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EXECUTIVE SUMMARY

This report identifies the new planning and associated data collection requirements set forth in
the Clean Air Act Amendments (CAAA} of 1990 and the Intermodal Surface Transportation
Efficiency Act (ISTEA) of 1991. Even though these requirements differ in terms of their
specificity, they promote the integration of transportation and atr quality planning processes,

While mobile source emissions have been declining over the past two decades due to stricter
auto emissions standards, increases in vehicle mies traveled (VMT) and associated fevels of
congestion are expected to reverse this favorable trend. The CAAA of 1990 recognize the
important role that transportation plays in determining the air quality. The CAAA mandates
state implementation plan (SIP) revisions which include emissions estimates for current and
future years, annual VMT repons and forecasts based on transportation network models,
demonstration of attainment of the National Ambient Air Quality Standards (NAAQS), and
the implementation of transportation control measures (TCMs) when milestones are not met,

The ISTEA represents the first transportation legislation that has specific mandates with
regard to achieving the cbjectives of the Clean Air Act. Recent implementing regulations for
ISTEA set forth requirements for both statewide and metropolitan area planning. In addition
to requiring coordination of planning activities between environmental agencies, transportation
agencies, and other interested parties, the regulations require an extensive public process. The
metropolitan planning process must consider 15 different factors, and the statewide process
must consider 23 different factors. These factors inciude the interaction between land use and
development and transportation; the need to relieve congestion; utilization of the management
and monitoring systems ta identify transportation needs; the overall social, economic, esnergy,
and environmental effects of transportation; methods ta increase transit use;, methods to
increase the use of walking and bicycles; and transportation system management (TSM) and
other investment strategies to make the most efficient use of existing transportation facilities.

Other implementing regulations for ISTEA provide for the establishment of six management
and monitoring systems, which together with a traffic monitoring system will provide better
information on the condiiion and use of existing transportation facilities. The congestion
management system (CMS), in particular, requires the identification and evaluation of
strategies to improve transportation system performance and reduce single-occupant vehicle
travel.

Conformity regulations link the transportation planning requirements of ISTEA with the
requirements of the CAAA. These regulations require that a transportation plan and
transportasion improvement program (TIF) conform to a state implementation plan's air quality
objectives. These objectives specifically address the severity and number of NAAQS
violations, and the achievement of NAAQS attainment as soon as possible. Exishng
transportation planning models will have to be significantly madified to satisfy the
requirements of the conformity regulations.




This report identifies the shortcomings of the existing set of transportation planning models in
terms of their ability to fulfill the new requirements, The four-step transportation medeling
process has been under development for four decades, but retains essentially the same
structure. This process was established to evaluate new regional transportation facilities,
however, the uew planning requirements emphasize strategies which promote more efficient
use of the existing transportation facilities. These strategies include intermodalism;
congestion management; and various TCMs such as improved public transit, trip reduction
ordinances, traffic flow improvements, encouragement of non-motorized uses, employer-based
programs, etc. Conformity determinations include requirements that plans or projects provide
for nmely implementation of TCMs, reduce localized carbon monoxide (CO) violations, and
not contribute to new violations.

The degree of sophistication of the transportation planning process differs from metropolitan
pianning arganization (MPO) to MPO, and there is a need to improve many existing models
to the level of the state-of-the-art. The conformity repulations set forth minimum standards,
which include requirements that travel times be recycled between traffic assignment and tnp
distribution, that model speeds be based upon empirical observations, that travel be sensitive
to pricing, and that peak and off-peak travel times be provided.

While improvements in the four-step transportation maodeling process can accommodate some
of the new requirements, other requirements point out the need for alternative approaches or
model structures. For example, the modeling process needs to be modified to provide
information on tripmaking by time of day, and to be sensitive to transportation policies which
may alter the time that tripmaking occurs. Trip-chaining behavior, along with its effect en
work and non-work fripmaking, VMT, and modal split must be also represented in the
models. In addition, the level of detail represented by the models must be increased in order
te provide information on CO hot spots, and VMT, trips, and speeds by small geographic
areas. The models need to include vanables relevant to tripmaking such as demographic
vanables, urban design variables. and accessibility measures. Methods for accounting for
walking and bicyciing need 1 be incorporated into the models.

The planning and data coilection requirements of the CAAA and ISTEA therefore reinforce
the approach being undertaken by the Travel Model Improvement Program. Work needs to
be done to bring current practice to the state-of-the-art as well as to advance the state of the
art with research into new model structures and approaches.
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1 INTRODUCTION

The Travel Model Improvement Program (TMIP) is a program jointly sponsored by the Office
of the Secretary of Transportation (OST), the Federal Highway Administration (FHWA), the
Federal Transit Administration (FTA), the Bureau of Transportation Statistics (BTS), the
Environmental Protection Agency (EPA), and the Department of Energy (DOE). This
program is aiso being carried out cooperatively with states, metropalitan planning
organizations (MPOs), {ocal governments, and private entities. The purpose of the TMIP is to
remedy current transportation ptanning model deficiencies tn order to meet the requirements
of the Clean Air Act Amendments of 1990 (CAAA) as well as the Intermodal Surface
Transportation Efficiency Act of 1991 (ISTEA).

“The objectives of the Program are:
® To increase the policy sensitivity of existing travel forecasting procedures and their
ability to respond to emerging issues including environmental concerns, growth

management, and changes in personal and household achvity patterns, along with the
traditionat transportation issues.

B To redesign the travel forecasting process to reflect today's traveler behavior, to
respond to greater information needs placed on the forecasting process, and to take
advantage of changes in data coilection technology; and

B To make travel forecasting model results more useful for decision makers."”'

There are four tracks to the TMIP. These are

Track A Qutreach to assist practitioners to improve their existing planning procedures to
be in {ine with current good practice;

Track B Near term improvements to assist MPOs and state DOTs to improve current
practice to the state-of-the-art;

Track C Longer term improvements including major research and development of new
approaches to travel and land use forecasting; and

Track D Data collection to "identify, design, and develop improved data collection
procedures that will meet decision makers' current and future needs.™

" "Travel Model lmprovement Program.” brachure from the Texas Transportation Institute, {954, p. 2,

* IBID, p. 1.




One of the elements of the last track 1s to 1dentify the planning strategies and requirements,
and data coilection requirements of the Clean Air Act Amendments of 1990 (CAAA) and the
Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA).

1.1 Purpose of this Report

This report presents a brief overview of the new planning requirements in federal legislation
and regulations related to the CAAA and ISTEA, and the data that will be needed to fulfill
those requirements. In addition, the report will provide insight into the ability of the current
set of transportation planning models to address these requirements,

1.2 Contents of this Report

This report is divided into four sections. Section 2 provides an brief overview of current
planning and data collection requirements in the CAAA and ISTEA. Section 3 provides a
discussion about the adequacy of the current set of transportation planning models for
addressing the planning requirements. Section 4 presents the conclusions of this effort.
Detailed descriptions of the history of transportation planning, and the planning and data
coltection requirements of the CAAA and ISTEA are provided as appendices. Appendix D
discusses the potential for GIS and IVHS to improve existing models and their associated data
coliection activities, A list of references is presented in Appendix E,



2 REQUIREMENTS FOR TRANSPORTATION
PLANNING IN FEDERAL LEGISLATION

Urban transportation planning was first mandated by the Federal-Aid Highway Act of 1962.
This act established the "3C" plannming process - comprehensive, cooperative and continuing, -
and required this type of planning as a condition for receiving Federal funds in urbanized
areas. Further, it officially introduced the 1dea of integrating land use with transportation, and
declared that planning be intermodal.

Currently, Federal legislation has mandated specific metropolitan and statewide transportation
planning requirements, has required the establishment of six management svstems to collect,
maintain and analyze transportation-related data, and has intraduced strict air quality planning
and compliance requirements. Even though the planning requirements have changed
significantly since 1962, the transportahon planning models use methodologies which have
changed little since the 1960s.

In order to identify the specific transportation planning and data collection requirements from
the aforementioned legislation, 1t was necessary to perform in-depth research into all the
pertinent regulations and guideline documents that were written regarding the legisiation.
Detailed summaries of these requirements are included in the appendices. A briefer overview
1s presented below for each relevant law or regulation.

2.1 Clean Air Act Amendments of 1990 (CAAA)

While mobile source emissions have been declining over the past two decades due to stncter
auto emissions standards, increases in vehicle miles traveled (VMT) and associated levels of
congestion are expected to reverse this favorable trend. The CAAA of 1990 recognize the
important role that transportation plays in determining the air quality. Title II of that Act is
entirely devoted to provisions relating to mobile sources.

The transportation-related requirements of the CAAA are important because the CAAA
provide for sanctions related to transportation programs. While sanctions could be applied 1n
the past, they were triggered only by the failure to submit a state implementation plan (SIP).
Under the CAAA, sanctions can be triggered by either failure to make submissions required
under the act, or by Environmental Protection Agency (EPA) disapproval of a SIP, or by
failure to implement any SIP provisions. Because the CAAA reduced the mandatory
sanctions, highway funding restrictions could become the primary sanction.’

The CAAA of 1990 define different categories of nonattainment areas (NAA) for different air
pollutants, depending upon the severity by which the National Ambient Air Quality Standards
{(NAAQS) are exceeded. The CAAA then set up different schedules and requirements for the

3 Gary Hawthorn, "Transportation Provisions in the Clean Air Act Amendments of 1990," fTE Journal,

April 1991, pp. 17-24.




various NAA categories. The worse the air pollution, the longer a region has to comply with
the NAAQS. Also, the worse the air poliution, the more stringent are the planning
requirements and measures mandated for compliance. While there are NAAQS for many
different air pollutants, the ones most relevant to transportation planning are those for ozone,
and carbon monoxide (CQ). Particuiates (PM,,) are relevant for a limited number of areas,
but planning requirements and modeis for these are much [ess well defined. NO, is also a
transportation-related pollutant, although California's South Coast is the oniy NO, NAA. Both
ozone and PM,, have precursors (volatile organic compounds and nitrogen oxides) which
must be considered for the purposes of SIP planning and conformity.

The CAAA of 1990 set forth major transpontation planning requirernents for the deveslopment
of the SIPs and for conformity determinations. The SIPs must show how NAA will meet the
NAAQS by the attainment deadline, and adequate real progress in intermediate future years,
The following discussion is based largely on the NPRM for SIPs?

The SIP revisions required by the CAAA include:

Estimates of emissions for current years and forecasted vears;

Annual VMT forecasts and reports,

Demonstration of attainment of the NAAQS;

Milestone compliance and reasonable further progress (RFP);

Transportation control measures (TCMs) as needed to meet the NAAQS; and
Contingency measures when milestones are not met.

The requirements listed above and the timing depend upon the type of pollutant and the
parucular category of the NAA.

2.1,1 Estimates of Emissions for Current Years and Forecasted Years

All ozone NAA and CO NAA were required to submit by November 15, 1992, base
emissions inventories of 1990 emissions from point, area, and mobile sources. The
contribution of maobile sources to poilution in 1990 are determined by estimating VMT in
1990, and applying emissions factors from the EPA MOBILE model. MOBILE estimates
emissions levels based upon the calendar year, ambient temperatures during the peak ozone or
CO season, fleet mix and year, and several other factars.

"State Implementation Plans; General Preamble for the Implementation of Title [ of the CAAA of 1950:
Proposed Rule,” 37 FR 13498-13570 (April 16, 1992}
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Transportation related inputs to the MOBILE model include *:

B VMT by 8 vehicle types;

®  Annual mileage accumulation rate by 8 vehicle types;

B Vehicle registration distribution by vehicle type and 25 vehicle age categories;
8 Tnp length distributions;

® VMT by speed class (or by {2 roadway functional classes as a minimum -- six functional
classes for rural and for urban areas);

B VMT by time of day (as charactenzed by average speeds for the time period) by
functional class.

B Seasonal variation in VMT, vehicle mix, etc.

In addition to the base emssion inventories, areas are required to submit updated inventaries
every 3 vears until the area reaches attainment. VMT estimates for these inventories would
be computed in the same way as for the base inventory, except that the Highway Performance
Monitoring System (HPMS) must be used for 1993 and later VMT.

Target level inventonies are also required for ozone NAA which must come into attainment by
November 15, 1996 or later. I[n addition, ozone NAA which must come nto compliance after
November [5, 1996 must provide target ievel inventories for each three year penod from
1996 until the attainment date. The target invenitaries are important, because control
strategies must then be developed so that actual emissions will meel the target levels. The
target levels already account for tailpipe emissions improvements, so that mobile source
emissions reductions must come from VMT reductions, trip reductions, or other means.

2.1.2  Annual VMT Forecasts and Reports

Annual actual VMT estimates and forecasts are required for all CO NAA classified as
Moderate, but with CO concentrations above 12.7 ppm. In addition, VMT estimates and
forecasts are required to develop the emissions inventories both for ozone and CO as covered
above. EPA has provided a guidance document for developing the VMT estimates.®

*  "Procedures for Emission Inventory Preparation, Volume [V: Mohile Sources,” (1.5, EPA, EPA-450/4-

81-026d (Revised), 1992, pp. 13-61.
¢ *Section 187 VMT Forecasting and Tracking Guidance,” U.S. EPA, January 1992
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This document specifies that estmates of actual VMT for the NAA are to be based upon the
FHWA Highway Performance Monitoring System (HPMS).” In addition to the estimates of
actual VMT, forecasts are required of annual VMT from 1993 up until the year of attamment.
Moderate CO NAA areas abave 12.7 ppm are encouraged to use a travel demand modeiing
process, but also may base VMT forecasts on historical trends. All Senous or higher ozone
NAA can use the gmdance specified for Moderate CO NAA for forecasts to 1996. After
1996, the netwark based travel demand modeling process must he used.

2.1.3 Demonstration of Attainment of NAAQS

The SIP revisions must demonstrate attainment of the NAAQS with a schedule which depends
upon the NAA category. Demonstrating attainment requires photochemical grid modehing for
ozone NAAs which are serious or worse, with inputs which include the projected emissions
inventories as described above. An attainment demonstration with photochemical gnid
modeling also provides target emissions levels required for attainment and target VMT levels.

Photochemical grid modeling requires input on emissicns for each grid represented in the
model. These grids are typically 2km or 5km square. This implies the need for VMT
Sforecasts in the detailed VMT categories required for the MOBILE model for cach grid
square represented in the dispersion model In addition, hourly VMT may be required for
these models.®

2.1.4 Milestone Compliance and Reasonable Further Progress (RFP)

The CAAA set forth a series of intermediate milestones to be met by NAA, with a schedule
depending upon the pollutant and the non-attainment category. In the case of ozone NAA,
the milestones are specific emission reduction targets. In the case of CO NAA, the
milestones are VMT targets.

In addition to the specific milestone requirements for different pollutants, the CAAA specify a
general requirement for RFP which is annual incremental reductions in emissions. However,
rather than make additional requirements for NAA for RFP, EPA has decided to rely on
existing requirements such as the periodic inventories and other reports and certifications.”

Highway Performance Menitoring System Field Manual, FHWA Office of Highway Information
Management, December 1%87 updaied through April 20, 1990, FHWA Order M35600.1A, OME No.
2125.002%,

*  Peter R. Stopher, "Deficiencies in Travel Forecasting Procedures Relative to the 1990 Clean Air Act
Amendment Requirements,” prepared for Conference Session on Imphications of the 1990 Clean Air Act
Amendments on Travel Demand Forecasting Techniques, 1992 Transportation Research Brard Annual
beeting, December 1991,

"State Implementation Plans, General Preamble for the Implementation of Title [ of the CAAA of 1990,
Proposed Rule," 58 FR 13512 (April 16, 1992),
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2.1.5 Transportation Control Measures (TCMs) as Needed to Meet the Milestones and
NAAQS

The SIP revisions must contain TCMs and other measures as necessary for the NAA to meet
the milestones and NAAQS. The scheduie and types of requirements depend upon the
catepary of the NAA, Section |G8(f) of the CAAA specify TCMs which include improved
public transit, HOV lanes, employer sponsored tnp reduction programs, programs to
encourage bicycles and pedestrians, parking programs, and so forth.

These SIP requirements have implications for transpartation planning. VMT projections must
be undertaken as previously described. Then TCM’s need to be analyzed for their potensial
Jor reducing VMT and emissions. The SIP revisions must provide evidence of adequate
financial and human resources for each TCM, and must describe the process of
implementation, enforcement, monitoring, and maintenance, where applicable.'” Where state
regulations or laws are required for TCM implementation, these should be submitted as part
of the SIP.

2.1.6 Contingency Measures When Milestones Are Nat Met

The CAAA have many requirements for contingency measures should milestones not be
achieved in the case of ozone NAA, or VMT targets not be achieved for CO NAA, These
measures are supposed to be planned in advance, and submitted in implementabie form in the
1992 or 1993 SIP revisions. These measures are in addition to those required to show
compliance with the milestones.

2.2 Intermodal Surface Transportation Efficiency Act of 1991 {ISTEA)

The ISTEA represents the first transportation legisiation that has specific mandates with
regard to achieving the objectives of the Clean Air Act. It establishes a Congestion
Mitigation and Air Quality Improvement Program to fund the implementation of projects and
programs that will contribute to achieving attainment of the National Ambient Air Quality
Standards (NAAQS). In addition, ISTEA specifies the designation of urbanized areas over
200,000 population as Transportation Management Areas (TMAs), each of which wilf have a
congestion management system that provides for the use of travel demand reduction and
operanional management strategies (see Section 2.2.3).

ISTEA also set forth requirements for metropolitan planning and statewide planming. The
final rule for these requirements was issned on October 28, 1993,

0 Transportation Control Measure Information Documents, Cambridge Systematies, Inc., Report Na.
EPA 400-R-92.006, March {992




2.2.1 Metropolitan Planning

The rule defines the metropolitan transportation plan as the "official intermodal transportation
plan that is developed and adopted through the metropolitan transportation planning process
for the metropolitan area.""’

All MPOs serving an urbanized area of at least 50,000 are required to submit a metropolitan
transportation plan and a TIiP which must conform to SIPs. A metropolitan pian must have a
planning honzon of 20 years; must broadly consider environmental and intermodal issues and
functions; must coordinate with TCM development in NAA: and must incorporate uniform
FHWA and FTA requirements for the analysis of major metropolitan transportation
investments. The plan must "include both long- and short-range strategies/actions that lead to
the development of an integrated intermodai metropolitan transportation system that facilitates
the efficient movement of people and goods."**

The planning requirements set forth in the regulation include the consideration of 15 facters
covering a wide vanety of environmental, energy, transportation, land use and economic
issues. These factors include the need to relieve and prevent traffic congestion and the
consideration of the effect of transportation on land use.

The majonty of the data required to support the planning reguirements for development of the
transportation pian will eventually come from the management systems that are required to be
implemented by fiscal year 1995 Qut of the six systems required, three have a direct
relationship to the planning process: Congestion Management System (CMS), Public
Transportation Facilities and Equipment Management System (PTMS), and Intermadal
Facilities and Systems Management System (EMS). These management systems are described
later on in this section.

The development of the metropolitan TIP has a different focus than the plan, "The TIP must
serve as the mechanism that focuses and prioritizes the projects, establishes the relationships
among projects, and notifies the public of project status for the metropolitan area.** The TIP
is developed by the MPO in cooperation with the state and public transit operators. There
must be a reasonable opportumity for public comment on the TIP.

The TIP covers a three-year period (at a minimum), and must be updated every two years. It
contains all projects proposed for funding under Title 23 and the Federal Transit Act, and all
regionally significant projects in NAA. The TIP must be consistent with the transportation
plan. It must identify those projects which are TCMs and give pricrity to the timely
implementation of TCMs contained in the applicable SIPs. In NAA and maintenance areas,

Y rStatewide Planning, Metropolitan Planmng; Rule,” 58 FR 58065 (October 28, 1551).
'* rStatewide Planning. Meimpolian Plonning; Rule.” 58 FR 58070 (October 28, 1997).
1 sStatewide Plauning; Metropolitan Plonning, Rule,” 58 FR 58081 (October 28, 1993).

8



projects are to be specified in sufficient detail to permt air quality analysis in accordance
with U.S. EPA conformity requirements (40 CFR Part 51). More specific conformity
requirements are covered in Section 2.3,

2.2.2 Statewide Transportation Planning

The requirements for statewide transportation planning are new with the ISTEA. These
requirements include:

B Data collection and analvysis

m  Consideration of 23 factors in the statewide transportation planning process, including
results of the management systems, TSM strategies; methods to reduce congestion;
enhancing transit, bicycles, and pedestnians; the effect of transportation on land use; and
so forth

®  Coordination of all planning activities refating to the development of the state
transportation plan

R Pro-active public involvement process

® Development of a statewide transportauon plan

® Development of a statewide fransportation improvement program (STIP)

A statewide transportation plan is due on January 1, 1995, The plan must be intermodal;
cover a 20 vear period; contain a plan for bicycle transportation and pedestrian walkways; be
coordinated with the metropolitan transportation plans; contain short-range planning studies,
strategic planning, and/or policy studies; and contain information on the availabihity of
financial and other resources needed to carry out the pian.

Requirements for the STIP are very similar to those for the TIP:

B The STIP must include a priority list of transportation projects to be carried out in the first
three years of the STIP. Metropotitan planning area TIPs must be included, without
modification, once approved by the MPO and the Govemnor, and found to conform by
FHWA and FTA.

® In NAA and maintenance areas, the STIP wilt contain only those transportation projects
found to conform, or from programs that conform, to the conformity regulations.

®  The STIP must be consistent with the statewide plan,

B The STIP must be financially constrained and must include information to demanstrate
that funds can reasonably be expected to be available to implement the projects.

B The STIP must contain all capital and non-capital transportation projects. It must include
projects requiring approvals by FHWA and FTA, even if these agencies are not providing
funding. For information purposes, the STIP should include all regionally significant
transportation projects funded by other Federal agencies or by non-Federal funds.




223 Management and Monitoring Systems**

Section 1034 of the ISTEA amended title 23 USC, Highways by adding new section 303,
Management Systems which requires the issuance of regulations for State development,
establishment, and implementation of a system for managing each of the following:

Highway pavement of Federai-aid highways:
Brnidges on and off Federal -aid highways;
Highway safety;

Congestion Management System (CMS);

Public Transit Management System (PTMS); and
Intermodal Management Systemn (IMS).

In additien to the six management systems the regulation specifies a Traffic Monitoring
System (TMS) to support the data required by the six management systems.

The management systems must be developed and implemented in cooperation with MPOs in
metropolitan areas and with affected agencies recetving assistance under the Federal Transit
Act. States must be implementing each management system beginning in Federal fiscal year
1995. The FHWA and FTA agree that the metropolitan and statewide transportation planning
pracesses are the appropriate forums for coordinating the outputs of the management systems,
as well as ather fransportation needs, particularly since the legislation specifically requires the
outputs of the systems to be considered in these planning processes. The regulation states
that to the extent possible, the CMS, PTMS, and IMS are to be part of the transportation
planning processes in all metropohtan planning areas. In TMAs, a CMS must be part of the
metropolitan planning process.

Each of the management systems will require data to define and monitor the magnitude of the
problems, identify neceds, analyze altemative solutions, and measure the effectiveness of the
implemented actions. Some data needs, such as traffic volumes or travel demand, may be
common to all systems while other data will be unique to the particular system.

The CMS will provide the most comprehensive data for planning, since it is required to
continuously collect and monitor data in order to determine the duration and magnitude of
traffic congestion. Also, it is required to identify and evaluate many of the same strategies
that must be identified in the plan as addressing current and future transportation demand.
The PTMS wiil identify and evaluate strategies related to public transportation. Beside a
comprehensive inventory, the PTMS will collect data on the number of vehicles and ndership
for dedicated nght-of-way at the maximum ioad points in the peak direction and for the daily
time period. The IMS expands the identufication and evaluation of strategies to mntermodal
facilities and efficiency. Volume and patterns of goods and people carned by intermodal
transportation will be collected and monitored.

H *Management and Monsloring Systems:, Interim Final Rule,” 58 FR 63442.63485 (December |, [993).
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The primary sources of data needed for these management systems include, but are not
limited to:

Surveys at activity centers
Parking inventories

Site impact studies
Computenized signal systems
Cordon surveys

On-beard transit surveys

Traffic counting programs
Travel time surveys
Home interview surveys
Employer surveys

Vehicle occupancy counts
Screen line counts

Travel behavior studies

The data for the TMS wiil be consistent with HPMS, and based on the American Association
of State Highway and Transportation Officials (AASHTO) Guidelines for Traffic Data
Programs '° and FHWA's Traffic Monitoring Guide'® These two guides suggest that the
data to be included in the TMS will result from continuous traffic counts, short-term traffic
monitoring, and vehicle occupancy monitoring, Typical data elements regarding traffic
volume include, but are not limited to:

Peak period volume
Diurnal distribution
Tumning movements
Vehicle miles of travel

Annual average daily traffic
Design hourly volume

Peak hour traffic percentage
Directional split

2.3 Conformity of Transportation Plans and Programs to Air Quality implementation
Plans

The Clean Air Act [(Section 176(c)(4)(c}] requires each State to submit an implementation
plan revision which includes criteria and procedures for assessing conformity. "Conformity to
an implementation plan is defined in the Clean Air Act as conformity to an implementation
plan's purpose of eliminating or reducing the severity and number of violatiens of the national
ambient air quality standards and achieving expeditious attainment of such standards”.'” The
conformity regulations integrate the transportation and air quality planning processes by
requiring interagency consultation in the development of transportation plans, programs, and
SIPs,

The final conformity rule sets forth additional requirements for the content of the metropolitan
transportation plan. Transportation plans adopted after January 1, 1995 in serious, severe, or

' 4ASHTO Guidelines for Traffic Data Programs, 1992, [SBN 1-56051-054-4.
e Traffic Monitoring Guide, Otfice of Highway Managemenl, Cctober 1992, FHWA-PL-92-017.

YAir Quality Transportation Plans, Programs. and Projects; Federal or State Implementation Plan
Conformity; Rule,” 58 FR 62188 (November 24, 1993).
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extreme ozone NAA and in serious CO NAA must describe the transportation system
envisioned for future years called horizon years. For the horizon years, the plan must:

® gquantify and document the demographic and employment factors, including land use
forecasts influencing expected transportation demand.

B describe the regionally significant additions to the highway and transit network in
sufficient detail to allow modeling of travel times under various volumes, and transit
ridership. Also, be specific enough to show a relationship between land use and the
transportation system.

m  describe future transportation policies, requirements, services, and activities, including
intermodal activities.

The final rule specifies the criteria for conformity which differ by time perniod, by type of
pollutant, and by the level of non-attainment. In addition to the criteria for conformiry, the
final rule establishes a number of other criteria. These are:

B Use of the latest planning assumptions- These include the latest assumpuons for current
and future population, employment, travel, congestion, and background concentration of
pollutants, There is a requirement to discuss how transit operating policies have changed
since the previous conformity determination, and there 1s a requirement to use reasonabie
assumptions abhaut transit service, fares, and road and bridge tolls aver time. The
conformity determination must use the latest information about TCM effectiveness.

N Use of the latest emissions model.

B The transportation plan, TIP, and prejects which are not frem a conforming plan or TIP
must provide for the timely impiementation of TCMs.

Lastly, the final rule establishes detailed criteria for determining regional transportation-related
emissions. This includes very specific modeling requirements after January 1, 1995 for
serous, severe, and extreme ozone NAA and sernious CO NAA. The modeling requirements
include ¥

®  The network-hased model must be validated against ground counts for a base year that is
not more than 10 years prior to the date of the conformity determination.

®  For peak-hour or peak-penod traffic assignments, a capacity sensitive assignment
methodology must be used;

' IBID, p.62230-62231.
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Zone-to-zone travel times used to distribute trips between origin and destination pairs must
be in reasonable agreement with the travel times resulting from the assignment of trips to
network links. These times should also be used for modeling mode splits if transit use is
anticipated to be a significant factor;

Free-flow speeds on network links must be based on empirical observations;
Peak and off-peak travei demand and travel times must be provided;

Trip distribution and mode choice must be sensitive to pricing, where pncing is a
significant factor;

The model must utiiize and document a logical correspondence between the assumed
scenarto of land development and use, and the future transportation system for which
emissions are being estimated, but reliance on a formal land-use model is not specifically
required;

A dependence of trip generation on the accessibility of destinations via the transportation
system 1s not specifically required, unless the network model is capable of such
determinations and the necessary information 1s available;

A dependence of regional economic and population growth on the accessibility of
destinations via the transportation system is not specifically required, unless the network
model is capable of such determinations and the necessary information is available;

HPMS estimates of VMT shall be considered the primary measure of VMT. A factor or
factors shall be develop to reconcile and calibrate the network-based model estimates of
VMT in the base year of its validation to the HPMS estimates for the same period, and
these factors shall be applied to model estimates of future VMT,

Reasonable methods shall be used to estimate NAA vehicle travel on off-network
roadways within the urban transportation planning area, and on roadways outside the
urban transportation planning area;

Reasonable methods in accordance with good practice must be used to estimate traffic
speeds and delays in a manner that is sensitive to the estimated volume of travel on each
roadway segment represented in network model; and

Ambient temperatures shall be consistent with those used to establish the emissions budget
in the applicable impiementation plan.

CO hot-spot analysis must be based on the applicable air quality models, data bases and other
requirements specified in 40 CFR Part 51, Appendix W. Assumptions used in hot-spot
analysis must be consistent with the assumptions used in the regional emission analysis.

13




3 CAN THESE REQUIREMENTS BE SATISFIED
BY THE CURRENT SET OF TRANSPORTATION
PLANNING MODELS?

31 Why the Current Set of Models Are Inadequate

The information presented in this report illustrates the extensive modeling and data collection
requirements now required by federal law and regulation. These new requirements are
difficult to meet with the four-step modeling process, which has changed little over the past
thirty years. This four-step process includes models for trip generation, trip distribution,
modal spht, and network assignment. Land-use models may also be included as an additional
step prior to trip generation,'”

Transportation planning models were developed to psrform resional highway analyses, and in
particular, they were developed to analyze the impact of major highway additions to the
regional network. The CAAA and ISTEA focus on strategies which promote more efficient
use of the existing transportation network., These include strategies such as intermodalism,
congestion management, and various TCMs such as improved public transit, trip reduction
ordinances, iraffic flow improvements, encouragement of non-motorized uses, employer-based
programs, etc. Conformity determinations include requirements that plans or projects provide
for nmely implementation of TCMs, reduce localized CQO violations, and not contribute to
new violations. Transportation planning models lack the spatial and temporal detail, the
behavioral sensitivity, and sensitivity to alternative modes of trip-making needed to provide
the forecasts required by the current regulations. Following are some of the issues:

J.1.1 Model Shortcomings in Meeting the Requirements of the CAAA

The CAAA requires transportation system inputs for emissions inventories, for CO hot-spot
analyses, and for photochemical modeling. [t also requires network based VMT estimates and
forecasts. However, the CAAA requires much greater disaggregation and detail than the
urbuan transporiatian models have heen designed to provide. For example:

B Time-of-day situations, such as travel in the am peak, midday, and pm peak, are not well
represented in the models. Air quality, however, 15 very sensitive to time of day. In
determining base 1990 emissions inventories from mobile sources, EPA's MOBILE model
requires the input of VMT by hour of the day. Likewise, for forecasting VMT in CO
NAA, the models need to distinguish peak and off-peak travel times.

7 See Peter R. Stopher and Arnim H. Mevburg, Urban Transportation Modeling and Planning,
Lexington, MA: Lexington Books, D.C. Heath and Co., 1973,
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8 Typical transportation planning model networks are not set up to accurately represent
localized congestion problems which result in CO violatons. While the models can
handle congesticn on network links, CO hot spot analysis requires that such things as
turning movements, intersection delays, and acceleration at on-ramps be represented.

B Typical transportation planning model networks tend to be too coarsely defined to
faciiitate apportioning regionai VMT for use in a photochemical grid model. Currently,
most existing transportation networks are based on traffic analysis zones and census tracts
which are not at the level of detail required for the CAAA and conformity. Where
additional processing is required of the transportation model output to provide input to
such a photochemical grid model, assumptions and approximations in this additional
processing will introduce error into the emissions modeling.

®  Historically, transportation pianning models did not vaiidate link speeds. These were used
as tnterim variables only to produce link volumes. In fact, once traffic assignment was
completed, the model travel speeds were often found to be significantly different from the
actual speeds. Now, however, accurate representation of speeds (s needed to properly
forecast emissions. [n addition, accurate speeds are needed to account for the eftects of
congestion, If the speeds in the model are too high, for example, a congestion induced
shift in mode cannot be adequately represented.”

B Although the CAAA requirements for attainment are driving the development of
transportation plans and programs, the planning honzon and forecast vears for the region
often do not coincide with the required forecast years for the CAAA. Therefore,
extrapolations or interpretations of the transportation forecasts are needed as input to the
emissions models. These extrapolations ar interpretations introduce assumptions and
approximations that may not be appropriate.”

In addition to VMT, the number of tnps, and particularly the number of trips taken in ccld-
start mode are crtical for determining emissions estmates. 1rip chaining (e.g., home 1o day-
care to work) is a growing phenomenon due party to growth in two-worker families. Trip
chaining affects the number of trips, trip length, and the fraction of trips made in cold start
mode. Models do not represent trip chaining, and therefore may over-estimate the effect of
employer based TCMs to reduce the use of single occupancy vehicles by workers, for
example **

Maren L. Dutwater and William Loudon, "Travel Demand Forecasting Guidelines tor the Federal and
California Clean Air Act.” a paper prepared for presentation at the Transportation Research Board,
Annng] Meeting, June {294,

Greig Harvey & Elizabeth Deakin, "Towsard Improved Regional Transportation Modeling Praclice
(Revised), December 1591, p. 49.

Michael Replogle, "lmpraving Transportalion Modeling for Awr Quality and Long-Range Planning,”
Environmentat Defense Fund, prepared for presentation to the Transportation Research Board 1993

Annual Mesting, p. 6.
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The CAAA also require the adeption of TCMs in some cases where they are needed to meer
the NA4QS. These TCMs must be analyzed for their potential to reduce VMT and emissians.
However, the typical four-step modeling process is not sensitive to many of the TCMs listed
in Section |08{f) of the CAAA.

B  As mentioned above, time of day situations are not well represented in the models. But,
the models need to analyze TCMs sensitive to time of day, such as programs to limit or
restrict vehicle use in downtown areas during peak periods, or employer based programs
to reduce single occupancy vehicles and permit flexible work schedules.

B Several TCMs emphasize walking and tiking. However, most transportation models are
concerned with vehicle trips rather than person trips, and thus ignore the non-motorized
modes, This problem i1s more important for shart trips, which have the most patential to
switch to walking or biking, In addition, trip generation and distribution models do not
typically include information on the attractiveness of the waiking and biking environment
or the proximity of housing and jobs or shopping which can affect the modal spiit for
these modes. Also, the models cannot handle changes in destinations which may result
when there are mode shifts to non-tnotonzed modes or when there are restrictions on
vehicle access to points of the urbanized areas.

m  Several TCMs emphasize mass transit, and model shortcomings with respect to ransit are
similar to thaose for non-motonzed modes. Trip generation and distribuhon models do not
typically inciude information on transit accessibility or levels of service. Instead, highway
travel times are used to estimate trip distribution. Transit use, however, depends upon
urban structure (such as the density of development, the degree to which land uses are
mixed, the connectivity of the roadways, and the proximity and levels of service of
transit). Transit use also depends upon the level of impedance to automobile travei
(which can be affected by parking costs or limitations, or restnctions to automobile use in
general), however the transportation models typically do not account for such variables.
Also, the share of trips made by park-and-ride and kiss-and-ride are not sensitive to
factors such as changes in the proximity of jobs and housing to transit stops, changes in
pedestrian and/or bicycle access, or park-and-ride lot expansion.

¥ Mode choice models are not usually sensitive to factors related to auto occupancy, such as
auto ownership. Auto occupancy is an important factor reiated ta several of the TCMs
specified in the CAAA.

3.1.2 Model Shortcomings in Meeting the Requirements of the ISTEA

While the CAAA require the transportation modeling process to praduce much more detail
than in the past, ISTEA requires that the process consider many more factors than in the past,
The 15 factors to be considered for the metropolitan transportation plan and the 23 factors to
be considered for the state transportation plan have implications for the transportation
planning models:
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w ISTEA mandates the reflection of a metropolitan area's comprehensive long range fand use
plan and metropolitan development objectives in the transportation plan. Further, ISTEA
mandates the consideration of the effect and consistency of transportation policy decisions
on land use and development. This implies the need to have transpaortation sensitive tand
use models, however, few such models are in use, and feedback from the transportation
modeling process to land use models is typically not done.  Alsa, trtp generation models
tend to be insensitive to the jobs/housing balance which directly affects wrip productions
and attractions due to changes in residences and employment sites, The current methods
of computing tnp productions and artractions can lead to underestimations and future year
emissions and traffic congestion.

¥ Mass transit, walking, and biking are to be emphasized. As discussed above, the
transportation modeling process does not usually handle these modes well.

® The social and economic effects of transportation decisions are to be considered. This
implies that the transportation modeling process should be more sensitive to demographics
and social structure. However, trip generation models are often not sensitive to alternative
trip-making pattems due to variations in auto ownership, income, age of community,
household size, and so forth.

The planning requirements for the Congestion Management System and the Traffic
Management system also place requirements on the transportation models:

®m  Traffic congestion greatly influences emissions. However, in many transportation
planmng models, congestion has no effect on population distribution and employment
forecasts due to the restricted sensitivity and lack of feedback between traffic assignment
and land use mgdeling and trip generation. In addition, the capacity constrants used in
most models do not adequately degrade speeds at high levels of congestion, so that
congested highway travel times are not considered in the mode choice part of the
modeling process.

B Strategies such as rideshare matching, telecommuting, and parking management are to be
considered, but the modeis are typically not sensitive to polictes which would encourage
these options.

®  As mentioned previcusly, mode choice models are not usually sensitive to factors related
to auto occupancy, such as auto ownership. Auto occupancy is an important factor related
to several of the congestion management strategies that must be eonsidered in the
development of a metropolitan transportation plan.

B Congestion pricing is to be considered. However, modeis sensitive only ta time will not
be sensitive to this option.
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® TVHS technologies, such as motorist and transit information systems are to be considered.
The four-step modeling structure is not sensitive to a policy which would provide real-
time information on traffic conditions to the traveler.

3.1.3 Model Shortcomings in Meeting the Requirements of Conformity

The conformity regulations recognize some of the typical shortcomings of the transportation
modeling process. As stated previously, these regulations require improved internal
consistency in the modeling process. For example, free flow speeds in the models are to bhe
based on empirical observations. Trip distribution tmes are to be consistent with travel times
resulting from traffic assignment. Trip distribution and mode choice must be sensitive to
pricing, where pricing is an important factor. The regulations require that the land-use and
transportation system interaction be considered, but do not require formal transportation
sensitive land-use models or the use of accessibility measures for trip generation or regional
growth.

3.2 Model Modifications

For the existing set of transportation planning models to be responsive to the new federally-
mandated requirements, many changes will have to be made to each element of the process,
The Manual af Regional Transportation Modeling Practice for Air Quality Analysis,”
spensored by the National Association of Regional Councils, provides guidance to MPOs for
meeting the requirements of the new legislation. The degree of sophistication of the
transportation planning process differs from MPO to MPO, and there is a need to improve
many existing models in use around the country to the level of the state-of-the-art.

However, it is important ta note that even if the individual elements of the modeling process
are significantly modified to respond to the newly-mandated planning requirements, there may
still be problems in the overall modeling framework that cannot be solved unless the whole
process and/or modeling structure is modified. Such problems result from attempting to
handle such complicated processes as time-of-day modeling, trip chaining, and a higher level
of detail {e.g., grid-based modeling) within the traditional four-step process,

The shortcomings of the existing models relative to the newiy-legislated requirements indicate
that significant changes are needed in the models and potentially in the model structure to
accurately address these requirements. The neesded model modifications are as follows:

®  Time of day modeling which adequately represents transit trips, traffic factors such as the
tength of the am peak and pm peak, and TCMs such as flexible work hours, must be
included in the models. This may require the development of time of day trip tables

* Manual of Regional Transportaiion Modeling Praciice fur Air Quality Analysis, NARC, July 1591,
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immediately after trip generation, prior to the first use of any network-derived data.™
Anather approach might be to add a time of day model as a fifth model in the process.

Representation of tHp-chaining behavior must be included in the models. Harvey and
Deakin™ suggest that proper representation of trip chaining requires an accessibility
variable for the home zone.

The transportation network must he represented in sufficient detail to allow network-based
madels to assist in determining conformity, particularly for CO. In addition, the network
must provide VMT for grid-based models to determine NAAQS attainment. The use of
GIS, in which a network can be described at a very detailed level”® using common
geographic coordinates, couid be helpful in fulfilling the requirements of the CAAA and
the conformity regulations.

The models musr be designed to accurately represent speeds on links. And, as required by
the conformity regulation, travel times used for trip distrbution are to be consistent with
travel times resulting from traffic assignment. 1If recycling of travel times between
network assignment and trip distribution 1s performed, the forecasts of trip destinations
and modes can be made sensitive to levels of congestion, and tnips will be shifted between
transit’ high-occupancy vehicles and single-occupant vehicles.

Trave/ costs should be included in the models. In particular, parking costs, which may
include both tangible cost and other factors such as parking capacity/accessibility should
be tncluded, since they can all be factors in mode choice.

Household income and other travel-sensitive variables such as househald structure must
be included in the models. Demographic variables such as income significantly influence
travel behavior and are needed to understand the socio-economic effects of transportation,

Bicycle and walk trips should be represented in the network and in mode choice models.
These modes could be easily added to the mode choice models, but the difficulty would
be in the network representation, which wouid have to be quite detailed in order to
accurately measure times and distances for walking and bicycle trips.

Peter R. Stopher, "Deficiencies in Travel Forecasting Procedures Relative to the 1990 Clean Air Act
Amendinemt Requirements,” op. cit,, p. 23.

* Greig Harvey and Elizabeth Deakin, "Toward Improved Regional Transportation Moadeling Practice,”

op. cit., pp. 27-28

The term "very detailed level” refers o a level of detail necessary to model non-motorized travel, such
as bicveling or walking.
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B Automobile ownership modeling which is sensitive to work mode choice must be added 1o
the models. Automobile ownership is a major factor in mode choice and trip-making, but
it is currently treated as an exogenous input which is often based on trend analysis.
Automobile forecasting models should be sensitive to the potential of increases in transit,
walk, and bicycle accessibility on household automobile ownership.

B Transportation-sensitive land use models should be incorporated in the models. Land use
impacts on transportation have been difficult to quantify, primarily because issues such as
the maturity of a particular region, and the balance of jobs and housing have not been
represented in the models. Land use models need to contain measures of accessibility for
analysis zones which adequately reflect highway congestion, proximity to transit and
transit level of service, and the environment for biking and walking. In addition, the
transportation models need to be sensitive to development issues.
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4 CONCLUSIONS

The landmark pieces of legislation discussed in this report provide an opportunity for the
linkage of the transportation and air quality planning to evaluate NAAQS attainment and also
promote mtermodalism and cost-effectiveness. As discussed in Section 3, these laws and
rules will require significant modifications to the transportation planning models, net only to
fulfill the planning requirements of ISTEA, but to provide input to emissions modeling
required by the CAAA and conformity regulations.

The CAAA mandates SIP revisions which include emissions estimates for current and future
years, annual VMT reports and forecasts based on transportation network models,
demonstration of attainment of the NAAQS, and the implementation of TCMs when
milestones are not met.

Recent implementing reguiatons for ISTEA set forth requirements for both statewide and
metropolitan area planning. In addition to requiring coordination of planning activities
between environmental agencies, transportation agencies, and other interested parties. the
regulations require an extensive public process. The metropolitan planning process must
consider I3 different factors, and the statewide process must consider 23 different factors.
These factors include the interaction between land use and development and transportation;
the need to relieve congestion; utilization of the management and monitoring systems to
identify transportation needs; the overall social, economic, energy, and environmental effects
of transportation; methods to increase transit use; methods to increase the use of walking and
bicycles; and TSM and other investment strategies to make the most efficient use of existing
transpartation facilities.

Other impiementing regulations for ISTEA provide for the establishment of six management
and monitonng systems, which together with a traffic mon:toring system will provide better
information on the condition and use of existing transportation facilities. The congestion
management system (CMS), in particular, requires the identification and evaluation of
strategies 10 improve transportation system performance and reduce single-occupant vehicle
travel.

Conformity regulations link the transportation planning requirements of ISTEA with the
requirements of the CAAA. These regulations require that a transportation plan and
transportation improvement program (TIP) conform to a state implementation plan's air quality
objectives. These objectives specifically address the severity and number of NAAQS
violations, and the achievement of NAAQS attainment as soon as possible. Existing
transportation planning models will have to be significantly modified to satisfy the
requirements of the conformity regulations.

This report idenufies the shortcomings of the existing set of transportation planning modelis in
terms of their ability to fulfiil the new requirements. The four-step transportation medeling
process has been under development for four decades, but retains essentially the same
structure. This process was established to evaluate new regional transportation facilities,

21




however, the new planning requirements emphasize strategies which promote more efficient
use of the existing transportation facilities. These include strategies such as intermodalism;
congestion management; and various TCMs such as improved public transit, trip reduction
ordinances, traffic flow improvements, encouragement of non-motorized uses, emplaver-based
programs, etc. Conformity determinations include requirements that plans or projects provide
for ttmely implementation of TCMs, reduce localized CQ violations, and not contribute to
new violations.

The degree of sophistication of the transportation pianning process differs from MPO te MPO,
and there 15 a need to improve many existing models to the level of the state-of-the-art. The
conformity regulations set forth minimum standards, which include requirements that travel
times be recycled between traffic assignment and trip distribution, that model speeds be based
upon empirical observations, that travel be sensitive to pricing, and that peak and off-peak
travel times be provided.

While improvements in the four-step transportation modeling process can accommodate some
of the new requirements, other requirements point our the need for altemative approaches or
model structures. For example, the modeling process needs to be modified to provide
information on tripmaking by time of day, and to be sensitive to transportation policies which
may alter the time that tripmaking occurs. Trip-chaining behavior, along with 1ts effect on
work and non-work tripmaking, VMT, and modal split must be also represented in the
models. In addition, the level of detail represented by the models must be increased in order
to provide information on CO hot spots, and VMT, trips, and speeds by small geographic
areas. The models need to include variables relevant to tripmaking such as demographic
variables, urban design variables, and accessibility mzasures. Methods for accounting for
walking and bicycling need to be incorporated into the models.

The planning and data collection requirements of the CAAA and ISTEA therefore reinferce
the approach being undertaken by the Travel Model Improvement Program. Work needs to
be done to bring current practice to the state-of-the-art as well as to advance the state of the
art with research into new model structures and approaches.
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APPENDIX A - HISTORICAL SUMMARY
OF TRANSPORTATION PLANNING
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Urban transportation planning was first mandated by the Faderal-Aid Highway Act of 1962,
This act established the "3C" planning process - comprehensive, cooperative and continuing-,
and required this type of planning as a condition for receiving Federal funds in urbanized
areas. Further, it officially introduced the idea of integrating land use with transportation, and
declared that planning be intermodal.

Currently, Federal legislation has mamdatad specific metropolitan and statewide transportation
planning requirements, has required the establishment of six management systems to collect,
maintain and analyze transportation-related data, and has intreduced strict air quality planning
and compiiance requirements. Even though the planning requirements have changed
significantly since 1962, the transportation planning models have not ¢hanged that much. In
order to recognize the impact of thirty years of changes to the pianning requirements on the
adequacy of the models, the following subsections will briefly outline the history of
transportation planning in terms of Federal legislation.

A-1  Brief History of Transpertation Planning

The history of transporiation planning has been well documented, particularly by Edward
Weiner*’. A brief summary of the history, presented below, highlights the legislation that has
changed the planning requirements over nme. A more detailed summary can be found in the
following table.

Although urban transporntation planning was not mandated as part of Federal funding
‘requirements until the Federal-Aid Highway Act of 1962, there were several pieces of
legislation before that which established key planning organizations and programs. Between
1916 and 1961, the following activities led up to the creation of the 3C transportation
planning process:

® 1916: Bureau of Public Roads (BPR) created.

®  |52]1: Federal-aid Highway System established, state highway departments organized, and
state matching of Federal assistance requirad.

B (934 Discretionary highway planning and research program established.

B |944: Federal assistance for secondary and urban extension roads initiated and national
system of interstate highways designated.

B 1953: First funding provided for the U.S. Interstate Highway System.

vy
27

Edward Weiner, Urban Transpertation Planning in the United States: Ar Historical Overview, Office
of Economics, Office of the Assistanl Secretary for Policy and International Affairs, Office of the
Secretary of Transportation, Revised Edition, November 1992, DOT-T-93-02.
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B 1956: Funding created for national system of interstate and defense highways.

®m 1961: Program of loans and demonstrations for the construction of transit facilities and
purchase of capital equipment created.

® 1961: Use of Housing and Home Finance Agency comprehensive planning funds
authorized for urban transportation plannming.

Between 1962 and 1972, transportation planning requirements were established through
several pieces of legislation, were expanded to include transit planning, guidance for planning
was first issued, and the integration of transportation planning and other planning
(environmental, land use, and air quality) was defined. The following list summarzes the
legislative activities between 1962 and 1972:

B 1962: 3C urban transportation planning process mandated for receiving Federal funds.

B 1963: 3C planning process guidelines issued by the BPR (see discussion following these
bullets). Ten elements of the planning process were defined.

B 1964: The Urban Mass Transportation Act created transit capital grants to public agencies,
and the first national research and development program for transit was established.

B 1965: Grants for comprehensive planning authorized to regional planning agencies (RPAs)
and councils of government (COGs). Department of Housing and Urban Deveiopment
(HUD) created.

B 1966: U.S. Department of Transportation (DOT) created, with the FHWA and the Federal
Aviation Administration (FAA) as subordinate organizations.

®  |966: The Metropolitan Development and Demenstration Cities Act required an areawide
planning and review process for various Federal assistanice programs, such as water and
sewer grants, transit and highway assistance, urban renewal, etc.

B 1967: FHWA consolidated previous urban transportation planning guidance in a Policy
and Procedure Memorandum (PPM-50-9),

B 1968: The Urban Mass Transportation Administration (UMTA) was transferred from HUD
to DOT.

B 1968 FHWA issued an Instructional Memorandum (IM 50-4-68), "Operations Plans for
Continuing Urban Transportation Planning,” which maintained the responsiveness of
planning to the needs of local areas. Five elements were identified for a continued
planning process: surveillance, reappraisal, service, procedural development and an annual
report.
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1968: The Intergovernmental Cooperation Act required the coordination of Federal
programs with lncal governments, generally acting through RPAs or COGs.

1962: The National Environmental Policy Act required a systematic interdisciplinary
approach to plannming as part of an environmental impact statement (EIS) process.

1970: The CAAA of 1970 focused on traffic management as a remedy for air pollution
control. They also established the Environmental Protection Agency (EPA), specified
emmssion standards, required the establishment of ambient air quality standards, and
required State Implementation Plans (S1Ps) and Transportation Contrel Plans (TCPs).

1972: UMTA i1ssued an External Operating Manual which included planming requirements
for planning projects. Appendix 2 of the Manual was entitied "Urban Mass Transportation
Planning Requirements Guide," (UMTA Order 1000.2, dated August 22, 1972} which set
forth the areawide planning requirements for the transit program. These requirements

were designed to be consistent with the 3C planning process.

The most significant documentation during this ten-year time frame was the Highway
Planning Program Manual (HPPM), originally 1ssued by the BPR and later updated by the
FHWA. Prior to the UMTA Extemal Operating Manual, the HPPM was the only technical
documentation and guidance available on the urban transportation planning process. Volume
8 of the HPPM was entitled "Urban Transportation Planning,” and contained the following
chapters:

L

1L
IIL
IV.
Y.
VL
VIL

VIIL

IX.
X.
X1
XIL

XIIL
XIV.

XV.

XVIL

(General - OQrganization

Use of Computers

Origin-Destination Surveys

Population Studies

Economic Studies

Land Use

Classification of Existing Street Use and Street Inventory
Development of Standards and Evaluation of Existing Traffic Services
Traffic Engineenng Studies

Public Transportation

Terminal Facilities

Travel Forecasting (Trip Generation and Distribution)
Traffic Assignment

Developing the Transportation Plan

Plan Implementation

The Continuing Planning Process

Each chapter in the HPPM was originally written and updated between September 963 and
August 1973
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In 1975, UMTA and FHWA issued joint highway and transit planning regulations that
"unified the individual planning requirements of FHWA and UMTA and superseded the
operating procedures”*® mentioned previously. These reguiations were the precursar to the
current requirements for metropolitan and statewide planning (to be discussed in section 2.2).
They included:

® The development of a unified planning work program (UPWP) which describes all urban
transportation and transporiation-related planning activities anticipated during the next one-
to two-year period;

& The development of a transportation plan, consisting of specific elements (Chapter [ of
title 23 and Chapter VI of title 49 of the Code of Federal Regulations (CFR), Part 450,
Subpart A), including a long-range and transportation system management (TSM)
elements;and

B The development of a transportation improvement program (TIP).

Between 1977 and 1980, the following significant legislation related to transportation planning
requirements occurred:

1977 The CAAA required that transportation plans, programs and projects funded under
title 23 or title 49 conform with State or Federal air quality implementation plans.

®  ]978: The Surface Transportation Assistance Act added energy conservation as a poal in
the planning process.

W |978: Regulations integrating air quality planning and 3C planning were issued,

®  }980: Joint FHWA/UMTA Environmental Reguiations were 1ssued that required a single
set of environmental procedures for highway and transit projects in order to praduce a
single EIS and Alternatives Analysis document.

In 1981 and 1982, two Executive Orders (EOs) were 1ssued by President Reagan which
reflected a national concern for the complexity and burdensome nature of requirements and
regulations”. Decentralization and intergovernmental coordination were the themes in these
two EOs (12291 and 12372). EO 12291 "established procedures for reviewing existing
regulations and evaluating new cnes. It required that a regulation have greater benefits to

28 "Planmng Assistance and Standards: Urban Transpertation Planning; Final Rule,” 40 FR 42976

(September 17, 1975).

Edward Weiner, Urban Transporiation Planning in the United States: An Historical Qverview, op.
cit, p. 171,
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society than costs and that the approach used must maximize those benefits. All regulatory
actions were to be based on a regulatory impact analysis that assessed the benefits and costs.
The objectives of EO 12372 were to foster an intergovernmental partnership and strengthen
federalism by relying on state and local processes for intergovernmental coordination and
review of Federal financial assistance and direct Federal development.””

The impact of these EOQs marked a turning point in the way requirements and regulations
were promulgated. For transportation planning, the first set of regulations that reflected this
change to more general requirements was issued in 1983,  Joint FHWA/UMTA urban
transportation plannming regulations were revised to reflect the reduction in the Federal
government's invalvement in urban transportation planning. These revised regulations “stated
the product or end that was required but left the details of the process to the state and local
agencies, so the regulations no longer contained the elements of the process nor factors to
consider in conducting the process.”"

Between this legislation and the present, all transpartation planning regulations and
requiremnents continued to reflect a less-specific nature, as follows:

B 1987: The Surface Transportation and Uniform Relocation Assistance Act added a
requirement to the planning process that involved the development of long-term financial
plans for regional urban mass transit improvements.

® ]987: Joint FHWA/UMTA Environmental Regulations were revised to provide more
flexibility in the requirements for comprehensive environmental assessments,

Since 1990, there have been several significant pieces of legislation and implementing
regulations which mandate a new set of planning and data collection requirements, The
legislation includes the Clean Air Act Amendments of 1990 and the Intermodal Surface
Transportation Efficiency Act of 1991. Detailed descriptions of these requirements are
included as Appendix B.

A-2  Tabular Summary of Transportation Planning History

A tabular summary of transportation planning history follows:

" phid, p. 171 and 174

' Ibid, p. 185.
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SUMMARY OF TRANSPORTATION PLANNING HISTORY

R ———— 2z = R S e
HEF. YEAR MAJOR TOPIC SUB-TOPIC STATUTORY DESCRIPTION
NO. REFERENCE
o — e A
i 1916 1934 Federal-Aid Road | Federal highway The Federal-Aid Road Act of 1916 was the beginning of the fedeal-aid highway
Act program program, }t created the Bureau of Public Roads.
i921 1921 Federal Highway Federal highway The Federal Highway Act of 1921 established the federal-aid highway system, required
Act program that stales organite state highway depanments, provided contract authority (bebween ihe
US and stalez for aid), and required stale matching of Federal assigiance. 3
1534 1934 Federal-Aid Federal highway The 1934 Federal-Aid Highway Act established a discretionary highway plamuing and
Highway Adt planning research {HP&R) program that was awthorized at 1 1'2 percent of [the capital
expendiiures for highway construction).
1944 1949 Federal-Aid Federal highway The 1944 Federal-Aid Highway Act initialed Federal assistance for a Secondary and ﬂ
Highway Act program Lirhan Extensions Program in addition ta the Federal-aid highway systemn orgimatly
established im 1921. It a¥zo ditected the designation of a 40,000 rpile national system of’
Interutate highways by provided no funding.
1647 1947 Housing Acl Federat housing 1947 Housing The {247 Housing Act created the (US) Housing and Home Finance Agency.
program Act
1953 1953 Faderal-Aid Federal highway The 1933 Federal-Aid Highway Act provided tte first funding for the US [nferstate
Highway Aci program Hipghway System.
1954 1934 Hausing Act Comprehensive Section 701 of the 1954 Housing Act estahlished a progrns of grants to assist local E
Planning Program govemments it conducting "comprehensive” planning programs.
1956 1956 Federal-Aid Inwrstate and Oefense The 1936 Federal-Aid Highway Act created funding for 2 Natienal System of Intersialg
Highway Act Highway System and Defense Highways.
1936 1956 Highway Revenue { Federal Highway Trust The 1926 Federal Revenue Act established the Highway Trust Fund which previded a
Acl Fund 20% lederal share for eligible hiphway construction.
1961 1951 Hausing A= Urban uransit loans and The 1961 Housing Act crealed a program of loans and demaonstrations for the
demos, construction of transit fagilities and purchase of capital equipmen.
1961 1961 Housing Act Urban transportation 196} Housing The 1551 Housing Act authorized the use of HHFA comprehensive planning funds
studies Act {Scetian 70% of the 1953 Housing Act) te be used for wrban transporiation pianning,
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REF. YEAR
NQ.
12 1962

MAJOR TOPIC

1962 Federal-Aid
Highway Act

5Up-TGRIC

STATUTORY
REFERENCE

DESCRIPTION

i S

"3 urban
iranspoftation Plannemg

—

23 UISC Sce. 134

The 1962 Federal-Aid Highway Act mandaled a "eomprehensive, cooperative and
continuing" wrban travsportation planning process, It became known as the "3C*
planming process. The Act was the first Federal law {0 require urban transporstion
planning a5 a condition fow receiving lederal funds in urbanized arcas. It asserted ihat
urbug transporation was 10 be intzgrated wili land development and that transpontation
planaing would be mtermedal.

“it 18 declared 1o be in the notional interest to encourage and promote Ure developomem
ol transportation sysiems embracing various modes of wransport in 2 mapner that will
serve the states and local communities efficiently and effectively.” Yurther, the
Secretary of Commerce was directed o cooperate witli the states "...in e development
aof long-range higiway plans and programs which are properly cosrdinated with plans
for improvements sn other alfected fonns of transporation and which are formulated
wilk due consideration to their probable effect on the future development of the urban
arca. .. "

*Afer July 1, 1565, 1he Seererary shall ot approve under section 105 of this title any
programs for projects i any urban area of more than fifly thousand population unless
he finds that such projecis are based on a continuing, comprehensive Uransportation
planning process camried oul cooperatively by states and focal communities in
conformance willr the objectives stated in this secrion” (I3 ISC Sectian 134)

The Act also required that § 172 % of the [bighway constructisn funds} be made
available for highway plarming and reszarch (HP&R3 An adddional 1:2 pervenium was
optional,
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REF.
NO.

YEAR

MAJOR TOPIC

1563

Federal Mighway
Planping Guideline

SUB-TOFIC

STATUTORY
REEFERENCE

WM—W—?.W

DESCRIPTION

Guidelines for 1T
Planning Process

A 50-2-63

i et

In March of 1263, the Bureau of Public Roads issved guidelinss desfining the 3C

plunning process(IAl 50-2-61). “Ueoperative”™ was defined to inc¢lude not anly

conperation between the Federal, state, ond ucal fevels of govemment but also among

the variols agencies within the same level of governmem. "Continuing” referred w the

need to periodically re-evatuate and updatz a transpariatian pian. “Camprehensive” was

defined to include the basic ten zlements of a IC planiing process for which

mvemories and avalyses were required. These ten elemenls are;

Econvnie factors alfecting development

Papulation

Land {ise

Transpariation {acilities, including those for mass transportation

Travel pahemns

Tenwinal and transier facilities

Traftic contral Teatures

Zoning ordinances, subdivizion regulations, building codes, etc,

Financial resources

0. Social and community-value Tactors, sich as preservation of open space, parks
and recreational facilities, preservavon of historical sites and
buildings;enviropmentat amenitics;, and aesthetics.

*The planning proecss congisted of: establishing an organization to carcy out the

planning process; development of focal goals and objeciives; survevs end mvenierics of

extsiing conditions and facitities; analyses of corment conditions and calibranon of

jwecasting techniques; forecasting of foture activity and iravef; evaluation of altemative

lransportatian netwarks resuliing in a recommended transportation plan; staging of the

trangperiation plan; end identfication of resources to implement it (Wiener 1992) By

the fegislated deadline of Jubv 1, 1965, alt 224 existing urbanized areas which fef}

vnder the 1962 Act had an eeban fransportation planning process underway (Holmes,

1979 ties;

el A A

14

1964

Urbant Mass
Transponation Act

Urban transit capial
granls

1964 UMT Aca

The 1964 Urban Mass Transporation Azt created transit capital granis 1o public bodies
with a maximum Federal share of’ 66 2/3 percentuni.

13

1564

Urban Masy
Transporiaiion Act

Research and
Developinent Program

964 UIALT At

The 1964 Urban bass Transpontation Avt established tie (st national rescarch and
developinent progran: for transit

1965

Housing and Urhan
Develop. Act

Regional planning
grants from 5.701

1965 HUD Aot

in addition io creating HUD, the 1863 Heusing and Urlan Developmient Act guthorized
grants for comprehensive planning to regional planning apencies (KPAsg) and councils
of govemments (COGs) from 741 funds (5. 701, Housing Act of 1954, as amended).

17

1966

Dept. of Transpanation
Act

U8 DOT estahlished

1966 DOT Act

The 1966 Deparunint of Transporation Act created the 1.5, Departoem off
Transponation brimgang the ndependent Federal Highway Administration and e
Federal Aviatien Administeation under the DOT umbrelia.
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e R,
MAJOR TOPIC SUB-TOPIC STATUTORY DESCRIPTEON
REFERENCE
UMT Act Amendmenls Tranzit Technical 1966 UMT The 1966 Urban Mass Transportation Amendments Act amended the 1964 UMT Act to
Studiez Program Amend. Act add & bmnsit technical studkes program (Section 9, UMT Act of 1964) to |. . purposes. .

.} Other amendments added o mamagement wraining program and a New Svstems study,

coardination

Demo Cities and Metro 5. 204 Areawide §.204, MD&DC The 1966 Mewopalitan Development and Demonstration Cilies Act provided in Section
Develop. Act Planning Acl of 1966 204 that an areawide planning mnd review process would be a requirement for federal
assistanca For various grant programs (e.g water and sewer gramis, transit and highway
assistance, urbon renewazf ¢ic.), "Section 204 asseried the feders! interest improving the
coordmation of publie facilily constraction projects to oblain maximum cfizctiveness of
fderal <pending and to relate such projects to aremvide development plans. ., Section
204 required that ali apphications far planning and conztruction of facilities be
submilted to an arcawide planning agency for review and comment. The areawide
agency was requirsd to be compaosed of focal elecied officials. . . Proeedures 1o
implemeznt this act were issued by the Burean of the Budger m Circular No. A-§1. . °
(Wiener)
10 1966 Wationa! Traffic and Highway safery The 1966 Nasional Tralfic and Mator Vehicle Safety At created the National Tralfle ll
Kator Safety Act programs Safety Agency, estahlishad mininum safety standards for metor vahivles and
eguipment, and expanded the Nateonal Driver Regisier.
21 1966 Mationa} Safety Act Highway safety ‘The 19606 Highway Safcty Act crealed the National Highway Safety Ageney, required
pragrams states to establish highway safety programs, made mawching Federal funds {75/25%)
available 10 States allocated by population and highway milezge (S .402).
22 1966 Mational Historic Histaric preservation The 1966 MNational Historical Preservation Act created the Advisory Counvil on Historic
Preservation Act requirements Preservation and required Federal apencies to take account of and protect hisioric
propenies (5.108).
21 1567 Urban Transpanatian Consolidated Urban PN 50-9 The {Federal Highway Administeation] consolidated previous puidance in a 1966 Policy
Planamng Guide Transp. Guideline and Procedurz Memoranduns, (PPR{-50-3} g
24 1967 Nalicnal Highway Consolidation of safety | Exec Order In 1967, President Johnson wmsued Executive Order 11337, which combined the
Safety Bureau agensies 11337 National Trailic Safety Agency and the Nativnal Highway Safely Agesucy into the
Nationzul Highway Safety Burean in the US Dlepartment of Transportstion.
25 1968 Federal-Aid Highway TQPICS, envisonment, | * The 1268 Federa)-Aid Highway Act created the TOPICS Program (Traffic Opecations
Act public hearings Program to Improve Capacity and Safety), prohibited wkings af parks, wetlonds os
wildlife refuge; and nequired public hearmgs,
27 1968 Emtergovermmental Federal'Local 1968 iC Act In 1968, the fntergovernmental Cooperations At required the coordination or Federal
Cooperaticn At govemment programs with local govermments, generafly aciing through aceawide planning

ofganizations or coineils of gpoveraments (CO0s).

32
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NO.

REF.

YEAR

MAJOR TOPIC

SUB-TOPIC

STATUTORY
REFERENCE

DESCRIPTION

28

1968

FHWA Operations
Plans

Plans for "Continuing”

uTr

IM 50-4-68

in 1968, as most urbanized arcas were well along on their 3C planning, FHWA issued
an [nstructional Menorandum (IN 50-4-68) entitled "Operations Plans for 'Continuing’
Urban Transporiation Planning" to maintain the responsiveness of planning to the needs
of local arees and o potential changes, The operations plans were fo address the
various items needed to perform continuing planning, including: the organizational
structure; scope of activities and the agencies that were responsible, a description of the
surveillance methadology to identify changes in land development and trave! demand, a
description of land use and trave] forecasting procedures, and work remaining on the
len basic elemants of the 3C planning process. The Guidetines identified five essential
elements for a continued planning process: surveillance, reappraisal, service, procedural
development and annual report. The "surveillance® element focused on menitoring
changes in the arca in development, sociodemographic ¢haractaristics, and travel.
“Reappraisal” dealt with three levels of review af the transportation forecasts and plan
to detenmine if they were stilt valid. Every five years the plan and forecast were to be
updated fo retain a 20-yvear time horizon. The "service” element was (o assisl agencies
in the implemwaitation of the plan. The "procedursl development” element emphasized
the need 1w upgrade analvsis techniques. Lastly, the publication of an "annuaj repoert”
on these activities was required as a means of communicating with Jocal officials and
cifizens. (LS. DOT 1968)

29

e

1969

Nationul Environmentat
Palicy Act

NEPA planning
requirements

1769 NEPA

The 1969 National Environmental Policy Act (NEPA) required a syslematic
interdisciplinary approach to planning and decisionmaking as a part of an
environmental impact statement (EIS) pracess for project covered by the Act It also
established the Council an Environmental Quality (CEQ)

30

1969

OMB Circular A-93

Areawide Proj.
Notification/Revicw

OMKIB Circutar
ADS

In 1969, the Qffice of Management and Budget issued Circular A-95 which required
that areawide planning agencies comment on federally-aided projects.

31

1969

FHWA PPM on Two
Hearing Process

Full consideration ol
proj impacts

PPM 20-8

In 1969, the [FHW A] issued a Policy and Procedure Memorandum on the "Two
Hearing Process” which required full consideration of social, economic and
environmental impacts [in the Federal highway construction process].

32

1962

Envirommental Quality
improvement Act

Office of
Enviranmental Quality

1969 EQ

The 1969 Environmental Quality Improvement Act established the Office of
Environmental Quality.

33

1970

IMT Assistance Act

Long-term
commitmemt 1o transit

1970 UMT
Assislance Act

The 1970 Urban hass Transponation Assistance Act established a lopg-term
commitment to transit funding -- $10 billion over a twelve vear periad. The Act also
added {Section 16 to the UMT Act of 1964] which provided requirements conceming
the elderly and persens with disabilitics.
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Guidelines for
Highways

highway prajects

REF. YEAR MAJOR TOPIC SUB-TOPIC STATUTORY DESCRIPTION
NO. REFERENCE
34 1970 Clean Air Act EP.A, emisston stand, 1970 C:AA The 1970 Clean Adr Act Amendments created the EP A, specified emission standards.
Amendments S1Ps, TCPs Amendments required the establishment of ambient air quality standards, required State
Emplementation Plans (SI¥s) and {Transponation Condrol Plans] (TCPs) and focus on
frulfic management as a remsedy for air pollution control.
I
35 1970 Federal Highway Annual certification of M S0-3<71 In 1971, the Federal Highway Administration issued an Instructional Memorandum that
Planning Guidzline 3C Process estabjished annual centification of the 3C urban transponation planning process.
35 1972 FHW A Process PPM for processing PPM 90-4 In 1972, the Federal Highway Administration issued u Policy and Procedur:

Memorandum which ¢stablished process puidatines for highway projects.
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MAJOR TOPIC

SUB-TOPIC

STATUTCRY
REFERENCE

DESCRIPTION “

UMTA Extemal
Operating Manual

Planning requirements
for wansit proj.

UMTA Circ.
1000.2

In August of 1972, UMTA issued an External Operating Manual which as its first
consolidated guidance for project management afso described the planning requirements
for transit projects. Appendix 2 of the Manual was entitled the "Urban Mass
Transporation Planning Requirements Guide” which sei forth the areawide planning
requirements for the transit program designed 1o be consistent with Lhe 3C planning
process. An urban area needed to have: a legally established planning agency
representing iocal units of govemnnient; a comprehensive, continuing areawide planping
process, and & land use plan to serve as lhic basis for determining ravel demand.

“The ransportation planning requirements, which were certified by UMTA, included: a
long-range lransporiation planning process, a 5«10 vear trangit developmert program,
and a shot-range program. The agency conducting the Iransportation planning was to
be, wherever possible, the agency garrying oul the comprehensive planning. (Weiner)

The planning requitements contained in the Manual were superseded by the joit
FHWATUMTA Urban Transportation Planning regulations (US DOT 1975).

Operating Manuoal which as its first consofidated guidance for praject management also
describzd the planning requirements for transit projects. Appendix 2 of the Manual was
enlitled the “Lirban Mass Transponation Planning Requirements Guide” which set forth
the areawide planning requirements for the transit program designed 1o be consistent
with the 3C planning process. An urbay area needed to have; a legally established
pianning agency representing local units of government, a camprehensive, continuing
arcawide planning process; and a land use plan to serve as the basis for determining
travel demand.

"The transportation planning requirements, which were centified by UMTA, included: a
fong-range transporiation planning process, a 5-10 year lransit development program,
and a shot-range program. The agency conducting the fransporiation planning was io
be, wherever possibie, the agency carrying out the comprehensive planning. (W einer)

The planning requirements confained in the Manual were suparsedad by the joint
FHWA/MUMTA Urban Transportation BFlanning regulations (U8 DOT 1975).

38

973

Federal- Aid Highway
Act

Highway to transit
fund

1973 F-A
Highway Act
transfer

The 1973 Federal-Aid Highway Act allowed Federal Aid Urban System and Interstate
funds to be ransfemred to transil projecis.

19

1973

Rehabilitation Act
[Amendment}

Program access for
handicapped

$.504 Rehab Act
of 1973

In 1973 the Rehabifitation Act {was amended o] added Section 504 which provided
that Federally funded programs had 1o provide access te handicapped persons.

35




REF. YEAR MAJOR TOFIC SUB-TOFIC STATUTORY DESCRIPTION

NO. REFERENCE

40 1973 CE(Q) Guidelines on EIX fn 1873 the Council on Environmeial Quality issned puidelines on the preparation of
preparation Environmenial Impact Statemenis.

42 1974 Emergency Highway 353 mph speed Limit 1974 EHEC Act in 1974 the Emergency Highway Energy Conservation Act established a 55 milc per
Energy Consv. Act hour zpeed Emit on Federal {Intersiate] highways.

EX] 1974 Energy Policy and CAFE standards 1975 EPC Aci The 1974 Encrgy Policy and Conservation Act estabiished corporate average fuet

Conservation Act

economy {CAFE) standards for autanobsle manufacturers,
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REF.
NO.

a4

YEAR

1975

MAJOR TOFIC

s

SUB-TORIC

——

STATUTORY
REFERENCE

DESCRIFTION

s

Jout FHWAAMTA
Planning Reyuiremenls

MPO, prospectus,
UPWR, TIP, AE, I'8)

“In 1975, FHW and UALTA issued final joint highway and Iransit planning
reguiations in the Federal Register entitted, "Planning Assistance and Standards™. The
regulations provided for the juint designation of MPD's to camy out planming and
reguired agreements on the division of responsihifity where the MP(rs and A-DF
agencies were difTerznt. .\ multivear prospecius and annual unified work pragram had
to be subinitizd speciiving all transpunation-related planning activiiies for an urban arca
ag a condition for receiving federai planning funds "

"The urban transperiation planming procees was required lo produce a long-range
wansportation plan, which had 1o be reviewed aanually 1o conlimn its validity, The
transportation plan had 1o conlain a long-range efement and a shorter-range
“transpornalion sysiems management element” (TSML) for improving the operation of
existing Wransponation systems without new facifities.

“A multivear “iransponation #nprovement program” (TIP} also had to be developed
comsistent with the transponiation ptan. The TIP had to include al highway and transit
projects 1o be isoplemented within the coming five vears. It thereby became the linkage
bitween the planning und programming of urban transportation prejects. It also browght
iogether all highway and sransit projects into & single ducument that could be reviewed
and appraved by decision makers. The TIP had to contam an "annual efement” that
wouid be the basiy for the federal funding deeisions on projects for the coming year.”

“The regulations provided for 4 joint anuual certificatios of the plansding process. This
cerdification was required as 2 condition for receiving Tederal funds for projects. The
regalations incorporated previously legislaled requirements related to sacial, economic,
and environmental snpact analysis, air guality planning, and the cideriy and
handicapped.”

“These joins regulstions upplied to alf urban highway and transi programs inchuding
those for ransit operating assistance. They represented the mast imporfant actiok up 10
that time {o briog about meultimodal urban wansponation pluming snd programming of
projects. They changed the emphasis from fong-term planning o shorter range
transponation sysizm manasgement, and provided a stronger linkage between plasning
and pragramming. These segulations were another tuming point in the eveiution of
urban Uansporiation piamiing that set ihe tone for ihe next several years ™

{Weiner)

43

1974

Federal-Aid Highway

Aci

Interylate transfers, 3R
program

1973 F-A Hwy
et

‘The 1976 Federal-Aid Highway Act provided for wansfer of funds from Inkersiawe
prajects (o other highwavs and buswaye, estsbiished the "3R™ Program {fur resarfacing,
regtaration, and rehabilitation).

37




YEAR MAJOR TOPIC SUB-TOPIC STATUTORY DESCRIPTION
REFERENCE
e ———_ T —
1976 uUsnDarT s, 54 non-discAmination/disa The US§ DOT issued regulations implementing 5.304 of the Rehahilitation Act of 197X
Reguiations bled pemsons 1 prohibit diserimination against persogs with disabifities in Federlly-assisted
proprains and projecis.
1577 Clean Aar Act deadline extension, 1977 CA Act The 1977 Clean Air Act amendments extended the sitainment deadline [for ambient air
Amendments Amendments quality?}, and required “canformanes” [to what?] or impoesed “sianctions” [what? on
whom?}.
1977 Dept of Energy Creation of DOE 1977 DEO Act The 1977 Department of Encrgy Organization Act created the Department of Energy.
Organization Act
1977 Hatl, LIrhan Dev. and Natl policy report on The 1977 Natiopal Urban Development and New Communities Development act
New Comm. Dev. growlh required = nationaf policy report rather than a repost on growth,
1978 Same Plog Rgmnis 1978 8TA Act The Surface Transponation Act of 1978 reguired the same planning requirements for
Surface Transil & Hwy highwayvs and transit. |Also, deadline for Interstae completion by 1990, created hridgz
Transpor R&R program, transit Section 5 program expanded to four tiers, added Section 1%
tation {Rurai) transit program to UMT Azt Buy Amenca requirement.
Assist.
Acl
1978 Mational Energy Act Energy conservation The 1978 Nutional Encrgy Act established energy conservation as a goul apd promoted
carpools and vanpools.
52 197 Caouncil on "scoping and licring”
Environmental Quatity
Regs
33 i978 Transp, and Aur Qual. Imtegration 3C and AQ In 1978 regulations were promulpated that integraled air quatity planming and the 3C
Guidelings planning ranspariation planting process,
54 1979 Lirban Initistives Jaint [1978 promulgation of Urban Twitiative Program guidelines: joint development,
Program Guidcline Dvipmamt feverage, leveraging federal investnicnts, stimulate economic development.|
£ on.stim
55 1975 5. 504 Regulations Transit accessibility In 1979, the L'§ DT issued regulations implementing Saction 504 of the
Rehabilitation Act of 1673 for federaily-assisted transit programs,
36 1974y Natienal Trangporation Final Report National In 1980, a joint FHWALIMTA enviromnental regulation was issved which rzquired a
Policy Study Comm. single set of environmental provedures for highway and transit projects and a single
Environmenial inspact Statement and Altematives Analysis dccumeznt.
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MAJOR TOPIC SUB-TOPIC STATUTORY DESCRIPTION
REFERENCE
57 1980 Joint FHWAAIMTA Single Env, In 1980, a joint FHWAYUMTA environmental regulation was issued which required a
Envirenmesntal Regs Procedures, EIS/AA single sel of environmenial procedures for hiphway and transit projects and a single
Environmentat Impact Statement and Alternatives Analysis document,
58 1981 Federal-Aid Highway Creation of 4R 1981 F-A Hwy The Federal-Aid Highway Act of 1981 created a 4R program (Resurfacing, Restoration,
Act program at 90710 Act Rehabilitation, and Reconstruction) al $0% Federal/10% state matching ratio, It also
redefined eligible it¢ms to complete the Interstate systens.
39 1981 E.Q 12291 Regulation Evaluation Executive Order 12291, issued by President Reagan in 1981, provided procedures for
Procedures cvaluating regulations, it further provided thal the benefits must excead costs [what?].
60 1981 Interim Section 5G4 Centification of Special
Regulations Efforts
51 1982 Surface Transporiation Inc. Gas tax, Transit 1982 STA Act j1982 Surface Transportation Assistance Act: S-cent increase in gas tax (4-cents 1o
Assist. Act Acct, Sec. ¥ highways for Intersiate completion and expanded highway and bridge rehabilitation;
I-cent to Mass Transit Accoont of Highway Trust Fund for Discretionary Granis only
for capital projects at 75% federal share), new Section 9 Formula Grant for capital and
aperating projects {with ops cap).
62 1982 Intergovernmental OMB Circular A-9S E.O. 12372 The 1982 Executive Order 12372, Intergovemmenta} Review of Federal Programs,
Review of Federal Proj. | Replacement replace OMB Cirenlar A-35. It provided that states would establish their own reviesw
process, and that the Federal government must "accommodate” or "explain” projects. Tt
also provided for a "single point of contact” {for intergovernmental review].
&3 1982 Federal Paratransit Supplement/Substitnte
Policy Paralransit
64 1983 Revised Urban Transp. Removal of Reg. [1982 Revised Urban Transponation Planning Regulations -- removed alf temns not
Plng Regs Requirements actually required, increased state and local flexibility.
63 1983 Section 504 Regulations | S. 504 DOT-wide,
(NPRM}) detailed cniteria
66 19%a Charter Bus Regulation Prahibit charter by
{NPRM) public transit
67 19%a Sec. 504 Regulalions 5.504 six transil

service cnteria
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REF. YEAR MAIOR TOPIC SUB-TOPIC STATUTORY
NO. REFERENCE
64 1987 Surface Trans and 1987 STURA
Uniform Reloc. AA Act

DESCRIFTION

{1987 Swrface Transportation and Uniform Relocation Assistance Act - $87.6 billion for
1987-91 for highway, safety, and wansd programs; funds for 152 special highway
projecis; permitied states to raise the gpeed limit on rural Interstates from $3 mph &« 65
mph, removed Federal reguiatian of bridge tolis, established Strategic Highway
Regearch Program (SHRFY, specified split of Section 3 transit funds, fixed guideway
grant criteria, advanced construction approval, Section ¥ funds for leasing armangemenls,
new Sectjon 9B fommida prants fer capital prajects, new bus testing facility, testing of
all new bus rodels, icreased Buy Amwerice threshold and praject cust differential,
required development of financial plan far iransit improvements; increased eligibikity
and refocation payments due 1o construction prajects; extended Highwav Trust Funde ta
June 30, 1953}
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APPENDIX B - DETAILED DESCRIPTION OF
METROPOLITAN AND STATE TRANSPORTATION
STRATEGIES AND DATA COLLECTION
REQUIREMENTS
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In order to identify the specific transportation planning and data collection requirements from
recent federal legislation, 1t was necessarv to perform in-depth research into all the pertinent
regulations, NPRMs, and guideline documents that were written regarding the legislation. A
complete list of references that were consulted to prepare this report 1s shown in Appendix E.

A framework was developed in order to assess how the current set of transportation planning
models addresses the new requirements. The framework consists of the following
information

B Dates of major plann:ng requirements or documents;
B Descrniption of the legislative requirements for these documents;

® Document required/document contents - this information describes the required document
and 1ts contents;

B Planning Requirements « this information contains the planning that 1s accomplished in the
preparation of the required document; and

® Data Requirements - this information contains the data to be collected in the preparation
of the required document to support the planning requirements.

Tables representing the framework for each required document are tncluded in Appendix C.
Following are detailed descriptions of the transportation planning and data collection
requirements of current legisiation and the implementing regulations.

Clean Air Act Amendments of 1990 {CAAA

B-1

The CAAA of 1990 define different categornies of NAA for different air pollutants, depending
upon the severity by which the NAAQS are exceeded. The CAAA then sets up different
schedules and requirements for the various NAA categonies. The worse the wir polluton, the
longer a region has to comply with the NAAQS. Alsg, the worse the air pollution, the more
stringent are the planning requirements and measures mandated for compliance. While there
are NAAQS for many different air pollutants, the ones most relevant to transportation
planning are those for ozone, and CO. Particulates (PM,,) are also relevant for a limited
number of areas, but planning requirements and models for these are much less well defined.
NQ, 15 also a transportation-related pollutant, although California’s South Coast 1s the only
NO, NAA. Both oczone and PM,, have precursors (volatile organic compounds and nitrogen
oxides) which must be considered for the purposes of SIP planning and conformity.

The following table shows the schedule for compliance for NAA for ozone, CO, and PM,,.
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Pollutant Severity Design Value parts per NAAQS Attainment
million (ppm) Date
Ozone Marginal 0.121 up to 0.138 over 1 hour | Nov 15, 1993
Moderate 0.138 up to 0.160 over | hour | Nov 15, 1996
Senaus 0.160 up to 0.180 over | hour | Nov 15 1999
Severe (1) 0.180 up to 0.190 over 1 hour | Nov 15, 2005
Severe (2) 0.190 up to 0.280 over | hour | Nov 15, 2007
Extreme 0.280 and above aver 1 hour Nov 15, 2010
co Moderate (1) { 9.1 to 12.7 over 8 hours Dec 31, 1995
Moderate (2) | 12.7 through 16.4 over 8 Dec 31, 1995
hours
Serious 16.5 and above over 8 hours Dec 31, 2000
PM,, Moderate [50 pug/m’ over 24 hours or Dec 31, 1994
50 pp/m’ over a vear
Serious If fail to reach attainment 10 years after
reclassification

The CAAA of 1990 set forth major transportation planning requirements for the development
of the SIPs and for Conformity determinations. The SIPs must show how NAA will meet the
NAAQS by the attainment deadline, and adequate real progress in intermediate future years.
Conform:ty determinations are required to show that the Transportation plans, Transportation

Improvement Programs, and transportation projects are in line with the SIPs. Conformity
requirements will be addressed in Section B-3.

The SIP revisions required by the CAAA include:

Estimates of emisstons for current years and forecasted years;
Annual VMT forecasts and reports;

Demonstration of attainment of the NAAQS;

Milestone comphance and reasonable further progress (RFP);
Special programs, including TCMs as needed to meet the NAAQS; and
Contingency measures when milestones are not met.

The requirements fisted above and the timing depend upon the type of poliutant and the
particular category of the NAA. These items are discussed in more detail below.
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B-1.1 Base Emissions Inventory, Periodic Inventories, and Projected Inventories

Base Emissions Inventories: All ozone NAA and CO NAA were required to submit by
November 15, 1992, base emissions inventories of 1990 emissions from point, area, and
mobile sources. The contnibution of mobile sources to poliution in 1930 are determined by
estimating VMT in 1990, and applying emissions factors from the EPA MOBILE model.
MOBILE estimates emissions {evels based upon the calendar year, ambient temperatures
during the peak ozone or CO season, fleet mix and year, and several other factors. A more
detailed discussion of VMT estimating 15 inciuded in Section B-1,2 below, and will not be
repeated here.

Transportation related inputs to the MOBILLE model include™:

B VMT by 8 vehicle types;

®  Apnual mileage accumulation rate by 8 vehicle types;

B Vehicle registration distribution by vehicle type and 25 vehicle age categories;
8 Trip length distributions;

B VMT by speed class (or by |2 roadway functional classes as a minumum -- six functional
classes for rural and for urban areas);

® VMT by time of day (as characterized by average speeds for the time period) by
functional class. Note that hourly VMT may be required for photachemical or other
models;

B VMT by the above categories by gnd square for photochemical modeling purposes; and
® Seasonal vanation in VMT, vehicle mix, etc.

If data are not available on these factors, MOQBILE contains national default values.
However, for areas in Moderate and above NAA, EPA expects states to develop and use their
own specific estimates of VMT by vehicle type and highway functional/volume classes.

Periodic Inventories: In add:tion to the base emission inventories, areas are required to
submit updated inventories every 3 years unul the area reaches attainment. The first periodic
inventories, due in 1995, cover actual emissions for the 1993 time period. VMT estimates for
these inventories would be computed in the same way as for the base inventory, except that

“* "Procedures for Emission Inventory Preparation, Volume IV: Mobile Sonrces,” U.S. EPA, EPA-450/3-
81-026d (Revised). 1992, pp. 13-61, and Peter R. Stopher, "Deficiencics in Travel Forecasting
Procedures Relative to the 1990 Clean Air Act Amendment Requirement,” prepared for Conference
Session on Imphcations of the 1990 Clean Asr Act Amendments on Travel Demand Foreeasting
Techniques, 1952 TRB Annual Meeting, December 1991, p, &
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the Highway Performance Monitoning System (HPMS) system must be used for 1993 and
later VMT (see discussion under VMT below),

Adjusted Base Year Inventories and Target Level Inventaries: For all czone NAA which
are classified as Moderate or higher, the November 15, 1992 SIP revision must contain
adjusted base year emissions inventories and target emissions inventories for 1996, These
inventorigs are computed for 1996, but are based on the 1990 VMT estimates and MOBILE
emissions factors for 1996. The target inventories are set at 85 percent of the adjusted base
inventories less various correction factors. The target inventories are important, because
control strategies must then be developed so that actual emissions will meet the target levels.
The target levels already account for tailpipe emissions improvements, so that mobile source
emissions reductions must come from VMT reductions, trip reductions, or other means.

For all Serious or higher ozone NAA, the November 15, 1994 SIP revision should contain
adjusted base year inventories and target level inventories for each three year period from
1996 until the attainment date. Target level inventones would then be due in 1999, 2002,
2005, and 2008. Again, the adjusted base year inventories are based upon 1990 VMT, but
use the target year emissions factors from MOBILE. Target inventones are set at levels
which are the previous milestone target less 9 percent of the adjusted base year inventories (3
percent reduction per year for 3 years) less a correction factor for fleet turnover. Working
backwards from the target emissions inventories, the mobile portion of the inventory can be
determined along with VMT targets for each milestone year.

The CAAA also calls for annual targets for emissions reductions for volatile organic
compounds (VOCs) and NO,. These must be submitted as part of the 1993 SIP revision for
Moderate or higher ozone NAA.

B-1.2 VYMT Estimates

Annual actual VMT estimates and forecasts are required for all CO NAA classified as
Moderate, but with CO concentrations above 12.7 ppm. 1n addition, VMT estimates and
forecasts are required to develop the emissions inventories both for ozone and CO as covered
above. EPA has provided a guidance document for developing the VMT estimates.*

The first VMT forecast and report was due November 15, 1992 for CO NAA with the 1992
SIP revision. Estimates of actual VMT were to be produced for 1990, and forecasts of VMT
were to be praduced for 1993 and each year thereafter prior to the attainment year.

Estimates of Actual VMT: EPA specifies that estimates of actual VMT for the NAA will be
based upon the FHWA HPMS. The 1992 SIP 1s supposed to contain a commitment by the
state to sample each HPMS facility class/volume group for VMT tracking purposes as of June
1, 1993

# vSection 187 VMT Forecasting and Tracking Guidance," U.8, EPA, January 1992,
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The HPMS requires taking traffic counts for a sample of recadways by facility type and
valume group. Five urban highway facility types are used, and 13 different volume classes.™
These counts consist of 24 or 48 hour counts on each sample segment. These are then
adjusted to annual averages based on day-of-week and seasonal adjustment factors. System
mileage 15 computed depending upon the sample segment length, the average daily traffic, and
the expansion factor for the segment type.

Naote that in developing VMT for the emissions inventories, a reverse process is required to
provide VMT estimates for the peak ozone or CO seasons, and for weekday hourly periods.
These estimates should use similar factors and assumptions as used to expand daily counts to
vearly VMT estimates for the HPMS.

One difficulty 15 that the HPMS system 1s set up to monitor the Federal Aid Urbanized Area
(FAUA), while VMT estimates tor the SIP may include areas outside the FAUA. In addition,
the SIP VMT estimates should include local roadways. Therefore, states need to develop
similar methods to HPMS to measure VMT information for these areas. Serious CQ areas
need to obtain EPA approval for such "count-based” methods by June 30, 1994, and they
must start using these methods by January |, 1995,

Annual VMT Forecasts: In addition to the estimates of actual VMT, forecasts are required
of annual VMT from 1993 up uniil the year of attainment. All Serious CO NAA should use
a network based travel demand modeling praocess.”” Moderate CO areas above 12.7 ppm are
encouraged to use a travel demand modeling process, but also may base VMT foracasts on
historical wrends. All Sericus or higher nzone NAA can use the guidance specified for
Moderate CO NAA for forecasts to 1996, After 1996, the network based travel demand
modeling process must be used.

The requirements for the network based models are as follows™:
B They shouid be validated against recent (1985 or later) ground counts for the region;
®  Forecasts with these models should be based upon forecasts of demographics, land-use,

and transportation system characteristics. Interpolation can be used to obtain values for
future model target years, but these items should be forecast for at least 1 year within 5

"Procedures for Emission Inventory Preparation, Volume [V: Mobile Sourcées,” op. cit,, p. 64

¥ The travel demand modeling process refers to the traditional four-step process which has been

deveioped over four decades, See Peter R, Stapher and Aruum H. Mevburg, Urban Transpertation
Madeling and Planning, 1.exington, MA: Lexington Books, D.C. Heath and Co., 1975

"Section 187 VMT Forecasting and Tracking Guidance,” op. cit, pp. 20-21.
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years of the model target year. Also, the latest forecast year should be no earlier than the
latest model target year;

B The models shouid be in equilibrium on each link, so that no link 15 loaded beyond its
reasonable capacity;

®  The models should distinguish peak and off-peak travel times;

® The models should recycle travel times as inputs until a self-consistent trip assignment
among zones 1s achieved; and

B The models should consider transit, where it is relevant,

Data requirements for the network based models are not discussed further in the VMT
guidance. However, since output from the models may well became the subject of litigation,
considerable effort should be expended to provide recent and accurate data for the models’’.
Also EPA has specified more modeling requirements as part of the conformity regulation to
be discussed in Section B-3.

B-1.3 Demonstration of Attainment of NAAQS

The SIP revisions must demonstrate attainment of the NAAQS with a schedule which depends
upon the NAA categary. Demonstrating attainment requires photochemical grid modeling for
ozone NAAs which are serious or worse, with inputs which include the projected emissions
inventories as described above. An attainment demonstration with photochemical grid
modeling also provides target emissions levels required for attainment and target VMT levels.
NAA which are moderate are permitted to use the empirical model, city-specific Emptrical
Kinetic Modeling Approach (EKMA).

"7 Although extensive direction has not been provided by EPA in this guidance, EPA may have many

suggestions for planning models. For example, Harvey and Deakin describe the EPA interaction with
the Metropolitan Transportation Commission (MTC) in conformity findings: "EPA Region [X has
closely serutinized the technical basis for MTC's (and others’) conformity findings, but has shown a
wiilingness to tolerate, for the near tenm, what are perceived as deficiencies in return for promises of
future improvement in modeling runs. For example, the Southern California Association of
Governments (SCAG) could not respond to most of EPA's analysis requests in the first interim
conformity analyses, but did include: (1) feeding back speeds through the trip distribution and mode
sphit steps until equilibrium was reached, (2) adding arterials to the network, and (3) carrying out
limited analyses of the effects of employment and residence locations. SCAG also agreed that future
conformity analyses will include: (1) incorporating the most recent O/D survey and census data and
projections, (2) addressing the emussion consequences of speeds above 55 M.P.H. in base and forecast
years, (3} assessing pricing measures ~ particularly toll roads, (4} more comprehensive and consistent
assessment of land use interactions, (3) feedback of speeds through the trip generation step, (8)
improved TCM specification and quanufication, and (7} analysis of PM,,." [From Greig Harvey and
Elizabeth Deakin, "Toward [mproved Regional Transportation Modeling Practice," (Revised), December
1991, p. 33}
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For CO NAA with values greater than 12.7 ppm, the 1932 SIP revision was required to
contain a demonstration of attainment by December 31, 1995 for Moderate NAA and by
December 31, 2000 for Serious NAA.

In the 1993 SIP revision, Moderate ozone NAA must demonstrate attainment with the
NAAQS by 1996, There is also a |5 percent reduction in emissions required for Moderate
areas by 1996, which is discussed beiow. The 15 percent reduction for Moderate areas 1s
expected to be approximately what is required for attainment. If more reduction is required,
Moderate areas are stll required to meet the NAAQS. Serious or higher ozone NAA must
demanstrate attainment of the NAAQS 1n thetr 1994 SIP revision,

Photochemical grid modeling requires input on emissions for each grid representad in the
model. These gnds are typically 2km or 3km square. This implies the need for VMT
forecasts in the detailed VMT categories required for the MOBILE model for each gnd square
represented in the dispersion model.

An attainment demonstration by December 31, 1994 for PM,, NAA was due with the 199]
SIP revision. This demonstration was to include air quality modeling, but a revised model
was not available as of July 1992

B-1.4 Milestone Compliance and Reasonable Further Progress (RFP)

The CAAA set forth a series of intermediate milestones to be met by NAA, with a schedule
depending upon the poliutant and the non-attainment category. In the case of ozone NAA,
the milestones are specific emission reduction targets. In the case of CO NAA, the
milestones are VMT targets.

All Moderate and higher ozone NAA must demonstrate in the 1993 SIP revision a 15 percent
reduction in emissions by 1996, The target levels are set by the target emissions inventories
submitted with the 1992 SIP revision as discussed abave. This reduction is in addition to any
emissions reductions already mandated at the ime of the CAAA with improved mobile source
emissions reduction technology Therefore, this demonstration reguires other reductions and
transportation control measures, which can become quite stringent where VMT is growing.

In addition to the 1996 15 percent reduction, Serious or higher nzone NAA must submit with
the 1994 SIP revision a "rate of progress demonstration." This 15 a demonstration of a 3
percent reduction in emissions on the average per vear over each 3 year period until
anainment. The milestone years are set every three years from 1996 to the attainment date.
Target emissions inventories are set as described above. Special measures must be included
to bring mobile vehicle emissions into line with the emissions inventory largets.

All CO NAA with values greater than 12.7 ppm were required to submit with the 1992 SIP

revision plans which contain forecasts of YMT for each year before the year in which
attainment 15 projected. These forecasts of VMT then serve as yearly VMT miiestones.
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For PM,, NAA, the 1991 SIP revision was supposed Lo contain quantitative mifestones for
emissions reductions which must be achieved every 3 vears. If the demonstration af
attainment by 1994 is impracticabie, the plan must provide for expeditious alternatives.

[n addition to the specific milestone requirements for different pollutants, the CAAA specify a
zeneral requirement for "reasonable further progress® (RFP). Scction 171 of the Clean Air
Act defines RFP as such annual incremental reductions in emissions of the relevant air
pollutant as are required by this part or may reasonably be required by the Administrator for
the purpose of ensuring attainment of the applicablc NAAQS. Secnion 172 of the Clean Air
Act then states that S1P provisions shall require RFP. However, rather than make additional
requirements for NAA for RFP, EPA has decided to rely on existing requirements such as the
periodic inventories and other reports and certifications™

B-1.5 Transportation Control Measures (TCMs) as Needed to Meet the Milestanes and
NAAQS

The SIP revisions must contain TCMs as required to aliow the NAA to meet the milestones
and NAAQS. The schedule and types of requirements depend upon the category of the NAA.
The worse the NAA, the earlier the requirements for TCMs.

For PM,; NAA, transportation planning activities should include measures ta reduce PM,, mn
order to facilitate attainment of the NAAQS.

Data requirements for PM., analysis inciude;

B Data on dust from paved and unpaved surfaces;

B Data on motor vehicle exhaust from highway and off-highway sources;
® Diesel vehicle exhaust and bus terminals; and

® Re-entrained materials from traveled surfaces primarily paved and unpaved roads and open
areas like parking lots.

Severe or higher ozone NAA must include in their 1992 SIP revisions, TCMs to offset growth
in emissions from growth in VMT [Clean Air Act Section 182(d)(1}(A)]. Such areas should
choose and implement such measures as are specified in section 108(f) to the extent needed to
demonstrate attainment. In addition, these areas are required to submit a program for
employer trip reduction to reduce work trip VMT.

* “State Implementation Plans. Gensral Preamble for the Implementation of Title [ of the CAAA of 1990,

Propased Rule,” 57 FR 13512 (April 16, 1992,
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Serious CO NAA must also inciude TCMs for the purpose of reducing CO emissions. These
areas must explain why any 108(f) measure was nat adopted. The 108(f) measures are listed
below?:

10.

Il

12,

13.

14.

Programs for improved public transit;

Restriction of certain roads or lanes to, or construction of such roads;
Employer-based transportation management plans, including incentives;
Trip-reduction ordinances;,

Traffic flow improvement programs that achieve emission reductions;

Fringe and transportation corridor parking facilities serving multiple occupancy vehicle
programs or transit service;

Programs to limit or restrict vehicle use in downtown areas or other areas of emission
concentraton particularly duning periods of peak use;

Programs for the provision of all forms of high-occupancy, shared-ride services;

Programs to limit portions of road surfaces or certain sections of the metropolitan area
to the use of non-motorized vehicles or pedestnan use, both as to ttme and place,

Programs for secure bicycie starage facilities and other facilities, including bicycle
lanes, for the convenience and protection of bicyclists, in both public and private
areas;

Programs to controt extended idling of vehicles;

Programs to reduce motor vehicle emissions, consistent with Title I, which are caused
by extreme cold start conditions;

Employer-sponsored programs to permit flexible work scheduies;

Programs and ordinances to facilitate non-automobile travel, provision and utilization
of mass transit, and to generaily reduce the need for single-accupant vehicle travel, as
part of transportation planning and development efforts of a localty, including
programs and ordinances applicable to new shopping centers, special events, and other
centers of vehicle activity;

39

Clean Air Act Amendments of 1590, Section 108(b), Navember 15, 1990,
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15. Programs for new construction and major reconstructions of paths, tracks or areas
solely for the use by pedestrian or other non-motorized means of transportation when
economically feasible and in the public interest, and

16. Programs to encourage the voluntary removal from use and the marketplace of pre-
1980 model vear light duty vehicles and pre-1980 model light duty trucks.

The 1993 SIP revision must contain TCMs and other measures as necessary for Moderate or
higher ozong NAA to achieve the 15 percent emissions reduciion required by 1996

The 1994 SIP revision must contain TCMs as required for Serious or higher areas to achieve
the 3 percent reduction in emisstons per year for each year following 1996 until attainment.
This SIP must contain annual projections of TCM smplementation and emissions reductions.
Severe or higher ozone areas must submit their employer compliance programs for employers
of over 100 employees. Extreme czone areas may submit TCM's applicabie during periods of
heavy traffic that reduce the use of high polluting or heavy-duty vehicles.

The 1996 SIP revision and each revision in 3 vear intervals following must contain a
demonstration that "current aggregate vehicle mileage, aggregate vehicle emissions,

congestion levels, and other relevant parameters are consistent with those used for the area's
demonstration of attainment.”*® If not, the state has 18 months to submit a SIP revision which
must include 108(f) measures to bnng projected emission levels into attainment.

These SIP requirements have implications for transportation pianning. VMT projections must
be undertaken as previously described. Then TCM's need to be analyzed for their potential
for reducing VMT and emissions. The SIP revisions must provide evidence of adequate
financial and human resources for each TCM, and must descnbe the process of
implementation, enforcement, monitoring and maintenance, where applicable’’. Where state
regulations or laws are required for TCM implementation, these should be submitted as part
of the SIP.

A difficulty for transportation planning 15 that the standard transportation demand modeling
process 1s not sensitive to many of the TCMs. Without improvements ta the transportation
modeling process, many TCMs must be analyzed "off-line”. For example, MPOs might
estimate the effect of a program to create bicycle lanes by assuming similar vehicle trip
reductions to those experienced in other regions. The tnp reductions could then be factored

P «state Implementation Plans, Genetal Freamble for the Implementation of Tile 1 of the CAAA of 1990,

Proposed Rule,” 57 FR 13520 (April 16, 1993),

Cambndge Systematics, In:., Transpertation Control Measure Information Dacumenis, op. cit,
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into the transportation modeling process. Current EPA guidance provides excellent examples
of TCM programs which could be used for such an "off-line" approach *

Although not spelled out in the TCM guidance, the data needs for TCM analysis are
extensive. The following table lists TCM data requirements as developed by Fleet, et.al.
These data need to be developed for each location of interest, for example central city,
suburbs, prid square, highway, intersection, transii route, or whatever is appropriate for the

analysis.

l System Data

Demand Data

Time or Cost Data

Highway System:
Lane miles
Lane miles of HOV
Capacity
Functional Class
Portton of system congested
Nature & location of const.
Location/duration of incidents
Incident management system

Transit System:
Vehicle hours
Vebicle miles
Routes
Riders
Ciarages
Park & nde lots
Transfer stations

Other:
Truck freight facilities
Employment sites by size

No. vchicles using HOV lanes
No. of persons using HOV lanes
Duration of peak period

VMT distribution by trip length
% VMT by operating mode

% VMT by vehicle class
Number of trips: stants & parks
Park duration

VMT by hour

Number of vehicles by class
Age distributign of vehicle fleet
Tnps by vehicle class

Increase in trips of one purpose
as a result of a TCM

Amount of vehicle idling time
Bus ndership

Rail ndership

Trips:
VMT, DVMT
PMT
ADT

Congested or Delayed:
Percent of travel
Percent of travellers

Percent of vehicles

==
Person hours of delay

Vehicle hours of delay
Average Speed

Peak penod speed
Average fravel time:
Peak and off peak

% of travel congested/
delayed

Parking cost

Running speeds by hour
of day, aren type and
facility type

Travel tume

Travel time by trp
purposc

Tnp length by trip
purpase

Trip cost by tnp purpese
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B-1.6 Contingency Measures When Milestones Are Not Met

The CAAA have many requirements for contingency measurgs should milestonas not be
achieved in the case of ozone NAA, or VMT targets not be achieved for CO NAA. These
measures are supposed to be planned in advance. and submitted in implementable form tn the
SIP revisions. These measures are in addition to those required to show compiiance with the
milestones.

Contingency measures for ozone NAA are due with the 1992 or the 1993 SIP revision.
Moderate or above areas shoufd submit contingency plans which will provide additional
emissions reductions of up to 3 percent of the adjusted base year inventory *’ In addition, the
CAAA amendments suggest that Serious or Severe areas may adopt economic incentive
programs in the 1993 or 1994 SIP revisions where needed to meet the 15 percent emissions
reduction target in 1996

When Senous or Severe areas fail to meet milestones, they have the option of implementing
economic incentive programs. Extrcme ozone NAA with milestone failures, or which fal 1o
submit demonstrations are required to submit plan revisions with economic incentive
programs within 9@ months of the failures.

CO NAA must provide contingency measures when actual VMT exceeds forecasted VMT, or
when updated forecasts of VMT exceed pnior forecasts. For CO areas with design values
above 12.7 ppm, these contingency measures are due with the 1992 SIP revision. Measures
needed for other Moderate CO areas to insure that the NAAQS are achieved are due by
November 15, 1993. Contingency measures must be adopted and enforceable. These
measures should be designed to counteract the effect of | year's growth in VMT.#

The transportation planning implications of these contingency measures are the same as those
for the TCMs descnbed above.

B-2 Intermodal Surface Transportation Efficiency Act of 1991 {ISTEA)

B-2.1 Metropelitan Planning

The final rule for Meiropolitan Pianning was issued on October 28, 1993 and combined with
Statewide Planning, The rule defines the metropolitan transportation plan as the "official
intermodal transportation plan that is developed and adopted through the metropotlitan
transportation planning process for the metropolitan planning area"®. All MPOs serving an

D nSrate Implementation Plans; General Preamble for the Implementation of Title [ of the CAAA of 1990,

Proposed Rule," 57 FR 13511 (April 16, 1992}
* Ibid, p. 13532,
* "Statewide Planning; Metropolitan Planning; Rule” 538 FR 58065 (QOctober 28, 1993).
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urbamzed area of at least 50,000 are required to submit a metropolitan transportation plan and
a TIP that satisfy both FHWA (23 CFR Part 450) and FTA (49 CAR Part 613) requirements.
Further, these plans and TIPs must conform to SIPs per EPA regulations (40 CAR Part 51)*

Before describing the actual planning and data requirements for the metropolitan plan, it is
important to understand the content of the plan. The plan must have a 20-year horizon.

Also, it must “include both long- and short-range strategies/actions that lead to the
development of an integrated intermodal metropolitan transportation system that facilitates the
efficient movement of people and goods."*’

There are several considerations that must be included in the plan:
®  The i1dentification of transportation demand of persons and goods;
® The identificanon of adopted congestion management strategies that demonstrate a

systematic approach in addressing current and future transportation demand. These
strategies may include:

- Traffic operations - Ridesharing

- Freight movement options - Pedestrian and bicycle facilities

- High occupancy vehicle (HOV) - Alternative work schedules
treatments - Telecommuting

- Public transportatton improvements;
B The identification of pedestrian walkway and bicycle transportation facilities;

B The reflection of the results of the management systems, particularly the congestion
management system (CMS),

® The assessment of capital investment and other measures to preserve and most efficiently
use the existing transportation system;

®  The descnption of existing and proposed transportation facilities in NAA to permit
conformity determinations;

®  The multimodal evaluation of the transportation, socioeconomic, environmental, and
financial impact of the overall plan;

%6 *Air Qualitv: Transportation Plans, Programs, and Projects; Federel or State Implementat:on Plan

Conformity; Rule”, 38 FR 62188-62253 (November 24, 1993).
. vgratewide Planning; Metropolitan Planning;, Rule,” 58 FR 58075 (October 28, 1953).
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®  The reflection of the area's comprehensive long-range land use plan, metropoliitan
development objecnives; and other local, state, or national goals including housing,
employment, environmentai, and energy poals and objectives.

® The identification of proposed transportation enhancements;

® The presentation of a financial plan that demonstrates the consistency of proposed
transportation investments with known and project sources of revenue;

The planning requirements set forth in the Rule in order to prepare a plan with the
aforementioned considerations are not specific in terms of the model(s) that shouid be used,
or the data required. However, the elements of the planning process are discussed and can be
summarized as follows:

N The consideration of the following 15 factors:

- Preservation of existing transportation facilities.

- The consistency of transportation planning with applicable Federal, State, and local
energy conservation programs, goals, and objectives.

- The need ta relieve congestion and prevent congestion from occurring where 1t does
not yet occur. This includes a CMS in TMAs.

- The effect of transportation policy decisions and consistency with land use and s
development plans.

- The programming of expenditure on transportation enhancement activities as required
in 23 USC 133,

- The effects of all transportation projects to be undertaken within the metropolitan area.

- International border crossings and access to ports, airports, intermodal transportation
facilities, etc.

~ The need for connectivity of roads within the metropaolitan area with roads outside the
metropolitan area.

- The transportation needs identified through use of the management systems required
by 23 USC 303,

- Preservation of rights-of-way.

- Methods to enhance the efficient movement of freight,
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- Life-cycle cost in the design and engineening of bridges, tunnels, or pavement.

- Owerall social, economic, energy, and environmental. effects of transportation.
decisions.

- Metheds to expand and enhance transit services and to increase the use of such
services.

- Capital investments that would result in increased security in transit systems;

®  Early and continuing public involvement;

®  Consistency with Title VI of the Civil Rights Act;

® The identification of actions necessary to comply with the Amencans with Disabilities
Act;

® Involvement by retated and interested agencies and authonties; and

B Involvement of local, state, and federal environment resource and permit agencies.

The majority of the data required to suppart the planning requirements for development of the
transportation plan will eventually come from the management systems that are required to be
implemented by fiscal year 1995, Out of the six systems required, three have a direct
relationship to the planning process: CMS, Pubhic Transportation Facilities and Equipment
Management System (PTMS), and Intermodal Facilities and Systems Management System
(IMS). These will be discussed in more detail in Section B-2.3.

The development of the metropolitan TIP has a different focus than the plan. "The TIP must
serve as the mechanism that focuses and prioritizes the projects, establishes the relationship
among projects and natifies the public of project status for the metropolitan area." The TIP
is developed by the MPO in cooperation with the state and public transit operators. There
must be reasonable opportunity for public comment on the TIP.

The TIP covers a three-year period (at a mimimum), and must be updated every two years. It
contains the following:

m  All transportation projects within the metropolitan planning area proposed for funding
under title 23 and the Federal Transit Act;

B Only projects that are consistent with the transportation plan;

®  All regionally significant transportation® projects for which FHWA or FTA approval is

1 “Statewsde Planning; Metropolitan Planning; Rule,” 58 FR 38061 ((ctober 28, 1993).

4! : . s . . - F_— . -
* Regionally significant, in the case of transportation facilities, means any facility with an arteria) or
higher functional classification, plus any other facility that serves regional lravel needs (such as access

to and from the area culside of the region, 1o major activity centers in the region, or to transportation
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required whether or not the projects are to be funded with title 23 or Federal Transit Act
funds; and

For informational purpeses and air quality anaiysis in NAA and maintenance areas, all
regionaily significant projects to be funded with non-Federal funds.

For each project consistent with the aforementioned requirements, the following data must be
included in the TIP:

Sufficient descriptive material to identify the project or project phase (in NAA and
maintenance areas, enough detail must be included to allow air quality analysis in
accordance with conformity requirements);

Estimated total cost;

The amount of Federal funds proposed to be obligated during each program year:;

Propased source of Federal and non-Federal funds;

Identification of the recipient/subrecipient and State and local agencies responsible for
carrying out the project; and

In NAA and maintenance areas, identification of those projects which are TCMs.

Identification of projects to implement ADA required paratransit and key station plans.

As with the Metropolitan Plan, the planning requirements for the TIP are not explicitly stated.
However, the process which is required to produce the TIP is specified as having the
following steps:

Identify the criteria and process for prioritizing the implementation of transportation plan
elements within the TIP;

Identify any changes in priorities from previous TIPs;
Identify those projects from a previous TIP that were implemented,
Identify those projects which experienced a significant delay in planned implementation;

In NAA and maintenance areas, describe the progress in implementing any required
TCMs, including the reasons for any significant delays in the planned implementation; and

terminals} and would normally be included in the modeling for the transportation network.
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® In NAA and maintenance areas, list projects from a previous TIP that were found to
conform, and are now part of the base case for the purpose of conformity analysis.

B-2.2 Statewide Transportation Planning

As mentioned previously, the requirements for statewide transportation planning are new with
the ISTEA. The Rule defines a five step process as follows:

1. Data collection and analysis.
2. Consideration of the following factors:
- Results of the management systems required by 23 USC 303
- Federal, State or local energy use goals, abjectives, programs, or requirements
- Strategies to incorporate bicycle transportation facilities and pedestrian walkways

- International border crossings and access to ports, airports, intermodal transportation
facilinies. etc.

- Transportation needs of areas outside of metropolitan planning areas
- Any metropolitan area plan

- Connectivity between metropolitan planning areas within the State and within
metropolitan planning areas in other States

- Recreational travel and tournism
- Any State plan developed pursuant to the Federal Water Pollution Control Act

- TSM and investment strategies to make most efficient use of existing transportation
facilities

- QOverall social, economic, energy, and environmental effects of transportation decisions

- Methods to reduce congestion and prevent cangestion from occurning where it does not
vet accur

- Methods to expand and enhance transit services

- Effect of transportation decisions on land use and land development
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- Strategies for 1dentifying and implementing transportation enhancements where
appropnate throughout the state

- Use of innovative financing mechanisms
- Preservanon of rights-of-way

- Long-range needs of the State transportation system for movement of persons and
goods

- Methods to enhance the efficient movement of commercial motor vehicles

- Life-cycie costing in the design and engineering of bridges, tunnels, or pavements
- Coordination of metropolitan transportation plans and programs

- Investment strategies to improve adjoining State and local roads

~  Concerns of Indian tribal governments

3. Coordination of all planming acqivities relating to the development of the state
transportation plan. The regulation specifies 13 areas for coordination

4. The development of a State transportation plan,

5. The development of a State transportation improvement program (STIP).

The statewide transportation plan 1s due on January 1, 1995, The plan will be developed
cooperatively with the MPOs (consistent with the metropolitan plans} and with Indian tribal
government and the Secretary of the Interior, if there i1s such an area in the State. The
following requirements are presented in the regulation as to the contents of the plan:

B The plan must be intermodal and statewide in scope;

® The plan must cover a period of at least 20) vears;

®  The plan will contain a plan for bicycle transportation and pedestrian walkways in
appropnate areas which are interconnected with other modes;

® The plan shall be coordinated with the metropolitan transportation plan.

B The plan will contain short-range planning studies, strategic planning and/or policy
siudies; and
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®  The plan will contain information on the availability of financial and other resources
needed to carry out the plan.

Furthermore, the regulations specify that there shall be a proactive public involvement process
in the development of the plan and STIP.

The data required to support the planning process includes:

® Data from traffic data analysis including data from HPMS and the Traffic Monitoring
System (TMS).

B Data resulting from the management systems identifying statewide transportation needs.
These data are described in the section on the management systems, and include data on
physical facilities and system performance.

® Data on bicycie and pedestrian tripmaking

® Data on recreational travel and tourism

B Data on the social, economic, energy, and environmental effects of transportation
decisions

H  Land use projection data including economic, demographic, environmental, growth
management, and land use activities

® Financial data for plans and programs

® Data on existing and potential rights-of-ways for future transportation

@ Data on commercial motor vehicle efficiency

In addition to the statewide transportation pian, each state must develop a statewide

transportanan improvement program (STIP). Requirements for the STIP are very similar to

those for the TIP. The contents of the STIP are specified as follows:

B A priority list of transpartation projects to be carried out 1n the first three years of the
STIP must be included. Metropolitan planning area TIPs must be included without
modification after being approved by the MPQ and the Governor, and being found to
conform by FHW A and FTA.

B The STIP must contain only projects consistent with the statewide plan.

®m In NAA and maintenance areas, the STIP will contain only those transportation projects
found 1o conform, or from programs that conform, to the conformity regulations.
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B The STIP must be financially constrained and must include information to demonstrate
that funds can reasonably be expected to be available to implement the projects.

® The STIP must contain all capital and non-capital transportation projects.

® The STIP must contain all regionally significant transportation projects, even if not funded
by FHWA or FTA.

For each project within a STIP, the following data are required:

Sufficient descniptive material to identify the project or phase;

Estimated total cost;

The amount of Federal funds proposed to be obligated during each program year,
Proposed category of Federal funds and source(s) of non-Federal funds; and
Idenfification of the agencies responsible for carrying out the project.

B-2.3 Management and Monitoring Systems™®

Section 1034 of the ISTEA amended titie 23 USC, Highways by adding new section 303,
Management Systems which requires the i1ssuance of regulations for State development,
establishment, and implementation of a system for managing each of the following:

Highway pavement of Federal-aid highways;
Bridges on and off Federal -aid highways;
Highway safety;

CMS;

PTMS; and

IMS.

The systems must be developed and implemented in cooperation with MPOs in metropolitan
areas, with local officials in non-metropolitan areas, with affected agencies receiving
assistance under the Federal Transit Act, and other agencies with responsibility for the
operation of affected transportation systems or facilities. States must be implementing each
management system beginning in Federal fiscal year 1995, The FHWA and FTA agree that
the metropolitan and statewide transportation planring processes are the appropnate forums
for coordinating the outputs of the management systems, as well as other transportation needs,
particularly since the legislation specifically requires the outputs of the systems to be
considered 1n these planning processes. In addition, it is proposed that, as appropriate, the
CMS, PTMS, and IMS be part of the transportation planning processes in all metropolitan
planning areas. The CMS shall be part of the metropolitan planning process in Transpartation
Management Areas {TMAS).

30 "Management and Monitoring Systems; Interim Final Rule,” 58 FR 63442-63485 (December I, 1993).
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Each of the management systems will require data to define and monitor the magnitude of the
problems, identify neads, analyze alternative solutions, and measure the effectiveness of the
implemented actions. Some data needs, such as traffic volumes or travei demand. may be
tommon to all systems while other data will be unique to the particular system, The Interim
Final Rule (IFR) indicates the traffic momitoring system required by the legislation, the
FHWA's HPMS, and the data required by section 15 of the Federal Transit Act will be used
by the FHWA and FTA to the extent possible to meet their needs.

B-2.3.1 Pavement Management System (PMS)

Each State's PMS for the National Highway System (NHS) should be based on AASHTO's
Guidelines for Pavement Management Systems. The analyses to be performed in the PMS
include:

® Condition analysis {includes ride, distress, rutting and surface friction);

B Performance analysis (includes pavemeni performance analysis and an estimate of the
remaining, service life);

B Investment analysis (includes an estimate of total costs for present and projected
conditions at the network-level and the development of project-level investment strategies
with prionitized projects and preservation strategies using life-cycle costs);

B Engineering analysis (includes the evaluation of design, construction, rehabilitation,
materials, mix designs, and preventative maintenance as they relate to the performance of

pavements), and

Update (includes the annual evaluation and updating as necessary of the PMS based on
the agency's current policies, engingering criteria, practices, and experience}).

Data required by the PMS are:

® Inventory - the physical pavement features, including the number of lanes, length, width,
surface, type, functional classification, and shoulder information;

B History - The project dates and types of construction, reconstruction, rehabilitation, and
preventative maintenance;

B Condition survey - the nde, distress, rutting, and surface friction;
®  Traffic volumes, vehicle classification, and load data; and

® Database - the linking of all data files used in the PMS. The database will also be the
source for reporting pavement related information to FHWA for the HPMS.

62



B-2.3.2 Bridge Management System (BMS)

The BMS is considered to be a decision support system that performs analvsis using
mathematical models to predict deterioration and to recommend alternative actions. The BMS
must be capable of performing network level analysis and optimization, and will include the
following procedures to:

Predict the deterioration of bridge elements with and without intervening actions;
[dentify feasible actions to improve bridge condition, safety, and serviceability;
Estimate the cost of actions;

Estimate expected user cost savings for safety and serviceability improvements;

Determine least-cost maintenance, repair, and rehabilitation strategies for bridge elements
using life cycle cost analysis or a comparable procedure;

Perform multiperiod optimization;
Use feedback from actions taken to update prediction and cost models; and

Generate summaries and reports as needed for the planning and programming processes.

The BMS must contain a database and an ongoing program to collect the data needed to
support the BMS. Data required to support this analysis are:

Bridge inventory data

Bridge inspection data

Cost data

Supplemental data to support the analysis requirements of BMS (for example user costs
including travel ttme, motor vehicle operating, and accident costs measured on site or
estimated using models).

B-2.3.3 Highway Safety Management System (SMS)

The primary purpose of the SMS is to reduce the number and severity of traffic crashes by
ensuring that all opportunities to improve highway safety are identified, implemented as
appropriate, and evaluated.

The five major planning areas to be addressed in the SMS are:

Coordination and integration of broad base safety programs such as motor carrier,
corrdor, and community-based traffic safety activities into a comprehensive management
approach for highway safety;
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B [dentfication and investigation of hazardous and potentially hazardous highway safety
problems, roadway locations and features, including railroad-highway grade crossings, and
the establishment of counfermeasures and setting prionties to correct the identified hazards
or potential hazards;

®  Insurance that safety in all highway transportation programs and projects is considered
edrly:

® Identification of safety needs of special user groups such as older drivers, pedestrians,
bicyclists, motorcyclists, commercial motor carriers, and hazardous material carniers, in the

planning, design, construction and operation of highway systems; and

®  Routine maintenance and upgrade of safety hardware, highway elements and operational
features.

The following issues must be addressed as appropriate for the five major areas in the SMS:
B The establishment of long and short term highway safery poals;

® |dentification and definition of the safety responsibilities;

® Identification of disciplines invelved in highway safety at the State and local level;

B Assessment of multi-agency responsikilities and accountability;

B Establishment of coordination, cooperation, and communication mechanism;

B Data collection, maintenance and dissemination for identifying probiems and determining
improvement needs;

B Analysis of available data and operational investigations, and comparisons of existing
conditions and current standards to assess highway safety needs, select countermeasures,
and set priorities:;

®  FEvaluation of the effectiveness of activities that relate to highway safety performance;

® Development and implementation of public information and educational activities:

B Identification of skills and resources needed to implement the State's highway safety
activities and programs;

®  [dentification of current and future training needs; and

B Development of methods for monitoring and disseminating new technology and
incorporating effective results.



The data required by the SMS includes information pertaimng to:

Crashes

Traffic (including number of trains at highway-rail crossings)
Pedestrians

Enforcement

Vehicles

Bicyclists

Drivers

Highways

Medical services

B-2.3.4  Traffic Congestion Management System (CMS)

Perhaps most closely related to the metropolitan and statewade transportation planning
processes, the CMS identifies and assesses transportation system congestion, The CMS will
identify and monitor areas within the State (metropolitan and rural} where congestion 1s
occurring or where there is potential for congestion. and will determine the level of
congestion. The perception of congestion is based on performance measures established
cooperatively by the state and affected MPOs, local agencies and operators of major modes of
transporiation. The CMS wall be capable of assessing the effects of physical improvements
and/or areawide transportation policy decisions on system performance. It wall also be
capable of providing an appropnate analysis of all reasonable travel demand reduction and
operational management strategies for corridors where projects will significantly increase
capacity for S0Vs.

The planning requirements for the CMS invoive:

B [dentification and evaluation of strategies to improve transportation system performance.
(There is an emphasis on strategies that reduce single-occupant vehicle travel.) These
strategies would inciude, but not be limited to:

- TDM measures, inciuding carpooling, vanpooling, alternative work hours,
telecommuting, and parking management

-~ Traffic operations improvements, including intersectton and roadway widening,
channelization, traffic surveillance and control systems, motorist information systems,
ramp metenng, traffic control centers, and computerized signal systems

- Measures to encourage HOV use, including public transit improvements, HOV {anes,
HOV ramp bypass lanes, guaranteed ride home programs, and employer trip reduction

crdinances

- Public transit capital improvements, such as, exclusive nghts-of-way, bus bypass
ramps, park and ride, and mode change facilities, and paratransit services.
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- Public transit operanonal improvements, such as, service enhancements or expansion,
traffic signal preemption, fare reduction, and transit information systems

- Measures to encourage modes such as tacilities for bicycles, pedestrians, and ferry
service

- Congestion pricing

- Growth management and activity center stratepies
- Access management techniques

- Incident management

- Application of IVHS technologies and advanced public fransportation system
technologies

- The addition of general purpose lanes

®  For strategy impiementation, 1dentification of the schedule, responsibilities, and probable
funding sources; and

B Evaluation of the effectiveness of implemented strategies.

The data requirements for the CMS, aithough not specific, focus on the continuous data
collection and momtoring in order to determine the duration and magnitude of congestion.
The actual data to be collected will be based on the perfermance measures that are selected to
assess the congestion and estimate the change in congestion when proposed strateiies are
implemented. The table on page 53 showing data needs for TCMs can also be used to
describe the data needed for the CMS.

B-2.3.5 Public Transportation Facilities and Equipment Management System (PTMS)
The PTMS 1s a systematic process far collecting and analyzing information on the condition
and cost of transportation facilities, equipment and rolling stock (referred to hereafter as
transit assets). PTMS will be capable of identifying and evaluating strategies that impact
current and future deficiencies.

The planning requirements of the PTMS include;

B The identification and evaluation of proposed strategies and projects based upon the

PTMS data collection and monitoring activities. This effort should produce schedules for
major maintenance or replacement, and estimated replacement costs.
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® The identification of costs, funding sources. and prionties of propased strategies and
projects.

The data requirements for the PTMS are:

B Base-year comprehensive inventory of transit assets, including age, condition, remaining
useful life, and replacement cost;

®  Number of vehicles and ndership data for dedicated transit rights-of-way at maximum
load points in the peak direction and for the daily time period;

B-2.3.6 Intermodal Facilities and Systems Management System (IMS)

The IMS is a systematic process for identifying intermodal facilities, defining strategies to

improve performance, and the evaluation and implementation of these strategies. Volume and

patterns of goods and people carried by intermodal transportation wili be collected and

monitored.

The planning requirements of the IMS include:

B The identification of intermodal facilities

m  The identification of performance measures to measure the efficiency of the facilities and
svstems in moving people and goods. Measures could include travel time, cost, volumes,
origing and destinations, capacity, accidents, accessibility, perceived quantity, and transfer
time.

® Data collecton and system monitoring

The data collection and monitoring in the IM8§ will include:;

® A base vear inventory of physical and operating characteristics of intermodal facilities
(operational characteristics include time, cost, capacity, and usage).

®  Survey of operational and physical characteristics of such facilities based upon
performance measures established at the state and local level.

B-2.3.7 Trailic Menitering System (TMS)

Even though it 15 not one of the six management systems, the TMS is specified in the
regulation to support the data required by the six management systems. The data from the
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TMS will be consistent with the Highway Performance Monitoring System (HPMS)™', and
based on the American Association of State Highway and Transportation Officials (AASHTO)
Guidelines for Traffic Data Programs’ and FHWA's Traffic Monitoring Guide®. These
two guides suggest that the data to be included in the TMS wall result from continuous traffic
counts, short-term tratfic monitoring, and vehicle occupancy monitoring. Typical data
elements regarding traffic voiume include, but are not limited to:

Peak period volums
Diwurnal distnibution
Turning movements
Vehicle miles of travel

Annual average daily traffic
Design hourly volume

Peak hour traffic percentage
Directional split

The TMS must address the following elements:
B Data precision to meet the needs of the data users;

® Continuous counting operations to collect traffic volumes, vehicle classification, and
vehicle weight;

B Short-term traffic monitoring:

- Count data on traffic volumes, vehicle classification and vehicle weight must be
adjusted to reflect annual average conditions; and

- Vehicle classification activities on the National Highway System (NHS) shall ensure
that no greater than every three years, every major system segment will be monitored
to provide information on the numbers of trucks, buses, and total number of vehicles
operating on an average day.

B Vehicle occupancy monitoring, with data updated at a minimum of three years;

B Field operations must include:

- Testing of data collection equipment
- Documentation of field operations

"' FHWA, Highway Performance Monitoring System Field Manueal, Office of Highway information

Management, December 1987 updated throwgh Apnt 20, 1990, FHWA Order M35600. 1A, OMB No.
2125-0028, p. -2,
1 AASHTO Guidelines for Traffic Duta Programs, 1992, ISBN 1-56051-054-4_

" FHWA, Traffic Menitoring Guide, Office ot Highway information Monagement, October 992,
FHWA-PL-92-017.
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B Source data retention, including the following data for each data collection session:

- Each value or values as collected during the session;
- Date on which 2ach count was made;
- Hours during which the count took place;

B Qffice factoring procedures, including:
- Funcuonal class-specific factors used to adjust data from short term monitoring
sessions to estimates of average daily conditions shall be used to adjust for month, day
of week, axle correction, and growth, and such factors shall be reviewed annually and

updated at least every 3 years;

- Document editing and adjusting procedurss used by a State.

lementation

B-3 Conformity of Transportation Plans and Programs te Air
Plans

The Clean Air Act [(Sectuon 176{c)(4){c)] requires each State to submit an implementation
plan revision which includes critena and procedures for assessing conformity. "Conformity to
an impiementation pian is defined in the Clean Air Act as conformity to an impiementation
plan’s purpose of eliminating or reducing the severity and number of violations of the national

LT

ambient air quality standards and achieving expeditious attainment of such standards"”.

Conformity 15 defined in Parts 51 and 93 of the CAR. Part 5] sets the conformity related
requirements for the revision of the SIP. This revision is due by November 25, 1994. Part
93 is very similar and provides the conformity requirements for Federal agencies effective as
of December 27, 1993. Conformity of existing transportation plans must be re-determined
within 18 months of the final rule or by May 25, 1994 if not sconer.

The on-gaing schedule for conformity determinations is at [east every three years. However,
conformity determinations are triggered by other events: when changes to transportation
plans, and/or TIPs are made; and when revisions to an implementation plan are submitted
(e.g., changes to a transportation-related emissions budget, or changes to TCMs). In the first
case, changes to transportation plans will require not only a new conformity determmation,
but also a new conformity determination for the TIP. EPA is requiring that within six months
of a transportation plan amendment, the TIP be revised and a conformity determination made.
In the second case, EPA is requiring that a new conformity determination on the
transportation plan be made in 18 months after changes to an impiementation plan. In
addition, FHWA and FTA projects must also be found to conform before being approved or
funded.

Mo A Quabity Transportation Plans, Programs, end Projects, Federal or State [mplementation Plan

Conformity; Rule," FR 58 62188 (November 24, 1993),

69




The final rule requires consultation in the development of transportation plans and programs
and of SIPs. Consultation is required among transportation and air quality agencies. In
addition, a proactive public process i1s required, The following orgamzations are to consult
with each other during the plan development process:

# MPOs;
®  State and local air quality planning agencies;
m  State and local transportation agencies;

B (Other organmizations with responsibilities for developing, submitting, or implementing
provision of an implementation plan required by the Clean Air Act;

® Local or regional offices of the EPA;
B [ ocal or regional offices of the FHWA: and
®m  Local or regional offices of the FTA.

The consultation procedures are to cover many transportation planning processes, and
specifically must include the process for evaluating and choosing a model and methods to be
used for hot spot and regional emissions analysis. In addition, the procedures are to include a
process for consulting on the design, schedule, and funding of research and data collection
efforts and transportation model development by the MPO.

The final rule sets forth requirements far the content of the transportation plan.
Transportation plans adopted after January |, 1995 in senous, severe, or extreme ozone NAA
and 1n serious CO NAA must des¢ribe the transportation system envisioned for future years
called horizon years. For the horizon years, the plan must:

B gquantify and document the demographic and employment factors, including land use
forecasts influencing expected transportation demand.

B describe the regionally sigmificant additions to the highway and transit network in
sufficient defail to allow modeling of transit ridership and trave! times under various
volumes. Also, be specific enough to show a relationship between land use and the
transportation system.

W describe future transportation policies, requirements, services, and activities, including
intermodal activities.

The final ruie specifies the criteria for conformity which differ by time period, by type of

pollutant, and by the level of non-attainment. The foilowing table shows the time periods
mentioned in the rule.
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TIME PERIOD

BEGINS ON

LASTS UNTIL |

Interim Period - Phase 1

Time prior to effective date
of final rule

Effective date of the final
rule

Interim Period - Phase 11

Effective date of the final
rule

Submission to EPA of the
control strategy SIP revision

Transitional Penod

Submission to EPA of the
control strategy SIP revision

EPA takes final approval or
disapproval action on the
SIP revision

Control Strategy Period

EPA approves control
strategy SIP revision

The area is redesignated as
an attainment area

| Maintenance Period

The area is redesignated as
an attainment area

Lasting 20 years

The interim period has different conformity criteria and procedures for regionat and project-
level analysis than those during the control strategy and maintenance periods. The control
strategy and maintenance periods have the same criteria and procedures. The transition period
includes the requirements of the interim period and the requirements of the control strategy
and maintenance pericds. The specific criteria can be summarized as follows:

® In the interim and transition period. each FHWA/FTA project must ¢liminate or reduce the

severity and number of localized CO violations in CO NAA.

® In the interim and transition periods the transportation plan TIP, and projects not from a
conforming transportation plan and TIP must contribute to emissions reductions in ozone
and CO NAA. They must not increase emissions in PM., or NO, NAA. Regional
emissions analysis is required to show that these conditions are met.

® In the transition, control strategy, and mamntenance periods, regional transportation
emissions from plans and TIPs need to be consistent with the SIP's transportation
emissions budgets. Likewise, a project not from a conforming transporiation plan and TIP

must be consistent with the motor vehicle emissions budgets.

In addition to the cnteria for conformity, the final rule estabiishes a number of other criteria.

These are:

®m  Use of the latest planning assumptions- These include the latest assumptions for current
and future population, employment, travel, congestion, and background concentration of
pollutants. There is a requirement to discuss how transit operating policies have changed
since the previous conformity determination, and there is a requirement to use reasonable
assumptions about transit service, fares, and road and bridge tolls over time. The
conformity determination must use the latest information about TCM effectiveness.
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B Use of the latest emissions model.

® The transportation plan, TIP, and projects which are not from a conforming pian or TIP
must provide for the imely implementation of TCMs.

Lastly, the final rule establishes detailed criterta for determining regional transporiation-related
emissions. These include very specific modeling requirements after January 1, 1923 for
serious, severe, and extreme ozone NAA and serious CO NAA. The modeling requirements
follow:*

B The network-based model must be validated against ground counts for a base year that is
not more than 10 years prior to the date of the conformiry determination.

B For peak-hour or peak-period traffic assignments, a capacity sensifive assignment
methodology must be used,

B Zone-to-zone travel times used to distnbute trips between origin and destinanion pairs must
be in reasonable agreement with the travel times resulting from the assignment of rips to
network links. These times should also be used for medeling mode splits if transit use s
anticipated to be a significant factor;

B Free-flow speeds on network links must be based on emptrical observations,
B Peak and off-peak travel demand and travel times must be provided;

®  Tnp distribution and mode choice must be sensitive to pricing, where pricing 1s a
stgnificant factor;

B The model must utilize and document a logical correspondence between the assumed
scenario of land development and use, and the future transportation system for which
emissions are being estimated, but reliance on a formal land-use model is not specifically
raquired;

® A dependence of trip generztion on the accessibility of destinations via the transportation
system 15 not specifically required, unless the network model is capable of such
determinations and the necessary tnformation is available;

B A dependence of regional economic and population growth on the accessibility of
destinations via the transportation system ts not specifically required, unless the network
model is capable of such determinations and the necessary information is available; and

* IBID. p.62230-62231.



& (Consideration of emissions increases from construction-related congestion is not
specifically required.

Additional requirements of the emissions analysis are:

® HPMS estimates of VMT shall be considered the primary measure of VMT A factor or
factors shall be develop to reconcile and calibrate the netwark-based model estimates of
VMT in the base yvear of its validation to the HPMS estimates for the same period, and
these factors shall be applied to model estimates of future VMT. Departure from these
procedures is permitted with the concurrence of DOT and EPA.

B Reasonable methods shall be used to estimate NAA vehicle travel on off-network
roadways within the urban transportation planming area, and on roadways outside the
urban transportation planning area;

® Reasonable methods in accordance with good practice must be used to estimate traffic
speeds and delays in a manner that is sensitive w the estimated volume of travel on each
roadway segment represented in network model; and

B Ambient temperatures shall be consistent with those used to establish the emissions budget
in the applicable implementation plan. Factors other than temperatures, for example the
fraction of travel in a hot stabilized engine mode, may be modified after interagency
consultation i1f the newer estimates incorporate additional or more geographically specific
information or represent a logically estimated trend in such factors beyond the period
considered in the applicable implementation pian.

For areas that are not subject to the use of network models, procedures that extrapolate
historical VMT or may project future VMT by considering growth in pepulation and historical
growth trends for VMT per person can be used. These progedures must also consider future
economic activity, transit alternatives, and transportation system policies.

In terms of the CO hot-spot requirements, the analysis must be based on the applicable air
quality models, data bases and other requirements specified in 40 CAR Part 51, Appendix W,
“Guidelines on Air Quality Models (Revised)” (1588), Supplement A (1987) and Supplement
B (1993), EPA publication No. 450/2-78-027R. Assumptions used in hot-spot analysis must
be consistent with the assumptions used in the regional emission analysis for those inputs that
are required for both analyses. Requirements for PM,, hot spot analyses have not yet been
specified. For construction-related activities that cause temporary or self-correcting increases
in emissions, CO and PM,, hot-spot analyses are not required.

The data requirements to support the conformity process is extensive. The data for the
transportation plan and TIP inciudes:

B Estimates of current and future land use patterns, population, demographics, and
employment.
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m  Estimates of background levels of pollutants,

®  Transit fares, service levels, and ndership.

B Regionally significant highway and transit facilities, services and activities;
B On-going TDM or TSM activities;

m  Regionally sigmificant projects which are currently under construction;

m  TCMs and regionally significant facilities, services, and activities which will be
gperatignal or in effect in the horizon years;

B Fuily-adopted and/or funded non-Federal TCMs;
B [ncremental effects of any non-Federal TCMs known to the MPO; and

®  Regicnally significant non-FHWA/FTA highway and transit projects that wiil be
implemented and compieted by the harizon year.

The data required to support the transportation network modeling include:
B Transportation analysis zones

B Highway and transit networks

®m  Ground counts for a recent base year

®  Empirical observatons of free flow speeds

®  Zone to zone modal split

B Peak and offpeak travel times and travel demand

B Travel cost information including auto operating costs, parking costs, transit fares, and
tolls

B Origin-destination and trip length information
m  Vehicle occupancy
Other data required to support the emissions analysis are:

m HPMS estimates of VMT, and reasonable estimates of VMT where HPMS estimates are
not available,

® Ambient temperature assumptions as usad for the smissions budget in the SIP.
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APPENDIX C - SUMMARY TABLES OF
CURRENT PLANNING REQUIREMENTS
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SUMMARY OF PLANNING REQUIREMENTS RELATED TO THE CAAA, NPRMs, AND GUIDANCES

DATES DESCRIPTION QF DOCUMENT REQUIRED AND PLANNING REQUIREMENTS DATA REQUIREMENTS
LEGISLATIVE DOCUMENT CONTENTS
REQUIREMENTS
Nov 15, {Section 189 CAA] 1991 SIP Revision ‘Pransportation plannmng activities should include measures 1o reduce Dita on:
199}, or 18 Moderate PM-10 non- PM- 0 in arder to facilitate altaipment of the NAAQS. ®  dust from paved and snpaved surlaces

monthg afler
new
designalion
ar re-
classification.
Serious areas
have 4 years
afler
designation

Mov 15,
1952,

{Draft due
lan-Mar
1992)
Updates
gvery 3 years
starting Sept
30, 1983

attainment areas (NAA):
submit plan revision to
provide for attainment by
Dec 31, 1993, & provisions
of RACMs implemented by
Dec 10, 1993, See subparts
1 and 4 of Title I of the
CAA (& ref 4)

{Setion 182(a) CAA] For
Marginal+ ozone NAA, and
[Section 187(n) CAA] Tor
Moderate + CO NAA:
provide 1990 emissions
inventaries.

(ref. 4, 6,9, and 19)

Demonsiration of afainment, or
demonstration that attainment by
attainment date is impracticable, In
this case a demo that plan provides
expeditious ajlernatives.,

Quantitative milestones for emissions
reduction which must be achieved
every 3 years.

Provisions to guarantee that RACME are
implemented.

1992 SIP' Revision

Base Emissions Inventory & Perfodic
Inventories, and Prujected
Inventaries;

& Javentones of 1990 emissions
from poim, area, and mobile
sources. Inciudes sources of
VOC, NOx, and C0 in the peak
ozone season and CO i the peak
€O seasun.

Complete documentatiog of the
VMT Tracking Area and the
VMT estimating and forecasting,
methods used.

. Far Moderate+ ozone areas
adjusted base year inventory and
1996 target nventory (based
upon 1990 VMT and the 1996
MOBILE emissions factor).

Demonstratson of anaiyment is to include air quatity madeling, {Revised
model not avalable as of July 1992)

Deternune currentprojected mobile source contribation to total
emissions. Use VAT estimates based upon HPMS svstem where
possible. Since pudance 35 for annual VMT, adjustments must he
consistent with method fo adjust pround cousnts 10 average daily counts
for HPMS. Estimates are neaded for areas outside the Federal Aid
Urbanized Area (FAUA) which are inside the VMT tracking area.
Estimates are alsa needed for e Jocal network.,

Optional vge of network modeds iF HIPAIS data aren’t adequate for 1594
HPMS must be used for 1993 and later VMT. Network models shiould
be used 1o get link-specific speeds, spacial, and temporal VAT
distributions.

Photochemical grid madeling requirements will help define the
inventory area, Must account for fleet tumover, new highway sections,
and speed Hmil changes.

Invemories for the base vear are determined using 1990 VMT aud
MOBILE emissions estimates. The Tormula for the 1996 target level of
eMIsSIONs is.

BES6 = 1950 Bascline emissiony =

1994 Nenmotor vehicle emissions t

(1990 YMT X hvpothetical 1996 MOBILE emissions Factor)
1996 target emissions = BE96 X 0.85 - {vorrections due 10 RACT nules
and M program)

motor vehicle exhaust from highway
and ofl-highway scurces

diesel vehicle exhaust and hus
ferminals

re-enirained maierials from traveied
surfaces primarily paved and unpaved
roads and open areas like parking lols.

e ——————————————————————c———— ]

1990 VMT estimates for FAUA based
upon sampling according to FHWA
Field Manual and Fraffic Monitoring
Guide. Estimates for each functional
clussfvolume group.

1990 VMT estimales for the local
newsvork and areas outside FAUA
which are in the 1990 VMT tracking
area.

1990 VMT by functional class to
distinguish speeds, by peak and
off-peak, by month, day of week, hour
of day,

‘The %o of VAT for different speed
bands, hot stants, cold starts, and hot
stabilized driving modes.

Fleet mix and input into MOBILE.

76



DATES DESCRIPTION OF DOCUMENT REQUIRED AND FPLANNING REQUIREMENTS DATA REQUIREMENTS
LEGISLATIVE DOCUMENT CONTENTS
REQUIREMENTS
Nav 15, [Seetion 182(c)(9) CAA}far | 1991 S[P Revisiom {cont} Estmete ¥MT & Inp growth, and detennine emissians to be alfset due VAT cstimales ond projections.
1992 Serous+ nZone NAA, Contingency Measures in Bione to VAM{T/inp growth. Determine potential TCM contributjon to

provide contingency
provisions,

[Section IRX(KI) CAA] for
Severc+ pzone NAA 1P
revisinn that offzets
emissions due o VMT or
vehiclz wip growth.

[Section 182(dK1XB) CAA]
Severe+ czope NAA:
Emplover Trip Reduction
Program.

[Section 176(c) CAAL
harginat ozone areas
include conformity
requireaients.

(ref 4,6,9,17,18,& 19}

NAA:

" For Serioas ¢ ozone NAA,
contingency measurzs 1o be
undertaken if an area fails 10
muke reasenshie fordher pragress
or 1o aflain the air quality
standards by the applicable
alainment date.

Mensurey for Reducing VMT and
Consideration ol TCMs in Ozone
N:\Al

"  For Severe+ pZone WAL,
ideatification and adaption of
TCMs to offset prowth in
zmissions from growth in VMT
or vehicle rips.

- For Severe+ ozone WA,
consideration of §38({M measures.

Asr quality analyses tfiat include
a demonsiration that adequale
vondrals gre in place to meet the
requirenents for atlainment of 1he
NAAQS, for reasaonable further
progress {RFP), and 10 insure that
VOC emissions wil} never be
higher than for the czonc seasan
of the previous year,

Requirement Tor Employer Trip
Reductian for Severet Ozone NAA:

Submit & prograin for employer trip
reduction to reduve work trip VMT.

Conlormity Requirenmzenis (or all
MAA Areus:
(delaved pending EPA rulemaking)

attainment. For Seriaus+ ozone WA, give censideration fo the 108N}
measures, Fnsory adeguate acoess 1o dowptown, other camamercial, and
residential arcas and avond measores ol increase or Telocale caussions
and zongestion rather than reduce them,

Commit to adopt TCAs neaded (0 achieve allsct’contribution. Indure
needed TCAs are planncd and implemented pn schedufe. The design
process neads to consider: Issues of equity; providing area-wide
measdres siich as transportation management associalions that can
reinforce more Iocalized mzasures such az employer-based wip reduction
targets; enhancing the supply of transit, videskaring, bicveling, and
walkmig options rather than just restricting or discouraping the use of
dnve alone Wravel, incorporating elentents of pricing and market-based
incentives, with particular attention paid io the disiribution of public and
private travel subsidies; including marketing, education, and public
awareness as well »% more traditional technical activities; incorparaling
longer range, permanent measures as wefl as shorl run meagures that are
capable of being quickly impiemented and producing immediate impacis
bui which also may be mare temporary i character; and assuring
adzquate intergovermmenial invoivement, cooperation and commitment.
A carefully designed, inter-related program may include 19 to 20
individwal measures and be three to [our tinies as effective as any of (e
measures Laken individually. (Note that in ref 9, the Preambie for the
implementation of Title | of the CAAA, explains that it is sufficient o
shaw “commitial S1P revisions,” for the 1992 8IP, and pruvide messures
in "specific and enforceabie funn® i funhicr revisians.)

Determine Employer Trip Redustion Progtums and get spproval through
legislalure if necessary and ¢stablish area AVO. A 25% vehicle
occupuncy rate reduction is needed,

Transporiation demand moadeling
fputs sech as population und
cconesic forecasts, knd iee furevmsts,
cordon ar sereen counts, home
wmlerview dala, mode split daia, level
of service and trip lime information,

Number of eniplovers with =100
employees in WAA. Number of
ampfovees and existing end forecasied
trips, nsndes, and VMT,

Data for TCK analyses.

|

—————
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DATES

DESCRIPTION OF
LEGISLATIVE
REQUIREMENTS

e o A =

DOCUMENT REQUIRED AND
DOCUMENT CONTENTS

FLANNING REQUIRERENTS

DATA REQUIREMENTS

Nov 15,
1592

ll

[Section 1R7(aNT) CAA}
Atlapment desmonstration
for Modcemate CO MAA,

[Scetion 187(a}¥2} CAA}
Annual VMT forevasts,

[Sectivn 1B7(aX1) CAA]
Contingency measures for
Moderatz+ CO NAA.

[Scction 187(bK2) CAA]
For Serfous CO NAA: §IP
reviston that offsets
emissions due o VAT or
vehicle trip groswth.

(ref. 4.9, and 17}

1992 SIP Revision (cont.);

CO Attpinnient Demonstration:

For Modcraie+ TO NAA & §2.7ppm.
attainment demonsiratiorn with annal
emissions reductions for CO adainment
by 1273195 for Moderate arexs and
1273172000 Tor seriaus arcas.

CO Contingency Measures:

For Maoderate+ CO NAA »12.7ppm,
provide conlinpency meastires W be
implemented if VMT forecasts are
exceeded hy a achual VAT or
subsequent VAT forecasts.

C0O TChls:

For Serious CO NAA, include TChis
far the purpose of reducing CO
emissions. Explain why any 108(1)
measure was not adopted.

Annual Foreeast:

For hodernte+ CO areas >12,7ppm
submit annuat VMT (orecast for
tracking purposes up to the vear before
atainmEnt.

{Jther:

For CO NAA =12 7ppm, commitmznd
to sample sach HPMS facility
class/volume group for YMT wacking
pueposes a5 of June 1, 1993 Serious
sreas may submit fong term measures
and “backstap® measures should long
term measures [ail to be implemented.

Determine in preparing 19927 SIP revision, if TCAy are needed Tor
annual emission reduction atainment. Insure needed TOMs are planned
and implemented on schedule,

Show that given assumptions abowt population grovwily, ceonomic
growth, and growth in VAT, SIF contro] nieasures sl result n the
anainment of the FNAAGS hy the relevant deadline. Provide annual
forecast Tor racking purpoeses.

Develop/evaluate contingency measures assessing VAT eoissions
tmpacts.  Adopt contingeacy measure for iwmplemantation if forecasted
VAT is exceeded cr adainment missed. Contingency measures should
be capable of countering the effect of ¥ vears growth in ¥MT.

VRIT estinmates and projections.

Transportation demand modehing shpot
such as population and economic
forecast, land wse, cordon or screen
counis, home inlerview data, mode
data, level of service apd trip tinie
mformation.
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DATES DESCRIPTION OF DOCUMENT REQUIRED AND PLANNING REQUIREMENTS DATA REQUIREMENTS
LEGISLATIVE DOCUMENT CONTENTS
REQUIREMENTS
Nov 13, [Section 187(a)&(b) CAA)Y 1992 SIP Revision (cont.} Usc HPMS guidance for VMT estimates, Develop similar VMT estimates haged upon HPALS

1992 (First
farecast due
with 1992

SIP revisian.

First annual
report due
Sept. 19943,

Moderate+ CO NAA above
12.7ppm: forecast of VMT
far each year beforz
sttainmieit year. (rel. §)

Annpal YMT Forecasts and Reports

Gencral Comtent: history of VMT
furccasts and acwal VAT Changes in
urbanized area Botndaries and
impravements to HFAIS,

For Moderatet TO NaA

HPMS Dase Yrand Tracking ¥YMT
(annual VMTE:

(2)  Staustical precisian

{by Adjustments and expansivns used

(t} VM7 on each functional group
zxcept local

{dy VMT for local

{2) VMT for oulside FAUA

Network-Based Travel Denand
Model Process (changes frem SIP):

(3} madel accuracy agd confidence

(b}  model inputs including socio-
gconemic data, network, and
domain,

{t1 model ouputs including trip
distribution, wip generation, mode
sphit, waffic assignment.

{d) local sysem VMT growth.

{e) Growth oulside the moade] domain
or oulside the FAUA.

HPWS Forecasts:
Hustoricat VMT growih repression

equation, local VAT and metkodology,
and cutside VAIT and methodology.

methodotogies for arcas oulside FAUA and for focal areas.

By June 30, 1994 Sericus areas must obtain EPA approval {or
count-based merhad to ectimate VMT for arens oulside FALUA and
for kocal facibives, Suart using as of Jon L, 1995,

Slates swith Serious CO should forzcast VAT by agplying growih
factors hased on validated network-based travel demand miodeling
process I 1990 gctual VAT estimate. Al hModerate+ MNAA
should do same i a madel s avatiable. Muedels should be in
equilibrium ofs each hnk, distnpuish peak and off-peak travel
times, and consider transit, Where relevant

Validate miodel against, racenn (J985+) ground vownts.

States musi ferccast demographic, land-use, and isansponlation
syslem projecis for at feast one vear wen 5 years of each VAT
forecast year.

field manual for each
facility/classivelume group in the
FAUA

YMT estimotes by peakiofl-peak, by
manth, by day of waek, and hour of
day.

YMT for focul svstem,

VMT for area outsade FATLA bt
tngide VAET tracking atca.

Existing data and forzcasis [or the
urban iransponagion demand
forecasting process. This includes
sacio-economic data. hand use, trip
purposes, trip rates, modat splits,
corden and screeniine counts, traffic
counls. anrd {evel of service data,

e

79




DATES

Nov 195,
1993

DESCRIPTION OF
LEGISLATIVE
REQUIREMENTS

[Section I8ZLXN 1Y CAA]
Moderate+ ozose NAA:
15% VOC reduction by '96.
hioderate arcss must
demonslratz aflainment of
ihe NAAQS by 1996.

(ref. 4 and ref. 9)

DOGUUMENT REQUIRED AND

DOUUMENT CONTENTS

1993 SIP Revisign {the 15% SIIN

Demenstragon of 3% reduction
frem the 1930 baseline of
weekday VOC by 1996
Maderate areas demonstrate
atainment of the NAAQS by
1596,

Moderate+ areas inchude contruol
strategies along with associated
regulations to achizve 13%
reduction.

AModerate+ areas inchude iargets
far annual reductions in
emissions of VIICs and NOx.
Moderate+ aress inciude
contingency measures.

Serious or severe areas may
adopt economac incentive
pregram. Include an enforceable
commitment 1o submit 40 an
anpual wacking program which
includes exira steps to make up
far shonfalls.

PLANNING REQUIREMENTS

Determine TCMs to be inplemenied. appropriate schedules, and
expected emissions reduckions to demonsirste 5% redoction or
afaisment by 1995,

Develop annuel eorissions reduction targets.  Pevelop implementabie
conlrof strategies as neaded to meet the targets, Delepuine the mole
TCMs play for meeting the 15% reduction. Develop comtingency
pracedurcs o provide addilional 1%¢ reductions for eny year when there

15 failure in achieving the NAAQS or reasonable furthier progress (RFP).

Atlainment is desnonstrated with the Urban Adrshed Alodel, or the
Kinetic Modehng Approach. {Node thal if moderate areas are vsing the
regiona! airshed medeling, they have until Nov. 1954 o meei this
requirement - ref 203 VAIT projections for attainment follow the EFA
VMT gwidance (ref 6).

DATA REQUIREMENTS

e ——— T o b iisicaiaaia) |

' Fleet nax and input to MOBILE

. a0 VALY

" VRAET growth as forecast using the
EPA VMT warking and torecasting
racking guidance (see above or ref §)

"  1ata or elasticity of demand for TCPs.

®  Existing data and forecasts [or the
urban ravel demand process,

*  Weekday hourly VAT doring the peak §
AZONE FEQFOM,
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DATES

Nov 15,
1954

DESCRIPTION OF
LEGISLATTVE
REQUIREMENTS
[Section 182{cX1) CAA]}

Serions: azone NaA
neasures Tor improved air
gualily monioring.

[Seetion IB2{cWIHA) CAN]
Serousi nZape NAA:
Ataigmyend demonsiration.

[Section 182(c)2KB) CaAl
Serious+ pzone NAA ghow
ave. annual VOC reduction
of 3% over 3 yt periods
after 1996,

[Seetion 182X IWB) CAA}
& {Section FR2(p) CAA]
Severet nzone NAA;
Employer complignce plams,

[Section 182(eWd) CAaAl
Extreme ozone NAA: TCMs
for heavy duty
vehiclesheavy traffic hours,

[Section 182{eX3) CAA]
Extreme oxone NAA: New
lechnoiogies.

we——

m—

rre———s

DOCUMENT REQUIRED AND
DOCUMENT CONTENTS

1994 SIP Revision

Serious+ vzone NAA subniit a

program of micasunes designed o
enhance and improve air Juulity
monitoring and emissions moaitoring
(awails EFA rulzmnking).

Adjusted base year inventory and
attatrment year projection inventory.

Serjous+ arcus submit a contral
stralzgy and associated regs 19 meel
the following:

" Serwous areas demonslraie
attainment of the NAAQS by
1990,

" Serious- areas demonsirate 1%
red. in cinissions on the
average venr over il J vear
period uniil afainment. Set
target fevels of emssiony for
mifestons Vs,

Sertoust ozone NAA submit annual
projections of TCA impiementation
and emissions reductions {rom 1996 1o
attarnment.

Severet ozone NAA submit employer
compliance programs for employes of
over 100 emplovees.

Serious or $evere ozoge NAA may
optionally adupt ceonomic imeentive
programs. Exireme areas may submit
TCMs for heavy waffic hours,

Senious+ ozone MAA submit
confingency previsions, long term
measures, and backstop moasures.
Extreme areas may assiame nezw
lechnologiss.

PLANNING REQUIREMENTS

Compute ndjusted basciine and tarpet emissions for each milestone veosr
hetween 1996 and the aitanment date. Detemuine the mobile porion of
the inventory. Dutemioe VAT targefs and control stategies to meat
1argets.

For VMT projections to 1996, wse VMT forecasting and tracking
methodalogy as specified Tor CO moderate areas (ref 63 A model is
not requited [or this. After 1996, use VMT forecasting and tracking
methedology for severe CO NAA A petwork model ig required in this
case,

Use phetocheniical grid mndeling 10 demanstrate atlainment.

Suhmit emplover comphiance plans for employer tnp reduction programs
as commtled in the 1992 5IP.

Contingency measures should provide 3% amnwal reduction in additon
to those measures peeded to make EFI or avainment.

H necded. submit phins for fsag-term meastres which vannot be fudhy
developed Tor this S There must be vommitnmm 1o devekop these
micasores, and other “backstop” micasures o he implemented sheuld
there be [ailure in implementing fong tenn measures. Backstop
measures should he fully adopred,

Fleet mix and wmput to MODBILE

1990 VAT

VMT growth as forceast using the
ElA VALY tracking and forevasting
iracking puidance (sec abave or ref 6).
Daw or clasticsty of demand for TCPs.
Existing data and forecasts for the
urban travel demand process.
Weekday hourly VAT during the peak
azone season.

Dala on emplover pluns, number of
employees, mode split changes.
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DATES DESCRIPTION OF DOCUMENT REQUIRED AND PLANNING REQUIREMENTS DATA REQUIREMENTS
LEGISLATIVE DOCUMENT CONTENTS
REQUIREMENTS

Mar 31, [Section 187(d){1) CAA) Milestone Demonstration for OO Demonsirate reductions required by 1273195 and TCM contributions. VMT Projections of kink loadings, speeds,

199¢ For Szrioue CO NAA: Show trip ends, hot and cold siany,
enkssion reductions reguired
by 12/31/95. If not, a SiP
Tevision with economic
incentives and TCM
program is due in 2 maonths,

(ref. 4, ref. G, and ref. 17)

Nov 15, [Section JE2(¢)3) CAA] onstration of Condsiency and The VMT consistency danonstration ¢an be based on annual VAT {se2 emiEsions inventories and annual VAT

1996 and Demongiration of Compliance siration J repons and parindiv inveniories. Verify consistency of VAT levels with | repons)

everv 3 years | consistency for Serjous+t Milestones for VOO Redurtions the attatnment demonstration. If this demonsiration fails, the state has

foflowing ozone NAA 18 months (o submit a SIP revision which includes $08(f) and other

Submii 2 demonsiration that the VMT, | measures.
[Section 182{g} CAMY For vehicle emissions, and congestion
Senous+ ozone NAA: fevels are comsistent with atiainment, Inzure TCMs selected 1o contribute to 15% and 374 reduciions are
demonstrations thal planned and implemented on schedule. Possible implementation of
miléstones have been met. Submit 2 demonsiration that the Contimgency Plan or Fcanomic Incentive and Transpontation Conlrol
miiestones have been achieved for Program if milestones are missed. Extreme areas missing mifesiones
{ref. 4.6,17,&15} VOC reductions of 15% by 1996 and must gmplement economic incenfives within ¥ monthe,
3% annyal average every 3 years.
Submit an inventery of actuad The compliance demonstration with milestones can be satisfied hy an i
emissions 90 days after each milestone. | early submital of the 2nd periedic emissions inventory.

Dec 31, 1996 | [Section 187(d)3) CAA] for | SIP Revision Develop/adopt economic meentive TCA program for 123196 Vehivle age estimales for retirement i
Sencus CO areas: failure 1o implementaion. This can include accelerated revirement of ofd vehivles. | program. 1
meel milgstone. Failure to Meet CO Mdestone:

{rel. 4 and ref. 17]
Senious CO areas provide a SiP
revigion 1o implement economic
incentive and Transpartation Comtrol
Programs.

Within 18 {Section I82{¢}3WA) CAA] | SIP Revision Develop TCMs for SIP revision to reduce excess emissions. Develop Fleet mix and input to MOBILE VMT +

manths of Senoust ozome NAA: cconomic mcentive programs {or Extrome arcas. VRT prowth  Land use existing and

fatlure to revised SIP with TCMs. TCMIs for Serious+ czone NAA projected, ips, ip purposes, modes, top
meet [Section 182(g) CAA) econonic INCENtive programs requircd distribution, and link loadings.

milestones (5 | Extreme orone NAA submit | for exireme areas

months for economic incentive

€xtreme programs.

BrGas ). (ref. 4 and ref, 17}

- -
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SURIMARY OF PLANNING REQUIREMENTS RELATED TO THE 1STEA, NPRALs, AND GUIANCES

DATES DESCRIPTION OF DOCUMENT REQUIRED AND PLANNING REQEHREMENTS DATA
LEGISLATIVE DOCUMENT CONTENTS REQUIREMENTE
REQUHREMENTS
s TS R =2
Dct. 1, 1994 Development of & Metrapolitan Transporation Plan §450.316: The planning provess shafl wivolve public panticipation; Data requirad for the planning will some
for NAA Urznsporiatian plan §450.122: congistency with Civil Rights Act of 1944: ID actions necessary 10 mosily from the management systems {see
requiring, addressing at leasta | ®  Inciude tong- and shon-ranpe comply with ADA; and involvement of vaious wansp, agencies and | data requiremenis under PAIS, BAIS, SMS,
TCMs5 as 20-vr planning stralegies/octions (or inleprated, intermodal | epvironmental agencizs CMS, PTAS. TMSH and INMS) Daia can
parl of Mov. horizan nielropolitan transporiation system he categorized as faflows:
1993 §iPs. ® In NAA and maint. areas, FHWA and 3 factors must be considered as part of the planning process:
Otlser arcas Seetions 1024 and FTA, as well az the MPO must nyake 1. Praservation of exmsting transportution {acilives T Svsteny data
have untii 3612 o ISTEA, conformity determinations with the CAA 2. The vonsistency of transportaticn planning with applivable *  Usage of the systern or demand
Dec, 18, 8134 of title 23, and the EPA conflommity regs. Federal, Staic, and local energy conservation programs, goals, " Time ar ¢ost to use the systern
1994. USC (23 CFR Pan, *  The plan shalt: and objectives. " l.ocation of interest
450 and 49 C¥R i D near-torm mpnsp. demand of persons & 3. The nead to refieve conguslion aud prevent congestion from
Updated Part 613} and 4ocds im metropaiitan planuing agea oceuming where i does not vel oeeur, The potential sources of these daty are:
every 3 vrs Section 8 of the 2 1D adoptad congestion mymi sicaegres hay 4. The effect and consistency of lranspodation pelicy decisions
in NAX and Federal Transst Act pddress urrent & futire ynnsp. demand oo and use and development ' Trallic counling progrums
. R 3 I pedestiaun walkway & bieyele wansp . X . . 4
maial. areas; Facilities 5. The programiming of expenditure oy vansportation ®  Travel tme survevs
# B oy e N ¥ H Tl “ a imE ¥ - ES
SVerY 2 YIS 4 Consderation of eaits of mEmt svetems tenhanc-‘.mml activiiies ns TE(!IIII’CIJ in saction 133 anvt irfen kW surveys
in aftainment 5. Assest uapital invesuuent & cther measures €. ‘The elfects of all lr@nspurtalmn projests to be vadestoken " Lmployer surveys
areas nepossery 19 preverve exisling mewogpwfian withio the metropatitan arca " Vehicle ocrupancy counts
tfansp syetem 7. lowemational border crossings and access 1o pons, airports, "  Screen line coumis
& moclude design concept & scope deseriptions of intermodal transportation facilities ete. " Cordos surveys
existing/preposed wanyp facidities in NAA & 8. The need for copnectvity of reads within the metropetitan arca | ®  Surveys al activity cenlers
mint, areas o penmit confumity under the US with roads outside the metropobian area, *  Padung mvestories
EFA conformyy regs o 4. The transportation needs identified trough vse of the " Sde unpact studies
? Reflect uitimodal exahation of fracsp, . . el s - . . )
. . . mamagement systems required by scotian 303 of this title. Computerized signal svstems
sncioBCofore, environmental ead fmancial . R M
. 1. Preservatian of rights-ofavay *  QOp-hoard transt survevs
unpact of e cvarall plun o o ) . o
g Swe as 6, but For major tansp s esimets for | 11 Mxelhuds Lo .:nh;nce the efficiont movement isfircxg!xi B Travel behavior swdies
whizh analyses ars 1iof complote 12, Life-cvele cost in the dessgn and enginecring of hridges,
§ E.ellect consideration of e ares's tunoeis, or piavement,
comprehensive leng-range hind o plin and 13, Overall socml, econongiy, energy, and environ, offects of
archopeltan du slopmunt objeciives, tramsp. decisions
anvironmental resouree phans of ioval, Saic und | {4 Methods to expand & enbaace fransit services & fo increase
) Fod ugeneis, etc. ihe usa of such services,
P dndeats proposed wansp, enfiwicemont activities |y caniial investments that would result i inereased sevurily in
11 Include a fmanciai plau that demonarates the . i
o i . wansi syvsiems
somsisteny of proposed transp wmvesimeria wil
knows and prajected sources of fevenus
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DATES

Updated
gvery I yrs

DESCRIPTION DF
LEGISLATIVE
REQUIREMENTS

Development of &
TIP by the MPO in
cooperation with
the State & public
transit operators.
Covers a period of
not fess than 3 yrs

Sections 1024 ond
3012 of ISTEA,
§134 of title 23,
LISC (23 CFR Pan
450 and 49 CFR
Part 613) and
Seetion § of the
Eederal Transil Act

DOCUMENT REQUIRED ANT}
DOCUMENT CONTENTS

PLANNING REQUIREMENTS

DATA
REQUIREMENTS

Metropalitan Transportation Improvement

Program

§450.324(f) pian contents:

[. Al transp. projecis wrin the metropolitan
planning area proposed for funding under
title 23 and the Federal Transit Act

2. Only projects thal are consistent w/ihe
transp. plan

1. All projects for which FHWA or ¥TA
approval is req'd

4, All transp. prajects proposed ta be funded
wiFed. funds

5. All regionally significani prajects to be
funded wnon-Fed. funds

— —

§450.324{n) As a management tocl for monituring progress in
implementing the plan, the TIP should:

1D eriteria & pracess for prioritizing implementation of transp.
plan elements wiin TIP & any changes in priorities from
previous TiPs

Major prejects from previous TIP that were implemenied & I}
significant delays in the planned #mplementation of major
projects

In NAA & maiat. areas, deseribe progress i implementing any
reqd TCMs

In NAA & mainL arcas, list projects found to conform in a
previous TIP & are pow part of the base case for the purpose
of air quality conformity analyses,

In NAA & maini. areas, the TIP shall give priority v TCMs
identified in the SIP.

—

£450.324(g) Each project shall include:

a.

Sufficient descriptive malterial (and in
NAA and maint, areas, sufficient
detail to pemmit conformity analysis)
Estimased 1otal cost

Amount of Fed. funds proposed to be
obligated during cach pregram yr
Proposed source of Fid and nen-Fed.
funds

11> of recipient and Stale & logal
agencies responsible for carrying cut
the project

In NAA and maint. areas, [D of
projects which are TCMs

1D of projects to meet
requirements of the ADA
paratransit and key station plans.
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DATES DESCRIPTION OF NOCUMENT REQUIRED AND PLAMNING REQUIRENENTS DATA
LEGISLATIVE DOCUMENT CONTENTS HEQUIRENENTS
REQUIREMENTS
s = e

Jan. 1, Development of a | Stalewide Transportation Plan §450.204: Statewade planning process shall include: §450.210; Data-related coordination isswes:
1995 statewide §450.214: The plon shall 1. Deta collection & analysis t. Duta collection, snafysis & cvaluation
transportation 1. Be intermodal and statewide in scope | 2. Consideration of factors in §450.208 of aktemative swansp. projects [or a
plan for alf areag | 2. Cover a penod of at Izast 20 years 3. Coordination of sctivities in $450.210 wransit, highway, bikeway, ete.

of the State 3. Contain a plan for bicycle fransp. end | 4. Dlavelopment ol a statewide trensp. plan 2. Dma analysis used in the development

5

of plans & programs, (¢specially info
resulting from traflic data analysis,
housing, zmplovpient, and
development) with land use
projections, and swith data from the
management yvstems

pedestrian watkwavs shich is
appropriately interconnected with
nther mades

Be coordinated with the metropolitan
transporatiod plan. K

. Development of o STIP

§450.208: 23 factors must be considered as poant of the
planning process:

! Results of mam: systems ree'd Ly 23 LSS M)

Sec. 1025 of

ISTEA, and §135%
of tide 23, LJSC 4.
{23 CFR Part 450

Fed, State or focal energy wse pouls, vhiecloves, programs, o1 rqmis

L . . 3 Stralegies 10 incorpocate bieycle wransp. facdities & pedestrian
and 49 CFHK Part 5. Contamn shon-range planning siudies. “‘!Ek‘i‘w F ¥
it 13) strtegic Piﬂ““inB andor I"ﬂhCY + inwrnationai border croxsings amd adcszs lo por@, duports, meoniodal
studies, efc. wansportations faciries, e
6. Conptain info on the availabihty of 5 Tramsp. needs of areas curside of metropolitan planting arsas
. ) o Any it an develg st 23 ERSIT 1D
financial and other resources needed (3 :\:m mchcfpoh an ared plan develsped pé;‘:s 10 10 817 134
7 Conneruvity betwesn metopabias plioning areas win Jaw and
to curry ot the plan wimewnropulian planning aress w other States
8 Recreatiomal travel & wourism
G Any State plan deveiopesd pursuns to Fad Water Polletam Control A

1L TSM A& investwent strategies 1o tnake most efficien use of existing
lransp, faciiities

11 Ovesall social. economic, energy and wivon, <flecs of tansp
decizions

}2  Alethods w reduce cangestion and prevent congssiion Bun coourrmg
where it does sot ver otoun

13 Afeidods to expand & enhance kranait sevices

14, Effect of ransp, degisions on land use apd Jand devebspment

15 Soetegies to 10 & implesmem uansponasan spharcaments

16 Use of mueveuve {mancng mechanisns

17 Preservation of righis-vl-wey

18 Long-renge needs of the State transp sysian

19 hiahods to enbance the eflicizat movement nf comsmercial moter
vekiches

38 Lile-zyule couting

21 Coordination of Gansp. plavs & proprams developed ander 23 1180
134 and seclion 8 of the Federal Transit Ac

22, Iovesument strazegees to pnprove adyoinimg Statz & lacs! eoads

23, Conzerns of lodian wibal govermnents
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DATES

m—

PESCRIPTION OF
LEGISLATIVE
REQUIREMENTS

i

DOCUMENT REQUIRED AND
DOCUMENT COMTENTS

PLANNING REQUIREMENTS

DaTA
REQUIREMENTS

[evelopment of a
statewsdy
frapsporation
nprovement
program for ail
arens of the State.
The panion of the
STIP i a
metropoitan
planming arca shail
be developed in
cooperation withe
MPQ.
kieropolitan TIPs
in NAA and maint,
areas are sulject to
FHWA and FTA
conformity Andings
hefore their
inchusivn in the
STiP. STIP shall
cover & peried of
ni! fess than 3
years,

See, $0258 of
ISTEA, and {135
of fitle 23, USC (23
CFR Fart 430 and
49 CFR Part 613)

o
o

Statewide Transporiation Emprovement

Pragrom (NVIF)

5450216

B Phe STH siail

oo Bsclude a prionty It of fraisp. projocty Lo
be camied put in ghe liest three years of the
SIP.

2. Be consistent withe plan developed i
§450.214

3. In NAS and maini. arems, contain only
lransp, projects found to conform, or frons
programs that conform, to the rqmis
contained i 40 CFR part 5L

4. Be financially constrained and include inla
to demonstrate thal {upds can reasonably
bz experted to be available 1o implement
the projecis.

5. Contain al} capital & non-capital transp.
projecis,

For each project. the folowing Jata is
reyuined:

i

Sultickent descriptive naterial &
ulenbily the pruject or phase

Estimated tefal cost

The aniosmt of Fed. [unds proposed w
be ubligated durimg each program yr

Proposed categony of Fed. funds and
source(sy uf non-Fed. funds

1D i ugencies responsthle for
carmying ol the projecl

Oct. 1, 1993

Stare Devetopmenl,
establishment and
implementation of
sysizin for
managing highway
pavernznt ol
Federal-aid
highways

Sa¢. 34 af
INTEA, and §302
ol title 23, USC (33
CTFR Fan 500 apd
42 CFR Parl 614}

Favement Management System (PMS)
§500.209:

Each State highway agency's PAS based on
AASHTO Guidelines Tor Pavemant Mgmt
Systemas.

[§500.2071Analyses performed in a PAES:

o

Coudition analysis
Performance analysis
Investment analysis
Eagimecring analysis

Updele mnalysis to a yearl svaluation and vpdate of the PMS

[§300.207] Essential companenis:

1.

i,
L]
4

faventory

History

Conditizn survey

Traffic « the volumes, classificotion,
and foad data

Database - source far reporting
pavement-rehated imfo o FHWA for
the Highway Performanee Monitormg
System {HPAMS)
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DATES

DESCRIPTION OF
LEGISLATIVE
REQUIREMENTS

DOCUMENT REQUIRED AND
DOCUMENT CONTENTS

PLANNING REQUIREMENTS

e e e e

DATA
REQUIREMENTS

Oet 1, 1994
- BMS
ohjectives
are formally
established

Oct, 1, 1998
-~ State HMS
shaif be fully
implkemenizd

State Development,
enablishment and
implementation of
system for
managing bridges
on and of! Federal-
aid highways

Sec. 1024 of
ISTEA, and §303
of ttfe 23, USC (23
CFR Pan 500 and
45 CFR Pan 614)

Dridge Management Systemn (EMS)
§502.30b):

15500 305

Netwuork level analysis and oplimization (o the bridge nvenlony.

The netwerk model shafl mclude procedures io:

! Predict the deterioration of hridpe efements with and withent
migrvening actions

2. ID feasible actions to improne byidge condition, safety nnd
serviceability

3. Estomele the cost of actions

4. Estimale the expecied user cost suvings for safety and
eerviceabslity improvements

5. Determine feast-cost maintenance. rapatr, and schabilitation
strabegics for bodge elements using lifecycle cost amalysis or 2
camparable procedure

6.  Perform multipeniod optinizatien
Feedback from actions o update models

& Generate summancs and reports as needed for the planming
amd programming procesies

hiininnan BMS dagabasga shalf tnclude, or

link:

1. Patareyd by 23 CFR 654311,
National Bridge Inspectian Siandards

2, Data chamactenzing the severily &
exient of deterioration of brdge
clements

3. Daa far estunaling the cost of actions

4. Traflic and accident stalistics o
support estmatcs ol user cost savings

X A history on conditions and actiony
wken on each bridge, exchuding manor
or incidental maintenance
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DATES

Oet. 1, 1994,
develop a
work plan

Ocs, §, 1996,
SMS must
be folly
aperational

l

DESCRIPTHON OF
LEGISLATIVE
REQUIREMENTS

DOCUMENT REQUIRED AND
DOCUMENT CONTENTS

i

PLANNING REQUIREMENTS

DATA
REQUIREMENTS

State Development,
establishment and
implementation of
systens for
muanaging highway
safety

Ser. 1034 of
ISTEA, and §303
of title 23, UISC (23
CFR Pan 300 and
4% CFR Pan 614)

Highwuy Safely Management Sysiem (SMS)
§500.407(a) :

1.

Establishment of lung and shert term
highway satety geals

Establishment of accoumability by
identifying and defining the safety
responsibilities of unis and positions
Recognition of institutional and
arganizational initiatives throngh
identification of disciplines involved in
highway safety at the Stale and focal level,
assessment of mufti-agency responsibilities
and accountabilify, and establishmeni of
coordination

Collection, mainienance and dissemination
of daia necessary for problem
identification and determining
improvement needs

Analysis of avajuble date, multi-
disciplinary and operational investigations,
and comparisons of existitg conditons
and corrent standards to assess highway
safery meeds, select counlermeasures, and
el priorities

Evahuation of thz cffectiveness of alf
aclivities that relate 10 highway sofety
perfonmunce.

Development & implementation of public
info and aducation activilies

il of skills and 1esources needad w
implement the State’s activities and
progranms affecting highway safery, II) of
current and fulure training needs,
developmenil of a program 1o carry out
necessary training, development of
maihods for monitoring and dissemmating
new echnology and incortporating
effective results

ek T —

{§500.407(b))

1.

r

Coordinating & integrating broad base safeiy programs such as
motor camier. corridor, and communisy-bhased waffic gatety
activilies falo a comprehensive mygmit approach [or highway
safety

IDhng and invesugating huzerdous & potentialiv hazardous
highway safery problemss. .

Ensuring early considerativn of safety in all highsway vansp.
programns and projects

{Ding safety needs of speeiul user grougs such as older
drivers,...in the planning, design, constructioy and operatian of
hightway systems

Routinely maintaining and upgrading safewy hardware, highwav

clements anil operationai feawurss

Coliecticn, maintenance and
dissemination. of data necessary [or
prablem identification and detemmining
improvement needs

Analysis of available data, multi-
disciplinary wnd operational
investigations, and companisons of
existing condiions and cureent
standurds 1o assess highway safety
reeds, select countermeasuces, and set
priorities

11
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DIATES

DESCHIPTION OF
LEGISLATIVE
REQUIREMENTS

DOCUMENT REQUIRED AND
DOCUMENT CONTENTS

PLANNING REQUIREMENTS

Oct. §, 1994
~ work
program

Oct. 1, 1995
« futly
operntional
in WAA
TS

Ocl, 1, 1996
« fully
operational
in all areag

Suie Developmend,
establishment and
implementation of
system for
managing iraflic
cangestion

Sec, 1034 of
ISTEA, and §303
of title 23, USC (23
CFR Fort 500 and
49 CFR Pant 614)

Traffic Cengestion Management System
(CMS)

£500.307:

a. Performance measures

15500507
e, 1D and evaluation of proposed sirafegies:
. TDOM measures
. Traffic vperations improvemeants
. Measures to encourage HOVs
. Puhlic transit capital improvenjenty
. Public wansit opermtional improvements
. Other modes like bicycles & pedestrians
. Congestion pricing
. Growth mgml and activity center sirategies
9. Access mgmt techniqguss
10. Incident mgmt
1. Application af IVHS zechnolagy
{1. Addition of gen'l purpose Janes
d. Implementation of straiegies - implementation responsibilities,
time frame for implementation and probable funding sources
e Evaluation of the effectiveness of implemented slrafegies

PR R N R TER W

DATA
REQUIREAENTS
{§500.507}
b.  Data collecticn npd svstem

moemtonng;

conlinuobs program of data collection
& manttoring eslabjished so that the
duration and magniude of congestion
can be determined & monitered. To
the extent possible, existing sources
such as HPMS and FTA Section 15
shouid he used.

|

Oct. |, 19949
- work plan

Oct. §, 1994
- fulhy
operational

Siate Development,
estalilishment and
implen:entation of
system for
managng public
Tramspacialion
facilities and
eguipment

Sec, 1174 of
ISTEA, and §303
ol tite 23, LIS (2]
CFR Pan 500 asd
49 CFR Part 614)

Fublic Transperiation Facilities and
Equipment Management System (FTMS)
§500.60%:

a. 1D of condilien mcasures

15500.609]
£ Strategy and actiosn identification and cvaluation
d. Ipiesentation of sirategies and projects

[§500.609}

b,

Dats eollection and system

marndoring:

I, Basewvr comprehensive inveniory

2. Highwav transit vehicles &
ridership duta collected as pan of
the TMS-H. Mo, vehicles and
rndership data for dedicalad
transit right-of-ways collevted as
part of PIAMS at a minimwm at
the maximurn load points for the
peak period in the peak direction
and far the daily time period
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DATES

DESCRIPTION OF
LEGISLATIVE
REQUIREMENTS

DOCUMENT REQUIRED ANI»
DOCUMENT CONTENTS

PLANWIMG REQUIREMENTS

DATA
REQUIREMENTS

QOct 1, 1994
- work plan

Oct. 1, 1956
- Tuily
operational

State Development,
establishment and
implementation of
system far
managing
intermodal
transportation
facilities and
equipment

Sec, 1034 of
ISTEA, and §303
of tide 23, USC (23
CFR Part 500 and
45 CFR Pan 614)

Intermodal Facilitics and Systems
hMunegement System (IMY5)

Internyodal needs addressed by a process that
considers: connecuons, choices, and
coordination & cooperation

§500.707:

a.  ID of intermodal facilitics

h. ID of efficiency measures and
performance standards

[§500,707)

d. Sysiem and facility pedonmance eviduation
e. Strategy and action identification and evaluation

[§500.707)

o

Pata cellection and systern
monitoring: surveys of operational &
physical characteristics of facilities
{including time, cosl, capacity, and
usage)
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(§37.47, 32.51]

1. ID of key swalions
2. Mileslones for achievement of accessibifiy

1. Exlension requests with cost justilication
o

consubation with pevsans wilh disabgities and at least ope public
hearing

Sas—— — T et e e e e e AR ATz oY
DATES DESCRIPTION OF DOCUMENT REQUIRED AND PLANNING REQUIREMENTS DATA
LEGISLATIVE DOCUMENT CONTENTS REQUIREMENTS
REQUIREMENTS
et 1, 1994 Siate Development, | TraFir Monftering System (TMS/H) For shant term traffic meniionng:
- work plan establishment and §500.209: i.  Count dawa for tralfic volumes, vehicle
implemcetation of Each State highway agency's TAIS/H based on classification & vehicle weiglt shall
Qct. 1, 1995 system for AASHTO Guidelines for ‘[raffic Dida Programss, be adjusted to refllect asnual average
- fully monitoring trallic as augmented by FHWAS Tralic Monilonng condifivny
aperalional Guide, in conformance with the HPMS Field i.  Veh. classifcation activities on the
fur NHS See. 1034 of Manual Nall Hwy Syatem {NHS) shall be
ISTEA, and §303 sulficient to ensure that, on a eyele of
Oct. 1, 1996 of title 23, USC (23 | Elements: no greeter than 3 yrs, every major
- fully CFR Part 500 and 1. Precision of reporcd dela riral systerm seprment will be
operalional 49 CFR Fart 614) 2. Conlinuous counler opetations maonitored (o provide info on the na,
for all pubtic 3. Short term Lraffic monioring: of single-traifer combination Irucke,
highwayvs 4. Vehicle ocoupancy monitoring multiple-trailer combination trucks, 2-
5. Field operations: axle, 4-tire vehictes, buses ond the
i Equipment tesung total no. of vehscles operating on an
u.  Documentation of Reld operations average day.
6. Source dala refention: Following dala will be available for each
i, Dats available in formats thet hwy traffic date collection szasion:
conform ® Wwse in the vérsion of A, each value values as collected during
the Tralfic Maonitoring Guids current the session
al the time of data collzcifon B. Date on which cach vounl was madz
7. Office factoring procedures C.  Location of the counting session
D. Houss during which the count fook
place
E. The type‘model of machine used
F.  Machine serial no.
G, Date af Jast successiul test of the
machine usad
H  If human observers are used, the
names of the observers
Jan. 24, 1992 | 4% CFR Fart 37 ADA Complementary Poratransit Plan [.  Survcy of existing services *  Arca population
1nitiatly [837.1391d)(1}} 2. Public process & involvement of pessons with disebilities in ®  Paratransit opetraling cosis
i, Descniption of Nixed-route service plan development ADA population estiniate
Annuaf 2, Deccription of paratransit service T ADA rdership estimate
updates duc 3. Plan and milestones to meet & service criteria
i Jan. 26 from 4. Eligihility process
1993 through 5. Public panicipation process
1997 6. Centification
Jan. 26, 1992 | 4% CFR Part 37 ADA Key Station Tlan A public process is required for plan development. This includes Date requiremnenis melude:

i.  Cosis for achieving accessitaluy when
exiensions are needed

2. [ata on ridership and laod vses to
wdentify Key stalions
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APPENDIX D - GIS & IVHS AS MODELING TOOLS







The planning requirements presented in this report demand specific modeling needs as well as specific data
collection activities that are not currently available. One way to improve the existing models and their
associated data collection activities is the application of advanced technolcgies such as GIS and IVHS.

GIS can provide detailed geographic speaificity in the models, and [VHS can provide real-time data
collection and analysis.

GIS is already being used for a variety of planning activities in State DOTS, transit agencies and MPOs*.

In terms of transportation planning models, GIS could be used in the following ways

57.58,

To better estimate the share of jobs and households within variocus access distances of transit;

To better represent traffic analysis zones focused on transit nodes or major bus corridors, rather than on
roadways;

To coilect inventory data on urban and transportation infrastructure, such as transit stop location,
sidewaik locaunon, bicycle facilities, etc:

To facilitate the identification and analysis of congestion;
To monitor land development and growth patterns, and their effect on transportation:
To provide the framework for the management systems discussed 1n Section 2.2.3; and

To provide consistency in the method and storage for metropolitan and statewide data collection efforts.

Fleet, et al discuss the implications for GIS-T as follows™:

This 1s a time of changing views on types of data needed and the methods and technology available to
collact 1t;

The institutional structure of the planning/programming/implementation process is changing and many
new players (implementing agencies) now have more active roles in the planmng and decision making
process;

Cacol L. Schweiger, Current Use of Geographic Infermarion Sysrems in Transit Planning, prepared
tor UMTA Office of Grants Management, Final Report, Aogust 1991, DOT-T-92-02.

s7

Michae! Replogle, "Improving Transpertation Modeling for Air Quality and Long-Range Flanning,” op.
cit. p. 18

** Christopher Fleet, Charles Goodman and Ron Giguere, "Travel Dala Needs to Respond Effeetreely to

Congestion Management and Ajr Quality Planning,” op. cit., pp. 4-5.

* Ibid, p. 11
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®  There is a need to develop more of a “following” among the MPQs to implement GIS: and

B This is a time when the technology of GIS that may offer significant help as a planning tool is itself
changing so dramatically and rapidiy.

There is potential for IVHS technologies to greatly improve the data collection and analysis, particularly
through advanced traffic management systems (ATMS), and commercial vehicle operations (CVO) systems.
The following primary characteristics of ATMS® relate specifically to the planning and data collection
requirements discussed in this report:

® Collection of real-tima traffic daia;

B Reaction to changes in traffic flow with timely traffic strategies - predicting when and where
congestion will occur based on real-time informaton, providing routing information to motonsts, and
making appropnate adjustments to control devices; and

B Area-wide surveillance and detection systems.

“In order to rmplement ATMS, real-time traffic monitoring and data management capabilities must be
developed, including advanced detection technologies such as image processing syslems, automated vehicle
location and identification techniques, and the use of vehicles themselves as traffic probes."® Currently,
there arz only a few examples of ATMS that include real-time traffic monitoring,

CVQO systems will also provide real-time data collection through the use of technologies such as automated
vehicle identification, automated vehicle classification, automated vehicle locatien and weigh-in-motion
systems. Unfortunately, as with ATMS, there are not many actual implementanons of CVQ) technalogies
currently .

Even though many of the applicabie IVHS technologies have not heen fully deployed, they stll provide
promise with respect to future data collection techniques to fulfill the requirements discussed in this report.

50

[VHS America, Strategic Plan for Intelligent Vekicle-Highway Systems in the United Stasres, May 20,
1952, Report No. IVHS-AMER-92-3, p. [i[-9.

' Thid, pp. 111-9 through II-10.
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