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Executive Summary

Thisdocument is aplan to attain the federal health standard for carbon monoxide (CO) in
Spokane, Washington. Spokane was already designated nonattainment for CO when the
1990 Amendmentsto the Clean Air Act were enacted on November 15, 1990. Under the
Amendments, Spokane was classified ""moderate” and required to submit a plan meeting
nonattai nment requirements established by the 1990 Amendments. Becauseof violations of
the CO standard in 1995, Spokane wasreclassified to " serious™ and required to submit a new
plan to meet additional nonattainment requirementsto ensurethat the area would meet the
CO standard.

The Spokane County Air Pollution Control Authority, the Spokane Regional Transportation
Council, and the Washington State Department of Ecology developed this™ serious” CO
attainment plan to satisfy these additional requirements. The requirementsaddressed by this
plan are asfollows:

e ademonstrationthat Spokane will attain the CO standard by December 31,2000, the
attainment date specified by the 1990 Amendments

e contingency measuresthat will beimplementedif the areafails to meet the CO
standard by the attainment date

e annual VehicleMilesTraveled (VMT) forecastsfor 1996 to 2000 and a processfor
tracking and reporting VM T

e ajustification that transportation control measures (TCMs) and strategiesto offset
any growth in CO emissionsresulting from growthin VMT or number of vehicle
trips are not required because of decreasing CO emissions

e aMotor Vehicle EmissionsBudget for transportation conformity

e acommitment for submission of periodic emissioninventoriesto the Environmental
Protection Agency (EPA) for every third year starting with 1996

A TCM was required to demonstrate attainment. ThisTCM, anew eastbound on-rampto
Interstate90, istargeted for completion in October of 2002.
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Preface

This document is aplan to attain the federal health standard for carbon monoxide (CO) in
Spokane, Washington. The United States Environmental Protection Agency (EPA) has
established ambient air quality standardsfor CO and five other pollutantsto protect public
health. EPA designates an areathat violatesthe CO standard as nonattainment for CO. The
Clean Air Act then requires state submittal of aplan for attaining the CO standard. Thisplan
must satisfy the plan regnirementsset forth in the Clean Air Act.

This serious CO attainment plan is the most complex CO plan — and one of the two most
complex attainment plans— produced to date in the state of Washington. The ability of this
plan to meet the requirementsof the Clean Air Act is ultimately the result of the efforts of
staff from Spokane County Air Pollution Control Authority (SCAPCA), Spokane Regional
Transportation Council (SRTC), Region 10 of the United States Environmental Protection
Agency (EPA), and Ecology. Singling out individualsrunsthe significant risk of omitting
someonewho isdeserving. | acknowledgethat risk and apologize to anyone who has been
overlooked. Certainly, any failure on my part to recognize efforts of any individual does not
diminish the value of the efforts.

| would like to express appreciation to the following individual s, because without them this
plan would never have been completed:

Ron Edgar and April Westby of SCAPCA

Pam Tsuchida, Ed Hayes and Eve Nelson of SRTC

Montel Livingston, Mahbubul Islam, Wayne Elson, and Christi L ee of EPA
Clint Bowman and Sally Otterson of Ecology

Again, my thanks to theseindividuals and my apologiesto anyone | have overlooked.
DouglasL. Schneider

Air Quality Program
Washington State Department of Ecology
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Chapter 1. Introduction

This plan for attaining the 8-hour National Ambient Air Quality Standard for carbon monoxide
(CO) in Spokane, Washingtonis ajoint product of the Spokane County Air Pollution Control
Authority (SCAPCA), the Spokane Regional Transportation Council (SRTC) and the
Washington State Department of Ecology. The United States Environmental Protection Agency
(EPA) currently designatesthe Spokane urban area as nonattainment for CO and classifiesit as
serious. Thefederal Clean Air Act requires aserious CO nonattainment areato develop aplanto
show that the areawill attain the CO standard by December 31,2000.

Thisintroductory chapter reviews Spokane's legal status under the Clean Air Act, summarizes
Spokane's previousplan for attaining the CO standard, and outlinesthe Clean Air Act
requirementsthat this serious CO attainment plan must meet. The chapter also reviewsthe
organization of this document.

1.1 CO Nonattainment and the Clean Air Act

EPA designated Spokane as nonattainment for CO in the 1970s due to numerous violations of
the 8-hour CO standard. The number of CO exceedancesin Spokane has decreased dramatically
since that time. Still, CO monitoring showed that Spokane continued to violate the CO standard
when the 1990 Amendmentsto the Clean Air Act were enacted on November 15,1990.

The 1990 Amendmentsto the Clean Air Act reaffirmed the nonattainment designation of all
areas of the country previously designated nonattainment for CO. This reaffirmation continued
the nonattainment designation of Spokane and three other areasin the state of Washington. EPA
requested that the state provide recommendations on CO nonattainment area boundaries by
March 15, 1991. Ecology coordinated with representativesfrom City of Spokane, Spokane
Regiona Council, SCAPCA, Spokane County Planning, and Washington State Department of
Transportation (WSDOT) on the review of the Spokane boundary. The review considered air
quality data, traffic, population, density, growth patterns, and the location of major industries.
Asaresult, the state recommended, and EPA accepted, the Spokane urban area as defined on
WSDOT urban area maps as the CO nonattainment area(see Figure 1-1). Thisareaisalso
referred to asthe 1980 Federal Aid Urban Area

In addition to the nonattainment area, Figure 1-1 shows locations of key monitored intersections,
the background Gonzaga monitor, and the meteorol ogical monitoring siteswithin the
nonattainment areas that were used in the technical analysis. Two additional meteorological
stations used in the technical analysislie outside the areashown on the map. The upper air
balloon release point for Spokane International Airport islocated 8.4 miles northwest of the
junction of Interstate 90 and U.S. Route 2 near Spokane International Airport. The Deer Park
meteorological siteis located about 16 miles north of the intersection of U.S. Route 395 and U.S.
Route 2.
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The 1990 Amendmentsrequired EPA to classify all CO nonattainment areas according to the
severity of pollution. EPA based a' moderateplus” classification on 1988-89 monitoring data.'
The classification required the state to develop, submit, and implement a plan to attain the CO
standard in Spokane that met all of the requirementsspecifiedin the Clean Air Act for a
moderate CO nonattainment area.> The 1990 Amendmentsestablished December 31, 1995, as
the date for attainment of the 8-hour CO standard by a moderate plus CO nonattainment area.

In the 1995 attainment year, the 8-hour CO standard was exceeded four times at thk monitor
located at theintersection of Third & Washingtonin Spokane.> The CO standard allowsonly
one exceedance a year at amonitor. An April 24, 1996, letter from EPA Region 10 in Seattle
informed Ecology that a review of monitoring data confirmed that Spokane had not met the CO
standard. EPA stated itsintention to proceed with rulemaking action in the Federal Register to
reclassify Spokanefrom " moderateplus™ to "' serious”.

Asaresult of EPA's letter, SCAPCA implemented the contingency measure specified in the
moderate plus attainment plan. The measure requiresthe maximum allowable oxygenatein
wintertime gasoline beginning with the 1996-97 CO season. This requirement raised the amount
of ethanol, the oxygenate normally used in Spokane, to 3.5 percent by weight.

On July 1, 1996, EPA formally proposed reclassification of the Spokane CO nonattainment area
to serious with publication of aproposed rulein the Federal Register.* The 1990 Amendments
require EPA to reclassify moderate CO areasto seriousif they have not attained the CO standard
by the attainment date.

Even prior to EPA’s proposed reclassification, stakeholdersin Spokane had raised issues about
CO monitoring. Recognizing the importance of an informed decision and the need to protect
public health fiom unhealthful levels of CO, Ecology, SCAPCA, SRTC and EPA enteredinto a
memorandum of agreement (MOA) in January 1997 with athree-fold purpose. The MOA was
implemented (1) to providean opportunity to develop information relevant to the proposed
reclassification, (2) to take proactive steps directed toward attainment and maintenance of the
CO standard, and (3) to prevent future exceedancesof the standard. The MOA concluded in July
1997 with an interagency review of information and control measures developed under the
agreement.

' Spokane's classificationis based on a design value of 13.8 pprn derived from monitoring data.
An areais classified moderate plus when the design valueis above 12.7 pprn but less than or
equal to 16.4 ppm. A design value higher than the CO standard of 9 pprnindicates that an areais
violating the standard.

2 The 1990 Amendmentsexempt areasthat are classified as' moderate” from certain
requirementsthat a' moderate plus" area must meet.

? The four exceedancesof the 9 pprn CO standard occurred as follows: 10.4 pprn on January 9,
1995; 13.1 pprn on December 11,1995; 11.2 ppm.on December 12,1995, and 9.6 pprnon
December 15, 1995.

* 61 FR 33879.
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EPA ultimately determined that Spokane had not met CO standard by the Clean Air

Act attainment date and reclassified the Spokane urban areaas " serious.” Thereclassification
became effective on April 13, 1998.° The reclassification resulted in new requirements for an
attainment plan and anew date for attaining the standard. The 1990 Amendments require serious
CO nonattainment areas attain the 8-hour CO standard by December 31,2000.

1.2 Spokane's Moderate Plus CO Attainment Plan

The Clean Air Act requires each state to develop air pollutionregulationsand control strategies
to meet federal health-based standards. These regulations and strategies constitutethe State
Implementation Plan (SIP). The plan may a so contain supporting material ssuch as emission
inventoriesand modeling demonstrations. The Clean Air Act requiresthat the SIP be submitted
to EPA for review and approval.

When EPA designates an area nonattainment for afederal health-based standard, aplan to attain
the standard isrequired as arevision to the SIP. Basically, the plan must provide an inventory of
the sources and amounts of pollutant emissions, project the inventory to the attainment year,
apply acontrol strategy, and demonstratethat the control strategy is adequate to bring the area
into attainment. Contingency measuresmust be implemented if the areafailsto attain the
standard by the attainment date.

The 1990 Amendmentstie specific requirementsfor the attainment plan to the moderate plus CO
classification. The control strategy must include winter-timeoxygenated fuel and alow-
enhanced vehicleinspection and maintenance (I/M) program. The plan must also forecast and
track vehiclemilestraveled (VMT) and include a contingency measureto reduce CO emissions
if VMT increases considerably faster than forecast. VMT is a statistical measure of thetotal
milesdrivenby all highway vehiclesin an area.

The 1990 Amendmentsal so include other related requirementsthat aretied to the CO
nonattainment designation. Theseinclude permitting rules and transportationconformity rules.
Transportationconformity requiresthat the attainment plan defineaMotor V ehicle Emissions
Budget (MVEB) for transportation planning. Projected mobile source emissionsmay not
exceed the emissions budget.

The 1990 Amendmentsrequire moderate CO nonattainment areasto submit periodic emission
inventoriesto EPA for every third year startingwith 1993. The requirement continuesuntil the
areaisredesignated to attainment.

A full listing of the componentsof amoderate plus CO attainment plan are as follows:
e acomprehensive, accurate, current inventory of actual CO emissions from all sources

e wintertime oxygenated gasoline
e |ow-enhanced/M program

> 63 FR 12007, March 12,1998.
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e ademonstration that the plan providesfor attainment of the CO standard by the
attainment date of December 31, 1995

e contingency measuresto be implemented if the areafailsto meet the CO standard by
the attainment date

e VMT forecastsfor each year until attainment year 1995

e aprocessfor tracking and updating VMT forecasts

e contingency measuresto beimplemented if actual VMT significantly exceeds
forecasts

¢ New Source Review rulesfor permitting major new sources and major modifications
to existing sources

e provisionsfor implementation of Reasonably Available Control Measures (RACM)
and Reasonably Available Control Technology (RACT)

e statetransportation conformity rule

e MVEB for transportation conformity

e periodic emission inventoriesfor every third year beginning with 1993

The state of Washington submitted its attainment plan for Spokaneto EPA on January 22, 1993.
The plan met most of the moderate plus CO requirements. In responseto EPA comments, the
state submitted correctionsto the emission inventorieson September 14, 1993. On September 1,
1994, the state submitted an explanation of how statelaw provided for RACT. The state
submitted a SIP revision that addressed EPA’s comprehensiverequirementsfor low-enhanced
/M programs under 1990 Amendmentson August 21, 1995. The state completed the moderate
plus attainment plan requirementswith the submittal of a contingency measure on April 30,
1996. The contingency measure required the maximum allowable oxygenate in wintertime
gasoline (3.5 percent for ethanol) if EPA made afinding of failure of timely attainment of the
CO standard provided that EPA, in consultation with SCAPCA and Ecology, also determined
that motor vehiclesare a contributing factor. The contingency measure was implemented
beginning with the 1996-97 winter-time CO season.

The April 30, 1996, SIP revision also addressed changes to the attainment plan resulting from
EPA's replacement of its mobile model with a new regulatory model. The mobile model isa
tool used in the development of the emission inventory for highway vehicles. The changeover
from mobile model MOBILE4.1to mobile model MOBILESa H resulted in revisionsto
emission inventoriesand the attainment demonstration. It also resulted in arevised winter-time
oxygenated gasoline requirement. For the period from September 1, 1995, to February 29, 1996,
the oxygenate content of winter-time gasolinewasincreased from 2.7 to 3.2 percent. The 1996
SIP revision specified an emissions budget for transportation conformity. SRTC used this
budget to determine whether transportation plans and projects conformed with the SIP until May
1999. Astheresult of acourt suit that required EPA to make formal determinations on whether
SIP emission budgets were adequate for usein conformity, EPA determined the budget for
Spokane was inadequate.

A serious CO nonattainment areamust meet moderate attainment plan requirements aswell as
additional requirementsrelated to the serious classification. As apreludeto the presentation of
serious requirementsin the next subsection, Table 1-1 summarizes moderate area attainment plan
requirements, the dates of submittalsto EPA, and the approval status.
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Table1-1. Approva Status of the Moderate Plus CO Attainment Plan

Requirement

Submittal Date

Federal Register Approval

Emission inventories
e 1990 base year
e 1995 projected

January 22,1993
Corrections September 14, 1993
Revised April 30,1996

62 FR 49442, September 22,1997

Oxygenated
Gasoline

January 22,1993

59 FR 2994, January 20,1994

VehicleEmission

January 22, 1993

61 FR 50235, September 25,1996

Inspection and Final August 21, 1995
Maintenance
Program .
Attainment January 22,1993 Deferred due to the proposed
Demonstration Revised April 30,1996 reclassification to serious (62 FR
49442, September 22, 1997)
Contingency April 30,1996 62 FR 49442, September 22,1997
Measure
VMT January 22,1993 62 FR 49442, September 22,1997
e forecaststo 1995 | Revised VMT forecasts, April
e trackingprocess | 30,1996
e contingency
measures
New Source Review | January 22,1993 60 FR 28726, June 2,1995
Revised March 8,1994 .
RACM for January 22,1993 62 FR 3800, January 27, 1997 (see 62
Residential Wood Revised December 9, 1994 FR 49442, September 22,1997)
Combustion |
RACT January 22,1993 61 FR 53323, October 11,1996 and

Revised September 1, 1994

61 FR 54560, October 21, 1996 (see
62 FR 49442, September 22,1997)

Transportation

January 22, 1993

Deferred for separate action (62 FR

Conformity Rule Revised May 30,1995 49442, September 22, 1997)
Revised November 30,1995
Motor Vehicle January 22,1993 e Deferred until approval of the

EmissionsBudget

Revised April 30,1996

attainment demonstration (62 FR
49442, September 22, 1997)
e Found inadequate (May 14,1999)

Periodic Emission
Inventory - 1993

September 29, 1995

62 FR 49442, September 22,1997

Spokane Serious CO Attainment Plan
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1.3 Serious CO Attainment Plan Requirements

Effective April 13, 1998, EPA reclassified the Spokane area as a serious CO nonattainment area
for not meeting CO standard by the moderate area attainment date of December 31, 1995. The
1990 Amendmentsrequire an areareclassified as seriousto submit a serious CO attainment plan
18 months after reclassification. The reclassification set the submittal date as October 13, 1999.
The 1990 Amendments mandate that a serious CO nonattainment area must meet moderate
attainment plan requirements aswell as additional requirementsrelated to the serious
classification. SCAPCA, SRTC and Ecology began consultingwith EPA on serious area
requirements after the 1995 exceedances. The three agencieswanted to understand the
implications of reclassification and be prepared, should EPA determine that Spokane had not met
the moderate attainment date. EPA outlined the requirementsthat Spokane's serious CO
attainment plan would have to meet in aletter dated June 11, 1996. This letter, along with the
Technical Analysis Protocol developed by Ecology, SCAPCA, and SRTC to meet these
requirements, isfound in Appendix A.

The requirements specified by EPA are asfollows:

e ademonstration that the plan providesfor attainment of the CO standard by the
attainment date of December 31,2000

e contingency measuresto be implementedif the areafails to meet the CO standard by
the attainment date

e VMT forecastsfor each year until attainment year 2000 — specifically, 1996-2000

e transportation control measures (TCMs)® and strategiesto offset any growthin CO
emissionsfrom growthin VMT or number of vehicletrips

e MVEB for transportation conformity

e periodic emission inventoriesfor every third year starting with 1996 to be submitted
to EPA the following year

This plan isdesigned to meet al of these requirements.
1.4 Organization of the Attainment Plan

This document and its appendices are the revision to the Washington State SIP that constitutes
the serious CO attainment plan for Spokane, Washington.

Chapter 1 reviews Spokane's current designation of CO nonattainment, summarizesthe
moderate plus attainment plan devel oped to attain CO standard, and outlines the serious CO
attainment plan requirements.

® TCMs reduce CO emissionsfrom motor vehicles by improving traffic flow, reducing
congestion or reducing vehicle use.
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Chapter 2 provides information on the CO standard and effects of CO on health. In addition, the
chapter provides specific information on conditions conducive to exceedances in Spokane and on
Spokane's monitoring network.

Chapter 3 summarizes emission inventories used in this plan. The periodic inventory for 1996
with some minor revisions serves as abase year inventory. The inventory is projected to 2000,
the attainment year, for usein the attainment demonstration. An explanation is provided on why
TCMs and strategies are not required to offset growth in CO emissions caused by growthin
VMT or number of vehicletrips.

Chapter 4 provides an overview of VMT forecasts and tracking. The chapter also includes a
contingency measure that will beimplemented if actual VMT differs substantially from forecast
VMT.

Chapter 5 addresses the demonstration of attainment of the CO standard. The chapter provides
information on the TCM needed to demonstrate attainment and definesthe MV EB for
transportation conformity.

Chapter 6 provides contingency measures that will be implemented if validated air quality shows
that Spokane has failed to meet the CO standard by December 31,2000.

Finally, Chapter 7 reviews commitments to meet ongoing nonattainment plan requirements and
outlines plansfor future SIP planning.
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Chapter 2. Air Quality Overview

This plan dealswith the National Ambient Air Quality Standard (NAAQS) for carbon monoxide
(CO). This chapter providesinformationon the CO standardsand health effects. It also
provides specific information on CO monitoring, exceedances and meteorology in Spokane.

2.1 Standards

In 1967, Congress passed the first Clean Air Act. A major provisionof the Act directsthe U.S.
Environmental Protection Agency (EPA) to identify priority pollutants, which, if unregulated,
would cause adverse health effects. The Act also specifiesthat EPA set and enforcea NAAQS
for each of these priority pollutants. The EPA hasidentified and set NAAQS for six pollutants:
ozone, nitrogen dioxide, sulfur dioxide, PM;o, PM; 5, CO, and lead.

The NAAQSfor COwassetin 1971. The CO NAAQS consistsof two standards, arolling 8-
hour average concentrationof 9 partsper million (ppm), and a 1-hour concentration of 35 ppm.
The CO NAAQS allowsfor no more than one exceedance of either standard in each calendar
year. A violation occurswhen two or more exceedancesare recorded at the same monitoringsite
during acalendar year. EPA is mandated by the Clean Air Act to review the standards every 5
years. EPA has periodically reviewed the CO standardsand has made no changesto the current
standards. EPA is currently reviewingthe standard.

2.2 Health Effects

Carbon monoxideis acolorless, odorless, tastelessgas. Carbon monoxideinterfereswith the
blood's ahility to carry oxygen. It entersthe body through the lungs, whereit is absorbed into
the bloodstream and then combines with hemoglobin in the red blood cells. Hemoglobinisthe
compound in thered blood cells that normally picks up oxygen from the lungs and carriesit to
thetissues. Carbon monoxidehas an affinity for hemoglobin in the blood approximately two
hundred times greater than oxygen's. Upon exposureto carbon monoxide, the hemoglobinsites
normally availablefor carrying oxygen are bound instead to carbon monoxide, resultingin a
deprivation of oxygen in the bloodstream. Carbon monoxide al so affectsthe central nervous
system by depriving it of oxygen.

The health effectsof carbon monoxideare similar to those experienced from any deprivation of
oxygen and can be exacerbated by exercisewhen a greater amount of air istaken into the body.
At greatest risk from carbon monoxideexposure are individual swith cardiovascul ar disease,
chronic obstructive pulmonary disease, pregnant women, and children. Exposuresto high
concentrationsmay result in headache, nausea, and sometimesdeath due to asphyxiation.
Chroniclow level exposureslead to decreasesin attentiveness, judgment of time, and driving
performance. Personswith cardiovascular disorders, who cannot compensatefor alack of
oxygen by increasing the blood flow to the body, are especially susceptible. For example,
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persons with angina (chest pains) have been shown to experience pain during exercisewhen
exposed to low levels of carbon monoxide.

2.3 Monitoring

EPA has established ambient air quality monitoring requirementsand standardsfor State and
Loca Monitoring Stations (SLAMS) and for National Air Monitoring Stations (NAMS). These
requirements and standards provide operating schedul es, data quality assurance guidelines, and
design and siting criteriafor carbon monoxide monitors.

Table 2-1 lists the carbon monoxide air monitors that have been operated in Spokane County
since1993. Figure 2-1 shows the locations of these carbon monoxide monitors. Several other
carbon monoxide monitors were operated in Spokane County prior to 1,993. However, sincethis
document only covers carbon monoxidelevels since 1993, these monitors were not included in
Table 2-1 or Figure 2-1.

The Washington Department of Ecology operates and administersthe carbon monoxide
monitoring program. Each of the carbon monoxide monitoring sites utilizesa Thermo
Environmental Instruments Model 48 or 48C GasFilter Correlation Ambient CO Analyzer. The
monitoringscheduleis continuous. Quarterly air quality monitoring reports are prepared and
submitted to EPA.

DESCRIPTION AND HISTORY
Thefollowing is ashort description and history of the monitoring sites.

Jack and Dan's Tavern established in 1983, also called Hamilton St. or Hamilton & Sharp, is
located along a very busy north/south arterial street just east of the central businessdistrict
(CBD) of the Spokane. Just after being sited Hamilton Street became amajor route to Interstate
90. Therewas considerable controversy over the siting of thismonitor due to the location of the
probe, whichisjust over the minimum setback from theintersection.

Backdoor Tavern established in 1989, also called Division and Sharp, islocated along the major
north/south routein Spokane, just north of the CBD. There have never been many exceedances
at thissite, whichislocated at mid-block. When Division Street wasrebuild as acouplet, CO
concentrations declined further as the evening pesk traffic moved to the north bound Ruby Street
leg. InJuly of 1999 the site was discontinued.

3™ Avenue established in 1989, also called Empire Ford, or Third & Washington, is located
along amajor east bound one-way arterial street next to the1-90 viaduct on the south edge of the
CBD. Thissite had the highest CO concentrationsduring the period of interest. Itisasothesite
that has raised the most controversy over itslocation. Thissiteis a a automobile dealership with
auto repair facilities, athree story parking structureand a customer pickup and drop-off areaat
street level under the parking structure.  The probe was located adjacent to the driveway into the
off street parking, next to on street parking and an awvning was placed near the probeinlet. Still,
when reviewed by EPA the site did meet siting criteria. 1n October of 1996 the leasefor
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Table 2-1. Carbon MonoxideMonitoring Sites (In Operation Since 1993)

DESIGNATION!/ | MONITORING SITE / PERIOD OF

AIRSID/STATEID |LOCATION RECORD

NAMS/ 530630040/ | Jack & Dan's Tavern/

3278039A (Hamilton & Sharp) 12101/83 - Present
1226 N. Hamilton Street
Spokane

SLAMS/ 530630043/ | Backdoor Tavern/

3278043A 1227 N. Division Street 12/19/89 - 7/22/99
Spokane

SPMS/ 530630044/ | 3 Avenue/

3278044A (Third & Washington) 12/07/89 — 10/4/96
423 W. 3" Ave.
Spokane

SLAMS1530630045/ | Spokane Club/

32780454 (Main & Monroe) 05/02/90  Present
Spokane

SLAMS/ 530630048/ | 3™ & Washington (north)/

3278047A (Third & Washington) 11/5/96 —5/20/99
Spokane

SPMS/ 530630049/ | 3™ & Washington (south)/

3278048A (Third & Washington) 1/1/97 - Present
Spokane

SPMS/ 530630005/ | Gonzaga

32780494 Spokane 12121/98 — Present

' NAMS, National Air MonitoringSites; SLAMS, State and Local Air MonitoringSites; SPMS, Special Purpose Monitoring

Sites

thislocation was canceled and the site was discontinued. However, two other monitors close by
replacedit. (See 3™ and Washingtonsites below.)

Spokane Club established in 1990, also called Monroe & Riverside or Main & Monroe, is
located on the west side of the CBD on arather complex intersection of Monroe St., amajor
north/south arterial, and Riverside Ave. and Main Ave. Thissiteisjust south of the Monroe St.
Bridge and the SpokaneRiver. There have been few exceedancesat this site.
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3™ and Washington (north) established in November of 1996 as a substitutefor the original 3'
Avenuesite, islocated directly north, about 40 feet, of the original site on the opposite side of
3rd Ave.

3" and Washington (south) established in January of 1997 is a replacement for the original 3™
Ave. site and the probe intake is located 43 feet west of the location of theintake of the original.
The sampling linefor the south probe runs from the same shelter as the north probe up and over
3" Avenueto a utility pole on the south side of 3™. The two sites 3™ and Washington north and
south were operated together until September of 1999 when the north site was discontinued. The
north side would normally run 1 to 2 ppm lower than the south. Wind direction would influence
which site was higher and by how much.

Gonzaga established in December of 1998 is a background site located in the middle Gonzaga
University Campus away from streets, east of the CBD not far from the Hamilton site. Data
from this site was used to calibrate the UAM modeling done for this SIP.

City d Spokane Carbon Monoxide (CO)
Monitoring Sites

Monlioring Sites
@ P.0. Building
W. 904 Riverside

Do Apartiments
@ N. 2528 Division St.

Homiton St
N1226 Hamitton

Backdoor Tavem
N 1227 Dimision

@ w 423 ard Ave,
Spokane Club
W 1002 Riverside

State
W. 710 cgue Ave

@ Gonzaga University

Figure 2-1. Map of Monitoring SitesListed in Table 2-1

In addition to the permanent monitoring sites defined in Chapter 2, Spokane has a long history of
special studies. Information on these studiesis providedin Appendix B.
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2.4 Exceedances

From January 1,1993 through the serious attainment date of December 31,2000, the Spokane
nonattainment area has had ten monitored exceedances and five violations of the 8-hour carbon
monoxide standard of 9 ppm. Violations occur when thereis more than one exceedanceat a
monitoring Sitein a calendar year.

The area has had no exceedancesof the standard since 1996 and no violations of the standard
since 1995. 1n 1993, two exceedancesat both Jack and Dan's Tavern and 3™ Avenueresulted in
aviolation of the standard a both sites. More significantly, in 1995, four exceedancesof
standard at 3™ Avenue resulted in threeviolations and failure of the Spokane nonattainment area
to attain the standard by the moderate plus attainment date of December 31, 1995. Single
exceedances of the standard occurred at Jack and Dan's Tavernand 3™ Avenuein 1996. Table
2-2 presentsthe six highest ambient CO concentrationsrecorded at the four long-term
monitoring sitesin the nonattainment area.

An exceedance of the 1-hour carbon monoxide standard of 35 ppm has never been recorded
within Spokane County.

Overall, the Spokane nonattainment area has experienced a substantial improvement in CO air
quality over the past 20 years. On an annual basis, there has been atrend toward areductionin
the number of exceedance events. During the past four years (1997-2000), the CO standard has
not been exceeded. Figure2-2 illustrates thisimproving CO trend graphically.

2.5 Meteorology

Spokane County issituated in abroad river valley that extends eastward into the Idaho
panhandle. The area, characterized by its' bowl-shaped"” topography, often experienceslong
periodsof air stagnationin winter months, which leadsto temperature inversion conditions.
During theseinversions, cold air is trapped near the valley floor with warmer air aloft,
preventing pollutantslike CO from escapinginto the air aboveit. Asaresult, CO levelscan
build to unhealthy levelsthat exceed the nationa standard.

In general, exceedances of the CO standard in Spokane County have occurred on weekdays
(Monday — Friday) between the hours of 5:00 PM and 10:00 PM. High stability, low wind
Speeds, and cool temperatures characterize the meteorological conditions during the exceedances
(45° F or lower).

The meteorologica data from the Crown Zellerbach monitoring site for the ten monitored 8-hour
CO exceedancessince 1993 are summarized below. Thesiteiscentrally located and providesa
general representation of meteorological conditionsin Spokane. The purposeof the summary is
not to provideadetailed analysis, but to highlight the general meteorological trendsthat are
present during CO exceedancesin Spokane. The summary is based on the total of 72 hourswith
calculated 8-hour averages of 9.5 ppm or above. The 8 exceedancesoccurred on 6
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Table 2.2. Six Highest CO Concentrationsat Long-Term Monitoring Sites,
January 1993-December 2000

(Non-overlapping 8-hour averagesin ppm)

MONITORINGSITE

January 1993-December 2000

DATE CONCENTRATION
Jack & Dan's Tavern November 10,1993 10.1
(established December 30, 1996 10.0
December 1, 1983) November 11,1993 9.8
March 6, 1993 9.0
February 14, 1996 9.0
December 15, 1995 8.8
Backdoor Tavern November 11,1993 8.5
(established November 10,1993 7.8
December 19, 1989; November 8,1993 7.6
terminated July 22, 1999) | January 31,1993 7.3
February 10,1994 7.0
December 15, 1995 6.7
3rd Avenue December 11,1995 13.1
(established November 11,1993 12.7
December 7, 1989; November 10,1993 11.8
terminated October 4, December 12,1995 11.2
1996) January 9, 1995 10.4
December 15,1995 9.6
February 12,1996 9.6
3rd & Washington December 30, 1998 7.7
(south) (established November 14, 1997 7.3
January 1, 1997 as a January 11,1999 7.3
replacement for the 3rd October 27, 1998 6.8
Avenuesite) November 11,1997 6.5
January 6, 1999 5.6
Spokane Club March 22,1993 7.9
(established January 9,1995 7.6
May 1, 1990) January 13,1995 6.7
December 11,1995 6.7
December 12,1995 6.7
November 29,1993 6.4
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Number of Observations above the Standard

400 1

100

Note:

Spokane Carbon Monoxide Trends
403 Number of observations above the standard : 1975 - 1999

76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99

Year
1. More than one exceedance during a single year at any one site is a violation of the Federal Carbon Monoxide Standard of
9 parts per million (ppm)
2. Because the CO standard is based on an eight hour average it is possible to have as many as three exceedance in a
single day at one site. Spokane also has multiple monitoring sites.

Figure 2-2. Carbon Monoxide Exceedances, 1995-1999
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days. For adetailed analysis of the meteorology during the exceedances, seethe Systems
Applications Incorporated modeling report presented in Appendix B.

In general, the wind speeds observed during the CO exceedances were low, with over 90% of the

Wind Speed
hourly wind speeds below 10 mph.
Wind Speed
Wind Speed  Fregquency Cumulative
Bin (mph) %
05 0 .00%
1 6 6.82%
2 27 37.50%
3 21 61.36%
5 9 71.59%
10 20 94.32%
15 4 98.86%
20 0 98.86%
More 1 100.00%
Wind Direction

0.5 1 2 3 5 10 15 20 More

The predominant winds observed during the CO exceedances were from the east, whichis
consistent with winds typically observed during periods of low wind speed in Spokane.

Wind Direction
Wind Direction Frequency Cumulative
Bin (9 %
45 4 4.55%
90 23 30.68%
135 21 54.55%
180 7 62.50%
225 12 76.14%
270 7 84.09%
315 10 95.45%
360 4 100.00%
All others 0 100.00%
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Temperature

Cool temperatures characterize the monitored CO exceedances, with over 90% of the
temperaturesbelow 50° F.

Temperature

Temperature Frequency Cumulative

Bin(°F) %

20 0 .00%

25 0 .00%

30 4 4.55%

35 15 21.59%

40 28 53.41%

45 24 80.68%

50 11 93.18%

55 5 98.86%

More 1 100.00%
Time Period

The mgjority of the CO exceedances occurred during the evening hours (between 5:00 — 10:00
pm). A break down of the beginning hour for all one-hour values greater than 9.0 ppm on the
eight exceedance datesis given below.

Beginning Hour Freguency Cumulative %

16
17
18
19
13
14
15
20
21

7

8

9
10
11
12
22

23
More

CORRPRRRPREPRPNNOWWEDIMODO®

15.00%
30.00%
40.00%
50.00%
57.50%
65.00%
72.50%
77.50%
82.50%
85.00%
87.50%
90.00%
92.50%
95.00%
97.50%
100.00%
100.00%
100.00%

Spokane Serious CO Attainment Plan

Page 2-9




Weekend vs. Weekday
The eight exceedances from 1993 to present occurred on weekdays.

2.6 Street Canyon Effects

Whilethe Crown Zellerbach data provides a picture of the overall meteorol ogical conditions
during CO exceedances, monitored CO concentrationsare actually influenced more by the local
meteorological conditions near the CO monitors. The meteorology near downtown CO
monitoring locations such as 3rd Avenue & Washington Street i sinfluenced by the nearby multi-
story buildings (called " street canyon effects™). The downtown buildings affect the transport and
dispersion of CO emissions, which can createlocalized " hot spots.” With aregional scale
model, such asthe Urban Airshed Model, thereis no way to quantify the localized effects of the
street canyonson the transport of CO emissions. A local scalemodel, such asCAL3 QHC, is
needed to account for micro-scaledispersion.
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Chapter 3. Emission Inventories

The Washington State Department of Ecology has submitted several carbon monoxide
(CO) emissionsinventoriesfor the Spokane nonattainment areato the Environmental
Protection Agency (EPA). The moderate attainment plan submitted in 1993 included a
base year 1990 inventory and a 1995 attainment year projection. In 1996 revised moderate
plan, revisionsof theseinventorieswere submitted to EPA. Ecology submitted periodic
update inventories representing base years 1993 and 1996, in 1995 and 1998, respectively.
This chapter dealswith inventoriesfor the serious attainment plan.

3.1 Serious Attainment Plan Inventories

Four typesof inventoriesarerequired for areas classified as serious: base year, periodic,
modeling, and onroad mobile source projection. Ecology devel oped two documents—an
inventory preparation plan (1PP) and a quality assuranceplan (QA Plan>-to guide
inventory development. The | PP outlines proceduresand datasources used to develop the
inventory. The QA Planidentifiesthe quality assuranceactivitiesthat ensurea
comprehensive, good-quality inventory that supportsdecision-making. EPA has approved
both the IPP and the QA Plan. (See Appendix B for the two documents and associated
approvals.)

Thebase year and periodicinventories are estimatesof actual emissionsrepresentativeof a
typical peak CO seasonday. The peak CO season occurs primarily in the winter months,
ranging from October to February.

A new base year inventory was constructed using 1996 as the base year, replacing the
original 1990 inventory. The new base year inventory is the 1996 periodic inventory with
some minor modifications. As stated above, the 1996 periodic inventory was completed
and submitted to EPA in September of 1998. The next periodic inventory, the 1999
inventory, will be submitted to EPA in 2001. Periodicinventoriesare due every three
years.

Modeling inventoriesare estimates of episode-specificemissions. They consist of actua
emissionson selected base case days and projectionsto the attainment year. The
projectionsare based on alowable emissionswhere they exist, and expected emission
projectionswhere allowable emissionshave not been established. Modeling inventories
were devel oped for ten base case days during 1993-96 and projected to the year 2000.

The onroad mobile source projectionis an inventory of expected emissionson atypical
peak CO season day in the attainment year 2000. Theinventory is used to set the Motor
Vehicle Emissions Budget for conformity. For comparativepurposes, typical daily
emissions from other sources are aso compiled. They are based on allowable emissions
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wherethey exist, and expected emission projectionswhere alowable emissions have not
been established.

The carbon monoxide emission inventory for the nonattainment areais divided into four
major components: point, area, nonroad mobile and onroad mobilesources. Point
sources are stationary sources emitting at or above a cutoff level. Ecology and the
Spokane County Air Pollution Control Authority set the cutoff level a 50 tons per year.
Areasourcesinclude emissions from stationary sourcesthat aretoo small to be included
in the point sourceinventory. Areasourcesincludesuch diverse sourcesasresidential
space heating, outdoor burning, and small industrial facilities. Nonroad mobile sources
include sources such as aircraft, locomotives, lawn and garden equipment, and
constructionand industrial equipment. Onroad mobile sourcesinclude cars, trucks, buses
and motorcycles.

Onroad mobilesourcesrepresent thelargest component of both the 1996 and 2000 peak
CO season emissions(Table 3-1; Figure 3-1). Point sources, nonroad mobile sources, and
woodstoves/fireplaces contributed amost all of theremaining emissions.

In the year 2000, al of the emission sources except onroad mobileshowed modest
increases. Theincreasesin areaand nonroad mobile source emissionswere based on the
assumption that emissionswould increase a the same rate as popul ation or employment,
whichever measure most closely matched the source. Point source projectionsare based
upon allowableemissions, and therefore showed an increase over the 1996 actual
emissions. Onroad mobile source emissionsdecreased 20% from 1996 to 2000 dueto the
turnover of motor vehiclesfrom older to newer models, enhancementsto the vehicle
Ingpection and maintenance program, and an increasein the oxygen content of gasoline.
Overdl, thereis an estimated 4% decreasein emissionsfi-om 1996 to 2000. Detailed
information on the emissionsinventoriesisfound in Appendix C.

Table3-1: Daily Peak CO Emissionsin Pounds per Day

Category BaseYear 1996 Projection Y ear 2000

Onroad Mobile 334,000 (48%) 269,000 (40%)

Point Sources 160,000 (23 %) 188,000 (28 %)

Woodstoves/Fireplaces 121,000 (17 %) 128,000 (19%)

Other Area Sources 20,000 (3%) 21,000 (3%)

Nonroad Mobile 63,000 (9%) 66,000 (10%)
Tota 698,000 672,000
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3.2 CO Emission Growth SIP Requirements

The Clean Air Act requiresa serious CO nonattainment areato adopt transportationcontrol
measures(TCMs) and strategiesto offset any growthin CO emissionsresulting from
growthin vehiclemilestraveled (VMT) and numbersof vehicletrips. The offset
requirement is not applicable to the Spokane nonattainment area. The decreasein onroad
mobile source CO emissions between 1996 and 2000 meansthat no TCMsor strategiesare
needed to offset growth.

3.3 Periodic Emission Inventories

The Clean Air Act requiresthe State of Washingtonto submit a periodicinventory of CO
emissionsfor Spokane every three yearsuntil EPA redesignates Spokaneto attainment.
Ecology submitted an inventory for 1996 to EPA in 1998. Ecology commitsto submitting
the periodic inventory for 1999 to EPA by September 30,2001.

e
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Chapter 4. Forecasting and Tracking Vehicle
Miles Traveled

This chapter reviews Clean Air Act requirementsfor forecasting and tracking vehicle miles
traveled (VMT), outlinesthe process for reporting actual VMT to the U.S. Environmental
Protection Agency (EPA), provides forecasts through 2000, summarizes tracking to date, and
provides a contingency measure that will only beimplementedif actual VMT differs
significantly from forecast VMT.

4.1 Serious Attainment Plan Requirements

The 1990 Amendmentsto the Clean Air Act established VMT forecasting and tracking
requirementsfor carbon monoxide (CO) attainment plans. VMT, a statistical measure of the
total miles driven by al highway vehiclesin an area, isrelated to mobile source emissions,
though, therelationshipisnot simple. Mobile source emissionsare asignificant consideration
for the development of an attainment plan because motor vehicles are the dominant source of CO
emissionsin most areas. The emission inventories developed for this plan show VMT increased
and mobile source emissions decreased between 1996 and 2000.

The 1990 Amendments established four requirementsrelatedto VMT. States are required to
address three of these four requirements— VMT forecaststhrough the attainment year, a
processfor tracking VMT and contingency measures— in attainment plans. The attainment
plan for amoderate plus CO nonattainment areahad to include VMT forecastsfor the years
1993, 1994 and 1995. Reclassification of a CO nonattainment areato serious extends the
attainment plan requirement for VMT forecaststo each year through 2000. EPA guidance
(January 1992), interpreting the tracking process requirement, specifies that the attainment plan
Isto identify the agency responsible for submitting the annual report and also a procedure for
consultation on report development and submission, consistent with Section 121 of the Clean Air
Act. The attainment plan must also identify those contingency measures that will be
implemented if actual VMT issignificantly greater than forecast VMT.

The fourth VMT requirement is annual reporting. An annual report must be submitted by
September 30 of each year on the previousyear's VMT forecast. The report evaluates the
accuracy of past forecasts and provides an opportunity to update VMT forecasts.
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4.2 VMT Forecasts

VMT isforecast and tracked for the entire CO nonattainment areato meet Clean Air Act
requirements. Spokane Regiona Transportation Council (SRTC) develops VMT forecastsby
using a network-based travel demand model. Information on the methodology is foundin
Appendix D.

The moderateattainment plan for Spokane contained daily VMT forecasts.for the years 1993,
1994, and 1995 asrequired. SRTC developed forecastsfor later yearsin conjunctionwith the
annual report (see Appendix D for thereport on 1999 VMT). Forecaststhrough the year 2000
are presented in Table 4-1 to satisfy Clean Air Act requirements.

Table4-1. VMT Forecastsfor the Spokane CO Nonattainment Area

Y ear M oder ate Attainment Plan Revised and New For ecasts
Forecast (milestraveled)
(milestraveled)

1993 6,982,200 . 6,283,980

- 1994 7,089,700 6,380,730
1995 7,232,300' 6,511,252
1996 _ - 6,613,806
1997 6,727,365
1998 6,603,756
1999 } 6,838,481
2000 . 6,918,031

The 1998 forecast reflectsa change from thetrend of increasing VMT. Thisdecreasereflects
SRTC’s use of newly developed land useforecastsin itstransportationdemand model. Land use
forecastsdictate the supply (people) and demand (places of work, schools, and shopping centers)
over theroadway network. Changesin thelocations of these parameters shift travel patternsand
VMT. Washington's Growth Management Act has required Spokane to plan locations where
growthwill occur. Asaresult of the Act, land-usechangesin the transportation demand model
have been updated. For example, residencesthat were previoudy expected to occur inrural
areas are now allocated closer to the urban boundary.
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4.3 VMT Tracking Process

The Washington State Department of Transportation (WSDOT), SRTC and the Washington
State Department of Ecology entered into a memorandum of understanding (MOU) to meet the
Clean Air Act requirement for atracking process. Under the MOU, WSDOT suppliesSRTC
with data on the actual VMT for the previous year by June 15. SRTC develops a peer review
tracking report that meets the contents specified in EPA’s January 1992 guidance by July 15 and
thefinal tracking report by August 15. Ecology is responsiblefor submitting the final report to
EPA Region 10 by September 30.

The MOU covered VMT tracking and reporting for the years 1993,1994, and 1995. The same
process was followed for 1996, 1997, 1998, and 1999 tracking and reporting. The process will
be used for 2000. To replacethisMOU, SRTC hasincorporated VMT tracking and reporting
into arecent MOU with Ecology on interagency coordination pursuant to the Transportation
Equity Act for the 21" Century. The signed MOU isfound in Appendix D.

4.4 VMT Reporting

EPA has specified that annual VMT reports are to be submitted by September 30. Thereports
comparethe actual VMT for the previous year with theforecast VMT. Ecology has submitted
reportsfor each forecast year through 1999. Ecology commitsto submitting the report for 2000
asrequired by the Clean Air Act. Tracking results presentedin Table 4-2 show that actual VMT
Isconsistently less than forecast.

Table4-2. VMT Tracking for the Spokane CO Nonattainment Area

Y ear Actual VMT Moder ate Per cent Revised and Per cent
(milestraveled) | Attainment Plan | Difference| New Forecasts | Difference
Forecast (milestraveled)
(milestraveled)
1990 5,712,886
1993 6,010,000 6,982,200 -139 % 6,283,980 -4.36 %
1994 6,232,000 7,089,700 -121% 6,380,730 -2.32%
1995 6,057,000 7,232,300 n/a 6,511,252 —6.95 %
1996 6,182,000 6,613,806 —-6.50 %
1997 6,365,000 6,727,365 -5.39%
1998 6,520,000 6,603,756 -1.27%
1999 6,635,000 6,838,481 -2.98 %
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4.5 VMT Contingency Measures

The 1990 Amendmentsrequire the implementationof contingency measuresif actual VMT for a
specific year exceeds the most recent forecast VMT. EPA guidance (January 1992) interprets
the Act as requiring contingency measuresif actual VMT significantly exceedsforecast VMT.
For the forecast years covered by the serious attainment plan (1996-2000), actual VM T must
exceed forecast VMT by 3.0 percent before EPA requiresimplementation of a contingency
measure. EPA recommendsthat emissionreductionsfrom VMT contingency measures should
counteract the effect of one year's growthin VMT. EPA specifiesthat contingency measuresare
to be implemented with minimal further action by the implementingagency. Since actua VMT
has been consistently less than forecast VMT, VMT contingency measureshave not been
implemented in Spokane.

Thefollowing early implementation contingency measure, Spokane's AirWatch, replacesthe
contingency measuresincluded in the Spokane's moderate attainment plan. The contingency
measureis referred to as “early implementation' sinceit is already being implementedin the
Spokanearea but no credit is being claimed for resulting emission reductionsin the attainment
demonstration.

AirWatch, a voluntary no drive day program, has thusfar been a three-year pilot program to
notify the public of poor air quality days and to encourage alternativesto single occupancy
vehicles. Public education along with daily carbon monoxide forecastsfor the following days
drivetime and fundsfor free busrides are used to encourage motoriststo reducetheir use of
motor vehicleson bad days. Plansarein the worksfor continuing the funding for the program.

Over the past three years AirWatch has been refined and surveys show that the publicis
becoming aware of the program. In thelast three years, however, Spokanehas not had high
enough CO levelsto call an “Alert” under the guidelinesset by the program. An “Alert” triggers
thefreebusrides. On several occasionsSpokane County Air Pollution Control Authority
(SCAPCA) hascalled a"Watch." Under a Watch, mediaand businessesare notified that

possi ble stagnant conditions could cause abuild up of CO and drivers are encouraged to find an
alternativeto driving alone.

An ongoing program such as AirWatch provides a degree of " overcontrol.” AirWatch reduces
actual VMT and resulting emissionson theworst air quality days below projected VMT and
emissionsbecausethe programis already in place and operational. Plansarein place to measure
the effectivenessof the program from increased bus ridership during Alerts. Thusfar, these
planshave fallen through since no Alertshave been called during the three-year existence of
AirWatch. Still, AirWatch remainsa reasonablemeasurefor enlisting the public to do their
shareto clean up the air and protect public health. In that spirit, SCAPCA, SRTC and Ecology
submit AirWatch as the VMT contingency measurefor this attainment plan.

The following excerptsfrom the AirWatch campaign materials provide an overview of the
program.
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What is AirWatch?

AirWatch is Spokane'swinter air quality public awarenessprogram. The program has severa
components, including:

o Daily air quality reports to the local media;

e Advertisingcampaignon television, radio, transit, billboards and in newspapers; and

¢ Promotional materialsfor employer participation

SCAPCA hasbeen reporting pollutionlevel s and wood burning status to the mediafor over a
decade. The reporting was expanded in 1998 as AirWatch, to incorporate CO levelsand
notificationsto motoriststo reduce drivingwhen air pollution levelsincrease.

AirWatch grew out of adesire by local public agenciesto devel op apro-active campaign to
predict high CO days, inform the public and encouragethe use of commute alternatives. The
AirWatch program runsfrom November through February and includes daily air quality reports
to the media, along with opportunitiesfor employer and community invol vement.

How does AirWatch work?

The cold winter months are the worst for Spokane's air quality. Strong, stubborninversionsand
stable weather patterns cause pollutants, like carbon monoxide from automobilesand smoke
particles from wood burning, to build up to potentially unhealthful levels.

Daily monitoring by SCAPCA tracksthe build-up of air pollutants. When CO pollutantsbegin
to rise and stagnant weather conditionsare predicted, a CO Watch or CO Alert will becalled. A
CO Watchinformscitizens of potential air quality problemsand encouragesthe use of transit,
carpooling, or another form of alternativetransportationto work the followingday. A CO Alert
means carbon monoxideis approachingunhealthy levels. Spokane Transit will offer free rides
on fixed routesand paratransiton CO Alert days. Thiscommunity-wideeffort to inform
residents and reduce air quality problemswill be broadcast during local television and radio
weather reports.

Wherewill | hear about AirWatch?

In addition to weather reports on local television and radio stations, a multi-mediacampaignwill
be launched in mid-November that includestelevision, radio, billboards, transit and newspaper
advertising. Featuringthe popular AirWatch jingle, each messageis designed to heighten
awareness about the combined impact of winter weather and automobile emissions on Spokane's
air quality and encouragethe use of alternativetransportation, instead of driving alone.

Spokane's largest employerswill also be asked to help spread the AirWatch message, through
voluntary worksite education programs. Using materialsprovided by SCAPCA and the Spokane
County CommuteTrip Reduction (CTR) Office, employers can educate employees about
Spokane's air quality issues and encouragethe use of commute alternatives when a CO Watch or
COAlertiscaled.
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Who arethe agenciesinvolved with AirWatch?
AirWatch was devel oped using grant funding and implemented by a consortium of public

agenciesincluding Spokane Transit, SRTC, SCAPCA, American Lung Association of
Washington and the Spokane County CTR Office.

4.6 Reference

U.S. Environmental Protection Agency, Section 187: Forecasting and Tracking Guidance
(January 1992).
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Chapter 5. Demonstration of Attainment

A magjor attainment plan requirement for a serious carbon monoxide (CO) nonattainment areais
demonstration of attainment of the CO standard by the date specified in thefedera Clean Air
Act. TheAct establishesDecember 31,2000 as the attainment date for areclassified serious
nonattainment area such as Spokane. The demonstration provides assurancethat implementation
of the control strategies specified in the plan will lead to attainment of the standard. The
demonstration a so providesabasisfor establishment of aregional motor vehicle emissions
budget for use in transportation conformity.

This chapter reviews the modeling conducted for this attainment plan, demonstrates attainment
of the CO standard through the use of a transportation control measure (TCM), documents the
TCM, and sets a mobile source emissions budget for transportation conformity.

5.1 Approach to Modeling the Attainment
Demonstration

COisusualy alocalized air quality problem. Elevated concentrations generally occur at
intersectionswheretraffic is slowed or delayed under weather conditionsthat favor CO
accumulation. TheU. S. Environmental Protection Agency (EPA) strongly recommendsthe
combined use of areawide and intersection modelsfor demonstrations of attainment (EPA, July
1992). Gridded areawide modeling is used to assessthe cumulativeimpact of all sourcesof CO
inan urban area. The modeled concentrations define the background CO concentration for each
grid square. Intersection modeling assessesthe direct impact of traffic on CO concentrations at
intersections. Themodels are run separately and the results summed to demonstrate attainment
of the CO standard. If the sum of two modelsis below the CO standard, attainment is
demonstrated. If the sum exceeds the standard, additional control measuresare identified to
reduce CO emissions and the demonstration i s repeated after accountingfor these additional
emission reductionsin the models.

The Washington State Department of Ecology, Spokane County Air Pollution Control Authority
(SCAPCA) and Spokane Regiona Transportation Council (SRTC) devel oped amodeling
protocol for the attainment demonstration with major assi stance from EPA Region 10. Based on
the best scientific judgment and concurrenceof the EPA, the protocol was revised several times
during the course of modeling. Some of these changes are not reflected in the protocol, but
documented in this chapter and Appendix E. Themodeling protocol itself isfound in Appendix
A as Attachment B to the Technical AnalysisProtocol.

Modeling for the attainment demonstration used two EPA-approved models (40 CFR Part 51
Appendix W). Theseare Urban Airshed Model V (UAM-V) for areawide modeling and
CAL3QHC (Version 2.0) for micro-scaleintersection modeling. Asdiscussed below in Section
5.4, Washington State al so received permission from EPA to use CAL3QHCR. A contractor,
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Systems Application International, Inc. (SAI) performed the UAM-V modeling on a one-
kilometer square grid for the entire nonattainmentarea. The contractor's report (SAI, October
1999) isincluded in Appendix E. SRTC performed all CAL3QHC modeling and modeled the
demonstration of attainment using resultsfrom both models. SAT’s report includesan evaluation
of the performanceof the areawide modeling. Ecology worked with SRTC and SCAPCA on
additional analysis of the areawide model and on the performance evaluation of the combined
models.

Modeling for this attainment plan involved four distinct phases. These phases are the following:

1. Areawide modeling of background concentrations

2. Evauation of worst-casecombined areawide concentrations and intersection
concentrations

3. Comparison of modeling results from different approachesto intersection modeling

4. Demonstration of attainment

These phases are discussed in turn in the remainder of thischapter.

5.2 Areawide Modeling of Background
Concentrations

SAI performed areawide modelingfirst by modeling five daysfrom the winter of 1998-99 to
evaluatethe performance of the model in simulating monitored concentrations. The ability of the
model to simulate monitored concentrations establishes adegree of confidencein the ability of
themodel to later simulate background concentrationsfor daysin 1993-95 and 2000 when no
monitored background concentrationsare availablefor comparison. The model ed background
concentrationsfor 1993-95 and 2000 are later used in the attainment demonstration. The days
selected for modeling and the rationale for their selection are found in the modeling protocol.

In anticipation of the need to evaluate model performance, Ecology established asingle
monitoring site at Gonzaga University during the winter of 1998-99 that qualified as an areawide
background monitor. Asit turned out, there were no CO concentrationsnear or over thelevel of
the standard during that winter. While thiswas good news from the standpoint of air quality, it
was problematic for purposesof model validation. SAI found the overall model performance for
selected days of relatively high CO concentrationsto be acceptable and proceeded with areawide
modeling of ten episode days from 1993-95 and projectionsof those days to the attainment year
2000. Ecology's supplementary analysisof the 1998-99 areawide modeling isfound in
Performance Eval uationsof the Modeling of Ambient CO Concentrationsin Spokane (A ppendix
E).

The areawide modeling resultedin two key findings. First, the modeling resultsindicate that
elevated CO concentrationsgenerally occur in the grids covering Spokane's central business
district where mgjor trafficintersectionswith significant congestion exist. CO levels appear to
riseand fall with traffic activity. Consequently, it is appropriateto focus the attainment
demonstration on intersectionsknown or suspected to have elevated CO concentrations.
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The second finding is that the relationship between CO emissionsfrom the Kaiser duminum
smelter at Mead and areawide CO concentrationsneeds further analysis. From the areawide
modeling, Kaiser appearsat timesto contribute significantly to widespread elevated CO
concentrations. Thisneedsto be verified using a point source model, which ismore appropriate
and realistic for the simulation of industrial stack emissions. Areawide gridded models, such as
UAM, are not designed to handle point sourceemissions very well. EPA recommendsthe use of
screening and refined techniques for point source analysis(40 CFR 51 Appendix W, 6.2.2.d.).

In responseto a request from SCAPCA and Ecology, Kaiser had the consulting firm CH2MHill
analyzethe impact of its smelter on nearby ambient CO concentrations. Becauseof the nature of
the terrain around the Kai ser smelter, the analysis addressed downwash, intermediateterrain
approaching the stack top elevation and elevated terrain. Themodels|SC-PRIME, ISCST3 and
AERMOD, respectively, were used to addressthe different terrain types as they were determined
to be the most appropriate modelsfor each situation. The analysissimulated meteorological and
operational conditions from 1993-1995 to correspond to the period used for the SIP analysis.

Evaluation of concurrent monitoringfrom downtown Spokane and a monitor maintained by
Kaiser Mead indicated that high concentrationsin the downtown are not reflected in
concentrationsmeasured at the plant. Evidently, concentrationsin the central businessdistrict
are not to be transported north to the Kaiser Mead site. Therefore, to determine the total CO
concentrationduring periods when CO impacts from the Kaiser smelter are at apeak, data from
the Kai ser Mead monitoring station were eval uated to obtain a representativebackground
concentration. Data from 2000 were examined when windswere from the northwest. When the
windswere from this sector, the monitor, which is situated to the northeast, is not affected by
emissionsfrom the Kaiser smelter. Further, maximum modeled impacts occur to the southeast of
the smelter. The highest monitored 1-hour CO concentration of 1.6 ppm was selected asthe
background concentration. The background concentration is added to the model ed concentration
to arriveat the total CO concentrationat any spot.

The analysisindicatesa maximum total 8-hour modeled concentration of 8.6 ppm on the hilltop
to the southeast of the smelter. The modeled results are overlain on the USGS quadrangle map
inFigure5-1. During aDecember 1995 episode of high CO concentrationsin downtown
Spokane, the Kaiser Mead monitor (which isnot located in an areaof maximal concentrations)
measured a maximum concentration of 2 ppm. This correspondsto a highest modeled
concentration of 5.6 ppm for the same December episode. While modeled and monitored
concentrationscannot be compared directly because the model uses allowableemissions (or
potential to emit) and the monitor reflectsthe effects of actual emissions, the significant
difference between model ed and monitored concentrationsleadsto the conclusion that the
modeled concentrationsare conservatively high. The report prepared by CH2MHill onthe
Kaiser Mead smelter analysisisfound in Appendix E.

Sincethe modeled concentrationis closeto the CO standard of 9 ppm, Kaiser will be required to
verify that CO exceedances are not occurring on the hilltop to the southeast of the plant during
smelter operations. Ecology's Industrial Section is developing an order to make the monitoring
requirement enforceable. Ecology will submit the order to EPA for approval whenit isfinalized.
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The order will be submitted by October 13,2001.

5.3 Evaluation of Worst-case Combined Areawide
and Intersection Modeling Results

The next phase of modeling focused on model performanceand validation of the combined
modeling results. Worgt-case—that is, modeled maximum—CO concentrationsfor three
monitored intersections were simulated for ten episode days from 1993-95 as specified in the
modeling protocol. The episode days were selected on the basis of elevated CO concentrations.
The modeling protocol provides additional information on the selection of days. Thethree
monitored intersectionsare Third & Washington, Hamilton & Sharp, and Main & Monroe.

The worst-case CO concentration for an intersection i s the sum of the highest possibleareawide
concentration and the highest possibleintersection concentration for an episode day. The
areawide concentration isthe UAM-V modeled maximum 8-hour concentration for the grid-
sguare wheretheintersectionislocated. The 8-hour intersection concentration is based upon the
highest of the maximum 5 p.m. I-hour concentrations modeled by CAL3QHC in the vicinity of
theintersection. The 1-hour concentration is converted into an 8-hour concentration through the
use of a persistence factor, which reflectsthe empirical ratio of 8-hour to 1-hour concentrations.
Thisuse of CAL3QHC "in the screening mode™ providesworst case CO concentrationsfor an
intersection. Use of CAL3QHC to model peak afternoon concentrationsis the EPA-approved
use of the CAL3QHC mode (40 CFR 51 Subpart W).

Performanceeval uation of the worst-case modeling lead to the following significant findings:

e Worst-casemodeling of CO concentrationsis avalid approach for the Third &
Washington and Hamilton & Sharp intersections.

e Worst-casemodeling does not meet criteriafor model validationfor theMain &
Monroeintersectiondue to modeled gross overpredictions of CO concentrations.
While the reason for such overpredictionsis not known, it is hypothesized that poor
model performanceis attributable to the proximity of theintersectionto the Spokane
River canyon and the complex configuration of the group of intersectionsformed by
Main Avenue, Monroe Street, Spokane Falls Boulevard, and RiversideAvenue.

e November 10-11, 1993 was selected astheworst case episode. This episodepersists
for two days and has the second and third highest CO concentrationsof all ten
episodedays.

Asaresult of the performance evaluation, the intersection Main & Monroewas dropped from
any further considerationin attainment demonstration. Only limited further modeling was
performed on thisintersection for purposes of model performanceevaluation. Further
information on the performance evaluation is found in Performance Eval uations of the Modeling
of Ambient CO Concentrationsin Spokane (Appendix E).
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5.4 Comparison of Modeling Results from Different
Approaches to Intersection Modeling

Further modeling of worst-case CO concentrations raised anumber of questionsabout this
approach. When episode days were projected to the year 2000, the resulting CO concentrations
were much higher than the wintertime concentrations that have been observed during the past
few years.

Further, EPA has devel oped anew mobile source emissions model MOBILESG to replace
MOBILESb, which was used for this plan. Calculation of maobile source emissions using the
SierraCold CO Model, which incorporates many new features of MOBILES6, shows that
projected 2000 emissionsare over 6 percent lower than those calculated by MOBILES5b (see
Appendix E). Thus, theresulting CO concentrationsin this plan are most likely overestimated as
aconsequence of using MOBILESb emission factors rather than MOBILE6. These
considerationsraised the issue of whether the worst-case CO concentrationsbest represented the
CO concentrationsbeing monitored a the intersections.

EPA’s Guidelinefor Modeling Carbon Monoxidefrom Roadway | nter sections (November 1992)
outlines an alternative approach to use of areawide and intersection modeling resultsin a
demonstration of attainment. In thisrefined approach, the temperature, wind speed and wind
directionused in UAM-V modelingis aso used in CAL3QHC modeling. The CAL3QHC
mode! isrun using the hourly UAM-V temperature, wind speed and wind direction from the
grid-squarewherethe intersectionis located. Then the hourly UAM-V concentrationsfor the
grid sguare are summed with the CAL3QHC resultsfor the same hour to determine thetotal

i ntersection concentration for each hour. The results are averaged for 8-hour periodsto
determinethe maximum 8-hour concentration.

When CAL3QHC isrun using the UAM-V inputs, themodel iscalled CAL3QHCR. EPA
allowsthe use of CAL3QHCR on acase-by-casebasis (40 CFR 51 Appendix W, 6.2.2.a.). To
be acceptable CAL3QHCR predictionsmust be superior to CAL3QHC predictions. Theanaysis
provided in Performance Evaluations of the Modeling of Ambient CO Concentrationsin Spokane
(Appendix E) showed that CAL3QHCR provided the best estimate of observed concentrations.
The document aso contains additional performance evaluation of the CAL3QHCR results. EPA
Region 10 granted the state's request to use the model (Appendix E).

5.5 Attainment Demonstration

SRTC demonstrated attainment of the CO standard in 2000 at each of seven analyzed
intersections. The sevenintersectionswere selected for the attainment demonstration by ranking
intersectionson the basis of severity of level-of-service and/or traffic volume and the potential
for violation or possibleviolation of the CO NAAQS.
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Six of the seven intersectionsshowed attainment of the CO standard (total impact below 9 ppm)
without any additional control measures. The seventh intersection, 3rd Avenue & Washington
Street, wasinitially projected to be over the standard (9.38 ppm) and required additional
emission reduction. Through aseries of workshopswith local jurisdictionsand citizen
representatives, SRTC reviewed multipletransportation control measures (TCMs) based on their
potential to reduce traffic and/or CO emissionsfrom motor vehicles. One of these TCMs—a
new eastbound on-ramp to I nterstate 90 (1-90) —was selected to demonstrate attainment at 3rd
Avenue & Washington Street. The selected TCM also affected projected CO concentrationsat
four nearby analyzed intersections. Table 5-1 summarizesthe final results of the attainment
demonstration. A detailed discussionisfound in Modeling Carbon Monoxide from Roadway
Inter sectionsin Spokane Using CAL3QHC in Appendix E.

Table5-1. Demonstrationof Attainment for Selected | ntersectionson 11/09/00

CAL3QHC+UAM MAXIMUM

INTERSECTION 8-HOUR AVERAGE (ppm)

A. IntersectionsNot Affected by the TCM

Hamilton St. & Sharp Ave | 8.71
Northwest Blvd & Indiana$t. | 8.76

B. IntersectionsAffected by the TCM

3rd Avenue & Washington St 8.64
2nd Avenue & Browne St. 8.45
3rd Avenue & Browne St. 8.85
2nd Avenue & Division St 8.63
3rd Avenue & Division St. 8.73

Theintersectionslisted in Table 5-1 were selected on the basis of some of the same criteriaused
to identify intersectionsfor hot-spot conformity analysis. At aminimum, any projectsin or
affecting one or more of theseidentified intersectionsmust complete CO project-level (hot-spot)
analysis. Additional requirementsfor project-level analysisare found in 40 CFR 93.123.

The projected mobile source emission inventoriesfor the attainment demonstrationwere
prepared in 1999. Theinventoriesreflected the provision of WAC 173-422 that vehicleswith a
model year newer than four year old and older than 24 years old are not exempted from testingin
the Emission Check Program, the state's motor vehicle inspection and maintenance (I/M)
program. Accordingly, theinventoriesreflected biennial /M testing of vehicles spanning model
year (MY) 1976 throughMY 1996.
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In 2000, Ecology modified the I/M program to exempt four-year old vehiclesasaresult of a
successful chalengeto Ecology's interpretationof the statutory language exempting newer
vehiclesfrom the /M program. RCW 46.16.015(2)(j) exemptscars newer than five yearsold,
beginning January 1,2000. Since Ecology has abiennial testing program, the year 2000 started
with the testing of even MY vehiclesspanning MY 1976 (the oldest vehiclestested) to MY 1996
(the newest). As aresult of themodification, thelast MY 1996 vehicles were tested on May 25,
2000. After that date, Ecology ensured that vehicles newer than five years old were exempted
from the program by testing no vehiclenewer than MY 1994.

On October 31,2000, Ecology adopted revisionsto the WAC 173-422 that specify the vehicles
to be tested each calendar year (see Appendix E for testing schedule). Ecology isincorporating
therevised rules, which are found in Appendix E, into the state's Motor V ehicle Inspection and
Maintenance Program State | mplementation Plan to meet EPA requirements.

Ecology and SRTC evauated theimpact of the modified new car exemption on the attainment
demonstration. Ecology anayzed the impact of the change on the mobile source inventories
used for the attainment demonstration. Since mobilesourceinventoriesare based upon emission
factorsfrom EPA’s MOBILESb emissions model, Ecology focused on how the modification to
the program affected emission factors.

While the attainment demonstration is based on projecting the November 10-11, 1993, CO
episodeto November 9,2000, MOBILESb alowsfor calculation of emission factors only for
January 1 and July 1 of each year. Projected 2000 mobile sourceinventoriesare based on July 1,
2000, emission factors sincethey are more conservative than January 1,2001 emission factors,
which reflect adlightly newer fleet of on-road vehicles. Since mobilesource CO emissionsare
highly dependent on temperature, November episode temperatureswere used to calculate the
2000 emission factors.

When the newest model year tested in the /M programis MY 1996, the emission factor for a
speed of 24 mphis 23.83 grams of CO per mile(gpm). When MY 1996 is exempted from the
program and the newest model year tested becomesMY 1994, the emission factor changesto
24.08 gpm. Thisisan increaseof only 1 percent. Ecology forecast that such an insignificant
increasein the emission factor would not have any significant effectson modeled CO
concentrationsthat demonstrated attainment of the CO standard.

EPA recommended that the remodeling of the intersection with the highest projected CO
concentrationto confirm that the modificationin the /M program would have minimal impact
on the attainment demonstration. Table 5-1 above showsthat the highest projected CO
concentrationis 8.85 ppm at 3rd & Browne. In the attainment demonstration, background and

I ntersection concentrationsare summed and compared to the standard. The background
concentrationis derived from the UAM-V modeling of point, areaand mobile sources. The same
background concentrationsthat were used in the attainment demonstration were used in the
remodeling since a dight change to the mobile source emission factor will have no significant
impact on the background concentration. SRTC reran the intersectionmodeling with revised
mobilesourceemission factors. Theresult was a projected CO concentrationat 3rd & Browne
of 8.87 ppm. Thedifference between the previously modeled concentrationof 8.85 ppm and the
remodel ed concentration of 8.87 pprnisanincreaseof only 0.02 ppm. Since the projected CO
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concentration at the intersectionwith the highest modeled concentrationremains below the CO
standard, the remodeling confirmsthe demonstration of attainment.

5.6 Transportation Control Measure Used to
Demonstrate Attainment

The TCM that is used to demonstrateattainment in 2000 is anew on-ramp from northbound
Division Street to eastbound Interstate90. ThisTCM focuses on reducing congestionin the
central-businessdistrict a the 3rd Avenue & Washington Street intersection by allowing direct
eastbound freeway access rather than requiring circuitoustrips through downtown.

Aspart of theimplementationof thisTCM, the City of Spokanewill maintain and optimize
signal coordination along the Second and Third Avenuecorridorsin order to minimize delay at
intersections. SRTC followed standard practicein optimizingsignal timing for the analysisof a
TCM (TransportationResearch Board, 1994). Dueto variationsin driver behavior and land use
changes, operational characteristicsused for the analysismay differ from operational
modificationsimplemented with the TCM. Nonetheless, operational characteristics(i.e., signa
phasing) at the critical intersectionswill beimplemented to maintain or improvethe forecast
emission reductions for the 70-second signal cycle used in the analysis.

The SRTC Board of Directorsapproved the incorporation of the TCM into the Transportation
Improvement Program (TIP) on February 10,2000. The funding packagewas outlined, and the
TIP revisionto reflect the construction of the TCM was forwarded to the State Department of
Transportationon March 9,2000. Copiesof the SRTC Board approval and therevised TIP are
includedin Appendix E.

SRTC’s incorporationof the TCM into the TIPis just thefirst major step of numerous planning,
design, engineering and construction steps that will need to be completed before thereis anew
eastbound on-ramp to 1-90. SRTC, the Washington State Department of Transportation
(WSDOT) and the Federal Highway Administration(FHWA) play significant rolesin carrying
out these steps. Table 5-2 provides an overview of the major steps, the agency responsiblefor
the compl etion of these steps and the target date for completion.

Table5-2. Maor Steps Leading to the Implementation of the TCM

MAJOR STEP RESPONSIBLEAGENCY TARGET DATE

Project incorporationinto the TIP SRTC March 9,2000 (completed)
Planninglevel analysis SRTC | September 2000 (compl eted)
Preliminary design completion WSDOT June 2001 (compl eted)
Accessrevisionreport approval FHWA September 2001

Project out for bid WSDOT February 2002

Project open to public WSDOT October 2002
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Funding for the TCM comes from Congestion Mitigation/Air Quality accountsand alocal
match. The cost of the TCM isestimated at 5.2 million dollars.

5.7 Motor Vehicle Emissions Budget

Under EPA's transportation conformity regul ations(40 CFR Part 93), transportation plansand
Improvement programsmust be consistent with the motor vehicle emissionsbudget (MVEB)
defined in the SIP. The State of Washington explicitly defined aMVEB for the Spokane CO
nonattainment area in the moderate attainment plan submitted to EPA on April 30, 1996. Ina
Federal Register notice published on September 22, 1997 (62 FR 49442), EPA deferred approval
of the MVEB until EPA had approved the demonstration of attainment. EPA approval of the
demonstration of attainment was deferred until EPA had determined whether to reclassify
Spokaneto serious. InaMay 14, 1999, letter to the Department of Ecology, EPA found the
emission budget inadequatefor usein conformity determinationsbecause Spokane had not
attained the CO standard by the required attainment date and was subsequently reclassified to
serious. TheJune 10, 1999, Federal Register notice of adequacy status (64 FR 3217) listed the
Spokane CO MVEB asinadequate. The May 1999 letter and June 1999 Federal Register notice
arefound in Appendix E.

The MV EB isthe on-road mobile source portion of the total allowableemissions defined in the
SIP for the purpose of demonstratingattainment. In thisserious CO attainment plan, the on-road
mobile source emissionsused to demonstrateattainment in 2000 are 268,871 pounds per winter
day. Thisamount—268,871 pounds per winter day—is the MVEB. The budget is seasonally
adjusted to reflect peak CO season weekday emissions. It represents40 percent of the CO
emissionsfrom al sources. The MVEB appliesto 2001 and future years unless changed by an
EPA-approved SIP. OnceaMVEB isfound to be adequate by EPA or this SIP is approved, for
future Spokane Transportation Plans and Transportation Improvement Programsto conform, the
emissions must be less than or equal to the MVEB. SRTC’s description of how the emissions
budget was developedis found in Appendix E.

EPA's transportationconformity regul ationsal so require the following:

¢ consultationamong federal, state and local agenciesbeforethe plan issubmitted to EPA;
e submissionof full implementationplan documentation to EPA; and
e addressingany stated concernsof EPA.

A consultation on the MV EB was held on October 25,2000. The minutesarefoundin
Appendix E. Thisplan has been revised to addressEPA's concerns; the plan includesthe full
documentation.
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Chapter 6. Contingency Measures

The Clean Air Act requiresthat a plan for meeting the carbon monoxide (CO) standard include
contingency measures. For a serious CO nonattainment area, the measures are implemented if
the areafails to meet and maintain the standard by the attainment date established by the Act,
December 31,2000. Contingency measures provide emission reductions that can occur quickly
while further plan revisionsto reduce CO emissions are being considered.

This chapter describes the contingency measures that will be implemented if Spokane failsto
meet the standard and estimatesthe air quality benefit of implementation.

6.1 Description of the Contingency Measures

Contingency measures must be implemented to further reduce CO emissionsif the CO standard
isviolated. The Spokane Regional Transportation Council (SRTG) organized workshopswith
techniciansand citizen representativesto identify measuresthat would decrease CO emissions
and congestion in downtown Spokane. The contingency measures adopted as a result of the
SRTC Transportation Control Measure (TCM) workshop process are channelization on Browne
Street and signage improvementson Division Street. These measures can be implemented
quickly if the CO standard were violated. Other contingency measures suggested in the TCM
workshop process were eliminated since implementation would take longer or funding could not
be found.

The contingency measureswill improve traffic flow by minimizing or eliminating weaving
movements on Browne and Division Streets between 2nd and 3rd Avenues. Currently, weaving
slows or stopstraffic progression on both streets. The placement of jersey barriers on Browne
will force vehiclesto queuein the appropriate lanes between the critical intersections of 2nd and
3rd Avenues. Whiletraffic proceeding on Division to the intersectionswith 3rd and 2nd
Avenuesis channelized already, improvementsto the existing signage help drivers determinethe
appropriate lane and minimize or eliminate lane changes between 3rd and 2nd Avenues.

CO levels at the intersection of 3rd & Browne are expected to improve as aresult of
channelization. CAL3QHC analyseswere modified to quantify the expected benefits.
Analytical modificationsinclude a geometric change to account for the barriers channelizing
Browne and a change in queue dynamics on Brownethat result from the new channels.
Quantification using CAL3QHC in the refined mode indi cates the maximum running 8-hour
average concentration of CO at the intersection of 3rd & Browneimproves by 0.23 parts per
million (ppm) (Table6-1). Detailed Urban Airshed Model V (UAM-V) and CAL3QHC results
for 3rd & Browne that provide the basisfor this analysisare found in Appendix F.

CO concentrations a other intersectionson Browne and Division Streets that were analyzed for
the demonstration of attainment in the previous chapter remain unchanged. Sincethe
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channelization occurs on Browne between 2nd and 3rd Avenues, traffic volumeson Browne
approaching 2nd Avenue are not affected and the projected attainment demonstration CO
concentration of 8.45 ppm at 2nd & Browne remainsthe same.

The signage improvementson Division are expected to reduce CO concentrationsby improving
traffic flow. Current models however are not ableto predict the effect of signage on traffic
volumes. Sincethe traffic volumesare not changed, the projected concentrationsat 2nd &
Division and 3rd & Division remain those projected for the attainment demonstration.

The projected CO concentrations at these threeintersectionsare included in Table 6-1 to provide
amore compl etepicture of the projected impactsof contingency measure implementation.

Table 6-1. Estimated November 9,2000, Benefits of Channelization of Browne Street between
2nd and 3rd Avenues

CAL3QHC+UAM MAXIMUM 8-HOUR

INTERSECTION AVERAGE (ppm)
Before After
Channelization Channelization
3rd Avenue & Browne St. 8.85 8.62
2nd Avenue & Browne St. 845 8.45
2nd Avenue & Division St. 8.63 | 8.63
3rd Avenue & Division St. 8.73 8.73

Another benefit that may be realized from implementation of the contingency measuresisan
improvement in travel speedsthat will resultin lower CO emissionrates. This potential benefit
was not modeled.

6.2 Implementation of the Contingency Measures

The SRTC Board of Directors approved potential contingency measuresfor inclusionin the
serious attainment plan on February 10,2000. Minutesof the SRTC Board approval are
included in Appendix E.
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Chapter 7. Commitments for Further SIP Actions

This chapter reviewscommitmentsmade in this plan for future actions, as well as, setsforth
plansfor future State |mplementation Plan (SIP) development.

7.1 Plan Commitments

This plan established commitmentsfor submissionof aperiodicinventory for 1999, for tracking
and reporting vehiclemilestraveled (VMT), for requiring Kaiser to monitor carbon monoxide
(CO) in thevicinity of Mead plant, and for compl eting a transportation control measure (TCM)
to fully implement of the control strategy used to demonstrateattainment. The Clean Air Act
requiresthe submission of an updated emissioninventory every three yearsuntil an areais
redesignated to attainment. The state has already submitted VMT reportsfor the years 1993 to
1999 to the U.S. Environmental Protection Agency (EPA). Submission of the report for 2000
will satisfy Clean Air Act VMT requirements. Ecology isissuing an administrativeorder to
require CO monitoring in the vicinity of the Kaiser plant because modeled concentrationsare so
near the CO standard. The completion of the eastbound on-ramp to Interstate 90 will fully
implement the set of control measuresused by the plan to attain the CO standard. Plan
commitmentsare summarizedin Table 7-1 below.

Table7-1. Serious CO Attainment Plan Commitments

PLAN COMMITMENT RSy EEZﬁTRAEISS\lC:? TARGET DATE
1999 Periodic Emission Inventory 3.3 Yes September 30,2001
VMT Tracking Report for 2000 44 Yes September 30,2001
Adminig:trativeorder for CO 52 Yes October 13,2001
monitoring

TCM, Eastbound On-Ramp to 1-90 5.6 Yes October 2002

7.2 The Next Step

Monitoring showsthat the Spokane nonattainment areais meeting the CO standard. Formal
recognition that Spokane now meetsthe standard would be provided by EPA's redesignation of
Spokane from Nonattainrnent to Attainment. For that reason, the Spokane County Air Pollution
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Control Authority (SCAPCA), the Spokane Regional Transportation Council (SRTC) and the
Washington State Department of Ecology have started working on the devel opment of a CO
mai ntenance plan and redesignation request.

Two of the Clean Air Act's requirementsfor redesignationto Attainment are monitored
attainment and fulfilling the nonattainment requirementsof the Act. EPA has recently
recognized that Spokaneis meeting the CO standard. When EPA reclassified the Spokane
nonattainment areato Serious, that attainment date was amended to December 31,2000. Ina
recent Federal Register notice (66 FR 44060, August 22, 2001), EPA made aformal
determination that Spokane had met the standard by the December 2000 attainment date. To be
redesignated to Attainment, Spokane must continueto meet the standard at al CO monitoring
Sites.

Asdetailed in Chapter 2, EPA has already approved elementsof the moderate attainment plan
for Spokane. EPA approval of this serious attainment plan will compl ete the redesignation
requirement that the nonattainment area meet the nonattainment provisionsof the Act. Thework
of the three agencies on the maintenance plan.and redesignationrequest will fulfill the remaining
requirementsfor redesignation.
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Appendix A. Technical Analysis Protocol

e Technical Anaysis Protocol for the Spokane Carbon Monoxide Serious Area Attainment
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Technical AnalysisProtocol for the Spokane Carbon M onoxide Serious Area
Attainment Plan

An agreement between Spokane County Air Pollution Control Authority, Spokane
Regional Transpiration Council, Washington State Department of Ecology, and United
StatesEnvironmental Protection Agency, Region 10for the development of an attainment
plan for the Spokaneseriouscarbon monoxidenonattainment ar ea.

1.0 Background

This Technical AndysisProtocol (TAP) isaplan for aplan™ for devel oping carbon monoxide
(CO) plansfor the Spokane CO nonattainment area. The TAP and the plans based on it are joint
products of the Spokane County Air Pollution Control Authority (SCAPCA), the Spokane
Regional Transportation Council (SRTC), and the Washington State Department of Ecology.
The three agenciesare devel oping a serious area attainment plan and aredesignation request and
maintenance plan. In order to expediteattainment plan submittal, the redesignation request and
maintenance plan will be submitted at alater date.

ThisTAPfor the attainment plan contains adescription of the technical approach, abrief review
of thestatus of the areain meeting Clean Air Act requirements, and a general schedule for the
plan development process. SIP requirementsfor the Spokane serious CO nonattainment areaare
based on aletter from AnitaFrankel, Director, Office of Air Quality, EPA Region 10 to
SCAPCA dated June 11, 1996 (Attachment A). The TAP addressesall issuesraised in Region
10’s letter and EPA Headquartersguidance.

Air Quality Status— Based on past violationsof the federal ambient air quality standardsfor CO,
the Spokane urban area (as described by the WSDOT urban areamaps) is classified asof April
13,1998, as aserious CO nonattainment area. Until that date Spokanewas a' moderate-plus’™
nonattainment areafor CO with adesign vaue of 13.8 ppm based on 1988-1989 monitoring data.

An attainment plan meeting most of the requirementsof the 1990 Amendmentsto the federal
Clean Air was submitted by Ecology to EPA as arevision to the State |mplementation Plan (SIP)
on January 22, 1993. Partly to meet remaining Clean Air Act requirementsand partly to deal
with EPA’s replacement of MOBILE4.1 with MOBILESa as EPA's officially recognized mobile
model, Ecology submitted an additional SIP revision to EPA on April 30, 1996. Therevision
revised the base year and forecast emission inventory, VMT forecasts, the oxygenated fuel
control measure, and the attainment demonstration. It also added a contingency measure for
implementationif the standard was not met by December 31, 1995. EPA approved the base year
emission inventory, provisionsfor forecasting and tracking VMT, VMT contingency measures
and the contingency measurefor failureto attain the standard through afinal rule publishedin the
September 22, 1997, Federd Register.
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Effective April 13, 1998, the Spokane area was reclassified as a serious nonattainment areafor
not meeting the moderate area attainment date of December 31, 1995. EPA found that the
standard was exceeded four timesat one monitoring sitein 1995. In 1996 the CO standard was
exceeded once each at two different monitoringsites. 1997 and 1998 were monitored as
attainment years.

Existing Control Measures— State and local control measures have been implemented since 1992
in the Spokane area specifically to attain the CO standard. These measuresincludethe
following:

¢ Revisionsto the Washington State vehicle emission Inspection and Maintenance
(I/M) program, including expansion of the testing area and more stringent testing
procedures

e Wintertimeoxygenated fuel program

These measures have been shown to work in concert with the Federal Motor V ehicle Control
Program (FMV CP) and fleet turnover, to reduce motor vehicle CO emissionsin the Spokane
nonattainment area despitegrowth in VehicleMiles Traveled (VMT). TheseriousareaSIP
analysis projects CO emissionsfor the year 2000 and modelsthe resultingair quality levels.

20 SeiousArea CO Attainment Plan

21  EmissionInventory Preparation

The moderate area attainment plan used a base year 1990 inventory. A new baseyear
inventory for amore recent yeer —1996—has been developed for the serious area plan.
Preparation of the emission inventory was donein conjunction with the required periodic
inventory for 1996 duein September of 1998. An inventory preparation plan (IPP)
incorporating a quality assurance plan was devel oped to guide inventory preparation and
assure quality data. The I PP has been submitted to EPA.

211 BaseYear 1996 Emission inventory totalsare reported by EPA’s
prescribed source categoriesfor the nonattainment area.

212 Attainment Year 2000 - The attainment year inventoryis based on
projections of the base year 1996 inventory. Source categoriesare
projected based on appropriatefactors such asincreasesin population,
VMT, or households.

2.1.3 Base Year and Projected Gridded Inventories—SRTC’s geographic
information system (GIS) is used to overlay the 1 km X 1 km grid
developed for Spokane's PM;, nonattainment area on the CO
nonattainment areaand SRTC’s street network. Emissions arethen
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allocated among the grids for the regional dispersion modeling and
development of subareaemissions budgets. Further information about
gridding various source categoriesis found in Attachment B ** Attainment
and Maintenance Demonstrationsfor Spokane's Carbon Monoxide State
Implementation Plans.”

22 Attainment Demonstration

The attainment demonstration modeling includes regional dispersion modeling using Urban
Airshed Model-V in combination with intersection modeling using CAL3QCH. Areaand
intersection hotspots are modeled for compliancewith the CO standard following EPA
recommended procedures. The procedurefor demonstrating attainment in the year 2000is
outlined in Attachment B ** Attainment Demonstration for Spokane's Carbon Monoxide State
Implementation Plan.” Any additional control measuresrequired to demonstrateattainment will
be formally adopted and submitted with the serious area attainment plan.

2.3  VehicleMilesTraveled Forecast/Tracking

The established VMT tracking process aready approved by EPA is continued for annual tracking
of actua VMT estimates through the year 2000. VMT was forecast and tracked through the
1995 under the moderatearea attainment plan. The process was continued for 1996, 1997 and
1998. The serious area attainment plan for Spokane will summarize reported VMT forecasts and
estimatesof actual VMT for 1996-98 and provide VMT forecast for 1999 and 2000. TheVMT
contingency measureis being replaced with asimilar but locally directed measure.

24  Contingency Measures

Contingency measuresare addressed in the serious area attainment plan to meet Clean Air Act
requirements and related EPA guidance. A Spokane technical advisory group developed alist of
possi bletransportation control measures(TCMs) for use as contingency measures. The
expectationis that one or more of these measures will be selected as contingency measuresfor
the serious area attainment plan. Air quality benefits are estimated.

25  Transportation Emission Budget
An emission budget for the nonattainment areaisincludedin the serious area attainment plan to

meet EPA requirements. Selected subareabudgets may be developed if analysisindicatesthat
this approach has value for maintainingair quality.

3.0 Timeline

SeeTable 1.
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40  Proposal and Concurrence

PROPOSED FOR SIPDEVELOPMENT BY:
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Spokane County Air Pollution Control Authority
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Spokane Regional Transportation Council
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Washington State Department of Ecology <)
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United States Environmental Protection Agency, Region 10
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April 3, 2000
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Table 1. Proposed Timeline for the Spokane Serious CO Attainment Plan

ACTION

TARGET DATE

NOTES

TAP/Modeling Protocol
Development/Resolution of 1ssues

March 1,1998 - October 21,1999

EPA’s assistance with the TAP and included modeling protocol is appreciated

Identificationof Fundingfor April 15, 1999 Reprogrammed from existing Section 105 funds
Regiona Modeling Contract
Execution of Modeling Contract June 3, 1999 Based on qudifications and proposal, Systems Application International (SAI)

was selected as the contractor for regional dispersion modeling

Regiona Dispersion Modeling

June 3 - September 29, 1999

Performed by contractor

Attainment Demonstration/Control
Measures/Contingency Measures

September 30, 1999 - March 15,2000

Joint effort of SCAPCA, SRTC and Ecology

Peer Review Draft Preparation February 11 - April 14,2000 Joint effort of SCAPCA, SRTC and Ecology

Revised TAP Submittal to EPA April 14,2000 Minor revisions and revised timeline

Peer Review Draft Completion April 28,2000 Draft ready for copying and distribution to SCAPCA, SRTC, Ecology and EPA
Peer Review - SCAPCA, SRTC, May 1 - June9,2000 Coordinate arrangementswith EPA on expectations and process.

Ecology and EPA

Public Review Draft Completion June 30,2000 Draft ready for copying and distribution to repositories

Public Hearing Notice July 10, 2000 Published in Spokane Spokesman Revi ew

Public Review Period

July 10 - August 8,2000

30-day publicreview period required by 40 CFR 51.102

SIP Hearing

August 9,2000

Hold in Spokane

Ecology submittal to EPA

September 15,2000

Adopted SIP revision and supporting documentation




Attachment A

L etter from Anita Frankel, EPA Region 10to Eric Skelton, SCAPCA,
June 11,1996

(Thefollowing letter isan OCR reproduction for electronic delivery and not a photocopy.
Location of graphics may not be exact to original. Text was proofed and should match original.
You may request photocopiesof the original from SCAPCA)

April 3,2000 Page 7 of 23 Pages



April 3,2000 Page 8 of 23 Pages



[TED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 10 |
L 1200 Biath Avenua

g1y

Reply To
Attn of: . OAQ-107

Eric P. Skelton, Director Spokane County Air Pollution
Control Authority

West 1101 Col | ege, Suite 403

Spokane, WA 99201

Dear M. Skel ton:

Your letter dated April 2, 1996, requested EPA’'s
concurrence or correction regardi ng your understandi ng of the
inmplications and tinelines relative to the Spokane car bon
nonoxi de (CO nonattai nment area's reclassification to
serious. As you are aware, EPAis in the process of
det erm ni ng whet her the Spokane Co nonattai nnent area
currently, classified as "noderate", will be reclassified to
"serious" pursuant to Section 186(b) (2) of the dean Air Act
(cap). EPA intends to publish a proposed Federal Register
Notice by the end of June which will contain our prelimnary
determnation. A 30 day public comment period will foll ow
which will allowinterested parties the opportunity to comment
and submt additional information to EPA which will be taken
Into consideration prior to a final determ nation bei ng nmade.

The CO serious area planning requirenments are set forth in
section 187 (b) of the CAA. EPA has issued two general gui dance
docurents rel ated to the planning requirenents for CO Sl Ps.
The first is the "General Preanble for the | npl emrentation of
Titlel of the Aean Air Act Anendnents of 1990" that sets
forth EPA’s prelimnary views on how the Agency intends to act
on sSIPs submtted under Title | of the Act. The second general
gui dance docunent for CO Sl Ps issued by EPA is the "Techni ca
Support Document to Aid the States with the Devel opnent of
Car bon Monoxi de State I npl enentati on Pl ans,” July 1992. In
addition to the serious area requi renents, the State woul d
still be responsible for submtting any appli cabl e noderat e
area requi renents under section 187(a) of the Ccaa.

The assessnent of the GO serious area requirenents
contained in your letter was essentially accurate. If the 1995
exceedances recorded at the Third Avenue and Washi ngton Street
nmoni tor are verified and Spokane were to be reclassified to
serious, the State would be required to submt a SIP revision
to EPA that woul d i nclude the foll ow ng el enents:



At tai nment Denonstrati on: A Denonstration of attai nnent of

the CO National Anbient Air Quality Standard as
expedi tiously as practicable but no | ater than Decenber 31,
2000.

Vehicle Ml es Travel ed (VM) Forecast: A forecast of VMI
for each year before the attai nment year and provisions for
annual updates of these forecasts.

Conti ngency Measures: Adequate contingency neasures to
repl ace those being inplenented due to a finding of failure
to attain.

Transportati on Control Measures (TCMs): Adopted
transportation control neasures and strategies to of fset
any growh in COemssions fromgrowh in vMT or nunber of
vehicle trips.

Periodic Em ssion Inventories: Periodic emssion
I nventories for every 3 years (1996 and 1999) to be
submtted to EPA the foll ow ng year.

Conformty: The nobil e source em ssi ons assumptions
Included in the serious area SIPw Il forman em ssions
budget wi th which transportati on pl ans, prograns, and
proj ects nust conform

The "ot her strategies" you nmention that nmay be useful in

nmovi ng areas toward attai nment have all been determ ned not to be
required el enents of a serious area CO SIP for Spokane. Thus, the
foll owi ng nmeasures are not required.

1.

3.

Maj or Stationary Source Definition: Arevision of the najor
stationary source definition under the State NSRrules to
50 tons per year is not required, since Spokane has no
sources | arge enough to contribute significantly to the co
nonattainment problem This is consistent wwth WIIiam
Laxton’s May 13, 1991 nenorandum " Qui dance for Determ ni ng
Significant Stationary Sources of Carbon Mnoxide."

Enpl oyee Commute ption (ECD: The trip reducti on program
requirenent is nowa voluntary option for areas cl assified
as serious for carbon nonoxi de. (See encl osed |l etter dated
April 23, 1996, fromMargo Oge, Director of the Ofice of
Mobil e Sources to all Regional Air Dvision Drectors).

3% Annual Reduction: The CO serious area requirementscross



3

reference a section in the caa pertai ning to severe ozone
nonattai nnent areas that requires a 3% average annual
reduction in baseline emssions froma 1990 basel i ne

t hrough a conbi nati on of TCMs and ot her neasures. The
applicability of this requirenent has been di scussed with
the Ofice of General Council and ErPA’s reading of the
AQean Air Act is that this cross reference is not an

appl i cabl e requirenent for CO serious nonattai nnment areas.

CO nonattainment areas reclassified to serious nust submt
pl anni ng requi renments as stated in section 187(b) of the caa
within 18 nonths of the area's reclassification. (See encl osed
meno dated Cctober 23, 1995, fromSally Shaver, D rector of the
Alr Quality Strategi es and Standards Division).

I look forward to our continued cooperative efforts in
resolving the reclassification issue and i n working towards
attai nment of the carbon nonoxi de standard i n your comunity.
Pl ease call ne at (206)553-2963 or Bonnie Thie at (206) 553- 1189.

Si ncerely,

n
its Frankel, D rector
COficeof Alr Quality

Encl osur e

cc: Joe WIIlians, Ecol ogy
Ron Edgar, SCAPCA
denn Mles, SRIC
Dale Arnold, Gty of Spokane



Attachment B

Attainment and M aintenance Demonstrationsfor Spokane's Carbon
MonoxideState | mplementation Plans
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Attainment and M aintenanceDemonstr ationsfor
Spokane's Carbon MonoxideState | mplementation Plans

Revised October 15, 1999

. Gridded Inventory Preparation
A. Modeling Inventories for Episodes or Daysof Interest

Gridded inventories of carbon monoxide (CO) emissionsfor the Spokane CO nonattainment area have been prepared
for 10 episodesof interest during the period 1993-96 and for 5 selected days from the winter of 1998-99 when a
background CO monitor was operatingfor usein dispersion modeling.

The grid density and structure were established by using Spokane Regional Transportation Council's (SRTC's)
geographicinformation system (GIS) systemto overlay the 1 kilometer by 1 kilometer (1 km x 1 km) grid developed
previoudy for the PM;, nonattainment area on the Spokane CO nonattainment area. The GIS system was also used
to determinethe street segmentson SRTC's street network in its TMODEL?2 travel demand model within each grid
cell.

B. 1996 Base Y ear Emission Inventory
1 General

Since 1989, CO exceedanceshave been observed only during winter time conditionsin Spokane. The Washington
State Department of Ecology, the Spokane County Air Pollution Control Authority (SCAPCA), and SRTC
cooperated in the devel opment of an emissionsinventory based on typical daily winter-timeemissionsfor al CO
sourcesfor the year 1996. The three agenciesdecided to use the winter-timetemperatures determinedfor the
Spokane CO nonattainment area's 1990 base year inventory. The 1990 inventory was required for CO
nonattainment areas by the 1990 Amendmentsto the Clean Air Act. The temperatureswere 38 degreesFahrenheit
maximum, 24 degrees minimum, and 33 degreesambient. Whilerecent years have been alittle warmer, mobile
sourceinventoriesespecially are affected by temperature. The agencies decided that it was important not to
underestimate the mobile source emissions.

2 Mobile Source Inventory

SRTC's TMODEL?2 travel demand model and EPA's MOBILESb mobile source emissionsmodel were used to
develop CO emissionsfor each link of SRTC's street network. The emissionsfor each link were then distributed
among the gridded street segmentsreflecting thelink. For dispersionmodeling, al CO emissionshy link within 1
km x 1 km grid are summed to represent total mobile source emissions within agrid square.

Moabile sourceemissionsmay be recal cul ated with the COLDCOM S mobile source emissionsmodel. COLDCOMS5
has been recently devel oped by Sierra Research with assistancefrom the U.S. Environmental Protection Agency's
(EPA's) Office of Mobile Sourcesto provide an interimmodel that will reflect current technical understandingof
CO emissionsmore accurately than MOBILES. Both emissionsmodelswill be replaced by the MOBILE6 model
being developed by EPA.

3. Point Source Inventory
Data gathered from SCAPCA and Ecology were used to cal culate typica winter daily emissionsfor point sources.

The daily emissionswere entered into the grid squarerepresentingthe Universal TransverseMercator (UTM)
location of the point source. Large sources and the central businessdistrict may requirespecial andysis.
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4. AreaSource Inventory
a Woodstoves

The average number of pounds of CO emissions per day from woodstovesfor a household
(Ibs./day/household) in the Spokane CO nonattainment area was cal cul ated with the methodol ogy

previoudly used for revising the woodstove inventory in the January 1996 attainment plan revision for
Spokane. Since SRTC’s GIS system locates households based on 1990 censusdata and 1990-1996 building
permits, the GIS system was used to determine the number of householdsin each grid square. Then the
woodstove CO emissionsin each grid were calculated by multiplying the 1bs./day/household by the number
of householdsin each grid.

b. Other AreaSources

Residential yard waste burning contributed about 2 percent of typical day peak season CO emissions.
SCAPCA only alowsburning during short intervals. Since SCAPCA did not alow open burning within the
nonattainment area on any of the selected modeling days, yard burning emissionswere not included in the
griddedinventory. Other areasources categoriestotaed lessthan 1 percent of the emission inventory.
These were considered insignificantand not included in the gridded inventory. These sourcesincluded
residential non-wood, commercia, and industria fuel use, commercial/industrial incineration, trash burning,
prescribed fires, wildfires, and structurefires.

5. Nonroad M obile Source Inventory
a Aircraft

CO emissionswere developed according to EPA guidance using engine and takeoff-and-landing
information from the Federal Aviation Authority and Spokaneairports (Geiger Field and FeltsField). Since
FeltsField aircraft represented only 0.1 percent of the total daily inventory, these emissionswere
consideredinsignificantand not gridded. Geiger Field emissions, on the other hand, were entered into the
grid squarescovering the airport.

b. Other Nonroad Mobile Sources

Other nonroad mobile source emissionswere based upon EPA’s 1990 nonroad study. Emissionsin each
category of nonroad sources were increased or decreased depending on ratio of 1996-to-1990emission
surrogates. These surrogatesinclude population and employment in specificindustries. Emissionswere
distributed among grid squareseither by useof surrogatessuch as households per grid or by the relationship
between the generation of emissionsand the location of the activity. Several nonroad mobile source
categoriestotaled lessthan 1 percent of theemission inventory. These were consideredinsignificant and
not includedin the gridded inventory. These sourcesincluded locomotives, agricultural equipment, airport
service equipment, logging equipment, and recreationa vehicles.

C. Episode I nventories

Hourly emissionsfor episode daysin 1993-96 and for areawide model validation daysin 1998-99 have been

devel oped to reflect actual emissionsunder ambient conditions. Each modeling run begins during the episode or
validation day of interest and includes part of the following day to ensure capture of late eveningor early morning
peaks. Rather than develop a separateinventory for the second day, the model uses cyclic emissions whereby the
hourly emissions devel oped for the episode or validation day are also used for the second day. Mobile source
emissionsare based on vehicle milestraveled (VMT) estimatesfor the appropriate year, month and day of evaluation
and emission factors based on daily temperatures. Woodstove emissions are projected or reduced from the 1996
base year inventory based on households and adjusted for heating degree days. Except for aircraft, nonroad mobile
source emissionsreflect expected activity on the specific day and the populationas of April 1 following the CO
season.
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D. Projected Inventories

The 1996 base year inventory was projected to 2000,2005, and 2012. For most categories, projectionswere based
upon population. Point source projectionsreflect allowable CO emissions. Episode day inventoriesbased on the
projected inventories use the ambient temperaturesof the original 1993-96 episode days and retain the original day
of week because of relationshipof the day to traffic.

I M odeling Protocol
A. Introduction

Urban areawide grid modeling together with refined meteorol ogical data and detail ed emissionsinventory can
provideinformation that increases the certainty that the national ambient air quality standard (NAAQS) for CO will
be met and maintained. Anin-depth modeling analysisalso provides valuable planning information that is of
assistancein devising effective control strategies. Spokane's reclassificationfrom " moderate’ to "' serious” warrants
arigorous, urban areawide technical analysisto demonstrate attainment. Such an approach has been takenin such
other seriouscarbon monoxide areas across the nation as Las V egas, Phoenix, and Denver.

The approach for CO SIP moddingiscodified in 40 CFR Part 51 Appendix W: Guideline on Air Quality Models.
The guideline (Section6.2.2, Models for Carbon Monoxide) states that, "'the recommended model for urban area-
wide analysisis RAMor Urban Airshed Model (UAM)." Therecommended approach for microscale (hot spot)
modelingis documentedin The Guideline for Modeling Carbon Monoxide from Roadway | ntersections(EPA-
450/R-92-005). TheGuidelineon Air Quality Models aso provides provisionfor alternativemodels. Section 3.2
Use of AlternativeModelsstates that alternative modelscan be accepted when apreferred air quality model is not
appropriatefor the particular application or a more appropriatemode or analytical procedureis availableand is
applicable.

For the SpokaneSIP analysis, SCAPCA contracted with a privatefirm for areawide modeling. SRTC performed the
hotspot modeling and demonstrationsof attainment and maintenanceof the CO NAAQS. This protocol references
the genera direction that the cooperating agencies (SCAPCA, SRTC and Ecology) provided to al potentia
contractorsfor areawide modeling. Assuch, it was subject to change as the agencies consulted with the selected
contractor on specificsof themodeling. Deviationsfrom the general direction given to the contractor or from other
parts of this protocol are discussed with EPA Region 10 technical staff as part of the processof ongoing
consultationon planning and performing modeling anaysis.

B. | Model Selection

EPA guidancefor CO SIP modeling and previous modeling studies in other serious CO nonattainment areas
(Phoenix, Las Vegas, Denver) included an approach where neighborhood scale and microscaleprocessesare

model ed separately and then the results of each are merged to estimate the total concentration. This approachallows
the applicationof athree-dimensional eulerian grid modd (e.g., Urban Airshed Model (UAM), CALGRID, CAMX)
to describe the accumulation of emissionsover several hours, as well as the separate estimation of roadway impacts
at hot spot intersections using CAL3QHC, an updated version of CALINE3. CAL3QHC isused in a screening mode
to estimate microscaleimpacts. Hourly microscal e concentration predictionsfrom CAL3QHC are converted to 8-
hour concentrationsusing the appropriate persistencefactor and then added to the 8-hour neighborhood-scale
""background" concentrationsfrom UAM or CALGRID to estimate total 8-hour concentrationsat an intersection.
The total UAM or CALGRID plus CAL3QHC simulated concentrations are compared with the NAAQS.

It should be noted that the addition of microscaleimpactsto areawide background concentrationsresultsin double-
counting of the mobile source inventory affecting the hotspot. Theimpact though on the cal culated concentrationis
usualy minimal. In microscale modeling,, modeled emissionsare typicaly distributed among 4-to-5,000 square
meters of road surface. In areawide modeling, on the other hand, theimpact of modeled mobile source emissionsare
diluted by being distributed throughout the entire 1 million square metersof a1 km grid square. Asaresult, the
overestimationistypicaly less than one percent.
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A new hotspot model (called HY ROAD) is currently being developed by the National Cooperative Highway
Research Program. Sinceagod of this new model isimproved CO dispersion estimatesunder stagnant conditions,
the expectation is that it would provide more realistic estimatesof CO concentrationsthan CAL3QHC for the
stagnant conditions that normally accompany elevated CO concentrationsin Spokane. Unfortunately, it will not be
completed for a year or more. Thetimeframefor development of HY ROAD however precludesits use in Spokane
SIPanalysis.

C. M odeling Domain and Receptor Grid Selection

The 1 krn x 1 km grid devel oped for the Spokane PM,y nonattainment areawas overlaid on the Spokane CO
nonattainment areaby meansof SRTC’s GIS system. The resulting grid structurewas used to grid the emission
inventory and define the modeling domain. The area within the modeling domain includesall current and future
(known to date) areaand mgjor point source emissions, all current air quality monitors, and the hot spot locationsfor
application of the CAL3QHC microscaleintersectionmodel. The boundariesare sufficiently distant from the area of
primary interest to minimize the effect of boundary condition uncertainty on calculated concentrations. The receptor
grid for areawide modeling usesthe same grid structure and density as the emission inventory grid.

D. M eteor ological Database

Available meteorol ogical dataare employed in adiagnostic/prognostic wind model to produce gridded wind fields.
There are number of sources availablefor routine observation datain the Spokanearea. The National Weather
Service at Spokane International Airport collectshourly surfaceand twice-daily rawinsondeobservation data.
Hourly surface observationsare also avail ablefrom Felts Field in Spokane and sixty-minute averaged wind speed,
direction, standard deviation of the horizontal wind direction, and temperature from three Ecology sites.

A commonly accepted meteorological model (e.g., MesoscaleModel 5 (MMS5), CALMET, DiagnosticWind Model
(DWM)) or any combination thereof is used to produce aredlistic wind field for the domain of interest. It is
expected that local topography and other distinct features such as water bodies are resolved in the meteorological
model. The contractor selected to perform areawide modelingfor the Spokane SIP analysisal so had the option of
using other sources of meteorological data to improve the computed wind fields.

The general direction provided to potentia contractors wasfirst to computewind fieldsfor the domain for five days
from 1998-99 when the background CO monitoring site wasin operation. The contractor then compared the wind
fields to input data and demonstrated that the wind fields are consistent with the input data and other information.

Next the contractor computed wind fieldsfor the domain for 10 episodesfrom 1993-96 for usein attainment and
maintenance demonstrations. Again, the contractor checked the computed wind fieldsfor consistency and redlistic
patterns.

E. Areawide M odeling Validation

The areawide modeling needsto be validated agai nst monitored concentrationsto provide some confidencein the
use of modeled concentrationsat selected hotspot sitesin demonstrationsof attainmentand maintenance. A
background site began operation on the campus of GonzagaUniversity on December 21,1998. The monitor at
Gonzagais close to Spokane's central businessdistrict (and potentialy the highest background CO concentrations)
but removed from direct sources of CO. As part of the vaidation, CO concentrationsthroughout the domain were
examined to seeif they appeared realistic and modeled concentrations were compared with monitored concentrations
at the backgroundsite and at the monitored intersections. While area-wide modeled concentrationsshould not match
monitored concentrationsat intersections, modeled concentrationsshould be sufficiently low to alow addition of
CAL3QHC resultsso that the total modeled concentrationsshow a good match with the monitored concentrations.

The cooperating agenciesworking on Sl P devel opment chose datesfor validation of background concentrationsin
consultation with EPA. Asexpected for aLa Ninawinter, monitored concentrationsfrom Spokane's CO monitoring
network are not especially high for the period when data are availablefrom the Gonzagabackground monitor. While
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it would be desirableto be ableto model cases wherethe NAAQS was exceeded, the network has not recorded
NAAQS exceedancessince the winter of 1995-96. Vdidation modeling can still be performed but cannot
conclusively confirm model performance at higher concentrations.

At the time when days were selected for model validation, datafrom the monitor had been validated only through
January 31, 1999. Elevated CO concentrationsare not likely after January anyway. Later examinationof validated
February 1999 datareveded that monitored CO concentrationswere much lower.

In the 1990s the two stations monitoring the highest CO concentrationshave been 3™ & Washington (southside) and
Hamilton & Sharp. Between thesetwo stations, 5 candidatedays wereidentified between December 21, 1998, and
January 31, 1999, when 1-hour readingsare moderately high (6.4 to 12.3 ppm). The corresponding 8-hour averages
rangefrom4.5to 7.7 ppm. Thereading of 4.5 ppm s proposed for inclusion because of interestingcorrespondences
between the monitors. The casesare summarized in thefollowingtable.

MONITORED CO CONCENTRATION (ppm)

DATE 3" & Wash. 3™ & Wash. Hamilton Gonzaga Gonzaga
(1-hour average) (8-hour average) (1-hour average) (1-hour average) (8-hour average)
30-Dec-98 11.9 7.7 8.7 4.0 2.2
05-Jan-99 82 54 6.8 3.4 25
06-Jan-99 7.8 5.6 94 5.1 2.7
10-Jan-99 6.4 ' 45 6.6 43 _ 2.7
11-Jan-99 12.3 ' 7.3 9.3 55 3.7

The generd direction provided to the potential contractor was to use computed wind fields and hourly carbon
monoxide emission data for each of the selected 5 days to compute CO concentrationsfor the grid over the domain.
Hourly emission data are derived from the emission inventory. Mobilesourceemissionsare based on VMT
estimates for the appropriateyear of evaluation and emission factorsbased on daily temperatures. Woodstove
emissionsare projected based on householdsand adjusted for heating degreedays. For al other sources, sincethere
isonly asmall percentagedifference between the 1996 base year inventory and the 1998 or 1999 projected
inventory, the 1996 base year inventory is used as a surrogatefor projections. The contractor was expected to
comparecomputed CO concentrationswith the background monitor valuesrecorded for each hour and perform
appropriate performance evaluation.

F. Attainment and M aintenance Episode/Event Selection

High ambient CO concentrationsin urban areas result from periodsof high emissons—more specifically, high
mobile source emissionsfrom afternoon and evening traffic peaks--coincidingwith the adverse meteorological
conditionsof low wind speeds and poor vertical dispersion. Under such conditions, microscale processes(i.e.,
emissions and dispersion parametersat a spatial resolution of tens of meters) contribute to early evening peak
concentrationswith the result that concentrationscan increaserapidly near heavy trafficareas. At the sametime,
radiational cooling causes CO emissionsto become trapped in ashallow, stable surfacelayer. The resultant
neighborhood scal e buildup of high concentrationsoften persistsfor 18-to-24hours. The combined effect of
microscale and neighborhood scal e processesresultsin maximum & hour averageconcentrations.

A single worst-case episode simulation was found to be adequatefor attainment demonstrationsin previously
completed CO areawide modeling studiesfor Las Vegas, Phoenix, and Denver seriousarea SIPs. In order to model
asingleepisode, the selected episode needs to have adequate, concurrent detail ed meteorological and air quaity data
availablefor conducting the modeling analysis. When the characteristicsof episodes of high CO concentrations
cannot be adequately represented in a single episode, then more than one episode should be consideredfor modeling.
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Meteorological conditions associated with high CO concentrationsfrom 1993-96 have been reviewed to determine
the regimes under which elevated CO concentrationsare found in Spokane. Overall, the period 1993-96 had the
highest concentrationsobserved during the 1990s. The 50 cases of 8-hour CO concentrations over 7.2 ppm should
furnish a sufficient number of casesto select asubset that providesrepresentativecoverageof conditions under
which high CO occursin Spokane.

The review of the 1993-96 cases revealsthat elevated levelsof ambient CO concentrationsgenerally occur in the
afternoon and evening hours under dry and clear sky conditions, when wind speeds are low (<5 mph), ambient
temperatures are between 30-45 degrees Fahrenheit.

Because the purposeof the modeling analysisis to show compliancewith the NAAQS, the datafor days when the 8-
hour CO NAAQS (9 ppm) were exceeded at any monitoring station were analyzed. There were twelve such cases
found from the 50 days sel ected from 1993-96. There are 10 days with exceedancesat the 3™ and Washingtonsite
and 5 days at the Hamilton site. Division and Riversidemonitorsshowed no exceedances during the period.

Since both time and resourcesare limited, the cooperating agencies working on S|P development in consultation
with EPA decided to model six episodesor events showing monitored concentrationsabove 9.5 ppm and four other
events based upon interesting meteorol ogical characteristics(i.e., atypical temperatureor wind speed). During the
mode performanceevaluation process, it will be clear as to which episodes are dominating or controlling. At that
time, the cooperatingagenciesand EPA with the contractor's advicewill select the episodes to be considered for
attainment and maintenancedemonstrations. The days selected for modeling, monitored concentrationsat 3™ &
Washington and Hamilton, and ambient wind speed and temperature conditionsare listed below:

MAXIMUM 8-HOUR CO

DATE CONCENTRATION WIND SPEED  TEMPER-
(ppm) (mph) ATURE
3 & Wash. Hamilton (°F)
11-Dec-95 13.1 7.7 43 4331
11-Nov-93 127 9.8 1.26 35.18
10-Nov-93 11.8 101 172 40.49
12-Dec-95 112 53 7.19 46.6
09-Jan-95 10.4 75 436 37.48
22-Mar-93 8.5 6.3 3.91 50.4
01-Apr-93 7.9 3.8 5.76 49.01
01-Feb-96 7.9 82 1.93 9.95
02-Mar-94 73 3.8 6.76 53.62
30-Dec-96 NA 10.0 3.15 33.64

A cursory examination of the datafor the selected days showsthat most of the days exceeding the NAAQS occur at
low wind speeds (<4 mph) and at a narrow band of temperature ranges(35-45°F). Furthermore, November 10-11,
1993, exhibitscharacteristicsof a stagnant episode. On both days, wind speeds were consistently low (nhear calm
conditions) and temperatures were between 35 and 40 degrees. Also, there may be a buildup of pollution at
monitoringlocations. Thesetwo days need to be further investigated based on hourly data (wind speed, temperature,
concentration, mixing height, inversion characteristics, etc.). Likewise, December 11-12, 1995, showssome
characteristicsof a multi-day episode.
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The general direction being provided to potential contractorswasto use computed wind fields and hourly carbon
monoxide emission datafor each of the 10 episodesfrom 1993-96 to compute CO concentrationsfor the grid over
the domain. Hourly emission data are derived from the emission inventory. Mobile source emissionsare based on
VMT estimatesfor the appropriateyear of evaluation and emission factors based on daily temperatures. Woodstove
emissionsare reduced from 1996 levels based on householdsand adjusted for heating degree days. For all other
sources, since thereis only be asmall percentagedifference between the 1996 base year inventory and 1993-96
episode inventories, the 1996 base year inventory is used asasurrogate.

G. Hat Spot/Intersection Selection

Microscalemodeling using CAL3QHC is being performed for a selected number of intersectionsfor each of the 10
episode daysfor modd performance evaluation and the days selected for attainment and maintenance
demonstrations. Theintersectionsinclude the threeintersectionsin Spokane with CO monitorsand seven additional,
non-monitored intersections. The non-monitored intersectionswere selected based on highest modeled background
CO concentrationsand traffic counts. The intersectionsselected for microscale modeling are the following:

e monitored intersections
9 3rd &Washington
> Hamilton & Sharp
> Main & Monroe

e non-monitored intersections
9 Browne& 2™
9 Browne& 3*
9 Divison& 2™
9 Divison & 34
9 Northwest Blvd & Indiana
9 Pak & Sprague

Sprague & Fancher

©

CAL3QHC usestraffic flow and signalization information to calculatequeue length. SRTC inputsspecific

i ntersection geometric dataand signalizationinformation from the local traffic engineering department responsible
for the operation and maintenance of the intersectionbeing modeled. Traffic flow informationisderived from actual
field counts. Whenfield dataare not available, SRTCrelieson its travel demand model, TMODEL?2, for traffic
volume and turning movement data sets. The travel demand model SRTC uses must meet stringent statistical
requirementsand is certified by the Federal Highway Administration.

The selected receptor locationsin CAL3QHC modeling includelocations where maximum concentrationsare likely
to occur and where the general public has access. Essentially, this meansthat receptorsare sited in the vicinity of
those portionsaf the intersection where trafficislikely to be the greatest and the most congested, e.g., along queues.
Receptorsare not located on the roadwaysor within three meters of the travel ed roadwayswhich comprisethe
intersection. Vehicleturbulence does not allow current model sto make valid concentrationestimatesin these
locations. Receptorsare placed on both sides of theroad for each approach to an intersectionwhere queuesdevel op.

For each of the ten selected 1993-96 episode days, CO concentrationsare modeled at all monitoredintersections
with CAL3QHC. The CAL3QHC results, which represent peak traffic conditions, are based on 5 p.m. emission
factorsfor the specific day's ambient conditionsand traffic matched to the year and the day of the week. The
intersection modeling results are converted to 8-hour concentrationsthrough the use of a persistencefactor of 0.7.
The 8-hour concentrationsare summed with 8-hour CO concentrationsfrom the areawide modeling to determine
total CO concentrations. Total CO concentrationsat monitored intersectionsare compared with monitored levels
and statistical and graphical performancemeasures are evaluated.
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H. M odel Performance Evaluation

Areawide and intersection modeling results must be evaluated at severa points during the devel opment of attainment
and maintenancedemonstrations. Only then can there can confidence that the models providereliabl e estimates of
CO concentrationsfor projected emission scenarios under specified meteorological conditions. The Guidelineon
Air Quality Modelsrecommendscertain data quality assurance and model diagnostic analysesthat should be
conducted as part of the performance evaluation. The cooperating agenciesintend to follow these performance
evaluation and quality assurance procedures. Any deviationsfrom the established guidelinesare discussed with the
EPA Region 10 modeling staff before and during the analysis.

Maodel performance evaluation can be broken down into three components: wind field evaluation, areawide model
evauation, and overal moded performanceeval uation that addressesthe combined results of areawide and
intersection modeling.

1 Wind Field Evaluation

The guidance document for areawide CO modeling, Guideline for Regulatory Application of the Urban Airshed
Model for Areawide Carbon Monoxide (EPA450/4-92-011a and 011 b) recommendsmapping of gridded wind
fields. Redlisticwindfieldsare critical to the whole modeling effort. The general direction from the cooperating
agenciesto potentia contractorsis to compare windfieldswith observed datafor each of the five daysin 1998-99
used for areawide model validation and to demonstrate that computed windfields are consistent with observed data
and other information. The contractor was al so asked to eva uate computed windfieldsfor each of the 10 selected
episode daysfor consistency and unrealistic patterns.

2. Areawide Model PerformanceEvaluation

As part of areawide mode validation, modeling results are compared with data measured from 5 daysin 1998-99
when the background monitor at Gonzaga University wasin operation. The cooperating agenciesdeveloped the
following general guidance for evaluation of model performance:

The contractor will computestatistics showing the model performanceas a function of temperature, wind
speed, and observed concentration using predicted concentrationsover the 3 by 3 patch of grid squares
centered on the background monitoringsite. The contractor will demonstrate that the predicted
concentrationsestimate the observed concentrationswith acceptably high confidence.

Similar to the approach used for regional modeling of ozone, analysisof the 3 by 3 square of grids centered on the
grid containing the background monitoringsite focuses on grid-to-grid consistency of resultswithin this modeling
subdomain. The 95 percent confidencecriteriais general guidance and not acceptance/rejectance Criteria

The contractor will also evaluate whether the model predictsredlistic concentrationseverywhere in the modeling
domain as well as specifically in grid squares contai ning monitored intersections. Modeled background
concentrationsfor grids contai ning monitorscannot be compared directly with monitored val ues that reflect both
motor vehicle emissionsat the monitored intersection and the background concentration. Still, modeled background
concentrations need to be below monitored concentrationsto allow for traffic emissionsand still reflect monitored
values.

3. Overdl Model PerformanceEvaluation

As part of the attainment and mai ntenance demonstration process, total CO concentrationsfrom areawide and
intersection modeling are compared with data measured from historical CO episodes. Once the modelshave
satisfactorily smulated both spatia and temporal CO distributions, greater confidencecan be placed in their ability
to providereliable estimatesof concentrationsunder the same meteorological conditionsfor a variety of future

€mi ssion scenarios.
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Rigid rejection and acceptance criteriafor model evaluation or validation have not been supported by model
developers or by decision makers participatingin previousmodeling efforts. The Guideline for Regulatory
Application of the Urban Airshed Model for Areawide Carbon Monoxide providesbath graphical and statistical
performance measures. T he statistical measures include unpaired highest-prediction accuracy, normalized bias test,
grosserror of al pairsabove5.0 ppm, average station peak prediction frequency, bias of al station peaks, fractional
biasof peak concentration, etc. The graphical performance measuresinclude time-series plots, ground-level
isopleths, quantile-quantileplots, and scatter plots. In the guidance document, the following statistical performance
values are recommended:

Unpaired (time and space) highest 8-hour predictionaccuracy: 30-35 percent (plus/minus)
Average absoluteerror in 8-hour peak prediction accuracy paired (timeand space) valuesgreater than
5.0 ppm: 20-35 percent

e Average absoluteerror in the predicted time of the 8-hour peak concentration, paired by station greater
than 5.0 ppm: 2.0 hours.

The ranges above were derived from past model performance evaluations with varying densities of air quality and
meteorologica monitoring networksand correspondingvariationsin the quality and quantity of aerometric model
input data. Since CO episodes correlate with meteorological parameters, thereis also the possibility of examining
mode performance as functionsof wind speed and temperature.

If, for any of the 10 episode days, statistical resultsare worse than the above rangesand graphical analysesalso
indicate poor model performance, then further analysiswill be done to determinethe reasonfor poor performance.
Should further analysisbe unable to improve modd performance, the cooperating agencies in consultation with EPA
may choose to discard the episode day.

l. Attainment and Maintenance Demonstrations

Once model performance is deemed to be satisfactory, the areawide modd is run for each of 1993-96 episode days
with adequatemodel performance. CO concentrationsare also modeled at all selected intersectionsfor each of thses
episode days with CAL3QHC. Areawide and intersection modeling results are summed for each grid square
containing an analyzed intersection.

Similar areawide modeling for the episode days s performed with projected emissionsinventories. The modeling
uses the inventory for 2000 to demonstrate attainment and inventoriesfor 2005 and 2012 to demonstrate
mai ntenance.

A 1998 base year inventory was developed for the intersectionsbeing analyzed. Thisinventory, which used traffic
volumes and emissionsfactorsfor an average winter day, servesasthe basisfor traffic projectionsfor attainmentand
maintenanceyears. Traffic projectionsare adjusted for day of the week and week of the month for each projected
case. Thetraffic volumesare used in conjunctionwith the 5 p.m. episode day MOBILESb emissionsfactors
developed for the areawide modeling to cal culate CO concentrationsat the analyzed intersections.

Again, areawide and intersection modeling resultsare summed for each grid square containing an analyzed
intersection. The resultingtotal CO concentrationis compared with the NAAQS.

EPA guidance requirescompliancewith the CO NAAQSof 9 ppmin al grids of the modeling domain to
demonstrateattainment and maintenance. The modeling demonstrates attainment and maintenanceif the projected
total CO concentrationat all selected intersectionsdoes not exceed the NAAQS. Simulationswith different control
technol ogiesmay become necessary to show attainment and maintenance over the entire domain.
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Appendix B. Monitoring

Special Air Quality Studies

The studiesreferencedin ' Special Air Quality Studies™ are available in repositoriesand upon

request. For moreinformation, please contact Judy Beitel at (360) 407-6878.
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Special Air Quality Studies

Spokanehas along history of special studies. Thefollowing discussion providesan overview of
the mgjor studies. A listing of these and other studiesisfound at the end of this section.

Air Quality Saturation Studies. The Spokane County Air Pollution Control Authority
(SCAPCA) finalized parts of the Dames & Moore Study from the 95-96 CO season. Datafrom
thiswork and otherswas submitted to Ecology and the U.S. Environmental Protection Agency
(EPA) for review. SCAPCA completed astudy to determineif any other street canyonsin the
central businessdistrict (CBD) had the potential to show carbon monoxide (CO) levelsas high as
theintersection of Third Avenue & Washington Street. Ecology also ran a short study of the
Third Avenue corridor using their mobilemonitoring van. All of this datawas given to the
University of Washington National Research Center for Statisticsand the Environment for
analysis.

The general conclusion from the statistical analysisof al the saturationstudiesisthat the Empire
Ford site (Third & Washington) is awell-chosen monitoring site. It consistently hasthe largest
measurementsin the network. The Empire Ford site shows asimilar pattern to the Hamilton
Street site. Hence, the high concentrations at the Empire Ford site are not dueto an
inappropriate point source. The study also indicates that the highest downtown concentrations
tend to be at the Empire Ford site. Thesiteisnot representative of downtown concentrationsin
general, but isconvincingly representativeof high downtown concentrations. Thereisno
indicationthat any other downtown site has potential for higher valuesthan the Empire Ford site
at high CO days.

Micro-inventory. For the micro-inventory SCAPCA, with the cooperation of Washington
Water Power and at |east 60 percent of the businessesin the study area, obtained the highest
natural gas usage by the businessesin aten block areaaround the Third & Washington site.
From thiswe calculated the CO emissions of stationary sourcesin theimmediate area of the
monitor. The only significant sourcesof CO in the areabesides cars are heating systems, most
of whicharenatural gas. Thelargest istheboilers at the Deaconess Steam Plant. A very
conservativeestimateof the total emissions from stationary sourcesin the areaof the Third &
Washington siteis 26 poundsper day. Thisisonly afraction of the emissionfrom cars.

To address concernsabout the individual impacts of sources, two sourceswere modeled. First
was the Deaconess Steam Plant, thelargest in the area. It is estimated to have a maximum one-
hour impact of 0.0046 partsper million (pprn) and a 24-hour average impact of 0.0019 ppm
under worst case conditions. The next source modeled was the boiler a Empire Ford, which
would be the closest to themonitor. It isestimated to have aone-hour impact of 0.009 ppm and
a 24-hour averageimpact of 0.004 ppm. Neither of these concentrationswould have much effect
on the 9 ppm standard. The conclusion of the micro-inventory is that stationary sourceshave
very littleimpact on the monitored results at Third & Washington.
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Tracer gasstudy. Washington State University (WSU) conducted an SF¢ Tracer Gas Study in
the areaof Third & Washington. SF¢ isagas not normally foundinthe air. It can bereleased at
aknown rate and measured very accurately. A total of 37 release experimentswere done with
different release points and weather conditionsin an attempt to get a better understanding of
what happens around the site.

Again, the conclusions were that local traffic generally has the greatest effect on concentrations.
The local street-level sourceinfluenceis et least 2.5 times greater than the freeway sources under
most conditions. Thereisthe potential for pollutant trappingin an area of restricted circulation.
Thereissometype of flow effect when winds are out of the South. North and northeast wind
give higher results on the north side of the street. The study was never able to sample under the
exact conditionsthat lead to the exceedancesat Third & Washington.

Traffic origin and destination study. The Spokane Regional Transportation Council (SRTC)
issued a Summary of Findings to the 1996 External Origin and Destination Study on December
12, 1996. Of more interestisthe " Evaluation of the Spokane County Emissions Testing Area”
report revised on March 25, 1997, which used the datafrom the origin and destination study. It
concluded that the current testing boundary captures 94 percent of the tripsoriginating from the
nonattai nrnent area.

Model traffic patternsand emissionsin the CBD. SRTC completed " Evaluation of Mobile
Source Emissionsin the Second and Third Avenue Corridor' on April 25, 1997. It
recommended shorter signal cycles and signal optimization along the corridors and close
monitoring of any changesto see that they did not cause problemselsawherein the system.

Below isalist of documentsthat contain most of the studies and analysisused to define
Spokane's air quality:

1. CarbonMonoxide Study, Spokane, Washington, Executive Summary, November 21 -
December 19, 1980, U.S. Environmental Protection Agency (EPA) 91019-81-083, Jon W.
Schweiss.

2. Carbon Monoxide Study, Spokane, Washington, January 9 — March 1, 1984, Executive
Summary, Eastern Washington University, Malcolm Droege.

3. Spokane Carbon Monoxide Study, December 5, 1988 to February 24, 1989, Air Monitoring
and Analysis Section, EPA, Region 10, John C. Palmer and Jon W, Schwiess (June 1990).

4. Spokane Metropolitan Area Carbon Monoxide Saturation Study, December 7, 1995 to March
8, 1996, Dames & Moore.

5. CO Saturation Study of Spokane CBD, February 5,1997 to March 19,1997, SCAPCA,
Ronald J. Edgar.

6. Spokane Carbon Monoxide Study (Mobile Monitoring), February 6, 1997, Ecology, Bob
Miller.
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10.

11.

12.

13.

14.

15.

Carbon Monoxide Saturation Study in the Spokane Area, November 24, 1997 to January 15,
1998, SCAPCA, Ronad J Edgar.

Analysisof Spokane CO Data, July 1, 1997, National Research Center for Statistics and the
Environment, Peter Guttorp.

1994-97 Carbon Monoxide Monitor Correlation Analysis, February 26, 1998, SRTC, Pam
Tsuchida.

1996 External Origin and Destination Study, Summary of Findings, SRTC, December 12,
1996.

Carbon Monoxide Meteorological Analysisfor the Spokane Area, September 1998, SRTC.

Evaluation of Mobile Source Emissionsin the Second and Third Avenue Corridor, April 25,
1997, SRTC.

SF6 Tracer Gas Study of the Empire Ford Carbon Monoxide Site in Spokane, Dr. Dennis
Finn, December, 1997, WSU.

Survey and Analysis of Natural Gas Heating and Its Impactsin the Area of the Empire Ford
Monitoring Site, June 1997, SCAPCA, April Westby.

Exceptiona Event Request for November 1993 Carbon M onoxide Exceedances Spokane,
Washington, August 1994, Ecology, Gary Idleburg.
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Appendix C. Emission Inventories

e August 13, 1999, letter from Ecology to EPA transmitting Inventory Preparation Plan,
Spokane Carbon Monoxide Nonattainment Area and Quality Assurance Plan, Spokane
Carbon Monoxide Nonattainment Area

¢ |nventory Preparation Plan, Spokane Carbon Monoxide Nonattainment Area and Quality
Assurance Plan, Spokane Carbon Monoxide Nonattainment Area

e January 12,2000, responsefi-om EPA to Ecology on Inventory Preparation Plan and Quality
Assurance Plan

e March 12,2000, response from Ecology to EPA including Addendum to the Inventory
Preparation Plan and the Quality Assurance Plan

e April 27,2000, EPA approval of Inventory Preparation Plan and Quality Assurance Plan

¢ Spokane Carbon Monoxide Nonattainment Area Emission Inventories (March 2000)
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

FP.C. Box 47600 = Olympia, Washington 98504-7600
(360) 467-6006 ¢« TDD Only (Hearing Impaired) (360) 407-6006

August 13,1999

Joan Cabreza (OAQ-107)
U.S. Environmental Protection Agency

Region 10

1200 SixthAvenue

Sesttle, hgton 98101
|

Dear M UJ —

This letter transmitsboth the I nventory Preparation Plan, Spokane Carbon Monoxide
Nonattainment Area and the Quality Assurance Plan, Spokane Carbon Monoxide
Nonattainment Area. These plans cover the inventories that Washington State
Department of Ecology, Spokane County Air Pollution Control Authority, and Spokane
Regional Transportation Council are using for Spokane's serious attainment plan and
maintenance plan. The previously submitted 1996 periodic emission inventory will serve
asthebase-year inventory.

It isour understanding that EPA requiresinventory preparationand quality assurance
plansfor approval of SIPinventories. Should you have any questionsabout the enclosed
plans or the 1996 periodic emission inventory, please contact Sally Otterson at (360) 407-
6806. Fed freeto contact me at (360) 407-6874 if you have questionsabout Spokane SIP
planning.

Sincerely,

ﬁ/m?/ Stldee

Douglas: L. Schneider
Senior SIP Planner

DLS:cp
Enclosures

cC: Dan Johnson, Ecology

Eric Skelton, SCAPCA
Glenn Miles, SRTC

Sat

b(é{

<



Inventory Preparation Plan
Spokane Carbon Monoxide Nonattainrnent Area

Purpose of Plan

This plan outlinesthe proceduresand data sourcesthat will be used to develop emissions
inventoriesfor the 1) attainment plan and 2) maintenance plan for Spokane's carbon monoxide
(CO) nonattainment area.

Background

Spokane's CO nonattainment areawas declared " serious” on March 12,1998. Prior to thisthe area
hed been classified " moderate’ with adesign value greater than 12.7 parts per million (ppm). A
base year 1990 inventory and 1995 attainment projection were submitted to EPA in 1992. Periodic
update inventoriesrepresenting base years 1993 and 1996 were submittedin 1995 and 1998,

respectively.

Although declared seriousdueto thefailure to meet the 1995 attainment date, Spokane currently
meetstheair quality requirementsto request redesignationto attainment. The state of Washington
plansto request redesignation to attainment and submit the required maintenance plan shortly after
the seriousarea attainment plan.

Plan Information Sources

Thisinventory preparation plan (IPP) draws upon example plansin Emission Inventory
Requirementsfor Carbon Monoxide State Implementation Plans, EPA-45014-91-011, March 1991,
topics from the Inventory Preparation Process outlinedin the June 4-6,1991 EPA manual
Workshop for Implementation of Clean Air Act Provisions Relating to Ozone and Carbon

M onoxideEmission Inventories, and past experienceswith 1990 base year, 1995 projection, and
1993 and 1996 periodic updateinventories.

Inventoriesto be Developed

Inventoriesthat will be developed arelisted in the table below. Plansare designated as either "A"
for attainmentplanor™ M for maintenanceplan.

Pan | Inventory Type | Year Point Srce | Spatia Temporal |
Emissions

A base yr 1996 actua NAA typica CO day and annual
A base yr modeling | 1993-99 actua 1-km grids | hourly for episode days

A Projection 2000 dlowable | NAA typica CO day and annual
A proj. modeling 2000 dlowable | 1-km grids | hourly for episodedays

M Attainment 1997 actua NAA typical CO day and annud
M Projection 2005,2012 | alowable | NAA typical CO day and annual
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[M | proj. modeling | 2005,2012 | dlowable | 1-km grids | hourly for episodedays |

Base Y ear Inventory

Theinventory effort will build upon inventoriesdevel oped for the 1990 base year, and 1993 and
1996 periodic update inventories. Source categoriesrequired for considerationin preparing CO
inventoriesper Emission Inventory Reguirementsfor Carbon Monoxide State | mplementation
Plans (EPA-45014-91-011)are addressed in the gppendix. Inventory methods and sources of
informationfor each major source category are presented below.

Point Sources

For serious areas, point sources are defined as any stationary source having the potential to emit 50
tons per year, unlessit has been determined that the NAA does not have significant stationary
sourcesof CO. If itisdetermined that there are no significant stationary sources, then the cutoff
level is100 tonsper year. A determinationwas made that there were no significant stationary
sourcesof COintheNAA;' therefore, the minimum cutoff level for point sourceswill be 100 tons
per year. Point sourceemissionswill be obtained from sourcesviatheregular annual point source
update.

AreaSources

Areasourcesincludeall stationary sourcestoo small to be counted as point sources(< 100 tons
potential to emit), and sourcesthat individually are of short duration, but cover larger geographic
areas. Emissionsaretypically estimated by multiplyingthe activity level by an emission factor in
mass per activity. Informationsources for individual categories are shown in thetable below.

Category Activity Level Emission Factors

prescribed DNR permit records USFS consumption and

burning emissionsmodels
developed for the PNW

agric. SCAPCA permit records AP42

Burning

other open Outdoor burning survey by the Puget Sound Air | AP42

burning Pollution Control Agency, population

wildfiresand | SCAPCA firedept. survey, 1991 AP42

structurefires

non-wood state energy use (from Energy Info. Adrnin), WA | AP42

fuel use Water Power natural gas usage records,

popul ation, employment
Woodstoves | 1990 BonnevillePower Admin woodstove AP42

! Letter to Eric P. Skelton, Director of the Spokane County Air Pollution Control Authority from
AnitaFrankel, Director, Officeof Air Quality, EPA Region 10, dated June 11, 1996.

Page 2 Addendum C-1



survey (statewide and Spokane County), Dept. of
Revenue new sales records, population

Nonroad M obile Sources

EPA compiled an emissionsinventory of some types of nonroad mobilesourcesfor the 1990 base
year. Spokanewas one of the areas specificallyinventoried. The EPA inventory will be adjusted to
1996 based on appropriate surrogates for each source category (seetable below).

Two additional categorieswill be inventoried: aircraft and locomotives. Aircraft emissionswill be
estimated using airport landing and takeoff datafor individua aircraft types and engine-specific
emission factors availablein Proceduresfor Emission Inventory Preparation, VolumeIV: Mobile
Sources (EPA-45014181-026d revised 1992). Locomotiveemissionswere estimated in the 1990
base year inventory using recommended EPA methods. Becausethe methodswere somewhat
involved and resulting emissionswere lessthan | percent of the total inventory, 1996 emissionswill
be estimated by adjusting the 1990 emissionsbased on 1996 statewiderailroad diesel useavailable
from the Energy Information Administration.

Nonroad M obile Sources

Equipment Surrogate Activity Indi at ]
agricultural minimal presencein area

arport service air carrier landing/takeoff overations

construction employmentin §C 16

commercia Population

industrial employment in SICs 10-14, 20-39, 50-51

loaaing not present in area

lawn and garden Povulation

recreational Population

boats | boat registrations

Onroad Mobile Sources

The SpokaneRegiona Transgportation Council (SRTC) maintainsdetailed traffic volume
informationover Spokane's roadway network. Link-gpecificvolumesand speedswill be combined
with emissionfactorsca culated using an approved EPA model. Thereisasmall chancethat
COLDCOMS5 would be available to generateemisson factors. COLDCOMS incorporatesthe new
deteriorationratesthat will be used in thenext version of the MOBILE model and also updatesthe
credit assigned to oxygenated fuel. Itismorelikelythat oneof thecurrent EPA models,
MOBILESb or MOBILES5ah, will be used to generateemission factors(for CO, both versions5b
and 5ah should yield the sameresults). Input parametersincluding temperatures, inspectionand
mai ntenanceprograms, vehicle operating modes, and fleet registration distributionwill betailored
for the Spokanearea.
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Application of Rule Effectiveness/Rule Penetration

Rule effectivenessreflectsthe ability of acontrol deviceor regulation to achieveall theemissions
reductionsthat could be achieved by fill complianceat all times. Wherethereisno control device
or regulation, rule effectivenessdoes not apply. Rule penetrationis ameasureof the extentto
which aregulation may cover emissions from a source category.

None of the point sources are controlled for CO; therefore, rule effectivenessdoes not apply. There
areno regulationsfor CO emissionsfiom areasources. The concept of rule effectivenessand
penetrationwill be used to estimateillegal residential outdoor burning emissions, but per David
Misenheimer (EPA 1992), rule effectivenessdid not really apply to thissource. Woodstoveactivity
Isregulated, but typical daily emissionswill be calculated for a day when woodstove useis not
prohibited.

Discussionsof rule effectivenessand penetration are not normal ly considered for mobilesources,
but the concept is used to eval uate the Inspection and Maintenanceprogram for onroad mobile
sources. Thewaiver rateand compliancerate inputsto the MOBILE mode and survey information
on vehiclesregistered outside of thetesting areaare used to discount thefill credit thatis
potentially available.

Base Y ear Modeling Inventory

Emissionsestimatescal culated for the base year inventory will be adjustedto reflect the expected
hourly emissionson theindividua modelingdays. Hourly adjustment factorsavailablein EPA
modeling guidance, local transportationtraffic count data, and other local datawill be used to make
the hourly allocations. The mobile sourceemission factorswill be adjusted to account for
temperature, year, and vehiclemilestraveled for theindividua modelingdays. Woodstove
emissionswill be adjusted to account for annual population estimatesand the number of heating
degreedaysrecorded for each modelingday. Point source estimateswill be obtained fiom annual
point sourceinventories. Theimportanceof smaller sources of CO will be determined and

model ed as appropriate.

Maintenance Plan Attainment Y ear Inventory
Attainment with the CO standard was achieved in 1997; therefore, 1997 will beinventoried asthe
attainment year in the maintenanceplan. Emissionsfor 1997 will be based a combination of actua

1997 emissionsand projected emissionsfiom 1996. It isanticipated that point source emissions
will be actual 1997 emissionsand area/mobile source emissionswill be projectionsfiom 1996.

Attainment and Maintenance Plan Projected Inventories
Emissionswill be projected to 2000,2005, and 2012. Point source projectionsfor 2000,2005, and

2012 will be based upon alowableemissions. Allowableemissionswill be estimated based on
permit limitsor maximum production estimates.
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Projectionsfor all other sourceswill be based on expected actuad emissions. Areaand nonroad
source projectionswill be made by projecting the appropriatesurrogate val ues, such as population
and employment, to the evaluationyears. Any controlsexpectedto bein placein future years will
be evduated and applied as appropriate. Onroad mobile sourceswill be projected into the future
using a combination of expected growth in milestraveled and MOBILE (or COLDCOMS) model
emission rates cal culated using parameter settingsthat reflect conditionsexpected in the projection
years.

Attainment and Maintenance Plan Projected Modeling Inventories

Emissionswill be projected to 2000,2005, and 2012 for each episodeday's meteorological
conditions. Point source projectionsfor the attainment year will be based upon allowable
emissions. Allowableemissionswill be estimated based on permit limits or maximum production
estimates.

Projectionsfor all other sources will be based on expected actual emissions under the episode days
hourly temperatureprofiles. Projectionswill be made according to the proceduredetail ed above
under the projectioninventory. Adjustmentsfor temperaturewill be made as outlined above under
the base year modeling inventory.

Responsibility

Theinventory processwill be ajoint effort between the Spokane Air Pollution Control Authority
(SCAPCA), Spokane Regiona Transportation Council (SRTC), and the Washington State
Department of Ecology (Ecology). A brief list of inventory responsibilitiesfollows:

SCAPCA will inventory some of the open burning sources, accidenta fires, and will compile point
source allowableemissionsfor the attainment demonstration. SCAPCA will provide written and
el ectronicdocumentationto Ecology in preparationfor submissionto EPA.

SRTC will inventory onroad mobile sourcesusing alink-based transportation model (TMODEL?2)
for Spokane and emissionratesgenerated withMOBILE or COLDCOMS. SRTC will provide
nonattainment areaestimatesof population, employment, and housingto assist in inventory
development and spatial alocation. SRTC will compileall inventory datainto one-kilometer grids
for the attainment demonstrationusing information from their GIS system and fi-om specific spatial
information supplied by Ecology and SCAPCA. SRTC will providewritten and electronic
documentationto Ecology in preparationfor submissionto EPA.

Ecology will inventory area source fuel use, some open burning sources, all nonroad mobile
sources, and will compile point source emissions from information supplied by SCAPCA and
Ecology's Industrial Section. Ecology will supply input parametersto SRTC for the MOBILE or
COLDCOMS model for mobile sourceemissionsmodeling. Ecology will examinethe temperature
profile and three-month season derived in the original 1990 base year inventory to seeif any
changes are appropriate. Ecology will be responsiblefor compilationand submission of final
inventory documentation.
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All threeagencieswill participatein inventory review and quality assuranceactivities. More
specific information on quality assurance may be found in the quality assuranceplan.

Documentation
Written

Written documentationspecifying inventory methodology and informationsourceswill be
provided. Emissionssummarieswill be presented in tabular and graphical forms.

Electronic

EPA’s preferred emissionsinventory databaseisthe Nationa TrendsEmissions (NET) database.
Any required datawill be provided in Excel using the NET format.
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Emission|nventory Requirementsfor Carbon Monoxide State mplementation Plans (EPA-450/4-

91-011) lists source categoriesthat must be considered when preparing CO inventories. Each
category must be inventoried or include ajustificationas to why it was not included. The source
categoriesand required information are listed below. Sources marked with an X’ will be included
intheinventory. Sources marked with'NA" arenot present in the nonattainment area. Sources
marked withan'l' emit at very inggnificant levelsand were not inventoried. Several sources
inventoried do not appear on the EPA list; they are noted in the appropriate sections.

Point Sour ce Categories (> 100 tons)

External Fuel Combustion
Utility boilers NA
Industrial boilers X
Commercial/institutional boilers NA
Other externa fuel combustion _NA _
Stationary Internal Combustion
Reciprocatingengines_NA
Gasturbines_NA_
Waste Disposd
Municipal Waste_ X _
Combustion _NA_
Refuse-derived fuel X
Massburn NA
Co-fired NA_
Other NA
Industrial Processes
Iron and Steel Manufacture
all processes NA
Petroleum Refineries NA _
Mineral Products
all processes NA
SourcesNot on EPA List
Primary Aluminum Production _X
Secondary Aluminum Production. X

Area Source Categories

Stationary Source Fuel Combustion
Electric utility NA_
Industrial _X
Commercial/institutional _X_
Residential X

Waste Disposal, Treatment and Recovery
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On-Sitelncineration
Industrial on-site_X
CommVInstit On-site_ X_
Residentia on-site_ X
Open Burning
Industrial |
Commercial/Institutional _|_
Residential X
Miscellaneous Area Sources

Other Combustion

Forest wildfires X
Managed burning _X
Charcoadl grilling I
Structurefires_X
Firefighting training T
Aircraft/rocket/testing 1

SourcesNot on EPA List

Commercia Equipment X
Airport ServiceEquipment X

M obile Sour ce Categories

On-Road Vehicles

Light duty gasolinevehicles X
Light duty gasolinetrucks1 X
Light duty gasolinetrucks2 X
Heavy duty gasolinevehicles X
Motorcycles X
Light duty diesel vehicles X
Light duty diesel trucks X
Heavy duty diesel vehicles X
Non-Road Vehicle Gasoline

Recresational vehicles_X
Construction equipment X
Industrial/commercial eq. X
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Lawn and garden equipment _X_
Farm equipment NA_
Non-Road Vehicle Diesel
Construction equipment _X_
Industrial / commercial equipment _X_
Farm equipment _NA
Aircraft
Military aircraft _I_
Commercia aircraft _X_
Civil aircraft _X_
Unpaved airstrips _NA_
Marine Vessels
Coa NA
Diesdl fuel X _
Residua oil _"NA_
Gasoline_X_
Railroads
Coa NA _
Diesel _X_
Sources Not on EPA List
Commercia Equipment _X_
Airport Service Equipment _X_
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Quality Assurance Plan
Spokane CO Nonattainrnent Area

Policy Statement / Purpose of Quality Assurance Plan

It isnot possibleto characterize pollutant emissions from all sourcesat all times. Differencesin
asource's day-to-day operation and effectsof meteorology may impact the amount of pollution
generated by an individual activity. Emissioninventories are, therefore, estimates of pollutant
discharges made using available tools and technology for emissions assessment within resource
constraints. It isimportant that the limitationsof emissionsestimatesbe understood in order to
avoid misuse of data. It isthe purpose of this plan to identify quality assuranceactivitiesthat
will 1) ensure acomprehensive, good-quality emission inventory, and 2) qualify the resulting
estimates. To thisend, resourceshave been allocated both to write and to carry out the
requirementsof thisplan.

I nformation Sources

A major sourceof information for this plan wasthe Emission Inventory Improvement Program
(EIIP). TheEIIP issponsored by State and Territorial Air Pollution Program Administrators
(STAPPA)/Association of Local Air Pollution Control Officials (ALAPCO) and EPA. It was
formed to enhance the quality of emissioninventories. Another source of informationwas
inventory preparation/quality assurance plans prepared for carbon monoxide and ozone
nonattainment areasin Washington, including the 1990 base year, and 1993 and 1996 periodic
Spokane CO inventory efforts.

Responsihilities

Ron Edgar (SCAPCA)
- inventory some outdoor burning sources, accidental fires, and point sources
- review final inventory

SRTC staff
- inventory onroad mobilesources
- provide population and employment for the NAA and county
- gridding of inventory data
- review final inventory

Sally Otterson (Ecology)
- Overall Quality Assurance Coordinator
- inventory some outdoor burning sources, area sources, and nonroad mobile sources,
develop MOBILES parameters
- review final inventdry, perform and document quality assurance checksfor onroad
- writefinal inventory and quality assurancereports
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Bernard Brady (Ecology)
- perform and document quality assurance checks
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Data Quality Objectives

Data quality objectives ensurethat inventory quality i s suitable for a State |mplementation Plan
(SIP) inventory. The EllP classifiesSIP inventoriesas ' level 11" asthey provide supportive data
for decisionmaking. The objectives addressaccuracy (uncertainty), completeness, and
comparability of data. Thegoal of theinventory processisto provide the best possibleinventory
under the given time and resource constraints. A brief discussion of the dataquality objectivesis
given below.

Accuracy: All estimatesmust be cal culated and documented using accepted methods. Individua
source requirements and availability of data and resourceswill affect estimationmethod
selection.

Completeness. Completenessis addressed by ensuring that all sourcecategories areincludedin
theinventory, and that all information required to estimate emissionsis present.

Comparability: Datawill be compared to the 1993 periodic update inventory and the 1990 base
year inventory.

Quality Assurance Checks

Several quality assurance checkswill be employed to addressthe data quality objectives:
reality/peer review checks, sample calculations, sensitivity analyses, and standard range checks.
For each type of check, adefinition, objective, data quality objective addressed, check procedure,
assessment of limitations, and person(s) doingthe check will be given. The product of the
quality checking processwill be acompleted summary of items checked, summary of results, and
recommended follow-up action.

Reality Check/Peer Review Check

Definition: Independent review by aknowledgeableexpert.

Benefit: Ensuredata, assumptions, and proceduresare reasonable.

Objective(s) Addressed: accuracy, completeness, comparability.

Check(s): Reasonablenessof methods, assumptions, and emissions estimateswill be assessed.
Thiswill be accomplished by 1) comparing data sourcesused in the final inventory to those
specified in the Inventory Preparation Plan, 2) relianceon reviewer expertise, and 3) comparison
of emissions estimatesto other approved inventory efforts, particularly the 1993 periodic update.
Limitations: None

Who: Bernard Brady - lead (Sally Otterson, Ron Edgar, Eve Nelson and other SRTC staff).

Sample Calculations

Definition: Verificationof valuesby replicating calculations.
Benefit: Ensurecalculations are done correctly.
Objective(s) Addressed: accuracy
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Check(s): Emissions calculationswill be duplicated to check the accuracy of the arithmetic and,
therefore, the resulting emissions estimate. Priority will be given to those categoriesidentified as
the largest CO contributors.

Limitations: Estimates cal culated using computer models such as MOBILE will be checked
using ssimplified assumptionsto arrive at a”ballpark” valueto use as a comparison to the actual
calculated value.

Who: Bernard Brady — lead (Sally Otterson, Ron Edgar, Eve Nelson and other SRTC staff).

Sengitivity Analysis

Definition: Systematic study of how changesin parametersaffect data.

Benefit: Identify the parametersthat have the greatest effect on data.

Objective(s) Addressed: generally addressesall objectives.

Check(s): A sengitivity analysesin the form of a source category CO emissionsranking will be
performed. The ranking will help determinewhere efforts should (or should not) be
concentrated.

Limitations: None

Who: Sally Otterson

Sandard Range Checks

Standard range checks address the data quality objective of comparability. Datawill be
compared to the 1993 periodic update inventory source by source. Any discrepancies(data
outliers) greater than 10 percent involving sources that made up greater than 2 percent of either
the 1993 or the 1996 daily inventorieswill be investigated and either corrected (see Corrective
Acion Plan below) or justified. General source category percent contributionswill be compared
to the approved 1990 base year inventory, and any large discrepancieswill be investigated and
explained.

Corrective Action Plan

Correctiveand follow-up actionsidentified during the quality checking processwill be noted and
referred to the appropriatestaff. Both the correctiveactionsidentified and results of actions
taken in response will be documented and kept onfile.

Quality Assurance Final Report

Thefinal report will include discussions on inventory quality considerationsfor each major

source category. It will summarizethe results of the quality checking procedures. The report
will include an assessment of the limitations of theinventory data.
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Externa Audits

The state iswilling to be audited by EPA, and make changes to this quality assurance plan if
warranted.

Data Management

Written documentati on specifying inventory methodol ogy and information sourceswill be provided
to EPA. Emissionssummarieswill be presented in tabular and graphical forms. Any required
electronicinformation will be provided to EPA in Excel format consistent with the National Trends
Emissions(NET) database. Any paper or computer files used to assist in emissions cal culations
and quality checking will be kept on file.
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g @ ¢ UN TEDSTATES ENVIRONMENTAL PROTECTION AGENCY
B S REGION 10

A prOT® 1200 Sixth Avenue
Seattle, Washington 98101
January 12,2000
Reply To

Attn O OAQ-107

Douglas Schneider

Senior SIP Planner

Washington Department of Ecology
Box 47600

Olympia, WA 98504-7600

Dear Mr. Schneider:

| am sorry to have been somewhat dow in responding to your submission of the revised
Inventory Preparation Plan (IPP) and Quality Assurance Plan (QAP) for the Spokane carbon
monoxide nonattainment area. | have reviewed the |PP and QAP, and they appear to have
addressed most of our previouscomments. If you can provide us some additional informationas
an addendum (aletter isfine, thereis no need to re-do the plans), we should be able to approve
them quickly.

Pl ease provide the following. additional information:

- The I PP does not indicate data will be caculated for average CO-seasondays. Pleaseco ™
that temporal coveragewill include annual and average CO-season days.

- Please describeextent of the modding area. Doesit coincide with the nonattainment area
boundaries, or isit only a portion of the area?

- There seemsto be aconflict betweenthe cover letter and the IPP: the cover letter statesthe
1996 PEI will be used as the base year inventory, while the plan states the inventory will "build
upon’* effortsof the 1996 PEI. Whichiscorrect? (We understood at the time of PEI submittal,
that the latter wasthe case. If so, please specify what additional informationwill be included.)

- The QA plan doesnot include afourth Data Quality Objective that is normally considered in an
inventory (representativeness). Wasthis omissionintentiona (and if so, why?), or wasit just an
oversight?

- What procedureswill be used to identify and deal with any missng data?
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I h le of comment: ionsfor future IPP/QAP submissions:

Timing. Luckily, there do not seem to be any major issues with the IPP or QA plan. But
idedly, an IPP/QAP should be prepared and approved prior to inventory development, so that if
aproblemisfound in the inventory procedure or quality assurance checks, thereis an opportunity
to make appropriate changes before the inventory is developed and/or before modeling is done,
to avoid need for re-work.

Detail. The QAP appearsto touch on all of themajor areas, but it isalittle sketchy on
actual details such as defining actual pointsin the process where QA checkswill occur. Defining
the proceduresin greater detail up-front for future inventorieswould be helpful to both Ecology
staff (particularly if new staff become involved) and EPA. | am awarethat a QA planis
currently nearing completion (at least point sources), which addresses QA in greater detail, and
perhapsthis can be referenced in future documents.

Forms. Some other states also have developed a set of formsto usein QA work. If you
have such forms, it would be useful to append them to the QA plan. If you do not have any,
devel oping some would probably be very helpful to QA staff. |f you are interested in seeing
what other states have developed, let meknow and | can send you some examplesof what is
being used el sewhere.

QA Coordinator. Itisusudly preferable (but not required) that the Quality Assurance
Coordinator be an outside person not associated with inventory preparation, although quality
control should be done by someone preparing the inventory.

Confidenceevauation. Use of the Data Attribute rating system (DARS; discussedin the
ElIP Volume 6, appendix F) or some other system to evaluatequality and arrive at an overall
confidence rating for an inventory isagood idea (although not required). Y ou might want to
consider trying thisto get anideaof where inventory datais the most questionable, and where
you may want to augment/complement the existinginventory at afuturetime. (Thereisalsofree
software available on theinternet for this)

Welook forward to receiving your addendum, and we promise to processit
expeditioudy! If you have any questions, pleasefeel free to giveme acall at (206) 553-8505.

S ncerely,

/z
Joan Cabreza

Environmental Scientist

g\oaq\spokane final ipp-qa.wpd



STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

P.O. Box 47600 ® Olympia, Washington 98504-7600
(360) 407-6000 * TDD Only (Hearing Impaired) (360) 407-6006

March 21,2000

Joan Cabreza(OAQ-107)
U.S. EPA, Region 10

1200 Sixth Avenue

Seattle, Washington 98101

Dear M%b%:z’é:

Y our January 12,2000, letter specified information that EPA needed to approve the
Inventory Preparation Plan (IPP) and the Quality Assurance (QA) Plan for the
Spokane carbon monoxide nonattainment area. The enclosed Addendum to the IPP
and the QA Planis our response.

Thank you for the commentsand suggestionsin your letter on future submittals.
We agreewith your statement that al elements of the IPP and the QA Plan should
be worked out in the earliest stages of SIP development. Welook forward to
putting thisinto practiceduring future SIP efforts.

Because of the observationsin your letter on QA plans, it seems appropriateto
provide our view of SIP QA Plan Guidanceand itsrelation to recent inventories.
We submitted the first CO State Implementation Plan (SIP) inventoriesfor Spokane
to EPA in 1992. Thefirst periodic updateinventory camein 1995. QA plansfor
those inventoriesfollowed the most current EPA guidance (dating from thelate
1980s). In thelate 1990s, the Emissions Inventory Improvement Program (ajoint
program of STAPPA, ALAPCO and EPA) issued additional QA guidance. We
attempted to incorporate the new QA guidance into the plans for the 1996 periodic
emissioninventory and the new attainment plan inventories. Thelack of specificity
about which elements of old and new guidanceneeded to be addressedin the
inventoriesprovided the opportunity for both flexibility and confusion. Inthe'end,
more items were addressed during the QA process than were specified in the plan.
We agreethe SIPinventory QA plan could beimproved.
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Ms. Joan Cabreza
March 21,2000
Page two

Welook forward to quick approval of the IPP and the QA Plan. Should you have
any additional questions, please contact Sally Otterson at (360) 407-6806.

Sincerely,

DouglasL. Schnel der
Senior SIP Planner

DLS:cp
Enclosure

cc.  Roger Dovel, Ecology
Eric Skelton, Spokane County Air Pollution Control Authority
Glenn Miles, Spokane Regional Transportation Council



Addendum to the Inventory Preparation Plan and the
Quality Assurance Plan

Spokane Carbon Monoxide (CO) Nonattainment Area

March 17,2000

Responseto Environmental Protection Agency's (EPA) Commentson the I nventory
Preparation Plan and the Quality AssurancePlan

In responseto the January 12,2000, request from Joan Cabreza of EPA Region 10 to Doug
Schneider of the Department of Ecology (Ecology), an addendum to the inventory preparation
and quality assurance plansfor the Spokane carbon monoxide nonattainment area has been
developed. Theinformationis provided by pairing the EPA comment (in Italics) with Ecology's
response.

The Inventory Preparation Plan (IPP) does not indicatedata will be calculated for average CO-
season days. Please confirmthat temporal coveragewill include annual and average CO-
season days.

Emissionsfor average CO-season dayswill be calculated. Thiswasreferredto as''typical day™
inthe columntitled" Tempora™ of thetableon page 2 of the inventory preparation plan.

Please describe extent of the modeling area. Doesit coincidewith the nonattainment area
boundaries, or isit only a portion of the area?

The modeling domain encompassesthe entire nonattainment area. A map of the modeling
domain may be found in the Systems Applications International (SAT) Urban Airshed Modeling
(UAM) report.

There seems to be a conflict between the cover letter and the IPP: the cover |etter states the 1996
Periodic Emission Inventory (PEI) will be used as the base year inventory, while the plan states
theinventorywill "build upon” efforts of the 1996 PEI. Whichis correct? (We understood at the
time of PEI submittal, that the latter wasthe case. If so, please specify what additional
information will beincluded.)

The 1996 base year inventory will be nearly identical to the 1996 periodicinventory. Minor
changeswill be made to the on-road mobile source emissionsestimates, and changes will be
made to the presentation format of the documentation.

IPP and QA Plan Addendum C-1 Page 1
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The QA plan does not include a fourth Data Quality Objective that is normally considered in an
inventory (representativeness). Wasthis omission intentional (and if se, why?), or wasit just an
oversight?

Representativenesswas not specifically addressed in the plan, more by oversight than by design.
Representativeness as a data quality objective came from new QA guidanceissued by the
Emissions Inventory Improvement Program (please see comments under " State | mplementation
Plan (SIP) QA Plan Guidance Comments” below). Very briefly, point sources are representative
of the areasince they are located in the area and most of the emissionswere estimated through
material balance. On-road mobile sources are representativesince an area-specific Geographic
Information System (Gl s)-based traffic model will be used to derive vehicle miles traveled
(VMT), and the MOBILE model will betailored as much as possible to reflect local conditions.
Woodstoves arefairly representative since activity levelswill be based on information collected
from a survey of Spokane households; however, the emission factorswill be national factors.
Non-road sourceswill be based on an EPA study done specifically for Spokane.

What procedures will be used to identify and deal with any missing data?

Missing dataareidentified by the inability to calculateemissionsand supply data necessary for
modeling and clear documentation. For point sources, further review of the sourcefiles, and if
necessary, contact with facility personnel are proceduresused to obtain missing dataelements. For
area, non-road and on-road sources, areasonableeffort will be madeto acquireany missing data. If
thisis unsuccessful, estimateswill be made based on past years dataor default information
contained in EPA documents and models. Sourcesof all datawill be documented.

IPP and QA Plan Addendum C-1 Page 2
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Reply To

Attn Of: OAQ-107

Mr. DouglasL. Schneider

Senior SIP Planner

Washington Department of Ecology
Post Office Box 47600

Olympia, Washington 98504-7600

Dear Mr. Schneider:

We have received your letter dated March 21,2000, providing clarification for Spokane's
Carbon Monoxide Nonattainment Area Inventory Preparation Plan (IPP). Y our response
addressesthe concernsraised in EPA’s letter dated January 12,2000, therefore, the | PP and
Quality AssurancePlan's are approved.

After reviewing your | PP again, the EPA’s Regional mobile model er suggests you
consider usng MOBILE 5b or MOBILECOfor the Onroad Mobile Sources.

Thank you for your timely response and should you have any questions, please contact me
at (206) 553-8505.

Sincerely,
| Lletd

KatherineM. Holt
Environmental Protection Specidist

KMH:cb

gloag\spokane.wpd
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Spokane Carbon Monoxide Nonattainment Area
Attainment Plan Emission Inventories
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Spokane County Air Pollution Control Authority
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I ntroduction

Background

The Spokane carbon monoxide nonattainment areahas a design value of 13.8 parts per million
(ppm), and was originally classified as Moderatet (>12.7 ppm). A base year 1990 inventory and
1995 attainment projection were submitted to EPA in 1992. Periodic updateinventories
representing base years 1993 and 1996 were submittedin 1995 and 1998, respectively. In spite of
ongoing efforts, Spokanefailed to meet the CO standardsby 1995. Failureto attain the standard
resultedin reclassificationto Seriousin April 1998. Seriousareas must attain the standard by Dec.
31,2000.

I nventories Prepared

Four types of inventoriesare required for the Spokane Seriousarea: base year, periodic, modeling,
and onroad mobile source projection. The base year and periodic inventories are estimatesof actual
emissionsrepresentativeof atypical CO season day. A new base year inventory was constructed
using 1996 asthe base year, replacingthe origina 1990 inventory. As stated above, the 1996
periodic inventory was completed and submitted to EPA in September of 1998.

Modelinginventoriesare estimatesof episode-specificemissions. They consist of actual emissions
on selected base case days, and projectionsto the attainment year based on allowableemissions
wherethey exist, and expected emissionsprojectionswhere allowable emissionshave not been
established. Modelinginventoriesfor ten base case days during 1993-96 were devel oped and
projectedto the year 2000.

The onroad mobile sourceprojectionis an inventory of expected emissionson atypical CO season
day in the atttainment year 2000. Theinventorywill be used to set the emissionsbudget for
conformity. For comparativepurposes, typica daily emissionsfrom other sourceswere also
compiled. They were based on allowableemissionswherethey exist, and expected emissions
projectionswhere allowableemissionshave not been established.

Inventory Planning

An Inventory Preparation Plan and Quality AssurancePlan were submitted to EPA in September
1999. Both planswereutilized during preparation and finalization of the inventories.

A completelist of source categoriesrequired for a CO inventory was included as an appendix to
the Inventory PreparationPlan (Sept. 1999). Many sourceson thelist either did not exist in the
nonattainment area, or were only present at very insignificantlevels. These sourceswere not
includedin theinventory.
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Report Contents

Thisreport presents emissionssummaries and the methods and information sourcesused to develop
the required inventories. Appendicesincludeinformation on population, employment and vehicle
milestraveled, and areport on quality assurance activities.

Major Contributors

Thisreport resulted from a cooperative effort among the Spokane County Air Pollution Control
Authority, SpokaneRegional Transportation Council, and Department of Ecology. Many people
and agenciescontributed information essential to the completion of thisreport. Special thanksgoes
to staff & Kaiser Aluminum and Chemical, Kaiser Trentwood, and Wasteto Energy for quickly
providing specific information required for modeling.




General Information

AbbreviationsUsed Throughout the I nventory

NAA nonattainment area

EPA Environmental Protection Agency

Ecology = Washington State Department of Ecology

SCAPCA  SpokaneCounty Air Pollution Control Authority. Thisisthelocd air authority having
jurisdiction over all sources except pulp millsand aluminum smeltersin Spokane
County.

DOE-IS  Department of Ecology'sIndustrial Section. Thissection hasjurisdiction over all pulp
mills and aluminum smeltersin Washington.

SRTC SpokaneRegional Transportation Council. Thisisthelocal planning agency for

Spokane County.
CO Carbon monoxide
tpy tons per year
ppd seasonal pounds per day
g/sec grams per second
References

References arelisted at the end of the document with two exceptions: the 1990 Base Y ear Carbon
Monoxide EmissionsInventory and the 1993 Periodic Update Inventory. These inventorieswere
used asthe basisfor many of the source categories, and are referenced within thetext of all
applicable source categories.

Electronic Data Availability
All emissionsinformation will be provided to EPA in an el ectronicformat on request. Baseyear
point source emissionswere entered into the Aerometric Information Retrieval Systems (AIRS).

Contact Person

Any questionsabout theinformation contained in thisreport may be directed to Sally Otterson, Air
Quality Program, Department of Ecology (360)-407-6806 (e-mail sott461@ecy.wa.gov).




Temperature/Season Determination

The 1990 base year inventory included documentation on determination of the three-month
carbon monoxide season, and maximum and minimum daily temperaturesto be used in mobile
source modeling. The EPA procedure for making the determination was followed and consisted
of two steps: 1) determinethe three consecutive months with the greatest frequency of
exceedancesusing the past three years of air monitoring data (1988-90), and 2) choose the ten
highest exceedancesfrom the months selected in step 1, and cal culate average maximum and
minimum temperaturesfrom the ten days' individua maximum and minimum temperatures.

The procedure resulted in carbon monoxide season being defined as October through December,
with maximum temperature 38 °F and minimum 24 °F. Thetemperatureswere nearly identical
to the long-term average winter (defined as coldest three months— Dec, Jan, Feb) temperatures
for Spokane, 25-36 °F. With thislatest inventory effort, the season-temperaturedetermination
wasrevisited. Thepast three yearsof data (1994-1996) yielded a different three-month season,
and a somewhat warmer temperature profile (November to January with maximum temperature
43 °F and minimum 24 °F).

It was decided to take amore comprehensivelook a the season-temperaturedetermination.
Carbon monoxide levelsrise during periods of air stagnation. Table 1 givesan indication of the
frequency of 8-hr exceedances* from 1988-1996. It isclear that exceedancesare most likely to
occur from October to February, and that carbon monoxide season cannot be limited to athree-
month period.

Table 1: Carbon Monoxide Exceedances. 1988-1996

Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec

15 23 4 1 1 1 0 0 7 16 20 28

* not counted here according to normal guidance: only one exceedancecounted per day, even if more than one
occurred; if 8-hr exceedance crossed a day boundary and hourly values greater than-or equal to 9.5 occurred on
both days, both days were counted.

In compiling the inventory, this broader view of carbon monoxide season was considered by
expanding the CO season to October through February. Practically, this resulted in little change
from the 1990 and 1993 inventories since the season was still basically "winter." Sourcesthat
arestrictly controlled to asmall temporal window, such asresidential open burning, were given
special consideration and may be found in the detailed inventory text.

No changeswere made to the mobile source temperature profile. The new, warmer temperatures
calculated from the 1994-1996 data resulted in mobile source emissions about 4% lower than the
1990 inventory temperatures. Becauseof 1) the sensitivity of the MOBILE model to

. temperature, 2) the large portion of theinventory that mobile sources occupy, and 3) the
similarity of the original profile with Spokane long-term average winter temperatures, it was
judged prudent to retain the original temperatureprofile.
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Emissions Summariesand Charts

Table2: BaseYear 1996 EmissionsSummary

Category tpy ppd  %ppd
POINT SOURCES
Point Sources 28,982 159,648 23
NONROAD MOBILE SOURCES
Aircraft 904 4,451 1
L ocomotives 151 826 0
Agricultural Equipment 0 0 0
Airport Service Equipment 294 1,609 0
Recreational Boats 1,798 287 0
Commercia Equipment 3,432 21,949 3
Construction Equipment 1,044 4,115 1
Industrial EQuipment 991 6,336 1
Lawn and Garden Equip 8,497 21,030 3
Logging Equipment 0 0 0
Recreational Vehicles 460 2,148 0
STATIONARY AREA SOURCES
Woodstoves& Fireplaces 13,490 120,704 17
Residential Non-wood Fuel 142 1,109 0
Commercial Fuel 66 522 0
small point 12 64 0
Industria Fuel 62 397 0
small point 3 15 0
Commercial/Industrial Incineration 1 9 0
Trash Burning 146 798 0
Y ard Waste Burning 108 15,482 2
Prescribed Burning 182 0 0
Wildfires 184 1,008 0
StructureFires 125 685 0
ONROAD MOBILE SOURCES
Onroad Mobile *61,032 334,423 48
TOTAL ALL SOURCES 122,106 697,615

* tons per year calculated as 365 days x CO ppd
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Table 3: Projection Y ear 2000 Emissions Summary

Category tpy ppd Y%ppd

POINT SOURCES
Point Sources 34,365 188,301 28

NONROAD MOBILE SOURCES

Aircraft 961 4,731 1
L ocomotives 160 878 0
Agricultural Equipment 0 0 0
Airport Service Equipment 312 1,710 0
Recreational Boats 1,911 305 0
Commercial Equipment 3,648 23,328 3
Construction Equipment 1,055 4,160 1
Industrial Equipment 1,017 6,502 1
Lawn and Garden Equip 9,031 22,351 3
Recreational Vehicles 489 2,283 0
STATIONARY AREA SOURCES
Woodstoves & Fireplaces 14,338 128,288 19
Residential Non-wood Fuel 151 1,179 0
Commercia Fuel 70 555 0
small point 13 68 0
Industrial Fuel 64 407 0
small point 3 15 0
Commercial/Industrial Incineration 1 9 0
Trash Burning 155 848 0
Y ard Waste Burning - 115 16,455 2
Prescribed Burning 0 0 0
Wildfires 196 1,071 0
StructureFires 133 728 0
0
ONROAD MOBILE SOURCES
Onroad Mobile *49,076 268,908 40
TOTAL ALL SOURCES 117,264 673,080 100

* tons per year calculated as 365 days x CO ppd
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Base Year 1996 Daily Emissions
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Base Year 1996 |nventory

The base year inventory is an estimate of actual 1996 emissionsrepresentativeof atypica CO
seasonday. Per EPA guidance, annual emissionsarea so calculated. Thebaseyear 1996 inventory
isvery similar to the 1996 periodic update inventory report submitted to EPA in September 1998.

A few changeswere made. Among the changeswere switching to version 5b of the MOBILE
model for onroad mobile source emissionscal culations, and incorporating updatesto the quality
assurance plan.

To estimate emissions, four basic taskswere completed for each source category. Thefour tasks
were: 1) estimatethe activity level, 2) adjust/allocate the activity level (or emissions) temporally,
3) determineemission ratesper the activity, and 4) estimateemissions. The tasksare described
below for each source category.

Point Sour ces

Point sources are stationary sourcesthat have the potentia to emit CO in quantitiesgreater than or
equal to aspecified cutoff point. For SeriousNAA aress, the cutoff level is50 tons per year, unless
it is determined that stationary sourcesdo not significantly contributeto carbon monoxidelevels. If
such adeterminationis made, the cutoff level is 100 tons per year. A determinationwas made that
stationary sourcesdo not significantly contributeto CO levelsin the NAA; therefore, the minimum
required cutoff level for point sourceswas 100 tons per year.! It isoptional to lower the cutoff level
for inventory purposes. For thisinventory, the cutoff level was lowered to the potential to emit 50
tonsper year.

Activity Level and Emission Rate Deter mination

All point sourcesareinventoried annualy for actual emissions.> SCAPCA identified six sourcesin
the NAA that met the 50 ton potential to emit criteria.® Activityis measured by process
throughput as defined by source classification category (SCC) code. Examplesof activity
measures are amount of fuel burned, and ton of product produced. Emissions may be estimated
using direct source measurement (stack testing, continuous emissionsmonitoring), material
balance, published emission factors (emissionsrates per activity), or professional judgment.

The magority of the emissions from Kaiser Mead were estimated by material balance. Most of
the other sources' emissionswere estimated through direct measurement.

Temporal Adjustments

All sources operated during at least part of the CO season. Daily emissionswere calculated by
dividing annual emissionsby the total number of operating days.
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EmissionsEstimates

Table 4. Actua Point Source Emissions by Facility, 1996

SourceID# | Plant Name tpy ppd
S-063-0016 | Kaiser Aluminumand Chemical,Mead | 28,751 | 157,986
K-063-0023 | Kaiser Trentwood 118 648
K-063-0097 | Wasteto Energy 45 311
K-063-0011 | Shamrock Paving, Inc. 29 305
K-063-0066 [ AcmeMateria and Construction 26 325
K-063-0092 | Inland Empire Paper 13 /3

| total point sources

| 28982 | 150648

The emissions from the point sourcesmay also be summarized by type of processas shownin

Tableb5.
Table 5: Point Source Emissions by Process, 1996
Process Name | tpy nnd
Primary Aluminum Processes 28,751 | 157,986
Secondary Aluminum Processes 116 637
Asphalt Rotary Dryers 55 630
Municipal Incineration 45 311
External Combustion Boilers 15 84
total processes 28,982 | 159,648




Small Point Sour ces (Counted as Area Sour ces)

Severa point sourcesinventoried in the annual update emit CO, but have lessthan 50 tons per year
of potential emissions.”> Those sourcesare presented here. The emissionscome from external
combustion processes.

Activity Level and Emission Rate Deter mination

Activity levels and emissionrates were determined using the same methods as the major point
sources. Most of the emissions estimateswere made using emission factors. Emissionsfrom the
fuel combustion processeswill be subtracted from areasourcetotals (detailed later in this
document) to avoid double-countingthe emissions.

Temporal Adjustments

Daily emissions were cal culated using the same method as the larger point sources.

EmissionsEstimates

Table 6: Small Industrial Point Source Fuel Combustion Emissions, 1996

Source ID# [Plant Name tpy| ppd
K-063-0095 |The Boeing Company 1] 5
K-063-0105 |Columbia Lighting 1] 5
K-063-0084 |Koch Materials Co 1] 5

total 3 15

Table 7: Small Commercia Point Source Fuel Combustion Emissions, 1996

SourceD# [Plant Name tpy| ppd
K-063-0110 |Deaconess Medical Center 2 11
K-063-0111 [Holy Family Hospital 1 5
K-063-0112 |Sacred Heart Medical Center 4] 22
K-063-0113 |Dept Of Social & Health Services 3] 16
K-063-0114 |Saint Luke's Rehabilitation Institute 1 5
K-063-0120 |Dept Of Veterans Affairs Medical Center 1 5

total 121 64
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Aircraft

Therearetwo airportsin theNAA, SpokaneInternational (Geiger Field) and FeltsField. To
calculate emissions, emission rates per landing-takeoff operation (LTO) are determined and
multiplied by total LTOs. Emissions are calculated for three mgjor aircraft types: carrier, air taxi
and general aviation.

Activity Level

Activity level isdefined asthe number of LTOs. Both the Federal Aviation Administration (FAA)
and the airports publish LTO information, but in differing formats. The differingfomatsmay
account for the differencein number of LTOs reported in each category. For thisinventory, airport
datawas supplemented by the FAA datato determine number of LTOsfor the three major aircraft
classifications.*’

Temporal Adjustments

The number of L TOswere availableby month and were used to devel op seasonal adjustmentsfor
general aviation and carrier/taxi operations. The season percent adjustment was calculated asthe
percent of annual activity occurring during October through February. Activity was assumedto
take place 365 days per year.

Emission Rate Deter mination
EPA has provided guidancefor determining emissionrates.® For larger aircraft, enginedatais
generally availablethat can be used to calculatean airport-specificemission rate. For smaller
aircraft, engine datamay not exist or would require more effort to obtain than iswarranted sincethe
expected emissionsarefairly insignificant. For these aircraft, default emission rates from the EPA
guidancewere used.
FeltsFied
Only smaller aircraft use FeltsField. Default factorswere used for air taxis and general aviation.
Sookane I nter national
Default factors were used for general aviation aircraft. An airport-specificfactor for combined

carriers and taxiswas cal culated for Spokane I nternational using FAA information as shownin the
steps below.




|. Determinetotal LTOsfor which engine emissonsinformationisavailable. The FAA reported
36,505 total LTOs.” Someaircraft had no corresponding engine data (6,497 LTOs), and some
of the engines used by the aircraft had no emissionfactors(3,343LTOs). Totd aircraft LTOs
for the emission rate cal culationswere reduced to:

36,505 - (6,497 * 3,343) = 26,665 arcraft LTOs.

II. Becauseemissionfactorswere given by enginerather than aircraft, the number of engine
LTOshad to be determined first. Thiswas accomplished in three steps:

a) total air carrier LTOsby aircraft were taken fiom step | above;

b) table 5-2 fi-om reference 6 was used to assign the number of engines, engine names, and
percentage of each engine'susageto each aircraft;

c) the number of enginesand the fraction of that engine's use by each aircraft were
multiplied by the number of LTOs for each aircraft to determine number of LTOs per
engine.

M. Emission factorswere calculated for each engineusing the default time-in-modesfiom Table
5-1 and theemissionfactors and fuel usagein Table 5-4 fiom reference 6. Theindividual
modes (takeoff, climbout, approach and taxi/idle) were calculated and summed for overall
Ibs/Engine LTO factors.

IV. Tota CO emissionswere calculated by multiplying the number of engineLTOscalculated in
step | by the CO emission factors calculated in step 1T for each engine, and summing. Total
CO emissionswere 766,924 1bs.

V. Theairport emissionfactor in Ibs/aircraft L TO was cal cul ated:

766,924 1bs CO = 28.761 |bsCO
26,665 LTOs LTO

EmissionsEstimates

tpy = (LTOs/yr) X (CO Ibs/LTO) x (T/2000 |bs)
ppd = (tpy) X (Yeyear/season) X (Season1152 days) x (2000 1bs/T)

Table 8: Aircraft Emissions, 1996

Airport (Aircraft LTOs| COI/LTO| season%| tpy| ppd|
Spk. Int. |Carrier/Taxi |*41,991 28.761 41] 604| 32371
Spk. Int. {General Av. [ 139801 12.0141 29 84 3181
Felts Taxi 3,615 28.13 41 51 273
Felts General Av | 27,466 12.014] 29| 165 62

total 87,0521 904| 4,451

* from Spokane International Airport data
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Railroad L ocomotives

EPA guidancewas used to estimate emissionsin the original base year 1990inventory.® The
method consisted of multiplying the amount of diesdl fuel used by a CO emissionsratein
Ibs/gallon. Themethod for determining fuel use was somewhat involved, and required obtaining
confidential railroad information. The resulting emissionswerelessthan 1% of thetotal inventory.
Becausethis category was not significant in the base year inventory, and fuel usefor locomotives
only increased by 10% from 1990 to 1996 (70,082,000 gdl. to 76,883,000 gdl.), ° the procedures
followed to estimate 1990 emissions will not be repeated. The emissionsestimatescal culated for
1990 are repeated here and increased by 109% to reflect the higher fuel use.

Activity Leve

Activity level ismeasuredin gallonsof fudl. Locomotiveoperationscan be split into two types:
switch yard serviceand line haul service. Therearetwo switch yardsin the NAA near Yardley.
Oneisowned by Burlington Northern (BN), the other by Union Pacific (UP). The Mechanical
section of UP and the Fuel Use section of BN provided estimates of switch yard fuel use.io, 11

Linehaul fuel consumption was calculated by multiplying arailroad-specific fuel consumption rate
in gallonsper grosston-mile by the number of grosston-milestraveled inthe NAA. Thismethod

required obtaining information from the I nterstate Commerce Commission and individual railroads
companies. '>'*  Some of theinformation was considered confidential and will not be shown here.

Temporal Adjustments, Emission Rate Deter mination and Emissions Estimates
Operationwas considered uniform, 365 days per year. Emission factorswere from reference®6.

Emissionsestimatesfor 1990 and 1996 areshownin Table9. Asstated above, 1996 emissons
were estimated at 110% of the 1990 levds.

Switch Yard
tpy = (#locom) x (galllocorn-day) x (365 daydyr) x (CO Ibdgal) x (T/2000 |bs)
ppd = (#locom) X (gal/locom-day) X (CO Ibdgd)
LineHaul
tpy = (grosston-miledyr) x (gallgrosston-mile) x (CO Ibdgal) x (T/2000 1bs)
ppd = (grosston-miledlyr) x (gallgrosston-mile) x (365 daydyr) x (CO lbdgal) x (T/2000 Ibs)

Table9: Locomotive Emissions, 1990 and 1996

RR #Locom | gdlloc-day | annua gals| COlbdga | tyw! pod

BN yard, 1990 5 250 456,250 0.0894| 20| 112
UP yard, 1990 2 150 109,500 00894 5| 27
All LineHaul, 1990 00626 112| 611
total 1990 137 ] 750

total 1996 151 | 826




Other Nonroad M obile Sour ces

The 1990 Clean Air Act required EPA to study and inventory nonroad mobile sourcesin many of
the nation's carbon monoxide and ozone nonattainment areas.'* '> EPA in turn strongly
recommended that theseinventories be used in the State Implementation Plan emissions
inventories.® For thisinventory, the EPA Spokane County Nonroad inventory was used to estimate
emissions. Thestudy included emissionsinformationfor both the county and the NAA. The
county emissionswere used in order to take advantageof local spatial datain allocating emissions
to theNAA. Thestudy inventoried 79 different types of nonroad equipment/vehicles grouped into
nine general categories.

Activity Level and Emission Rate Deter mination

Activity level is measured in horsepower hours (hp-hrs). The hp-hrsfor each equipment/vehicle
typewere adjusted up or down for 1996 emissions accordingto activity level indicatorsappropriate
for each category (see Table 10). Recreational vehicle activity was not included in the EPA report
for Spokane. Becauserecreational vehicleactivity could take placewithin the nonattainment area,
activity levels (per person basis) from the Seattle-Tacomanonroad report were used to supplement
the Spokane data.

For all source categories, the adjusted hp-hrswere multiplied by the emission factors(in g/hp-hr) to
estimateemissions.

The equation used to project the 1990 activity level sfor each equipment typeis shown below:

1996 NAA indicator  x 1990 County hp-hrs=1996 NAA hp-hrs
1990 county indicator

The category indicatorswere taken from avariety of sources’. > '®17181%20 Tghle 10 showsthe
1990 county-level indicator activity level, and theindicator activity level for 1996 inthe NAA.




Table 10: Nonroad M obile Source Activity Indicatorsand Levels, 1990 and 1996

Equipment Indicator Activity Level

90 County 96 NAA
Agricultural minimal presencein area 0 0
Airport Service |air carrier/taxi LTOs 37,545 41,991
Boats boat registrations 8,944 937
Commercial population 361,364 315,673
Construction employment, SIC 16 577 727
Industrid employment, SICs 10-14, 20-39, 50-51 30,410 29,367
Lawn & Garden |population 361,364 315,673
Logaing not present in area 0 0
Recreational population 361,364 315,673

Temporal Adjustments

The activity level swere seasonally adjusted to represent October through February according to the
1990 EPA inventory assumptions, with afew exceptions. Lawn and garden equipment and
recreational boating were originally set at zero percent activity during the winter season. Because
some activity may occur during winter, seasond activity levelswere set a thelevelsusad in the
Seattle-Tacomareport of 3% lawn/garden and 5% boating.

Emissions Estimates

Emissions calculationswere made for the 79 individual equipment types. Theresults are presented
in Table 11 for themajor nonroad source categories by the engine-fuel type classificationsused in
the EPA Nonroad Enginereport (2-stroke gasoline, 4-strokegasoline, diesel). Sinceactivity levels
for agricultural and logging equipment are zero, they are not presentedin Table 11.

tpy = (hp-hrs/yr) x (CO lbs/hp-hr) x (T/2000 Ibs)
ppd = (tpy) X (Yoannual activity/season) X (season/days) X (2000 Ibs/T)

Table 11: Nonroad EmissionsEstimates, 1996

Equipment Type Tons per Year ~ Pounds per Day
4 ‘ diesel| gas 2-strk| gas 4-strk| total| diesel| gas 2-strk| gas 4-strk| total
Airport Service 84 1 208 294 463 7 1,140 1,609
Boats 1 91 68 160 1 164 122 287
Commercial 14 166 3,251} 3,432 92 1,063 20,794 21,949
Construction 612 31 402] 1,044} 2,411 122 1,582 4,115
Industrial 38 223 730 9911 245 1,424 4,667 6,336
Lawn/Garden 4 1,289 7,205| 8,497 9 3,206 17,815| 21,030
Recreational 0 148 311 460 0 1,151 996 2,148
total 753 1,949 12,174) 14,876] 3,221 7,137 47,116) 57,474
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Residential Wood Combustion

Residentia wood combustion consists mainly of home heating and recreationa use of woodstoves,
fireplacesand fireplace inserts. To estimateemissions, an activity level in amount of wood burned
ismultiplied by an emissionratein pounds of CO per ton of wood burned.

Activity Level
Number of Wood Burning Devices

In 1990, the Bonneville Power Administration (BPA) conducted a tel ephone survey of wood
heating habits during the 89-90 winter season.?! They surveyed 2078 households. The BPA survey
was used to develop number of househol ds using each type of device (Centra Furnace, Certified
(Phase ) and Non-certified Inserts and Woodstoves, and Fireplaces) and how much wood they
burned. Areas specifically over-sampled by the survey were Puget Sound, Olympic, Spokaneand
Yakima. BPA provided the survey and database of responsesto Ecology for usein residential
wood combustion calculations.

Sincethe 1990 BPA survey, the Department of Revenue (DOR) hastracked the number of sales of
new stovesand inserts.”?> The BPA survey information was combined with the DOR salesdatato
determine 1996 wood burning activity.

It was assumed that some of the sales since 1990 were for new installations, while otherswere for
devicereplacement. To determinethe percentagesof each, expected wood burning device usage
for 1991 was cal cul ated assuming that wood burning device usageratesfound in the 1990 BPA
survey would bethe samefor 1991. (It could not be assumed that the wood burning device usage
ratein 1996 was the same asin 1990 sincethe new sal esdatashowed that wood burningdevice
salesweredecreasing.) Householdsfor 1990 and 1991 were cal culated by dividing county
population by the 1990 Censuspersons per household for each county.?® All of theincreasedueto
growth was assumed to be dueto new instdlations. The number of new installationswas
subtracted from thetotal number of new sales. Theremaining new saleswere assumed to be
replacements. Therates calculated were 67% new installationsand 33% replacements.

Calculation of Final Wood Burning Device Activity

The new ingtallation and replacement percentageswere used with the total new salesfiom 1990to
1996 to calculate total numbers of new install ationsand replacementsof woodstovesand inserts.
Replacement deviceswere subtracted fiom the 1990 numbersof uncertified devices. All new sales
were assumed to have met Phasell certification. Expected new growth or replacementsof central
furnaces was accounted for under the woodstove category; 1990 central furnace levelswere kept for
1996 calculations. 1996 county allocations of new saleswere based on county popul ationgrowth
(and corresponding growth in househol ds assuming 2.47 persons per household)** and 1991
expected usagerates calculated above. Theresultsfor Spokane are shownin Table 12.
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Table 12: Spokane Wood Burning DeviceUsage, 1996

Equipment Type % of Households
Central Furnace 1.1
Fireplaces ' 15.1
Non-certifiedlnsert 8.6
CertifiedInsert, Phasel 1.6
Certified Insert, Phasell 10
Non-certified Woodstove 8.6
Certified Woodstove, Phasel 1.6
Certified Woodstove, Phase I 1.1
| total equipment 38.6 |
Amount of Wood Burned

The BPA survey gathered information on pellets, presto logs and cords of wood burned. The
weight of acord of wood varieswith speciestype and moisturecontent; therefore, both need to be
defined. Itisillegal to burn wood that is not seasoned (defined as a moisture content of 20%), so
wood was considered to contain 20% moisture.

Allocationsof wood species burned wasbased on recommendatlons from Ecology, the Department
of Natural Resources(DNR), and the US Forest Service (USFS).2 Resultsareshownin Table 13
with estimated weight of a cord of wood in poundsbased on 20% moisture.?’

Table 13: Wood SpeciesWeight and Percent Use

Species Ibs/cord] % Use
Douglasfir 2970 25
Larch 3330 25
Lodge ole ine 25
Ponderosa ine 25
avera_e . 2788

The BPA survey provided information on the number of cordsburned per device. Becauseof the
low number of Central Furnaces, cords burned shown are the statewideaverage. Similarly, the
average of all stovesand insertswas used for both certified and non-certifieddevicesdueto the
lower number of certified stovesand inserts used.

Pellets used were given in number of 40 Ib bags used, and presto logs as number of logsburned. A
presto |og manufacturer in Spokaneestimated theweight of alog as 8 Ibs.

Thetotal number of poundsburned by devicetype areshownin Table 14.
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Table 14: Pounds Burned per Wood Burning Device

Equipment Type IbsCord | IbsPellets& | Tota Ibs
Wood Presto Logs

Central Furnace 6329 9 6338
All Fireplaces 1338 111 1449
Non-certified Insert 4461 100 4561
Certified Insert 4461 635 5096
Non-certified Woodstove 7555 38 7643
Certified Woodstove 7555 344 7900

Deter mination of Emisson Rates
Emission Factors

Emissionfactorsin pounds of CO per ton burned were taken from AP42.2® Certified stovesand
insertswere assumed to be 50% catal ytic and 50% non-catalytic.

Table 15: Wood Burning Device CO Emission Factors

Equipment Type CO Ibs/T

Central Furnace 230.8
Fireplaces 252.6
Non-certified Insert 230.8
Certified Insart, Phasel 122.6
Cetified Insert, Phasell 123.9
Non-certified Woodstove 230.8
Certified Woodstove, Phasel 122.6
Certified Woodstove, Phasell 123.9

Temporal Adjustmentsand EmissonsEstimates

Annual emissionsfor each wood burning devicewere calculated according to thefollowing
equation:

tpy = (persons) X (household/persons) X (fraction device usage) x (tonsburned/device)
X (COIbsIT) x (T/2000 |bs)

wherethe NAA populationwas 315,673, and therewere 2.47 personsper household. 2

Becausethe bum rateswere characteristic of the BPA survey period (July 1989-June 1990), an
adjustment was made account for differencesin temperature, and therefore expected burn rates, in
1996. Monthly heating degree days from Spokanelnternational Airport were obtainedfor 1996,
and for the BPA survey period.”*° Theannua emissionscal culated using the equation above
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were adjusted by multiplying by theratio of 1996 heating degree days (7470) t01990 heating degree
days (6421):
tPYadjusted = (tpY) x (7470/6421)

Seasonal (Oct — Feb) heating degree days were used to cal cul ate average daily emissions
according to the following equation:

ppd = (tpYadiusted) X (SSONAl HDD/annual HDD) X (season/152days) X (2000 lbs/T)

Table 16: Spokane Heating Degree Days by Month, 1996

month HDD
Jan 35
Feb 49
Mar 281
Apr 603
May 9491 -
Jun 1241
7470

Table17: Residential Wood Burning Device CO Emissions, 1996

Equipment Type tpy | ppd
Central Furnace 624 5,585
Fireplaces 2,105 18,834
Non-certified I nsert 3,434 30,728
Certified Insert, Phasel 372 3,334
Certified Insert, Phasell 238 2,127
Non-certified Woodstove 5,731 51,281
Certified Woodstove, Phasel 577 5,165
Certified Woodstove, Phasell 408 3,651
total emissions 13,490 120,704
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Residential, Commercial, and Small Industrial Fuel Use (excluding wood)

CO emissions from area source use of coa, residua ail, distillateail, liquefied petroleum gas, and
natural gaswere calculated for the base year 1990 and periodic 1993 inventories. Emissionsfrom
residual and distillateail, and liquefied petroleum gas accounted for about 0.06% of thetota daily
COinventory. Becauseof their insgnificanceto theinventory and inherent difficultiesin the
estimation methodol ogy, emissions from oil and liquefied petroleum gaswill not be calculated.
Therest of thissection addresses emissionsfrom coa and natural gas combustion.

Coal Combustion

Activity Leve

Themethod for determining the amount of coal burned consistsof three steps: 1) obtain statewide
coal consumption by sector (commercia, industrial, residentia), 2) subtract coal consumed by point
sourcesto obtain area sourcetotal by sector, and 3) alocate areasourcecoa consumptionto the
nonattainment area using appropriate surrogates.”*

Statewide codl consumption was availablethrough the Energy Information Administration's
Internet homepage by sector.’* Point source consumption was available from the statewideannual
point sourceinventory.' Point source Standard Industrial Classification (SIC) codeswere used to
allocate point source consumptionto theindustrial (codes 20-39) and commercid (codes 50-99)
sectors.

Employmentin SIC codes20-39"° was used as a surrogateto alocateindustrial consumptionto the
nonattainment area. After subtracting point source totals, area sourcetotalscal culated for
commercia and resdential consumption were lessthan zero; therefore, no further calculationswere
performed for these sectors. Table 18 shows coa consumptionin the nonattainrnent area.

NAA Tons = (Totd State Tons— Point Source Tons) x (NAA Employ./State Employ.)

Table 18: Coa Useby Sector, 1996

Sector Washington State Tons SIC 20-39 Employment | NAA Tons
Consumed Consumed
Tota Point Area State NAA
Industria 152,000 | 107,000 45,000 339,290 17,880 2,371
Comm/Res 23,000 45,000 -22,000 n/a n/a n/a

Temporal Adjustmentsand Emisson Rate Deter mination and EmissionsEstimates

Emissionswere calculated using emission factors from AP42.%® Asrecommendedin EPA

guidance, the factor was aweighted factor of 80% underfeed stoker (11 Ibs/T) and 20% overfeed
stoker (6 Ibs/T).2**! Theresulting factor was 10 Ibs/T. Industrial coal combustionwas considered

to be uniform year-round, operating six days per week.>*
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Emissions Estimates

tpy = (Tonscoal/yr) X (CO Ibs/T) X (T/2000 |bs)
ppd = (tpy) X (y1/52 wks) X (wk/6 days) X (2000 Ibs/T)

Table 19: Coal Combustion Emissions, 1996

Sector COIbs/T tpy ppd
Industria 10 12 76

Natural Gas

Activity Leve

Themethod for estimatingnatural gas consumptionissimilar to that used for coal, except that gas
useisavailablefor the nonattainment area and thus does not have to be scaled down from the state
level. Washington Water Power isthe only natural gas supplier in Spokane, and they provided gas
usagein thermsfor residential, commercial, and industrial customers.>* Thermswere converted to
million cubic feet using a heating value of 1,018 BTUs/cu.ft.**

Point source consumption for the nonattainment areawas available from the annual point source
inventory.?> Point source Standard Industrial Classification (SIC) codeswere used to allocate point
source consumptionto theindustrial (codes 20-39) and commercia (codes50-99) sectors, Point
source totalswere subtracted from Washington Water Power'stotal sto obtain areasourcetotals.

Table 20: Naturd GasUsein Nonattainment Area, 1996

Sector 1000 Therms MMcuft @ 1018 BTU/f

Tota Point Sources | AreaSources
Residential 82,412,097 8,095 0 8,095
Commercid 71,328,455 7,007 733 6,274
Industria 57,816,618 5,679 3,169 2510

Temporal Adjusmentsand Emission Rate Deter mination
Emissionswere calculated using emission factorsfrom AP42. %8 Seasonal adjustments were made

using seasonal alocations (October through February) and operation days per week recommended
in EPA guidance.®

C-14




EmissionsEstimates

tpy = (MMAt> gas/yr) X (CO Ibs/MM#’) X (T/2000 Ibs)

ppd = (tpy) X (% year's activity/season) X (0.01) x (2000 Ibs/ton) X (season/total operationdays)
wheretotal operationdayswere caculated:
(152 days) x (operatingdays/week) X (week/7 days)

[152 daysduring Oct-Feb)

Table21: Natura Gas Emissionsand Cal culation Parameters, 1996

Sector | MMf’ | COlbs/MMf® | Season% Activity | days’'wk | cOtov | COpnd
Residential 8,095 35 60 7 142 1,100
Commercid 6,274 21 52 6 66 522
Industial 2,510 40 42 6 50 321

Total Emissionsfrom Ar ea Sour ce Non-Wood Fud Combustion

Table22: Area Source Non-wood Fuel Combustion Emissions, 1996

Sector Cod Natural Gas Total
tpy ppd|  tpy ppd| ity ppd
Residential 0 0 142 1,109 142 1,109
Commercia 0 0 66 522 66 522
Industria 12 | 76| 50| 21| 62} 397
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Onroad M obile Sour ces
Onroad mobilesourcesare vehicles operated on public roadways.
Activity Leve

Theactivity level for onroad mobilesourcesis measured in averagedaily vehiclemilestraveled
(ADVMT). Information on thederivationof ADVMT may befound in Appendix C-1. SRTC
tracks VMT in somewhat different classesthan those used by the federa tracking system called
Highway PerformanceMonitoring Sysem (HPMS). In order to report estimatesin units
consstent with HPM S, SRTC categorized their ADVMT according to the HPM S classification
system. NAA ADVMT for 1996 isshownin Table 23.

Table 23: Average Daily Vehicle Miles Traveled by Functional Classification, 1996

Rural ADVM Urban ADVMT
Interstate . 1,539,630
Other Principal Arterial 0] | |Other Freeways and Expressways | 3,455,729
Minor Arterial |Other Principal Arterial 942,020
Major Collector 19,13 {Minor Arterial 577,741
Minor Collector . ollector 28,817
Local ocal 48,560

Total Rural Total Urban 6,592,497

total all ADVMT .|6,613,819

Emission Rate Deter mination

EPA’s MOBILE model, version 5b, was used to cal culateemission ratesin grams per mile.”
EPA used data collected from different categories of vehiclesunder different operating
conditionsto develop themodel. Themodel is continuously updated as new informationis
gathered. Thelatest version, 5b, wasreleasedin 1996. The model may betailored to account
for local conditions. Loca parameterswere used for speed, inspection and maintenance
(UM) programs, Reid vapor pressure (RVP), oxygenated fuel programs, temperatures,
operating mode fractions, and the vehiclefleet age distribution.

The modd consistsof three sections of input: control section, one-timedata section, and the
scenario section. All inputsare detailed below. A sampleinput fileis showninFigure 3.

Control Section
The control section consistsprimarily of aseriesof flag settings. Theflagscontrol theformat
and content of the remaining inputs, influence the execution of the program, and determinethe

content and format of the dataoutput. Theflagswere set so asrequiretheinput of Ingpection
and Maintenance (I’M) program parameters, and the Washington-specificmodel year
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registration distribution.
One-timeData Section

The one-timedata section containsinformation which isinput only oncein agiven MOBILE
input file. Theinformationis used to alter MOBILE internal datato reflect alternate(i.e. locally
derived) data, rather than model defaults. Local datawas used to replace the national vehicle
model year registration distribution. TheI/M program parameterswereincluded in the one-
timesection, and aso theinput record known asthe Loca AreaParameter (LAP) record.

A Jduly 1, 1996 registration distributionwas compiled using information fiom the Department of
Licensing(DOL).*® Thedistributionshows that Washington has an older fleet than the national
average, resultingin higher CO emissions.

Theloca areaparameter record containsinformationon the minimum and maximumdaily
temperature, fuel Reid vapor pressure(RVP) and the presenceof an oxygenatedfuel program.
Thetemperatureswere those used in the 1990 baseyear inventory. TheRVP vaueof 12.8 ps
was taken fiom afuel survey done by the Washington State Department of Agriculture.®” The
oxgenated fudl program parameters used were thosein place during thewinter of 1995-96. The
oxygenated fuel was an acohol blend, with 3.2% oxygen content. No waiversto the
oxygenated fuel program were granted.®

I/M program parameterswere compiled using actua program datacollected fiom 6/93 to
12/94.* Thisdatawas used for the 1993 periodic updateinventory. In detail theinputs were:

Program Start Year: July 1,1985
Stringency Leve: Theactual 6/93- 12/94 failurerate amongall light duty pre-1981

vehiclestested was used to determinethe stringency leve, sincethereare no testing or data
reportingerrors. Using this methodol ogy, the stringency rate was 29%.

Table 24: /M Program Stringency Level
Modd Years Initial Tests Initial Failures Percent
1968-1980 34,834 10,167 29%

Mode Y ear s Subject to the Requirementsof the Program: 1968 through 2020

Waiver Rates: Waiver rateswere calculated fiom Jun. 1, 1993 - Dec. 31, 1994, with
retests counted through June 30, 1991

Table 25: /M Program Waiver Rates

Mode Y ears Initid Failures Retest Waived Percent
1968-1980 10,167 574 6%
1981-1991 10,510 1,423 14%
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Compliance Rate: Thecompliancerate calculated for the1990 base year inventory was
96%. A recent update showed that the compliancerate was also 96% for the year 1998;
therefore the compliancerate was assumed to be 96%.

Program Type: Centraized
Frequency of Inspection: Biennia
VehicleTypesCovered by Program: All gasolinevehicles except motorcycles

Test Type: 2500/idle. While thetestisactualy aloaded-idletest, differencesin the data
sets used to deriveemissonscreditsin the MOBILE model prompted EPA to adviseusing
the2500/idle test for modeling purposes.*’

Useof AlternateI/M Credits: No

Scenario Section

The scenario records contai nsspecific information for each emissions scenarioto be evauated.
Among the parametersset in the scenario section are date of evaluation (January 1, 1996),
speeds and operatingmode fractions. Scenarioswerer un for al speedsbetween 3 and 65 mph
using 1 mphincrements. Thedefault operating mode fractions in the MOBILE mode were
replaced with loca values. SierraResearch, Inc. calculated Spokane-specific operating mode
fractions with datafkom the SRTC.*!

EmissionsEstimatesand Temporal Adjustments
Determine Appropriate Applicationof Emisson Factors

AnI/M program covering amost al of theNAA isoperated in Spokane. Emissionfactorswere
calculated both with and without thel/M program. Thereare vehiclesoperatingin thel/M test
areawhich haveentered from outsde thearea. A 1987 compliance survey found 77.5% of the
vehiclesin the Spokaneareacamewithin thearea.*? In order to account for this, theemission
factorsused for VMT insideof theI/M testing areawere weighted using the formula: (survey
rate=0.775) X (factorscaculated with /M) + (1 - survey rate= 0.225) x (factorscal culated
without /M).

EmissionsCalculations
ADVMT databy individua roadway link was used to compute emissions. Theemission

factorsgenerated above were used to calculate emissionsbased on link speed and ADVMT.
The system was set up to calculate emissionsbased on the "all vehicle' factor, rather than each
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vehicletype. Emissonswere dlocated to individual vehicletypesusing the default VMT mix
fractionsand emissionsratesfor each vehicletypeoutput by the MOBILE model. Becauseof
rounding errors, emissionsestimatesby vehicletypewill vary dightly fi-om the total s presented

in the emissionssummary in Table 2: Base Y ear 1996 Emissions Summary.

Seasonal Adjustment

TheVMT and emissionsdata cal cul ated represent averageweekday traffic. The Department of
Transportation provided monthly adjustment factorsfor interstate and non-interstate volume

based on traffic counts.” The averageof thefactorsfor Oct. - Feb. was used to adjust
emissons. Theinterdate factor (0.946) was applied to interstates and freeways, and thenon-
interstatefactor (0.948) was used for al the other roadways.

Emissions estimateswere madein poundsper day and tonsper year. It isnoted herethat the
tons per year figureis smply based on winter poundsper day multiplied by 365 days/year, and
istherefore not truly representative of annual averageemissions.

ppd = (ADVMT) X (CO g/mi) x (1b/453.59 g)
tpy = (ppd) X (365 days/yr) X (T/2000 |bs)

Table 26. Onroad Mobile Source Emissionsin Pounds Per Day, 1996

HPMS class LDGV|LDGT1|LDGT2{ HDGV|LDDV|LDDT|HDDV| MC total
Rural
Interstate 0 0 0 0 o O 0 0 0|
Principal Arterial 0 0 0 0 of o of o 0l
Minor Arteria 57 20 12 9 0 0 2 0 101
Major Collector 428 153] 92 66 0 0 16 3 758
Minor Collector 00 0 0 0 0 0 0 0 0}
Local 0 0 o 0 of o o o 0}
Urban
Interstate 35,894| 12,795| 7,696| 5,541 10 4] 1,357 274| 63,572
Freeways/Expressways | 100,942| 35,983] 21,643} 15,581 29 11} 3,817 770\ 178,777
Other Principal Arterial | 29,418 10,487 6,308] 4,541 9 3] 1,113] 224 52,102
Minor Arteria 19,360 6,901 4,151| 2,988 6 2|  732] 148| 34,288
Collector 1,166 416 250 180 0 0 44 9 2,065
Local 1,786 637 3831 276 1] - 0 68 14| 3,163
tatal 189,051} 67,3921 40,5351 29,182 55  21] 7,149| 1,441| 334,8261

Light Duty Gasoline Vehicles (LDGV), Light Duty Gasoline Trucks < 6000 |bs gvw (LDGT?1), Light Duty Gasoline
Trucks 6000-8500 Ibs gvw( L DGT2), Heavy Duty Gasoline Vehicles> 8500 Ibs gvw (HDGV), Light Duty Diesel
Vehicles (LDDV), Light Duty Diesel Trucks< 8500 Ibsgvw (LDDT), Heavy Duty Diesdl Vehicles> 8500 Ibs gvw

(HDDV), Motorcycles(MC).
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Table 27: Onroad Mobile Source Emissions in Tons per Year, 1996

HPMS class LDGV{LDGT1{LDGT2| HDGV|{LDDV|LDDT{HDDV| MC| total
Rural ’
Interstate 0 0 0 0 0 0 0 O 0
Principal Arterial 0 0 0 0 0 0 0f O 0
Minor Arterial 10 4 2 2 0 0 0 O 18
Major Collector 78 28 17 12 0 0 3 1 138
Minor Collector 0 0 0 0 0 0 0f 0 0
Local 0 0 0 0 0 0 0o 0 0
Urban
Interstate 6,551 2,335] 1,405 1,011 2 1 248 501 11,602
Freeways/Expressways | 18,422 6,567 3,950 2,844| 5 2 697| 140} 32,627,
Other Principal Arterial | 5,369] 1,914] 1,151 829 2 1 203] 41| 9,509
Minor Arterial 3,533 1,259 758 545 1 0 134 27| 6,258
Collector 213 76 46 331 0 0 8 2 377
Local 326 116 70 50 0 0 121 2 577
total 345021 122991 73981 53261 10 4] 1,305) 2631 61,106

Light Duty Gasoline Vehicles(LDGV), Light Duty Gasoline Trucks< 6000 |bs gvw (LDGT1), Light Duty Gasoline
Trucks 6000-8500 1bs gvw (LDGT2), Heavy Duty Gasoline Vehicles> 8500 Ibs gvw (HDGV), Light Duty Diesel
Vehicles(LDDV), Light Duty Diesdl Trucks < 8500 Ibs gvw (LDDT), Heavy Duty Diesel Vehicles> 8500 1bs gvw

(HDDV), Motorcycles(MC).
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Figure3: SampleBase Y ear 1996 MOBILESb Input File (with /M Program)

LOCFLG - one local area paraneter for
TEMFLG - use max and min tenperatures
QUTFMI - 220 col um out put
PRTFLG - QO factors only
IDLFLG - no idle emssion factors
NVHLG - QO factors only
HCFLAG - @O factors only
.024 .055 .053 .059 .054 .064 .064 .065 .063 .063
.059 .057 .049 .024 .021 .025 .026 .030 .028 .021
.016 .010 .011 .010 .052
.022 .045 .059 .050 .045 .050 .052 .059 .050 .048
.058 .048 .046 .028 .021 .026 .026 .036 .032 .029
.023 .017 .017 .018 .096
.022 .045 .059 .050 .045 .050 .052 .059 .050 .048
.058 .048 .046 .028 .021 .026 .026 .036 .032 .029
.023 .017 .017 .018 .096
.009 .024 .021 .019 .017 .020 .024 .027 .025 .021
.026 .026 .018 .013 .012 .015 .017 .057 .067 .078
.064 .044 .041 .054 .260
.024 .055 .053 .059 .054 .064 .064 .065 .063 .063
.059 .057 .049 .024 .021 .025 .026 .030 .028 .021
.016 .010 .011 .010 .052
.022 .045 .059 .050 .045 .050 .052 .059 .050 .048
.058 .048 .046 .028 .021 .026 .026 .036 .032 .029
.023 .017 .017 .018 .096
.028 .056 .040 .038 .041 .046 .064 .056 .054 .048
.052 .058 .048 .011 .014 .014 .016 .025 .016 .042
-023 .030 .036 .032 .109
.023 .039 .038 .038 .027 .023 .025 .026 .029 .035
.060 .638 .000 .000 .000 .000 .000 .000 .000 .00O0
-000 .000 .000 .000 .000
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1 PROVMPT - no pronpting, vertical format
Spokane I/M Program 1996

1 TAMFLG - M5.0b tanpering rates

1 SPDFLG - one speed for all vehicle types

1 VMFLAG - M5.0b VMI mix

3 MYMRFG - WA 1996 registrationdist., M5.0b mleage accum rate
1 NEWFLG - M5.0b basic exhaust em ssion rates
6 | MFLAG - I/M programwi th tech training

1 ALHFLG - no additional correction factors
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Commercial/Small I ndustrial Incineration

In 1993, the mgority of emissionsfrom incineration werefrom the Spokane Waste to Energy
facility. Inthisinventory, the Waste to Energy facility was counted as a point source and may be
found in the point source section.

Other area sourcesinventoried in the 1993 periodicinventory update included crematories, burn-
out ovens, wasteincinerators, and wire burners. Together these sourcesemitted only 1.4 tonsin
1993. Assuming uniform operation, 6 daysper week, they emitted 9 poundsper day. Because
the emissions were so low, an update was not done for 1996.
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Residential Outdoor Burning
Residential outdoor burning is divided into two categories: trash burning and yard waste burning.

Trash Burning

Activity Level

Trash burningis not alowed in Spokane County. To estimatethe volume of illegal burning several
sourceswere used, and arule effectiveness(RE) of 80% wasapplied. Per David Misenheimer, this
80%isonly aguideto estimateillegal burning, and will not be formally tracked asRE.*

A study by the Puget Sound Air Pollution Control Agency (PSAPCA) found that approximately
37.8% of therural population and 3.0% of the urban/suburban population burned trash in the Puget
Sound area.*> Using these percentages, potential trash burning may be estimated. The population
intheNAA was 315,673in 1996. The urban populationwas 193,030 in 1996 (sum of Spokane,
Millwood and Airway Heights).?* Thereisno estimateof suburban population. In order not to
underestimate emissions, the remaining population, 122,643, was considered rural. The population
burning trash was calculated taking into account the 80% RE asfollows:

(1-0.8) X [(193,030 pop x 0.03) + (122,643 pop x 0.378)] = 10,430 pop
Temporal Adjustments, Emission Rate Deter mination,and EmissionsEstimates

In amemo from Radianto SIP Inventory preparers, paper and paperboard generationwas estimated
a 1.8 Ibslperson-day for 1995.*¢ An emission factor of 85 Ib/T for municipal refuse open burning
wasused.?® Trash burningis assumed uniform, 365 days per year.

tpy = (persons) X (1.8 Ibstrashlperson-day) x (365 days/yr) x (T/2000 lbs) x (CO Ibs/T) X (T/2000 Ibs)
ppd = (persons) X (1.8 Ibstrashl person-day) x (T/2000 |bs)

Table 28: Trash Burning Emissions. 1996

Pop DoingBurning| TonsBurned| COlbs/T| COtpy| COppd

10,430 3,426 85 146 798

Open Burning of Yard and Garden Waste

Activity Level

SCAPCA dlowsyard and garden waste burning outside of the no-burn zone during designated
periodsin the spring and fall. In 1996, burning was allowed atotal of 14 days. Fall burningwas
alowed during five daysin October.*” Aswith trash burning, yard and garden waste burningis not
dlowed in theno burnzone. All of the NAA iswithin the no-bum zone, so thereisno legal
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burning. Similar to trash burning, rule effectiveness(RE) of 80% was applied to estimatethe
volumeof illegal burning.

A study by PSAPCA found that approximately 30% of the rural households(HH) and 3% of the
urban/suburban households burned yard and garden wastein the Puget Sound area.** Using these
same percentages, yard and garden waste burningwas estimated. The popul ationfiguresused
abovein trash burning estimates, were dso used to calculate yard waste burning. The number of
householdsintheNAA was calculated by dividingNAA population by the 1990 Censuspersons
per household for Spokane County (2.47 persons per household).> The households burning yard
wastewere cal culated taking into account the 80% RE asfollows:

Urban

(1-0.8) x 193,030 pop X household x 0.03 = 469 households
247 pop
Rural

(1-0.8) x 122,643 pop x household x 0.30 = 2,979 households
2.47 pop

Another PSAPCA study estimated that urban burnersburn approximately 2 legal size piles(4) per
year, and rural about 8 piles.*® It was estimated that theweight of alegal size pilewas
approximately 125 Ibs.*

Temporal Adjustments, Emisson Rate Deter mination and EmissonsEstimates

An emissionfactor of 140 Ib/T for unspecified forest burningwasused.”® Daily emissionswere
caculated by assuming that the burning was equally distributed over the 14 burning days.

tpy = (households) x (piles/household) X (125 Ibs/pile) X (T/2000 Ibs) x (CO Ibs/T) x (T/2000 |bs)
ppd = (tpy) X (yr/burning days) X (2000 1bs/T)

Y ard and Garden Waste Emissions, 1996

Tvpe Households Burning | TonsBurned| COIbs/T | CO#v!| COppd
Urban 469 59 140 4 586
Rural 2,979 . 1,490 140 104 | 14,896

total 3,448 1,548 108 | 15,482

Total Resdential OQutdoor Burning:

Table29: Total Resdential Outdoor Burning Emissions, 1996

tpy ppd

254 16,280
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Prescribed Burning
Activity Level

In 1996, the Department of Natural Resources(DNR) permitted 110 small pile burnsin or near the
NAA.™ Thelargest burnspermitted were near theborder of theNAA. A total of 2,158 tonsof
materia were burned, approximately half of which was burned in monthswhere CO exceedances
havetypically occurred (October through February).

Emisson Rate Deter mination and EmissionsEstimates
The DNR uses amode developed by the Pacific Northwest US Forest Service Research Station to

estimatefuel consumptionand resulting air emissions.” Theemissionfactor used for pileburns
was 169 Ibs/ton. Emissionswere calculated asfollows:

2158 T x 1691bs CO X T = 182 Tons CO
wr T 20001bs yr

The emissionscalculationfor thelargest burn, which was burned on asingleday in January, is
shown below:

80T x 1691bsCO = 13.5201bs CO
1 day T 1 day

Temporal Adjustments

Burnsare permitted by the DNR in conjunction with Ecology. Burnsare not permitted during
stagnant conditions, or when the plume may impact populated areas (i.e., theNAA). Itisalso noted
that the burn was|ocated near the southern border of the NAA. To count the pounds emitted on
one day as asourcecharacteristically impactingtheNAA during winter, stagnant conditionsis not
reasonable; therefore, the Ibs/day will not be counted in thetotal, but is noted herefor information
only.
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Wildfires

Wildfiresare counted by the suppressing agency. The Department of Natural Resources (DNR)
and locdl firedistrictssuppressfiresin Spokane County. Theinformation presented here represents
1996 wildfireactivity for themost part. Wildfireactivityisextremely variable. For example, in
1989 only 252 acreswere burned, while 3,423 acresburnedin 1996.

Activity Leve
DNRFires

DNR provides statisti csby county on number of fires occurring on forested and non-forested land.>
Wildfiresburned 1808 acres of forest land and 1615 acres of non-forest land in Spokane County in
1996. Timedid not alow pinpointing thefires. Accordingto aland use map, approximately
0.46% of theforested landisin the NAA, and 8.42% of the non-forested steppe/grass/shrubs land.>
Asan estimate of wildfireactivity in the NAA, total acresburned on forested and non-forested land
were multiplied by the fraction of the given land typein the NAA:

1808 forest acres x 0.0046 = 8 acres
1615 non-forest acres x 0.0842 = 136 acres

Local FireDigrict Fires

The Spokane County Air Pollution Control Authority surveyed all firedistrictsin thecounty in
August 1991.>* Information was gathered on number of forest and non-forest firesand acres
burned. Firesoccurringin the City Didtrict, Digtrict 1, and half of District 9 were considered to be
inthe NAA.

In 1990, the number of acres burned were approximately 22 acresforest, 20 acresnon-forest. These
numberswere carried over to 1996 without updating for severa reasons. 1) DNR will respond to
larger fires, and thereforetrack them in their fire count which was updated to 1996 above. 2) While
forest firesare extremely variable, wildfiresoccurring in the generally urban setting of the CO NAA
are somewhat more constant. 3) The 1990 fireswerereported as being fairly average.

One changewas madeto the 1990 data. District 1 acresburned were about 6 acreslessthan
average on non-forested land, so 6 acreswere added to the non-forested total. Local wildfireswere
then evaluated a 22 acresforest (159 fires), and 26 acres non-forest (261 fires).

Temporal Adjustments, Emisson Rate Determination and EmissonsEstimates

A loading estimateof 4.3 T/acre for autumn fires was used for non-forested land.>® Thiswas
multiplied by the emissionfactor for sagebrush of 166.4 1b/T from USFS slash burning estimates
for sagebrush, resultingin afactor of 715.5 Ib/acre. The emission factor of 9420 kglhafrom AP42,
was converted from kglhato Ib/acre for forested land (8,307 Ib/acre).”® It was assumed that
wildfireactivity was uniform, 365 days per year.>®
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tpy = (acres/yr) X (CO Ibs/acre) X (T/2000 1bs)
ppd = (tpy) X (y1/365 days) x (2000 Ibs/T)

Table 30: Wildfire Activity and Emissions, 1996

Type AcresBurned | COlblacre| tpy| ppd
Forest 30 8301.0| 126| 690
Non-forest 162 7155| 58| 318

total 192 184 | 1008
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StructureFires

SCAPCA surveyed al firedistrictsin the county in August 1991.>* Information was gathered on
the number of structurefiresin 1990. Mogt of thefiredistrictsestimated that 1990 wasafairly
averageyear for structurefires. Becausethisis not amajor source of CO emissions, the survey was
not updated. The 1990 survey datawas used with 1996 population datato estimate emissions.

Activity Level, Temporal Adjustmentsand Emisson Rate Determination

Total firesreported in the NAA in 1990 were 572. Using the 1990 NAA populationof 294,455,
therewere 1.94 firesper 1000 persons. 1996 fires were estimated as follows.

315,673 people x _1.94fires = 613fires
1000 people

Amount of material burned per fire, the emission ratein pounds per ton burned, and seasona
adjustment were taken from EPA guidance.” The guidanceassumed that 6.8 tons of materia were
burned in each fire, and that the emission rate was 60 poundsof CO per ton. Thisfigure hashad
some discussion in the Emissionlnventory Improvement Program's Area Source Subcommittee
and may see some adjustment in thefuture. Per the EPA guidance, fireswere assumed to occur
uniformly throughout the year, so no seasond adjustment was made.

EmissonsEsimates

tpy = (fires) X (6.8 T burned/fire) X (CO Ibs/T) X (T/2000 |bs)
ppd = (tpy) X (yr/365 days) x (2000 Ibs/T)

Table 31: StructureFiresEmissions, 1996

#fires| T bumed/fire| Tonsburned| COMbs/T| tpy| ppd]
613 | 6.8 | 4168 | 60| 125]| 685
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Projection Year 2000 I nventory

The projection year 2000 inventory is an inventory of expected emissionson atypica CO season
day in the atttainment year 2000. The onroad mobilesource portion of theinventory will be used to
set the emissionsbudget for transportation conformity. Other sourceswere projectedfor
comparative purposes, and to use as abasisfor the year 2000 modeling inventory projections. The
emissionsare based on allowable emissionswherethey exist, and expected emissionswhere
allowable emissionshave not been established.

The emissions projection methods and resulting emissions estimates are presented for each major

source category. Individual source categoriesinventoriedin the baseyear 1996 inventory are
counted under their major category heading: point, area, nonroad, or onroad.
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Point Sour ces

Whilethe base year emissionswere estimates of actual emissionsin 1996, projected estimatesfor
the year 2000 are defined as the allowable emissions. Allowable emissionswill dways be higher

than actual emissions unlessa sourceis not operating in compliancewith its allowed limits.
Allowable emissionswere cal culated based on emissionslimits and/or maximum
production/activity for each emission point. Allowableemissionsfor each major source
(potential to emit 100 tonsor more of CO per year) are shownin Table32.”7¢

Table32: Point Source Allowable Emissions

Plant name point ID [Description tpy ppd

Kaiser Alumimun and |03 Coke Kiin 15 82

Chemical 04 Potlines 1-8 Thru Scrubbers 31,333 |171,688
05 Potlines 1-8 Thru Roof Vents 1,408 7,715
28 Ancillary Ops Emiss Points< 25 Tpy 27.8 152
30 New Carbon Bake Furnace 1,032 5,655

Kaiser Trentwood 01-1 #1 Melter 10.9 60
01-2E  [#2E Mé€lter 10.9 60
01-2W  |[#2W Médter 10.9 60
01-3 #3 Melter 10.9 60
01-4 #4 Melter 10.9 60
01-5 #5 Melter 10.9 60
01-6 #6 Melter 10.9 60
01-7 #7 Melter 10.9 60
01-8E  |#8E Mdlter 12.7 70
01-8W  #8W Méelter 12.7 70
01-H Holder 72.5 397
02 Two Induction Furnaces 17.3 95
13 Pusher Furnace 3.7 20
17 Coating Line 73.1 401
FAX1 |Boiler 59.4 325
FAX2 - |Soaking Pits 35.4 194

: FAX3 |Misc Externa Combustion
Waste To Energy {01 Incinerator - Unit 1, Gelger Blvd&Prk

B

total all sources

| i [

_|Incinerator - U .it 2, Geiger Blvd&Prk |

5 A

2
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Area and Nonroad M obile Sour ces

Emissionsprojectionsfor areaand nonroad mobile sourceswere made by applying a growth factor
to the 1996 base year estimates. Growth factorswere based on surrogateindicatorsfor each source
category. Surrogates chosen were either popul ation or employment in specificbusinesstypes.
Information about population and employment may befoundin Appendix C-2. The growthfactors
were caculated astheratio of the year 2000 surrogateto the 1996 baseyear surrogate. The growth
factorswere multiplied by the 1996 base year emissions estimatesto project year 2000 emissions:

1996 baseyear emissions X 2000 surrogate = year 2000 projected emissions
1996 surrogete

Table 33. Area/Nonroad Mobile Source Surrogate Growth Rates, 1996 to 2000

Surrogate Activity Indicator 1996 2000|growth rate |
Population 315,673| 335,506 1.06
Employment SIC 16 127 735 1.01
Employment SICs 10-14, 20-39, 50-51 | 29,367] 30,101 1.02

Table 34. Nonroad Maobile Growth Surrogates and Emissions Projections, 1996 and 2000

Category 1996 tpy| 1996 ppd|growth surrogate 2000 tpy| 2000 ppd
Aircraft 904| - 4,451|population 961 4,731
Locomotives 151 826|population 160 878
Agric. Equipment 0 Ojminimal presence in NAA 0 0
Airport Service Equip. 294 1,609|population 312 1,710
Recreational Boats 1,798 287|population 1,911 305
Commercial Equip. 3,432|  21,949|population 3,648 23,328
Construction Equip. 1,044 4,115|SIC 16 1,055 4,160
Industrial Equipment 991 6,336|SIC 10-14, 20-39, 50-51 1,017 6,502
Lawn & Garden Equip 8,497 21,030|population 9,031 22,351
Recreational Vehicles 460 2,148|population 489 2,283

total all nonroad 17,571 62,751 18,584] 66,248
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Table 35: Area Source Growth Surrogates and Emissions Projections, 1996 and 2000

Category 1996 tpy| 1996 ppd|growth surrogate 2000 tpy| 2000 ppd
Woodstoves/Fireplaces 13,490 120,704{population 14,338 128,288
Res. Non-wood Fuel 142 1,109|population 151 1,179
Commercial Fuel 66 522|population 70 555

small point 12 64{population 13 68
Industrial Fuel 62 397|SIC 10-14, 20-39, 50-51 64 407

small point 3 15]SIC 10-14, 20-39, 50-51 3 15
Comm/Ind Incineration 1 9(SIC 10-14, 20-39, 50-51 1 9
Trash Burning 146 798|population 155 848
Yard Waste Burning 108] 15,482|population 115 16,455
Prescribed Burning 182 minimal presence in NAA 0 0
Wildfires 184 will assume no change 196 1,071

i pulation

total all area sources

1] 140,793]
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Onroad M obile Sour ces

Themethod for estimating year 2000 emissionswas essentially the same as that used for the
base year 1996.

Activity Level
Detailed informationon the derivation of ADVMT may befoundin Appendix C-1.

Table 36: Averége Daily Vehicle Miles Traveled by Functional Classification, 2000

Rural ADVMT
Interstate 1,609,690
|Other Principal Arterial Other Freeways and Expressways | 3,561,623
Minor Arterial Other Principal Arterial 1,017,471
Major Collector Minor Arterial 610,858
Minor Collector 39,432
Local 57,650
Total Rural Total Urban 6,896,724
total all ADVMT .16,918,031

Emission Rate Deter mination

EPA’s MOBILE modd, version 5b, was used to calculate emission ratesin grams per mile.*®
Inputsto themode are the same as those described for the base year 1996 except as noted
below. A sampleinput filefollowsthediscussion.

Registration Digtribution

Themost recent local registrationdistribution (July 1, 1998) was compiled using information
from the Department of Licensing (DOL).*®

Oxygenated Fuel Program

The oxygenatedfuel program parameters used were those expected to bein place during the
winter of 1999-2000. The oxygenated fuel was an alcohol blend, with 3.5% oxygen content.
No waiversto the oxygenated fuel programwere granted.*®

I nspection and Maintenance (I/M) Program

Two changeswill affect the /M programin the year 2000: 1) vehicleswith model year newer
than four years old or older than twenty-four yearsold will no longer be tested, and 2)
accelerationsimulation mode (ASM) testing began in 1997. The /M program record was
adjusted to reflect these changes. No changeswere madeto the stringency, waiver, or
compliancerates.
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EmissonsEstimatesand Tempor al Adjustments

No changeswere made to the procedure to estimate and seasonally adjust emissions.

Even though ADVMT increased from 1996 to 2000, emissions decreased 20%. Thedecreasecan
be attributed to the turnover of motor vehicles from older to newer models, enhancementsto the
vehicleinspection and maintenanceprogram, and an increase in the oxygen content of gasoline.

Table 37: Onroad Mobile Source Emissionsin Poixnds Per Day, 2000

HPMS class LDGViLDGT1}LDGT2| HDGViLDDVILDDT|HDDV] MC total
Rura
Interstate 0 0. 0 0 0 0 0 0 0
Principal Arterial 0 0 0 0 0 0 0 0 0
Minor Arterial 44 18 11 6 0 0 2 0 81
Major Collector 300 120 71 43 0 0 15 3 552
Minor Collector 0 0 0 0 0 0 0 0 0
L ocal 0 0 0 0 0 0 0 0 0
Urban :
Interstate 26,787] 10,690| 6,369] 3,800 7 4] 1,362| 251 49,268
Freeways/Expressways 77,222] 30,817| 18,360} 10,955 19 11] 3,927| 724 142,033
Other Principal Arterial | 23,674 9,447] 5,629| 3,358 6 3{ 1,204 222 43,542
Minor Arteria 15,360 6,130 3,652{ 2,179 4 2| 781| 144] 28,252
Collector 1,176 469 280 167 0 0 60 11 2,163
Local 1,619 646 385 230 0 0 82 15 2,978
T T :*;;)}{M \*% &&?? M}ﬁﬁgﬁg:; T %gg& o iwf /

total

1461821 583371 34,756] 20,737

36

20

7,433] 1,370] 268,871
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Table38: Onroad Mobile Source Emissionsin Tons per Y ear, 2000

HPMSclass LDGV|LDGT1|LDGT2|HDGV|LDDV|LDDT|{HDDV'| MC| total
Rural
Interstate 0 0 0 0 0 0 0 0 0
Principal Arterial 0 0 0 0 0 0 o 0 0|
Minor Arterial 8 3 2 1 0 0 o o 15|
Major Collector 55 22 13 8 0 0 3 1} 101
Minor Collector 0 0 0 0 0 0 0 0 0|
Local 0 0 0 0 0 0. o0 o 0|
Urban
Interstate 48891 19511 1,162 693 1| 1 249| 46| 8,992
Freeways/Expressways | 14,093 5,624 3,351 1,999 3 2 717{ 132} 25,921
Other Principal Arteria 43201 1,724 1,027 613 1 1 220{ 40| 7,947
Minor Arteria ‘ 28031 11191 6671 398 1 0 143} 26| 5,156
Collector 215 86 51 30 0 -0 11 2 395
0 0 15 3 543

Local ‘ 295 118 70 42

tatal 126 6781 106471 63431 37851 4| 13571 250| 49,069
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Figure4: SampleY ear 2000 MOBILES5b Input File (with /M Program)

1 PROVPT - no pronpting, vertical format

Spokane 1/M Program 2000

1 TAMFLG - M5.0b tanpering rates

1 SPDFLG - one speed for all vehicle types

1 VMFLAG - M5.0b VM m X

3 MYMRFG - WA 1998 registration dist., M5.0b m|eage accum rate
1 NEWFLG - Ms.0b basic exhaust enission rates

6 I MFLAG - 1I/M programw th tech training

1 ALHFLG - no additional correction factors

1 ATPFLG - no anti-tanpering program

5 RLFLAG - zero out refueling em ssions

1 LOCFLG - one local area paraneter for each scenario

1 TEMFLG - wuse nmax and min tenperatures

1 QUTEMI' - 220 column output

2 PRTFLG - QOfactors only

1 IDLFLG - no idle emssion factors

1 NVHLG - QOfactors only

1 HCFLAG QO factors only

.028 .051 .049 .060 .055 .060 .054 .063 .061 .062 LDGV, My 1-10

.058 .057 .052 .030 .029 .020 .018 .021 .022 .025 LDGV, W 11-20

.024 .018 .013 .008 .061 LDGV, MY 21-25

.026 .049 .039 .045 .059 .049 .044 .049 .050 .056 LDGT1, MY 1-10

.047 .044 .053 .034 .033 .024 .019 .023 .023 .032 LDGT1, MY 11-20

.028 .025 .021 .015 .116 LDGT1, MY 21-25

.026 .049 .039 .045 .059 .049 .044 .049 .050 .056 LDGT2, MY 1-10

.047 .044 .053 .034 .033 .024 .019 .023 .023 .032 LDGT2, MY 11-20

.028 .025 .021 .015 .116 LDGT2, MY 21-25

.017 .027 .01l6 .022 .021 .018 .017 .020 .022 .026 HDGT, MW 1-10

.024 .020 .024 .018 .018 .012 .011 .014 .016 .055 HDGT, MY 11-20

.064 .075 .061 .042 .339 HDGT, MY 21-25

.028 .051 .049 .060 .055 .060 .054 .063 .061 .062 LDDV, MY 1-10

.058 .057 .052 .030 .029 .020 .018 .021 .022 .025 LDDvV, MY 11-20

.024 .018 .013 .008 .061 LDDV, My 21-25

.026 .049 .039 .045 .059 .049 .044 .049 .050 .056 LDDT, MY 1-10

.047 .044 .053 .034 .033 .024 .019 .023 .023 .032 LDDT, MY 11-20

.028 .025 .021 .015 .116 LDDT, MY 21-25

.046 .055 .036 .050 .040 .039 .039 .041 .055 .051 HDDT, MY 1-10

.045 .040 .045 .020 .018 .011 .014 .015 .016 .025 HDDT, MY 11-20

.017 .044 .024 .031 .183 HDDT, MY 21-25

.032 .044 .041 .038 .035 .036 .026 .022 .023 .025 MC, MY 1-10

.028 ,650 .000 .000 .000 .000 .000 .000 .000 .000 MC, MY 11-20

.000 .000 .000 .000 .000 MC, MY 21-25

2121 /M Qrl
85 29 76 96 06 14 096 112 2222 2212 220. 1. 20 999. I/MCQrr
97 29 76 96 06 14 096 112 2222 5212 25. 25. 2. I/ M ASM
¢:\mobsb\imdata4.d I/ M C edi
1 00 32.0 33.0 30.6 30.2 30.6 1 Scenari o
spkim 24. 38. 12.8 12.8 20 2 1 11 LAP
.001 .999 .027 .035 1 oxy

O00000000000000000000000000000000000000000OOO00000000000000000000000000000000
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Modeling Inventoriesfor Base and Projection Years

Emission Inventorieswere prepared for the Urban Airshed Modd - V. Five dayswere chosen from
thewinter of 1998-99to validateUAM-V. Ten base case dayswere chosen from 1993-96.
Emissionsprojectionsinventorieswere constructed for ten base case days representing the same
meteorological and day of week conditionsexperienced during each of the base case daysfor the
projection year 2000.

Modeling Day Selection

Fifteen modeling days were sel ected based upon air monitoringand meteorological data. Five
base case days were selected during air stagnation when CO concentrationswere high. Another
five base case days were selected when concentrationswere bel ow exceedancelevels, yet high
enough to be of concern. These days occurred during different meteorological and regulatory
conditionsincluding high temperatures, high wind speeds, low temperatures, and/or outside of
the oxygenated fuel season. Five additional dayswere selected for model vaidation. The
validation days were sel ected from days when a background CO monitor wasin operation.

Table 39: Modeling Days

Dat e Day | Tvpe Reason for Sel ection

03-22-93 | Mon | base, projection hi gh tenperature

04-01-93 | Thu [ base, projection hi gh tenperat ure

11-10-93 [Wd | base, projection hi gh concentration

11-11-93 | Thu | base, projection hi gh concentrati on

03-02-94 | Ved [ base, projection hi gh wi nd speed, hi gh tenperature

01-09-95 | Mon [ base, projection hi gh concentration

12-11-95 | Mon | base, projection hi gh concentrati on

12-12-95 |[Tue | base, projection hi gh wi nd speed, hi gh concentration

02-01-96 | Thu | base, projection | ow t enper at ure

12-30-96 [ Mon | base, projection hi gh concentration

12-30-98 | Wed |validation backsround concentration avail abl e
01-05-99 [Tue Jvalidation background concentration availabl e
01-06-99 | Wed |validation background concentrati on avail abl e
01-10-99 | Sun |[validation background concentration avail abl e
01-11-99 | Mon |[validation background concentration avail abl e

Emission Sour ces

Emissions sourcesmaking up ninety-seven percent of the base year 1996 inventory were
includedin the modeling inventory. The sourcesincluded were: major point sources, aircraft,
commercia equipment, constructioneguipment, industrial equipment, lawn/garden equipment,
woodstoves and fireplaces, and onroad mobilesources.
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Spatial Allocation

Emissionswere allocated to one-kilometer grids over the nonattainment area. Generaly,
emissionswereallocated to gridsby 1) point coordinates, 2) theintersection of thetransportation
roadway network with thegrids, or 3) population totalsby grid. Emissionsprojectionswere
assignedto gridsin thesameway. For some source categories, population had to be substituted for
the more appropriate emissions projection surrogates used in the year 2000 Typical Day Projection
Inventory. For example, construction equipment was projected based on employmentin SIC 16,
but it was based on population for themodeling files. Substitutionsare noted in thetext.

Temporal Resolution

Emissions estimatesin grams per second were cal culated for each hour of each modeling day.
Estimates were madefor several hours prior to each modeling day in order to allow “spin-up”
timefor themodel. Since maximum CO concentrations frequently occurred near the end of the
modeling days, emissionsfor the modeling day were duplicated and appended after the day to
allow for possibleoffsetsin timing the maximum CO concentration.

Emissionsprojectionsto theyear 2000 for the ten base case dayswere prepared using the same
meteorologica and day of week conditionsexperienced during each of the ten base case days.

Point Sour ces

Only those point sourceswith the potential to emit CO in excessof 100 tons per year were
modeled. Threesourcesof thissize operatein the nonattainment area: Kaiser Aluminum and
Chemical, Kaiser Trentwood, and Waste to Energy.

Validation and Base Case Days

Annual air emissionsreportswere used to determine emissions estimatesand stack parameters
for eachmodeling day. Annual emissionsestimatesfor each individual emission point within
each facility were divided by the annual hours of operation to develop hourly emissions
estimates. Becauseall of the sourcesoperated 24 hours per day, 7 days per week, emissionswere
considered uniform for each hour of theday. For some emission points, additional information
was obtained from thefacilities to devel op the specific stack parametersrequired by UAM-V.
Emissionsin g/sec were cal culated:

g/sec = (T/yr) * (2000 Ib/T) * (453.6 g/Ib) * (yr/wk) * (wk/day) * (day/hr) * (hr/3600 sec)

Table40: Point Source Emissions Estimatesin Tonsper Y ear, 1993-1998

Plant name 1993 1994 19951 1996 1998
Kaiser Aluminum and Chemical 19460| 18753| - 21674 287511 23049
Kaiser Trentwood 227 123 123 122 123
Wasteto Energy 59 52 46 45 55
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Table 41: Point Source EmissionsEstimatesin Grams per Second, 1993-1998

Plant Name 1993 1994 1995 1996 1998
Kaiser Aluminum and Chemical 561 541 625 829 665
Kaiser Trentwood 7 4 4 4 4
Waste to Energy 2 2| il 2|

Year 2000 Projection Days

Point source emissions projectionsare based on allowableemissions. Allowable emissionswere
calculated based on emissions limitsand/or maximum production/activity for each emission
point. The alowable emissionswere combined with the most recent year's (1998 or 1999) stack
parametersfor usein UAM-V. Emissionsin g/sec were cal cul ated:

glsec= (T/yr) * (2000 Ib/T) * (453.6 g/Ib) * (y1/8760 hrs) * (hr/3600 sec)

Table 42: Point Source Allowable Emissions

Plant name tpyl  g/sec
Kaiser Aluminum and Chemical 33816 973
Kaiser Trentwood 377 11
Wasteto Energy 172 5
Aircr aft

Emissionsfrom Spokane International (Geiger) Airport wereincluded in the modeling inventories.
Emissionsfrom FeltsField wereinsignificant and were not included. Emissionscalculated for the
1996 base year inventory were used for all modelingdays. Thiswasasimplificationof emissions
projections madein the year 2000 typical day projectioninventory where emissionswere projected
using population as asurrogate. Emissionswere considered uniform year-round.

g/sec = (tpy) * (2000 1b/T) * (453.6 g/Ib) * (yr/8760 hrs) * (hr/3600 sec)

Table43: Aircraft Emissons

tpy|  gfsec

688 20

Nonroad M obile Sour ces
Emissionsfrom commercial, construction, industrial and lawn/garden equipment wereincluded

in the modeling inventories. CO emission factorsin g/person-yr were derived from EPA’s 1990
Nonroad Study for each equipment type using the following equation:***
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g/person-yr = (1990 emissionsin grams) / (1990 population)

Emissionswere seasonally adjusted using the seasond fractionsin the Nonroad Study. EPA
guidancefor allocatingemissions by hour and day of week was used to devel op day-specific
hourly emissionsprofiles.”® Theresulting seasonaly and hourly adjusted emission factors were
multiplied by popul ation estimates to estimate emissionsfor each of the modeling days. Theyear
2000 popul ation projection was used to cal culate year 2000 emissions.

The method used to calculate emissions for modelingisasimplificationof the year 2000 Typical
Day ProjectionInventory method. Inthetypical day inventory, emissionsfrom construction and
industrial equipment were made by projecting appropriate employment figures.

Table 44: Seasonal Fraction of Annual Nonroad Emissions

Category Seasonal Adjustment ategory Seasonal Adjustment
winter spring, fall winter spring, fall
Construction Commercial
Asphalt Pavers 0.15 Generator Sets < 50 HP 0.25 0.25
Tampers/Rammers 0.15 0.25 0.25
Plate Compactors 0.15 ir Compressors < 50 HP 0.25 0.25
Concrete Pavers 0.15 as Compressors < 50 HP 0.25 0.25
Rollers 0.15 Welders < 50 HP - 0.25 0.25
Scrapers 0.15 ressure Washers < 50 HP 0.25 0.25
Paving Equipment 0.15 Industrial
Surfacing Equipment 0.15 | Aerial Lifts | 0.25 0.25
Signal Boards 0.15 0.25 0.25
Trenchers 0.15 {Sweepers/Scrubbers 0.25 0.25
Bore/Drill Rigs 0.15 ther General Industrial Equip 0.25 0.25
Excavators 0.15 ther Material Handling Equip 0.25 0.25
Concrete/Industrial Saws 0.15 Lown & Garden
Cement and Mortar Mixers 0.15 | Trimmer/Edger/Brush Cutters 0.03 0.285
Cranes 0.15 Lawn Mowers 0.03 0.285
Graders 0.15 {Leaf Blowers/Vacuums 0.03 0.285
Off-Highway Trucks 0.15 [Rear Engine Riding Mowers 0.03 0.285
Crushing/Proc. Equipment 0.15 0.03 0.285
Rough Terrain Forklifts 0.15 0.25 0.175
Rubber Tired Loaders 0.15 0.03 0.285
Rubber Tired Dozers 0.15 0.03 0.285
Tractors/Loaders/Backhoes 0.15 Lawn/Garden Tractors 0.03 0.285
Crawler Tractors 0.15 {Wood Splitters 0.03 0.285
Skid Steer Loaders 0.15 |Snowblowers 1 0
Off-Highway Tractors 0.15 Chippers/Stump Grinders 0.03 0.285
Dumpers/Tenders 0.15 Commercial Turf Equipment 0.03 0.285
Other Construction Equipment 0.15 |Other Lawn/Garden Equipment 0.03 0.285
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Table 45: Hourly Fractionsof Dal Iy Nonroad Emissions

hour Weekdays Saturday Sunday
cnstrf  comm| indst cnstr] comm| indst cnstr] commi indst] lawn
ol 0.00 0.00] 0.00 0.00 0.00[ 0.00 0 0 0| 0.00
11 0.00 0.00] 0.00 0.00 0.00[ 0.00 0 0 0l 0.00
2|  0.00 0.00| 0.00 0.00 0.00| 0.00 0 0 0| 0.00
31 0.00 0.00| 0.00 0.00 0.00{ 0.00 0 0 0| 0.00
4]  0.00 0.00 0.00 0.00 0.00 0.00 0 0 0] 0.00
51 0.00 0.00] 0.00 0.00 0.00[ 0.00 0 0 0] 0.00
6| 0.08 0.08] 0.06 0.20 0.20[ 0.06 0 0 0] 0.00
71 0.08 0.08] 0.06 0.20 0.20[ 0.06 0 0 0] 0.00
8| 0.08 0.08} 0.06 0.20 0.20f 0.06 0 0 0f 0.10
9] 0.08 0.08; 0.06 0.20 0.20] 0.06 0 0 0} 0.10
10 0.08 0.08f 0.06 0.20 0.20} 0.06 0 0 0| 0.10
111 0.08 0.08] 0.06 0.00 0.00] 0.06 0 0 0] 0.10
12 0.08 0.08] 0.06 0.00 0.00[ 0.06 0 0 0] 0.10
13| 0.08] 0.08] 0.06 0.00 0.00] 0.06 0 0 0| 0.10
14} 0.08 0.08] 0.06 0.00 0.00f 0.06 0 0 0| o.10(
15f  0.08 0.08| 0.06 0.00 0.00f 0.06 0 0 0| 0.10
16| 0.08 0.08] 0.06 0.00 0.00f 0.06 0 0 0} 0.10
17 0.08 0.08] .0.06 0.00 0.00f 0.06 0 0 0} 0.10
18| 0.08 0.08) 0.06 0.00 0.00[ 0.06 0 0 0l 0.00
19 0.00 0.00] 0.04 0.00 0.00 0.04 0 0 0| 0.00
20 0.00 0.00] 0.04 0.00 0.00[ 0.04 0 0 0| 0.00
21| 0.00 0.00] 0.04 0.00 0.00 0.04 0 0 0l 0.00
22|  0.00 0.00] 0.04 0.00 0.00[ 0.04 0 0 0| 0.00
231  0.00 0.00] 0.04 0.00 0.00[ 0.04 0 0 0| 0.00
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Emissionsin g/sec for each equipment type and hour were cal cul ated:

g/sec = (persons) x (CO g/person-yr) X (% yr/season) X (season/13 weeks) x
(week/equipment operating days) X (%day/hour) X (hr/3600 sec)

Table 46 shows total nonroad emissionsestimates for modeling daysin 1996. Total hourly
emissionsare the sum of each individual equipment type's hourly emissions.

Table 46. Example Nonroad Emissionsin g/sec Using 1996 Popul ation Estimates.

hour Dec-Feb Mar-May, Sep-Nov
Weekday| 'Saturday| Sunday| Weekday| Saturday| Sunday
00 , 0 0 0 0 0 0
01 0 0 0 0 0 0
02 0 0 0 0 0 0
03 0 0 0 0 0 0
04 0 0 0 0 0 0
05 0 0 0 0 0 0
06 ‘ 376 376 0 407 407 0
07 376 376 0 407 407 0
08 451 564 188 898 1636 1229
09 451 564 188 898 1636 1229
10 451 - 564 188 898 1636 1229
11 451 267 188 898 1308 1229
12 451 267 188 898} - 1308 1229
13 451 267 188 898 1308 1229
14 451 267 188 898 1308 1229
15 451 267 188 898 1308 1229
16 451 267 188 898 1308 1229
17 451 267 188 898 1308 1229
18 376 79 0 407 79 0
19 47 47 0 47 47 0
20 47 47 0 47 47 0
21 47 47 0 47 47 0
22 47 47 0 47 47 0
23 47 47 0 47 47 0
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Residential Wood Combustion
Validation and Base Case Days
Four basic stepswerefollowed to calculateemissions. Each step isdetailed below
Sep /: CalculateAnnual Emissions
Emissionsfor the base case years (1993-96) were ca culated by linearly interpolatingbetween the
1990 and 1996 emissions. Detailson the 1990 and 1996 inventoriesmay be found in the base year

inventory. Emissionsfor the validation case years (1998-99) were cal cul ated:

1998 emissions= (1996 emissions) + [2 X (1996 emissions— 1990 emissions)/6]
1999 emissions= (1996 emissions) + [3 X (1996 emissions— 1990 emissions)/6]

Sep 2: Divide Annual Emissions by Populationand Survey HDD
Annua emissionsin g/HDD-person were cal culated:

g/HDD-person = annua emissionsin grams1(6271 x annua population)
where 6271 isthe number of heating degreedaysin the BPA survey year 1990.

Table 47: CO Emission Rates in g/HDD-person .
yearj CO tpy pop| g/HDD-perso | year| CO tpy pop| g/HDD-person
1990 14,139] 361,364 5.6 1996] 14,569( 406,500} 5.18

1993| 14,354} 383,600 5.4 | 1998| 14,712 410,900 5.18

1994| 14,426] 392,000{ 5.3 1999( 14,784| 417,124 513
1995 14,497| 401,200 ‘ 523} :

Sep 3. Calculate Individual Modeling Days’ Emissions

The emissionfactorsin g/HDD-person calculated in Step 2 were multiplied by the number of
HDDs in each modeling day and by the modeling year's population to cal culateemissions.

Table 48: Heating Degree Days (HDD) and CO Emissions grams

Day HDD HDD | CO grams/day
Mar. 22, 1993 20 - 1, 1996 64 1.35E+08
Apr. 1, 1993 18} - 30, 1996 33 6.95E+07
Nov. 10, 1993 28 - 30, 1998 27 5.75E+07
Nov. 11, 1993 34 - 5, 1999 33 7.05E+07
Mar. 2, 1994 13 - 6, 1999 33 7.05E+07
Jan. 9, 1995 "08 - 10, 1999 1 28 5.98E+07
Dec. 11, 1995 24 - 11, 1999 24 5.13E+07
Dec. 12, 1995 19 :
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Sep4: AllocateModeling Day Emissionsto Each Hour of the Day
The BPA survey gave estimates of daily and hourly burning activity for weekdays and weekends.
Thedaily adjustment factor for weekdayswas 0.949 and 1.13 for weekends. Hourly adjustments
and exampleemissionsfor one of themodeling days are shown in the next two tables.

Table 49: Woodstove Hourly Adjustment Factors

hour Weekday 4 our Weekday] Weekend
00 0.030 2 0.034 0.042
01 - 0.030 3 0.034 0.042
02 0.030 4 0.034 0.042
03 0.030 5 0.034 0.042
04 0.030 116 0.071 0.063
05 0.030 7 0.071 0.063
06 0.033 8 0.071 0.063
07 0.033 9 0.071 0.063
08 0.033 0 0.071 0.063
09 0.033 1 0.071 0.063
10 0.034 122 0.030 0.029
11 0.034 3 0.030 0.029

Table50: Emissionsfor Dec. 30, 1996 (Monday)
hour g/secj . thour g/sec|

00 42 112 483 >

01 42 13 483

02 = 42 |14 483

03 425 15 483]
04 4250 16 1011]

05 4250 N7 1011
06 46 18 1011
07 | 46 19 - 1011
08 46 20 | 1011
09 | 4690 1 1011}

10 4831 (22 425
11 - | 3 425
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Projection Y ear 2000 Days

Projections of woodstoveactivity levelswere not readily available. Emissionfactorsin g/HDD-
person for the projectionyear 2000 was assumed the same asthose calculated for 1999. Steps3
and 4 above were repeated, using population estimatesfor the projection year 2000 (see Appendix
C-2).

Onroad M obile Sour ces

Themethod for estimating modeling day emissionswas essentialy the same asthat used for the
base year1996 and typical day year 2000 inventories.

Activity Level

ADVMT specificfor the year of each modelingday was used for the moddling inventories.
Detailed informationon thederivation of ADVMT may befoundin Appendix C-1.

Calculation of Emission Rates

Asfor the base year, the model MOBILE5Sb was used to calculateemission rates. Parameters
used in the 1996 base year inventory were changed as appropriatefor each modelingday. The
inputs that were changed were: maximum temperature, minimum temperature, ambient
temperature, registration distribution, changesin the Inspection and Maintenance(I/M)
program, and oxygen content of fuel. Eachinput isdetailed below, followed by a description of
the temporal adjustment factors.

Temperatures

Hourly temperaturesfiom the Crown Zellerbach meteorol ogical station were used to caculate
daily maximum and minimum temperaturesfor each modeling day.** Hourly emissionfactors
were run using each hour's temperatureas the input ambient temperature. The projectionsto
2000 assumed the same temperatureprofilesasthose used in the base case days.

Registration Distribution
Registration distributionswere availablefor 1995, 1996 and 1998. All modeling days from

1993-95 used the 1995 digtribution. The 1996 distributionwasused for all daysin1996. The
1998 distributionwas used for al modeling days from 1998-99 and projection year 2000.
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Changesin the Inspection and Maintenance Program

Accderation smulationmode (ASM) testing beganin 1997. The effects of the test were
modeled for daysin 1998-99 and for dl projections.

A changein themodd yearstested will take effect in the year 2000. Vehicleswith mode year
newer than four years old or older than twenty-four yearsold will no longer betested. This
changein test requirementswasincorporated into the projection years inventories.

Oxygenated Fuel Program

Theleve of oxygenrequiredin fuel hasvaried over years. Each day wasr un with the oxygen
level in effect for that day. Projectionswere mode ed assuming an oxygen content of 3.5%.°

Temporal Adjustment Factors

The Washington State Department of Transportationprovided monthly, daily and hourly
adjustment factorsbased on traffic counts.** Hourly VMT was calcul ated:

VMT/hour = (ADVMT) X (month adjustment) X (day adjustment) x (hour adjustment)

Table 51: Onroad Mobile Monthly Adjustment Factors

Month [Interstate Interstate |non-Interstate

01 0.878 1.083] 1.061
02 0.896 1.114) 1.077
03 0.963 1.044 1.013
04 0.997 1.02 0.987
05 1.013 0.975 0.95
06 1.057 0.959 0.942

Table 52: Onroad Mobile Daily Adjustment Factors

Sun| Mon Tug Wed| Thu Fri Sat

0.742 0970, 0.993 1.000] 1.007| 1.099 0.893
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. Table 53: Onroad Mobile; )

ourly Adjustment Factors (Percent)

Hour | Wkday Hour | Wkday Wkday] Wkend
00 0.88 8 5.27 8.67 7.42
01 0.45 09 4.67 8.44 7.29
02 0.36 0 4.79 6.46 6.59
03 0.33 1 5.08 4.53 5.38
04 0.63 112 5.48 3.61 4.35
05 2.06 113 5.64 3.12 3.68
06 4.91 4 6.25 2.2 2.85
07 7.06 5 7.63 1.5 2.03

Sources Not Included in the M odeling Files

Residential yard waste burningwas not included in the modeling files. Burningisonly alowed
during short intervals. It was not allowed during any of the chosen modeling days. Severa other
small sources of CO werenot included in themodeling files. They made up only 1% of the base
year 1996 inventory. Sourcesnot included arelisted below.

point sources< 100 tons potential emissions
generd aviation aircraft from FeltsField
locomotives

agricultural equipment

airport service equipment

recregtional boats

logging equipment

recreationd vehicles

residential non-wood fuel use
commercia fuel use

smal industria fuel use
commercial/industrial incineration

trash burning

yard waste burning

prescribed burning

wildfires

structurefires
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Appendix C-A: VehicleMilesTraveled

The estimation of VMT involvessevera agencies. Actual traffic countsaswell astravel
demand modelingis utilized to determinethe amount and location of vehicletravel. Thekey
activitiesand responsible agencies are outlined below.

1. Agency Roles

Transportation activitiesare distributed across thefivejurisdictionsor agenciesresponsiblefor
the planning, programming, and implementation in the Spokane NAA.

1.1 Traffic Counting

Traffic countingis conducted by the City of Spokane, Spokane County and Washington State
Department of Transportation (WSDOT). Annual Traffic Count programs are conducted, as
well as special countsused in studies.

The State of Washington (WSDA) maintains two permanent traffic recording (PTR) count
locations, one on SR-90 a HavanaStreet; the other on SR-2 (Division Street) north of Walton
Street. These PTR collect and summarize hourly traffic count data, which areissued as part of
amonthly statewidereport.

Vehicleclassificationcounts are used to determinethe types and percentage of vehiclesusing
trangportation facilities. While the City of Spokane, Spokane county and WSDOT each have
somedegree of vehicle classification capability, WSDOT travel databranchis used for the
majority of vehicleclassification count requests.

1.2 Network Modeling

SRTC asthe metropolitan planning organi zation provides network modeling capabilitiesfor al
jurisdictionsin Spokane County. SRTC utilized TMODEL?2 to conduct network modeling
activities. The network model has been developed and calibrated as ap.m. peak hour model,
with the capability to develop hourly trip table and assgnment datafor a 24 how period.

The network itself is based on thefederd functional classification utilizing freeways, principal,
minor and selected collector arterials.

1.3 Regiona Growth Forecast
SRTC developsregiona growth forecastsused for transportation planningactivities. As
Spokane County growth continuesto escdate, the County will be required to plan under the

State of Washington'sGrowth Management Act (GMA). Planning under GMA will require all
jurisdictionswith Spokaneto use forecasts devel oped through the State of Washington, Office
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of Financial Management.
1.4 HPMSreportingto FHWA

WSDOT hasthe responsibility for reporting Highway Performance Monitoring System
(HPMS) datato the Federa Highways Administration (FHWA). This datais developed by
WSDOT aswell ashy local jurisdictions providing updated information as requested.

1.5 Forecadting fi-om HPMSdata

SRTCisresponsiblefor forecasting HPM S datafor devel oping vehicle milesof travel estimate
for the attainment year, aswell as other years contained within the analysis used in the State
Implementation Plan (SIP).

2. Derivationof VehicleMilesTraveled (VMT) Data

BecauseHPM S datais not available at thelink level, and doesnot include speeds, the network
model continuesto be used for link level emissionsinventories. HPM S and the network model
arein close agreement, as has been evident in the Section 187 VMT Forecastingand Tracking
annud reports. Thefollowing information focuses on the network model estimation process.

Vehiclemilestraveled datawas provided by the SRTC. Thefollowing informationwas
provided by the SRTC and addressesitemsimportant for quality assurance.'

2.1. Transportation Demand Modeling Process

SRTC derivesVMT fi-omitsregional transportation demand mode (TMODEL2). Thisland
use-based model has been calibratedfor abaseyear of 1996. SRTC used actua land useand
network filesfor 1996 so VMT could be calculated directly fi-omthemode. Trip assgnments
wereperformed so VMT estimatescould be obtained by functional classification.

A completedescriptionof SRTC's transportation modeling methodology may be foundin
appendices A (Technical Report) and B (Transportation M odeling Procedures) of SRTC
TMODEL2. >* Theseappendices outline specific transportation modeling processes and
proceduresand are updated annually. SRTC can providethe manual son request.

2.2. Modd Calibration

2.2.1 Cdibration Methodology

SRTC receives and maintains traffic count information collected by variousjurisdictions.

V ehiclevolumes(ground counts) are taken at model screenlinelocations Thedatais collected,

verified and used to create amodel screenlinefile. This processwas donein compliance with
the guiddinescontained in appendices A and B of TMODEL2.
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2.2.2 Cdibration Results

Themodeled volumesand collected vehiclevolumeswere within nationally accepted
parametersa the overal screenlineand individua screenlinelevels.

2.3. Modd Data
2.3.1 Introduction

To createtrips, the model usesland usefileswith trangportation analysiszones(TAZs). SRTC
has divided Spokane County into 428 internd TAZs. Thisexceedsthegenera ruleof one TAZ
per 1000 popul ation used for modeling moderate sized urban areas. In addition to the 428
internal zones, SRTC account for tripsinto, out of, and through the region with nineexterna
ZOnes.

After the gravity model "distributes’ theseinternal and externd trips, they are"assigned”to a
network representing theregionally significant roadwaysin Spokane County. The network has
been verified using SRTC's geographic information system (GIS) and field observation. The
result of thisdistribution and assignment processisaloaded"” linksfile. Thisfilecontains
model -generateddataand is used to calculate VMT.

232 VMT

First, SRTC modelsall of Spokane County, but VMT caculationsare limited to thelinks
within the carbon monoxide nonattainment area. SRTC usesthe"ared' datafield to limit VMT
caculationsto linksinsidethisboundary.

SRTC'stransportationmode usesthe weekday, p.m. peak hour. Therefore, VMT must be
aggregated from the peak hour into a24-how total. SRTC usesap.m. pesk hour factor based
on regionally collected ground countsto determinethe hour-to-hour distributionof VMT. Peak
hour datais adjusted by hour using atraffic countsvariationfile. Theair quaity modulein
TMODEL2 aggregatesVMT automatically and can screen VMT by functiond classification.

The SRTC modd includesall interstates, principa arterial and minor arterialswithinthe
nonattainrnent areaboundary. Regionally significant collectorsareasoincluded. Local streets
within the functional system are not specifically counted; however, sincedl tripsare counted,
local VMT isincorporated within the network.
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Table 54: VehicleMiles Traveled by Class, 1990, 1993, and 1996

Year ADVMT Class1 Class2 Class3 Class4
Interstates Princ. Art. Minor Art. All Others
1990 5,712,886 1,297,174 3,172,748 780,383 462,568
1993 6,264,969 1,413,970 3,470,934 865,165 514,497
1996 6,613,806 1,539,630 3,455,729 944,211 674,249

2.3.3 VehicleTripsand Person Trips

SRTC modesvehicletrips. Converting vehicletripsto person trips can be accomplished off
model. SRTC maintainsan ongoing program of vehicle occupancy (AV O) data collection.
Vehicle occupancy datais used to convert vehicletripsto person tripswhen needed.

2.3.4 Trandt Trips
Trangt tripsare not currently considered separately in the SRTC regional model.
2.3.5 Link Data

Themodel network includesfreaways, principa arterialsand minor arterials. Some collectors
aremodeled when they are considered regiondly significant. Per lanelink capacity isbased on
functional class. SRTC uses capacity restrained assignments, therefore, no link wasloaded
beyonditscapacity. Trip assgnmentswere performed on thevalidated base year network with
no additionsor aterations.

2.3.6 Trip Generation Ratesand Land Use Control Totals

SRTC usestrip generationrates based on field collected data. Additiona informationon trip
generationratesis availablein the TMODEL?2 appendicesA and B. Table55 listsSRTC's
1996 housing and employment control totals. Thesecontrol totals are devel oped using state and
local datasources.

Table55: 1996 Population and Employment Totals, SRTC

singlefamily dwelling units 134,918
multi-family dwelling units 31,968
hotel/motel rooms 5,941
manufacturing/industrial employment 50,581
central businessdigtrict retall employment 6,541
services/offices employment 28,869
finance/insurance/real estate 9,977
medica employment 18,591
non-central business district employment 32,205
schools 18,768
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2.3.7 External Trips

Internal-Externd Trips: TM2 createsinterna-externd trip dataas a functionof O-D
information from the 1996 O-D Survey. Internal-external trips are balanced using ground
counts from thisstudy. Externd traffic analysiszonesfor the Spokanenetwork are represented
by zones 429-437.

External-Externa Vehicle Trips: In 1996, SRTC undertook an extensive survey of external trips
throughout the Spokaneregion. Dataderived from the study was utilized in devel opingtrip
datafor externa-externaltrips. Thistrip dataisincorporatedinto the base and forecast year trip
tables.

2.3.8 Assgnment
2.3.8.1 Equilibrium

SRTC's transportation modd isatraditional gravity model. Trip distributionand assgnment
are performed as described in the previoudy mentioned appendiceswith afew minor changes.
Essentidly, SRTC uses an iterative method of attainingequilibriumin trip assgnment. Astrips
areloaded, volumesare assignedto links (and nodes). In each increment, thesetrip volumes
create delay based on node and link delay equations. Thisdelay alowsthe mode to assign trips
respecting volume-based congestion ddlay.

2.3.8.2 Congtrained Equilibrium Speedsvs V/C Equations

SRTC usesthe volumeto capacity (V/C) equationsincluded within TMODEL2 inthe
assignment process. The V/C equationimpactsthe constrained equilibrium speed. SRTC does
not currently specify different V/C equation based on functiona classification. In the facility-
specific V/C algorithmsare not specified in the SRTC modd, the traditional Bureau of Public
Roadsformulaisused. Thisformulaadjuststhe "no-load" travel timeusingthe V/C ratio. See
Appendix A of TMODEL2 for moreinformation.

2.3.8.3 Average Speed

All emission cdculation were doneusingindividual link speeds, not network average speed.
Nodedday isincluded in emissionscaculations. The node delay equation has been calibrated
againgt actud delay as ameasured by Highway Capacity Manua software. Percentageidleis
accounted for by using inputs form MOBILES.0ah in the TMODEL2 emissonsmodule. Inits
link calculation, TMODEL?2 doesnot explicitly consider idle percentage.

References
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Appendix C-B: Population and Employment

Base year 1996 and year 2000 projected population datafor both the nonattainment areaand county
weresupplied by SRTC. Baseyear employment datafor specific Standard Industria
Classificationswere supplied by SRTC and the Washington State Department of Employment
Security.* Employment projectionsto the year 2000 weremade only by SRTC.?

There were some differences between county employment total ssupplied by SRTC and
Employment Security. SRTC estimateswere adjusted to reflect the Employment Security totals.
Employment estimates used in thisinventory were cal cul ated using the following equation:

1996 SRTC NAA employ. X 1996 Employ. Sec. county employ. = fina NAA employ.
1996 SRTC county employ.

Projectionsto the year 2000 were made by SRTC and were adjusted similarly to the baseyear:

2000 SRTC NAA employ. x 1996 Employ. Sec. county employ. = fina NAA employ.
1996 SRTC county employ.

Table 56 shows the values used to. cal cul atethe base year 1996 and projection year 2000 final
NAA employment.

Table56: Employment Estimates, 1996 and 2000

SIC code(s) SRTCNAA | 1996 County Estimates| final NAA estimates
1996| 2000 SRTC| Empl. Sec. 1996 2000

16 480 485 620 939 727 735

10-14, 20-39, 50-51 | 27,344] 28,027 30,502 32,759 29,367 30,101

' SpokaneRegional TransportationCouncil. 1996, 2000, 2005 and 2012 County and
nonattainment area estimates of population and employment.

2 Personal Conversation with John Wines, Washington State Department of Employment
Security. 1996 Spokane County employment by SIC code.

3 ' Spokane Non-Attainment Area Housing Units, Population, and Employment Projectionsfor
1999 SIP Documentation.” SpokaneRegional Transportation Council.
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Appendix C-C: Quality AssuranceReport
The quality assurance plan for the emissionsinventory specified several quality assurance
checks. A summary of the quality assurance checks performed and a description of theinventory
processwith emphasis on quality control/assurance activitiesfollows.

[ nventory Processwith Emphasison Quality Control/Assurance Activities

Theinventory processis divided into several tasks. Thetasksare: prioritizationand identification
of emissionssources, datacollection procedures, emission estimationsprocedures, geographical
allocation, validation procedures, measuresto avoid double counting, calculations, rule
effectivenesd penetration, and seasonal/daily adjustments. Not all tasksapply to all sources.
Detailsfor each major source category are listed below.

Point Sources
Prioritizationand Identification of EmissionsSources

In Washington, the mgjor source threshold for CO is100 tons (potentia to emit). SCAPCA
tracksmajor, synthetic minor, and smaller™ Bsourcesin the annual Washington Emissions
DataSystem (WEDS). Six sourceswith the potentia to emit 50 tonswereidentified. Ten
sourcesemitted at levelslessthan 50 tons. They were accounted for under appropriate
categories.

Experienced inspectorsand engineers from Ecology and/or SCAPCA haveidentifiedthe
emissionssourcesand the pointswithin the sources. It isbelieved that al sourcesand
emi ssionspoints have been counted.

Collection Procedures

Each year Ecology, in conjunctionwith SCAPCA and DOE-IS, updatesthe point source
inventory. Update Request forms (questionnaire forms) are sent to the sources. Theprevious
year'sdatai son theformsfor the sourceto review for errors and to update. Sourcesreturn the
formsto SCAPCA or DOE-ISfor review beforereturning to HQ Ecology for further review
and dataentry by inventory personnel. By using this procedure, the quality of thedatais
enhanced sincethe plant, loca authority and Ecology headquartersall review the data.

Emission Estimations Procedures
Emissionsare estimated in one of several ways. In order of preferences/accuracy they are:

sourcetest, material balance, AP42 and other EPA factors, non-AP42 factors, or engineering
guess. Over 95% of the emissionswere estimated using material balance.

Calculationswerenot included in the SIP documentation since cal cul ationsmay require
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throughput rateswhichmaybeco  dentid for asource. Calculationscan be madeavailableto
EPA at request. All of the CO emissionswere uncontrolled, so rule effectiveness was not

applied.

Emissionsin pounds per day were calculated by dividing the annua emissionsby the number of

daysthe source operated. -
i

Geographical Allocation

Point sourceswere located in the area by use of UTM coordinates. Locationswere verified by
SCAPCA and DOE-IS.

Validation Procedures
Asstated under CollectionProcedures, all datahas been reviewed by theplant, locd air
authority and Ecology inventory staff. RACT studies further refined emissionsestimatesfor
Kaiser, Mead. Thisensuresreasonablenessand consistency of dataand cal cul ationsperformed.
Measuresto Avoid Double Countingas Area Sources
Point sources did not duplicate any of the areasource categories, except fuel useand
incineration. Theareasourcefuel usecategory cdculationsexcludeall point source

contributions, and the point source incinerator was excluded from the areasource category.
Therefore, none of the emissionsfrom point sourceswere doubl e counted.

Area and Nonroad M obile Sources

Prioritizationand Identification of Sources

Thereisno size cutoff for areasources. All source categorieslisted in the CO Inventory
Guidance (EPA-45014191/011) and ProceduresManua @PA-45014-91-016) were inventoried
or stated to be of littleor no significance. Sourcesinventoried as point sourcesemitting below
thecutoff level of 50 tonspotential to emit wereidentified assmall point sourcesand counted
as area Sources.

Collection Procedures
Areasource data coll ectionmethodswere mainly dictated by EPA guidanceand inventory

congtraints. With these cons derationsthe best methodswere used. Wheregood loca datawas
accessble, it was used and documented in the inventory text.
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Emission Estimation Methods and Consistency of Application

Inventory methods were mainly chosen from Volumes Il and IV of the Proceduresfor
Emission Inventory Preparation, EPA-450/4-81-026a-eand the ProceduresManua and are
documentedin theinventory text. Resource congtraintsand the relativeimportanceof the
source category were cons dered when choosi ng estimati on methodol ogy.

Calculations

All calculationsare documented al ong with assumptions, engineering judgments, and
referencesin theinventory text. All informationrequiredto perform the cal culationswas
provided. Calculationsfor most of thearea/nonroad sourceswere donein electronically.
Emissionswere calculated according to EPA guidance. Any deviation wasdocumented in the
inventory text.

Rule Effectiveness/Penetration

Therewere no control regulations affecting CO emissons, so RE/RP was not applicable. The
concept of RE/RP was used to estimateresidentia trash and garden waste burning (See category
in text).

Seasonal Adjustment and Typical Day

Verifiedair quality violationdatawas used to determinethe original 1990 base year inventory
three month CO season (Oct-Dec, documented in the Onroad Mobilesource section). A
broader view of season wastaken in thisinventory and isdetailed in theinventory text.
Seasonal adjustment factors from EPA Proceduresmanuaswere used in most cases. To cover
thelonger CO season, they were augmented with 2/3 of thefall season (Oct-Nov). Any
deviation from the seasonal adjustment factorsis documentedin theinventory text.

Geographical Allocation
Areasourcesnot specifically pinpointed were located using popul ation statistics, local agency
knowledge, methodsfrom Vol. II of the ProceduresManual, and other methods. Allocations
are documented in theinventory text.

Validation Procedures
Spot checksto ensurereasonableness and consistency of dataand cal cul ationswere performed
astheinventory was being completed and during proofing of thedraft. Some consistency

checksinclude: year of data, reportingunits, popul ation statisticsused, and apportioningof area
source data.
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Onroad Mobile Sources

Estimating emissions from onroad mobile sourcesrequired developing emission factorsto be
used with vehiclemilestraveled data. Derivation of VM T was documented by the SRTC and
may befound in the onroad mobile source section and Appendix C-1. QA associated with
SRTC's network model may be found in the model documentation. Thefocus of QA wason
MOBILESb runs and the combining of the resulting emissionsfactorswiththe VMT data.

Prioritizing Sourcesand Data Elements
MOBILE inputsfor which therewereno defaultswere priority fields. Oneadditional priority
field wasthemodel year registration distribution. A distribution specificto Washingtonwas
developed using State Dept. of Licensing data.

Emission Estimation Methods and Consistency of Application
All MOBILES5b inputs arefully documentedin theinventory text. A sampleinput fileis
providedin hardcopy. All input and output filesare available on disk on request from EPA.
Use of emissionfactorsand VMT dataare aso explainedin theinventory text.

Calculations
Emissions cal cul ationswere performed electronically. Summarieswere obtained from SRTC's
computer programs listingtotal emissionsby roadway classification. Seasond adjustmentsand
individual vehicletype emissionsallocationswere made eectronicaly.

Seasonal Adjustment and Typical Day
Verified air quality violation datawas used to determine the three month CO season (Oct-Dec,
documentedin the Onroad Mobile sourcesection). TheVMT provided by the SRTC
represented a typical weekday, so no daily adjustment was necessary. A seasona adjustment
was made using WSDOT estimates from traffic data. The averagemonthly adjustment value
for Oct. - Feb. was used.

Geographical Allocation

TheVMT provided could be segregated specificaly for the NAA, therefore, no adjustments
Were necessary.

Validation Procedures
Checks performed ensured that:

1. M5binput filescontain theflag settingsand inputs documentedin theinventory text
2. dl caculations (temperature, RVP, I/M parameters) were accurate
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3. M factorswere applied as specified in theinventory text
4. emissionsestimates generated by link were similar to those calculated by using the VMT
system averagespeed and total VMT

: - Ouality Checki I

Inventory Preparation Plan Adherence, Reality/Peer Review and Sample Calculations

Theinventory source category list in theinventory preparation plan was checked against the
inventory for inclusionof all appropriate source categories. Information sourcesand emissions
estimation methods specified in the inventory preparation plan were a so checked against the
inventory. Reality/peer review, and sample cal culations checkswere performed on the final
inventory as specified in the quality assurance plan.

Overdl, theinventory preparationplan had beenfollowed. Methods, data, and inventory
assumptionswere judged reasonable. Spot sample calculationsverified inventory results. The
checking procedure brought out errorsin theinventory text, and areaswhere the readability of the
text could beimproved. The checking procedureinitiated discussion on the concept of CO
season, resulting in the choiceof a5 month season (Oct - Feb) . The procedure a so identified
improvementsto the inventory; for example, in encouraging use of 1996 heating degree daysto
seasonally adjust the woodstoveinventory instead of relying on long-term heating degree day
averages.

Theresultsof the checking process are kept on file. Follow-up correctiveactionswere taken,
documented and will be kept on file.

Standard Range Check

The standard range check specified in the quality assurance plan is shownin the next table. The
check involved comparing the 1996 base year inventory to the 1993 periodicinventory. A brief
explanation is given for discrepanciesgreater than 10% involving sourcesthat made up greater
than 2% of either the 1993 or the 1996 daily inventories. More detailedinformationon the
emissions estimates may be found in the detailed inventory text.

Comparison Discrepancies

Point Sources. Primary differencewas higher CO emissions from Kaiser Aluminum and
Chemical Corp, Mead

Locomotives: Vauesreflect increased diesel usein 1996.
Recreationa Boats/Lawn and Garden Equipment: The definitionof seasonwas expanded to

include 5 months— 3 winter, 2 fall. The 1993 estimates only considered winter, when emissions
from these sourcesare at their lowest.
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Commercial, Industrial Equipment: Changed days of operation from assumptions of 7 daysper
week (EPA Nonroad Report) to 6 days per week (EPA tempora guidance). Thisincreasedthe
daily emissions estimatessince the annual emissionswere emitted over a smaller number of

days.

Construction Equipment: The definition of season was expanded to include 5 months— 3 winter,
2fall. The1993 estimatesonly considered winter, when emissions from these sourcesare at
their lowest. Also changed daysof operation from assumptionsof 7 days per week (EPA
Nonroad Report) to 6 days per week (EPA tempora guidance). Thisincreased the daily
emissions estimates since the annual emissionswere emitted over asmaller number of days.

Residential Non-wood fuel Use: No residential coa in 1996.

Commercial and Industrial Fuel Use: The methodology has large uncertainty. Not a significant
category.

Commercial/Industrial Incineration: Moved the singlelargest emitter (Wasteto Energy facility)
to the point source sectionin 1996. Otherwise, thiscategory isamost identical to the 1993
estimates.

Trash Burning: Higher population and somewhat higher trash generation rate per person.
Wildfires: Thereweremorefiresin 1996, and used different temporal and spatial allocations.

Table57: Comparison of 1993 and 1996 Emissions Estimates

Category 1993 1996 percent
ppdl % eif ppdl % el incresse

POINT SOURCES
Point Sources 109,083 17} 159,648] 23 46

NONROAD MOBILE SOURCES
Aircraft 4781 1 4451 1 -7
L ocomotives 591 0 826 0 D]
Agricultural Equipment 0 0 0 0 0
Airport Service Equipment 1,517 0 1,609 0 6
Recreational Boats 144 0 287 0 D9
Commercia Equipment 18,259 3 21,949 3 2
Construction Equipment 2,116 0 4115 1 A
Industrial Equipment 4,355 1 6,336 1 45
Lawn and Garden Equip 57421 1f 21,0301 3 266
L ogaing Equipment 0 0] 0] 0 0
Recreational Vehicles 485 0 2,148 0 343
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Category 1993 1996 percent
ppd! % ei ppd| % ei| increase
STATIONARY AREA SOURCES ’ .
Woodstoves & Fireplaces 116,266 18] 120,704 18 4
Residential Non-wood Fuel 12,788 2 1,109 0 -91
Commercial Fuel 1,385 0 586 0 -58
Industrial Fuel \ 726 0 412 0 -43
Commercial/Industrial Incineration 372 0 9 0 -98
Trash Burning 708 0 798 0 13
Yard WasteBurning 16928 3] 15,482 2 -9
Prescribed Burning 0 0 0 0 0
wildfires 274 0 1,008 0 268
Structure Fires 651 0 685 0 5
ONROAD MOBILE SOURCES A
Onroad Mobile 347,896] 54| 334,423 48 -4
TOTAL ALL SOURCES 645,067, 100{ 697,615 100 8

Assessment of Sensitivity Analysisand Inventory Limitations

Theinventory ranking clearly showsthat onroad mobile sources are the major contributorto CO
emissionsin the nonattainment area. Point sources and woodstoves are aso significant sources
in theemissionsinventory. More detailed analysisshowed that point sources(mostly dueto a
single source) were not significant sourcesfor achieving attainment with the standard. This helps
point out weaknessesin thetypical" day, nonattainrnent areaapproachthat is required for a base
year inventory. Exceedanceshaveoccurred on very cold days, aswell as on warmer days, and
the mix of sourcesmay be quitedifferent due to temperaturedifferences. The user of the
inventory must keep thisin mind.

Conclusion

Theinventory accuracy, completeness and comparability objectiveswere met. All estimates
were cal cul ated and documented using accepted methods (accuracy). All source categoriesin the
IPP wereincluded in theinventory, and all informationrequired to estimateemissionswas
present (completeness). Datawas comparablewith the 1993 periodic update inventory.
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Appendix D. Vehicle Miles Traveled

Spokane Regional Transportation Council VMT Methodol ogy

> Spokane Regional Transportation Council, Section /87 VMT Forecasting and Tracking
Guidance (September 1995)

> Emissions Calculator 1.7.2

e 1999 VMT Tracking Report submitted by Ecology to EPA
O September 28,2000, Submittal Letter from Ecology to EPA
> 1999 VehicleMiles Traveled (VMT) Report Summary
August 7,2000, Letter from SRTC to Ecology Transmitting the VMT Forecasting and
Tracking Update

Fookane Regional Transportation Council Memorandumof Under standing with Washington
Sate Department of Ecology, Lacey, Washington

Spokane Serious CO Attainment Plan Appendix D



Spokane Regional Transportation Council

SECTION 187 VMT FORECASTING AND TRACKING GUIDANCE
September 1995
1 Transportation Demand Modeling Process

Thisreport describes how the Spokane Regional Transportation Council (SRTC)
calculatesregiond vehicle milestraveled (VMT). SRTC derivesVMT from its regiona
transportation demand model (TMODEL?2). Thisland use-based mode has been
cdibrated for a baseyear of 1995.

Because SRTC has updated its base year to 1995, thereisno longer a need to "forecast”
the years 1990 through 1995. SRTC hasactual land use and network files for each
requiredyear so VMT can be calculated directly fiom the modd. Trip assignment for
each required year have been performed so VMT estimates can be obtained by functional
classfication.

For a complete description of SRTC's transportation modeling methodology, see
Appendix A, SRTC TMODEL?2 Technica Report; and Appendix B, SRTC TMODEL?2
Transportation Modeling Procedures. These documents outline specific transportation
modeling processesand procedures and are updated annually. Upon request, the manuals
can be provided.

2. Model Calibration
21 Cadlibration Methodology

In May 1995, SRTC contracted the Washington State Department of Transportationto
collect vehiclevolumes (ground counts) at all model screenline |ocationssimultaneoudly.
Based on availableinformation, SRTC isthe only transportation modeling agency in
Washington State to perform simultaneous screenline data collection. The data was
collected, verified and used to create a model screenline file. The 1995 base network
resultswere compared to thisscreenlinefile. This process was donein compliancewith
the guiddines contained in AppendicesA and B.

22 Calibration Results
At the overall screenline level, the modeled volumes were within two percent of the

collected vehiclevolumes. The fourteen individual screenlines were within nationally-
accepted parameters. The following chart demonstrated this calibration graphically. The




dashed lines represent allowable deviations. These deviations change from screenline to
screenline because of changesinlirk volumes. The heavy lineisthe deviation between the
1995 ground counts and the 1995 base year model. As one can observe, the SRTC model
iswithin accepted parameters.
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3. Model Data
3.1, Introduction

To create trips, the model uses land use files with transportation analysiszones (TAZs).
SRTC hasdivided Spokane County into 428 internal TAZs. Thisexceedsthe general rule
of one TAZ per 1000 population used for modeling moderate-sized urban areas. In
addition to the 428 internal zones, SRTC accounts for trips into, out of and through the
region with nine external zones.

After the gravity model "distributes” theseinternal and external trips, they are "assigned”
to anetwork representing the regionally significant roadwaysin Spokane County. The



network has been verified using SRTC's geographicinformation system (GIS) and field
observation.

Theresult of this distribution and assignment processisa”loaded" linksfile. Thisfile
containsmodel -generated data and isused to calculate VMT.

3.2. VMT

Firg, SRTC modesadl of Spokane County, but VMT calculations are limited to thelinks
within the carbon monoxidenonattainment area. SRTC usesthe "ared" datafield to limit
VMT cdculationsto linksinside this boundary.

SRTC'stransportation model usesthe weekday, p.m. peak hour. Therefore, VMT must
be aggregated from the peak hour into a 24-hour total SRTC usesap.m. peak hour
factor based on regiondly collected ground countsto determinethe hour-to-hour
distribution of VMT. Peak hour dataisadjusted by hour using atraffic countsvariations
(.TCV) file. Theair quality modulein TMODEL?2 aggregatesVMT automatically and can
screen VMT by functional classification. Chart 3.2 lisssVMT by functional class based on
SRTC's transportation modeling.

Daily VvMT Class1 Class2 Class 3 Class4-99
1990 5,712,886 1,297,174 3,172,748 780,383 462,568
1993 6,264,969 1,413,970 3,470,934 865,165 514,497
1994 6,349,538 1,435,897 3,509,678 882,268 521,698
1995 6,511,252 1,501,766 3,584,534 887,313 537,646
Chart3.2

Classi - Interdate

Class2 - Principal Arterial

Class3- Minor Arterial

Class4t099 - Collectors, Ramps Misc.

The SRTC model includesdl interstates, principa arterialsand minor arterial swithin the
nonattainment area boundary. Regionally significant collectorsare also mcluded. The
local functional systemisnot specificaly counted; however, dl trips are counted, so local
VMT iscounted within the network.

3.2. VehicleTripsand Person Trips

SRTC modelsvehicletrips. Converting vehicletripsto person trip can be accomplished
off model. SRTC maintains an ongoing program of AVO data collection. Vehicle
occupancy datais used to convert vehicletripsto person tripswhen needed.

33 Transit Trips

Transit trips constitute only two percent of thetotal tripsin the Spokaneregion. They are
not currently considered in the SRTC regiona model




3.4. Link Data

Themodel network includesfreeways, principal arterialsand minor arterials. Some
collectors are modeled when they are considered regionaly significant. Per lanelirk
capacity isbased on functional class. SRTC uses capacity restrained assignments,
therefore, no link wasloaded beyond its capacity. Trip assgnmentswere performed on
thevalidated base year network with no additionsor aterations.

35. Trip Generation Rates & Land Use Control Totals

SRTC usestrip generation rates based onfield-collected data. Additional informationon
trip generation ratesisavailablein AppendicesA and B. Chart 3.5. lists SRTC'smost
current housing and employment control totalsfor the past three years. These control
totalsare developed using state and local data sources.

Y ear SKFDU MFDU Retail Nonretail

1993 129,069 29,504 43,716 116,612

1994 130,297 30,037 44,039 119,173

1995 131,524 30,571 44,389 121,742
Chart 3.5.

3.6. External Trips

Internal-Externa Trips. Data from a 1975 external survey was used, in conjunctionwith
1995 vehicle ground counts at external locations, to develop an external-internal vehicle
trip matrix for 1995. Thisdataisthenincorporatedinto the 1993 origin and destination
datafilewhichisused by the model to create atrip table. External TAZs for the Spokane
network are represented by TAZs 429-437.

External-External Vehicle Trips. The 1975 external survey aso provided data on
external-external (through) trips. Thisdataisused in conjunctionwith Origin and
Dedtinationdatato create atrip table.

SRTC hasreceived tentative funding for anew externa survey. Thisdata will be
incorporated into the model when available.

3.7 Assignment

3.7.1. Equilibrium

SRTC'stransportationmodel isatraditional gravity modd. Trip distribution and
assignment are performed as described in the technical appendiceswith afew minor

changes:

- Trip assgnment has been changed from 5 steps(.3.2 .2 .2 .1) to 6 steps



(3.2.2.1.1.1).

- Thetravel time/distance Split has been changed from .75/.25 to .$/.1.

- Creation of theimpedancefile (Steps 7 and 8) are repeated to generate
greater sensitivity to capacity restraint.

Essentialy, SRTC uses an iterativemethod of attaining equilibriumin trip assgnment. As
tripsareloaded, volumesare assigned to links (and nodes). In each increment, thesetrip
volumes create delay based on node and link delay equations. Thisdelay allowsthe model
to assign trips respecting volume-based congestion delay.

3.7.2 Constrained Equilibrium Speedsvs V/C Equations

SRTC usesthe V/C equationsincluded within TMODEL?2 in the assignment process. The
V/C equationsimpact the constrained equilibrium Speeds. SRTC doesnot currently
specify different V/C equationsbased on functional classification. In that facility-specific
V/C dgorithmsare not specified in the SRTC mode, the traditional Bureau of Public
roadsformulaisused. Thisformula adjuststhe "no-load" travel timeusing the V/C ratio
asfollows:

Adjusted Travel Time = T (1 +0.15 (V/C) x 4)
For additional information see Appendix A.
3.7.3. Average Speed

All emissionscal cul ationswere done using individual link speeds, not network average
gpeed. Nodedelay isincluded in emissionscaculations. Thenode delay equation has
been calibrated against actual delay as measured by Highway Capacity Manual software.
Percentageidleisaccounted for by using inputsfrom Mobile 5h in the TMODEL2
emissonsmodule. Initslink calculations, TMODEL2 doesnot explicitly consideridle

percentage.




1.7.2-2 TMODEL2 Network Characteristics

Each of the EMISSIONS CALCULATOR MENU options is discussed below. As with other
TMODEL2 nenus, option 19 providesa shell to DO5, and optien 20 returns control to the
Network Characteristics Menu.

Entering a question mark (?) while in the editor will display the possible key-commands
available and a description of their uses.

1.7.2.1 ENTER/EDIT EMISSIONS FACTORS

This option alows for entry and edit of an EmissionsFactors file. This file contains Emissions
Factors for six emission types. An individual rate is entered for each speed using miles per
hour or kilometres per hour. These rates will be multiplied by the Vehicle Miles of Travel
(VMT) or Vehicle Kilometres of Travel (VKT) operating at the specified speed, The exception
is the values entered in the first row. The valuesin the first row (for the 0 to 1 gpeed range)
will be multiplied by the VehicleHours of VHT. The naxi numspeed for using VHT versus
VM or VKT must be set using option 1.7.2.2.

Values may be entered for speeds up to 120 MPH or KPH. In contrast to most other TMODEL
system files, this file is dways saved in itsentirety, a 120 by 6 array of REAL (decimal)
numbers. Therefore, for the Emissions Factors File, it does not mawer from which entry
location you leave the editor.

Upon leaving ENTER/EDIT by typing adash (/), all vauesare retained in memory for further
use.

1.7.2.2 SETUPCOMPUTATION PARAMETERS

This option allows you to establish the maxi numspeed for using VHT and the name of the
¢mission to be used in the report. All values will use the VMT or VKT rates for spesd above
the maximum speed established for VHT.

This module currently uses the average speed on the link including node delay time to select the
emission rate to be used. A future enhancement ndy include idle time and link speed to
compute the emissions more accur ately.

It is assumed that the link volumes used for computation purposes are for one hour (usualy a
peak hour). The amount and pattern of variation over the day can be established using section
1,7.2.12. However, this section is used to describe whi ch traffic volume variation group the
individual link class uses. You will be prompted with the individual link classes and asked to
enter the traffic variation group number, Thi S number can range between 1 and 10. Traffic
variations are entered for each of the 24 hours of the day.

These computation parameters are stored with the Emissions Factors in the .EFC file.




EMISSIONS CALCULATOR
1.7.2

This module will compute emissions based upon vehicle hours of delay and vehicle miles or kilometres
of travel. You may enter emission rates based upon operating speed, and this module will compute
aggregate emissions. Up to 6 emission types can be summarized at once.

Daily traffic variations for up to ten groups of functional classes may be used to adjust the peak hour
traffic assignment volumes to hourly volumes for the emissions estimates. This module uses a loaded
link file, nodefile, link and node delay coefficient files, and a trip table file for its computations.
Sometimes during model calibration the model speeds are adjusted to reflect the perceptions of the
driver. By starting at thelink file level and recomputing operating speeds, true design speeds can be
used if they are known. In addition, traffic volumes can be adjusted for model deviations before the
emissions estimates are made.

Before using this module, you must have information based upon speed for your area. This should take
into account the age-use mix of the vehicles used in your area, % cold starts, and other factors. The
emission rates are entered in section 1.7.2.1.

Traffic variations are entered for each hour of the day in order to estimate the traffic volumes and
resulting speeds for the hours of the day that were not modeled. These volumes are used to compute the
emissions for selected hours of the day, or for a full 24 hours.

RUNNING THE EMISSIONS CALCULATOR

Upon entering the EMISSIONS CALCULATOR module, the menu presents you with the following
options:

1.7.2 EM SSI ONS CALCULATOR

1) ENTER/EDIT EM SSI ONS FACTORS

2) SETUP COVPUTATI ON PARAVETERS

3) LIST EM SSI ONS FACTORS

4) CLEAR EM SSI ONS FACTORS MEMORY

5) LOAD EM SSI ONS FACTORS FI LE (.EFC)

6) SAVE EM SSI ONS FACTORS FI LE (.EFC)

7) LOAD LOADED LI NK FI LE

8) LOAD LI NK DELAY COEFFI Cl ENTS FI LE

9) LOAD NODE FI LE

10) LOAD NODE DELAY COEFFI Cl ENTS FI LE

11) LOAD TRI P TABLE FI LE
12) LOAD/SETUP TRAFFI C VARl ATI ONS

13) COMPUTE AND PRI NT EM SSI ONS SUMVARI ES
19) SHELL TO DOS
20) RETURN TO NETWORK CHARACTERI STI CS MENU
99) EXI T TMODEL2




1.7.2-2 TMODEL2 Network Characteristics

Each of the EMISSIONS CALCULATOR MENU options is discussed below. Aswith other
TMODEL2 menus, option 19 providesa shell to DOS, and option 20 returns control to the
Network Characteristics Menu.

Entering a question mark (?)while in the editor will display the possible key-commands
available and a description of their uses.

1721 ENTER/EDIT EMISSIONS FACTORS

This option allows for entry and edit of an Emissions Factorsfile. This file contains Emissions
Factors for six emission types. An individua rate is entered for each speed using miles per
hour or kilometres per hour. These rates will be multiplied by the Vehicle Miles of Travel
(VMT) or Vehicle Kilometres of Travel (VKT) operating at the specified speed. The exception
is the values entered in the first row. The valuesin the first row (for the O to 1 speed range)
will be multiplied by the Vehicle Hours of VHT. The maximum speed for using VHT versus
VMT or VKT must be set using option 1.7.2.2.

Valuesmay be entered for speeds up to 120 MPH or KPH. In contrast to most other TMODEL
system files, thisfile is dways saved in its entirety, a 120 by 6 array of REAL (decimal)
numbers. Therefore, for the Emissions Factors File, it does not matter from which entry
location you leave the editor.

Upon leaving ENTER/EDIT by typing adash (/), all values are retained in memory for further
use.

1.7.2.2 SETUP COMPUTATION PARAMETERS

This option alows you to establish the maximum speed for using VHT and the name of the
emission to be used in the report. All values will use the VMT or VKT rates for speed above
the maximum speed established for VHT.

This module currently uses the average speed on the link including node delay time to select the
emission rate to be used. A future enhancement may include idle time and link speed to
compute the emissionsmore accurately.

It is assumed that the link volumes used for computation purposes are for one hour (usually a
peak hour). The amount and pattern of variation over the day can be established using section
1.7.2.12.However, thissection is used to describe which traffic volume variation group the
individual link class uses. You will be prompted with the individual link classes and asked to
enter the traffic variation group number. This number can range between 1 and 10. Traffic
variationsare entered for each of the 24 hours of the day.

These computation parameters are stored with the Emissions Factors in the .EFC file.




Network Char acteristics Utilities 1.7.2-3

1.7.2.3 LIST EMISSIONS FACTORS
This option Lists the Emissions Factors to the Screen, Printer, or a Disk File. Please see the
List section in the Appendix for more information.

1. 7. 2. ACLEAR EMISSIONS FACTORS MEMORY
Selecting this option alows you to reset the entire Emissions Factors array in memory to zeros
(0).

1.7.2.5 LOAD EMISSIONS FACTORS FILE ({.FAC)

This menu selection loads a previoudy saved Emissions Factors file into memory from the
disk. See the Appendix for adescription of the file names and formats.

1.7.2.6SAVE EMISSIONS FACTORS FILE (.FAC)

This section allows you to save an Emissions Factorsfile from memory to the disk.

1.7.2.7 LOAD LOADED LINK FILE (.LLX)
A loaded link for or one with volumes must be loaded here. This is used to compute the speed
and vauesfor vehicle milesof travel or vehicle kilometresof travel and vehicle hours of
travel. You may use afile that has been adjusted for more accurate speeds or volumes after the
assignment process for thisfile.

See the Appendix for a description of the file names and formats.

1.7.2.8 LOAD LINK DELAY COEFFICIENTS FILE (.LDC)
The link delay coefficients loaded here will be used to compute the new travel times. These are
used on each hour selected for analysis. If you do not load a link delay coefficientsfile, the
default values will be used similar to the assignment process.

See the Appendix for a description of the file names and formats.

1.7.2.9 LOAD NODE FILE {.NDE)

The node file must be loaded before summarizing the emissions. The node file is used to This
menu selection loads a previously saved Emissions Factors file into memory from the disk. See
the Appendix for a description of the file names and formats.



1.7.2-4 TMODEL2 Network Characteristics

1.7.2.10 LOAD NODE DELAY COEFFICIENTS FILE (.NDC)

The node delay coefficients loaded here will be used to compute the new travel times. These
are used on each hour sdected for anaysis. If you do not load a node delay coefficientsfile,
the default values will be used similar to the assignment process.

1.7.2.11 LOAD TRIP TABLE FILE (.TTB)

This menu selection loads the trip table for analysisof average trip lengthsand total trip
summaries. See the Appendix for a description of the file names and formats.

1.7.2.12 LOAD/SETUP TRAFFIC VARIATIONS

This menu selection will access a submenu that allows you to enter/edit, list, load, and save
traffic volume variationsfiles. These are used to estimate emissions over periods greater than
that forecast by the model. A traffic variationsfile must be established even if emissionsare
being computed for only one hour.

Upon selecting this option, you will be presented with the following menu:

1.7.2.12 LOAD/SETUP TRAFFI C VARI ATl ONS
1) ENTER/EDIT TRAFFI C VARI ATI ONS
2) LI ST TRAFFI C VARI ATI ONS
3) LOAD TRAFFI C VARI ATI ONS FI LE {.TcCV)
4) SAVE TRAFFI C VARI ATI ONS FI LE (.TCV)

19) SHELL TO DOS
20) RETURN TO EM SSI ONS CALCULATOR MENU

Choosing one of these options will direct control to the proper section.

1.7.2.12.1 ENTER/EDIT TRAFFIC VARIATIONS

This option alows for entry and editing of the traffic variationsfile. This file contains an entry
line for each hour for hour one (1) through hour 24. Variationsfor ten groups can be entered.
You must enter datafor at least one group. If you do not have local data, Chapter 6 of NCHRP
187 "QUICK RESPONSE URBAN TRAVEL ESTIMATION TECHNIQUES AND
TRANSFERABLEPARAMETERS, USER'S GUIDE" has information that should be useful.
The values should be entered as percentages. When the variationsare applied they are applied
by group and class as established in Section 1.7.2.2.

In contrast to most other TMODEL system files, thisfile isaways saved in its entirety.
Therefore, for the Traffic VariationsFile, it does not matter from which entry location you
leave the editor. Upon leaving ENTER/EDIT by typing aslash (/), all values are retained in
memory for further use.
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1.7.2.12.2 LIST TRAFFIC VARIATIONS

This option Lists the Traffic Variations Files to the Screen, Printer, or a Dik File. Please see
the List section in the Appendix for more information.

1.7.2.12.3 LOAD TRAFFIC VARIATIONS FILE (.TCV)

This menu selection loads a previously saved Traffic Variationsfile into memory from the disk.
See the Appendix for a description of the file names and formats.

1.7.2.12.4 SAVE TRAFFIC VARIATIONS FILE (.TCV)

This section alows you to save an Traffic Variations file from memory to the disk.

1.7.2.12.19 SHELL TO DOS

This menu item temporarily returns control to DOS. The program and any data are retained in
memory. However, it is recommended that you save your files before going to DOS.

To return to the program from DOS, simply type EXIT from the DOS prompt. Y ou should
return to the TMODELZ2 directory (if you have changed sub-directories while in DOS) before
typing EXIT. Do not rerun TMODEL? after you have used this option.

1.7.2.1 2.20 RETURN TO EMISSIONS CALCULATOR MENU

Selecting this menu item returns control to the Emissions Calculator Menu. No data islost by
selecting this option.

1.7.2.13 COMPUTE AND PRINT EMISSIONS SUMMARIES

This section is the one that computes, summarizes and prints the emissions totals. The initial
setup issimilar to the other print sections. You may select to print to Screen, Printer, or Disk
File. If you select Screen, theinitia setup information will scroll up on the screen as the
summaries are printed.

You may limit the computationsfor a group of Link Classes. Overall summaries will be printed
and the summaries for the selected Link Classes will also be printed. Summary statistics for the
overall model include: Tota VehicleTrips, Total VMT, Total VHT, Total Average Travel
Distance, Total Average Travel Time, and Total Average Speed. Summary statisticsfor the
selected link Classes include Group VMT or VKT, VHT, Group Average Speed, and the total
emissions for each emission type in kilograms.
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You may save total emissions in an output link file at the conclusion of the computation
process. Emissions are computed in grams. You will be prompted to enter a factor for the
emission totals for the links. They will be reported in kilograms for each link if you enter this
factor as 1000. If you check your results and have any values reported as 32767, they have
exceeded the integer limit. You may wish to use a larger factor. The total emissions for the
summary sheet are kept as grams before being totalled. If you notice significant differences
between the link totals and the summary sheet totals, you may wish to use a smaller factor to
minimize the rounding differences.

Emissions will be saved in the SZ1 and the SZ2 link file fields. You will be prompted for the
name of the output link file.

Computations are made for each link for each hour. The peak hour model link volumes are
used to estimate the individual link volumesfor the other hours of the day using the traffic
count variation factors.

The average operating speeds are computed using the link and node delay coefficients files.
The delay coefficients describe the impact of the volume to capacity ratio on travel speed and
delay, resulting in an average operating speed for each directional link. The average operating
speed is used in a "look-up" procedure to determine the appropriate emission factor.

The length of the link and the traffic volumes on that link are used to compute vehicle miles of
travel (VMT) and vehicle hours of travel (VHT). If the average speed is below the specified
idle speed, the emission factor is multiplied by the VHT. If the average speed is above the
specified idle speed the emission factor is multiplied by the VMT.

The peak hour model volumes are directional. Because an A.M. peak hour would have
different directionality than a P.M. peak hour the emissions are added for the two directions of
the link to average the differences in directionality.

The emissions are computed in this manner for each specified hour. If multiple hours were
requested for computation, the emissions for each individual hour are totalled as they are
computed. All computations, however, are made on an hourly basis, using hourly forecast
volumes and accompanying average speeds.

1.7.2.19 SHELL TO DOS

This menu item temporarily returns control to DOS. The program and any data are retained in
memory. However, it is recommended that you save your files before going to DOS.

To return to the program from DOS, simply type EXIT from the DOS prompt. Y ou should
return to the TMODEL2 directory (if you have changed sub-dircctories while in DOS) before
typing EXIT. Do not rerun TMODEL?2 after YoU have used this option.
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1.7.2.20 RETURN TO NETWORK CHARACTERISTICS MENU

Selecting this menu item returns control to the Network Characteristics Menu. Bc certain to
save the files that you want to keep before selecting this option. You are asked if you have
saved the files you want to keep. If you answer Yes, control is returned to the Network
Characteristics Menu and the data in memory islost.




STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

P.O. Box 47600 ® Olympia, Washington 98504-7600
(360) 407-6000 ® TDD Only (Hearing Impaired) (360) 407-6006

September 28,2000

Barb McAllister, Director
Office of Air Quality

U.S EPA Region 10 QAQ-107
1200 6th Avenue

Sesttle, WA 98101

RE: 1999 VehicleMilesTraveled (VMT) Tracking Report

DearMsl\Mftefr:

The 1999 VMT tracking report for Spokane, Washington's serious carbon monoxide (CO)
nonattainment areaisenclosed. Thereport providesacomparison of the estimateof actual VMT
tothe forecast VMT for 1999, and arevisionto the 2000forecast. Thisinformationisbeing
incorporated into the serious CO attainment plan. Contingency measuresdo not need to be
implemented sinceforecast VMT ishigher than actud YMT and theincreasein the 2000 forecast
i s lessthan one percent.

If you have any questions pleasecall Doug Schneider a (360) 407-6874.

Sincerdy,

Ko e
Mary E ¢, Program Manager
Air Quality Program

MEB:nf
Enclosures

cc.  WayneElston, Environmental Protection Agency
Pam Tsuchida, Spokane Regional Trangportation Coundil
Eric Skelton, Spokane County Air Pollution Control Authority
Doug Schneider, Department of Ecology




1999 Vehicle Miles Traveled (VMT) Report
Summary

The VMT report provided by the Spokane Regional Transportation Council (SRTC) compares
estimatesof actual daily VMT to daily VMT forecasts. Thereport also revisestheinitia
forecast of VMT for the year 2000.

The Transportation Data Officeof the Washington State Department of Transportation
developed theestimate of actual VMT from Highway Performance M onitoring System (HPMYS)
data. SRTC developed theforecast VMT from TMODEL?2 transportationmodel. Minor land
use modificationsto the model network resulted in aless than one percent increaseto the VMT
forecastfor 2000. The VMT information summarized below will beincorporatedinto the
serious carbon monoxide attainment plan currently being prepared for review.

SPOKANE VMT SUMMARY
YEAR FORECAST REVISED ESTIMATEOF |  PERCENT
VMT FORECAST ACTUAL DIFFERENCE
VMT (HPMS) VMT
1998 6,603,756 6,520,000 ~54 %
1999 6,838,481 6,635,000 3.0 %
2000 6,867,839 6,918,031 0.7 %

- VMT contingency measuresdo not need to be implemented. Under the U.S. Environmental
Protection Agency's, Section187: Forecasting and Tracking Guidance (January 1992), VMT
contingency measures are to be implemented if actual VMT exceedsforecast VMT by morethan
threepercent or if the VMT forecast isincreased by morethan three percent. Asthe tableshows,
actua VMT islessthan forecast VMT. Theincreasein the VMT forecast for 2000is!ess than

one percent.




Spokane Regional Transportation Council
221 W. First Avenue, Suite 310 « Spokane, WA 99201-3613
5091343-6370 FAX: 5091343-6400

August 7,2000

Mr. Doug Schneider

Washington State Department of Ecology
Air Quality Program

P.O. Box 47600

Olympia, WA 98504-7600

RE: 1999VMT Reporting for Spokane Carbon Monoxide (CO) Nonattainment Area (revised)

Dear Mr. Schneider,

The following tables provide the updated 1999 VehideMiles Traveled (VMT) datafor the Spokane CO
nonattainment areaand thus fulfill theHPM S reporting requirements, Section 187 of the Clean Air Act.
Minor land use modificationsto the transportationmodd network resulted in a smal changein the 2000
forecast VMT from 6,867,839t0 6,918,031. The year 2000 forecast has been updated with this revised

figureto be consstent with the SIP currently being completed.

FORECAST VMT INFORMATION
for the Spokane CO nonattainment area

1990 . 5,712,886

1993] 6,982,200] 6,010,000 -13.9 6,283,980 -4.36
1994 7,089,700} 6,232,000 -12.1 6,380,730 -2.32
1995 7,232,300} 6,057,000 n/a 6,511,252} -6.95
1996 6,182,000 6,613,806 -6.50
1997} 6,365,000 6,727,365 -5.39
1998 6,520,000 6,603,756| -1.27
1999 ’ 6,635,000 - 6,838,481 -2.98
2000 : 6,918,031] = .

HPMS Datafor 1999
by functional class
miles DVMT (in 1,0009)

If you have any questionsor if | can be of further ass stance please contact me at (509)343-6370.

S ncerely,

G
Pam Tsuchida
Transportation Air Quality Planner

pmt/VMT1999



Spokane Regional Transportation Council
Memorandum of Under standing
with
Washington State Department of Ecology
L acey, Washington

Originaly Prepared Pursuant to:
Intermodal Surface Transportation Efficiency Act of 1991
Dated: June30, 1994
Approved: July 14, 1994
Signed: December 1994

Revised Pursuant to:
Transportation Equity Act for the 21% Century
Dated:

Signed:



MEMORANDUM OF UNDERSTANDING
betweenthe
Spokane Regional Transportation Council
and the
Washington State Department of Ecology

Implementing the
Transportation Equity Act for the 21" Century
TEA-21

ThisMEMORANDUM OF UNDERSTANDING, between the Spokane Regional
Transportation Council, hereinafter called the' SRTC", and the Washington State
Department of Ecology hereinafter called "' Ecology", is created pursuant to 23 CFR
450.310(c), and Title 23 U.S.C., subsection 134, which addressesresponsibilitiesfor
carrying out transportation planning within a Transportation Management Area

Witnesseth,

WHEREAS, the SRTC and Ecology are mutudly interested in the exchange of
information related to transportation planning, vehicle miles of travel, transportation
control measuresand the effectstransportation has on achieving and maintainingair
quality in the Spokane Metropolitan area; and

WHEREAS, the SRTC and Ecology are mutualy interested in assuring that
transportation plans, programs, and projectsthat are proposed in or that affect the
Spokane non-attainment area are in conformance with the State | mplementation Plan
(SIP) for both Particulate M atter and Carbon Monoxide; and

WHEREAS, the SRTC and Ecology have existing responsibilitiesfor complying
with federal and state regulationsrelated to transportationand air quality i1ssues;

NOW THEREFORE:
THE SRTC AGREESTO:

1. Maintain and update the land use based regiona transportation model for the
Spokane Metropolitan area, which providesexisting and forecasted travel demand.

2. Providetravel demand informationfor the regional transportation system that
includes data such as, but not limited to, vehicle milesof travel, operating speed, and
traffic volumesby link. .
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3. Providefor acoordinated and collaborative transportation planning processthat
includes public involvement, necessary to review and select transportation control
measuresfor incluson within the State ImplementationPlan for air quality.

4. Conduct air quality conformity determinationsfor transportation plans, programs,
and projectslocated on the regiond transportation system as defined by the
Metropolitan Planning Organization (MPO), consisterit with federal and state
regulations.

5. Preparetheannua VehicleMilesTraveled (VMT) tracking report required by the
Clean Air Act for the Spokane CO nonattainment area in consultation with the
Washington State Department of Transportationand Ecology.

ECOLOGY AGREESTOC:

1. Involvethe SRTC in developmentof the State |mplementation Plansfor PM-10
and CO, asthey relateto transportationrelated emissions sources.

2. Maintain and update the emissionsinventorieswith current data provided by
SRTC and using current releasesof EPA emissions models as necessary to comply
with state and federd transportationconformity regulations.

3. Consult with SRTC on proposed transportation related changesto the SIP as well
as Transportation Control Measuresthat may be considered for achievingthe
National Ambient Air Quality Standards(NAAQS) or contingency measuresin the
event either the standard is not achieved or the vehicle miles of travel forecastsare
exceeded.

4. Submit reportsand revised plansdemonstratingair quality attainment in the
Spokane areawhen required, in order to avoid Federal sanctionsfor non-compliance
with the Clean Air Act Amendments(CAAA) of 1990.

5. Submit the annud VMT tracking report, prepared by SRTC to fulfill requirements
of the Clean Air Act for a CO nonattainment area, to EPA by September 30 of each
year.

ITISMUTUALLY AGREED:

1. Both Ecology and SRTC support and promoteattainment and maintenanceof the
NAAQS in the Spokane Area. Further, both desireto fulfill the requirementsof the
Federal Clean Air Act and TEA-21. Thus, each agency understandsthat it isits
obligationto provide one another with accurate, timely informationon requirements
affecting both agencies.
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2. When action isrequired to meet requirementsof the Federal Clean Air Act and
TEA-21, SRTC and Ecology will develop and agreeto an understanding of what is
required and develop a processfor resolution.

3. ThisMemorandum of Understanding (MOU) will bereviewed periodically to
reflect changes in regulations, commitments, and responsibilities.

The undersigned agenciesin the State of Washington, in accordance with 23 CFR
450. 310 (c)and of Title 23 U.S.C., subsection 134, do hereby commit to cooperatein
the development and submission of data, analyses, reports, and documents necessary
to fulfill the obligationsset forth in CAAA of 1990, Clean Air Washington Act, and
TEA-21 asthey relateto regiona transportation planning, and the SIPfor mobile
source emissions, and air quality conformity determinations.

Glenn F. Miles, Transportation Manager ) Date
Spokane Regiona Transportation Council

M\%.MH&D—% -2 — 09
Mary Burg, Pro@ram Manager < Date
Air Quality Program
Washington State Department of Ecology
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Appendix E. Demonstration of Attainment

e SystemsApplicationslnternational, Inc., Regional Carbon Monoxide Dispersion Modeling
for the Spokane Serious Nonattainment Area Plan, Final Report, SYSAPP-99/22rl
(October 1999). Availablein repositories and upon request. For more information, please
contact Tami Dahlgren at (360) 407-6830.

o CH2MHill, " Analysisof Kaiser Mead Contributionto Ambient CO Concentrations,” (May 2,
2001)

e "Supplementary CO Emissions CalculationsUsing the SierraResearch Cold CO Modd,"
Washington State Department of Ecology

o "PerformanceEvaluation of the Modeling of Ambient CO Concentrationsin Spokane,”
Washington State Department of Ecology

o February 23,2000, request from Ecology to EPA for permission to use CAL3QHC in the
refined mode for analyzing CO at roadway intersectionsfor the Spokane serious CO
attainment and mai ntenance plans

e April 13,2000, responsefrom EPA to Ecology granting permission for the use of
CAL3QHC in therefined modefor analyzing CO at roadway intersectionsfor the Spokane
serious CO attainment and maintenance plans

e "Modeling Carbon Monoxidefrom Roadway Intersectionsin Spokane Using CAL3QHC,”
* Spokane Regiona Transportation Council (February 16,2000; modified: July 21,2000)

e WAC 173-422-0311, Vehicleemission inspection schedules; WAC 173-422-170,
Exemptions; Rule-making Order, CR-103 (10-30-00)

e Meeting Minutes, Thursday, February 10,2000, Spokane Regional Transportation Council.
Spokane WA

e Revisionto Washington SatesS. T. I. P., 1999 to 2001 (March 9,2000)

¢ "EmissonsBudget for On-Road Mobile Sources," Spokane Regional TransportationCouncil
(June 2000)

e Consultation on Spokane Carbon Monoxide Motor V ehicle EmissionsBudget, Minutes
(finalized November 9,2000)

Spokane Serious CO Attainment Plan Appendix E




TECHNICAL MEMORANDUM CH2RIHILL

Analyssof Kaiser Mead Contributionto
Ambient CO Concentrations

PREPAREDFOR: Clint Bowman/Department of Ecology
Mahbubul Islam/EPA Region X

PREPAREDBY: Mary Beth Yansura/CH2M HILL

COPIES: Bud Leber/Kaiser Aluminum & Chemical Corporation
Don Caniparoli/CH2M HILL

DATE: May 2,2001

Insupport of preparation of the State |mplementation Plan (SIP) for carbon monoxide(CO)
in the Spokane area, the Washington State Department of Ecology requested Kaiser perform
adispersion modelinganalysisd its GO emissions. Therequest wasbased on results
obtained by Ecology using the Urban Airshed Model (UAM), whichindicated that the model
was not ableto accurately characterize Kaisar's contribution to the airshed concentration
estimate. A modeling protocol describing the proposed methodol ogy for thisanaysiswas
submitted to the Department of Ecology in October, 2000. This memorandum summarizes
the methodology and resultsof modeling QO emissionsfrom Kaiser's Mead facility. The
analysisfocused on the 8-hour average GO concentrationsinceit isthe 8-hour GO NAAQS
which isdf primary concernin the SIP.

Methodology
Sour cel nformation

Thesourcesdof GO emissionsand the GO emissionrateareidentifiedin Table1. The
emissionlevd represents an aluminum productionrate of 703 tonsper day. This
correspondsto amaximum daily emissionrate df 300 pounds per ton of aluminum
producedto correspondto the short term standardsfor CO. Annual emissionand
production ratesarelower than this but the higher emissionrateswere usedfor this
modeling to demonstrate compliancewith the CO standards. Thisisdescribedindetail in
Appendix A to the modeling protocol. Notethat the Potroom vents were characterizedasone
areasourcewith a horizontal dimension equivalentto thelength of the potlines

Table1 - SourceChar acterizationand Emissions

Parameter Calciner Bake Scrubber Potroom

Furnace Stacks(8) (Area

Sour ce)

Height (m) 54.4 54.9 171 15.24
Diameter (m) 137 2.13 3.45 109.6*
Temperature (K) 77-4 352.6 352.4 7.1%%
Velocity (m/sec) 24.9 11.6 16.1 NA
QO Emissionrate (g/sec) 0.3 26.6 131.3 (each) 55.2
Daily GO Emissions(tons 0.03 2.5 100.0 (total) 5.3
per day)

"Horizontal dimension of areasource
"*Vertical dimension of areasource

CO MODEL RESULTSDC1.DOC 1




ANALYSIS OF KAISER MEAD CONTRIBUTION TO AMBIENT CO CONCENTRATIONS

M oddsSdaection

The ISC-PRUME (version g9o20) model wasrun to evaluateimpactsat receptorsat an
elevation of 594.7 metersor lessto more accurately characterizethe affectsof building
downwash on concentrationscal cul ated there. Thiselevation represents stack base elevation
plus 25%of the scrubber stack height, whichisthe primary sourced GO emissionsfrom the
facility. The AERMOD model (version 99351) wasrun at receptorsabove 607 meters. This
cutoff elevation wasbased on the stack height of the primary source of GO emissions, the
scrubber stacks. The BPIP program (and BPIP-PRIME) was run to calculatewind direction-
specificbuilding parametersto cal cul atethe affects of building downwash.

Based on model resultsand discussionwith Mr. Bowmean at the Department of Ecology,
ISCST3 wasaso run for theintermediate terrain receptors (elevation greater than 594.7
meters but lessthan 607 meters) sincecomments made at the 7th Conferenceon air Quality
Modelingindicatethe PRIME al gorithm producesunrealistically high concentrationswhen
nearby terrain rises up to approach stack top elevation.

Reoceptors

A nested receptor grid was used consisting of a10o meter-spaced grid, extending1ooo
metersfrom the Kaser site, within a500 meter-spacedgrid extendingso0o metersfromthe
siteboundary. Receptorswere a so placed at 25-meter intervalsaround the Kaiser property
line. To resolve maximum concentrations, a50-meter spaced grid was centered on the
receptor wherethe maximum concentration was cal cul ated by the model.

M eteor ology

The protocol for this analysisindicated that four years on on-sitemeteorol ogical data would
be processedfor usein the two sets of model runs. Thiswasto correspond with theyears
modeled by Ecology for the SIP analysis(1993-1996). However, problemswere encountered
with the 1996 data, because manual cloud cover observationswere discontinued during that
year, so only 1993-1995 datawere used for thisanalysis. Thesurfacedata was processed with
upper air datafrom Spokaneairport. AERMET, the meteorologica preprocessor for
AERMOD, requirestheuse df airport cloud cover. Concurrent datafrom the Spokaneairport
was used. Table 2 showsthe assumptions usedin setting up the AERMET inpuit files.

Modd Performance

Kaiser has collected ambient CO data at alocationto the Northeast of the plant for a number
o years. Thisdatawasexaminedto help evaluate model performance. Althoughthe
monitoring station was not located at the point of maximum impact, as currently modeled,
comparison of maximum model ed concentrationsto monitored concentrationsat the
monitoring station is useful in evaluating model performance.

Thiscomparison showsthe modelsto over predict significantly at the monitoringstation.
Duringthe December 1995 high concentration period which was evaluated in the Spokane
SIP, the highest 1-hour concentration measured at the Kaiser monitor sitewas 2 ppm. This
correspondsto the highest 1-hour modeled concentration during the sametime period of 5.6
ppm. Consequently,the modelswere believed to over predict GO concentrationsfromthis
source.

CO MODEL RESULTSDC1.DOC 2



ANALYSIS OF KAISER MEAD CONTRIBUTION TO AMBIENT CO CONCENTRATIONS

Table2 - AERMET I nput Assumptions

Parameter Value Chosen
Albedo Winter - 0.35, Spring - 0.14, Summer - 0.16, Autumn — 0.18
Bowen Ratio Assumeaverage, Urban moisture conditions:

Winter - 1.5, Spring - 1.0, Summer - 2.0, Autumn - 2.0

Surface Roughness Winter - 0.6, Spring - 1.00, Summer - 1.00, Autumn - 1.00

(Reviewed snow cover data at SPK airport to determine
winter surfaceroughness~39% snowcover for winter months
o Dec, Jan, Feb. Thereforeassume -40 percent snow cover
and adjusted winter surface roughnessto reflect this)

Wind Direction Sector(s) Assumed one sector differentiation. Thesector selectediso
1o 360.
Mixing height SpokaneAirport

Asmentionedearlier, questions have been rai sed regarding the use of ISCST3 and ISC-
PRIME. Becaused thestrong tendency of the modelsto over predict, it isbelieved that ISC-
PRIME ismost accuratefor theflat terrain receptorsand ISCST3 ismost accuratefor
intermediateterrain receptors.

Background Concentr ations

Evaluationdf concurrent monitoring datafrom downtown Spokaneand the Kaiser Mead
monitoringstation during December 1995 showsthe high concentrationsat the downtown
locationare not reflected in concentrations measured near the plant. Thisisbelievedtobe
becauseconcentrationsin the Spokanecentral city area are not transported to the Kaiser
site. Therefore, todeterminethetotal concentration during periodswhen the QO impacts
from Kaiser areat a peak, datafrom the Kaser monitoringstation werefurther evaluated to
obtain arepresentative" background concentration.

Datafrom the period-January 1, 2000 to November 30,2000 were examined and periods
when windswerefrom the Northwest wereidentified. Thissector was chosen to capture
periodsboth when the monitor would not likely beimpacted by Kaiser emissionsand when
maximum model edimpacts occur to the southeast of thefacility. Northwest windswere
defined aswind directionsfrom 300 to 350 degrees. Thehighest monitored 1-hour GO
concentrationin the data set during these wind conditionswas determined to be 1.6 ppm
and occurredon February19,2000. Thisvaluewasused asabackground concentrationto
be added to the modeling results.

Reaults

Preliminary resultsindicated that maximum 8-hour GO concentrationswere predicted using
the 1995 meteorological data. The maximum concentrations cal culated using the two models
areshowninTable3.

Thehighest 8-hour concentrations, including the maximum monitored 1-hour concentration
used as background, are below the 8-hour GO standard of 9 ppm. The modeled

CO MODEL RESULTSDC1.DOC 3




ANALYSISOF KAISER MEAD CONTRIBUTION TO AMBIENT CO CONCENTRATIONS

concentrations are still believed to be quite conservativesince monitoring conducted at the
Mead site has never shown concentrations approachingthe modeling results. Thisanalysis
isbelievedto conservatively represent air concentrationsin thevicinity of the Kaiser Mead

plant.

Table3 - Maximum M odded Concentr ations

Modd Maximum 8-Hour Background Total
AverageM odd Concentratio (ppmv)
Concentration n (ppmv)
(ng/m3) (ppmv)
AERMOD 8,191 7.0 16 8.6
ISCST3 7,225 6.2 1.6 7.8
(~100m from

property line)

Two plotsare attached to this memorandum, thefirst showing the Kaiser facility and model
receptors, and the second showing the samefor only the southeast quadrant of thegrid,
wherethe maximum concentration was predi cted by AERMOD. Also attached isatable of
the 50 high concentrationsat the maximumAERMOD receptor, and a chart showingthe
distribution of these 50 concentrationsby date. With the exception of one 8-hour period, al
occurred withinthe month of December, 1995.

CO MODEL RESULTSDC1.60C 4
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Supplementary CO Emissions Calculations
Using the Sierra Research Cold CO Modd

Mass CO emissions were computed as the product of emissionsrates (grams/mile) from
the MOBILE and SierraCO models times the average daily (Tuesday — Thursday)
vehiclemilestraveled (VMT). Emissionsfor al model runs are cal cul ated based upon an
average speed of 24 miles per hour, and minimum and maximum temperaturesof 24° F
and 38° F, respectively. The Spokane Clean Air Pollution Control Authority (SCAPCA)
provided VMT data

Emission comparisons between the two models include:
1) Daily emissionsin pounds per day for an average winter day for the calendar years
1996, 2000, 2005, and 2012.

2) Emissionsfor the 1996 base year are set to one and emissionsfor subsequent calendar
years are defined as afraction of the base year.

SerraCold CO Modd Summary

The SierraMOBILE model developed for Alaska, although not identical to MOBILES, is
somewhat MOBILE6-like. Although the most recent EPA Tier 2 motor vehicle emission
regul ationsare not included in the model, National Low Emission Vehicle(NLEV)
standardsand fuel sulfur content adjustmentsfor Alaskaarein the model. The Sierra
model should more redlistically evaluate MOBILE emissionsthan the MOBILESb

model, especially in projecting future emissions.

Federal RegulationsAffecting CO Emissions

Tier 1 Exhaust Standards (1994-1996).

Phase 1 Cold CO standards (1994-1996).

On-Board Diagnostics.

Supplemental Federal Test Procedure (FTP - 200012001).
National Low Emission Vehicle Program (NLEV - 2001).
Tier 2 Standards/Low Sulfur Gasoline Program (2004-2009).

SouhkhwbdNpE

Revisonsincludedin SerraCold CO Modd

Basic Emission Rates (BER) — Lower deterioration ratesfor Tier 1 and LEV.
Revised cold temperature algorithm

Off-cycleeffects— Does not include air conditioning analysis.

Revised oxygenated fuel effects— Reduced benefits.

Fuel Sulfur Effectson LEV-category vehicles— The Sierramodel does not alow
inputsfor variationsin fuel sulfur content. Small refineriesin the Rocky Mountain
States (WY, MT, CO, UT) supply most of the gasolinefor the Spokane area.

arwNPE




Averagefuel-sulfur content from these refineriesis approximately 450-500ppm as
compared to an Alaskan averageof 350-400ppm. Sulfur interfereswith the
performance of the catalytic converter. CO emissionsin Spokanefor calendar years
1996,2000, and 2005 might be expected to exceed the modeled emissions produced
by the Sierra model. The EPA Tier 2 regulationsand national low-sulfur gasoline
program that phasein 2004-2007 should significantly reduce CO emissions.

MOBILEG would then project CO emissionslower than the Sierra model for the 2012
calendar year.



Comparision of MOBILE5b and Sierra Cold CO Model*
CO Mass Emissions for Average Winter Day
Spokane (1996 - 2012)
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Comparision of MOBILESb and Sierra Cold CO Model*
Relative Mass CO Emissions for Average Winter Day
Spokane (1996 - 2012)
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Performance Evaluation of the Modeling of
Ambient Carbon Monoxide (CO) Concentrations
In Spokane

Washington State Department of Ecology

There are three phases to the model performance evaluation: 1) Evaluation of the regional
modelingwhich used Urban Airshed Model V (UAM-V, 2) Evaluation of the combined UAM-V
and CAL3QHC screening mode calculation, and 3) Evaluation of the combined UAM-V and
CAL3QHC in therefined mode.

1.0 Evaluation of the Regional Modeling

The evaluation of theregional modeling does not have the desired level of confidence, asthere
aredatafor only asinglewinter for which there were no high CO concentrations. Therewas but
asinglesite, GonzagaUniversity, which qualifiesasaregional or background site for the
intersectionsin Spokane. Although Systems Application International’s (SAl) analysisshows a
dight tendency towards under-predictionit isinstructive to explorethe model performancein
other waysto better understand the model behavior.

Thefour figures (EE-1a-d) show the performance of UAM-V in modeling the one-hour
concentrations of CO at the Gonzagamonitoringsite. In al figuresthe ordinateis model
performance as computed by dividing the predicted concentration by the observed concentration
and then plotted on alogarithmic scale. In thisway, model over-predictionand under-prediction
of agiven amount, say afactor of two, will lie the same distance from the 1.0 line, which
indicatesperfect model performance. In the analysisof the figuresthe termsover- and
under-predictionrefer to model performance outside the factor of two that has been customarily
used for bounding acceptable model performance.

In thefirst figure(EE-14) note that the periodsof under-predictionnearly all occur between 1000
and 1600 and thelarger over-prediction primarily occur between 0600 and 1100. Such behavior
seemsto indicatethat thereisaproblemin the way the turbulence parameterizationscheme
adjuststo the effects of solar heating. Model prediction during the hours of darknessseemsto be
unbiased.

In the second figure (EE1b) the model performance extends from grossover-predictionat the
lowest observed concentrations (ausual result of dispersion models athough the factor of fiveis
abit extreme) to adecided tendency to under-predict at the higher concentrationswhichisaso
characteristic of most dispersionmodels. Significant under-prediction begins at observed
concentrationsaslow as 1 parts per million (ppm). It isabit disconcerting that the degree of
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over-prediction at the lowest observed concentrations (—0.5 ppm) is matched by an equal amount
of under-prediction at the highest observed concentrations (-5.5 ppm).

Thethird figure (EE-Ic) showsthat thereis no significant change of model performancewith
temperature (although therange, from 271 K to 279K, is very small) which impliesthat the
temperature dependent emission factors do not have a significant bias.

Inthefina figure (EE-1d) note that none of the model over-prediction occurred at wind speeds
less than about one mile per how and nearly al of the under-predictionwas confined to wind
speedslessthan 1.5 miles per hour. | find it abit disconcerting that model performanceat wind
Speeds greater than three miles per hour was unacceptable.

In spite of the foregoing analysisof the one-hour performance, the SAI analysis showed that
overall model performancefor the high eight-hour average CO concentration periodswas
acceptable.

2.0 Evaluation of the Combined UAM-V and CAL3QHC
Models

Once the regional modeling was accepted, attention turned to assessing the performance of the
combined regional and hot spot modeling to predict the CO concentrations observed at threesites
in Spokane. The goal of the performance eval uation was to determine whether the modeling met
the goals stated in the modeling protocol and whether any significant effects exist that could be
traced to important atmospheric parameters such as temperature, wind speed, or observed
concentration. The evaluation also checked for trends related to the contribution of each of the
two models.

The performancemetric for each intersectionand date was computed by adding the highest
model ed concentration from the hotspot modeling from CAL3QHC to amatrix of ninevalues
from theregiona scale modeling fi-om UAM-V. Theninevauesarethe valuesfroma3x 3 sub-
grid of cellscentered on the location of theintersection. The use of adjacent cellsin agrid model
Is an attempt to quantify the uncertainty produced by the underlying resolution of the wind field
which can fully resolve only featureswhich havea characteristic size of about five timesthegrid
spacing. Theeffect of thislack of resolution by the meteorological model istempered somewhat
by the different characteristics of the dispersionmodel which does resolvefeatures down to the
grid size. Each set of nine values was used to construct aboxplot showing the median, thelimits
of the upper and lower quartiles and the 95™ and 5™ percentiles.

3.0 Comparison of Various Modes of CAL3QHC

For the use of CAL3QHC in therefined modeto be acceptablethe proponent must show that the
model performanceis superior toits usein the screeningmode. In the followinganaysisthe use
of CAL3QHC isevauated for the screening mode against its usein the refined mode at two
different receptor locations, the actual location of themonitor and at the modeled maximum.
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Data setsfor two intersections(Third & Washington and Hamilton & Sharp) for each of thetwo
days (November 10,1993 and November 11, 1993) were developed to addressthe two
CAL3QHC modes. CAL3QHC in the screeningmode (designated by "'s"), CAL3QHC in the
refined mode at the maximum receptor (designated by "x"), and CAL3QHC in the refined mode
a the monitor location receptor (designated by "m").

For each data set there are nineratios of the predicted concentration (UAM ninecellsplusthe
appropriate CAL3QHC receptor) to the observed concentration. Theratios, which range from

0.43t01.35, areshownin Table 3-1 below.

Table 3-1. Ratiosof Predicted-to-Observed Concentrations

3rd & WASHINGTON HAMILTON & SHARP
DATE
" "x" "m" "g" "x" "m"
10-Nov-93 | 1.00 0.67 0.43 099 | 0.96 0.96
1.17 0.83 0.51 1.05 1.02 1.02
1.09 0.75 0.45 0.94 0.93 0.93
1.18 0.89 0.65 1.08 1.05 1.05
1.28 0.95 0.68 1.14 1.12 1.12
1.24 0.90 0.59 1.02 1.01 1.01
1.01 0.72 0.47 1.08 1.03 1.03
1.09 | 079 | 0.3 1.03 | 099 | 099
1.08 0.77 0.49 1.03 0.99 0.99
11-Nov-93 | 1.08 0.83 080 | 1.17 1.10 0.79
1.23 1.02 0.82 121 1.14 0.84
1.15 0.96 066 | 1.07 1.00 0.69
135 | 1.04 1.03 1.27 1.20 0.90
1.33 1.07 0.96. | 1.25 1.18 0.88
1.18 0.98 0.81 1.06 0.99 | 0.69
1.19 0.87 0.87 1.27 1.20 0.90
1.14 0.85 0.82 1.15 1.08 | -0.77
1.03 0.79 0.72 1.06 | -1.00 0.69
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For theanalysis, all the"s" ratioswere lumped into one dataset, al the"x" into a second, and all
the"m" into athird. Then 1.0 was subtracted from every value. Thusthedataconsist of the
residual sshowing the amount that each ratio deviated from perfect performance (whichwill be
shown by zeroin the figures).

Further analysis dependson each data set being nearly normal and having no outliers. The
histograms, boxplots, density plots, and normal ggplotsin Figures EE 2-4 alow visual
assessment of the datasets.  Both the screening set and the monitor location set seem to look a
bit non-normal and one should be careful with interpretations. The maximum receptor dataare
closer to being normal. Theboxplot also providesavisua assessment of the biasin the median
and whether the perfect prediction lieswithin theinter-quartilerange. The perfect prediction lies
outsidetheinter-quartilerange for both the screening mode and the monitor location data.

Figure EE-5 shows the cumulative distribution of each data set as compared against one of the
other datasets. Theright-most line (solid) showsthe cumulativedistributionof the screening
("s") data. Theleft-most line (dotted) shows the cumulativedistribution of the monitor location
(“m”) data. The middle line (dashed) showsthe cumulativedistributionof the maximum ("x")
data. Thisfigure showsthat the concentrations computed using the screening mode are clearly
higher than the observations, the concentrations at the monitor location using the refined mode
are below those observed, and the highest cal culated concentration using the refined modeis the
best estimate of the observations.

4.0 Evaluation of the Combined UAM-V and CAL3QHC
Refined Mode

Thefina evaluation that must be doneis the model performanceevaluation using the refined
mode with maximum cal cul ated concentrations from CAL3QHC. Although the overall model
performance has been deemed acceptable under the terms set forth in the modeling protocal,
thereare additional analysesneeded to rule out undesirablemodel behavior such as trendsthat
depend on temperatureor wind speed. Accordingly, model performanceis plotted as a function
of date, temperature, wind speed, observed concentration, the UAM-V contribution, and the
CAL3QHC contribution. Figures EE-6 through EE-8 show theseplotsfor the threeintersections:
Third and Washington, Hamilton & Sharp, and Main & Monroe. The six dependent variables:
date, temperature, wind speed, observed concentration, and individual model contributionsused
in the eval uation were chosen for thefollowingreasons.

Date - to confirm that thereis no trend with date, which might be caused by afailureto
estimate emissions accurately for thefour years.

Temperature- to confirm that thereis no failure of the emissions estimation techniquesin
accounting for the effectsof temperature on emission rates.

Wind Speed - to confirm that the meteorological and dispersionmodels do not have a
significant biasin performancethat i s related to wind speed.
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Observed Concentration - the observed concentrationis afunction of the actual emissions
and meteorological conditionsthat are only approximatedin the emissions,
meteorological, and dispersion models. A significant trend with respect to the observed
concentration would indicatethat one or more of the modelsmight not be accounting for
an important effect.

Model Contribution - atrend that shows up as afunction of model contributionto the
total predicted concentration may be indicative of theimportance that model playsin
overall performance.

4.1 Third and Washington

Figure EE-6 shows plots of model performance as functions of the six parameters discussed
above. Except for model performanceas afunction of CAL3QHC contribution thereis sufficient
scatter in the datato rule out any trends. The model performance definitely trends from dlight
under-predictionat small CAL3QHC contributionsto over-prediction at the largest CAL3QHC
contributions.

4.2 Hamilton and Sharp

The evaluation of model performancefor the Hamilton and Sharp intersectionis not quite so
clear cut. Apparent trends with respect to date, temperature, and wind speedsaswell asthe
already noted changein performancewith respect to CAL3QHC contributionare seen. Sincethe
same two dates (930401 and 940302) are contributing to all of the apparent trendsand only trend
seen at Third and Washingtonwasin the CAL3QHC contribution, it seemslikely that
CAL3QHC behavioris causing the trends seen in the date, temperature, and wind speed figures.

4.3 Monroe Street

Model performance at Monroe Street varied from awful to marginally acceptable with all
performancein the over-prediction category. Sincethe observed concentrationsat Monroe Street
wereall lessthan 7 ppm (Monroe street wasincluded solely on the basis of its concurrent data
with the other sites), the poor performance, which does seem to trend towards acceptability & the
higher concentrations, may be dismissed as unimportant.

4.4 Summary

Based on the analysesdescribed in this appendix, it was decided to go forward with control
strategy eval uation using the sum of the UAM-V and the CAL3QHC modelswherethe
CAL3QHC model wasr un in the refined mode and used the highest model ed receptor.
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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

P.O. Box 47600 ¢ Olympia, Washington 98504-7600
(360) 407-6000 ® TDD Only (Hearing Impaired) (360) 407-6006

February 23,2000

Ms. ChristineLee

U.S. Environmental Protection Agency
Washington Operations Office

P.O. Box 47600

Olympia, Washington 98504-7600

"B N
Dear Ms—¥etT

On behalf of the three agencies cooperating on the devel opment of the serious carbon monoxide
(CO) attainment plan and maintenanceplan for Spokane, | request that we be granted permission
to use CAL3QHC in therefined mode for analyzing CO impactsat roadway intersections. The
three agencies are Spokane County Air Pollution Control Authority, Spokane Regional
Transportation Council, and Washington State Department of Ecology. Our request i s supported
by the enclosed analysis and consistent with section 6.2.2 of 40 CFR Part 51 Appendix W, which
providesthat «“... arefined approach may be considered on a case-by-casebasis.” Staff from the
three agenciesand EPA reviewed the analysisduring a January 24,2000, conferencecall
regarding SIP development,

Should you have any questions about the enclosed analysis or our request, pleasefeel free to
contact Clint Bowman at (360) 407-6815 or me at (360) 407-6874.

Thank you for your consideration and assistance.
Sincerely,

7817/ Abniin
DouglasL. Schneider

Senior SIP Planner

DLSccp
Enclosure

ccC. Roger Dovel, Ecology
Eric Skelton, SCAPCA
Glenn Miles, SRTC



Analysis of Alternatives for Intersection Modeling of Carbon Monoxide
in Spokane

Washington State Department o fEcology

January 2000

THEDATASETS

The Spokane Regional Transportation Council in cooperation with the Spokane County Air Pollution
Control Authority developed three distinct data sets for each of two monitored intersections (Third &
Washington and Hamilton) for each of the two days (10 November 1993 and 11 November 1993). All
three data sets provide predicted maximum 8-hour carbon monoxide (CO) concentrations for a 3 x 3 grid
centered on the intersection of interest. The data sets differ on how the predicted 8-hour concentration
was determined. The three data sets are the following:

e CAL3QHC in the screening mode (designated by "s"). The maximum 8-hour CO concentration
represents a worst case scenario. The concentrationis the sum of the maximum 8-hour
background CO concentrationand the maximum 8-hour local traffic contribution. The maximum
background concentration is the highest daily 8-hour running average concentrationfor each grid
as determined by Urban Airshed Model -V (UAM-V). The local traffic contributionwas
determined by CAL3QHC modeling of the peak hour CO concentrationin the screening mode and
converting the hourly into an 8-hour CO concentrationby multiplyingthe peak hour concentration
by the persistence factor of 0.7. This persistencefactor has been confirmed by an analysis of
Spokane CO monitoring data. The CAL3QHC concentrationis based on the maximum receptor.

e CAL3QHC in the refined mode at the maximum receptor (designatedby "x"). The maximum 8-
hour concentrationis calculated from the running average of the hourly CAL3QHC concentration
and corresponding hourly UAM-V concentration. The hourly CAL3QHC concentrationis based on
running the model in its refined mode —that is, with defined meteorological inputs. The
meteorologicalinputs come from UAM-V modeling. The CAL3QHC concentrationis based on the
maximum receptor.

e CAL3QHC in the refined mode at the monitor location receptor (designated by “m”). This data set
is developed from the same procedures as data set x except that the CAL3QHC receptor is
located at the monitor.

THE ANALYSIS

The Washington State Department of Ecology performed an analysis of the data sets. First, the
monitored maximum 8-hour concentrations at both intersections for both days was used to calculate the
ratio of predicted to the observed concentrationfor each of the nine grid squares for all three data sets.
The results, which range from 0.43 to 1.35, are presented below.




RATIO OF PREDICTED TO OBSERVED 8-HOUR CO CONCENTRATIONS
'DATE Third &Washington | Hamilton

s x ' m s X m
10 November 1993 100 0.67 043 0.99 0.96 0.96"
117 . 083 0.51 1.05 1.02 1.02

1.09 075 . . 0.45 0.94 0.93 0.93

"1.18 0.89 0.65 1.08 1.05 1.05

128 | 095 0.68 1.14 - 112 142

1.24 0.90 0.59 102 1.01 1.01

1.01 0.72 0.47 1.08 1.03 1.03

1.09 0.79 0.53 1.03 0.99 0.99

1.08 0.77 0.49 1.03 0.99 0.99

11 November 1993 1.08 0.83 0.80 1.17 1.10 0.79
1.23 1.02 0.82 1.21 1.14 0.84

1.15 0.96 0.66 1.07 100 0.69

1.35 1.04 1.03 1.27 1.20 0.90

1.33 1.07 0.96 125 118 0.88

118 0.98 0.81 1.06 099 0.69

1.19 0.87. 0.87 1.27 1.20 0.0

114 0.85 0.82 1.15 1.08 0.77

1.03 o9 | o2 106 1.00 069

For this analysis, all ratios were converted into residuals that show the amount that each ratio deviated
from perfect performance. The residuals were calculated by subtracting 1.0 from each value. The
resulting residuals form three derivative data sets: “total.s” contains all the "'s" residuals; “total.x”, all the
"X" residuals; and “total.m”, all the "m" residuals.

All three derived data sets were evaluated to determine whether parametric statistical analysis may be
used (see Figures 1, 2, and 3). For parametric statistical analysis to be valid, data must follow a "normal**
distribution. Both the data set for screening mode residuals and the set for refined mode residuals at the
monitor location seem to look a bit non-normal. Care should be taken with interpretations. The set for
refined mode residuals at the maximum receptor is much closer to being normally distributed.

Next, the cumulative distributionfrequencies of the residuals sets were plotted two sets at a time for
purposes of comparison (see Figure 4). The cumulative distribution of the screening mode residuals
(total.s) is definitely biased towards over-prediction— the line starts at about the perfect prediction (0.0)
and extends to almost 0.4. -On the other hand, the cumulative distributionfrequency of the refined mode
residuals at the maximum receptor (total.m) seems to be nearly centered about 0.0 and has a symmetrical
distribution of about # 02. The cumulative distributionfrequency of the refined mode residuals at the
monitoring location is skewed towards under-prediction.

CONCLUSION

Based on this analysis, the best estimate of observed maximum 8-hour CO concentrationsis found
running CAL3QHC in the refined mode and using the maximum receptor.

Enclosure, p. 2
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S UNITEDSTATESENVIRONMENTALPROTECTIONAGENCY

> : REGION10

; vy & 1200 Sixth Avenue

% N Sesttle WA 98101
"‘74( pnnﬁd(\ i 3 2000
Reply To

AmOf OAQ-107

DouglasL. Schneider

Washington Department of Ecology
Air Quality Program

P.O. Box 47600

Olympia, Washington 98504-7600

Sub: Approval for the Use CAL3QHC Refined Model in the Spokane Serious CO SIP Analysis

Dear Mr. Schneider:

After completingareview of thedatafor statistical performancemeasurement, EPA
allowstheuse of CAL3QHC model in the refined mode for analyzing CO impactsat road way
intersectionsin the development of Spokane serious CO attainment and maintenanceplans. This
approval islimited to the application of Spokane serious CO S| P devel opment, because the
Guiddlineaof Air Quality Models (40CFR51, Appendix W, Section 6.2.2) authorizes the use of
refined model on a case-by-casebasisonly. Should another application require the use of the
refined model, asimilar statistical performance measurement must be devel oped and approved
by EPA prior to its regulatory application.

The basis for accepting a proposed model for a specific application, involvesa
comparison of performance between the proposed model and an applicable reference model. The
proposed model will normally be approved for useif it meetsany of thefollowingthreecriteria:

. If ademonstration can be made that the model produces concentrationestimates
equivalent to the estimates obtained using a preferred model;
If astatistical performanceevaiuation has been conducted using measured air quality data
and the results of that evaluationindicatethe alternativemodel performsbetter for the
application than a preferred model; or

. If thereis no preferred model for the specific application but arefined model is needed to
satisfy regulatory requirements.

The Washington Department of Ecology considered a parametricstatistical analysisto
compare performanceof the proposed CAL3QHC refined mode with the preferred screening
mode. Theanaysis met the above approval criteriaand it showed that theleast predicted bias
occurswhen refined mode of the model is used.

ﬁ Printed on Recycled Paper



Should you have any questions about the approval of the CAL3QHC refined model in the
Spokane serious SIP, pleasefed free to contact, Mahbubul Islam at (206)-553-6985.

)
I//
. ' ) - )\\k

Bonnie Thie, Manager
State and Tribal ProgramsUnit

Sincerely,

cc: ChristineLee, EPA



Modeling Carbon Monoxide from Roadway
Intersections in Spokane Using CAL3QHC

Prepared By

SpokaneRegiona TransportationCouncil
221 W. First Avenue, Suite 310

Spokane, WA 99201-3613
5091343-6370 Fax: 5091343-6400

February 16,2000
Modified: July 21,2000



1. Introduction

Asthe Metropolitan Transportation Planning Organization, the Spokane Regional Transportation
Council (SRTC) has completed theintersection modeling for the Spokane carbon monoxide
(CO) non-attainment area. The year 2000 attainment demonstration for the Spokanenon-
attainment areaincludes regional dispersion smulations using Urban Airshed Model (UAM) in
coordination with micro-scaleintersection modeling using CAL3QHC (Version 2.0) for overall
urban areaanaysis.

In order to select intersectionsfor analysis, intersections throughout the nonattainment areawere
ranked by traffic volume and severity of level-of-service(LOS). Two CO monitoring siteswere
selected for model validation and five other intersections were sel ected based on the severity of
LOS and highest traffic volumes.

The seven intersectionsincluded in the microscal e hot-spot analysisare:

3rd Avenue & Washington Street (monitoring site)
Hamilton Street & Sharp Avenue(monitoring site)

2nd Avenue & Browne Street

3rd Avenue & Browne Street

2nd Avenue & Division Street

3rd Avenue & Division Street

Northwest Boulevard, IndianaAvenue & Monroe Street

An additional CO monitor islocated a theintersection of Main Avenue & Monroe Street. While
thisintersectionwas selected for the attainment demonstration in the modeling protocol, EPA
agreed to excludethisintersection from the S|P attainment hot-spot analysisdue its poor model
validation performance.! The poor model performance of this monitored intersectionis
attributed to its complex topographic features (i.e., proximity to the SpokaneRiver canyon),
location on the western fringe of the UAM one-kilometer grid cell, and the complexity of the
intersection's current configuration.

Also, two other intersections (Sprague Avenue at Park and Fancher Roads) selectedin the
modeling protocol were al so excluded as the construction of the South Valley Arterial Coupletis
projected to reduce CO levelsat these locationssignificantly.

CO hot spot analysisfor the seven intersections has been completed for the worst-case episode of
November 11, 1993 foll owingthe modeling protocol and EPA modeling guidelines(EPA, 1992).
For the same sevenintersections, the year 2000 attainment demonstrationwas completed for the
same day of the week and week of the month for the forecast year 2000. For November 11,
1993, theforecast day in the year 2000 was November 9.

' Conference call between EPA Region 10 (w/ Mahbubul Idam), SRTC, SCAPCA and Ecology;
Wednesday, December 29,1999.
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2. CAL3QHC Methodology
2.1 Approval of the Refined Mode

EPA recommendsanalyzing CO impactsat roadway intersectionsusing CAL3QHC (Version
2.0) with model proceduresincluded in EPA’s " Guideinefor Modeling Carbon Monoxide from
Roadway Intersections” (EPA, 1992).

For SIP analysis, the same EPA guidancerecommendsthat CAL3QHC intersection modeling
datainclude the hourly meteorological conditionsused by the UAM for temperature, wind speed,
and wind direction. The hourly UAM concentration of the grid square overlayingthe
intersection is added to the corresponding CAL3QHC concentration for the intersection. The
maximum 8-hour concentrationis then calculated fiom arunning 8-hour average using the
highest 1-hour receptor location within an 8-hour time period. Accordingto EPA regulations,
EPA may consider this refined model approach on a case-by-casebasis (40 CFR Part 51, 1996).

Model validation by the Department of Ecology found that the refined mode using the maximum
receptor at themonitor sites of 3rd & Washington and Hamilton & Sharp for the episode days of
November 10, 1993 and November 11, 1993 provided the best estimation of the observed CO
concentration. EPA Region 10 approved the use of CAL3QHC in therefined modein an

April 13,2000, |etter to Ecology.

2.2 CAL3QHC Input Parameters for Refined Mode

The CAL3QHC model wasrun a the seven intersections using the UAM hourly temperature,
wind direction, and wind speed fiom the grid square overlaying the intersectionfor each hour of
the episodeday. EPA (1995) guidancefor CAL3QHC suggeststhat a minimum wind speed of
1.0 meter/second (m/s) be used, as CAL3QHC has not been validated for wind speeds below 1.0
m/s. Therefore, when the UAM wind speed was below, then 1 m/s wasused in thisdatafield.
CAL3QHC model inputsaso included hourly forecasted traffic counts, emission factors, and
signal cycletimes.

Theforecasted traffic volumeswere model ed using the SRTC Travel Demand Model (TModel2)
and with directiona modifications based on the most recent field countsavailable. Hourly traffic
distribution for CAL3QHC inputswere cal culated using traffic count variation percentages
formulated by the National CooperativeHighway Research Program (NCHRP) for urban areas
of populationsranging fiom 100,000 to 250,000.

November 10™ and 11" of 1993 have been designated as the episode days for demonstrating
attainment. The reason they were chosen was due to the occurrence of exceedanceson two
consecutive days and the meteorol ogical parametersin the rangetypical for Spokane CO
exceedances.

Hourly idle and running vehicleemission factors were calculated using MOBILE5b by Ecology
with the model inputsidentical to the UAM modeling. The emission factors consider the
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registration distribution by age, thedefault VMT mix, the inspection and maintenance program,
operating mode (i.e., average cold start information), temperature, variation due to the day of the
week, and the wintertime oxygenatedfuel programin Spokane County.

2.3 Forecast Conditions

Table 2-1 presentstheinitial resultsof the refined mode attainment demonstration. CAL3QHC
hourly resultswere added to the UAM hourly concentrationsfrom the grid square wherethe
intersectionislocated. The combined 1-hour results from CAL3QHC and UAM werethen
averaged over 8-hour segmentsto determine the maximum 8-hour concentration. Attachment A
presents the hourly concentrations from both model s and the combined running 8-hour average
for al seven intersections.

Table 2-1. Initial Resultsfor the Demonstration of Attainment on 11/09/00

nTERSECTION n. | cangmota g
3rd Avenue & Washington St 15,11 9.38
Hamilton St. & Sharp Ave 17,13 8.71
2nd Avenue & Browne St. 16,11 8.08
3rd Avenue & Browne St. 16,11 8.68
2nd Avenue & Division St 16,11 8.59
3rd Avenue & Division St. 16,11 7.59
‘Northwest Blvd & IndianaSt. 15,14 8.76

The refined mode methodol ogy resulted in only one intersection—3rd Avenue & Washington
Street —failing to demonstrate attainment of the 8-hour CO NAAQS of 9 ppm. Asa
consequence, SRTC coordinated with local jurisdictionson the development of a Transportation
Control Measure (TCM) and recommended operational modificationsthat would provide
sufficient mobile source emission reductionsto demonstrate attainment of the CO NAAQS at
thefailing intersection.

3. Transportation Control Measures and Operational
Modifications

In December 1999, the SRTC Citizen's Advisory Committee on Transportation(CACT) and a

subcommitteeof the SRTC Transportation Technical Advisory Committee(TTC) developed a

list of twenty-six (26) possibleTCMs. All twenty-six (26) alternativeswere analyzed and
screened based on their potential to reduce vehicletraffic on the affected corridors, reduce
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regiona emissions and prevent the creation of new CO hot spots. The subcommitteeforwarded
four transportation control strategiesfor consideration by the SRTC Board.

At its February 2000 meeting, the SRTC Board approved proposingthe construction of an
on-ramp from Division Street to eastbound I nterstate1-90 asanew TCM. Of the TCMs
considered, the new on-ramp providesthe greatest air quality benefit by reducing circuitous
travel pathsin and around the Division Street, Browne Street, and Washington Street, all of
which are downtown corridors|eading to the existing eastbound 1-90 on-ramp. The new
eastbound1-90 on-ramp will improve access for the 6,500 employeesthat work in the hospital
district south of the downtown area.

Model ed traffic volumesfor grid squares15,11 and 16, 11 are anticipated to decrease by 920
vehiclesand 500 vehiclesrespectively with the construction of thisTCM. Theend resultis
nearly a 20 percent decreasein traffic along the Third Avenue corridor.

In addition to the improvement resulting from the1-90 eastbound ramp, SRTC evaluated a
modification of signal timing to reducethe CO emissionsfurther (SRTC 1997). Theanalysis
indicated that a reductionin cycle length from the existing 90-second cyclesto 70-second cycles
and achangein red timeswould reduce vehicle queuing and thus CO emissions. The
recommended signal modificationsare givenin Table 3-1.

Table3-1. Recommended 70-Second Signal Timing for Downtown | ntersections

INTERSECTION T'M,bl/'\'vsfﬁg”ds)
3rd Avenue & Washington St 42 - 28
3rd Avenue & Browne St. ! 35-35
3rd Avenue & DivisionSt. | 32-38

4. Forecast Conditions with TCM Implementation

Revised traffic volumes resulting from implementation of the TCM were modeled with the
recommended 70-second signal timing for the three specified intersectionsto demonstrate
attainment in the year 2000 at 3rd & Washington and four of the additional intersections selected
for analysisthat are affected by the TCM. TMODEL2 was used to definetraffic volumesfor 3rd
& Washington, 2nd & Division, 3rd & Division, 2nd & Browne, and 3rd & Browne.
Optimization of operational parameterssuch as signa timing is standard practice for analysisof
aTCM (Transportation Research Board, 1994). Dueto variationsin driver behavior and land
use changes, operational characteristicsused for the analysismay differ from the operational
modificationsimplemented for the TCM. Nonetheless, operational characteristics(i.e., signal
phasing) at the critical intersectionswill beimplemented to maintain or improvethe emission
reductionsforecast for the 70-second signal cycle used for the analysis.
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The combined CAL3QHC and UAM 8-hour maximum averagesdemonstrate attainment of the
CO standard in the year 2000 at the five downtown intersections (Table 3-2). SAl revised the
UAM results used in this demonstration to reflect inclusion of the eastbound Interstate1-90
TCM. Attachment B presents the hourly concentrationsfrom both models and the combined
running 8-hour average for the five affected intersections.

Table4-1. Demonstration of Attainment on 11/09/00 a Intersections Impacted by the1-90
Eastbound On-Ramp and Recommended Signal Modifications

3rd Avenue & Washington St 15,11 8.64

-2nd Avenue & BrowneSt. 16,11 8.45

3rd Avenue & Browne St. 16,11 | 8.85

2nd Avenue & Divison St 16,11 8.63

3rd Avenue & Division St. 16,11 8.73
5. Summary

Theinitial forecast conditions demonstrated attainment at six of seven analyzed intersections. A
TCM was sel ected to bring the seventhintersectioninto attainment. The TCM affected traffic
and CO concentrationsat fiveof the seven intersections. Revised forecast conditions
demonstrated attainment of the CO standard at all fiveintersectionswiththe TCM. Thus,
attainment of the standard in 2000 is demonstrated for al seven analyzed intersectionsand the
attainment plan requirement is satisfied.
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Attachment A

Hourly UAM and CAL3QHC Concentrations and
Combined Running 8-Hour Average Concentrations
for the Seven Analyzed Intersections



MODELED CO CONCENTRATIONS

Attainment Demonstration

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

3rd AVENUE/WASHINGTON STREET (GRID CELL 15,11)

UAM CAL3QHC |  UAM + CAL3QHC
e I e I e I
Hour (ppm) (ppm) (opm) (ppm) (ppm)
24 1.13 1.50 263
1 0.87 0.00 0.87
2 0.76 0.00 0.76
3 0.71 0.00 0.71
4 0.77 0.00 0.77
5 1.1 0.20 1.31
6 2.09 1.60 3.69
7 3.95 1.42 3.00 0.79 6.95 2.21
8 4.88 1.89 1.80 0.83 6.68 2.72
9 4.66 2.36 1.00 0.95 5.66 3.31
10 5.39 2.94 0.30 0.99 5.69 3.93
11 5.49 3.54 0.40 1.04 5.89 4.58
12 4.61 4.02 0.40 1.09 5.01 5.11
13 4.38 4.43 0.30 1.10 468 5.53
14 4.94 4.79 0.30 0.94 5.24 5.72
15 6.47 5.10 0.40 0.61 6.87 5.71
16 8.70 5.58 4.30 0.93 13.00 6.51
17 9.95 6.24 4.10 1.31) 14.05 7.55
18 7.90 6.55 4.10 1.79 12.00 8.34
19 5.69 6.58 3.50 2.18 9.19 8.75
20 3.89 6.49 2.10 2.39 5.99 8.88
21 3.84 6.42 3.80 2.83 7.64 9.25
22 3.44 6.23 2.90 3.15 6.34 9.38
23 213 5.69 1.50 3.29 3.63 8.98
Maximum 9.95 6.58 4.30 3.29 14.05¢




MODELED CO CONCENTRATIONS

Attainment Demonstration

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

SHARP AVENUE/HAMILTON STREET (GRID CELL 17,13)

UAM | CAL3QHC UAM + CAL3QHC

o 8-hour 8-hour 1-hour 8-hour

Beginning 1-hour 1-hour

Hour (ppm) average (ppm) average (ppm) average
(ppm) (ppm) (ppm)

24 2.09 0.00 2.09
1 1.56 0.00 1.56
2 1.1 0.00 1.1
3 0.85 0.00 0.85
4 0.81 0.00 0.81
5 0.92 0.00 0.92
6 1.40 0.00 1.40
7 2.24 1.37 0.00 0.00 224 1.37
8 2.60 1.43 0.00 0.00 2.60 1.43
9 3.09 1.63 0.00 0.00 3.09 1.63
10 2.95 1.86 0.40 0.05 3.35 1.91
11 2,78 210 0.00 0.05 2.78 215
12 2.65 2.33 0.00 0.05 2.65 2.38
13 2.81 2.56 0.10 0.06 2.91 2.63
14 3.66 2.85 0.00 0.06 3.66 2.91
15 4.99 3.19 0.00 0.06 4.99 3.25
16 6.09 3.63 7.20 0.96 13.29 4.59
17 6.73 4.08 5.50 1.65 12.23 5.73
18 5.98 4.46 4.90 2.21 10.88 6.67
19 5.08 475 4.60 2.79 9.68 7.54
20 4.45 4.97 3.90 3.28 8.35 8.25
21 3.89 5.11 2.70 3.60 6.59 8.7
22 3.07 5.03 0.20 3.63 3.27 2 ae
23 2.52 4.72 0.70 3.7 3.22

Maximum 6.73 5.11 7.20 3.7 13.29




Attainment Demonstration

MODELED CO CONCENTRATIONS
FOR NOVEMBER 9,2000 FORECASTED EPISODE
at maximum receptor located at
2nd AVENUE/BROWNE STREET (GRID CELL 16,11)

UAM CAL3QHC UAM + CAL3QHC
Beginning 1-hour 8-hour 1-hour 8-hour I-hour 8-hour
Hour (ppm) average (ppm) average (ppm) average
(ppm) (ppm) (ppm)

24 1.04 0.30 1.34

1 0.77 0.10 0.87

2 0.66 0.10 0.76

3 0.60 0.10 0.70

4 0.63 0.00 0.63

5 0.89 0.30 1.19

6 1.67 2.00 3.67

7 3.28 1.19 4.00 0.86 7.28 2.05

8 4.06 1.57 3.70 1.29 7.76 2.86

9 3.85 . 1.95 4.40 1.83 8.25 3.78

10 4,07 2.38 4.50 2.38 8.57 4,76

11 3.76 2.78 4.50 2.93 8.26 5.70

12 3.48 3.13 4.30 3.46 7.78 . 6.59

13 3.15 3.41 3.30 3.84 6.45 7.25

14 3.45 3.64 3.70 4,05 7.15 7.69

15 4.70 3.81 4.40 410 9.10 7.91

16 6.51 412 1.70 3.85 8.21 7.97

17 7.38 4.5€ 1.70 3.51 9.08 8.08

18 6.30 4,84 0.50 3.01 6.80 7.85

19 5.23 5.02 0.40 2.50 5.63 7.53

20 4.31 5.12 0.30 2.00 4.61 7.13

21 3.78 5.21 0.50 1.65 4.28 6.86

22 3.25 5.18 0.60 1.26 3.85 6.44

23 2.34 4.89 0.20 0.74 2.54 5.62
Maximum 7.38 5.21 .50 4.15§ 3.1




MODELED CO CONCENTRATIONS

Attainment Demonstration

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

3rd AVENUE/BROWNE STREET (GRID CELL 16,11)

UAM l CAL3QHC UAM + CAL3QHC

o 8-hour 8-hour 8-hour

Beginning [-hour I-hour I-hour
Hour (ppm) average (ppm) average (ppm) average
(ppm) (ppm) (ppm)

24 1.04 0.90 1.94

1 0.77 0.20 0.97

2 0.66 0.20 0.86

3 0.60 0.20 0.80

4 0.63 0.20 0.83

5 0.89 0.30 1.19

6 1.67 1.20 2.87

7 3.28 1.19 2.50 0.71 5.78 1.90

8 4.06 1.57 2.00 0.85 6.06 2.42

9 3.85 1.95 2.80 1.18 6.65 3.13

10 4.07 2.38 4.20 1.68 8.27 4.06

11 3.76 2.78 4.00 215 7.76 493

12 3.48 3.13 3.80 2.60 7.28 5.73

13 3.15 3.41 3.00 2.94 6.15 6.35

14 3.45 3.64 3.40 3.21 6.85 6.85

15 4,70 3.81 4.00 3.40 8.70 7.21

16 6.51 412 4.30 3.69 10.81 7.81

17 7.38 4.56 4.50 3.90 11.88 8.46

18 6.30 4.84 3.60 3.83 9.90 8.67

19 5.23 5.03 2.60 3.65 7.83 8.68

20 4.31 5.13 1.50 3.36 5.81 8.49

21 3.78 5.21 2.90 3.35 6.68 8.56

22 3.25 5.18 2.20 3.20 5.45 8.38

23 2.34 4.89 1.00 2.83 3.34 7.71
Maximum 7.38 5.21 4.50 3.90 11.88;




MODELED CO CONCENTRATIONS

Attainment Demonstration

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

2nd AVENUE/DIVISION STREET (GRID CELL 16,11)

UAM | CAL3QHC UAM + CAL3QHC
Beginning | 1-hour 8-hour I-hour 8-hour I-hour 8-hour
Hour (ppm) average (ppm) average (ppm) average
(ppm) (ppm) (ppm)

24 1.04 0.20 1.24

1 0.77 0.00 0.77

2 0.66 0.00 0.66

3 0.60 0.00 0.60

4 0.63 0.00 0.63

5 0.89 0.10 0.99

6 1.67 0.30 1.97

7 3.28 1.19 3.30 0.49 6.58 1.68

8 4.06 1.57 0.80 0.56 4.86 2.13

9 3.85 1.95| 0.40 0.61 4.25 2.57

10 4.07 2.38 0.00 0.61 4.07 2.99

11 3.76 2.78 0.10 0.63 3.86 3.40

12 3.48 3.13 0.10 0.64 3.58 3.77

13 3.15 3.41 0.00 0.63 3.15 4.04

14 3.45 3.64 0.00 0.59 3.45 4.22

15 4.70 3.81 0.00 0.18 4.70 3.99

16 6.51 412 5.20 0.73 1.7 4.85

17 7.38 4.56 5.20 1.33 12.58 5.89

18 6.30 4.84 4.70 1.91 11.00 6.75

19 5.23 5.03 3.60 2.35 8.83 7.38

20 4.31 5.13 2.70 2.68 7.01 7.80

21 3.78 5.21 3.60 3.13 7.38 8.33

22 3.25 518 2.30 3.41 5.55 8.59

23 2.34 4.89 1.90 3.65 4.24 8.54
Maximum 7.38 5.21 5.20 3.65 12.58




MODELED CO CONCENTRATIONS

Attainment Demonstration

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

3rd AVENUE/DIVISION STREET (GRID CELL 16,11)

UAM CAL3QHC UAM + CAL3QHC
Beginning| I-hour as_er;Z;; I-hour a?/:;g;; I(_;?p?rrtll)r a?/::g;;
Hour (ppm) (ppm) (ppm) (ppm) (ppm)
24 1.04 0.10 1.14
1 0.77 0.10 0.87
2 0.66 0.10 0.76
3 0.60 0.10 0.70
4 0.63 0.10 0.73
5 0.89 0.20 1.09
6 1.67 3.20 4.87
7 3.28 1.19 6.50 1.30 9.78 2.49
8 4.06 1.57 6.30 2.08 10.36 3.64
9 3.85 1.95 6.30 2.85 10.15 4.80}
10 4.07 2.38 2.40 3.14 6.47 5.52
11 3.76 2.78 3.30 3.54| 7.06 6.31
12 3.48 3.13 3.20 3.93 6.68 7.06
13 3.15 3.41 1.70 4.1 4.85 7.53
14 3.45 3.64 1.90 3.95 5.35 7.59
15 4.70 3.81 2.10 3.40 6.80 7.21
16 6.51 412 3.20 3.01 9.71 713
17 7.38 4.56 3.00 2.60 10.38 7.16
18 6.30 4.84 0.30 2.34 6.60 7.18
19 523 5.03 0.20 1.95 543 6.98
20 4.31 513 0.00 1.55 4.31 6.68
21 3.78 5.21 0.20 1.36 3.98 6.57
22 3.25 5.18 0.30 1.16 3.55 - 6.34
23 2.34 4.89 0.10 0.9 2.44 5.80
Maximum 7.38 5.21 6.50 4.11 10.38




MODELED CO CONCENTRATIONS

Attainment Demonstration

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

NW BLVD/INDIANA AVENUE/MONROE STREET (GRID CELL 15,14)

UAM CAL3QHC UAM + CAL3QHC
- 8-hour 8-hour 8-hour
Beginning I-hour }-ho r I-hour
Hour (ppm) average ppm average (ppm) average
(ppm) (ppm) (ppm)

24 2.30 1.00 3.30

1 1.74 0.10 1.84

2 1.14 0.10 1.24

3 0.80 0.10 0.90

4 0.76 0.20 0.96

5 0.90 0.60 1.50

6 1.46 2.60 4.06

7 2.58 1.46 5.90 1.33 8.48 2,78
8 3.08 1.56 410 1.71 7.18 3.27
9 3.44 1.77 4.60 2.28 8.04 4.04
10 4.24 2.16 6.20 3.04 10.44 5.19
11 3.99 2.56 6.10 3.79 10.09 6.34
12 3.37 2.88 5.30 4.43 8.67 7.31
13 3.74 3.24 4.20 4.88 7.94 8.1
14 4.27 3.59 4.40 5.10 8.67 8.69
15 345 3.70 5.60 5.06 9.05 8.76
16 4.52 3.88 1.50 474 6.02 8.61
17 6.07 4.21 2.30 4.45 8.37 8.66
18 6.17 4.45 2.00 3.93] 8.17 8.37
19 4.30 4.49 1.00 3.29 5.30 17.77
20 2.94 4.43 0.80 2.73 3.74 7.16
21 2.97 4.34 1.70 2.41 4.67 6.75
22 2.95 417 1.60 2.06 455 6.23
23 2.29 4.03 0.90 1.48 3.19 5.50

Maximum 6.17 4.49 6.20 5.10 10.4




Attachment B

Hourly UAM and CAL3QHC Concentrations and
Combined Running 8-Hour Average Concentrations
for the Five Intersections Affected by the TCM




MODELED CO CONCENTRATIONS

TCM Quantification

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

3rd AVENUE/WASHINGTON STREET (GRID CELL 15,11)

UAM CAL3QHC UAM + CAL3QHC
Beginning| 1-hour 8-hour 1-hour 8-hour 1-hour 8-hour
Hour (ppm) average (ppm) average (ppm) average
(ppm) (bpm) (ppm)

24 1.10 1.30 2.40

1 0.85 0.00 0.85

2 0.74 0.00 0.74

3 0.69 0.00 0.69

4 0.74 0.00 0.74

5 1.06 0.10 1.16 .

6 2.02 1.50 3.52

7 3.78 1.37| 3.10 0.75 6.88 212
8 4,74 1.83 1.50 0.78 6.24 2.60
9 4.51 2.29 0.90 0.89 541 3.17
10 5.13 2.83 0.30 0.93 543 3.76
11 5.11 3.39 0.40 0.98 5.51 4.36
12 4.37 3.84 0.40 1.03 477 4.87
13 4.22 4.23 0.30 1.05 4.52 5.28
14 4.85 4.59 0.30 0.90 5.15 5.49
15 6.33 4.91 0.40 0.56 6.73 5.47
16 8.27 5.35 3.80 0.85 12.07 6.20
17 9.46 5.97 3.60 1.19 13.06 7.16
18 7.61. 6.28 3.50 1.59 11.11 7.86
19 552 6.33 2.80 1.89 8.32 '8.22}
20 3.78 6.25 1.60 2.04 5.38 - 8.29
21 3.73 6.19| 3.20 2.40 6.93 8.59
22 3.37 6.01 2.20 2.64 5.57 - 8.64
23 2.09 5.48 1.10 2.73 3.19 8.20|

Maximum 9.46 6.33 3.80 2.73 13.06

Appendix E - TCM Quialifications




MODELED CO CONCENTRATIONS

TCM Quantification

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

3rd AVENUE/BROWNE STREET (GRID CELL 16,11)

UAM | CAL3QHC UAM + CAL3QHC
Beginning 1-hour 8-hour 1-hour 8-haur 1-hour 8-hour
Hour (ppm) average (ppm) average (ppm) average
(ppm) (ppm) (ppm)
24 1.07 0.90 1.97
1 0.79 0.20 0.99
2 0.67 0.20 0.87
3 0.61 0.20 0.81
4 0.65 0.20 0.85
5 0.96 0.30 1.26
6 1.86 1.20 3.06
7 3.65 1.28 2.50 0.71} 6.15 1.99
8 4.45 1.70 2.00 0.85 6.45 2.55
9 4.19 213 2.70 1.16 6.89 3.29|
10 4.37 2.59 3.90 1.63 8.27 4.22
11 4.08 3.03 3.70 2.06 7.78 5.09
12 3.72 3.41 3.50 2.48 7.22 5.89
13 3.38 3.71 2.70 278 6.08 6.49
14 3.65 3.94 3.10 3.01 6.75 6.95
15 4.98 4.10 3.60 3.15 '8.58. 7.95
16 6.83 4.40 4.00 3.40 10.83 7.8C
17 7.85 4.86 4.20 3.59 12,05 8.45
18 6.61 5.14 4.00 3.60 10.61 8.74
19 5.46 5.31 3.00 3.51 8.46 8.82
20 - 4.46 5.40 1.80 3.30 6.26 8.70
21 3.99 5.48| 3.30 3.38| 7.29 8.85
22 3.42  5.45 2.80 3.34 6.22 8.79
23 2.42 5.13 1.30 3.05 3.72 8.18
Maximum 7.85 5.48 4.20 3.60] . 12.05

Appendix E - TCM Qualifications




MODELED CO CONCENTRATIONS

TCM Quantification

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

2nd AVENUE/BROWNE STREET (GRID CELL 16,11)

UAM CAL3QHC UAM *+ CAL3QHC
Beginning I-hour 8-hour Hhour 8-hour I-hour 8-hour
Hour (PpM) average (Ppm) average (PPM) average
il (pPm) (ppm) (ppm)
24 1.067 0.3 1.37
1 0.7859 0.1 0.89
2 0.669 0.1 0.77
3 0.6125 0.1 0.71
4 0.6475. 0 0.65
5 0.9613 0.3 1.26 .
6 1.8591 21 3.96
7 3.6518 - 1.28 4.2 0.90 7.85 2.18
8 4.4498 1.70 3.7 1.33 8.15 3.03
9 4,1946 2.13 4.4 1.86 8.59 3.99
10 4.3729 2.59 4.7 2.44 9.07 5.03
11 4.0756 3.03 45 2.99 8.58 6.01}
12 3.7154 3.41 44 3.54 8.12 6.95
13 3.3815 3.71 3.4 3.93 6.78 7.64
14 3.6504 3.94 3.8 4.14 7.45 8.07
15 4.9813 4,10 4.5 4.18 9.48 8.28
16 6.8323 4.40 1.7 3.93 8.53 8.33
17 7.8549 4.86 1.7 3.59 9.55 8.45
18 . 6.61- 5.14 0.5 3.06 7.11 8.20
19 5.4618 5.31 04 2.55 5.86 7.86
20 4.4614 5.40 03 - 2.04 4.76 7.44
21 3.9853 5.48 0.6 1.69 4.59 747
22 3.4196 5.45 0.6 1.29 4.02 . 6.74
23 2.4166 - 5.13 0.2 0.75 2.62 5.88
Maximum 7.85 5.48 4,70 4.18 9.55

Appendix E - TCM Quialifications




TCM Quantification

MODELED CO CONCENTRATIONS

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

3rd AVENUE/DIVISION STREET (GRID CELL 16,11)

UAM CAL3QHC UAM + CAL3QHC
Beginning | 1-hour 8-hour 1-hour 1-hour 8-hour
Hour (ppm) average | -(ppm) average (ppm average
(opm) . (ppm) (ppm)
24 1.07 ‘ 0.20 1.27
1 0.79 0.10 0.89
2 0.67 0.10 0.77
3 0.61 0.10 0.71
4 0.65 : 0.10 0.75
5 0.96 0.20 1.16
6 1.86 0.50 2.36 ]
7 3.65 . 1.28 . 240 0.46 6.05 1.74
8 4.45 1.70 0.80 - 0.54 525 . = 224
9 4.19 2.13 0.80 0.63 4.99 - 2.76
10 4.37 2.59 4.80 » 1.21 9.17 3.81
11 4.08 3.03 3.00 1.58 7.08 4.60
12 . 3.72 3.41 3.80 2.04 7.52 5.45
13 3.38 3.71 4.90 2.63 8.28 6.34
14 3.65 3.94 5.50 3.25 9.15 7.19
15 4.98 410} 6.60 . 3.78 11.58 7.88
16 6.83 4.40 1.20 3.83 8.03 8.23
17 7.85 4.86 1.20 3.88 9.05 8.73
18 6.61 - 5.14 0.20 - 3.30 6.81 8.44
19 5.46 5.31} 0.10 2.94 " 5.56 8.25
20 4.46 5.40 0.10 2.48 4.56 7.88
21 3.99 5.48} . 0.30 1.90 4.29 7.38
22 3.42 5.45 040 1.26 3.82 - 6.71
23 2.42 . 5.13 0.10 0.45 252 5.58
Maximum 785 5.48 6.60 3.88 11.58

Appendix E - TCM Qualifications




MODELED CO CONCENTRATIONS

TCM Quantification

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

2nd AVENUE/BROWNE STREET (GRID CELL 16,11)

UAM CAL3QHC UAM + CAL3QHC
Beginning | 1-hour 8-hour 1-hour 8-hour 1-hour 8-hour
Hour (ppm) average (ppm) | 2verage (ppm) average
(ppm) (ppm) (ppm)

24 1.067 0.2 1.27

1 0.7859 0 0.79

2 0.669 0 0.67

3 0.6125 0 0.61

4 0.6475 0 0.65

5 0.9613 0.1 1.06

6 - 1.8591 0.4 2.26

7 3.6518 1.28 3.4 0.51 7.05 1.79
8 4.4498 1.70 0.9 - 0.60 5.35 2.30
9 4.1946 2.13 0.5 - 0.66 4.69 2.79
10 4.3729 2.59 0 0.66 4.37. 3.26
1" 4.0756 3.03 0.1 0.68 418 3.70
12 3.7154 3.41 0.1 . 0.69 3.82 410
13 3.3815 3.71 0 0.68 3.38 4.39
14 3.6504 3.94 0 0.63 3.65 4.56
15 4.9813 410 0 0.20 - 4.98 4.30
16 6.8323 4.40 4.6 0.66 11.43 5.06
17 7.8549 4.86 4.7 1.1¢ 12.55. 6.05
18 6.61 5.14 4.4 1.74 11.01 6.88
19 5.4618 ' 5.31 3.4 2.18 8.86 7.46
20 4.4614 5.40 24 2.44 6.86 7.84
21 3.9853 5.48 3.5 .2.8¢ - 7.49 8.35
22 3.4196 5.45 24 3.1¢€ 5.82 8.63
23 2.4166 5.13 1.9| 3.4 4.32 8.54

Maximum | 7.85 5.48 4.70 3.41 125580

Appendix E - TCM Quialifications




RULE-MAKING ORDER

(RCW 34.05.360) CR-103 (710197)

Agency: Department of Ecology A.O. #00-15 [XIPermanent Rule
[[JEmergency Rule
(IDate of adoption: 10131100 XExpedited Adoption

[ JExpedited Repeal

(2) Purpose: Comply with revisions to state law regarding when emission inspections of vehicles can be required.

(3) Citation of existing rules affected by this order:

Repealed:
Amended: WAC 173 - 422
Suspended:
(4) Statutory authority for adoption: RCW 70.120.120
Other Authority:
PERMANENT RULE ONLY

Adopted under notice file as WSR #00.16.079 on July 28, 2000.
Describe any changes other than editing from proposed to adopted version: None

EMERGENCY RULE ONLY

Under RCW 34.05.350 the agency for good cause finds:

[ (a) Thatimmediate adoption, amendment, or repeal of a rule is necessary for the preservation of the public health,
safety, or general welfare, and that observing the time requirements of notice and opportunityto comment upon
adoption of a permanent rule would be contrary to the public interest.

] (b) Thatstate or federal law or federalrule or a federal deadline for state receipt of federal funds requires immediate
adoption of a rule.

Reasons for this finding:

EXPEDITED REPEAL ONLY
Under Preproposal Statement of Inquiry filed as WSR # on (date).

(5.3) Any other findings required by other provisions of law as preconditionto adoption or effectiveness of rule?
Clyes [XINo If yes, explain:

(6) Effective date of rule:

Permanent Rules : Emergency Rules
or Expedited Rule Making '
[X]31 days after filing | Limmediately
[CJother (specify) * [CLater (specify)

*(If less than 31 days after filing, specific
finding in 5.3 under RCW 34.05.380(3) is required)

NAME (TYPE OR PRINT)
Tom Fitzsimmons

SIGNATURE

e

TITLE DATE
Director ‘ 10-31-00-




Note: | f any category is left blank, it will be calculated as
zero. No descriptive text.

Count by whole WAC sections only, from the WAC number through the history note,
A section may be counted in more than one category.

The number of sections adopted in order to comply with:

Federal statute: New Amended Repealed
Federal rules or standards: New Amended Repealed
Recently enacted* state statutes: New Amended[_] Repealed

*(current calendar year)

The number of sections adopted at the request of a nongovernmental entity:
New [] Amended[] Repealed[]

The number of sections adopted on the agency's own initiative:
New[] . Amended [] Repealed []

The number of sections adopted in order to clarify, streamline, or reform agency procedures:

New [] Amended[] Repealed[]
The number of sections adopted using:
Negotiated rule making: New Amended ’ Repealed
Pilot rule making: New Amended Repealed
Other alternative rule making: New Amended[] Repealed




NEW SECTI

WAC 173-422-031 Vehicle em ssion inspection schedules. (1)
Vehi cles five through twenty-five years old, other than state and
| ocal governnent vehicles, shall be inspected every ot her year as
described in the tabl e bel ow This does not apply to vehicl es that
have al ready been i nspected during the current |icensing period due
to a change of ownershi p.

Year Model Year of VehiclesNeeding Inspection
2000 1976,1978,1980,1982,1984, 1986,1988,

1990,1992,1994

2001 1977,1979, 1981,1983,1985,1987, 1989,
1991,1993,1995,1996

2002 1978, 1980, 1982, 1984, 1986, 1988,1990,
1992,1994,1997

2003 1979,1981,1983,1985,1987,1989,1991,
1993, 1995,1996, 1998

2004 1980,1982,1984,1986, 1988, 1990,1992,

1994,1997,1999

2005 1981,1983, 1985, 1987,1989, 1991, 1993,
1995,1996,1998,2000

2006 1982, 1984,1986, 1988,1990, 1992,1994,
1997,1999,2001

2007 1983,1985,1987, 1989, 1991, 1993, 1995,
1996, 1998, 2000, 2002

2008 1984, 1986, 1988, 1990, 1992,1994, 1997,

1999,2001,2003
2009 1985,1987,1989, 1991,1993, 1995, 1996,
" 1998,2000,2002,2004
2010 1986,1988,1990, 1992,1994,1997, 1999,
2001,2003,2005

(2) State and | ocal governnent vehicles five through twenty-
five years old shall be inspected yearly as described in the table
bel ow.

Year Model Year of Vehicles Needing | nsvection
2000 1975 through 1995

2001 1976 through 1996
2002 1977 through 1997
2003 1978 through 1998
2004 1979 through 1999
2005 1980 through 2000
2006 1981 through 2001
2007 1982 through 2002

[ 1] 0TS-4022.3



2008 1983 through 2003
2009 1984 through 2004
2010 1985 through 2005

AMVENDATCORY SECTI ON (Amendi ng Order 99-19, filed 11/22/99, effective
12/ 31/ 99)

WAC 173-422-170 Exenptions. The follow ng notor vehicles are
exenpt fromthe inspection requirenent:

(1) Vehicles proportionally registered pursuant to chapter
46. 85 RCW

(2) New notor vehicles whose equitable or legal title has
never been transferred to a person who i n good faith purchases the
vehi cl e for purposes other than resal e; this does not exenpt notor
vehi cl es that are or have been | eased.

(3) Mtor vehicles that wuse propulsion units powered
exclusively by electricity.

(4) Motor-driven cycles as defined in chapter 46. 04 RCW as
amended.

5) Farmvehi cl es as defined i n chapter 46. 04 RCWas anended.

é6§ Vehicles not required to be Iicensed.
(7) Mopeds as defined in chapter 46. 04 RCWas anended.
(8) Vehicles garaged and operated out of the emssion

contributing area.
(9) Vehicles registered with the state but not for highway

use.
(10) Wsed vehicles at the tinme of sale by a Wshington

| i censed notor vehicl e deal er.

(11) Motor vehicl es fuel ed by propane, conpressed natural gas,
or liquid petroleumgas and so registered by the departnent of
| i censi ng.

(12) Mot or vehicl es whose manuf act urer or engi ne manuf act ur er
provides information that the vehicle cannot neet em ssion
standards because of its design. In lieu of exenpting these
vehi cl es, alternati ve standards and or i nspecti on procedures nay be
est abl i shed.

(13) Mtor vehicles whose registered ownership is being
t ransf erredbet ween parent s, si bl i ngs, grandparents, grandchi |l dren
spouse or present co-owners and all transfers to the | egal owner or
a public agency.

(14) ((Foemrsure o birenniat—inspectionof—vehictesregistered
: : L e , Pt o1 e
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MEETINGMINUTES
Spokane Regional Transportation Council
Thursday, February 10, 2000
SRTC Office- Intermodal Center
Spokane, WA

1. Call toOrder.

Ms. Kate McCaslin called the meeting of the Spokane Regiona Transportation Council to
order at 1:35 p.m.

2. Rall Call.
Thefollowing members were present:

Kate McCaslin, Spokane County Commissioner
PhyllisHolmes, City of Spokane
Jerry Lenzi, WSDOT - Eastern Region
Chris Marr, Washington State Transportation Commission
William Haley, System TWT Transportation
Rob Higgins, City of Spokane
John Roskelley, Spokane County Commissioner
T John McHugh, Idaho Transportation Board

Absent:

Bill Brannan, Northwestern Stage Lines (Alternate)

Amy Jo Sooy, Spokane Transit Authority

A. Michele Maher, Washington State Transportation Commission (Alternate)
Pat Dalton, City Attorney's Office

Guests Present: Staff Present:

RossKelley, Spokane County Glenn Miles, Transportation Manager
Bill Johns, Spokane County Pam Tsuchida, Air Quality Planner
Don Ramsey, City of Spokane Terry Zeimantz, Pub Ed/Info. Coord
Jerry Sinclair, City of Spokane Ed Hayes, Trangportation Planner
Allen Schweim, STA, TTC Chair Judy Liljenberg, Admin, Secretary
Harold White, WSDOT

Pete Higgins, CACT Vice-Chair

Don MacDonald, City of Cheney

Steve Shrope, David Evans & Associates
Ron Bockstruck, Sverdrup Civil, Inc.
Kevin Cooley, CH2M Hill

Jim Correll, CH2M Hill




3 Approval of January Meeting Minutes.

Mr. Jerry Lenzi made a motion to approve the January 13, 2000 meeting minutes.
Ms. Phyllis Holmes seconded the motion, which was unanimously approved.

4. Committee Reports.

a) Citizens Advisory Committee Report
No CACT report wasgiven at this meeting.

b) Transportation Technical Committee Report
Mr. Allen Schweim reported that at the last TTC meeting the members made a motion to
recommend a Transportation Control Measure be included in the State Implementation
Plan as well as contingency projects, if needed at a later time. They also have had a
subcommittee meeting to draft new criteriafor the STP fbnding process, and a Model
User's Group subcommittee has been formed to look at modeling throughout the area.
5 Administrative Matters.

a) Approval of January 2000 Vouchers
Mr. Jerry Lenzi made a motion to approve the payment of the January 2000
voucher list in the amount of $86,260.82. Mr. John Roskelley seconded the motion,
which was unanimously approved.

b) Possible Executive Session on Personnel M atters
Item 5b on the agendawill be discussed at the end of the meeting.

c) Declaring Surplus Miscellaneous Furniture and obsol ete Computers
SRTC is seeking to have certain items of furniture and old computers removed as assets
and declared as surplus. The items will be avalable for sale, placed in the City public
auction, or used astrade-infor newer equipment.
Mr. Roskelley made a motion to declarethefurnitureand old computers removed as
assets and declared as surplus. Mr. Bill Haley seconded the motion, which was
unanimously approved.

6. SRTC Board Member Comments.

No Board Member commentsweregiven at this meeting.



7. Transportation Manager'sReport.

Mr. Milesdistributed a letter received from WSDOT, Department of Highways and L ocal
Programs. They are concerned that to date, locd agencies have only obligated
approximately $29 million out of $236 million available through FFY 2000 funding. The
three man reasons thisis occurring is due to the Endangered Species Act (the requirement
for biological assessmentsand historic and culturd resources), locating alocal meatch, and
coordinating projects with utilities that are going in.  There are some projects in the
Spokane area that were alocated finding in 1998 that have not gone to construction as
yet and some may not go to congtruction this year. This money isdl tied up in projects
that have been identified and put into transportation improvement programs. The only
way to unlock this money isto take a project out for non-performanceand put something
eseinits place.

8. New Business.
a) State Implementation Plan — Transportation Control M easures

TTC and CACT members, as well as people with expertise from the various agencies,
have been meeting for severa months. They have now submitted their final
recommendation for transportation control strategiesto be included into the Serious CO
State Implementation Plan (SIP). They have recommended that an eastbound on-ramp be
congtructed as Transportation Control Measure #1, which will be included in the SIP.
They aso recommended three contingency measuresfor future use, if necessary.

The estimated cost for implementing Transportation Control Measure #1 is $4.5 million.
Due to its location, it is on the Nationd Highway System (NHS) and connectsto a
principd arterial. Therefore it is anticipated that both NHS and CMAQ funds would be
used to find that project. Under the guiddinesfor including a project in the SIP, Spokane
IS required to commit that this project would be built before credit can be taken for the
benefitsit has. Any project identified as being necessary to meet the air quality standards
of a non-attainment area risesto the top of dl funding availablefor transportation in that
area.

Mr. Rob Higgins arrived at 2:00 pm.




After discussion, Ms. Phyllis Holmes made a motion to approve the recommendation
made by the TTC and CACT asfadllows

Transportation Control Measure#1:
Construction of an eastbound on-ramp from Division Street to
Interstate 90

Contingency Measure#1:
Enhancements to increase capacity and accessto 4™ Avenueto
facilitate access to an eastbound on-ramp from Division Street to
Interstate 90

Contingency Measure#2:
Channelization and signing improvement on Browne and Division
corridor

Contingency Measure #3:
Improve accessto 1-90 at Browne (scissor ramps and radius
improvements)

Mr. Roskelley seconded the motion, which was unanimously approved.

b) SRTC Project Selection Criteria for STP Funding (Presentation)

After several months of meetings, the subcommitteefor Project Selection Criteriafor STP
funding comprised of TTC members Harold White (Chair), Allen Schweim, RossKélley,
Doug Ross, and Christine Fueston, and CACT members: Pete Higgins and John Downes,
has produced a draft document. The goals of the subcommittee were to review the
project prioritization criteria, maintain the smplified point system, address preservation
projects separately, and standardize the evaluation of the various project elements. This
draft document is prepared in two segments. Improvement Projects, both urban and rural,
and Preservation Projects, both urban and rurd. Mr. Miles gave a presentation on its
conclusions. This document is being given to both TTC and CACT to review. It is
anticipated this document will be brought back to the Board in find form in March for
adoption.

9. Old Business.

a) Bridging the Valley — Status Report
Bridgingthe Valley is the concept of bringing the Union Pacific (UP) Rail Line main track
service into the BNSF corridor and, as a part of that, looking at the feasibility of creating

grade separations by going either over or under the tracksin those corridors. Mr. Miles
will be meeting with the Idaho Transportation Department and others tomorrow in Coeur
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d’ Alene to discusstheir Sde of this project asthetrackstravel over into Idaho. Mr. Miles
has entered into discussions the past week with both BNSF and UP and feels they went
well. It is anticipated that the Request for Proposas, approved by this Board at last
month's meeting, will be released next week.

b) Monroe-Lincoln Corridor — Status Report

SRTC hosted a public medting on January 25® a the Corbin Senior Center on the
Monroe-Lincoln Corridor. The meeting was very wel attended and received positive
feedback from the community. The three questions asked by the samdl group facilitators
Were:

1. What would you liketo see protected or enhanced in your neighborhoods that are
in this corridor?

2. What types of transportationcharacteristicswould you like to see?

3. What transportationaternativeswould you like usto look at?
Approximately 160 specific recommendations were received which were then summarized
and the results provided back to the public at that same meeting. The workshop results
have been tabulated and provided via website and mal to the public. From thisworkshop,
SRTC has selected reasonable aternativesto move forward with, and these have also been

distributed. The Request for Proposa on the Expertise Reports will be sent out on this
aso.

10. Public Comments.

A member of the public and Ms. Holmes thanked and commended Mr. Milesand SRTC
for the work they do in the neighborhoods.

5c¢) Executive Session on Personnel Matters
The executive session was cdled to discuss the terms of the renewa of Mr. Glenn Miles

contract. A recess was called for everyone except the Board. Upon reconvening, the
Board announced they would like to continuethis matter to the next meeting.

11. Adjournment.

There being no further business before the Spokane Regional Transportation Council

iﬁl/,;he meeting was-adjourned at 2:50 pm.
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Washington State S. T. |. P.

1999 to 2001
(Project Costs in Thousands of Dollars) March 9, 2000
MPO: SRTC

County :
Agency - WSDOT

Phase Data
Func Project Imp Total Start ———  Federal RAP, etc. Local/
Cis Identification PIN Nb. Type Length Date Fund Code Cost Code Cost State Total
11 a 00 Revision: 9
1-9OEASTBOUND ON-RAMP AT DIVISION STREET
DIVISION STREET
From: 280.00 To: 280.00
SPOKANE SIP TCM #1, CONSTRUCT ON-RAMP.
Environmental Status is: CE PE 4/ 0112000 CMAQ 500 78 578
RW Required:  Yes RW 710112000 CMAQ 250 39 289
CN 1210112001 CMAQ 3750 585 4335
Project Total 4500 702 5202
14 629000N 07 000. 970 Revision: 9
MISSION AVENUE TO VIC FANCHER ROAD
SR290
From: 3.34 To: 431

ACP OVERLAY AND SAFETY RESTORATION

Environmental Statusis; CE CN 121112000 STP 350 2 352
RW Required: No

Project Total 350 2 352
14 629000Q 03 6. 06 Revision: 9
VIC FANCHER ROAD TO VIC SULLIVAN ROAD
SR 290
From: 43L To: 10.37
PROVIDE CENTER TURN LANE; FIBRE OPTIC CABLE
Environmental Status is: CE CN 12/ 11/ 2000 STP 6047 30 6077
RW Required: No CN 12/11/2000 CMAQ 649 101 750
Project Total 6696 131 6827
Agency Totals for WSDOT 45401 90621 136022

53




SPOKANE REGIONAL TRANSPORTATION COUNCIL
FY 1999-2001 TRANSPORTATION IMPROVEMENT PROGRAM
AMENDMENT #9 RECAP

3/9/00
Approved Funding Amended Funding
Project TIP Source  Adjustment TIP Source
New Projects:
p. 37 Spokane Transportation 0] STP(U) 405 405 STP{U}
Operations Center 0 Local 63 63 Local
p. 37 Bridging the Valley 0 CMAQ 200 200 CMAQ
0 Local 200 200 Local
p. 51 Bridge 278/6 Scour Repair 0 BR 51 51 BR
0 Local 1 1 Local
p. 52 SR 2 /SR 206 I/S Study 0 STP(S) 198 198 STP(S)
0 Local 2 2 Local
p. 52 Pine Crk Bridge to Vic Mount 0 STP 460 460 STP
Hope Road 0 Local 5 5 Local
p. 62 Spokane Regional TMC 0 Disc. 500 500 Disc.
Integration 0 Local 100 100 Local
p. 53 1-90 Eastbound On-Ramp at 0 CMAQ 4,500 4,500 CMAQ
Division 0 Local 702 702 Local
Changes to TIP:
p. 52
Mission Avenue to Vic 367 STP (17) 350 STP
Fancher Road 57 Local {55) 2 Local
p. 52
Vic Fancher Road to Vic 6,075 STP (28) 6,047 STP
Sullivan Road 649 CMAQ 0 649 CMAQ
1,076 Local (945) 131 Local
Reallocation Totals: 405 STP{V)
500 Disc.
415 STP
198 STP{S)
4,700 CMAQ
51 BR
73 Local
6,342

p. #'s refer to NEW TIP pages




Emissions Budget for On-Road Mobile Sour ces

Spokane Regional Transportation Council

June 2000

For the purposesof the State Implementation Plan (SIP), aregional emissionsbudget for
carbon monoxide (CO) must be established for on-road mobilesources. The emissionsbudget
setsalimit asto total CO emissionsallowablewithin the Spokane nonattainment area. Based
on regulatory language, projected emissionsfor the year 2000 become the emissionsbudget.
To estimate emissions from on-road mobilesourcesin the year 2000, the activity level in
vehiclemilestraveled (VMT) ismultiplied by an emissonratein gramsper mile. The
Spokane Regional Transportation Council (SRTC) has prepared thisoverview to provide
information on how theregiona emissionsbudget was established.

Activity Level in Average Daily Vehicle Miles Traveled (ADVMT)

Detailed informationon the derivation of ADVMT may befoundin Appendix C. SRTC
tracks VMT in somewhat different classes than those used by thefederal tracking system caled
Highway PerformanceMonitoring System (HPMS). In order to report estimatesin units
consistentwith HPMS, SRTC categorized their ADVMT accordingto the HPM S classification
system. The Spokane CO nonattainment area ADVMT for 2000 isshown in the table below.

Tablel. VehicleMiles Traveled by Functional Class, Y ear 2000

RURAL - ADVMT || URBAN ADVMT
Interstate ' 0 | | Interstate ~ 1,609,690
Other Principal Arterial 0 || Other Freeways and Expressways | 3,561,623
Minor Arterial 2,329 || Other Principal Arterial 1,017,471
Major Collector 18,978 Minor Arterial 610,858
Minor Collector ' 0 ]i] Collector 39,432
Loca 0 ||| Local 57,650

Total Rural 21,307 || Tota Urban 6,896,724

Total All ADVMT | 6,918,031

Pagel of 3 Appendix E-1




Calculation of Emission Rates in Grams per Mile

Environmental Protection Agency's (EPA) MOBILE modd, version 5b, was used to calculate
emissionratesin gramsper mile. A sampleinput file can befound in Appendix C.

Age Distribution

Themost recent locd registrationdistribution (July 1, 1998) was compiled using information
from the Washington State Department of Licensing (DOL).

Oxygenated Fuel Program

The oxygenated fuel program parameters used were those expected to bein place during the
winter of 1999-2000. The oxygenated fuel was an acohol blend, with 3.5 percent oxygen
content. No waiversto the oxygenated fuel program were granted.

Inspection and Maintenance (I/M) Program

Dueto achange in state statute, vehicleswith model year newer than four yearsold or older
than twenty-four yearsold will nolonger betested, beginningin 2000. Acceleration

simulation mode (ASM) testing beganin 1997. The /M program record was adjusted to
reflect these changes. No changeswere madeto the stringency, waiver, or compliancerates.

Seasonal Adjustments
Thebudget and its components have been seasonaly adjusted to reflect peek CO season
weekday emissionsasdescribedin Appendix C. Thepeak CO season occursduring the

winter.

Emissions Budget
Emissionsestimatesfor the Spokane nonattainment areaarein pounds per day. Using the

proceduresdetailed in Appendix C, the CO emissionsbudget is 268,871 pounds per winter day.
Table 2 below shows how the total was derived.
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Table2. On-Road Mobile Source CO EmissionsBudget Components (Pounds per Day)

HPMS CLASS LDGV |LDGT1|LDGT2|HDGV [LDDV |LDDT |HDDV| MC [TOTAL
RURAL
Interstate ) 0 0 0 0 0 ol 0 0
Principal Arterial 0 0 0 0 0 0 0 0 0
Minor Arterial 44 18 11 6 0 0 2 0 81
Major Collector 300 120 71 43 0 0 15 3 552
Minor Collector 0 0 0 0 0 0 0 0 0
Local 0 0 -0 0 0 0 0 0 0
URBAN ,
Interstate 26,7871 10,690 6,369] 3,800 7 4] 1,362| 251 49,268
Freeways/Expressways | 77,222) 30,817 18,360 10,955 19 11} 3,927| 724] 142,033
Other Principal Arterial | 23,674] 9,447f 5,629] 3,358 6 3| 1,204 222| 43,542
Minor Arterial 15,360 6,130 3,652| 2,179 4 2 781] 144 28,252
Collector 1,176 469 280 167 0 0 60 111 2,163
Local 1,619 0 0 2,978
146,182 268,871

Page 3 of 3
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Consultation on Spokane Carbon Monoxide Motor
Vehicle Emissions Budget

Minutes

Called by the Washington State Department of Ecology
Wednesday October 25, 2000, 11 am.

Conference Call Attendees
¢ Doug Schneider, Ecology
¢ Clint Bowman, Ecology
e Paul Carr, Ecology
e Ron Edgar, Spokane County Air Pollution Control Authority (SCAPCA)
e Pam Tsuchida, Spokane Regional Transportation Council (SRTC)
e EveNeson, SRTC
e Vern Mickelsen, Federal Highway Administration
e Sid Stecker, Federal Highway Administration
¢ WayneElson, United States Environmental Protection Agency (EPA)
o Mahbubul ISam, EPA
e ConnieRobinson, EPA

Agenda

1. Introductions

2. Consultation
¢ Projected 2000 mobilesource emissionsand the attainment demonstration
e TheMotor VehicleEmissonsBudget (MVEB)

3. Follow-up and preparation of the minutes

Consultation on SpokaneCO MVEB Minutes
Finalized November 9,2000 Pagelof 3




Minutes

The purpose of the consultation was to review the adequacy of the budget for transportation
conformity purposes.

Projected 2000 mobile source emissions and the attainment demonstration

The transportation conformity regulations(40 CFR Part 93) require the MVEB to be consistent
with requirementsfor attainment of the CO standard. The regulationsfurther requirethe MVEB
to be consistent with and clearly related to the emissionsinventory and the control measuresin
the attainment plan.

After the plan inventories had been devel oped and the modeling completed to demonstrate
attainmentin 2000, Ecology revised its motor vehicleinspection and maintenance(I/M) program
to exempt the newest model year of car being tested from the program. Thiscomplied with
revised statutory requirements exempting vehicles newer than five yearsold. The change
became effective on May 26,2000.

Prior to the consultation, there were e-mail exchanges between Ecology and EPA on the
significanceof the /M program changefor the demonstration of attainment. During the
consultation, Mahbubul Islam of EPA confirmed that Ecology had taken an appropriately
conservative approach to devel oping the mobile sourceinventory for the attainment
demonstration. Inthe e-mail exchange, Mahbubul had suggested rerunning CAL3QHC
modeling for the intersectionwith the highest projected 2000 concentration (3rd Avenue &
Browne Street). The unrevised background modeled by Urban Airshed Model V would be
added to the intersection concentration to determine compliance with the CO standard of 9 ppm.
In responseto EPA’s request, SRTC remodeled the projected 2000 concentrationat 3rd Avenue
& Browne Street with the emission factors produced with the revised /M program. Pam
Tsuchidaof SRTC reported that the remodeling resulted in aslight increase (0.2 percent) from
8.85 t0 8.87 ppm at the maximum receptor. Mahbubul stated that this satisfied his concerns
about the attainment demonstration. Mahbubul requested the remodeling and background on
why it was performed beincorporated into the attainment plan.

MVEB

In the draft attainment plan, the MV EB is specified as 268,871 pounds per day. WayneElson of
EPA requested that it be specified as™winter day.” Doug Schneider of Ecology agreed sincethe
budget reflects the peak CO season. After Wayne explained theimportanceof adequacy and the
related procedures, Doug briefly explained how the plan and budget met or would meet
adequacy requirements.

Consultationon Spokane CO MVEB Minutes
Finalized November 9,2000 Page 2 of 3



There was a genera discussion about whether the attainment plan would present any problems
for SRTC in implementingthe conformity regulations. Pam Tsuchida pointed out that the seven
intersectionsanalyzed to demonstrate attainment had been identified on the basis of traffic
volumes and level of service. Sincethese are some of the same criteria used to identify
intersectionsfor hot-spot conformity analysis, it would be helpful if the plan explicitly specified
that, & aminimum, any projectsin or affecting one or more of these identified intersections must
complete CO project-level (hot-spot) analysisfor theseintersections. Additional requirements
for project-level analysisarefound in 40 CFR § 93.123. There was consensuson adding thisto
the plan.

Follow-up and Preparation of the Minutes

Doug Schneider of Ecology agreed to add the remodelingof the attainment demonstrationto the
plan as well as make sure that the MVEB was specified as' winter day.” Pam Tsuchidaof SRTC
volunteered to prepare a short write up relating the analyzed i ntersectionsto project level
conformity.

Doug Schneider volunteeredto prepare the minutes.

Consultation on Spokane CO MVEB Minutes
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Appendix F. Contingency Measures

e Hourly Urban Airshed Modd (UAM) and CAL3QHC Concentrations and Combined
Running 8-Hour Average Concentrationsfor 3rd Avenue & Browne Street with the
Contingency Measure and the Eastbound On-Ramp to 1-90

Spokane Serious CO Attainment Plan Appendix F




MODELED CO CONCENTRATIONS

Contingency Measure Quantification

FOR NOVEMBER 9,2000 FORECASTED EPISODE

at maximum receptor located at

3rd AVENUE/BROWNE STREET (GRID CELL 16,11)
with the Contingency Measure and the TCM

UAM CAL3QHC UAM + CAL3QHC
Beginning | 1-hour 8-hour I-hour 8-hour I-hour 8-hour
Hour (ppm) average (ppm) average (ppm) average
(ppm) (ppm) (ppm)
24 1.07 . 0.1 117
1 0.79 . 0 0.79
2 0.67 0 0.67
3 0.61 0 0.61 .
4 0.65 0 0.65
5 0.96 0.1 1.06
6 1.86 0.3 2.16
7 3.65 1.28 0.8 0.16 4.45 1.44
8 4.45 1.70 0.8 0.25 5.25 1.95
9 419 2.13 1.9 0.49 6.09 2.62
10 4.37 2.59 5.2 1.14 9.57 3.73
11 4.08 3.03 3.8} 1.61 7.88 4.64
12 3.72 3.41 3.8 2.09 "7.52 5.50
13 3.38 3.71 5.6 2.78 8.98 6.49
14 3.65 3.94 5.4 3.41 9.05 7.35
15 4.98 4.10 6.1 4.08} 11.08 8.18
16 6.83 4.40 0.1 3.99 6.93 8.39
17 7.85° 4.86 0.1 3.76 7.95 8.62
18 6.61 5.14 0 3.1 6.61 8.25
19 5.46 5.31 0 2.64 5.46 7.95
20 4.46 5.40 0 2.16 4.46 7.57
21 3.99 5.48 0 1.46 3.99 6.94
22 3.42 5.45 0 0.79 3.42 6.24
23 2.42 5.13 0 0.03 2.42 5.16
Maximum 7.85 5.48 6.10 4.08 11.08

Appendix F - TCM Quantification






