLICY 
DIRECTIVES are the instructions from the EQC 
to DEQ to conduct a proactive recruitment for a 
director. HIRING PROCEDURES describe the 
general steps used to recruit for the position. 

What Happens Next? 
DEQ will evaluate comments received and will 
make a recommendation to the Environmental 
Quality Commission on September 29, 2000. 
Following consideration of public comments, the 
EQC is expected to adopt the standards and 
procedures (with revisions, as appropriate). 

Accessibility Information 
DEQ is committed to accommodating people 
with disabilities at our hearings. Please notify 
DEQ of any special physical or language 
accommodations, or ifyou·need information in 
large print, Braille or another format. To make 
these arrangements, contact DEQ Public Affairs 
toll free in Oregon at (800) 452-4011. 

People with hearing impairments may call 
DEQ's TTY number, (503) 229-6993. 

Attachment B-1 
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Standards, Criteria, Policy Directives and Hiring Procedures in Hiring the 
Director of the Department of Environmental Quality (DEQ) 

The-Environmental Quality Commission (EQC) is proposing to adopt the following standards, criteria and 
policy directives in recruiting for and hiring a Director for the Department. 

Standards 
The following are minimum qualifications which individuals must meet in order to be considered for the 
position: 

1. A bachelor's degree from an accredited university 
2. Demonstrated knowledge of and experience in working with local units of government, industry 

and/or non-profit organizations 
3. Demonstrated knowledge of and experience in managing a complex public or private organization 

with more than one program 

Preference may be given to candidates who have the following qualifications: 

1. Have a demonstrated knowledge of environmental issues and controls 
2. Have a demonstrated knowledge of Oregon government, geography, business and industry 
3. Demonstrated knowledge of and experience in working with elected officials 

Criteria 
Candidates will be evaluated on the following basis: 

1. The extent and breadth of their minimum qualifications 
2. Any additional qualifications 
3. The results of an interview with the Commission 
4. The responses to any requested reference inquiries 

Policy Directives 
The Commission will employ a competitive recruitment method including proactive recruitment strategies 
designed to attract a talented and diverse applicant pool. 

Hiring Procedures 
1. Advertisements recruiting for candidates will be sent to newspapers of general circulation, 

targeted newspapers, professional organizations, employee networks, community organizations 
and resume banks. 

2. Applicants will be asked to furnish an application and a brief narrative demonstrating how they 
meet the minimum qualifications for the position. Additional information about desired 
qualifications should also be included. Applicants who wish to have their applications remain 
anonymous must request non-disclosure with their application. 

3. Recruitment will be held open until October 6, 2000. The EQC may extend the recruitment period 
if sufficient applications have not been received. 

4. A preliminary review of applicant's qualifications to judge whether the minimum qualifications 
have been met will be completed by the Human Resources Services Division of the Department 
of Administrative Services (DAS). Those applications which meet the minimum qualifications will 
be forwarded to the Commission. 

5. The Commission will select candidates to be interviewed, and will conduct the interviews. 
6. The Commission will cause reference checks to occur if appropriate. 
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1149 Court Street NE 
Salem, OR 97301-4030 

Telephone: 
Salem 5031588-0050 

Portland 5031227-5636 
Oregon 800/452-7862 

FAX 5031588-0052 
E-mail: aoi@aoi.org 

Web page: http://www.aoi.org 

OFFICERS 

Chainnan of the Board 
BRUCE O'NEIL 

Elite Sports Promotions, Inc. 

First Vlce-Chalnnan of the Board 
DONALD DAUTERMAN 
Duramelal Corporation 

President 
RICHARD M. BUTRICK 

Treasurer 
RAYMOND G. GUENTHER 

Intel CorporaUon 

Secrelary 
JOCK GIBSON 

Lochmead Dairy, Inc. 

Immediate Past Chairman 
W.E. "Ed" BALSIGER 

EXECUTIVE COMMITTEE 

RICHARD D. BOYD 
Boyd Coffee Company 

JERRY E. BUTLER 
NORPAC Foods, Inc. 

CHARLES N. COOK 
A·dec, Inc. 

MARKS. DODSON 
NW Natural 

BEN C.FETHERSTON, JR. 
ndauer, McCllnton, Fetherston, 

Edmonds & Lippold 

·DOUGLAS H. FlATT 
Mid-Columbia Bus Co., Inc. 

•ROBERTT. FRERES, JR. 
Freres Lumber Co., Inc. 

JAMES T. HUBLER 
Freightliner Corporation 

PAMELA K. JONES 
Jones and Jones 

*JAY D. LAMB 
Smurfit Newsprint Corporation 

STEVE LEISHMAN 
Hewlett-Packard Company 

EILEEN O'NEILL ODUM 
GTE Northwest Incorporated 

*JAMES S. OSTERMAN 
Blount, Inc., 

Oregon Cutting Systems Div. 

ROBERT J. PALLARI 
Legacy Health Syslem 

RONALD C. PARKER 
Willamina Lumber Company 

'STEVEN D. PRATT 
ESCO Corporalionn 

DONALD P. SACCO 
Regence BlueCross BlueShield 

of Oregon 

GREGORY P. WALDEN 
r:olumbia Gorge Broadcasters, Inc. 

"District Vice-Chairmen 

STANDING COMMITTEES 

Employment Practices 
Environmenl & Natural Resources 

Health 
Retail Council 

Revenue & Taxation 

)fFICE OFTHE DIREC'tOf 

ASSOCIATED 
OREGON 
INDUSTRIES 

September 18, 2000 

Ms. Melinda S. Eden, Chair 
Environmental Quality Commission 
811 SW Fifth Avenue 
Portland OR 97204 

Re: Suggestions Regarding Desirable Attributes for Selection of 
New DEQ Director 

Dear Chair Eden: 

Thank you for accepting comments on the attributes to be used in selecting the 
next director of DEQ. Associated Oregon Industries (Aon represents over 
18,000 Oregon business of all types ranging from high-tech to gas stations, from 
law firms to tourism. Hundreds of businesses fall under direct regulatory control 
of the agency and many thousands more are directly or indirectly affected by 
agency actions. Consequently, selection of the director is of great importance of 
Oregon businesses. 

Oregon's environment and economy are intertwined: we cannot have a healthy 
economy without Oregon's wonderful environment, and we cannot have 
environmental improvement without a strong economy. The purchase of new 
cleaner cars, new more stringent permits. for expanded facilities, the taxes needed 
for stormwater control, and ability to attract top-notch employees are just a few 
examples. Further, the ability of a director to separate fact from conventional 
wisdom, as well as to focus on the areas yielding the greatest results, are all 
important if we are to move forward. 

With that in mind, AOI suggests that selection process address the following: 

1) Experience managing major elements of a state environmental 
program or agency and dealing effectively with state legislators. 

State programs are intrinsically different from local or federal programs. State 
programs span a mnch larger range of geographical, social, environmental, 
managerial, and political issues than local programs, no matter how large. 
Moreover, a critical element in the success of the new director will be the 
director's ability to interact effectively with legislators on important state issues. 
While federal-level agency experience may be helpful, it usually lacks the "on 
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the ground" exposure to the array of citizen concerns as well as the political experience needed 
for this job. 

2) The ability and willingness to address, by cooperative and innovative means, all 
sources of pollution in Oregon. to speed environmental progress. 

DEQ estimates show that the agency has been so successful in reducing industrial emissions that 
only about five percent of the state's air and eight percent of its water contamination is from 
industrial sources. Now, in order to make the gains necessary to keep Oregon's environment and 
economy healthy and sustainable, the general populace must be motivated to change behaviors to 
those having less impact. This will take considerable public education and the director must be 
capable and willing to energetically further this effort. Absent this, significant environmental 
gains are impossible and the public's frustration will erode the state's ability to deal with 
important critical environmental issues. 

3) The ability and willingness to operate as an independent state agency implementing 
state rules, including the Oregon Plan. 

Much of the decision and policy-making authority for environmental issues has moved from the 
state to the federal level. In some cases, the state operates, much to its displeasure, almost as a 
contractor for the federal government. The essence of the Oregon Plan and all rnaj or state 
environmental protection efforts is that Oregon is best equipped to deal with Oregon issues. This 
principle is vital to maintaining the continued strong support of the business community and the 
well being of Oregon's environment. It should be strongly upheld by the new director. 

4) A willingness and ability to increase the use of technical assistance and incentive
based programs to augment enforcement efforts in order to achieve environmental 
benchmarks. · 

A focus on performance measures means that environmental success will be achieved through a 
combination of traditional enforcement and. increasingly, technical assistance and innovative, 
incentive-based programs. One such example is the DEQ Green Permits Program fostering 
"beyond compliance" gains. Both the United States and the international community are 
beginning to focus on innovative, performance-based environmental programs. Oregon should 
continue to be in the forefront of this effort and the new director of DEQ will need to provide the 
leadership to keep us there. 

5) A willingness and ability to try new methods of meeting internal objectives. 

Economic growth in Oregon is excepted to flatten in the next few years and funding will become 
increasingly difficult. Consequently, the director should aggressively look for creative and 
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innovative means of streamlining agency performance in such areas as permitting to speed up 
environmental improvements while meeting the economic needs of communities. 

6) The understanding of and willingness to be a leader in evaluating DEQ program 
success against objective environmental performance benchmarks. 

Oregon leads a national effort, encouraged by EPA, to measure a state's environmental 
performance against objective and scientifically justified performance indicators and to find 
innovative ways to measurably improve the environment. Oregon has begun to develop and 
refine ways to benchmark measures of environmental performance, particularly in the Water 
Quality Program. This should be strengthened. 

I hope this will be helpful in your selection process. Again, thank you for the opportunity to 
comment, and best wishes for your efforts in making this important decision. 

Leg· ative Representative 
ironment & Natural Resources 

cc: EQC Commissioners 
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.tatP tJf Crrwin 
O.:ipartment of Env ronmenta! ::lua:'ty 

~ 
. ~EP 2 v 2000 NORTHWEST 

September 21,2000 DISTRICT ASSOCIATION 
Attention: Kitty Purser -~ 
Office of the Director .t>f {t@JQ)F THE 1jt\\@; · · EVERITT STREET #205 
811 sw Sixth Ave. ' Jf' . PORTLAND, OREGON 97209 
Portlapd, OR 97204 (503) 223-3331 

Re: Procedures for appointing a new Director of ODEQ NWDA 
We are a neighborhood association committee that has worked with the DEQ for over six years, 
monitoring our airshed and trying to discover what is in the· foul smelling industrial odors that 
plague us. This densest neighborhood in the state is expanding its residential population. We 
have three schools in our neighborhood and several parks, where people exercise in the open air. 

During this time little progress has been made in cleaning up the airshed. Neighbors still complain 
regularly to the DEQ about the odors, and one of the major polluters still allows fugitive 
emissions through open doors and windows and holes in the roof, pouring noxious odors into the 
neighborhood after years of complaints. Working with the DEQ we found over 70 toxic 
compounds in our air, including levels of benzene and lead and at least ten other toxic compounds 
over EPA benchmark levels. 

In addition, PSU students and faculty completed a health survey of the neighborhood this year, 
and concluded that we ( and SE Portland) have significantly higher rates of asthma than in the 
state in general and significantly higher than the national average. 

In spite oft_hese problems we have found the DEQ leadership to be generally unfriendly to 
neighborhood concerns.· The emphasis in the state on economi~ development is often at the 
expense of healthy neighborhoods and a healthy environment. 

Now we are looking forward to new leadership at the DEQ. But what is the selection process? 
WJ:io is contributing to your selection of this. extremely important post? We would like to take 
this oppo1tunity to request a more public p~ocess, in order to turn the tide back tO\yard the Tom 
McCall era, when the health of our environment and the public was clearly seen to"be 
instrumental in maintaining the economic health of our beautiful state. .. 

The next DEQ Director should above all, consider the health of our environment and our people. 
If the DEQ continues on its present course, all of us will suffer, and Oregon will ultimately lose 
the battle to attract clean industry as well. Obviously, we need someone with the backbone to 
stand up to the chronic polluters in this state and their legislative defenders and demand change. I 
hope you will have the courage to open the selection process to public input, and help us to 
choose the right person to protect our air and water and land. With best wishes. 

Yours sincerely, . / 
c;~ <.X7~ 

SbMon Genasci, Chairman . 
c.~.~k~ 

NWDA Health & Environment Committee 
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OREGON DEPARTr:vtENT OF ENVIRONMENTAL QUALITY COMMISSIONERS 

Melinda S. Eden, Chair 
85 170 March Rd 
Milton-Freewater, OR 97862 

Deirdre Malarkey 
996 Lincoln St 
.Eugene, OR 97401 

Tony Van Vl iet 
1530 N.W. 13th 
Corvallis, OR 97330 

September 15~ 2000 

Dear Commissioners: \ 

Harvey Bennett 
551 Towne Street 
Grants Pass, OR 97527 

Mark.Reeve 
6 10 SW Alder, Suite 803 
Portland, OR 97205 

The future of the social, cultural and economic prosperity of Oregon will revolve around quality 
of life: A clean,'unpollut~d, untrammeled landscape will set us apart as responsible stewards of 
our home and as caretakers of the inheritance of future generations. It will define Oregon as a 
healthy, satisfying place to live. 

We must not simply prevent pollution and irresponsible land management, we must also correct 
the mistakes we have made in the past. Recently, we have made some poor choices that have set · 
us back to tlie days when ignorance and a "short-term industry expansion at any cost" attitude 
ruled our environmental policy. · 

We have learned so much. The Hells Canyon Preservation Council believes we have the 
ambition, technology and conscience to prosper economically without poisoning our land and 
water and using up our natural resources. That is why, on behalf of our 2,400 members, we are 
writing to urge you to go the direction of vision and responsibility in your selection of a new head 
of the Department of Environmental .Qua! ity. · ' 

Please mak'e environmental protection the key issue in your selection criteria and select the 
candidate who will put the quality of our land and water, and. our own dignity, first. 

' ~ I(... 

Ric Bailey 
Executi~e Director 

Post Office Box 2768 rf LaGrande, Oregon 97-850 1: Phone (54 1) 963-3950 it Fax (54 1) 963-0584 
E-Mail: hcpc@hellscanyon.org rf Web Page: www.hellscanyon.org 

/ 
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Oregon . 
Environmental ' ; . 

...---,---..,..... . COUl'.'IC.11 

·Sept_ember i4, 20.00 

" Attention; Kitty ·Purser 
. Office of the Dfrector· 
DEQ.HQ ·· 
8.11 ·SW Sixth. 

. Portland, .OR 9?204 

.. 

• • f. 

Re: .The.Next Director. of t'1e·bepartment of En·v.iroii~eiltal Quality 

· Dear EQC Members: 

-:.· . . .'. 

The Oregon Envirortinental Council has be.en working-to prote.~t .Oregon's air ·~nd 
watet since 1968 · · · · · · · 

The $iate of the Envir;nment Repwt re·cently produced by' a team of Oregon~ s 
·leading scienti~ts cleariy documents the fact ~hat Oregon "s erivironment:-remains .. · 
··seriously· degrad~d, particularly in t4e Willamette River wat~rshed. Or~g~·n'.1l 
teputatiori for ~nvironinental ·excellence is founded on programs established.by Tom . ·. 
McCall nearly three. decades: a:go. It: is becoming focreasingly u·ncl.ear whether we still ~. . . 
deserve to .Claim-that reputation . . · · · · · ·· · 

. . . ; 

.The person.yoJJ -cl~oose .fo l~ad DEQ into the 21st ~entury_.must .be ·prepar.ed to-r~verse : 
. that trend'by taking_stiong steps to address Oregoii;'s· key environ.menta,rchallef!ges, 
.' such as p~r~istent bioaccum1-ilativc ~oxics (PBT$ ); water$hed ~md sa1mC?n.·recovei:y~· _" 
nonpqi.nt source pollution; and a ·host of others .. 'Govemor Kitzhaber has·. set t~e tone · · · ·., . 

. with his· recent executive orders«~ommitting O:regon to zero 9iscparge.· of P.~Ts by .· . ·. . 
2020,. and directing state agencies fo rriove toward sustainapility by 2025. The next · 

. DEQ Director must.play a leadership rol.e int.ransJating these orders into "o_n·the" 
ground" chariges. ·. · · · 

The next D:EQ t>ii-ector sb~uld .be sbrheone .who will provide .\?old visi.on, strong 
., 

. le~dersl)ip, _and be. aol_e to cleai:ly communicate the i111p01t~mce of DEQ mission and . 
work fo the public, stake.holders., and the ·oregon legislature.. . , . 

' 

Spec'ific.. Co~e~t~ . 

. :Standard #2. We believe .thi.s should n~t be an and/oiBtatement, but ari inClusive .~~e~ 
Furthermore, the· past few ·sessions ·of the Oregon Legislature have: demonstra~yd th~t 
most legislators.<lo .. nofunderstand or ·support DEQ's work. Th~refore)· th.e ability to 
~ork with ele~ted offici.als should be a minimum qualification, not s.imply a . . . . . ' . . . . 

·' 

Attachme~t G 

·. · ... ··s20 SW 6th· Avenue; S~ite 940 
. . . · . · - '. Portland, O~egon 9no+ 1535 

.':· · ·· Voice .(503) 222"1963 Fax (503) 222-1405" 
· · oec@orcouncil.o~Q :- itvwW.orcounC:il.org 
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. . . . . ' ' . -" ._ :· . . . . . " . . . . ~ - . : . .. . .- . . . . ' . . . . . ' . . _. . . 

· . . < · preference:·The next d,irecfor should have a demonstrated ability to work effectively . . · . 
. ~ith business.es:, local goverin'nents, envfro~mental 'advqcates, elected ~fflcials, .and 

other stakeholder~ to make' environmental progress' wfth 'the broadest possibfe . . . 
consensus ofsupport. ... . . . ·-. .. I. 

..;; 

Sta~datd .#3. Demonstrated kriowledg~ of how t~ manag~ a compl~x organization· is 
. ' · impoqarit.'Howeve~, we.believe the leadership skills disclisse_d above are_mpre · · . 

. important than d.etailed knowledge.of agency proced4res .or public. inanageltient, , . . . . 
. . . · . . partic~larly given DEQ.' s:recent steps to miike the Director more. of an: externally- · .. : 

focu~ed s'po~~sperson. Staff at DE.Q;_ ~PA, an4 other·govemment ag~ncies are hard ' . ' 
. . " . working,: committed, and do excelle.nt work with Jliriited resources and under ~ great·: .. ' 

·. · _' .. _· . . . deal of outside pressµre .. H:owever, it is· ·qtiite possible tliat. the·kiud ~ofbold. ~1sion ·and· 

; .. 

. . . . . ·· leadership DEQ'needs. can ~est be.found oufatde of goveµurient seniice. · ·.: . 
:.., . ·- . .:· . . . .- . . . . . 

· :_. .: : . :. : . :T.harik ·you· f~f the . opportunity :to coinm~nt, -and best. of luck ~in your se~rcli and ·your · 
· · · · '. deliberatfons. · . · · · · · · · · · · . · · · .· . · · · · . ·· · · 

. : . 
" . 

. -~-

.. Sincerely,-, . · .. ·"·:. · . 

//t(u~ · ·.·· 
; .. . · · Executive Diiector _ ... · .· · ·· 
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RECRUITMENT FOR DIRECTOR 
Proposed elements and timelines 

September6 
Proposed criteria for selection sent out for public comment, closes 
September 29th (done) 
September 7 
Draft Job Announcement including a current position description 
and organization chart provided to DAS Human Resources 
Services Division (done) 
September 8-11 
DAS announces open competitive recruitment with applications 
being accepted through October 6, advertises, including minority papers, Internet (done) 
September 11-18 
DEQ drafts interview questions and reference check questions 
Septeinber 29 
-EQC selects a Vice.Chair 
EQC adopts criteria for selection of new director after any public comment 
EQC decides whether or not to extend recruitment beyond October 6 
EQC appoints a Search Committee, typically the Chair and Vice Chair (cannot be 
a quorum) .. 
October 10 
Search committee meets to review applications and narrow pool to 6 to 8 
Search committee reviews interview questions and reference questions, makes any 
changes. 
October 10-16 
DAS/DEQ set up interview times with the 6 to 8 candidates on behalf of Search 
Committee 
October 18 
Search Committee conducts first interviews, narrows down pool to 2 to 3 
Interview materials sent to other EQC members, Search Committee job done 
October 18-25 
DEQ Human Resources does reference checks and shares with all EQC members 
Governor's office does security checks (Lisa Howard) 
October 18-27 
Governor interviews top 2 to 3 candidates and conveys comments to Chair Eden 
November 2 or 3 (Proposed) 
EQC executive session in AM to interview top candidates, make choice 
EQC chair conveys offer, (DAS can be used ifEQC desires, to negotiate salary). 
EQC public session mid-afternoon to formally vote. 
November 6-15 
New director on board 



Memorandum 

To: 
From: 
RE: 

Environmental Quality Commission 
Langdon Marsh 
Director's Report 

Portland Harbor 

Date: September 27, 2000 

The Portland Harbor Cleanup will be directed by a joint Environmental Protection 
Agency (EPA)/Department of Environmental Quality (DEQ) Project Team. On 
September 11, both agencies met to start outlining roles and responsibilities, and raise 
issues that need to be addressed in a Cooperative Agreement. DEQ will have lead 
technical and legal responsibility for the upland, or on-shore, contamination cleanup and 
for coordinating with EPA on upland contamination that may impact in-water 
contamination. DEQ will also ensure that ongoing efforts, such as the Combined Sewer 
Overflow project, Total Maximum Daily Load development and the Oregon Plan, are 
coordinated with the Superfund process and potential conflicts are minimized wherever 
possible. EPA will have lead technical and legal responsibility for in-water (sediment) 
contamination. EPA and DEQ will work together on community outreach activities. 

Waste Policy Leadership Group 
The Waste Policy Leadership Group (WPLG) is finalizing recommendations that include 
establishing a new statewide recovery goal, adopting new required wasteshed recovery 
rates, and developing new recovery programs and policies that would increase recycling 
statewide. The proposed new statewide goals are 45 percent recovery by 2005 and 50 
percent by 2009. The rate for 1999 was 36.8 percent. The program recommendations 
under review would target key wastestreams such as construction/demolition debris, fooci 
waste, mixed waste paper, and scrap tires. In addition, the WPLG is examining extended 
product responsibility proposals for specific materials such as waste electronics, mercury
containing wastes, and scrap tires, as well as other waste prevention program and policy 
recommendations. The final recommendations may include changes to administrative 
rules, legislation, and DEQ Solid Waste program priorities and activities. 

National Performance Track 
EPA launched its National Performance Track program on June 26, 2000. The program 
rewards top performing facilities, and is based largely on the Green Permits program. 
Four Oregon facilities have applied to the National Environmental Achiever Track: 
Epson Portland, Inc., LSI Logic, Kinglsey Field (US Air Force), and Kerr-McGee. DEQ 
is working closely with EPA on this program. EPA was able to launch its program fairly 
quickly because we had tested these ideas in Oregon and they collaborated with states as 
they developed program elements. Because of this close coordination, our facilities are 
finding it easy to apply to both programs for added benefits. 



The State of the Environment Report 
DEQ was part of the "stewardship group" that first recommended, then helped initiate 
and guide, the production of The State of the Environment Report, released Sept. 1. The 
group agreed that new options for Oregon's environmental management should be based 
on sound science, but quickly recognized that choices about selecting and reporting data 
were not value-neutral. To allow the fledging effort to proceed, the politically diverse 
stewardship group agreed to turn over responsibility to independent scientists in Oregon's 
universities. The science panel chose to emphasize ecosystems and natural functions of 
the environment, and the interconnection of these systems, in a way that provides a fresh 
look at how we address environmental management. Each section of the report suggests 
indicators to be used in tracking trends in the environment. DEQ will now have the 
opportunity to engage in discussions with the scientists and the Oregon Progress Board 
regarding individual recommendations. 

Willamette Restoration Initiative 
Over the past several months, the Willamette Restoration Initiative (WRI) has developed 
a detailed draft workplan with specific action items and timelines. Paul Risser, President 
of Oregon State University and WRI Chair, prepared the Draft Overview, a policy-level 
document that outlines an overall conservation strategy for the basin. Recommended 
actions deal with clean water, water quantity, habitat, hydropower processes, and 
institutional and policy actions needed to support restoration strategy. The Draft 
Overview specifies stewardship objectives; identifies indicators and benchmarks for how 
we'll know if we are successful (from State of Environment Report); and identifies 
WRI' s current and future roles. The WRI Board will be meeting all day on October 26 
for its final review of the Willamette Restoration Initiative Strategy. 

National Air Toxics Assessment 
On August 15th, the Environmental Protection Agency released the first phase of an 
important study called the National Air Toxics Assessment (NATA). Toxic air pollutants 
are chemicals known or suspected to cause serious health problems such as cancer and 
birth defects. The NAT A estimated that there are 16 toxic air pollutants in Oregon above 
levels believed to be safe, and that every county in the state has some toxic air pollutants 
above these levels. This confirms the need for the Oregon air toxics program 
recommended by DEQ's advisory committee known as the Hazardous Air Pollutant 
Consensus Group. The group recommended that DEQ form a scientific advisory panel to 
help provide and evaluate more detailed information about toxics in local areas, and then 
work with communities to design plans to reduce health risks from air toxics. The Air 
Quality Division expects to propose rules to implement this program in about a year. 



SOME EXAMPLES OF WESTERN OREGON COMMUNITIES RECENTLY 
OR CURRENTLY UPGRADING WASTEWATER FACILITES AND IMPACTS 

ON SEWER RA TES 

This survey was compiled by DEQ staff over the telephone November 29-December 1, 1999. 
Informants were city public works, finance and management staff who generously provided the 
information. Any errors or omissions in the information presented herein are the responsibility 
of the compiler, with apologies to the respondents. 

The selection of communities surveyed was rather arbitrary, other than meeting the criteria of 
being in western Oregon and being in the midst of a major capital project. Communities were 
contacted in a completely random sequence. If more time had been allotted, other communities 
that meet the criteria could have been contacted. 

This is not a "scientific survey". The information presented here is not amenable to statistical 
analysis or generalization. It should be considered simply a compilation of anecdotal 
information that gives some examples and perhaps a sense of"what' s going on" with sewer 
rates. 

Because the duration of projects varies between communities, and because many communities 
have not projected future sewer rates beyond the end of the current major project, it was not 
possible get comparative rates for the same future year, 2010 for example. 

For each community, the following information is presented: 
• A brief statement of the project type, cost in current dollars (unless otherwise noted), and 

projected completion date. 
• The current monthly sewer rate for the "average" single family residence. Some recent rate 

history where applicable. If a community uses sources in addition to the sewer rate and 
systems development charges (SDCs) to fund wastewater improvements, these are identified. 

• Projected monthly sewer rate after completion of capital improvements in current dollars 
(unless otherwise noted). The relative share of capital improvement costs covered by the rate 
and SDCs, if this information is known. 

ALBANY 
• Treatment plant and collection system upgrades. $63.Smilliion by 2010. 
• $17.80. Started raising rates 10 years ago above system costs to accumulate capital reserve. 
• With project rate projected to be $43.18 in 2010 (future dollars). Without project, current 

rate would inflate to $27.60. SDCs will raise about $10 million of $63.Smillion. 
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AMITY 
• In early planning stage for estimated $5million treatment plant expansion. 3-5 year schedule. 
• $23.00. 
• Estimated $83 rate at end of 3-5 year project with no grant assistance. With anticipated 

grants, $50-$60 range. SDCs cover small share of costs. 

ASTORIA 
• CSO correction program only. $22million by 2020. Other long-term treatment plant and 

collection system improvements not programmed. 
• $10.00. 
• $27.00 in 2022 from CSO project alone. Likely to actually be higher (in current dollars) 

when other non-CSO system improvements are identified and factored in. No SDC revenue. 

BROOKINGS 
• Solids handling, treatment plant hydraulic capacity, UV disinfection. $13million by 2001. 
• $27.00. Raised from $22 in 1998 to raise revenue to pay for improvements. 
• Rate after project likely to be the same. SDCs will cover 73% of project cost. 

CLACKAMAS COUNTY SERVICE DISTRICT #1 (Serves Milwaukie and parts of 
unincorporated Clackamas County) 
• Treatment capacity expansion. $50-$60million by 2003. Capacity expansion will actually be 

at Tri-Cities Service District plant to serve CCSD population growth. 
• $21.45. 
• Estimated to be about $26.65 in 2003. SDCs will cover "significant" portion of costs. 

CRESWELL 
• Treatment plant upgrade. $4. ?million by 2001. 
• $18.80. 
• $28.00 in 2002. Have not yet calculated rate-SDC share of cost. 

DALLAS 
• New treatment plant, major collection system improvements, effluent irrigation. Total 

estimated cost $26million (in 1995 dollars). $16million expended 1996-1999. Projected 
$10million to be expended 1999-2010. 

• $33.00. Began ramping up rate in 1994 from $13.00 to accumulate capital reserve. 
• Rate projected to be in the $40-$45 range (1995 dollars) at end of project in 2010. SDCs will 

cover about 10% of cost. 
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FLORENCE 
• Complete rebuild of treatment plant. $12.8million by 2001 . 
• $19.00. Started ramping up from $16.80 in 1998. 
• $22.50 in 2001. SDCs projected to cover 48% of project cost. 

GARIBALDI 
• New treatment plant and collection system improvements. $4.2million by 2001. 
• $35.56. $40,000/year is raised from property tax to pay debt service for earlier I/I project. 
• $42.00 in 2001. Very limited revenue from SDCs. 

GOVERNMENT CAMP SANITARY DISTRICT 
• New treatment plant and outfall. About $3million by 2001. 
• $24.00. 
• $40.00 in 2001 unless part of the cost is put on the property tax. 

MCMINNVILLE 
• In last phases of major treatment plant and collection system upgrades. $22million from now 

until 2006 primarily on collection system. 
• Ranges from $45 to $52 based on water consumption. 
• $62 in 2006 based on 1000 c.f. water consumption. SDCs about 15% of revenues. 

MOLLALA 
• First phase of major system expansion includes new outfall line and effluent irrigation. 

$5million by 2002. 
• $16.00. 
• Estimated about $32 in 2002. SDCs will cover only about 5%. Rates beyond 2002 for future 

phases not yet estimated. 

NEWPORT 
• Major system upgrade. $41million by 2003. 
• $21.00. Additionally, property tax, tax increment financing, room tax are used to raise the 

equivalent of about $40 of sewer rate. 
• Sewer rate per se $30.00, plus the equivalent of $40 from the other sources. 
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SILVERTON 
• New interceptor. $1million by 2002. This is last phase of major system upgrade started in 

1997. 
• $34.28. Rate at start of upgrade project in 1997 was $24.27. 
• Estimated to be $38.00 in 2002. SDCs will cover only about 5% of costs. 

TROUTDALE 
• New treatment plant. $16million by 2002. 
• $24.75. Rate raised from $18.75 in 1996 to raise funds for project. Passed $16million G.O. 

bond. Source ofrevenue to retire bond: 28% from sewer rate, 39% from SDCs, 33% from 
property tax. 

• Will still be at $24.75 in 2002. If other sources were not also used to retire debt, rate would 
be about $37.00. 

UNIFIED SEWAGE AGENCY (urban Washington County) 
• Expansion ofUSA's several treatment plants over next 5 years at about $200million. 
• $23.70. 
• $26.00 by 2005. SDCs and rate will each pay about half of the cost of the planned capital 

improvements. 

VENETA 
• New $7.5million treatment plant will be completed in 2002. 
• $46.00. Raised rates from $20.00 in 1998 to pay for project. 
• Will remain at $46 for immediate future. SDCs about 15% of revenue. 

WOODBURN 
• Will complete major $35million system upgrade in 2000. 
• $27.38. In November 1995 rate was jumped from $14.20 to raise funds for project. 
• Upon completion of project, rate expected to remain about the same for immediate future. 



THE FOLLOWING SET OF PHOTOS WERE TAKEN ON AUGUST 29, 2000, SHOWING 
OAK CREEK UPSTREAM AND DC:WNSTREAM OF THE OREMET WETLAND SEEPAGE DISCHARGES 

THE UPPER PHOTO SHOWS OAK CREEK AT N. FRY ROAD LOOKING 
UPSTREAM. THE CREEK BED IS DRY AND THIS LOCATION IS APPROXIMATELY 
1 CREEK MILE UPSTREAM FROM WHERE OAK CREEK ENTERS FREEWAY LAKE # 1. 

THE LOWER PHOTO SHOWS OAK CREEK AT THE SAME LOCATION LOOKING 
DC:WNSTREAM. THERE IS NO CREEK FLOW, BUT A SMALL RESIDUAL POND 
WAS PRESENT IN A DEEPER POCKET AREA OF THE CREEK BED. 



OAK CREEK WHERE IT ENTERS FREEWAY LAKE # 1 ON EAST 
SIDE OF HWY 5. OAK CREEK WAS DRY AND NO FLOWS WERE 
ENTERING THE LAKE 



• 

OAK CREEK AT COLUMBUS ST. BRIDGE AS COLUMBUS .ST. ENTERS 
ALBANY. THERE WAS NO CREEK FLOW AND THE WATERS WOULD BE 
DESCRIBED AS STAGNANT 



OAK CREEK AT SE CORNER OF 
OREMET LOOKING UPSTREAM AND 
SHOWING DRY CREEK BED 

OAK CREEK AT SE CORNER OF 
OREMET LOOKING DOWNSTREAM AND 
SHOWING DRY CREEK BED 



OAK CREEK AT S.P. RAILROAD BRIDGE 
AT S.W. CORNER OF OREMET PROPERTY 
DOWNSTREAM FROM WHERE OREMET WET LAND 
SEEPAGE ENTERS OAK CREEK. 

OA~ CREEK ON DOWNSTREAM SIDE OF S.P RR 
BRIDGE 



OAK CREEK AT HWY 99 BRIDGE DOWNSTREAM OF OREMET 



Wi I lamette River at Canby Ferry 
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Minutes are not final until approved by the EQC 

Approved __ 
Approved with Corrections __ 

Environmental Quality Commission 
Minutes of the Two Hundred and Eighty-Eighth Meeting 

September 28-29, 2000 
Regular Meeting 

On September 28, 2000, the Environmental Quality Commission (EQC) traveled to Roseburg, Oregon where they 
toured the Formosa Mine near Riddle and the Calapooya Project in the Sutherlin Area. That evening they had 
dinner with local officials at the Sleep Inn and Suites, Umpqua Room, 2855 NW Edenbower Blvd, Roseburg , 
Oregon. The following Environmental Quality Commission members were present: 

Melinda Eden, Chair 
Tony Van Vliet, Member 

Mark Reeve, Member 
Deirdre Malarkey, Member 

On September 29, 2000, the regular meeting of the EQC was held at the Sleep Inn and Suites. The following EQC 
members were present: 

Melinda Eden, Chair 
Tony Van Vliet, Member 

Mark Reeve, Member 
Deirdre Malarkey, Member 
Harvey Bennett, Member 

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

Note: The Staff reports referred to at this meeting, are on file in the Office of the Director, 811 SW Sixth Avenue, 
Portland, Oregon 97204. Written material submitted at this meeting is made a part of the record and is on file at the 
above address. These written materials are incorporated in the minutes of the meeting by reference. 

Chair Eden called the meeting to order at 8:30 a.m. on Friday, September 29. 

A. Approval of Minutes 
Minutes from the May 17-18, 2000 meeting: A correction was made on page 7, 6 th paragraph, the 5 th line should 
read " ... requiring the Department of Corrections to comply with statewide land use goals and ast local land use ... " 
A motion was made by Commissioner Van Vliet to approve the minutes as corrected. Commissioner Reeve 
seconded the motion and it passed with five "yes" votes. 

Minutes from the July 13-14. 2000 meeting: On page 3, Transfer section, 3rd paragraph, 4 th line, it was noted that 
the word primer was misspelled. On page 5, Agenda Item K, 1st line, the committee should read "Technical 
Education Advisory Committee." A motion was made by Commissioner Van Vliet to approve the minutes as 
corrected. Commissioner Bennett seconded the motion and it carried with five "yes" votes. 

Minutes from the August 22, 2000 meeting: On page 1, last paragraph, the third line should read " ... DEQ intended 
to try to define the performance of the standard trench thro1:19h a contract. If criteria were ... " On line 5 of the same 
paragraph there should be a space between not and able. A motion was made by Commissioner Van Vliet to 
approve the minutes as corrected. The motion was seconded by Commissioner Malarkey and carried with five 
"yes" votes. 
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Minutes from the September 6, 2000 meeting: A motion was made by Commissioner Reeve to approve the minutes 
as written . Commissioner Bennett seconded the motion and it carried with five "yes" votes. 

B. Consideration of Request for Preliminary Certification on Tax Credit No. 5009, 
Portland General Electric Company's Independent Spent Fuel Storage Installation 
at the Trojan Nuclear Power Plant Site in Rainier 

Maggie Vandehey, Tax Credit Manager, presented this item. See attached edited transcript. 

C. Consideration of Tax Credit Requests 
Chair Eden stated when Van Beek Dairy came up she would recuse herself because VanBeek Dairy is a client of 
her family firm. 

Maggie Vandehey, Tax Credit Manager, presented the tax credits in Agenda Item C. 

Ms. Vandehey asked to remove several items from the agenda. 

Willamette Industries asked that application 4979 be removed from the agenda due to a scheduling conflict. Ms. 
Vandehey noted this application had been on the EQC agenda a number of times. 

The attorney representing Smurfit Newsprint Corporation requested application 5236 be removed from the agenda. 

By mutual agreement of the Department and the applicant, the Department requested removal of application 5345 
from consideration. The Department reviewed the facility as though it were a replacement facility . The applicant 
presented information that the Department's assessment was incorrect. 

Corvallis Disposal requested removal of application 5434. The applicant reallocated the use of several components 
presented on the application. The Department will rework the application once they have the information. 

Willamette Industries asked that application 5167 be removed from the agenda due to a scheduling conflict. This 
application has been on the EQC agenda several times. 

Ms. Vandehey asked the Chair to verify if there was a representative from Wah Chang in the audience. With no 
representative present, Ms. Vandehey asked to remove applications 5276 and 5286. 

Willamette Industries asked that application 5299 be removed from the agenda due to a scheduling conflict. 

She asked to remove application 5373, Sanders Forest Products, Inc. and hold the application over until the 
applicant's two-year filing period passes to provide the applicant with an opportunity to bring the facility into 
compliance. Ms. Vandehey explained that should the Commission deny the application at this time, the applicant 
would not be able to seek a tax credit for the log yard should they come into compliance. 

A motion was made by Commissioner Bennett to approve the tax credits found in attachment A with the exception 
of those applications that have been removed during the course of this meeting. Commissioner Van Vliet seconded 
the motion and it carried with five "yes" votes. 

I App.No. I Media I Applicant I Certified Cost I% Allocable I Value I 
5159 1 Water i Deschutes Brewery $ 714,103 I 100% $ 357,052 i 

.-5162--~--Alr ____ j ____ ofll<aAmerica, 111c.---1-$--S09,938 L 100% ! $ 254,9691 
•--···-·-· . . . . _______ ,_ .. ___ .. _,, __ ... ,,,,. ____ ,, .. __ . ,, ________ ,, _____________ ,, _____ ,, _______ - .. ----- ----.. ----L------··- -----.. ·-··--.. - --- ........ _____ ,, __ ·--.. -------- .... _____ ,, ______ ,,,, ______ .. ______ , 

~516~- ; Water I OhkaAmerica, Inc. 1 $ 11~425 I 100% _ $ 57,213 j 

,__~19~----'-- W~te! _ t- Sabroso Corporat~on_ i $ 65,854 I 100% : $ 32,927 , 
5196 : Noise Sabroso Corporation $ 4 .~_08 : 100% ; $ 2, 104 I 
5197 I SW __ L~abroso Corporation $ 32,062! _ 100~~-_j_!__ 16,031 I 
5198 ! Water Sabroso Corporation $ 37,55?t 100% ! $ 18,7781 

1 51~99 \--- S"'!____ Sabroso Corporation L$--9,9~j-- 100% : $ 4,957 -1 
5297 Air ir- Synthetech, Inc. $ 346,554 I 100% : $ 173,27~ 

-s3~ 1 Noise Oregon Steel Mills, Inc. _ $ 96,790 I 100% $ 48,395 1 
------ -· . --- -···· ·~·------ ·-·--------··----·--·- --·· ---·-- ······-· ·-~---·-·-----··---·-"-------·---.;. 
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:--·53s:r···r··--A1r-··-1 ·-·- -scfi.rock"ca6inet --,--f -··-··5a: ·91il·--:rooo/o·-·-rr ··-34.456-i 
! i Company : I i 

,--53sa--' -· AJ"r" --1 Schrock Cablne-t-·-~-75,760 · -100°/o·---; ....,.$--37,880-

i i Company ! I 
1 5363--1·---sw-·- - united Disposal Service, $ 128,030 100% ,-$ --64,015 -1 

' I Inc. · I 
5384 Air I Ash Grove Cement Co. , $ 307,596 67% i $ 102,891 1 

--5·39-s-·-;···- Frera·---t oregon-Rootstock&-l''ree I -$·-f~rn:B42-1-:rno01;--f"-$74;421l 
Burning Co. , Inc. dba TR ECO ' · : - , 

- 5388 ~-'. Foster Auto Parts, Inc. $ 1,754 I 100% $ 877 I 
- 5 ·3a-9--· ----·Air-·~o Pulflftigard,TrlC:--~-$--1"")541 100% $ 87i l 
·-- · 5390-~-- -- --Air - DamascuSOPU111t, Inc. ~ -- -1)54 I 100% $ -- 87n 

5391 Air , U Pull It Salem Auto $ 1,754 lffi0% $ 877 
j Wrecking, Inc. . I : 

539i · wafer ' D·a-mascus uF>UiTltTnc-. -· -$ --· -7:-295j-fbooi~$- 3~648--

5393 
5394 
5395 
5419 

5420 

5425 
5429 

5430 

5441 
5450 
5456 
5459 
5460 

Waifill- U Pul~lt Tigard, Inc. --~· _$ 8,804 I 100% ~-$ 4,402 
Water . Foster Auto Parts, Inc. : $ 10,513 1 100% : $ 5,257 
Water -[ ··- i=~·sfer- Aut0=Part~: · 1 nc:·--=----$ -. ·-··-45·:a2·3:-T--~ To6°~ ·----r-$~-·-2~~9~2-~-1 

SW- Newberg Garbage $ 42,810 100% $ 21,405 1 

SW--t-·- Ne~:-~;~~~~~ge- ----$ ·3 0-;-000 .L1 00% $ - 15,000 
1 

' Service, Inc. 

SW Bend Garbage Company $ 215, 104 r---100°1; --$ - 107,552 
sw-· ·-· -- -New6ergGar6a9e - ·--- ·-- -1-·--·-- --· ·-

$ 14,918 100% $ 7,459 
, Service, Inc. 

sw--t-· Newberg G·-a-rb_a_g_e _ _. --- _J_-~~-
$ 4,796 I 100% $ 2,398 

Service, Inc. 
Plastics ··: ···- Denton-Pfastlcs-.Tri·c:·- -·--f -- 9:000 ---1ooo/o_l_$·-- --~·soo 

SW American West Leasing $- - 45)95 ~-100%- -·-$-- 22,998·-
Perc MidwayCleaners,Tnc-:- -$- 49,8f 4 100% ___ $ - 24,§07· 
usTs ·-, Devon.Oil compan~lnc-- $--9-9:o99i--96o/o ___ $ __ - 44,595 -

. I .. - ···-······-· .... -···--·-···- ·-- ·--·· .... . ---····- --·---!.····----·---- .. ·-·- --· -·--
UST s Devon Oil Company, Inc $ 124,917 87% $ 54,339 

·--~- -
Total $ 3,376,450 $1,624,243 

Ms. Vandehey presented certificates 3825, 3038, and 4000 for transfer. 

A motion was made by Commissioner Van Vliet to approve the transfers. Commissioner Malarkey seconded th~ 

motion and it carried with five "yes" votes. 

D. Informational Item: Update from the Department's Chemical Demilitarization 
Program 

Wayne Thomas, Chemical Demilitarization Program Administrator, provided a brief update to the Commission on 
the current status of the Department's Chemical Demilitarization Program. Mr. Thomas discussed the Hazardous 
Waste Storage and Treatment Permit (HW Permit) for the Umatilla Chemical Agent Disposal Facility (UMCDF) that 
was issued in February 1997. As of September 25, 2000 the Department has received 95 permit modification 
requests (72 were designated as Class 1 modifications, 18 as Class 2 modifications, and 5 as Class 3 
modifications). Class 3 permit modifications are the most significant modifications and require Commission 
approval. A summary was provided of the four Class 3 permit modification requests currently under consideration 
by the Department (one of the Class 3 modifications has already been approved by the Commission). It was 
requested the Commissioners consider whether they wanted to delegate decision-making authority to the 
Department for any of the Class 3 modifications (Storage of UMCDF secondary wastes in "J" Block, Secondary 
Waste Compliance Schedule, Incorporation of Air Emissions Standards, or Dunnage Incinerator and Associated 
Pollution Abatement System Improvements). 
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The rule-making process the Department has initiated to bring all of the stockpiled chemical weapons at the 
Umatilla Chemical Depot under regulatory authority was discussed. Following the public comment period, the draft 
rule will be presented to the Commission in March, 2001 . Mr. Thomas discussed the Department's public outreach 
efforts, and made special mention of his appreciation for the assistance the Department has received from the U.S. 
Army's Public Outreach Office. A memorandum was distributed that included information on other Chemical 
Demilitarization subjects including the Inspection Program and Compliance Status, Secondary Wastes, Post Trial 
Burn Health Risk Assessment, and the requirement that the Army demonstrate compliance with permit emission 
standards "upstream" of each furnace's Pollution Abatement System Carbon Filter System (PFS). 

E. Informational Item: Update on the May Incident at the Tooele Chemical Agent 
Disposal Facility (TOCDF) at Tooele, Utah 

Timothy Thomas of the Army's Program Manager for Chemical Demilitarization and Loren Sharp of the Washington 
(Raytheon) Demilitarization Company gave the Commission a summary of the chemical agent release that 
occurred at the Tooele Chemical Agent Disposal Facility in May, 2000. Mr. Thomas discussed the investigations 
that were undertaken, the lessons learned, and how those lessons are being applied both at the Tooele facility and 
at other chemical demilitarization facilities, including UMCDF. The Commissioners asked several questions for 
clarification . Commissioner Reeve requested the Department return to the Commission at a future meeting and 
provide clarification and an affirmative statement on the Army's capabilities to review and implement the 
Programmatic Lessons Learned Program. 

Staff Recognitions: Steve Greenwood and Kerri Nelson presented Mari, Belsky, Cheryll Hutchins, and Ruben 
Kretzschmar plaques for their years of service with the Department. 

Public Comment: There was no general public comment. 

F. Rule Adoption: Public Participation in Permit Process Rules 
Susan Greco, Rules Coordinator, presented this rulemaking which creates a system of categories that would provide 
increased public participation depending on the anticipated level of public concern, potential environmental harm and 
legal requirements regarding the permit action. The lowest category will include those permit actions over which the 
Department has no discretion and which have no environmental impact. The highest category (Category IV) requires 
public participation earlier in the process on "major'' permitting decisions by requiring the Department to hold a 
community involvement session in the community surrounding the site of the facility. This "open house" is in 
addition to the public hearing that occurs after a draft permit has been developed. The proposal adopts rules 
categorizing water quality and solid waste permit actions. The proposed rules also incorporate process requirements 
that used to be housed in Division 14. The air quality program will be doing the same as they redefine their 
permitting programs in late 2000 or early 2001 . The category process will cover all permit applications received 
prior to the rule changes as best as practicable. 

Ms. Greco pointed out two errors in the staff report. The first was on page 17 of Attachment A, 340-045-0060--
change "public health or safety of the environment" to "public health, safety or the environment." The second is on 
page 31 of Attachment A, 340-071-0100(96)---add after the word "Department" the phase "or its agent." 
Commissioner Van Vliet made a motion to adopt the public participation in permit process rules with the above 
amendments. Commissioner Reeve seconded the motion and it carried with five "yes" votes. 

G. Rule Adoption: Klamath Falls Carbon Monoxide (CO) Maintenance Plan 
Andy Ginsburg, Air Quality Administrator, gave the Commission a brief summary of CO planning in the State. 
David Collier, Air Quality staff, summarized the key points for the proposed Klamath Falls CO Maintenance Plan, 
emphasizing the Plan will allow EPA to eliminate the oxygenated fuel requirement in Klamath Falls. Commissioner 
Malarkey inquired about the Klamath County adoption of an air quality ordinance. Staff clarified that a revision to 
the Klamath County Air Quality Ordinance, addressing particulate pollution, was initially part of the rulemaking 
package as a pollution prevention measure. However, prior to the public hearing the Klamath County Commissions 
decided they needed more time to review the proposed changes and the Klamath County ordinance was not part of 
the final CO plan rulemaking brought before the Commission. The advisory committee was unanimous in their 
recommendation to eliminate oxygenated fuels. 
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A motion was made by Commissioner Bennett to adopt the Klamath Falls Carbon Monoxide Maintenance Plan as a 
revision to the State Implementation Plan (SIP). Commissioner Van Vliet seconded the motion and it carried with 
five "yes" votes. 

H. Rule Adoption: On-Board Diagnostic (0811) Vehicle Emission Test Method 
Andy Ginsburg, Air Quality Administrator, and Ted Kotsakis, Vehicle Inspection Program (VIP) Manager, presented 
this item. Mr. Kotsakis reviewed the history of VIP operations. DEQ has progressed to more sophisticated testing 
over the years beginning with a manual basic test, then to a computerized basic test, then to a BAR31 test, and 
currently asking the Commission to approved the new on-board diagnostic (OBD) test. 

EPA has required auto manufacturers to install second generation OBD systems on vehicles beginning with the 
1996 model year. For this OBD system the connectors under the vehicle dashboard are all the same, The OBD 
test provided more emissions reduction credit than our existing BAR31 test, and the duration of the OBD test is 3,5 
minutes compare to the current 10 minute BAR31 test. The scheduled implementation date for OBD testing is 
December 1, 2000. Repair shops and fleets in the Portland area would receive training offered by the Department 
to introduce the new OBD test to the repair industry prior to the implementation date. The OBD download 
information would be printed out for the customer when the vehicle fails; so the information can be used by the 
repair technician to facilitate repairs. 

Commissioner Bennett noted "on-board" was misspelled on the front page of the rule package. He also stated the 
name of the VI P's Medford station manager, Ted Wacker, was misspelled. Commissioner Bennett questioned why 
VIP was not considering using community college instructors for the OBD training. Staff responded that community 
college auto shop training has become manufacturer specific and was not appropriate for VI P's· purpose; and VIP 
has in-house expertise. Commissioner Van Vliet asked about the cost of the OBD testing equipment. Staff stated 
the cost was about $2,500 per test lane compared to a market cost for the enhanced test of about $150,000 per 
test lane. 

A motion was made by Commissioner Bennett to adopt the new rules and include the rules in the Clean Air 
Implementation Plan with the above corrections noted. It was seconded by Commissioner Van Vliet and carried 
with five "yes" votes. 

I. Action Item: Possible Commission Action on the Petition Filed by NEDC et al. For 
Reconsideration of the Civil Penalty Assessed by the Department Against Smurfit 
News Print Corp. 

Larry Knudsen , Commission legal counsel, reviewed the Petition for Reconsideration of the Department's Notice of 
Assessment of Civil Penalty Against Smurfit Newsprint Corporation filed by the Northwest Environmental Defense 
Center, Willamette Riverkeepers, Oregon State Public Interest Research Group, Oregon Chapter of the Sierra Club 
and the Oregon Environmental Council. Mr. Knudsen advised that penalty and penalty mitigation determinations 
had been delegated to the Director and the Commission's role was generally limited to review of contested case 
hearing orders. He also noted there was a significant legal question regarding whether such a determination was 
subject to review under ORS 183.484 and OAR 137-004-0080. He recommended the Commission find that the 
matter of reconsideration should be undertaken, if at all, by the Director and not the Commission. 

Commissioner Van Vliet made a motion to delegate to the Director the review and action of this case. 
Commissioner Malarkey seconded the motion and it carried with five "yes" votes. 

There being no oral public comment on agenda item J, the public comment period was closed . 

J. Action Item: Standards, Criteria, Policy Directives and Hiring Procedures to be 
Used in Hiring the Director of the Department of Environmental Quality 

Lydia Taylor, Deputy Director, presented this item. When reviewing the criteria, Commissioner Bennett indicated 
that in Attachment A, Standards section, Item 1, he would like it to read "a Bachelor of Science degree in an 
appropriate field of study from an accredited college or university." One additional letter of comment from Hells 
Canyon Preservation Council was received by the Commission but not received by the Department. It was 
reviewed and incorporated into the staff report with no changes made to the staff report. 
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Commissioner Malarkey made a motion to adopt the Standards, Criteria, Policy Directives and Hiring Procedures to 
be used in hiring the Director of DEQ including the amendment made by Commissioner Bennett. Commissioner 
Van Vliet seconded the motion and it carried with five "yes" votes. 

Deputy Director Taylor then went over the hiring timelines with the Commission. It was decided that Chair Eden 
and Commissioner Van Vliet would form the search committee. They would review the applications and interview 
the first round of candidates. All applications would be mailed to the entire Commission for review. Questions to 
ask the interviewees will be drafted by the Department with Commission input. The final candidates will be 
interviewed by the entire Commission at DEQ headquarters on November 6, 2000. This will be in executive 
session. 

At this time, the role of vice-chair was discussed. Commissioner Malarkey made a motion to elect Commissioner 
Van Vliet as vice-chair. It was seconded by Commissioner Reeve and carried with five "yes" votes. 

K. Action Item: Appointment of an Interim Director 
Commissioner Malarkey made a motion to appoint DEQ Deputy Director, Lydia Taylor, as Interim Director. This 
appointment would be in effect until a new director is hired, and would be with all benefits and salary of the position. 
The motion was seconded by Commissioner Van Vliet and carried with five "yes" votes. 

L. Commissioners' Reports 
Commissioners Bennett and Van Vliet commended Director Marsh on his tenure at DEQ. Commissioner Malarkey 
reported she had seen the Air Quality Division's presentation on upcoming rule revisior}s and complemented the 
staff bn their interactions with the community. She also indicated that metropolitan Eugene had adopted a 
wetwater management plan. Chair Eden had attended the Governor's Executive Review Panel regarding the 
Umatilla Chemical Depot. The next meeting will be October 5, 2000. 

M. Director's Report 
The Portland Harbor Cleanup will be directed by a joint Environmental Protection Agency (EPA)/Department of 
Environmental Quality (DEQ) Project Team. DEQ will have lead technical and legal responsibility for the upland, or 
on-shore, contamination cleanup and for coordinating with EPA on upland contamination that may impact in-water 
contamination. DEQ will also ensure that ongoing efforts, such· as the Combined Sewer Overflow project, Total 
Maximum Daily Load development and the Oregon Plan, are coordinated with the Superfund process so that 
potential conflicts are minimized wherever possible. EPA will have lead technical and legal responsibility for in
water (sediment) contamination. EPA and DEQ will work together on commun ity outreach activities. 

The Waste Policy Leadership Group (WPLG) is finalizing recommendations that include establishing a new 
statewide recovery goal, adopting new required wasteshed recovery rates, and developing new recovery programs 
and policies that would increase recycling statewide. The program recommendations under review would target 
key wastestreams su.ch as construction/demolition debris, food waste, mixed waste paper, and scrap tires. In 
addition, the WPLG is examining extended product responsibility proposals for specific materials such as waste 
electronics, mercury-containing wastes, and scrap tires, as well as other waste prevention program and policy 
recommendations. The final recommendations may include changes to administrative rules, legislation, and DEQ 
Solid Waste program priorities and activities. 

EPA launched its National Performance Track program on June 26, 2000. The program rewards top performing 
facilities, and is based largely on the Green Permits Program. Four Oregon facilities have applied to the National 
Environmental Achiever Track: Epson Portland, Inc., LSI Logic, Kinglsey Field (US Air Force), and Kerr-McGee. 
DEQ is working closely with EPA on this program. EPA was able to launch its program fairly quickly because we 
had tested these ideas in Oregon and they collaborated with states as they developed program elements. Because 
of this close coordination, our facilities are finding it easy to apply to both programs for added benefits. 

DEQ was part of the "stewardship group" that first recommended, then helped initiate and guide, the production of 
The State of the Environment Report, released Sept. 1, 2000. The group agreed that new options for Oregon's 
environmental management should be based on sound science, but quickly recognized choices about selecting 
and reporting data were not value-neutral. The stewardship group turned over responsibility to independent 
scientists in Oregon's universities. This scienc~ panel chose to emphasize ecosystems and natural functions of the 
environment, and the interconnection of these systems, in a way that provides a fresh look at how we address 
environmental management. Each section of the report suggests indicators to be used in tracking trends in the 
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environment. DEQ will now have the opportunity to engage in discussions with the scientists and the Oregon 
Progress Board regarding individual recommendations. 

Over the past several months, the Willamette Restoration Initiative (WRI) has developed a detailed draft workplan 
with specific action items and timelines. Paul Risser, President of Oregon State University and WRI Chair, 
prepared the Draft Overview, a policy-level document that outlines an overall conservation strategy for the basin. 
Recommended actions deal with clean water, water quantity, habitat, hydropower processes, and institutional and 
policy actions needed to support restoration strategy. The Draft Overview specifies stewardship objectives; 
identifies indicators and benchmarks for how we'll know if we are successful (from State of Environment Report); 
and identifies WRl's current and future roles. The WRI Board will be meeting all day on October 26 for its final 
review of the Willamette Restoration Initiative Strategy. 

On August 15th, EPA released the first phase of the National Air Toxics Assessment (NATA). Toxic air pollutants 
are chemicals known or suspected to cause serious health problems such as cancer and birth defects. The NAT A 
estimated there are 16 toxic air pollutants in Oregon above levels believed to be safe, and every county in the state 
has some toxic air pollutants above these levels. This confirms the need for the Oregon air toxics program 
recommended by DEQ's advisory committee known as the Hazardous Air Pollutant Consensus Group. The group 
recommended DEQ form a scientific advisory panel to help provide and evaluate more detailed information about 
toxics in local areas, and then work with communities to design plans to reduce health risks from air toxics. The Air 
Quality Division expects to propose rules to implement this program in about a year. 

Gary Messer, Water Quality Manager for Western Region , and Barbara Burton, updated the Commission on 
Oregon Metallurgical Corporation (Oremet) Water Quality Permit. Oremet is located in Albany, produces Titanium 
and has storm and process wastewater discharges of up to 1.9 million gallons/day. After treatment this wastewater 
is discharged to a 5 acre wetland area adjacent to Oak Creek, and the seepage from this wetland area discharges 
to Oak Creek. From about mid-July until the start of seasonal rains in the fall, Oak Creek has no flow upstream of 
the Oremet facility, but the Oremet discharges maintain a flow in Oak Creek that supports aquatic life and wetland 
habitats year round from their facility for a distance of about 2 miles downstream to where Oak Creek enters the 
Calapooia River. 

When the Oremet WO permit was issued in 1991 , an environmental organization successfully filed suit against 
DEQ for issuing a permit which violated the Department's mixing zone rules, in that our rules do not allow a 
discharge to take up more than 50% of the receiving stream's width. In response, the Department, working in 
cooperation with environmental groups, developed new mixing zone rules (OAR 340-041-0445(4)(g)) that allows for 
extended mixing zones where it is demonstrated the discharge creates an overall environmental benefit. In the 
Oremet renewal permit, the Department found that Oremet's discharge did provide an overall environmental benefit 
and established an extended mixing zone to be Oak Creek to its point of discharge into the Calapooia River and 
375 feet downstream. 

At the public hearing on August 29, 2000, 49 people were in attendance and 13 comments were entered into the 
record, all in support of the permit. On the last day of the Public Comment period (Sept 22), 3 environmental 
organizations submitted lengthy written comments in opposition to the Department issuing an extended mixing 
zone. The way the current rules are written, either the Department or the EQC can grant the extended mixing zone 
and permit. As soon as the Department reviews and responds to all the written comments submitted, we will 
determine if the Department should proceed with permit issuance, or if the matter should be brought before the 
EQC to make the final determination. 

Bob Baumgartner, Water Quality Manager at Northwest Region , briefed the Commission on the Blue Heron permit 
that is currently open for public comment. 

There being no further business, the meeting was adjourned at 3: 15 p.m. 
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