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SECTIOND
SPECIFIC REGIONAL ANALYSISREQUIREMENTS

CHAPTER 6
SERIOUSAND ABOVE OZONE AND CO NONATTAINMENT AREAS

In addition to the regiona andlysis criteria and requirements applied to dl areas a dl times (as discussed
in Chapter 5), and in order to demonsirate conformity, serious and above ozone and CO nonattainment
aress are required to follow the following specific criteria, as stated in the conformity rule:

40 CFR 893.122, as amended by 62 FR 43814, August 15, 1997

(b) Regional emissions analysis in serious, severe, and extreme ozone nonattainment areas and
serious CO nonattainment areas must meet the requirements of paragraphs (b)(1) through (3) of
this section if their metropolitan planning area contains an urbanized area population over
200,000.
(1) By January 1, 1997, estimates of regional transportation-related emissions used to support
conformity determinations must be made at a minimum using network-based travel models
according to procedures and methodsthat are available and in practice and supported by current
and available documentation. These procedures, methods, and practicesare available fromDOT
and will be updated periodically. Agencies must discuss these modeling proceduresand practices
through the interagency consultation process, as required by §93.105(c)(1)(i). Network-based
travel models must at a minimum satisfy the following requirements:
(i) Network-based travel models must be validated against observed counts (peak- and off-
peak, if possible) for a base year that is not more than 10 years prior to the date of the
conformity determination. Model forecasts must be analyzed for reasonableness and
compared to historical trends and other factors, and the results must be documented;
(i) Land use, population, employment, and other networ k-based travel model assumptions must
be documented and based on the best available information;
(iii) Scenarios of land development and use must be consistent with the future transportation
system alternatives for which emissions are being estimated. The distribution of employment
and residences for different transportation options must be reasonable;
(iv) A capacity-sensitive assignment methodology must be used, and emissions estimates must
be based on a methodol ogy which differ entiates between peak- and off-peak link volumes and
speeds and uses speeds based on final assigned volumes,
(V) Zone-to-zone travel impedances used to distribute trips between origin and destination
pairs must be in reasonable agreement with the travel times that are estimated from final
assigned traffic volumes. Where use of transit currently is anticipated to be a significant factor
in satisfying transportation demand, these times should al so be used for modeling mode splits;
and
(vi) Network-based travel models must be reasonably sensitive to changes in the time(s),
cost(s), and other factors affecting travel choices.
(2) Reasonable methodsin accordance with good practice must be used to estimate traffic speeds
and delaysin a manner that is sensitive to the estimated volume of travel on each roadway segment
represented in the network-based travel model.



(3) Highway Performance Monitoring System (HPMYS) estimates of vehicle milestraveled (VMT)
shall be considered the primary measure of VMT within the portion of the nonattainment or
maintenance area and for the functional classes of roadwaysincluded in HPMS, for urban areas
which are sampled on a separate urban area basis. For areas with network-based travel models,
afactor (or factors) may be devel oped to reconcile and calibrate the network-based travel model
estimates of VMT in the base year of its validation to the HPMS estimates for the same period.
These factors may then be applied to model estimates of future VMT. In this factoring process,
consideration will be given to differences between HPMS and network-based travel models, such
asdifferencesin thefacility coverage of the HPMSand the model ed network description. Locally
developed count-based programs and other departures from these procedures are permitted
subject to the interagency consultation procedures of §93.105(c)(1)(i).

In this Chapter, we will focus our discussion on the network and other modding requirements gpplicable
specificaly to serious and above ozone and CO nonattainment aress.

CONFORMITY DETERMINATION REQUIREMENTS FOR SERIOUS AND ABOVE CO NONATTAINMENT
AREAS

The criteriaand proceduresfor regiona analysesfor conformity determinationsin seriousand above ozone
and CO nonattainment areas must meet the following requirements:

# Network-based travel mode requirements,
# Traffic speed and delay estimates, and
# Highway Performance Monitoring System (HPMS) estimates of Vehicle Miles Traveled (VMT)

CRITERIA AND PROCEDURES FOR DETERMINING CONFORMITY FOR ACTIONS UNDER REVIEW

Perhaps the best summary for the conformity criteria applicableto transportation plans, TIPsand projects
isTable 1 of the Conformity Rule:

40 CFR 893.109 (b), as amended by 62 FR 43807, August 15, 1997
TABLE 1 - CONFORMITY CRITERIA

ALL ACTIONSAT ALL TIMES

§93.110 Latest planning assumptions
§93.111 Latest emissions model
893.112 Consultation

TRANSPORTATION PLAN

§93.113(b) TCMs
§93.118 OR §93.119 Emissions budget OR Emissions reduction
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TP

§93.113(c) TCMs

§93.118 OR §93.119 Emissions budget OR Emissions reduction
PROJECT (FROM A CONFORMING Plan/TIP)

§93.114 Currently conforming plan/TIP
§93.115 Project from a conforming plan/TIP
§93.116 CO and PM , hot spots

§93.117 PM,, control measures

PROJECT (NOT FROM A CONFORMING Plan/TIP)

§93.113(d) TCMs

§93.114 Currently conforming plan/TIP
893.116 CO and PM-10 hot spots
§93.117 PM-10 control measures

893.118 OR §93.119 Emissions budget OR Emissions reduction

Detailed description of conformity requirements are discussed in the rule and in other sections/chapters of
this document:

wnN

5.
6.

Generd regiond analys's requirements

- Latest Planning Assumptions (893.110) (Chapter 5)

- Latest Emissions Model (893.111) (Chapter 5)

- Consultation (893.112) (Chapter 2),

TCMs (893.113) (Chapter 3),

Emissions Budget (893.118) (Section D),

Emissons Reduction Testsincluding discussonson andysisyearsfor meeting emissonsreduction tests
and “Basding’ and “Action” scenarios (893.119) (Section D),

Conformity Credits for Control Measuresin Regiona Andysis (893.122) (Chapter 5), and

CO Hot-spot Analysis (893.116) (Chapter 10).

SPECIFIC CRITERIA AND PROCEDURES FOR DETERMINING CONFORMITY FOR SERIOUSAND ABOVE
OzONE AND CO NONATTAINMENT AREAS

Inaddition to thecriterialisted in Table 1 of the conformity rule, the conformity determination isalso based
on the criteria specific to the nonattainment areas, which are summarized in Exhibits 26 and 27 for ozone
and CO, respectively.
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Exhibit 26
Actions and Tests for Moderate and Above Ozone Nonattainment Areas
(40 CFR 893.109[c] as amended by 62 FR 43807, Aug. 15, 1997)

Nonattainment Area Actions/Tests Sec. (8) Applicable Time Period
All nonattainment and Latest planning assumptions 93.110 All times
maintenance areas Latest emissions model 93.111
Consultation 93.112
TCMsin an approved SIP 93.113
Moderate and above, if an Motor vehicle emissions budget 93.118 After EPA has declared a SIP motor vehicle
adequate or approved SIP test emissions budget to be adequate for transportation
budget exists conformity purposes
Moderate and above, if no Emissions reduction tests 93.119 If EPA declares motor vehicle emissions reduction
adequate or approved budget (build/no-build test AND less- budget in submitted control strategy SIP
exists than 1990 test) inadequate for transportation conformity and no
previously established motor vehicle emissions
budgets exists.
Moderate and above with Must satisfy one of the Until maintenance plan is submitted
three years of clean data that following: 93.119
have not submitted a 1. Emissions reduction tests; OR | 93.118
maintenance plan and EPA 2. Budget test, using the motor
has determined are not subject | vehicle emissions budget in the
to reasonable further progress | submitted control strategy SIP; 93.118
and attainment OR
demonstration requirements 3. Budget test using motor
vehicle emissions in the most
recent year of clean data as the
motor vehicle emissions budget
so long as EPA has established
the budget through rule making
that determines the area has
clean data
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Exhibit 27

Actions & Tests for Carbon Monoxide Nonattainment & Maintenance Areas
(40 CFR §93.109[d], as amended by 62 FR 43807-08, Aug. 15, 1997)

Nonattainment/ Actions/Tests! Sec. (8) Applicable Time Period
Maintenance Area
All nonattainment and Latest planning assumptions | 93.110 All times
maintenance areas Latest emissions model 93.111
Consultation 93.112
TCMsin approved SIPs 93.113
Hot Spot test 93.116
Serious and moderate CO Motor vehicle emissions 93.118 After EPA finds the motor vehicle
areas with design value budget test emissions budget in the submitted revised
greater than 12.7 ppm control strategy plan or maintenance plan
adequate for transportation conformity
purposes
OR
Serious and moderate CO Emissions reduction tests 93.119 If EPA declares the motor vehicle
areas with design value (build/no-build test and less- emissions reduction budget in the revised
greater than 12.7 ppm than 1990 test) submitted control strategy implementation
plan or main-tenance plan inadequate for
transportation purposes and no previously
established motor vehicle emissions budget
existsin an approved SIP or previously
submitted revised control strategy or
maintenance plan
Moderate areas with Must satisfy one of the Until maintenance plan is submitted
design value of 12.7 ppm following:
or below or not classified 1. Emissions reduction tests 93.119
CO non-attainment area (either build/no-build test or
(not re-quired to submit no-greater-than 1990 test)
an attain-ment OR
demonstration and have 2. The State submits a
not submitted a main- revised implementation plan | 93.118
tenance plan.) to EPA that contains motor
vehicle emissions budgets
and satisfies the emissions
budget test

! Regional analysisisrequired. Network models are required for serious and above ozone and CO areas with urbanized
populations greater than 200,000. All other areas already using network models must continue todo so. For all others areas, best
professional practice should be used.
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Network Modeding Requirements

Network models are required for regiond emissons andysis conducted in serious and above ozone and CO
nonattainment areas with a urban population of 200,000 and more. All modelswere to have been in place by
January 1, 1997. Furthermore, areasthat are not serious or above ozone or CO nonattainment or maintenance
areas with a population of less than 200,000 that have been using a network-based modeling andyss must
continue to do so. In addition, whether or not an arealis required to use a network modd, dl areas must use
the consultation process to select regiond models and assumptions, as required by 40 CFR893.105(c), as
amended by 62 FR 43805, Aug. 15, 1997.

The decison on etting the threshold for the network modeling requirements in urban areas with a population
of 200,000 and more is based on severa factors:

Paraphrased from 40 CFR, as amended by 62 FR 43790, August 15, 1997

...EPA believes that network modeling requirements are most important for large urbanized
areas....

...EPA believes that network modeling is not always appropriate in rural or urban areas with
smaller populations, and therefore, should not be required in these areas...

...893.122(c) of the conformity rule requires areas that are already using network models to
continue using them, even if they are not serious or above areas or have a population less than
200,000. EPA and DOT will consider the specific technical needs of smaller areas when
developing future modeling guidance...

The 1997 conformity rule has streamlined the modeling criteria from eeven (40 CFR 851.452(b)(1)(i)-(xi),
58 FR 62230-31, Nov. 24, 1993) to six (40 CFR 893.122(b)(1)(i)-(vi), Aug.15, 1997. EPA bdievesthat
the streamlined criteria and darified rulelanguage will assst areasin implementing the rul€ s network modeling
provisons, and the retaining of these criteria establishes minimum acceptable practice.

EPA proposed and requested comment on three options for addressing the modeling criteriain the conformity
rule proposed rule making process. Option 1 proposed to eliminateall of the 11 required attributes of network
modds in the origind November 24, 1993, find transportation conformity rule and address the attributes only
in guidance. Option 2 would have retained al of the origind modeling attributes. Option 3 proposed to
greamline the origind requirements for network models and address the diminated attributes in guidance. In
the 1997 conformity rule, EPA findized Option 3 with the six modeling criteria. EPA and DOT, as gtated in
the preamble to the 1997 conformity rule (40 CFR, 62 FR 43791, as amended Aug. 15, 1997), are aso
committed to develop modeing guidance in the future to address some of the modeling requirements thet are
eiminated from the ruleand to foster the exchange of information on current and future modeling improvements,
through an open stakeholder process. The modeing guidance will be updated periodicaly as modeling
practices become more sophisticated.
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Sx Network-based Travel Modeling Requirements

The six modeling criteria and their specific requirements are summarized below. (Refer to 40 CFR
§93.122(b)(2)(i)-(vi), as amended by 62 FR 43793, Aug. 15, 1997 for complete discusson.)

1. Vdidation agains observed countsfor base year not morethan 10 yearsprior to conformity determination.

EPA requires that modes should be vdidated against counts for all modes, including trangt, bicycle, and
pedestrians againg "observed" counts. EPA hasaso qudified the proposed requirement for validation against
peak- and off-peak counts so that validation against both pesk- and off-peak countsis only required where
itispossble. EPA isaware that not al areas collect peak- and off-peak counts. As aresult, athough EPA
continues to believe that validation againgt pesk- and off-peak counts is preferable, the rule only requires it
whereit is dready possble given available data EPA intends to address other vaidation issues such astime
limit for validation, validation against pesk- and off-peak travel demand, traffic volume, speed, and mode share
data for household and commercid travel, etc., in the EPA/DOT modeling guidance which will have further
discussion about best practices and other advances in validation techniques.

EPA requiresthat model forecasts be analyzed for reasonableness and compared to historica trendsand other
factors, and that the results be documented. Historicd trends in travel behavior may include factors such as
changesin per capitavehicletripsand VMT, trip length, mode shares, and time-of-day travel. Detailswill be
addressed in the forthcoming modeling guidance.

2. Documented current assumptions of land use, population, employment and other network-based modeling
assumptions.

EPA requires land use, population, employment, and other network-based modd assumptions to be
documented and based onthebest availableinformation. Detailson* other network-based mode assumptions’
will be addressed in the EPA/DOT modeling guidance.

3. Conggent land devel opment scenarios and future trangportation aternativesfor which emissonsare being
estimated.

The didribution of employment and residences for different transportation options must be reasonable.
Appropriate consderation must be givento how mgor anticipated trangportation system improvements might
influence development and, in turn, how that might affect the forecasted distribution of population and
employment used to estimate travel and emissons.

4. A capacity-sendtive assignment method must be used, and emissions estimates must be based on a
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methodology which differentiates between peak- and of f-peak volumes and speeds and uses speeds based on
find assgned volumes.

EPA intends that emissions be calculated on the basis of peak- and off-peak speeds separately and applied
to pesk- and off-peak find assgned volumes, regardless of whether these assigned volumes are based on
peak- and off-peak modeling or are modeled on a 24-hour bas's.

5. Reasonable agreement between zone-to-zone travel times used in trip distribution and the travel times
resulting from traffic assgnment (i.e. feedback).

This network modeling requirement isbased on 40 CFR 851.452(b)(1)(iv), 58 FR 62230, Nov. 24, 1993 and
40 CFR 8§93.130(b)(1)(iv), 58 FR 62249, Nov. 24, 1993, of the November 1993 conformity rule, which
requires feedback of travel times resulting from traffic assgnment to travel times used in trip distribution.
Reasons for EPA to retain thisrequirement include: thereis clear theoreticd judtification for feedback between
traffic assgnment and trip digtribution, especidly in congested areas, and full feedback is dready widdy
available and used.

The rulerequiresthat zone-to-zonetravel impedances (which may include acombination of vehicletrave time,
cogt, travel times by other modes, etc.) used in trip digtribution be in reasonable agreement with travel times
that are estimated from fina assigned traffic volumesto reflect thefact that speeds should be estimated by post-
processing assigned volumes.

6. Sengtivity to time, cost, and other factors affecting travel choice.

Network-based models must be reasonably sengtive to changes in the time(s), cost(s), and other factors
affecting travel choices. The November 1993 conformity rule strongly encouraged a dependence of trip
generation on the accessihility of destinations, but it was not specificaly required. EPA continues to beieve
that such atrip generation requirement is not awiddy available, minimum practice.

Deadline for Use of Network Models and Affected Area?

The 1997 conformity rule extended the deadline for implementing the network modeling requirements from
January 1, 1995 to January 1, 1997. EPA acknowledged that the January 1, 1997 deadline has aready
passed, since the conformity rulewasfindized on August 15, 1997. Theorigind conformity rule required that
areas use network models in conformity analysis by January 1, 1995, and when the proposal was being
devel oped, most areas had achieved therule€ s network modeling requirements by thisdeadline. EPA believed
that an extension until January 1, 1997 would be adequate to address the difficultiesfor the few areasthat had
not yet complied with the deadline. At present, dl affected areas are using network models.

240 CFR, as amended by 62 FR 43790-43791, Aug. 15, 1997.
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Traffic Flow and Delay Estimates

“Reasonable methods in accordance with good practice’” must be used to estimate traffic speeds and delays
in a manner that is sendtive to the estimated volume of travel on each roadway segment represented in the
network-based travel model (40 CFR 893.122(b)(2), as amended by 62 FR 43814, Aug. 15, 1997).

Issue of Free-flow Speed and Speed Post-Processing®

EPA bdievesthat free-flow speeds on network links should be based on empirica observations, arequirement
inthe November 1993 conformity rule 40 CFR 851.452(b)(1)(iv), 58 FR 62230, Nov. 24, 1993 and 40 CFR
§93.130(b)(2)(iv), 58 FR 62249, Nov. 24, 1993, and other network speed related issues are best handled
in modeling guidance, where they can be fully discussed and can avoid misinterpretation.

EPA and DOT emphasize that input network speed assumptions used in mode application must be consstent
withspeed assumptions used in model devel opment and cdibration, and that these assumptionsand cdibration
techniques should be documented.

EPA and DOT recognize that free-flow impedance inputs into traffic assgnment may not reflect empiricaly
observed free-flow speeds, because these input impedances may reflect considerations that affect travel
behavior other than travel time, such as driver preferences for using specific classes of facilities  If free-flow
impedance inputs used in traffic assgnment deviate dgnificantly from observed free-flow speeds, the
documentation should include adiscusson of the differences and rationale for adjustments made.

Since emissons estimates are extremely sensitive to vehicle speed, EPA and DOT recommend that speeds be
edimated in a separate step after traffic assgnment (aso known as "post-processing’”), using refined speed-
volume relationshipsand final assgned traffic volumes. Post-processed speeds estimated in the validation year
should be compared with speeds empirically observed during the peak- and off-peak periods. These
comparisons may be made for typica facilities, for example, by facility classarea type category. Based on
these comparisons, speed-volume rel ationships used for speed post-processing should be adjusted to obtain
reasonable agreement withobserved speeds. Regardless of the specific analytical technique, every effort
must be made to ensure that speed estimates are credible and based on a reproducible and logical
analytical procedure.

Highway Performance Monitoring System (HPM S) Estimatesof VM T

The Highway Performance Monitoring System (HPMYS) is a nationd trangportation data base. It includes

3 40 CFR, as amended by 62 FR 43794, Aug. 15, 1997.

4The November 1993 requirement was read by some to require significant data collection efforts. In fact, EPA had smply
intended that available empirical information be used instead of posted speed limits.
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limited dataon dl public roads, more detailed datafor asample of the arteria and collector functional systems,
and certain summary information for urbanized, smal urban and rurd areas. The HPMS provides data that
reflects the extent, condition, performance, use, and operating characteristics of the Nation’ shighways. Please
see the FHWA HPM S website for more information: http:/mwww.fhwa.dot.gov/ohim/hmpspage.htm.

As described in the conformity rule®, for areas which are sampled on a separate urban area basis, HPMS
estimates of vehiclemilestraveled (VMT) shdl be consdered the primary measure of VMT within the portion
of the nonattainment or maintenance area and for the functional classes of roadwaysincluded in HPMS. For
areas with network-based travel models, afactor (or factors) may be developed to reconcile and cdibrate the
network-based travel modd estimates of VMT in the base year of itsvaidation to the HPM S estimatesfor the
same period. Thesefactors may then be gpplied to modd estimates of future VMT. In this factoring process,
consderation shal be given to differences between HPMS and network-based travel modeds, such as
differences in the facility coverage of the HPM S and the modeled network description. Localy developed
count-based programs and other departures from these procedures are permitted subject to the Interagency
Conaultation Procedures of 40 CFR 893.105(c)(1)(i), asamended by 62 FR 43805, Aug. 15, 1997, and dso
discussed in Chapter 2.

Communities that are not designated serious or above ozone or CO nonattainment areas may aso use the
HPM S procedure described above or other locally developed programs and procedures (e.g. count-based
programs), subject to the interagency consultation process. A detailed discussion of the procedures to be
followed in the gpplication of the factoring recommendations is presented later in this Chapter.

INTEGRATION OF NETWORK M ODEL AND EMI1SSIONSM ODEL FOR REGIONAL ANALYSIS

Development of regiond emissions estimates for plan or T1P conformity determinations require the integration
of travel demand estimates and the emissionsfactors output by the most current emissionsfactor mode. Exhibit
28 graphically digplays an example of the integration process that is required to develop regiond emissons
estimates.

Exhibit 29 showsthat estimates of VMT that are output by the regiond travel demand modd for the base year
must be compared to VMT data for the same year obtained from HPMS. The base year estimates of VMT
output by the modd must be adjusted to match the HPMSVMT estimates on aroadway class-specific basis,
resulting in HPMS-adjusted VMT estimates for each roadway class. EPA has developed guidance that
provides additiona details on the technica issuesinvolved in this adjustment process®

Estimates of congested speed for each roadway class, and output by the regiond travel demand modd, are
input to the MOBILE emissions modd to develop roadway class-specific emissonsfactorsfor the base year.
Theseemissionsfactorsare combined withtheHPM S-adjusted VM T estimatesto compute on-road emissions

540 CFR §93.122(b)(3), as amended by 62 FR 43814, Aug. 15, 1997.
6 U.S. EPA, 8187 VMT Forecasting and Tracking Guidance, Jan. 1993.
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for eech roadway class. Theresulting emiss onsestimates are then summed to computetotal regiond emissons
from on-road motor vehicles.
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Exhibit 28
Integration of the Travel & Emissions Modeling
Processes for Regional Analysis
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D-6-12



Exhibit 29
Conventional Regional Travel Models

Regional Economics
Regional Demographics
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For each future year of interest (i.e., andysis year), the regiond travel modd must first be used to develop
roadway-class specific VMT estimates. These estimates are then compared to the base year VMT estimates
output by the travel model, to develop roadway-class specific growth rates. The base year HPM S-adjusted
VMT estimates described above are then multiplied by these growth rates to compute future year HPMS-
adjusted VMT estimates. Similar to the base year computation methodology, congested speeds output by the
modd areinput to MOBILE to develop roadway class-specific emissonsfactors. TheHPMS-adjusted VMT
estimates for each roadway class are then multiplied by the emissions factors output by MOBILE, and the
resulting emissions estimates summed across dl roadway classesto computetota regiona on-road emissions.
This processisfollowed for each sdected andyssyear.

The above example provides one approach to computing HPMS-adjusted VMT estimates for each andysis
year and scenario. There are, however, anumber of other variations that could be pursued depending on the
robustness of theavailable dataand desired level of anadlyss. For example, additiona tempora resolution could
beintroduced into theandysisby performing separate peak- and off-peak period computations (or even hourly
computations if such data are avallable). Finer spatid resolution could aso be pursued by performing the
cdculations on alink-specific basis, or by traffic andyss zone (TAZ) or other geographic limits.

It is also possible to limit the resources required for adjusting regiona travel demand modeling results to
avalable HPMS counts, by developing a single area wide adjustment factor rather than disaggregating the
andyss by roadway class. However, this approach may lead to a loss in accuracy likely to result from
developing and using asingle growth rate to represent the changein travel acrossal roadwaysin an urban area.

CHECKING THE REASONABLENESSOF TRAVEL M ODEL FORECASTS

FHWA issued a memorandum on December 21, 1995’ to provide guidance on issues regarding model
validation and reasonable expectations of current travel model capabilities. The FHWA guidance discussed
that two difference processes are used to verify that: 1) the model is doing what it is expected to do
(cdibration), and, 2) what the modd is doing is correct (vaidation). Calibrationand vaidation tetstypicaly
employ comparisons between model ed and measured estimates of vehicle volumes on specific links, ignoring
other modd estimatessuchasVMT, vehicle-hourstraveled (VHT), congested speeds, travel times, and delay.
However; in the development of emissonsinventories, key travel parameters are trips, VMT, and speed.

To provide a reasonableness check on the network mode forecasts, modders typicaly define a set of
screenlines. Modd-estimated traffic volumes are then checked againgt actua counts of the traffic crossing the
lines It is desrable to establish at least two screenlines which extend to the limits of the region (one
goproximately east-west and the other approximately north-south). Additional screenlines are often located
aong naturd or congtructed barriers (e.g. lakes, rivers, mountain ranges, freeways, cands) within the region.
Generdly, the more screenlines the better, with the exact number most often depending on the resources that
the planning agencies have available for such traffic count activities.

" FHWA Memorandum, Travel Modeling Guidance for Air Quality Analysis, Dec. 21, 1995. See Appendix H.
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Additiona ingghts on thisissue, as well as more sophisticated methods for evauating the vdidity of regiond
travel modesis contained in the NARC Modeling Manual® (Section 3.6, Model Development and Validation,
pp. 3-86).

Opportunitiesand Limitationsin Travel Demand Modeling

The conventiona four-step travel demand forecasting modd, as shown in Exhibit 29, has severd limitations,
induding:

. Mode split and traffic assgnment are often treated in a recursive framework with feedback and
gpproximate equilibration, but the feedback loops only extend to trip distribution,
. Smilar feedback loops often do not extend to trip generation, auto ownership, or the pattern of activity

location in the region, and effects of facilities on land development and use are not well represented,
. Time of travel and peeking are treated in highly approximate ways,

. Route choice and accessibility are often defined in terms of travel time rather than abroader measure
encompassing cost or other indicators of qudity of service,
. A vehicletripinvolving multiple stops (e.g. a agasstation) istypically trested asaseries of non-related

trips, rather than asa single linked trip,

. Andyss typicaly focuses on vehicular trips while ignoring or downplaying trips made on foot or by
bicycle, and focuses on home-based trips while treating non-home based travel in highly gpproximeate
ways, and

. Little is known about the number, length, or location of intra-zond trips.

While these limitations are vaid, it isimportant to remember the origin and purpose of existing travel demand
models. By and large, they were originally developed to help determine the size of needed highways (i.e. given
projected travel patterns, how much additional capacity would be needed and where). In contrast, these
modes are now being used to assess the impacts of dternative policies designed to reduce trips, dter trip
lengths, increase vehicle occupancy and avariety of other trangportation demand management strategies. These
new uses cdl for accurate link-level speeds and volumes to address demands for increasingly accurate
emissons impact estimates.

Opportunitiesand Limitationsin Emissons M odeling
When MOBILE 6 is rdeased, thisinformation will be updated accordingly.

MOBILE is designed to generate emissions estimates based on a series of default assumptions (based on
nationa estimates) that have been coded into the mode!. Its accuracy can, however, be sgnificantly improved

8 Harvey, G and E. Deakin, A Manual of Regional Transportation Modeling Practicefor Air Quality Analysis, prepared for
NARC, July 1993.
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by input of area-specific assumptions when adequate dataisavailable. An example of the processthat can be
used to develop such area-specific inputs is presented in Exhibit 30.

The qudity of emissons modding resultsis only as good as the underlying data. In cases where only limited
locdl data are available, additiona data collection may be needed to improve the accuracy of the modeling
results. Before embarking on a program to improve the accuracy of moded inputs, andysts should perform a
limited sengtivity andysis on the modd. The purpose of the anadlyss would be to determine where to best
invest limited modeling resources.

Exhibit 30 shows tha the underlying area-specific data (vehicle regidration data and annua mileage
accumulation rates) can be used to compute aloca VMT mix. While the data described above are available
inmost urban aress, thisanalyssrequiresacertain level of resourcesto complete. Additiona resourceswould
be needed to perform smilar analysis to develop other area-specific assumptions that can be input to the
emissons modd.

It thus comes down to aquestion of what level of resources are avail able and should be used to make modeling
improvements.  The opportunity exigs to improve modeing results, but doing so may require significant
resources. Asagenerd rule, conformity-related emissonsanaysisshould rely on assumptionsasgood asthose
used in SIP-related emissons andyss.

Exhibit 30
Comparison of MOBILE Default & Area-Specific VMT Mixes

Default VMT Mix

The default VMT mix represents a typical urban mix, based on national data characterizing registration
distribution, annual mileage accumulation rates by age for each vehicletype, etc. Thisdefault mix isused to
compute a composite emissions factor in MOBILES from the eight vehicle class-specific (e.g. light-duty
vehicles) emissions factors computed by the model.

Area-SpecificVMT Mix

To compute an area-specific VMT Mix, vehicle registration data can be used to compute the fraction of the
in-use fleet for each vehicle class contained in the model. Annual mileage accumulation rates can also be
obtained in those areas where vehicle mileageistracked (e.g., in an I/M Program areawhere vehicle mileage
is recorded at the time of annual or biennial testing). Average mileage accumulation rates for each vehicle
class can be computed from these data and combined with the vehicle class-specific fleet fractions obtained
from the registration datato compute class-specific VMT fractions (i.e. VMT mix). Theresulting VMT mix is
then input to MOBILE.

CRITERIA AND PROCEDURES FOR DETERMINING CONFORMITY FOR NO, NONATTAINMENT AREAS

The conformity determination in aNO, nonattainment area is dso based on the criteria specific to the
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nonattainment area, which are summarized in Exhibit 31. In short, NO, nonattainment areas have the
option to use either the build/no-build test or no-greater-than 1990 test to determine conformity, provided
they have not submitted a control strategy SIP or maintenance plan.®

Exhibit 31
Actions & Tests for NO, Nonattainment & Maintenance Areas
(40 CFR §93.109[f], as amended by 62 FR 43808, Aug. 15, 1997)

Nonattainment/ Actions/Tests Sec. (8) When
Maintenance Area
All NO, nonattainment | Latest planning 93.110 All times
and maintenance areas | assumptions 93.111
Latest emissions model 93.112
Consultation 93.113 (b) -
TCMs (for transportation | (c)
plan/ TIP)
NO, nonattainment and | Motor vehicle emissions 93.118 After EPA findsthe motor vehicle
mai ntenance areas budget test emissions budget in the submitted

revised control strategy SIP or
maintenance plan adequate for
transportation conformity purposes

Emissions reduction tests 93.119 If no adequate budget exists.
(build/no-build test OR no-
greater- than1990 test)

For other requirements, see the following sections of this Guide:

C Gened regiond anayss requirements

- Latest Planning Assumptions (§893.110) and Chapter 5

- Latest Emissons Modd (893.111) and Chapter 5

- Consultation (893.112) and Chapter 2,

TCMs (893.113) and Chapter 3,

Emissions Budget (893.118) and Section D,

Emissons Reduction Tests including discussions on andysis years for meeting emissons reduction tests
and “Basdling’ and “Action” scenarios (893.119) and Section D, and

Conformity Credits for Control Measures in Regiond Anaysis (893.122) and Chapter 5.

0 «O) O O

9 40 CFR §93.119(c), as amended by 62 FR 43812, Aug. 15, 1997.
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QUESTIONSAND ANSWERS

How do modding improvements relate to confor mity requirements?

Paraphrased from 40 CFR, as amended by 62 FR 47392, August 15, 1997

...EPA recognizes the concerns about the implementation difficulties that may occur as a result of
model improvements which may lead to problems associated with inconsi stencies between the models
used in

conformity analysis and those used in SIP development. However, Clean Air Act 8176(c)(1)(B)(iii)
requires conformity determinations to "be based on the most recent estimates of emissions.” EPA
believes that areas must use the most current tools available at the time of the conformity
determination, in accordance with the Clean Air Act. Using the best models and assumptionswill also
produce the best emissions estimates on which areaswill base decisionsregarding transportation and
air quality. EPA also notes that areas already have the ability to use the consultation process to
coordinate the introduction of transportation modeling improvements into their planning...

Regional travel forecastsareavailablefor pm peak- and off-peak periods. At what level of temporal
detail (e.g. hourly, daily, etc.) should regional emissions be calculated?

The trangportation conformity rule (40 CFR 893.122[b][1][iv], asamended by 62 FR 43814, Aug. 15, 1997)
requiresthat al urbanized areas of greater than 200,000 population must use a cgpacity-sendtive assgnment
methodology that differentiates between pesk- off-peak link volumes and speeds, and uses speeds based on
find assgned volumes. Thus, regiona emissionsmust be computed on the basis of both peak-off-peak periods.

How can an areatake emissions credit for land use activitiesthat improve air quality?

In January, 2001 the EPA announced the availability of “Improving Air Qudity Through Land Use Activities’
(EPA 420-R-01-001). This guidance describes options of how areas can account for ar qudity benefits of
their local land use strategies through the SIP and/or conformity processes. In generd, states can account for
ar quaity benefits of land use activitiesin one of three ways: 1) include land use activitiesin the initial forecast
of future emissionsin the SIP, 2) include land use activities as control rategiesin the SIP, or, 3) include land
use activities in aconformity determination, without including theminthe SIP. The guidanceis non-regulatory
and can be obtained on EPA’swebsite at: http://mww.epa.gov/oms/transp/traqusd.htm.
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