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[AMS-FRL-4115-8]

VMT Forecasting and Tracking -- Notice of Availability

AGENCY: Environmental Protection Agency (EPA).

ACTION: Notice of Availability of Section 187 VMT Forecasting and Tracking

Guidance.

SUMMARY: Today’s action provides notice of available guidance on how to forecast and
track véhicle miles traveled (VMT) in Moderat_e an_d Serious carbon monoxide (CO) non-
attainment areas with design values greater than 12.7 ppm at the time of classiﬁéation. This

guidance is required by Section 187(a) of the Clean Air Agt Amendments of 1990 (CAAA).

~ The guidanée states that estimates of actual annual VMT in areas subject to the
Section 187 requirements should be obtained from the Highway Performance Monitoring
' Syste,mr (HPMS). A,statg coritaining such an area should cémrnit in its_‘Stat:e | |
Implementatibn Plan (SIP) to follow the Depértment.of Transportation, Federal Highway
Administration guidance in‘ sampling for HPMS, with séparate urbanized area sampling for

the affected areas in 1993 and later calendar years. The HPMS VMT estimates will be used

to track actual VMT.




The guidance also states that VMT forecasts should be based on a validated
network-based travel de_:r;land modeling process meeting certain requirements, except that in
Moderate areas without a currently validated travel demand model that meets these

requirements, VMT forecasts may be based on the HPMS.

Further, the guidance discusses the criteria for determining whether actual VMT or

an updated forecast is greater than a prior forecast.

Finally, the guidance discusses the linkage between forecasted VMT and the several

CO emission inventories required by the Amendments.

As required by Section 187 of the CAAA, the guidance was developed in

consultation with the U.S. Department of Transportation.

TO OBTAIN A COPY OF THE GUIDANCE: Please send requésts by FAX or by mail to
Natalie Dobie. FAX: (313) 668-4368 or FTS 374-8368. Mailing address: Test and
Evaluat‘ion Branch, U.S. EPA Motor Vehicle Emission Laboratory, 2565 Plymouth Road,
Ann Arbor, MI 48105. |

FOR FURTHER INFORMATION CONTACT: Natalie Dobie or Mark A. Wolcott, Test
and Evaluation Branch, U.S. EPA Motor Vehicle Emission Laboratory, 2565 Plymoﬁth
Road, Ann Arbor, MI 48105. Telephone: (313) 741-7812 or (313) 668-4219, FTS 374-
8812 or 374-8219.

SUPPLEMENTARY INFORMATION: Section 187(a)(2)(A) of the CAAA requires that

states containing a Moderate and/or Serious CO non-attainment area with a design value

greater than 12.7 ppm at the time of classification must forecast vehicle miles traveled in the




non-attainment area for e_ach"year before the attainment year. The first forecast is due no
later than November 135, 1992. The VMT forecast for the attainment year is the basis for
the area's attainment demonstration. The intermediate forecasts act as milestones for

progress towards attainment.

Annual updates of the annual VMT forecasts must be submitted to EPA along with .
annual reports regarding the extent to which such forecasts have proven to be accurate.
These reports must contain estimates of actual vehicle miles traveled in each year for which

the forecast was required.

Aithough fhe Section 187 VMT Forecasting and Tracking Guidance does not |
identify the required contingency measures to be impleménted if a VMT forecast is
exceeded by either actual VMT or an updated forecast nor does it discuss the process for |
their nnplementanon the contingency measures and the nnplemcntatlon process will be

discussed i in future EPA guidance.

Dated: March 12, 1992 | I - Lmﬁncd)

- William K. Reilly
Adrmmstrator
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i 551 Secre 00 Seventh St, S.w.
gémm of Office of Assistant Secretary AWash;vg?gn. De. 20590
Officeof theSecretary - - '
of Tansportation
DEC 23 199l

Refer to: HEP-22

Mr. Richard D. Wilson
Director, Office of Mobile Sources
US Environmental Protection Agency
Washington, D.C. 20460

Dear Mr. Wilson:

I am writing in response to your October 30, 1991, letter
transmitting the VMT Forecasting and Tracking Guidance required
by Section 187 of the Clean Air Act Amendments of 1990. This
letter is our formal acknowledgement that the consultation
required under the Clean Air Act in the preparation of this
guidance has indeed taken place.

As you know, EPA and DOT have been working diligently in the
preparation of this guidance since March 1991. This effort has
resulted in a product that we believe addresses the Section 187
requirement and represents good planning practice. The "“Final
Draft" dated November 1991 (with subsequent modifications to
provide for (1) a phase-in for improved VMT estimation over time
and (2) alternative approaches to estimating transit travel),
represents EPA/DOT agreement on appropriate methods for VMT
estimating and forecasting.

From the outset, both EPA and DOT have been concerned that the
methods and procedures contained in the guidance appropriately
consider the analytical and resource capabilities of States and
MPOs, and the state-of-the-practice. This is of particular
concern since these methods for estimating VMT will be applicable
to both serious and above Ozone nonattainment areas as well as
the CO nonattainment areas specified in the guidance. In
addition, we wanted to make the best use of data collection and
analyses already in place to keep additional costs for States and
MPOs to a minimum. We also wanted to use a methodology which
provided consistent validity across ‘the country. The use of the
Highway Performance Monitoring System (HPMS) as a base achieves
these objectives in most cases.

While DOT believes that the methods in the Guidance represent
"best practice," not all States and MPOs are currently up to
this level of application. Some areas will require some
flexibility and time to upgrade to existing procedures. For



example, several States and MPOs have voiced concern over the

current adequacy of local traffic counting programs and HPMS as a
basis for the nonattainment area VMT estimates, as well as the U
Precision level assumed in this data by the guidance. In ’
response to these concerns, we fully support the "phasing-in" of
required precision levels for estimated VMT for 1993, 1994, and

1995. This "phase-in" recognizes that initially there will be
significant unknowns, but that data collection and analytical
processes will be improved over time. While we cannot be

‘certain that a 3 percent variance in the HPMS~based VMT estimate

is achievable by 1995 due to uncertainties involved in the

precision of the data, DOT does support the 3 percent limit as a

goal. The new requirements in the Intermodal Surface
- Transportation Efficiency Act and the Clean Air Act Amendments

will push us towards this goal. : '

We look forward to a continued close association with EPA in the
‘implementation of these and other initiatives related to the
Clean Air Act Amendments. EPA has indicate. that additional,
more in-depth guidance will be developed to assist States and
. MPOs in using the VMT guidance. We offer our support and would
appreciate being involved in this effort. , ' , ‘

Sincerely,

- Deputy Assist Secretary

for Policy and Regulatory
. Affairs ‘ _ '
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- 1.0 . PURPOSE, BACKGROUND, AND GENERAL APPROACH

1.1 P_Utp_m

This gmdance is required by Secnon 187(a) of the Clean Air Act Amendments of 1990
(CAAA) It offers the Envuonmental Protection Agency's (EPA's) recommendanons on how to
forecast and track vehicle miles traveled (VMT) in Moderate and Sericus carbon monoxide (CO)
non-attainment areas with design values greater than 12.7 'ppm at the time of classification.

The purpose of this guidance is to help states prepare Staxe Implementatmn Plan (SIP)
revxslons that EPA can readily propose to approve as meeting the requirements of the CAAA. Ifa
~ state adheres to the gmdance, EPA will propose approval of its SIP. A state  intending to depart
from the gmdance, however, should show that the alternative approach it proposes is technically
sound and adequate to meet the requirements of the CAAA. EPA will review SIP submittals from
such states ona case-by-case basis to determine whether they do in fact comply with the CAAA
requirements. States are encouraged to obtain EPA approval before using methods other than
those specxﬁed in this guidance, in order to avoid later problems. ‘

Each state may assign its responsibilities, as specified in this guidance, to various state
'orgamzanons as it sees fit.: EPA will coordinate its responsxbllmes under the guidance w1th the
~ Federal nghway Admlmstrauon

This guidance does not establish or affect legal rights or obllganons It does not establisha
binding norm, and it is not finally determinative of the issues addressed. Agency decnsmns in any
particular case will be made by applymg the applicable law and regulations to the specxﬂc facts of
that case. In any proceedmg in which the policy articulated i in this guidance may be apphed the
Agency will thoroughly consider the pohcy s apphcabxhty to the facts, the underlying vahdny of
the pohcy, and whether cha.nges should be made in the pohcy based on submissions made by any

person

12

Under the Clean Air Act Amendments of 1990 states have the respon51b111ty to inventory
emissions contributing to violations of the National Ambient Air Quality Standards (NAAQS), to
track these emissions over time, and to ensure the implementation of control strategles that reduce

emissions and move areas towa.rd attainment.




The CAAA establish non-attainment area classifications and control program requirements
ranked according to the severity of a carbon monoxide non-attainment area’s air pollution problem.

There are two (i‘O non-attainment classifications: Moderate and Serious. In addition, for
the purposes of Section 187(a)(2)(A), “Vehicle Miles Traveled,” the subject of this guidance, the
Moderate classification is divided into two sub-classifications on the basis of design value: 12.7
ppm and lower, and greater than 12.7 ppm. This guidance applies to CO non-attainment areas
with design values greater than 12.7 ppm.!

1 The areas currently affected are the following. (For a complete listing of non-attainment area classiﬁcationé and
designations, see the Federal Register Notice "Designation of Areas for Air Quality Planning Purposes” published on
November 6, 1991.) 2

Area Name Design Value Classification
(ppm)

Anchorage, AK ‘ 13.1 - Moderate
Denver-Boulder, CO | 16.2 i Moderate
Fresno, CA ’ : 13.0 Moderate
Las Vegas, NV | s [ 14.4 Moderate
Los Angeles South Coast Air Basin, CA ’ [ 23.4 Serious
New York-N. New Jersey-Long Island, NY-NJ-CT 13.5 Moderate
Provo, UT® 15.8 Moderate
Seattle-Tacoma, WA 13.4 . Moderate
Spokane, WA 13.8 Moderate

% The attainment designation for the area encompassed by Jefferson County, OH, Brooke County, WV, and Hancock

County, WV is not final. At the date of enactment of the CAAA, the area was designated unclassifiable/attainment, but -




Section 187(a) requires Moderate QO non-attainment areas to submit a comprehensive,
accurate, current inventary of actual emissaions from all sources, as described in Section 172(c)(3).
The inventory is defined as the base year inventory and is for the calendar year 1990. EPA has
instructed states to submit draft base year inventories between January and March of 1992. The
inventory must report actual CO emissions during the peak CO season for the non-attainment
area.? All stationary point and area sources and all highway/non-highway mobile sources3 must be

included in the inventory.

Section 187(a)(2)(A) requires that states containing a Moderate and/or Serious CO non-
attainment area with a design value greater than 12.7 ppm at the time of classification must forecast
vehicle miles traveled in the non-attainment area for each yea.f before the attainment year. The first
forecast is due no later than November 15, 1992. The VMT forecast for the attainment year is the
basis for the area’s attainment demonstration. The intermediate forecasts act as milestones for
progress towards attainment.

Annual updates of the annual VMT forecasts must be submitted to EPA along with annual
reports regarding the extent to which such forecasts have proven to be accurate. These reports
shall contain estimates of actual vehicle miles traveled in each year for which the forecast was
required. |

-

these states and EPA are reviewing whether to confirm or reverse this designation and will publish a"separate notice to that

effect. (Federal Register. Vol. 56, No. 215, November 6, 1991.)

b Only the city of Provo was designated non-attainment by operation of law under Section 107(d}(1)(C) of the CAAA,

and the rest of Utah County remained unclassifiable/attainment. However, the state and EPA are reviewing whether to
confirm or reverse that designation under the process set out under Section 107(d)(4XA) and will publish a separate notice to
that effect. (Federal Register, Vol. 56, No. 215, November 6, 1991.)

2 For most CO non-attainment areas, this will be the winter months of November, December, 1990 and January,
1991. | '

3

All states except California should use an updated version of the mobile source emission factor model
(MOBILEA.1) to estimate mobile source emissions. The updated model replaces MOBILE4 and should be used in

the development of all 1990 base year inventories.




The statutory requirement for annual VMT reports suggests that Congress intended the
reports, and any action that they indicate is necessary, to be completed reasonably soon after the
close of the reporting period. This guidance, therefore, specifies that annual reports on actual
VMT and subsequent forecasts should be submitted annually no later than each September 30.
Most states now submit their HPMS data reports to FHWA around June 30, and the additional
three months will allow states to respond to FHWA data validity questions and to prepare updated
projections, projected-versus-actual comparisons, and other elements of the report for EPA. The
first forecast includes the years 1993 and each year prior to the year of attainment. ‘Annual reports

must contain estimates of actual VMT in the non-attainment area in each year for which a forecast is
required.

Section 187(a)(3) requires that a state subject to the VMT forecasting/tracking provision
must provide in its SIP for the implementation of contingency measures if the annual estimate of
actual VMT or a subsequent VMT forecast exceeds the most recent prior forecast of VMT or if the
area fails to attain the CO NAAQS by the attainment date. These contingency measures must be
adopted and enforceable in the SIP and must take effect immediately, without further action by the
State or the Administrator, following such an event.

Section 187(a)(4) is a savings provision for existing vehicle inspection/maintenance (I/M)
programs,

Section 187(a)(5) requires Moderate CO non-attainment areas to submit periodic (historical)
inventories. The first periodic inventory is due no later than September 30, 1995; subsequent
inventories are due every three years thereafter until the non-attainment area is redesignated to

attainment. The periodic inventory must meet the same requirements as those that apply to the base
year inventory.

Section 187(a)(_6) requires Moderate CO non-attainment areas with a design value greater

than 12.7 ppm to implement an enhanced /M program in an urbanized area with a 1980 population
of 200,000 or more.

Section 187(a)(7) requires that a state containing a Moderate non-attainment area with a
design value greater than 12.7 ppm demonstrate that the area will comply with the NAAQS by
December 31, 1995. The demonstration must include specific annual emission reductions
necessary to achieve attainment by that date.

Section 187(b)(1) requires a state containing a Serious CO non-attainment area to make the
same submissions as a state containing a Moderate non-attainment area.




Sections 187(a)(2)(B) and 187 (b)(2) require Senous CO non-attainment areas and Denver,
- Colorado to adopt and implement enforceable transportatlon control measures (TCMs) to offset any
growth in emissions from growth in vehicle miles traveled and numbers of vehicle trips, and to
achieve reductions in mobile source emissions as are necessary in conjunction with other control
measures to comply with the periodic emlssmn reduction requuements of the CAAA. Section
187(b)(2) also requires Serious CO areas only to adopt an employer-based trip reductlon program.

Section 187(c)(2) allows the Administrator to waive any requirements that pertainto -
transportation controls for CO non-attainment areas in which mobile sources do not contribute
significantly to CO levels in the area.

Section 187(d) requires Serious CO non-attainment areas to submit to EPA by March 31,
1996 a demonstration that‘,the emission reductions anticipated to occur by December 31, 1995 as
specified in the 1992 State Implementation Plan revision have, indeed, occurred. Serious CO non-
attainment areas that miss this milestone must submit to EPA a SIP revision to implement an
. economic incentive and transportauon control program sufficient to achieve the annual emission .
reductions specified in the SIP by the attainment date. This SIP revision is due within nine months
of a failure to make the demonstration or of EPA’s notification of an inadequate demonstration.

Sections 187(b)(3) and 211(m) together require that a state containing a CO non-attainment
area with a design value above 9.5 ppm based on 1988 and 1989 data must require that, By
November 15, 1992, fuel sold or éupplied or offered fqr sale or supply within the larger of either
the Consolidated Metropolitan Statistical Area (CMSA) or Metropolitan Statistical Area (MSA) in
which the non-attainment area is located contain 2.7 percent oxygen by weight during the period
of high CO concentrations, as determined by the Administrator.

~ Section 246(a)(2)(B) requires all CO non-attainment areas with a 1980 population of
250,000 or more and a design value of 16.0 ppm or greater to provide for clean-fuel vehicle fleet
programs no later than May 15, 1994. The programs must requxre a specified percentage of fleet
vehicles in model year 1998 and thereafter to be clean-fuel veh1cles and use clean altemauve fuels
when operating in the non-attainment area.

1.3 neral oach

Air quality forecastmg and attainment planning require an estimate of emissions in a certain
geographic area in a past period with a known air quality, and forecasts of future emissions under
various alternative strategies designed to reduce emissions. Motor vehicles are the dominant
source of CO in most non-attainment areas. CO emissions from highway motor vehicles are a




product of gram per mile emission factors (reflecting periods of both travel and parking) and the
number of miles driven._ The emission factors in turn are a function of trip length and traffic flow,
with average traffic speed being the most common indicator of flow.

While trip length and traffic flow characteristics also influence emissions and are to some
extent sensitive to influence by clean air programs, the more VMT growth there is in an area, the
more effort is required to reduce both per vehicle and stationary source emissions to attain the
ambient CO standard by the required deadlines. Consequently, the CO attainment plan is built
largely around forecasted VMT in the attainment year.

However, future VMT is dependent on trends in regional population and economic growth,
on land and transportation system development patterns, and on the effectiveness of measures to
foster the use of alternative modes of transportation. Forecasting VMT is therefore subject to

uncertainty.

A feature of the Clean Air Act Amendments of 1990 is annual VMT tracking in CO areas in
the period prior to the target attainment date. This is intended to spot situations in which the actual
VMT growth occurring in the non-attainment area is higher than the forecasted VMT growth used
in the attainment demonstration. Such a situation may arise from higher than expected population
‘or economic growth, or lower than expected success at promoting alternative modes of travel.
Under these circumstances, attainment is in jeopardy, and action beyond that originally
contemplated in the demonstration might be necessary. Such actions include further reducing VMT
growth and per mile vehicle emissions, as well as further controlling stationary emissions sources.

Because of the safety-net role played under the CAAA by a good tracking system and
contingency measures, uncertainty in the initial VMT forecast is of ‘somewhat less concemn than it
otherwise might be, since deviations from the forecast can be detected and mid-course corrections
can be made to preserve the attainment date. This guidance, therefore, places as much emphasis on
a well-defined and quality-assured tracking method as it does on valid forecasting methods. In
particular, the guidance specifies the use of systematic traffic ground counts as the underlying data
for estimates in the future of actual VMT, at least in the urbanized area. This method is considered
by EPA to be superior in terms of both practicality and effectiveness to other methods such as
driver surveys, odometer data, registration counts, fuel sales, annually validated network models,

etc,




In preparing this guidance, EPA encountered two views among interested parties regarding
how ground counts should be used to estimate actual travel in a year just cdmpleted. One view
supported the approach that has already been institutionalized in the Federal Highway
Administration’s Highway Performance Momtormg System. In this approach traffic counts taken
at various points on an urban area’s road network are directly expanded i into an estimate of area-
 wide VMT using statistics on the number of roadway miles associated with each sampling point.

The other view supported the use of rretworkjbased transportation models, which

. theoretically provide more detaﬂ on the location, sources, and purposes of travel. While network-

' based models‘begin with only irrdirecr indications of VMT (for example, number of households,
household locations, and household ttips per day by purpose), their final results are generally
_validated via comparison to actual ground counts at selected sites, usually sites on major traffic

~corridors. However, annual updates of household and other input data and annual validation
against traffic counts would be too resource intensive to be practical. ’I'herefore EPA has chosen
to specify the use of the HPMS approach in this guidance for purposes of tracking 1993 and later

VMT. '

Estimating 1990 VMT Visra different issue because some areas did not make as full a set of
HPMS ground counts as they will be able to in 1993 given this guidance as advance notice, and
because validating a network-based model for one historical year is a practical possibility. EPA
therefore considered including as an option in the guidance the use of network models to define

- 1990 VMT, provrded that demographrc inputs are properly updated to 1990 and the model is

validated against 1990 ground counts However, this method was not consxdered to.be viable for .
most areas due to the general disrepair of a large number of network models Areas should use

~  this method only if theu' network model i is pamaularly strong and their 1990 HPMS data are
‘particularly weak and only aﬁer consultmg with EPA '

- Smce HPMS will b‘e used to track VMI' after 1990, areas hsing a network model to
estimate 1990 VMT must accept the risk entailed in comparing data derived from two different
estimation methods.. If the 1990 VMT estimate from the model is not consistent with later HPMS
data, the discrepancy may not be discovered until the later HPMS data are reported and
adjustments will have to be made. - :

For forecasting VMI‘, network models were chosen as the best method. Thqugh these
‘models are not considered to be a superior source of historical area-wide VMT, if they are well
 validated and if they use an ethbnum approach to allocating tnps, they are considered to be the

best predictor of growth factors for VMT forecasts :




For all areas, estimates of actual 1993 and later vehicle miles traveled should be derived
from traffic ground counts consistent with the existing Highway Performance Monitoring System.
Since participation in this system is already a requirement of the Federal Highway Administration
(FHWA)), this approach will involve minor costs above those imposed in the same time period by

the FHWA requirement.*

Moderate areas, which need to forecast VMT only through 1995, may use a simple,
historically based extrapolation method, if a better method is not locally available. The detailed
guidance statement that follows provides flexibility for cases in which the accuracy of the historical
data is suspect or there are other factors that would discredit this eitrapolation method. Serious
areas that have not obtained an exemption under Section 187(c)(2) based on stationary source
emissions, a group that probably will comprise only the South Coast Air Basin of California,
should use a demographically based transportation demand model to forecast VMT growth factors
through 2000. '

A state may adjust its VMT forecast upward without limit, if it considers a higher forecast
more accurate than that developed under this guidance. Also, if a state adopts new or strengthens
existing transportation control measures, it may adjust its VMT forecast downward to the degree
that the proposed TCMs will change VMT, provided that the effect of such measures is based on
sound analytical techniques and is clearly documented in the SIP. EPA will disseminate
information on the VMT reduction benefits of TCMs as it is developed by EPA and other
organizations active in the area.

The CAAA also require updated forecasts each year. EPA interprets thlS tobe a
Congressional desire to make sure that the State Implementation Plan is based on the best VMT
information available.

In general, economic factors should inform long-term VMT forecasts when an area uses
land use and transportation network travel demand models to forecast VMT.3 This guidance
allows such an approach.

4  FHWA is implementing improvements that will add to the reliability of the ground count method in the period
in question. States are free to exceed the FHWA requirements.

5 Metropolitan Washington, D.C., metropolitan Chicago, IL, and the South Coast Air Quality Management
District around Los Angeles, CA currently rely upon large forecasting models that explicitly use economic variables..




This guidance only addresses VMT forecasts in CO non-attainment areas with design
values greater than 12.7 ppm. CO areas with design values at or below 12.7 ppm are not required
" to forecast VMT or demonstrate attainment. This gurdance does not address requirements for VMT

| ~ forecasts and tracking in ozone non-attamment areas. Nor does it address VMT forecasts made
under the conformity provisions of the CAAA. Also, this guidance does not address issues of
speed and other vehicle operating parameters. These topics will be addressed in other guidance
documents and/or other Federal Register notices and/or rules. :

2.0 SUMMARY OF GUIDANCE
2.1 Vehicle Miles Travel

- A state contammg a Moderate and/or Serious CO non-attainment area w1th a desrgn value
greater than 12.7 ppm at the time of classification should commit in its State Implementauon Plan
to sample each nghway Performance Monitoring System facxhty class/volume group separately
. for each such CO non-attainment area, starting no later than January 1, 1993. This sampling is to
be done in accordance with the Department of Transportation, Federal I-hghway Adrmmstranon s
HPMS gmdance, as descnbed in:

-USDOTCode i ' Title

, M 5600 lA il nghway Perfonnance Momtormg System (HPMS) Field Manual

B M 5600 IA Chg 1 nghway Performance Momtonng System (HPMS) Freld Manual Updates

M 5600. IA; Chgf 2 Hrghway Performance Momtonng System (HPMS) Freld Manual

(Deleted by Chg. 3)

M .5600. IA,’Chg. 3 Highway Performance Monitoring System {HPMS) Field Manuai

and the traffic momtonng gurdance described in:

iy

the Ir_aiﬂg_Mo_m;gmgQ;udg June, 1985, U.S. Department of Transportanon Federal Highway
Admiriistration, Office of Hrghway Planmng,




for the purposes of:

1. estimating 1990 actual area-wide VMT in the designated VMT Tracking Area. Methods
other than HPMS may be used to estimate that portion of 1990 VMT that occurs outside of
the Federal Aid Urbanized Area (FAUA).® (A state that does not sample each FAUA
separately and cannot supplement its HPMS data with other counts not reported to HPMS
but has a well-maintained network model that is validated with 1990 ground counts will
have the flexibility to use the network model rather than HPMS to estimate 1990 VMT.)

2. estimating 1993 and later calendar years’ actual area-wide VMT in the designated VMT
Tracking Area. These estimates of actual area-wide VMT will be used in tracking both
actual VMT and calciilated emission invertories. Methods other than HPMS may be used
to estimate that portion of 1993 and later VMT that occurs outside of the FAUA.

Under certain conditions, a state with a localized CO non-attainment problem may use an
alternative to HPMS for estimating VMT, if the alternative is documented and justified in the SIP.

2.2 Vehic i AV

All states containing Moderate and/or Serious CO non-attainment areas with design values
greater than 12.7 ppm at the time of classification must forecast annual VMT for each year from
1993 until the year in which the SIP forecasts attainment.

2.2.1 Serious Areas

All states containing a Serious CO non-attainment area’ should forecast VMT in the VMT
Tracking Area by applying growth factors based on a validated network-based travel demand
modeling process (the "Network Travel Demand Model Method") to the actual annual 1990 VMT
described in Section 3.0, "1990 VMT Estimation and VMT Tracking." Details of this application
are described in Section 4.2, "Network-Based Travel Demand Modeling Process Methodology."

6  The Federal Aid Urbanized Area is the area within the boundary jointly developed by state and local officials and
approved by the Department of Transportation Federal Highway Administration to serve the federal aid highway
program needs and requirements. Boundary maps are available from state Departments of Transportation and FHWA

Division offices.

7 Only the Los Angeles South Coast Air Basin non-attainment area is so designated.
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2.2.2° _ﬂe_ﬁe_&e& >
, All states contammg a Moderate CO non-attamment area w1th a de81gn value greater than
12. 7 ppm at thc time of classification should forecast VMI‘ in the VMT Tracking Area by the
“method _]USt described for Serrous CO areas if validated travel demand models are currently -

available or if such models could be made avallable in'time to allow the requrred SIP revisions and -

- subrmssrons

If the lead planmng agency for a Moderate CO area, in consultatron with appropnate other

- state and local orgamzanons, determmes that ¢ a valtdated travel dernand model is currently
unavadable and that such a model cannot be made avallable in time to allow the required SIP

- vrevxsrons and subrmssrons then the state may submit a request to the EPA Regional Admmrstrator

| . foran EPA commrtment to propose approval of a SIP based on the Historical VMT Method,

= forecasts -of future

discussed i in Sectton 4 3 “Ht.,torrcal Area-Wlde VMT Method ” The EPA Regronal Administrator '
~ will review the request in consultanon with the Federal Hrghway Adm:mstranon Regronal Office
‘ and wrll attempt to respond to the request w1thm 30 days :

B A state. that uses an altemattve to HPMS to estimate and track “VMT may base its VMT
forecasts on growth factors denved from the h.tstoncal data collected for the alternative program

2.37- ’

, EPA has determmed, in consultatron wrth the Department of Transportanon that there i isa
‘ statistical vanabthty in theestlmates of actual annual VMI‘ generated through HPMS. Smce

that thls stattstrcal vanabﬂrty exxsts and always wxll EPA is not oertam of the exact magmtude of
the vanabxhty Presently, EPA s best .estimate of the varrabtlrty of HPMS estrrnates and forecasts
based on recent ttaffic counts is five percent. However, since EPA expects states to improve their
: HPMS programs over the next few years m response to FHWA gurdance and this EPA guidance,

: ».EPA antrcrpates that the varrabthty will be reduced to three percent '
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Thus, EPA believes it is appropriate to allow a margin of error of 5.0 percent for VMT
comparisons made in 1994 based on HPMS data collected for 1993, a margin of 4.0 percent for
VMT comparisons ma_dé in 1995 based on HPMS data collected for 1994, and a margin of 3.0
percent for VMT comparisons made in 1996 and thereafter based on HPMS data collected for 1995
and later years.

So, in 1994, the estimate of actual VMT for 1993 will be considered to exceed the most
recent prior forecast, if the estimate of actual VMT is more than 5.0 percent greater than the prior
forecast of 1993 VMT submitted by November 15, 1992. In 1995, the estimate of actual 1994
VMT will be considered to exceed the most recent prior forecast, if the estimate of actual VMT is
more than 4.0 percent greater than the prior forecast of 1994 VMT reported in 1994. In 1996 and
later years, an estimate of actual VMT will be considered to exceed the most recent prior forecast if
the estimate of actual VMT exceeds by more than 3.0 percent the most recent prior forecast for the

same year.

The same margin of error applies in each year for comparisons of an updated forecast to the
most recent prior forecast. For example, in a Moderate area that forecasts VMT through 1995, a
prior forecast will be considered to be exceeded in 1994, if either the 1994 or 1995 updated VMT
forecast is more than 5.0 percent greater than the previous forecast for the corresponding year,
submitted by November 15, 1992. For a Moderate area making comparisons in 19935, its updated
VMT forecast for 1995 will be considered to exceed the prior forecast for that year, if the updated
forecast is more than 4.0 percent above the prior forecast.

However, it is possible that both the estimate of actual VMT and the updated VMT forecast
could routinely exceed the most recent prior VMT forecast. Since each such revised forecast
becomes the VMT baseline for triggering contingency measures, the application of a margin of
error every year could allow the forecasts to increase without bound, without ever triggering

contingencies.

In light of EPA's uncertainty as to the exact magnitude of the statistical variability in VMT
calculations, and EPA's concern about the implications for SIP planning presented by the
potentially uncontrolled VMT growth that can result from the application of a statistical error band
every year, EPA believes that a cap must be imposed to prevent VMT estimates and forecasts from
exceeding a defined margin above the VMT forecast relied upon as the basis of the approved
attaimment demonstration for a non-attainment area. Thus, while EPA believes that it is appropriate
to allow areas the benefit of the 5.0, 4.0, or 3.0 percent variability, EPA believes that it is
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appropriate only as long as, cumulatlvely, estimates of actual VMT or vMT forecasts never exceed -
by more than 5. 0 percent the VMT forecast rehed upon in the area’s attamment demonstrauon

In pracnce then there are two- ‘ways in whrch an ‘estimate of actual VMT’ or an updated v '
forecast can be found to exceed a pnor forecast. Individual yearly compansons can result in an ‘ L
exceedance of the pnor forecast by more than the prescnbed percentage for that year and o .
exceedances can accumulate so that, cumulatlvely, they exceed the 5.0 percent "exceedance ,f - v 5
budget whrch is based on the attamment demonstration forecast. So, even though actual VMT or ' *
an updated forecast remains within the error ‘band around the most recent prior forecast for a
parucular year, the. mdtvrdual exceedance for that year plus the exoeedances accumulated over
prevxous years could amount to more than 5. 0 percent above the forecast used in the attamment
' demonstratron thus n-tggermg the automauc contmgency measures.’ o

-7 30 1990 VMTESTIMATION AND VMITRACKING. . .
P EPA has based the unplementauon of Secuon 187(a)(2)(A) on annual VMT since thrs is .
most m keepmg wrth current practice. VMT esumates for other spatral and' temporal resolutions are

needed for mventones and will be calculated from the annual VMT by the use. of ad_yustmem L

factors ' I T

L The geograpluc botmdanes of the co non-attamment areas aﬂ:'ected by th

MS system cannot spaually resolve VMT wrthm the bounda.nes of the .
FHWA-deﬁned Federal'Ard Utbanized Area and since the Federal Aid Urbanized Area, i in tum,
may not fully encompass the non-attamment area and generally does not follow polmcal :
subdrvxsrons states should 1dentrfy a “VMT Trackmg Area” for purposes of VMT forecastmg and '
trackmg :
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- The boundaries of the VMT Tracking Area should be consistent with those of the several
CO inventories required of CO non-attainment areas to the extent that VMT in the areas can be
logically related. In addition, the boundaries generally should be not smaller than the FAUA that
contains or overlays the designated non-attainment area since HPMS produces a statistically valid
sample only for the FAUA as a whole. However, a Tracking Area smaller than the FAUA may be -
appropriate if it encompasses all vehicle travel contributing to the non-attainment situation and if the
state or another designated entity operares-a VMT tracking system equivalent in performance to
HPMS for that area. The VMT Tracking Area need not exceed the limits of the MSA (unless
adjacent areas are involved in the non-attainment area).

The MSA itself may be the most convenient choice for the VMT Tracking Area. The
estimated VMT would, in that case, include the VMT within the FAUA, estimated directly from
HPMS, plus the VMT in the remainder of the VMT Tracking Area, estimated by a method selected
by the state after consultation with the lead planning agency for the area. |

3.2 ighw C itori t

All states containing a Moderate and/or Serious CO non-attainment area with a design value
greater than 12.7 ppm at the time of classification should estimate actual annual VMT using the
Department of Transportation, Federal Highway Administration's Highway Performance
Monitoring System, according to guidance listed in Section 2.1. Actual annual VMT should be
derived from estimates of VMT on all functional systems within the corresponding Federal Aid
Urbanized Area.’

A]l states, except for the states of Califoria, Connecticut, Florida, Hawaii, Maine,
chmgan Missouri, North Carolina, New York, Ohio, Oregon, South Carolina and Washmgton
should base their 1990 estimates of actual annual VMT on unique sample panels for each Federal

8  States may obtain prior approval from the EPA Regional Administrator to supplement the 1990 HPMS counts
with counts not submitted to HPMS, if the collection of those individual non-HPMS counts equals or exceeds in
reliability the specifications for such counts listed in the the Department of Transportation’s publications, as
described in Section 2.1. '

14




- Aid Urbamzed Area within the state, since samplmg has already occurred at that Ievel of
geographic detall 4 : .

The ,e:tcepted‘states' haize three options: -

ol An excepted state may allocate 1tsstate-wrde HPMS estimate of 1990 VMT in all Federal
' -Atd Urbanized Areas to the given Federal Aid Urbanized Area on the basis of the
populatton aged 16 years and older wrthm the associated Federal Aid Urbamzed Area in
comparisgn to the population aged 16 years and older within all Federal Aid Urbanized
Areas within the state This allocation should be done separately for rural, small urban,
and urban areas. ' :

2. An excepted state may also request approval from the EPA Regional Administrator to
supplement any available 1990 HPMS counts for the affected area with sufficient non-
HPMS counts to allow an area-specxfic VMT estimate. Non-HPMS counts should be used

-only if the collectton of those individual counts equals or exceeds in rehabthty the

" specifications for such counts listed in the the Department of Transportatton s publications,

- as descrtbed imSection 2.1. : o

3. Fmally, an excepted state may use a method of its own choosing, provxded the method is -
- well documented and Justtfied in the SIP, to estxmate 1990 VMT in each urban area on the
basis of the area-wxde VMT submitted to the FHWA under HPMS o

All states subject to the VMT forecastmg/trackmg provxston should base their 1993 and
. later calendar year's estimates of actual annual VMT on separate Fedetal Aid Urbamzed Area s
 sampling. All'e counts used in the VMT estxmates should also be subrmtted as HPMS counts, s0 -

: _thatthey meet the HPMS quahty assurance g\ndanoeandatesubjecttoFHWArevrew o

it

9 The states of Cahfomta, Flonda, Hawan, Maige, Mrcbtgan, Mrssoun, North Carolma, Oregon, South Carolma
and Washington base HPMS VMT estimates on one or more collective sample panels while the states of

Connecticut, New York and Ohio base HPMS VMT estimates on a combination of mdtvndual and collective sample '
panels ' ' 7

1o These esttmates are considered by FHWA t0 be of !ass uniformly certain teltabthty than the area-specxﬁc
estimates from states that complete full HPMS ground counts in each urban area, but in mdtvxdual mses they may
be of equal reliability dependtng on the method used by the state. '
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Three additional options for estimating 1990 VMT in unusual circumstances are described
below in the sections titled “HPMS-Like Altemative,” “Areas Using Network-Based Models to
Estimate 1990,” and “VYMT Estimates for Localized Non-Attainment Problem.”

3.3 Local Functional System VMT Estimates

While HPMS includes state-provided estimates of VMT on the local functional system,
these estimates are not generally based on current ground counts at statistically representative sites.
Instead the estimates are based on a method chosen by the state in light of its own circumstances.
States may continue to use the same methodology to estimate actual 1990, 1993, 1994 and 1995
VMT on the local functional system within the VMT Tracking Area.!l

If, after a state submits its VMT forecast and attainment demonstration, it wishes to change
the methodology it uses to estimate actual VMT on the local functional system within the Federal
Aid Urbanized Area, it should re-estimate, or re-forecast, as appropriate, 1990, 1993, 1994, and
1995 VMT on that system using the same altemauve methodology for each year.

Proper estimation of actual travel on the local functional system is most important for areas
subject to the highest ambient CO concentrations but will require some lead time. Therefore, states
containing areas designated as Serious CO non-attainment areas at the time of classification should,
by June 30, 1994, propose to and obtain approval from the EPA Regional Administrator for a
method to estimate VMT on the local functional system within the Federal Aid Urbanized Area by a |
count-based methodology equivalent to that described in Section 2.1, to take effect no later than
January 1, 1995. The EPA Regional Administrator will consult with FHWA when considering the
proposed count-based methodology.

3.4

. States may use any reasonable methodology to estimate 1990, 1993, 1994, and 1995 VMT
on the separate functional systems within the VMT Trackmg Area but outside of the associated
Federal Aid Urbanized Area.

11 A state may substitute, for the 1990 estimate of actual VMT accumulated on the local functional system, a
methodology superior to that used in the past, provided that the substitution is reflected in both its VMT forecast and

its attainment demonstration.
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If after a state submtts its VMT forecast and attamment demonsn'auon it w1shes to change
the methodology it uses to estimate actual VMT on the separate functional systems within the VMT |
Trackmg Area but outside of the associated Federal Aid Urbanized Area, the same procedures
- apply as given above for changes in the method used to esnmate VMT on the local functional
system within the FAUA

As with count-based esttmates of travel on the local functional system within the FAUA,
* EPA believes that accurate estimates of VMT outside of the FAUA are necessary in those areas
subJect to the highest CO concentrations. Therefore, states containing areas des1gnated as Serious _
- CO non-attainment areas at the time of classification should, by June 30, 1994, propose to and -
obtain approval from the EPA Regional Administrator for a method to estimate VMT on the ,
separate functional systems w1thtn the VMT Tracking Area but outside of the associated Federal

. Aid Urbanized Area by a count-based methodology equivalent to that described in Section 2. 1,10
“take effect no later than January 1, 1995. The EPA Regional Administrator wxll consult’ w1th
FHWA when consxdenng the proposed count-based methodology

3.5 L‘l!MS_L_&e_&e_anye

Under certain conditions a state may use an alternative to HPMS to estimate actual VMT.
If a state or other entity operates an HPMS-hke system to track VMT within an area that
encompasses all vehicle travel contributing to the non-attainment situation and this altemattve

system is eqmvalent to HPMS i in terms of providing a reliable and accurate VMT estimate for the
area and if it conforms to Federal Highway Administration guidance, the state can use this
altemauve system to estimate actual VMT. In order for this method to be used, adequate data for

R making forecasts for thts area should also be available (See Section 4.3, “Historical Area-Wide
f VMT Method ” beiow) The area and the altemanve system should be well documented and

justtfied in the SIP and the SIP should demonstrate that the conditions of this paragraph have been
v . met. In this case, the area covered by the altemanve system would be the VMT Trackmg Area.

3.6 - ' els to Estimat

" Since 1990 ground counts submxtted to HPMS may not be as comprehenstve as ground
counts submitted for 1993 and later and since it .may be possible for network-based travel demand
models to be vahdated for 1990, this guidance allows for the use of travel demand models to
estimate 1990 VMT under certain circumstances. :
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An affected area with a strong network-based travel demand model that is based on
reasonably recent demographic trip-making data may use its model to estimate 1990 VMT after
consultation with EPA and under the following conditions:

1. U;ban areas within the state were not sampled separately under HPMS in 1990;
2. The state .cannot supplement the available HPMS data with non-HPMS counts;
3. The model is validated with 1990 counts;

4, The model uses demographic inputs properly updafeld to 1990.

An area using this method should make sure that all VMT in the entire VMT Tracking Area
is included in the estimate. Most network-based models normally do not account for intra-zonal
trips or trips on functional classes outside of the modeling area. States may use any reasonable
method to estimate VMT on those functional classes that are within the VMT Tracking Area but that
are not included in the model.

3.7 timatiop for i -Attai

If a state containing a Moderate CO non-attainment area covered uhder this guidance |
receives prior approval for an attainment demonstration that addresses only locally generated
vehicle emissions in a finite number of specific intersections or other localized areas of high CO
concentrations (such that virtually all trips in each area originate or terminate outside it), the state,
with prior approval from the EPA Regional Administrator, may estirnate and track the traffic across
the boundaries of each of the specified areas, rather than VMT over a wider area. Mohitoring
should include all approaches to the area, meet FHWA guidance, and occur during the CO season
on those days of the week and times of day when CO exceedances occur. Base-year counts should
be taken within the 1987-92 period and should be adjusted for area-wide growth to 1990.

4.0 VMT FORECASTING FOR 1992 SIP SUBMITTAL
4.1 orecasting Y.

By November 15, 1992, affected states must forecast VMT in the VMT Tracking Area, for
1993 and each subsequent year until the year in which the SIP forecasts the primary National
Ambient Air Quality Standard for carbon monoxide will be attained,
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Since Moderate non-attainment areas must attain the primary National‘Atnblent AirQuality

~ Standard for carbon monoxide by December 31, 1995, ' an affected state must, by November 15,
1992, forecast 1993, 1994, and 1995 VMT unless the SIP demonstrates that the area will reach
attainment pnor to 1995 in Wthh case the state only needs to forecast VMT through the year of

: attamment

Since Serious non-atta.mment areas must attam the primary National Ambient Air Quahty
Standard for carbon monoxide by December 31, 2000 a state containing an area designated asa
Serious non-attainment area at the time of classification must , by November 15, 1992, forecast
1993, 1994, 1995, 1996, 1997, 1998, 1999, and 2000 VMT, unless the SIP demonstratesthat the
. area will reach attainment prior to 2000 in Wthh case no forecast is required for years after the
attainment date.

4.2

The network-based travel demand modeh'ng process brings together an area’s highway and
transit network, demographic ihfonnation land-use forecasts, and trip characteristics to project
travel volumes and pattemns. An area is represented by zones of actxv1ty, which are further def'med
and connected by links of the roadway system Through a series of steps, including trip
generation, trip d1str1bunon mode choice, and trip assignment, the travel demand modehng
process allocates travel on the network. '

Due to the range of i inputs used, the travel demand modeling process prov1des more
complete information from which to determme VMT than other forécasting methods Network-
based travel demand forecastmg models are available for use on mtcrocomputers

It is not necessary for regxonal transportatlon models to treat the transrt network inas = -

' soplustlcated a manner as'the. hrghway network is treated in all cities for purposes of accountmg for N
the effect of transit on regronwxde VMT. There are alternative %p;oaches that can be usedto
estimate the effects of transit travel on regionwide VMT In most areas these altemanves can be

employed at s1gmﬁcantly lower cost w1thout sacrificing accuracy

Where local planners do not envision a sxgmficant systemw1de change in the transit

" network through investment in new transit infrastructure or a srgmﬂcant increase in lughway
congestion that would make transit more attractive as an alternative, transit travel may usually be
taken into account sunply by subtractmg flat percentages of Central Business sttnct (CBD)-bound
-and non-CBD-bound trips prior to traffic assignment. Reasonable adjustments in these flat
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percentages will account for the effect on transit ridership of TCMs other than major transit system
changes. Appropriate logit-based or elasticity techniques for making these minor adjustments

exist.

All states containing a Serious CO non-attainment area should forecast VMT by applying
growth factors based on a validated network-based travel demand modeling process to the 1990
actual annual VMT estimate derived by the methodology descnbed in Section 3.0, “1990 VMT
Estimation and VMT Tracking.”

All states containing a Moderate CO non-attainment area with a design value greater than
12.7 ppm at the time of classification should forecast VMT in the non-attainment area by this same
method, if such a model is currently available or if such a model could be made available in time to

allow the required SIP revisions and submissions.

States using the Network Travel Demand Model method should forecast VMT for the travel
demand model domain, based on equation (1).

(1)  Forecasted VMT (future;) = Actual VMT( 1990) * (Travel Demand Model VMT (future;) /
Travel Demand Model VMT(1990))

where i = 1993, 1994, or 1995-2000

Since travel demand model output will be unavailable for some of the required VMT
forecasting years because the state will not have prepared separate demographic, land-use, and
transportation system projections for all years, the state should linearly interpolate between

chronologically adjacent travel demand model scenario years to calculate the values of both "Travel
Demand Model VMT(1990)" and 'iTravel Demand Model VMI‘(futmi)" used in equation (1).

) States using a network-based modeling process to forecast VMT growth should validate
their models against 1985 or more recent ground counts. In addition, the models should use a
constrained equilibrium approach to allocating trips among links; no link should be loaded beyoﬁd
its reasonable capacity; a distinction should be made between peak versus off-peak travel demand
and travel times; zone-to-zone travel times should be recycled as inputs until a self-consistent
equilibrium trip assignment among zones is achieved: and. if transit trips make up a significant
portion of historical or anticipated future travel on the network, zone-to-zone highway and transit
travel times should be recycled as inputs until a self-consistent equilibrium trip assignment is
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w0,

R achreved among modes as well. The demographrc land-use assumpttons for future years may be
B Judgmental but should be reasonable in light of the planned hrghway and transrt network local

land-use pohc and;other relevant mﬂuences on pubhc and pnvate development and locatron -

decrsrons"" o S e

iy ffi StateS usmg a network-based model to forecast VMT growth should construct demographrc

land-use scenanos for enough future years s0 that there is not more than five years between a year

for whrch a YMI' forecast is requrred and the nearest base year or future year scenario. In

e ) addmon, the last scenarro year for which Iand-use and other assumptions are made should be no
" earlier than the ﬁnal forecast year -For example, a Senous area usrng a model last vahdated w1th

‘ 1985 ground counts should develop fumre land-use, employment, and other demographlc x
forecasts for at Ieast 1995 and 2005 m order to forecaSt VM’I‘ for 1993 through 2000

A state may p. pose to and oEta.m approval from the EPA Regronal Adn'nmstrator to

forecast VMT based on'e equatron’ H for travel within the area and road types covered by the
- modeled network and to use arty other reasonable method to develop growth factors for VMT on

M ,___Trackmg Area The s‘fate should consult wrth the lead planmng agency forthe area before

proposmg a method to the EPA Regronal Admmrstrator .who. wrll consult with FHW A when

revrstons andsubmrssrons, 'then the state may subrmt a request to the EPA Regional Administrator
- for anEPA commrtme it to propose approval of a SIP based on hrstoncal area-wide VMT. The
EPA Regronal Admrmstrator wrll revrew the request in consultanon with the Federal Highway

- Adrmmstratron Regronal Ofﬁce and wrll attempt to respond to the request within 30 days

s
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Once the EPA Regional Administrator agrees to a state’s use of historical area-wide VMT,
the state should base its VMT forecasts on growth factors derived from an ordinary least squares
linear regression extrapolation of that state's 1985-1990 HPMS reports for the Federal Aid
Urbanized Area, according to equation (2).

2) Forecasted VMT(futurei) = Actual VMT( 1990) * (Forecasted HPMS VMT(futurei) / HPMS
VMT(1990)) '

where i = 1993, 1994, or 1995

States may use any reasonable methqdology to forecast VMT on the separate functional
systems within the VMT Tracking Area but outside of the associated Federal Aid Urbanized Area.

Affected states that receive approval for an attainment demonstration addressing only
locally generated vehicle emissions in a finite number of localized areas and that estimate and track
traffic across the boundaries of each of the specified areas should also base their VMT forecasts on
growth factors derived from an ordinary least squares linear regression extrapolation of 1985-1990
traffic estirnates across these same boundaries, or some other reliable indicator of traffic growth in
that period, if traffic counts were not conducted. ’

Affected states that track actual VMT using an HPMS-like altemnative for a VMT Tracking
Area less than the full urbanized area, and do not use the network model method for forecasting,
should use historical data from the altemative counting program to forecast growth, if data were

collected in the 1985-1990 period. If not, the state should Jjustify some other forecasting method as
being reliable, or forego use of the alternative HPMS-like method.

'If a state in its SIP adopts new or strengthens existing transportation control measures
effective after 1990 but prior to a forecast year, it may adjust the VMT forecast calculated in
equation (2) to the degree that the proposed TCMs will change VMT in that year, provided that the
effect of such measures is based on sound analytical techniques and is clearly documented in the
SIP.

4.4 Safety Margin

If a state wants to reduce the likelihood of a later finding that actual annual VMT is greater
than forecasted annual VMT, that state may explicitly identify a safety margin for the non-
attainment area forecasted VMT, provided that the state also bases its SIP emission inventory and
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T attamment demonstxatron on both the same htgher level of VMT and the assocrated lower level of
o vehrcle speeds nthe expected htghway network ' : R

o A state forecasttng VMT usmg a network—based travel demand modelmg process should ,
' annually revise tts forecast of VMT by applymg equatton (1), subsututmg for “Actual VMT( 1990)
- and “Travel Demand Model VMT( 1990)” the actual and model-forecasted V'MT m the year pnor to
RS the year the annual report is reqtnred for‘the Federal Aid Urbamzed Area. Ll .

Astate may, as part of its revrsed forecast update its network—based travel demand model
w1th new demographtc and’ other mput data and new base and forecast years, provxded that the
o state suppltes aﬂ ot‘ the mfonnatron descnbed in Sectron 74, “Report Content ” for the updated
= model ‘The future hrghway and transtt network for such arevised model 1s definedas the cu;
jughway network plus the modlﬁcattons of that network on whtch the SIP attamment T e
S Ademonstratron is based unless the future network was modtﬁed since SIP approval by a’ o V‘ o
- R 'conformmg transportatton plan and transportatton tmprovement program,m whtch case. the future 7
‘ network is. that modlﬁed network The state may mclude a safety margm in 1ts revxsed forecast S

' States may use any | reasonable methodology to re-forecast VM'I‘ on the separate funcnonal L
‘ fsystems within the VMT Trackmg Area but outside of the assoc1ated Federal Atd Urbamzed Area,
and Sectron

1

| sub;ect to the provrsrons of Sectton 3 3 "Local Functtona.l System VMT Esttmates’—

. margm in its revrsed forecast
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6.0 CONTINGENCY MEASURES

By November 15, 1992, a state containing a Moderate and/or a Serious CO non-attainment
area with a design value greater than 12.7 ppm at the time of classification must commit in its SIP
to implement specific measures if any estimate of VMT traveled in the area or a subsequent VMT ‘
forecast exceeds the number predicted in the most recent prior forecast or if the area fails to attain
the CO National Ambient Air Quality Standard. These measures shall be included in the plan
revision as contingency measures to take effect without further action by the State or the
Administrator if the prior forecast has been exceeded by an updated forecast or estimate of actual
VMT or if the primary national standard is not attained by the applicable attainment date. This is a
statutory requirement. The statute does not further describe or specify the contingency measures
that must be adopted. '

e

The provision that contingency measures be triggered whenever a new forecast exceeds an
old forecast, even if the actual VMT has not yet exceeded any forecast, appears to be intended to
address as early as possible any situation in which a trend towards higher than expected VMT has
been detected, since such a trend may affect the forecasted attainment date.

The need to preserve the integrity of the attainment demonstration and to react to
unexpected VMT growth must be balanced against the desirability of preventing a false uigger of
the contingency measures caused by the uncertainty in the VMT estimation and re-forecasting
processes. This uncertainty can result in a merely transitory appearance in one year that actual or
newly re-forecasted VMT exceeds the original VMT forecast, with the situation reversing in the
next year or the year thereafter. ‘

The sampling and non-sampling error inherent in HPMS points to a practical and theoretical
need for a margin of error around VMT estimates and forecasts so that contingencies are not
triggered for small and possibly random deviations from forecasted VMT. At the same time, actual
annual VMT cannot be allowed to creep above the original attainment-producing forecast without
limit. Though successively higher forecasts may remain within the established margin of error
compared to the previous forecasts, they could, in fact, be drifting fl{l:ther and further from the

original forecast.

In order for a margin of error to serve the purpose of preventing a false ﬁiggér of
contingency measures without allowing unchecked VMT growth, actual annual VMT and later
forecasts should never be allowed to be more than the defined margin above the forecast that is the
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basis for an approved attmmnent demonstration. The use of an atta.mment-producmg forecast as
" the base for measuring deviations ensures that growth in VMT remains consistent with the
attamment demonstration, except for a de minimis deviation, or, 1f it does not, that contingency

‘measures are tnggered

Consequently, as previously ei;plairred in Section 2.3, contingency 1 rr;easures will be
triggered in any case where an estimate of actual annual VMT or an updated VMT forecast exceeds
‘the most recent prior VMT forecast by more than 5.0 percent in 1994, 4.0 percent in 1995, and 3.0
' percent thereafter Contmgency measures will also be triggered even though the margin of error is

less than the specified percentage for that year if, cuamulatively, estlmates of actual VMT or VMT
forecasts exceed the VMT forecast relied upon in the attainment demonstrauon for the area by more’
‘than 5.0 percent.

As explamed in Section 4. 4 a state has the optron of adding a safety margm to its VMT
 forecasts for purposes of both the annual reporting requirement and its attainment demonstratlon if
it wants to reduce the likelihood that actual annual VMT or a later forecast will exceed an earlier
forecast and trigger cormngency measures. '

This gmdance does not 1dent1fy the requn'ed contmgency measures or the process for thexr
unplementanon - ' S

7.0 ANNUAL REPORTING PROCEDURES

. ‘ All states contarmng' Moderate and/or Senous CO non-attammem areas wrth desrgn values
o greater than 12.7 ppmat the time of classrficatron must subrmt to the EPA Regronal Administrator
~ annual updates of the annual VMT forecasts along with annual reports regarding the extent to -
vwhrch such forecasts proved to be accurate. These reports shall contain estimates of actual vehicle
miles traveled in each year for which the forecast was required. These reports should be submitted
“to EPA by September 30 of the year fo]lowmg the year for which the VMT esnmate is made R

In accordance with Sectron 187(d)(1 ), states containing Serious CO non-attamment areas

'~ also must submit by March 31 1996 a demonstratron that emission reductions achieved by

December 31, 1995 were as expected in the SIP. Data to estimate actual 1995 VMT may not be
available this early, in which case the most recent forecast of 1995 VMT may be used. -
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7.2 Responsibility

The state should, in its SIP, identify the organization responsible for submitting these
reports by the required due date.

7.3 Process

Pursuant to Section 121, the state must, in its SIP, also provide for consultation among all
affected agencies, including, but not limited to, the state department of tra.nsi)ortation, local
metropolitan planning organizations, the state départment of environment (or the equivalent), local
air agencies, and local councils of governments.

7.4 Report Content
7.4.1 Genperal Content

Each annual report should proiride a comprehensive history of VMT forecasts and estimates
of actual VMT. For example, the report due on September 30, 1994 by a state containing a
Moderate non-attainment area should contain the estimate of actual 1993 VMT. That report should
also contain the original 1993, 1994, and 1995 VMT forecasts as well as updated forecasts of 1994 '
and 1995 VMT. The report should further show both the comparison of the estimate of actual
1993 VMT and the previously forecasted 1993 VMT and the comparison of the previously
forecasted 1994 and 1995 VMT submitted by November 15, 1992 and the revised forecasts of
1994 and 1995 VMT. The next annual report would repeat this information and add the 1994
actual VMT and the updated forecast of 1995 VMT.

Changes in urbanized area boundaries based on the 1990 census and improvements to
HPMS over time should be explained and accounted for in the annual reports but will not alter the
annual report requirement itself. For example, an expanded FAUA would mean that the state
continues to use HPMS to estimate VMT in the FAUA, but only a smaller non-FAUA area requires
VMT estimates using the state selected method.

7.4.2

All states containing Moderate and/or Serious CO non-attainment areas with design values
greater than 12.7 ppm at the time of classification should document within the required annual
reports the following information:
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a. Statistical Precisioni?

(1) Actual grz)und counts for each HPMS sample segment, the date(s) those counts
‘ were completed and the number of hours over which those counts were made.

(i) Actual number of ground countsample segments required to achieve the FHWA- -
prescribed confidence intervals for each HPMS facility class/volume group estimate
of average daily traffic volume.

(iii)  For each HPMS facility class/volume group, the actual number of HPMS sample
segments counted.

b. Adjustments and Expansions!3

()  The number of road miles within the Federal Aid Urbanized Area by facility
class/volume group. ’

(ii) The facility. class/volume group factor(s) used to expand the HPMS segment data
into. Federal A1d Urbamzed Area VMT estimates.

(iii) = The methods, data sources, and specific factors used to adjust counts on sample
segments for month, day-of-week and/or hour-of-day.

(iv)  The methods and si)eciﬁc factors used to adjust counts on sample segments for
those segments not actually counted in a given year.

c. VMT -Accumulated on Each Volume Group Within Each Functional System Except the
Local Functional System :

The résulting estimates of annual YMT accumulated on each volume group
- within each functional system, except the local functional system within the
Federal Aid Urbanized Area.

12 Alteratively, the report may reference other specific reports, intemal .agency records, and/or FHWA data bases

for this information.
13 mbid.
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d. VMT Accumulated on the Local Functional System

The specific methodology and calculations !4 used to estimate VMT
accumulated on the local functional system within the Federal Aid
Urbanized Area.

e. VYMT Aécumulated Outside of the Federal Aid Urbanized Area

The specific methodology and calculations!S used to estimate VMT
accumulated on functional systems within the VMT Tracking Area but
outside of the associated Federal Aid Urbanized Area. |

7.4.3 Network-Based Travel Demand Modeling Process Methodology

All states using a network-based travel demand modeling process under Section 4.2 should
document the following information within the SIP, and subsequent changes should be

documented in the required annual reports.

a. Model Accuracy and Confidence

()

(i)

(ii)

(iv)

- That the travel demand forecasting model used is validated with 1985 or more

recent calendar year ground counts according to generally accepted modeling
procedures;

The methods and measures used to validate the model and the results of that
validation; '

The extent to which the traffic assignment matched the base year ground count for
groups of links ranked by average daily traffic volume;

That the travel demand forecasting model method uses a constrained equilibrium
approach to allocating trips among links;

14 Calculations may be referenced.

15 1bid.
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) That a dxstmcuon is made between peak versus off-peak tnp volumes and travel
mnes, -

(vi) - That model outputs on zone-to-zone travel times are recycled as inputs until a self-
consistent equilibrium trip assignment among zones is achieved and that this
recycliﬁg is done until a self-consistent equilibrium trip assignment is achieved
among modes as well, if transit trips make up a significant portion of historical or -

- expected future travel on the network; : o

(vii)  That no link is loaded beyond its reasonable capacity;

(viii) That the travel demand forecasting model forecasts of future year VMT are based
updn the future demographic and land-use assumptions of the agency responsible
for making such forecasts for transportation planning purposes and upon the future
highway and transit network, and that the demograph1c land-use assumptions for
future years are reasonable in light of the planned highway and transit network,
local land-use pohcy, and other relevant mﬂuences on pubhc and private
development and location decxslons '

" (ix) Thatthe highway and»tra.nsit network assumptions are consistent with the
attainment strategy and demonstration through the attaimnént date, and (if a model
scenario year falls after the attainment date) that beyond the attamment date the
network assumptions are based on reasonable expectations.

b.  “Model Definition and Inpum |
o '(i)j‘ ! '—fl’Geographlc Domain L
- The geographxc domam to whxch a]l of the model mputs and VMT forecasts refer.
(ﬁ)', Soc?o-Economic Datalé
,Sﬁocconoﬁc data associated with each year fox; which VMT is rforecasted,

_including, but not limited to, the following:

16 ‘Altematively, the report may reference other specxﬁc reports internal agency records and/or FHWA data bases

for this mformauon
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(A)  Population; .
(B) _I\iumber of households;
(C)  Employment.

(i)  Network

A general description of the network vénd a reference to complete documfentation of
network parameters. o
Model Outputs!? )
(i) Trip Distribution Output - : L.
Person-trip lengths in minutes by trip purpose.
(i)  Trip Generation Output
(A)  Person trips by purpose for internal trips;
(B) Exterﬁal—intemafvehicle trips;
(C)  External-external vehicle trips.
(ii)  Mode Split
(A)  Transit person-trips;
(B) "~ Auto person-trips;

(C)  Auto driver person-trips.

17 1bid.
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(iv) : Traffic Assigninent
: ,(IA) The constramed equlhbnum speedr versus volume-to-capacxty equatlons
used by funcnonal class
| 'V(IJB_) Average speed;
(C) VMT by ﬁxnctional class;
(D) FVMT b)} geographic a;ea; e.g'.”,‘ring/sector; :
d. . . Growthin VMT Accumxﬂaied on the Loeal Funcdonal Systexd i

The specific methodology and calculations!® used to forecast growth in-
VMT accumnulated on the local functional system within the Federal Aid
Urbanized Area. | -

e Growth in VMT Accumulated Outsxde of the Geographic Domam of the Network But -
Within the Federal Aid Urbamzed Area

- The spec1fic methodology and calculanons19 used to forecast growth in
VMT accumiilated on functional systems within the associated Federal Aid
‘Urbanized Area but out51de of the geograptuc domain of the network-based
~ travel demand modehng process. -

f. o " Growth in VMT Accumulated Outsxde of the Federal Aid Urbamzed Axea

The spe" i cz methodology and calculat:onsz" used to forecast growth n-
VMT accmnulatedonﬁmcuonal systems wnhm&wVMFTmthmaMt o
outsxde of the assocmted Federal A1d Urbanized Area. =~ = = -

18 Calculatiotis may be feferenced. < -
19 mid.

20 phid.
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7.4.4 Highway Performance Monitoring System-Based Forecasts

a. Historical Data and Regression Equation

For all states that are permitted, under Section 4.3, "Historical Area-Wide
VMT." to use the Highway Performance Monitoring System to forecast
Federal Aid Urbanized Area VMT in the VMT Tracking Area, the hiStorical
data and regression equation used to forecast that VMT.

b. VMT Accumulated on the Local Functional System

The specific methodology and calculations?! used to forecast VMT
accumulated on the local functional system within the Federal Aid
Urbanized Area.

c. VMT Accumulated Outside of the Federal Aid Urbanized Area

The specific methodology and calculations22 used to forecast VMT
accumulated on functional systems within the VMT Tracking Area but
outside of the associated Federal Aid Urbanized Area. -

7.4.5 Record Keeping Requirements

Each state containing a Moderate or a Serious CO non-attainment area with a design value
greater than 12.7 ppm at the time of classification should commit in its SIP to keeping all
information supporting the annual reports referred to in this section for three years and should
commit in its SIP to allowing EPA staff and/or private persons under contract to EPA to audit that

‘supporting information. This audit will be conducted in consultation with FHWA -

21 Ipid.

22 1pid.
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N 8,,0 | AREAS RECEIVING EXTENSIONS UNDER SECI'ION 186@)4)

‘ The CAAA speelfy that upon apphcatxon by any state, the Admmrstrator may extend for
- one addmonai year the attatnment deadhne provxded that the state has complied withall
S requrrements and cornmrtments pertatmng to the area in the applicable implementation plan and no
more than one exceedance of the N atronal Ambient Air Quahty Standard for carbon monoxrde has
- ';occurred in t.he area m the year precedmg the extensron year DR

No more than two one-year extenstons may be 1ssued for a smgle non-attamment area.

Under this. gurdance, all of the reportmg requu'ements specrﬁed in Sectlon 7.0, "Annual
: Reportmg Procedures, apply durmg the extensron period. :

: 90 RECLASSIFICATION OF MODERATE AREAS UPON FAILURE TO A'I'I'A]N

, Accordmg to Sectron 186(b)(2), w1thm six months of the apphcable attainment date23 for a
| - carbon monoxrde Moderate non-attamment area, the Adrmmstrator will determine, based on a
Moderate area's desrgn value as of the attainment date, whether that area has attained the pnmary
' ‘Natronal Ambrent Air Qua.hty Standard for carbon monoxide by that date.  Any Moderate area that
P the Adnumstrator ﬁnds has not attamed the standard by that date will be reelasmfied as a Serious
. area. '

: For Moderate areas reclassxf’ ed as Senous, EPA wrll issue new SIP gurdance pertammg to
: unpiementatfon i AT forecasting and trackis '

23 The apphcable attamment date for a carbon monoxrde Moderate non-attmmnent area is December 31, 1995
unless an extension has been granted by the EPA: Adnumstrator If the’ ﬁrst one-year extensron has been granted, the
applrcable attamment date is December 31, 1996. If the second one-year extensron has been granted, the apphcable
‘ attamment date i is Deoember 31,1997
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10.0 INVENTORIES

10.1 Guidance Appl_ic-able to Specific Non-Attainment Area Inventories

10.1.1 1 Inventory [187(a)(1

All states containing Moderate and/or Serious CO non-attainment areas with design values
greater than 12.7 ppm at the time of classification should use the annual VMT estimates developed
in accordance with Section 2.1, "Actual Annual Vehicle Miles Traveled," as the starting point for
the 1990 inventory [187(a)(1)]. R

10.1.2 “Periodic Inventories" [187(a)(5)]

All states containing Moderate and/or Serious CO non-attainment areas with design values
greater than 12.7 ppm at the time of classification should use the annual VMT estimates developed
in accordance with Section 2.1, "Actual Annual Vehicle Miles Traveled," as the starting point for
the "Periodic Inventories” [187(a)(5)]. '

10.1.3 "Specific Annual Emission Reductions” [187(a)(7)]

All states containing Moderate and/or Serious CO non-attainment areas with design values
greater than 12.7 ppm at the time of classification should use the annual VMT forecasts developed
in accordance with Section 4.0, "VMT Forecasting for 1992 SIP Submittal," as the starting point
for the "Specific Annual Emission Reductions" [187(a)(7)] inventory.

10.1.4 i D ion Invi

All states containing Moderate and/or Serious CO non-attainment areas with design values
greater than 12,7 ppm at the time of classification should use the annual VMT forecasts developed
in accordance with Section 4.0, "VMT Forecasting for 1992 SIP Submittal," as the starting point
for the Attainment Demonstration inventory.

10.1.5 vere Area Milest 7(d)(1

All states containing Serious CO non-attainment areas should use the annual VMT forecasts
developed in accordance with Section 4.0, "VMT Forecasting for 1992 SIP Submittal," as the
starting point for the Severe Area Milestone [187(d)(1)] inventory.
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The followmg gurdance apphes to all of the enussron mventones lrsted in Subsecnon 10 1 :
) L » CO ermssrons estunates generally are the product of a VM'I‘ estrmate and an ermssron factor L
“that depends upon the average speed at which that VMT occurred Smce co ermssron factors are

"not linear with speed, total co enussrons should be estimated makmg use of the avaxlable v,

~ information regardmg the drstnbutron of VMT among roadways of drfferent speeds and other
L 'charactenstrcs thataﬂ‘ect moblle source enussron factors. - All non-attainment area ermssron

;mventones should at a minimum be denved from a breakdown of total historical or forecasted v
- VMI’ into. functmnal system-specrﬁc VMT estimates (or a similar drsaggreganon of VMT among

N 7' o road and/or geographrc categones) Forecasted total VMT, excluding that on the local funcuonal
‘ "system ‘should be drsaggregated mto functional system—specrfic VMI‘m the same propomon as the

- most récent HPMS-derived estrmates of 'VMT by system, unless a vahdated network-based travel -
: 'demand model 1s used to forecast VMT in which case forecasted total VMT should be » P

and vahdatron requrrements for use mforecastmg VMT growth may nevertheless be smtable for -

s denvmg speed estimnates. Ermssron factors apphed to the VMT on each funcuonal system or

roadway should reflect the estlrnated speeds for that system or roadway by peak and off~peak trip -

, volumes

sources of mformanon Wlll be rmportant to mventorres Network models as noted above can be -
- usedto estimate link- specrfic speeds as well as to provide spatxal and temporal VMT drstnbutrons,‘ o
’ "cmce system-wrde VMT has been adjusted to match HPMS e.g., by adjustmg the VMT on each '

, Imk propomonally If such an adjustmentrs needed to match HPMS-based VMT and ifthe. =~
f,network model forecast of the, number of tnps also enters the mventory ca[culanon, the number of |
tnps ‘should be adJusted also. - : i : '




11.0 AUTHORITY

Authority for this guidance is granted to EPA by Section 187(a)(2)(A), “Vehicle Miles
Traveled,” of the Clean Air Act Amendments of 1990.

12.0 TIMELINE

The following table provides information and dates relevant to CAAA requirements for CO

non-attainment areas.

January-March, 1992

Draft base year CO inventories submitted.

November 15, 1992

The first forecast of VMT for each year before the attainment year is due from
states with CO non-attainment areas that have design values greater than 12.7
ppm. Subsequent yearly forecasts and reports are due on September 30. (For
Serious CO areas, the report due in 1996 should be submittéd by March 31,
1996.) :

SIPs from states with Moderate and/or Serious CO non-attainment areas that
have design values greater than 12.7 ppm must contain contingency measures
to take effect if the prior VMT forecast has been exceeded by an updated
forecast or estimate of actual VMT or if the primary national standard is not
attained by the attainment deadline.

CO non-attainment areas with a design value of 9.5 ppm or above are required
to mandate that fuel sold during the period of high CO concentrations contain
2.7 percent oxygen by weight.

January |, 1993

A state with Moderate and/or Serious CO non-attainment area that has a
design value greater than 12.7 ppm should begin sampling each HPMS
facility class/volume group separately for each non-attainment area, as stated

in its SIP.
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" May 15, 1994

Deadline for CO non-attainment areas with a 1980 population of 250, 000 or
more and a design value of 16.0 ppm or greater to prov1de for a clean-fuel -
vehicle fleet program.

June 30, 1994

Deadhne for states with Serious CO non-attainment areas to obtain approval ’
from the appropnate EPA Regional Office for a count-based method to |
estimate VMT on separate functional systems within the VMT Tracking Area
but outside of the Federal Aid Urbanized Area. The approved method is to
take effect by January 1, 1995. :

Deadline for states with Serious CO non-attaimnént areas to obté.in approval
from the appropriate‘EPA Regional Office for a count-based method to

| estimate VMT on the local functional system within the Federal Aid Urbanized

Area. The‘approved method is to take effect by January 1, 1995.

September 30, 1995

| First periodic inventory is due. Subsequent i mventones are due every three

- December 31, 1995

years thereafter unt11 attainment.

Moderate CO non-attainment areas are requned to attain the Natlonal Ambxent
Air Quality Standard for CO. ’

March 31, 1996

Senous CO non-attainment areas must submit a demonstration that the

| emission reduction specxﬁed in the 1992 SIP revision has occmred by

December 31 1995

T meennve& and a transportatxon control measures progtam is due thhm nine |
-+ | months. of failure to make the demonstranon or of EPA's notxﬁcatxon of an
madequate demonstratmn

December 31, 2000

Senous CO non-attainment areas are requxred to attain the Natlonal Amblent
A1r Quality Standard for CO. -
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