
I. Report No. 2. Government Accession No. 

FHW AlfX-94/1279-6 

4. Title and Subtitle 

THE USE AND EVALUATION OF TRANSPORTATION CONTROL MEASURES 

7. Author(s) 

Keith K. Knapp, K. S. Rao, Jason A. Crawford, and Raymond A. Krammes 

9. Performing Organization Name and Address 

Texas Transportation Institute 
The Texas A.&M University System 
College Station, Texas 77843-3135 

12. Sponsoring Agency Name and Address 

Texas Department of Transportation 
Research and Technology Transfer Office 
P. 0. Box 5080 
Austin, Texas 78763-5080 

15. Supplementary Notes 

Technical RePOrt Docwnentatioo Pat:e 

3. Recipient's Catalog No. 

5. Report Date 

September 1994 

6. Performing Organization Code 

8. Performing Organization Report No. 

Research Report 1279-6 

10. Work Unit No. (fRAIS) 

11. Contract or Grant No. 

Study No. 0-1279 

13. Type of Report and Period Covered 

Interim: 
September 199 l - August 1994 

14. Sponsoring Agency Code 

Research perfonned in cooperation with the Texas Department of Transportation and the U.S. Department of Transportation, Federal 
Highway Administration. 
Research Study Title: Air Pollution Implications of Urban Transportation Investment Decisions. 

16. Abstract 

The Clean Air Act Amendments (CAAAs) and the Congestion Mitigation Air Quality (CMAQ) program established in the 
Intermodal Swface Transportation Efficiency Act (ISTEA) mandate the evaluation of transportation control measure (TCM) emission 
impacts. These mandates have created an important role for the proper documentation and cost-effective evaluation ofTCM emission 
impacts in the transportation planning process. 

There is cWTently no commonly accepted standard for monitoring or evaluating TCM impacts. This report summarizes a 
database compiled for this study on the use of TCMs and their documented travel and emission impacts. The entire database is also 
provided in the appendix of this report. The ICM evaluation methodologies cWTently available were also reviewed. The methods 
reviewed include the use of comparative empirical data, network-based models, and sketch-planning tools. 

Overall, it was concluded that the cWTent database on TCM impacts is inadequate, and that the different characteristics of 
TCMs, and the intended (or limited) nature of their impacts, cWTently require the use of several methods for a complete impact 
evaluation. In fact, none of the methods reviewed can analyze all the TCMs identified in the CAAAs. It was also concluded that the 
current state-of-the-practice in TCM impact evaluation must be improved and that the use of sketch-planning tools is currently the most 
promising approach. 

It is recommended that a standardized TCM impact monitoring and data collection program be initiated in Texas and nationwide, 
and that sketch-planning tools, although cWTently the most appropriate and cost effective approach to TCM impact evaluation, still 
need further study and improvements to their evaluation capabilities. 

17. Key Words 

Transportation Control Measure Evaluation, Air Quality, Mobile 
Source Emissions, Sketch-Planning Tools, Network-Based 
Modeling, Transportation Control Measure Database 

18. Distribution Statement 

No restrictions. This docwnent is available to the public through 
NTIS: 
National Technical Infonnation Service 
5285 Port Royal Road 
Springfield, Virginia 22161 

19. Security Class if. (of this report) 20. Security Classif.(ofthis page) 21. No. of Pages 22. Price 

Unclassified Unclassified 206 

Fonn DOT F 1700.7 (8-72) Reproduction of completed page authorized 





THE USE AND EVALUATION OF 
TRANSPORTATION CONTROL MEASURES 

by 

Keith K. Knapp 
Graduate Research Assistant 

Texas Transportation Institute 

K. S. Rao 
Assistant Research Scientist 

Texas Transportation Institute 

Jason A. Crawford 
Assistant Research Scientist 

Texas Transportation Institute 

and 

Raymond A. Krammes 
Associate Research Engineer 

Texas Transportation Institute 

Research Report 1279-6 
Research Study Number 0-1279 

Research Study Title: Air Pollution Implications 
of Urban Transportation Investment Decisions 

Sponsored by 
Texas Department of Transportation 

in Cooperation with 
U.S. Department of Transportation 

Federal Highway Administration 

September 1994 

TEXAS TRANSPORTATION INSTITUTE 
The Texas A&M University System 
College Station, Texas 77843-3135 





IMPLEMENTATION STATEMENT 

This research will assist metropolitan planning organizations and state departments 
of transportation to effective! y evaluate the impacts of transportation control measures 
(TCMs). The research includes a compilation of data on the use of TCMs within the 
United States and their travel and emission impacts. A review of the different methods 
used to evaluate the impact of TCMs was also done. The methods reviewed include the 
use of comparative empirical data and several types of network-based modeling and sketch­
planning tools. It was concluded that none of the methods currently available could 
analyze the impacts of all TCMs, and that there is a need to increase the amount of data 
available on TCM impacts in order to verify the reliability of these models, and improve 
their input default values. Overall, it was found that sketch-planning tools were the most 
comprehensive and cost effective methods currently available. Finally, it is recommended 
that a TCM impact monitoring and data collection system be implemented, and that the 
methods currently available continue to be improved. 
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DISCLAIMER 

The contents of this report reflect the views of the authors who are responsible for 
the opinions, findings, and conclusions presented herein. The contents do not necessarily 
reflect the official views or policies of the Federal Highway Administration or the Texas 
Department of Transportation. This report does not constitute a standard, specification, 
or regulation. Additionally, this report is not intended for construction, bidding, or permit 
purposes. Raymond A. Krammes, P.E. (Registration Number 66413), was the Principal 
Investigator for the project. 
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SUMMARY 

The purpose of this report is to document the summary of a database of TCM use 

and impact information and to review several methods currently available to evaluate the 

travel and emission impacts of TCMs. The methods evaluated include the use of 

comparative empirical data, network-based modeling, and sketch-planning tools. Each 

method was analyzed with respect to its advantages and disadvantages, which TCMs it 

could evaluate, and the type and availability of the input data it required. In addition, the 

effect a lack of TCM impact data has on the reliability of each method is discussed. A 

complete version of the database compiled for this study is included in the appendix of this 

report. 

Overall, a review of the methods currently available found that they all have 

advantages and disadvantages, and that none of them can evaluate the impacts of all the 

TCMs identified in the Clean Air Act Amendments (CAAAs) of 1990. It was concluded 

that more data on the impact of TCMs must be collected in order to improve the reliability 

of the evaluation methods and verify their results. An increased database would improve 

the values used as defaults in the TCM evaluation methods currently available. 

It is recommended that a data collection and monitoring program be implemented 

in Texas and nationwide. It is also recommended that research continue on the 

improvement and standardization of the current state-of-the-practice in TCM impact 

evaluation. Currently, the use of sketch-planning tools, although their results are 

considered gross estimations, are considered the most comprehensive and cost effective 

TCM evaluation methods available. 
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CHAPTER I 

INTRODUCTION 

BACKGROUND 

The Clean Air Act Amendments (CAAAs) of 1990 and the Congestion Mitigation Air 

Quality (CMAQ) program established in the Intermodal Surface Transportation Efficiency 

Act (!STEA) of 1991 mandate the evaluation of transportation control measure (TCM) 

emission impacts. These mandates have created an important role for the proper 

documentation and cost effective evaluation ofTCM emission impacts in the transportation 

planning process. 

The CAAAs identify and require the use of TCMs in ozone non-attainment areas 

classified as severe or extreme, and carbon monoxide non-attainment areas classified as 

serious, severe, or extreme. Currently, Houston/Galveston is the only area in Texas that 

meets these requirements. The other non-attainment areas in Texas, Dallas/Fort Worth, 

Beaumont/Port Arthur, and El Paso, must consider the implementation of TCMs as a 

contingency measure if the area cannot demonstrate reasonable progress toward the mandates 

of the CAAAs. 

The TCMs that are used in these areas can be applied to both the supply and demand 

sides of the transportation system to "reduce vehicle trips, vehicle use, vehicle-miles-traveled, 

vehicle idling, or traffic congestion for the purposes of reducing motor vehicle emissions11 (J). 

The TCMs identified and defined by the CAAAs are: 

• Trip Reduction Ordinances, 

• Employer-Based Transportation Management Programs, 

• Work Schedule Changes, 

• Areawide Rideshare Incentives, 

• Improved Public Transit, 

• High Occupancy Vehicle Facilities, 

• Traffic Flow Improvements, 
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• Parking Management, 

• Park-and-Ride/Fringe Parking, 

• Bicycle and Pedestrian Programs, 

• Special Events, 

• Vehicle Use Limitations/Restrictions, 

• Accelerated Retirement of Vehicles, 

• Activity Centers, 

• Extended Vehicle Idling, and 

• Extreme Low-Temperature Cold Starts . 

The CMAQ program encourages the use of TCMs in all non-attainment areas, and 

requires an evaluation of their emission impacts. The funding of the TCM projects in this 

program is contingent upon the assessment and documentation of their air quality benefits. 

Thus, the use of the most appropriate and cost effective method is very important. Texas has 

been allocated 170 million dollars in CMAQ funds over six years (fiscal years 1992-1997). 

The enactment of the CAAAs and the establishment of the CMAQ program has placed 

a larger emphasis on the accurate and cost effective evaluation of the emission impacts of 

TCMs. In order to meet the requirements of these mandates many areas will need to monitor 

growth rates, track vehicle miles traveled (VMT), and forecast the impacts of transportation 

projects in more precise and quantitative terms than have been necessary in the past (2); 

however, because there is no commonly accepted procedure or methodology for TCM impact 

evaluation, the metropolitan planning organizations (MPOs) or responsible agency will need 

to choose the method they feel is the most appropriate and cost-effective. This choice is 

complicated by the limited capabilities of the evaluation methods currently available, and the 

lack of data on the characteristics of implemented TCMs and their impacts. This report 

addresses these issues, and it is intended to assist the MPO or responsible agency with their 

choice of a TCM evaluation method. 
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PROBLEM STATEMENT 

The contribution of mobile sources to the air quality problem in the United States is 

being addressed by the CAAAs and ISTEA (CMAQ Program). These laws require and/or 

encourage the use of TCMs, and they require the documentation of their impacts. Therefore, 

to comply with the requirements of these laws and make sound TCM investment decisions, 

the estimation and evaluation ofTCM travel and emission impacts is a necessity. There are 

three basic methods for this type of analysis: empirical data comparison, network-based 

modeling (simulation and travel demand models), and sketch-planning tools. There is a need 

to evaluate their capabilities, and the reliability of their results. In most cases, the lack of data 

on actual TCM impacts forces these methods to rely on unverified default values for input, 

and to limit the reliability of their impact assessment and evaluation abilities. Therefore, there 

is also a need to implement a monitoring and data collection program on TCM impacts. 

OBJECTIVES/SCOPE 

This study had several objectives. The first objective was to evaluate and assess the 

structure and capabilities of several TCM evaluation methods currently available. This 

evaluation included an assessment of their adequacy and ability to estimate TCM travel and 

emission impacts, discussions of which TCMs they could evaluate, and the type and 

availability of the input they required. Another objective of the study was to discuss the 

reliability of the results produced by each analysis method and identify any data they may need 

to improve that reliability. A third objective of the study was to provide an initial database 

of TCM use and their travel and emission impacts by location and type. The need for this 

information, and its continual update, was also discussed. Finally, the most encompassing and 

cost effective TCM evaluation method was identified, and recommended for continued use, 

improvement, and further investigation. 

The scope of this study was limited to the evaluation of what was considered an 

adequate representation of the TCM evaluation methods currently available and a summary 

of the TCM impact data that has been published. Because there is currently no universally 

accepted, or universally applicable, TCM evaluation procedure, this report evaluates three 
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different methods. The methods evaluated include the use of comparative empirical data, 

network-based traffic simulation and travel demand models, and sketch-planning tools such 

as the Travel Demand Management (TDM) Model, TCM Tools, and the Systems 

Applications International (SAI) method. Each of these TCM evaluation techniques is 

discussed and qualitatively evaluated with respect to its usefulness. 

This report is organized into four chapters. The first chapter provides a general 

overview of why the use of TCMs and the evaluation of their impacts is increasingly 

important. Chapter Il includes a discussion of the information currently available about TCM 

use and their impacts, and Chapter ill is an evaluation of the TCM evaluation methods 

previously identified (i.e., empirical data comparison, network-based modeling, and sketch­

planning tools). Chapter IV presents conclusions and recommendations based on the results 

of the evaluation. 

4 



CHAPTER IT 

CURRENT TCM USE AND IMPACTS 

The complete documentation of the characteristics of implemented TCMs and their 

travel/emission impacts is needed for several reasons. First, a comprehensive database 

provides the TCM analyst with better and more applicable data to use as default values in 

many of the TCM evaluation methods currently available. The reliance of these methods on 

unverified default values limits their ability to estimate and evaluate the actual effectiveness 

of an implemented TCM. Second, a database on TCM impacts improves the ability of an 

analyst to measure the validity of the results produced by the TCM evaluation methods. The 

information in the database gives the analyst a better perspective on the magnitude of an 

expected impact, which allows the identification of an unreasonable analysis result. The 

perspective of the agencies responsible for the allocation of TCM funding will also be 

improved, and this will allow them to make more cost effective decisions. Finally, the 

information on the impacts of TCMs which is collected from one location can also be used 

as a tool to predict the possible impacts of implemented TCMs at similar sites. This type of 

TCM evaluation method, therefore, could be improved with an expanded TCM information 

and impact database. Overall, all of the advantages and uses explained above indicate that 

the continuous monitoring and collection ofTCM information is a necessary component to 

their adequate evaluation. 

DATABASE SUMMARY 

A portion of this study included the compilation of details on TCM programs and 

their travel and emission impacts. The database includes information on each of the TCMs 

identified by the CAAAs. Overall, it consists of the three tables (A-I, A-II, and A-III) and the 

typology listing included in the appendix. The first table (A-I) identifies the TCMs 

implemented by city and population. The second table (A-II) segments each of the TCMs 

into sub-categories (identified in the typology) and lists the type of program by its location. 

The third table (A-III) presents the details of each TCM program. This chapter summarizes 

the database contained in the appendix of this report. 
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TCMUsage 

Table I is a summary of the TCMs implemented within designated Metropolitan 

Statistical Areas (MSAs), and several cities with no such statistical designation (Non-MSAs). 

The MSAs are segmented by population, and the TCMs included are the measures identified 

in the CAAAs. Several patterns in TCM use can be discerned from an analysis of this table. 

For example, a large proportion of the TCMs whose implementation has been documented 

is in MSAs with large populations. This pattern is not unexpected because these areas have 

the most significant congestion and air quality problems and may have implemented TCMs 

before the CAAAs required them. The initial reason for the implementation of the TCMs in 

the area may have been to combat traffic congestion rather than to improve air quality. These 

two goals are not mutually exclusive, however, because the reduction in congestion can lead 

to improved air quality. 

Table I indicates that the four TCMs implemented most often are traffic flow 

improvements, high occupancy vehicle (HOV) lanes, employer-based transportation 

management, and vehicle use limitation/restrictions. This pattern is not surprising because 

traffic flow improvements have a long history of use and their impacts are easily measurable. 

In addition, traffic flow improvements were one of the most prevalent type of projects (3 6 

percent ofthe program obligations) funded through the CMAQ program in fiscal year 1992 

(3). In spite of their normally large construction costs, HOV lanes are the second most 

implemented TCM. As with traffic flow improvements, however, many of these projects 

were implemented for reasons other than air quality improvement, and there is significant 

experience with the measurement of their impacts. 

Employer-based transportation management programs are the third most frequently 

used TCM. These programs can include many different actions and be voluntarily 

implemented or mandated. Their situation is also somewhat unique due to additional 

legislative requirements on their use. In fact, the CAAAs require severe (e.g., 

Houston/Galveston) or extreme ozone non-attainment areas to implement employer-based 

trip reduction programs (known as "Employer Trip Reduction" (ETR) and "Employee 

Commute Options" (ECO) programs). Participation in these programs is mandatory for 

employers in these areas with more than 100 employees. Many employer-based 
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TABLE 1. TCM USE BY MSA AND NON-MSA* 

Trip 
Empl<>yer·Based 

Work Areawide Improved High Park-and- Bicycle and Vehicle Use Accelerated Extended 
Extreme 

Location Reductlon 
Transportation 

Schedule Ride share Public Occupancy 
Traffic Flow Parking 

Ride/Fringe Pedestrian 
Special 

Limitations/ Retirement 
Activity 

Vehicle Low-

Ordinances 
Management 

Changes Incentives Transit Vehicle Lanes 
Improvements Management 

Parking Programs 
Events 

Restrictions of Vehicles 
Centers 

Idling 
Temperature 

Programs Cold Starts 

TRANSPORTATION CONTROL MEASURES USED IN MSAt GREATER THAN 1,000,000 POPULATION 
Phocmx,AZ x x x x x x 
Los Angeles ·Anaheim • Riverside, CA x x x x x x x x x x x x x 
Sacmmento, CA x x x x x 
San Diego, CA x x 
S. P. • Oakland • San Jose, CA x x x x x x x x 
Denver - ll-Oulder, co x x x x x x x 
Hartford ·New Britain · Middletown, CT x x x x 
[Washington, DC · MD • VA x x x x x x x 
Miami • Fort Lauderdale, FL x x 
Prlando, FL x x x 
Atlanta, GA x x x 
Chicago· Gory· Lake County, IL· IN· WI x x x x x x 
Indianapolis, IN x 
Boston - Lawrence· Salem, MA· NH x x x x x x x ---Baltimore, MD x x 
Detroit - Ann Albor, MI x 
Minneap<>lis • St. Paul, MN • WI x x x x x x x 
Kansas City, MO • KS x . 
St.Louis, MO x 
New York· Northern New Jersey ·Long 
Island, NY - NJ - CT x x x x x x - ~---- -!Cincinnati· Hamilton, OH - KY· IN x 
Cleveland • Akron • Lorain, OH x 
!Columbus, OH x 
Portland - Vancouver, OR • WA x x x x x x ~-

Philadelphia • Wihningt<>n ·Trenton, 
PA· NJ· DE -MD x x x x 
Pittsburgh - Beaver Valley, PA 

~- x x ·---- ·-------~ 

Providence· Pawtucket - Fall River, 
Rl·MA x x 
Dallas • Port WOl1b, TX x x x 
Houston • a.lveston - Brazoria, TX - x x - x x x 
San Antonio, TX x x x x 
[Norfolk· Virginia Beach· Newport 
[News, VA x x -· Seattle • Tacoma, WA x x x x x x x x x x 
IMllW&llkee • Racine, WI x x 

•Continued on the Next Page 



TABLE 1 (CONT'D). TCM USE BY MSA AND NON-MSA 

Trip 
Employu-Based 

Work Areawide Improved High Pari(·and- Bicycle and Vehicle Use Accelerated Extended 
Extreme 

Location Reduction 
Transportation 

Schedule Rides hare Public Occupancy 
Traffic Flow Parking 

Ride/Fringe Pedestrian 
Spe<ial 

Limitations/ Retirement 
Activity 

Vehicle 
Low-

Ordinances 
Management 

Changes Incentives Transit Vehicle Lanes 
Improvements Management 

Parking Programs 
Events 

Restrictions of Vehicles 
Centers 

Idling 
Temperature 

Programs Cold Starts 

TRANSPORTATION CONTROL MEASURES USED IN MSAs WITH POPULATION FROM 250,000 lo 999,999 

lll<SOn. AZ x x x 
Oxnard· Ventura, CA x x 
Melbourne ·Titusville - Palm Bay, FL x 
Honolulu, HI x x x x x 
Des Moines, IA x 
Ft. Wayne, IN x 
Louisville, KY x x x x 
iAfbuquerque, NM x 
iAfbany ·Schenectady - Troy, NY x x 
Syracuse, NY x 
rroledo,OH x 
l!ugene · Springfield, OR x 
/\UOl!town ·Bethlehem· Easton. PA· NJ x 
Hanisburg • Lebanon • Carlisle, PA x 
San Juan, PR x 
Charleston, SC x 
Knoxville, TN x x 
Memphis, TN· AR· MS x 
Austin, TX x 
lleawnont • Port Arthur, TX 
EI Paso, TX 
Madison, WI x x x x x x 
TRANSPORTATION CONTROL MEASURES USED IN MSAs WITH POPULATION FROM 100,000tol49,999 
Gainesville, FL x 

00 Lake Charles, LA x ---·-Kalamazoo, Ml x 
~ 

Sioux Falls, SD x 
Amarillo, TX x ---~ -· 
TRANSPORTATION CONTROL MEASURES USED IN NON-MSAs 
Fairbanks No!lh Star Borough, AK x 
El Segundo, CA x x 
San Ramon, CA x -----· 
Ottawa-Carleton, Canada x 
Golden,CO x 
Idaho Springs, CO x 
Danville, IL x 
Atc!Won,KS x 
Salisbury, MD x 
Maplewood, MN x 
Minnetonka, MN x 
Ft. Lee, NJ x 
Nutley, NJ x 
Princeton Area, NJ x 
coming, NY x 
ranytown, NY x 
Kent.OH x 
Lehigh.PA x 
Brattleboro, VT x 



transportation management programs have already been implemented and evaluated. 

Inclusion of all the employers with programs within the database in this report was impossible 

although a significant number have been included. Therefore, the use of this TCM is most 

likely higher than indicated. A good reference for additional employer-based transportation 

management program examples is a report prepared by the COMSIS Corporation and the 

Institute of Transportation Engineers (4). 

The use of vehicle use limitation/restriction programs is the fourth most frequently 

used TCM. These programs too are often motivated not only by air quality but also by other 

community goals such as downtown revitalization and aesthetics. Many of the projects may 

cover only a small number of city blocks and have only a limited effect on the entire MSA. 

In addition, Tables 2 and 3 show that the travel and emissions impacts of these programs are 

rarely measured. Thus, it would appear that many metropolitan areas are implementing this 

type ofTCM without knowing the overall impacts. 

The least used TCMs, and characteristically the least familiar to the Metropolitan 

Planning Organization (MPO) or other implementing agency, are activity center design 

measures, extreme temperature cold starts, accelerated retirement of vehicles, and extended 

vehicle idling. These TCMs are either new, poorly defined, hard to differentiate as a TCM, 

considered to have a limited impact on travel and emissions, or are applicable in only 

particular areas of the United States. 

Documented Travel Impacts of TCMs 

Table 2 is a summary of which TCM programs have had their travel impact 

information measured or estimated. The entries in Table 2 are categorized exactly like Table 

1. A comparison of these two tables clearly shows that the patterns for the collection of TCM 

impact data is similar to the pattern of TCM implementation. The most travel impact data 

have been collected for the TCMs most often implemented. These are, as previously 

discussed, the type of TCMs that have been used in the past, are the most understood, and 

are often implemented for reasons other than improving air quality. The one exception to the 

similarity in the patterns is that vehicle use limitation/restriction TCMs are implemented in 

many areas, but their travel impacts are rarely measured. On the other end of the spectrum, 
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TABLE 2. TRAVEL IMPACT DATA AVAILABLE BY MSA AND NON-MSA"' 

Trip 
Employer-Based 

Work Areawide Improved High Park-and· Bicycle and Vehicle Use Accelerated Extended 
Extreme 

Location Reduction 
Trensportation 

Schedule Rideshare Public Occupancy 
Traffic Flow Parking 

Ride/Fringe Pedestrian 
Special 

Limilationsl Retirement 
Activity 

Vehicle 
Low· 

Ordinances 
Management 

Changes Incentives Transit Vehicle Lanes 
Improvements Management 

Parking Programs 
Events 

Restrictions of Vehicles 
Centm 

Idling 
Temperature 

Programs Cold S!arts 
TRANSPORTATION CONTROL MEASURES USED JN MSArGREATER DIAN 1,000,000 POPULATION 
Phoerux, l\Z x x x 
Los Angeles • Anaheim · River.;ide, CA x x x x x x x x x x x 
Sacramento. CA x x 
San Diego, CA x x 
s. F,. Oaldand. San Jose, CA x x x x x x x x x 
Denver • Boulder, CO x x x 
Hartfotd ·New Britain • Middletown. CT x x 
Washington, DC - MD - VA x x x x x x 
Miami - Fort Lauderdale, FL x x 
Orlando, FL x 
Atlanta, GA x x 
,.,hicago • Gaty • Lake Collllty, IL • IN • WI x x 
Indianapolis, IN 
Boston • Lawrence • Salem, MA· NH x x 
Baltimore, MD x 
Detroit· Ann Aibor, Ml x ..... 

0 
Minneapolis • St. Paul, MN • WI x x x x 
Kansas City, MO· KS x -
St Louis, MO 
"1ew Yolk. Northern New Jersey· Long 
Island, NY· NJ· CT x x x ----Cincinnati • Hamilton, OH · KY • IN 
Cleveland - Akron • Lorain, OH 
Columbus, OH 
Portland· Vancouver, OR· WA x x x x 
Philadelphia • Wilmington ·Trenton, 
PA·NJ-DE·MD 
Pitt<burgh • Beaver Valley, PA x 
Providence · Pawtucket • Fall River, 
Rl·MA x 
1-----,- -
Dallas· Fort. Worth, TX x x 
Houston - Galveston • Brawria, TX x x x 
San Antonio, TX x 
Nolfo!k • Virginia Beach • Newport 

~-

}lews, VA -· -
Seat11e - Tacoma, WA x x x x x 
Milwaukee • Racine, WI x 

•continued on the Next Page 



TABLE 2 (CONT'D). TRAVEL IMPACT DATA AVAILABLE BY MSA AND NON-MSA 

Trip 
EmplO)'er·Based 

Work Areawide Improved High Pru:k-and· Bicycle and Vehicle Use Accelerated Extended 
Extreme 

Location Reduction 
Transportation 

Schedule Rideshare Public Occupancy 
Traffic Flow Parking 

Ride/Fringe Pedestrian 
Special 

Limitstionsl Retirement 
Activity 

Vehicle 
Low· 

Ordinances 
Management 

Changes Incentives Transit Vehicle Lanes 
Improvements Management 

Parldng Programs 
Events 

Reslrictions of Vehicles 
Center• 

Idling 
Temperature 

Program• Cold Starts 
TRANSPORTATION CONTROL MEASURES USED JN MSAs WITH POPULATION FROM 250,000 to 999,ttll 

,ucson.AZ x x 
OXnard ·Ventura, CA x 
Melbourne ·Titusville • Palm Bay, FL 
Honolulu, HI x x x 
Des Moines, IA x 
Ft. Wayne, IN x 
Louisville, KY x -
Albuquerque, NM 
JUoany • Schenectsdy ·Troy, NY 
S)'Iacuse, NY x 
Toledo, OH 
Eugene - Springfield, OR x 
IA!lentown • Bethlehem • Easton, PA • NJ 
Harrisburg· Lebanon • Carlisle, PA 
San Juan, PR x 
!Charleston, SC x 
Knoxville, TN x x 
Memphis, TN· AR· MS ----f--~-~ 

IAuslin. TX x 
Beaumont • Port Arthur, TX 
Ell'aso, TX 
Madison, WI x 
TRANSPORTATION CONTROL MEASURES USED IN MSAs WITH POPULATION FROM 100,000 lo Ull,999 

Mliite•ville, FL x 
LakeCharie•,LA 
Kalamazoo, Ml x 
Sioux Falls, SD x 
!Amarillo, TX 
TRANSPORTATION CONTROL MEASURES USED JN NON·MSAs 
FairvatWI North Stsr Borough , AK 
Ill Segundo, CA 
San Ramon, CA x 
Ottawa-Carleton, Canada x 
Golden,CO x -
ldaho Springs. CO 
Danvilk, IL 
Atchison, KS 
Salisbury, MD 
Ma1>lewood, MN x 
Minnetonka, MN x 
Fl Lee, NJ 
~uUey,NJ 

Princeton Area, NJ 
Coming.NY 
Tanytown, NY 
Ken~OH x 
Lehigh, PA 
Bmtlleboro, Vf 



there are TCMs that have not been implemented as much, but the data on their travel impacts 

are collected on a more frequent basis. These include TCMs such as improved public transit, 

areawide rideshare incentives, bicycle and pedestrian programs, and trip reduction ordinances. 

Documented Emission Impacts of TCMs 

Table 3 is a summary of which TCMs have had their emission impacts measured or 

estimated. Although both the CAAA:s and the CMAQ program require the measurement of 

TCM air quality impacts, Table 3 suggests that there is virtually no documented data on the 

emission impacts of implemented TCMs. This fact is not surprising given the methods 

currently available for doing this type of analysis and the limited experience with them. In 

addition, the accurate measurement of the limited emission impacts of some TCMs is difficult 

if not impossible, and many of the current TCM programs may not have existed for a long 

enough time to measure their impact. Finally, the implementing agency may not have the 

capability or the funding needed to measure these emission impacts. Of course, with the new 

legislation, the practice of not measuring or estimating these impacts will need to change. 

The TCMs that have the most emission impact information available are similar to the 

most implemented TCMs (Table 1) and the TCMs that have had their travel impacts measured 

the most (Table 2). This pattern is not unexpected because emission impacts are often 

derived from travel/traffic impact estimates. The two TCMs with the most emission impact 

data available are HOV lanes and traffic flow improvements. The other TCMs that have a 

limited amount of emission impact data available include areawide rideshare incentives, 

improved public transit, parking management, vehicle use limitations/restrictions, and 

accelerated retirement of vehicles. Practically all of this data has been collected on TCM 

programs in the most populated MSAs. None of the other TCMs listed have any type of 

emissions impact data available. 

SUMMARY 

The documentation of TCM usage and travel/emission impacts has become 

increasingly important in the past several years. The chapter has discussed the current state 

of this documentation and has led to several conclusions. First, the size of the database must 
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TABLE 3. EMISSION IMPACT DATA AVAILABLE BY MSA AND NON-MSA"' 

Trip 
Employer-Based 

WOik ~ lmprov«I High Park-end- Bioyo!e and Vehicle Use Accclotated Ext<nded 
ExlRme 

Location Redu<tion 
Transpcrtalion 

Schedule llideshaJ:e Public Occupaney 
Tralllc Flow P8lting 

Ridc/Fringo Pedeolrian 
Spooial 

Limilationsl ReWetnenl 
Activity 

Vehicle 
Low-

Ordinances Manoaement Changes Incentives Transit Vehiclo Lanes 
lmproYem4nts Management 

Puking Programs 
Evenls 

Reolrictions ofVehic:les 
Cen!m 

Idling 
Tempctalme 

Programs Cold Starts 

TRANSPORTATlON CONTROL MEASURES USED IN MSA1GREATERDIAN1,000,000 r"PuLATION 

rnoerux,AZ x 
Los Angeles· Anaheim· Rivmide, CA x x x x 

,CA 
San Diego. CA x 
S. F. ·Oakland· San Jose, CA 
Denver· Boulder, CO x x 
Hartford· New Britian ·Middletown, CT 
~DC· MD· VA x 

Lauderdale, FL 
Orlando,FL 
l\danta,GA 
Chicolro-Claty-LakcColUlly, IL· IN· WI 
ndianapolis, IN 
uoston ·Lawrence - Salem, MA •NH x x 
l:laltimote, MD 
Dettoit -Ann Arbor, Ml 
Minneapolis· St. P1lul, MN • WI 
Kansas City, MO· KS 
St Louis, MO 
New York· Nmthem New Jersey· Long 

Island, NY ·NJ • CT x 
<-"incimwi • Hamilton, OH ·KY • IN 
Cleveland· Akron· Lorain, Oil 
Colwnbus, Oil 
Pod!and·YlllQOUVef,OR·WA x x 
Philadelphia· Wilrninglon ·Trenton, 
PA-NJ·DE·MD 
l'ittsbwgb ·Bee-Valley, PA 
Providence • Pawtuclcd • Fall River, 
Rl·MA 
Dallas • Fort. Worth, TX 
llO\ISlon ·Galveston· Brazoria. TX 
:san Antonio, TX 
Norfolk· V'!Qlinia Beech ·Newport 
News, VA 
;seattte-Tecoma. WA 
Milwaukee· Rildne, WI 

•Continued on the Noxt Pase 



TABLE 3 (CONT'D). EMISSION IMPACT DATA AVAILABLE BY MSA AND NON·MSA 

TJ!p 
Employor-8-1 

Wort - lmpR>'ved High --- Bicycle and Vehi<lt UM A«tlmUd - -...i.o.. 
L«mon Redudioil 

'l'rwport.6n ll<hedllll ~ Public Occuponcy 
Trtt&Flow PUlng 

Ride/Fringe Pedellrian 
SpocUil 

Limillllionsl Relimneul ol At.tlvily 
Velii<lt Temperwn 

ord!Mt< .. 
..._ml 

CMnpt 1-l!iWI Tnnlil v •hie!• Lartet 
lmpnMmmU ~ Parting Prognimt1 - RestriWoN Veh.ic1tt 

c ...... 
Idling ColdSlllUI 

~ 

TRANSPORTATION CONTROLMltAllURIS USl!D Ill MSAo WITH POPULATION 1'llOM iso,ooo I0 '99,'99 

•~AZ x 
o......i-Ven1>u11.CA 
Melbourne - TitulVille - Pelm Boy, FL 
ttono!UIU.111 
O..Mohw,IA 
Ft. Wayne. IN 
LOllllYille. KY 
Al~NM 

Albany· S<llenedady-Troy. NY 
S)'t1ICUll.NY 

Toledo. OH 
HWU11t • Springlleld. OR 
AWllllOWft - lk!tlllehem - Eeoton. PA· NI 
Ham1borg. Lebanon· Carlisle, PA 
Sanluan.PR 
c:rumUIOn,SC 

"'10xville, TN 

iMemphll. TN· AR· MS 
Awlin. TlC 

''""'mumt ·PM Aulhur, TX 
~Pato. TX 
Madilon. WI 
TRANSPORTATION CONTROL MltAllURIS USED I MSAo WITH POPULATION FROM I00,000!0249,999 

.-llville,FL 
1.akeCbld ... LA 
"1llllllllilll,Ml 
SiowtFllll. SD 
""111riuo.TX 
irRAN!iPORTATION CONTROL MltAllURIS UllltD IN NON-MSAo 
Foirlimtb Notth Siar llotoUjlh, AK 
Ii Segundo, CA 
San ltM\On, CA 

c.....la 
ooidelt,CO 
Idaho SJ)rinp, CO 
~.IL 

~KS 
,...........,Ml> 
....,.,wood, MN 

MN 
l"t.IM.NJ -.NI 
rnru:oown ....... NI 
com!nLNV 
Torrytown, NY 

Kent.OH 

Lehi&h. PA 

"'""'""°''"VT 



be increased. More data needs to be collected on the use ofTCMs and their impacts. Also, 

the type of data and method used to collect it need to be standardized to avoid confusion. 

Currently, the type of impact data documented is different depending on where it is collected. 

A larger database with standardized data collection methods would improve the accuracy and 

reliability of the TCM evaluation methods discussed in the next chapter. Second, although 

the use of TCMs is usually documented, the measurement or estimation of their travel and 

emission impacts usually is not. While there are some TCMs that have had their travel 

impacts measured quite extensively, there are others that have never had their impacts 

documented. This virtual nonexistence ofTCM impact data is even more pronounced with 

respect to emissions. The amount of information on TCM emission impacts must be 

increased because the evaluation and documentation of this data are required by both the 

CAAAs and the CMAQ program. 
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CHAPTER ID 

REVIEW OF TCM EVALUATION METHODS 

The enactment of the CAAAs and the establishment of the CMAQ program places 

new burdens on MP Os to accurately evaluate the emission impacts of TCMs. The CAAAs 

contain detailed requirements for the estimation of these impacts and the evaluation of a 

TCM's conformity with the State Implementation Plan (SIP) for attaining air quality 

standards. TCMs conform with the SIP if they do not lead to additional violations of the 

National Ambient Air Quality Standards, make existing violations worse, or interfere with the 

attainment of the air quality standards. The MPOs in ozone non-attainment areas rated severe 

or worse and in carbon monoxide non-attainment areas rated serious or worse are required 

to include TCMs in their SIP, estimate their impacts, and evaluate their conformance. The 

only area in Texas that meets either of these criteria is Houston/Galveston. The other areas 

that have been identified as non-attainment in Texas are Dallas/Fort Worth, El Paso, and 

Beaumont/Port Arthur. These areas must evaluate TCM impacts only as a contingency 

measure if they are unable to demonstrate reasonable progress toward air quality attainment. 

The CMAQ program encourages the use of TCMs in all non-attainment areas, and 

requires the estimation, evaluation, and documentation of their emission impacts. In fact, the 

funding of these projects, and thus their implementation, is contingent upon the assessment 

of their air quality benefits. The requirements of the CMAQ program and the CAAAs, 

therefore, make it essential that the TCM analyst make an informed decision about which 

impact analysis method to use. This chapter discusses the methods currently available. 

Currently, there is no universally accepted method ofTCM evaluation used to meet 

the requirements of the CAAAs and the CMAQ program. The methodologies that are 

available vary from simple manual computations to complex modeling practices. A review 

of these methods has been done to assist the analyst with choosing the correct one to use. 

The three methods reviewed include the use of comparative empirical data, network-based 

modeling, and sketch-planning tools. The structure and approach of each method is evaluated 

with respect to their adequacy and ability to estimate TCM travel and emission impacts, which 

TCMs they can evaluate, and the type and availability of the data they require for analysis. 
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COMPARATIVEEMPJRICALDATA 

The use of empirical data from the observed performance of TCMs implemented in 

similar locations has been suggested by A Manual of Transportation-Air Quality Modeling 

for Metropolitan Planning Organizations (2) as one method of impact analysis. In fact, it 

is considered one of the simplest ways to estimate the impacts of a planned TCM. This 

method uses a TCM experience and impact database, such as the one included in the appendix 

of this report, by applying the observed or measured percentage change in travel or emission 

activity to a local program. However, the size of the market impacted by the measure must 

be separately estimated, and the limited value of this method as a TCM evaluation tool must 

be kept in perspective. 

The major advantage of applying impact data from another area to a local program 

is its simplicity. However, this is also its major disadvantage. Care must be taken when 

using this procedure for two reasons. First, the area from which the empirical data is taken 

must be similar enough to the local area to expect comparable results upon the 

implementation of the TCM. Second, the accuracy and reliability of the data that is used 

should be scrutinized and validated. This must be done because TCM impacts are difficult 

or impossible to measure directly, and there are several ways to collect or estimate the data. 

In addition to the concerns described above, there are two other disadvantages to 

using this method of TCM evaluation. The first disadvantage is the current lack of data on 

TCM impacts. However, the continual update of the database included with this report 

should eliminate this problem. The other disadvantage of using this method is that neither the 

air quality agencies nor the environmental watchdog groups are likely to accept a TCM 

evaluation based solely on a comparison with experiences in another region. The success or 

failure of a TCM program depends on many local factors: area size, demographics, available 

infrastructure, and land use patterns. Therefore, the MPOs and other responsible agencies 

will most likely require or adopt a more rigorous method to evaluate TCM impacts. The 

other methods currently available include the extension of existing traffic and transportation 

analysis models (e.g., traffic simulation models and travel demand models), and the use of 

sketch-planning tools (e.g., 1DM Model, TCM Tools, and SAI methods). The adequacy of 

these methods to evaluate TCM impacts is discussed in the following sections of this report. 
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NETWORK-BASED MODELING 

The impact of TCMs on a transportation system is complex and often difficult to 

analyze. Network-based modeling is generally preferred over other methods involving manual 

calculations or spreadsheet analysis when the number and complexity of TCMs to be 

evaluated is large (5). Network-based models include traffic simulation and travel demand 

models. These models, unlike spreadsheet models, are typically very large programs 

consisting of complex algorithms and requiring considerable expertise to use effectively. 

Several network-based modeling tools available to transportation professionals for 

traffic simulation and demand forecasting have been recommended as tools for TCM analysis 

(2). The use of these tools can be challenging because their design does not typically include 

features that enable a straight forward study ofTCM impacts. 

TCMs primarily directed at improving the traffic flow conditions can be reasonably 

evaluated using traffic simulation models including CORFLO, FRESIM (the successor of 

INTRAS), FREQ, NETSIM, PASSER II and III, and TRANSYT-7F. Each of the 

simulation models has different capabilities and is useful for evaluating different measures. 

The TCMs that primarily modify demand dimensions like trip frequency, mode choice, 

destination choice, and route choice are the most difficult to evaluate. The traditional travel 

demand modeling process is a frequently suggested method for evaluating these TCMs (2, 

5). However, there are several limitations in the travel demand modeling process that render 

the task of evaluating TCM effectiveness very difficult. 

TCMs directed at controlling emissions from off-highway vehicles, including reducing 

extended vehicle idling at drive-through restaurants, cannot be readily modeled with either 

the travel demand or traffic simulation models. However, queuing models used for the design 

of these facilities may be used to evaluate this class ofTCMs. 

In the following sections, the strengths and weaknesses of simulation models and the 

travel demand modeling process with respect to the evaluation of TCM effectiveness are 

discussed in more detail. 
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Traffic Simulation Models 

Traffic simulation models are either microscopic or macroscopic. Microscopic 

simulation models track individual vehicle movement using car-following logic. In contrast, 

macroscopic simulation models track the flow of the traffic stream rather than individual 

vehicles; they estimate traffic flow variables including speed, travel time, and delay in a 

network for the given traffic control and demand conditions. There are many simulation 

models available to analyze the different types of facilities and control systems in existence. 

There are several advantages that traffic simulation models provide over other types 

of tools used for TCM analysis. When properly calibrated, traffic simulation models are 

generally able to provide better estimates of traffic flow conditions than travel demand 

models. The traffic flow conditions (i.e., vehicle speed) produced as the principal output of 

calibrated traffic simulation models are generally comparable to actual field measurements. 

On the other hand, the vehicle speeds produced by travel demand models are estimated as an 

intermediate step in predicting traffic demand, and those vehicle speed estimates are not 

intended for direct use or to necessarily reflect actual conditions. The speeds estimated by 

travel demand models represent an average speed over the analysis period (typically 24 hours) 

which is not very meaningful. 

Traffic simulation models also have the advantage of being capable of explicitly 

representing most traffic control devices (including traffic signals, stop signs, and yield signs) 

without having to employ surrogate measures to account for the controls as in travel demand 

models. For example, a change in the signal timing must be represented by adjusting the 

travel time or capacity in a travel demand model. However, it should be noted that all traffic 

simulation models are not capable of simulating all traffic control devices. The choice of 

which traffic simulation model to use in the evaluation of a particular TCM, therefore, is 

dependant upon what traffic control devices it may involve. 

Another advantage of traffic simulation models is that they can represent the road 

network in more detail than a travel demand model. This facilitates the simulation of the 

interaction of traffic on various classes of facilities like arterials and freeways. 
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The total emissions from a vehicle trip is a function of several factors including the 

speed profile of the vehicle and idling time. Therefore, better estimates of the speed profile 

and idling time of the vehicle would result in better estimates of emissions. Many microscopic 

simulation models are capable of generating such information. It should be noted that trip end 

emissions, cold start emissions, and diurnal emissions also contribute considerably to the 

overall vehicular emissions. These components of vehicular emissions cannot be readily 

estimated using a simulation model. 

Despite these advantages, simulation models are not an obvious choice for TCM 

analysis because of several limiting factors. Table 4 shows the measures most frequently 

undertaken to improve traffic flow and the simulation tools capable of analyzing them. It can 

be seen from the table that a variety of simulation tools would have to be used to evaluate all 

the measures. Such analysis would require considerable time and other resources. For 

example, PASSER II is designed to optimize and evaluate arterial signal timing, whereas 

PASSER ill is designed to optimize and evaluate diamond interchanges. Similarly, FRESIM 

is designed for simulating freeways and the adjacent frontage roads only, whereas CORFLO 

can simulate freeways and all arterials including frontage roads. 

Simulation models are not responsive to shifts in travel demand. These models use 

traffic volumes provided by the analyst to evaluate TCMs, but over a period of time the 

demand patterns of these traffic volumes will change because of the traffic flow improvements 

produced by the implementation of the TCM(s). Traffic simulation models, therefore, do not 

provide the ability to evaluate both the spatial and temporal traffic demand impacts necessary 

to completely understand the air quality improvement potential of a TCM. 

Some of the simulation models are not equipped with an emissions estimation 

capability, thus limiting their application for evaluating the emissions benefits ofTCMs. For 

example, the freeway component of CORFLO (called FREFLO ), PAS SER II, PAS SER III, 

and TRANSYT-7F cannot estimate emissions. In the models that are capable of estimating 

emissions, the emissions data used is an area of concern. The data are often very old, as in the 

arterial component of CORFLO (called NETFLO), and are usually not specifically applicable 
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TABLE 4. TCMs ANALYZED BY TRAFFIC SIMULATION MODELS (6, 7, 8, 9, 10, 11) 

Control Measure ----o INT RAS FREQ NETS IM PASSER II PASSER III TRANSYf-7F 

Intersection Signal Improvements No No No Yes Yes Diamond Yes 

Arterial Si1U1al Improvements Yes No No Yes Yes No Yes 

Area Siona! Improvements Yes No No Yes No No Yes 

Eliminate Unnecessary Controls Corridor No No Arterial No No No 

Restifain2 to Increase Lanes Corridor Freeway Freeway Arterial Arterial No Arterial 

One Wav Streets Yes No No Yes Yes No Yes 

Tum Lane Installation Corridor Freeway Freeway Arterial Arterial Diamond Arterial 

Tumin2 Movement Restrictions Yes No No Yes Yes Diamond Yes 

Reversible Traffic Lanes Corridor Freeway Freeway Arterial Arterial No Arterial 

Intersection Widenin2 No No No No No No No 

Road Widening Corridor Freeway Freeway Arterial Arterial Diamond Arterial 

Imoroved Traffic Control Devices Corridor Freeway Freewav Arterial Si1U1als Simals Sionals 

Grade Separation Yes No No Yes No No Yes 

Incident Detection and Management No Yes No No No No No 
Svstems 

Lane Use Restr. by Vehicle Type No Freeway No Arterial No No No 

Freeway Diversion and Advisory No No No No No No No 
Simin2 

Ramp Metering No Yes Yes No No No No 

lntel!l'ated Surveillance and Control No No No No No No No 

Parl<ln2 Restriction Yes No No Yes Yes No Yes 

Motorist Advisory No No No No No No No 

Peak Period Pricin1t No No No No No No No 



to the characteristics of the region, or VMT and vehicle fleet mixtures. This data, therefore, 

may not be acceptable to the United States Environmental Protection Agency (EPA) for 

evaluation of the TCMs in the SIP. 

In network-based simulation models, including CORFLO, FRESIM, and NETSIM, 

a considerable amount of calibration effort is required to obtain reasonable estimates of traffic 

variables and thus emissions. For example, FRESIM has nearly 20 embedded parameters that 

can be changed at the user's option to calibrate the model to local conditions. It is well 

known that calibration is among the more difficult tasks in any modeling effort. This is a 

significant drawback in the application of these models for TCM evaluation. 

It is clear from the previous discussion that although simulation models may be the 

preferred tools for evaluating TCMs involving traffic flow improvements, they also have 

several limitations. Moreover, since simulation models are not responsive to shifts in demand, 

they are not suitable for evaluating the many TCMs aimed at modifying demand dimensions 

like trip frequency, mode choice, route choice, and destination choice. Travel demand models 

may provide an alternative network-based modeling tool for evaluating these TCMs. 

Travel Demand Models 

The purpose of travel demand models is to infer from the spatial distribution of 

activities the amount, type and location of travel that a population will undertake. A typical 

urban transportation modeling system is used to predict, based on the demographic and 

economic data, the number of trips made within a region by type (work, non-work, etc.) and 

time of day, the mode of travel used to make these trips, and the routes taken through the 

transportation network by these trips. Many metropolitan areas develop these models for use 

in regional planning. 

Travel demand models are used by many metropolitan areas to estimate VMT and 

overall growth in vehicular travel. Such estimates are used to prepare the mobile source 

emission inventories required in the SIP. The use of travel demand models by a :MPO for 

TCM evaluation would obviate the need for any additional effort on their part except for the 

regional modeling necessary to estimate their mobile emission impacts. 
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The advantage to using travel demand models is that they can analyze the impact of 

most TCMs. For instance, TCMs involving transit extensions, HOV lanes, parking cost 

changes, and toll changes can generally be adequately represented. However, many other 

TCMs including bicycle facilities, rideshare programs, and traffic flow improvements cannot 

be adequately represented in travel demand models due to a lack of appropriate descriptive 

variables. Such TCMs can be represented through surrogate variables. Table 5 shows the 

recommended strategies used to represent some TCMs in travel demand models (5). 

TABLE 5. STRATEGIES FOR REPRESENTING TCMs INTRA VEL DEMAND 
MODELS(5) 

i Controll\feasure Straten 

Areawide rideshare • Increase time due to meeting pool members at a paxk and ride lot or other 
incentives locations. 

•Reduce time and cost due to HOV use and ridesharing. 
• Reduce access time at destination to represent preferential parking. 
• Change auto occupancy. 

Improved public transit •Reduce transit travel time and/or wait time. 
• Reduce transit passenger cost. 
• Change transit network to reflect improvements in service. 

High occupancy vehicle • Recode the network with HOV links parallel to existing links. 
lanes • Reduce travel time and cost for rideshare vehicles between zones connected 

by HOV lanes. 

Parking management • Increase parking costs. 
• Increase link capacity and speeds to reflect parking restraints or reduce travel 
time and cost for nonscheduled road users. 
• Increase access (walk) time at destination to represent parking restraints. 

Bicycle and pedestrian • Reduce trip generation rates for shorter trips. 
programs 

Vehicle use limitations/ • Set infinitely high impedance values for specific links, or delete links from 
restrictions the network. 

Traffic flow • Adjust travel times, turn penalties, parking, and capacities for individual 
improvements links and nodes. 

Another advantage of using travel demand models for TCM evaluation is that they 

account for the redistribution of vehicular demand on the network due to the changes in 

traffic flow conditions resulting from the implementation of a TCM. For example, when 
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traffic conditions on a particular route improve because of traffic flow improvement measures, 

the travel demand modeling process assigns more trips to the route because of the reduced 

travel time on that route. As mentioned earlier, traffic simulation models do not estimate this 

shift. 

Although travel demand models provide these advantages, many agencies responsible 

for TCM analysis have resorted to other analysis methods because of their limitations. For 

example, representing TCMs by an indirect means (i.e., the use of surrogate variables) as 

mentioned previously is often difficult because the relationship between the actual variable 

and the surrogate variable is generally difficult to quantify. 

In addition, even if TCMs are adequately represented by surrogate variables, there are 

other concerns in applying travel demand models for TCM evaluation. One of the primary 

concerns is the scale of the modeling. Traditional travel demand models are designed to study 

regional and corridor level impacts of major infrastructure developments. TCMs, in contrast, 

generally affect very small areas of a metropolitan region, and/or induce small travel demand 

shifts. Therefore, the scale of the regional transportation systems represented by a travel 

demand model are often too large to support TCM evaluation. 

As mentioned earlier, emissions estimates are sensitive to variations in speed. The 

speeds estimated by regional travel demand models represent average traffic flow conditions 

on the links within the network. Therefore, they often do not represent the actual variations 

and magnitude of the speeds and densities on those links. This fact limits the accuracy of a 

travel demand model to estimate emissions, and hence their capability to evaluate TCMs. 

Regional travel demand models can also make large errors in estimating traffic 

volumes and speeds on individual network links. It is common for even the best procedures 

to make errors of over 30 percent in link volumes and over 50 percent in speeds (8). The 

magnitude of these errors by themselves greatly exceed the magnitude of the travel impacts 

of most TCMs. 

Finally, travel demand models are not equipped to predict shifts in demand due to 

employer- based transportation management programs, and similar programs initiated by the 

local government. These programs typically include on-site transportation coordinators or 
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strong rideshare matching outreach activities which cannot be represented in regional demand 

models. Only those activities that alter the modal availability or change the time and cost of 

a travel mode unifonnly across all the users in a particular class (e.g., all service employees) 

can be evaluated using the regional travel demand models. 

This discussion about network-based models as a means ofTCM impact assessment 

indicates that despite their complexity, these tools are not fully equipped to represent various 

control measures in their entirety or estimate their total emissions impact. As a result, some 

agencies have used less complicated methodologies for TCM evaluation. These 

methodologies are discussed in the following section. 

SKETCH-PLANNING TOOLS 

Sketch-planning tools are a more formal impact analysis process than the use of 

similar TCM experiences to estimate the expected travel and emission impacts of a TCM. 

They are gross estimation techniques that use either manual or computerized methods to 

predict the impact ofTCMs before they are implemented. Typically, they employ regional 

travel data generated through the travel demand modeling process or other means, in 

conjunction with the characteristics of the TCM to estimate their regional emission impacts. 

Some sketch-planning tools recently developed include the TDM Evaluation Model 

developed by COMSIS Corporation, TCM Tools developed by Sierra Research, Inc. and JHK 

& Associates for the San Diego Association of Governments (SAND AG), and a methodology 

developed by Systems Applications International (SAI) for the EPA Each of these models 

is discussed in the following sections. 

TDMModel 

The TDM Model was developed by the COMSIS Corporation to analyze demand 

management measures that impact home-based work trips. The model estimates changes in 

vehicle trips, VMf, and modal split resulting from demand management measures. The TDM 

model is based on a disaggregate logit mode choice model (i.e., the pivot point model). For 

some of the TCMs that cannot be analyzed using the mode choice model, COMSIS 

Corporation has provided look-up tables constructed from empirical data (12). 
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The default coefficients of the lo git equation used in this model to calculate modal 

split are synthesized based on the values for approximately 20 metropolitan areas of varying 

location, character and size. Hence, the default coefficients are national averages and can be 

used in all regions of the United States in the absence of more localized data. If local data are 

available, these default values can be modified by the user to allow a better analysis of the 

transportation system. The TDM Model can be used for regional, sub-regional, or site 

specific analysis of TCMs. Trip tables by purpose and mode, and highway distance matrices 

are required as input to use this model. The model is structured to directly read the trip tables 

produced by the regional travel demand models used in most metropolitan areas. 

A major disadvantage of the TDM Model is that it does not directly estimate 

emissions. The model output, however, can be used to estimate emissions using other 

software. Other disadvantages to the model are that it can analyze only TCMs that are 

demand based and affect commute trips, and it does not readily allow the addition of TCMs 

that are not already coded into the software. 

TCMTools 

TCM Tools was developed for the San Diego Association of Governments 

(SANDAG) by Sierra Research, Inc. with support from JHK & Associates in 1991. This 

model is referred to as the SANDAG method in this report. The SANDAG method estimates 

the travel, emissions, and cost effectiveness of several TCMs that may be used by regional 

planning agencies and air pollution agencies in California (J 3). 

Overall, the SANDAG method is structured into a transportation module, an 

emissions module, and a cost-effectiveness module. The transportation and cost-effectiveness 

modules are spreadsheet based, and the emissions module is a FORTRAN program that 

combines the travel impacts of the transportation module with the emissions factor data from 

EMF AC7E and BURDEN7C in order to develop an estimate of emissions benefits of each 

TCM. The travel impacts module estimates the changes in trips, VMT, and vehicle speeds 

that can be expected after the TCM is implemented. Inputs to the model include baseline 

travel characteristics, TCM-specific parameters, and its underlying assumptions. 
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The SANDAG method is simple to use and requires only a rudimentary knowledge 

of the Lotus 1-2-3 spreadsheet program. Unlike the TDM Modei this model does not require 

regional travel information in the form of trip tables by purpose and mode, and highway 

distance matrices. The model requires only regional averages of certain travel variables. The 

addition of new TCMs to the model framework is possible. 

The SANDAG method has several limitations. It uses several elasticities based on 

empirical data from experiences in California. Therefore, the method relies heavily on default 

values. These default values, however, may be modified by the user to reflect local 

conditions. Another disadvantage of the method is that the model is only applicable on an 

areawide basis. Subarea analysis is not possible. Another limitation of the method is that the 

emission rates, which are based on emission factor models used only in California, cannot be 

changed by the user to reflect more applicable local rates. But, a modified version of the 

method, which can be used nationally, is expected to be released in the fall of 1994. An 

evaluation of the SANDAG method also found that the regional information that it requires 

is not easily understood and, very often, is difficult to obtain. Finally, the user or analyst must 

also provide the model with TCM participation rates such as the number of people switching 

travel modes and the number of employees telecommuting. This type of information is not 

always available and can be difficult to estimate. It should be noted that the TDM Model 

estimates this information through the use of a mode choice model. 

SAi Method 

The SAI method was developed by Systems Applications International for the EPA 

for use by transportation planning organizations across the country (J 4). It is partly based 

on the concepts of the SANDAG method. However, it is limited to the evaluation of travel 

and emission impacts of TCMs and does not estimate the cost effectiveness of TCM 

implementation. 

The SAI method provides a step-by-step procedure to estimate the impacts of selected 

TCMs on trips, VMT, and vehicle speed. The input requirements are similar to the SAND AG 

model. However, the input variables used in this method provide a better description of the 
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overall scope of a TCM. In addition, the method does not require that these input variables 

be programmed or entered into any supporting software like the SAND AG method. 

One advantage of the SAI method is that it is applicable to all regions of the country. 

In addition, the procedures used in this method could potentially be used to develop similar 

impact estimation and evaluation techniques for the other TCMs identified in the CAAAs. 

Also, any emission rates can be employed in this method. A process of estimating the 

combined impacts of several TCMs, which are not necessarily additive, is also provided in this 

methodology. In contrast, the SANDAG methodology is designed for individual TCM 

analysis only. Another advantage of the SAI method is that there are fewer variables needed 

to describe the necessary regional averages, and they are easier to understand. 

The SAI method has some of the same limitations as the SAND AG method. For 

instance, TCM participation rates must also be provided as input to this model. This method, 

like the SAND AG method, is also only applicable on an areawide basis. However, the SAI 

method does provide a general framework that can be used to develop analysis methods for 

additional TCMs. 

As part of this study, the methodology necessary for the analysis ofTCMs other than 

those shown in Table 6 is being developed. The entire method was coded into a spreadsheet­

based software program as part of this study. Also, a cost analysis module was added to the 

SAI methodology. These enhancements to the SAI method will be documented in a 

subsequent report. 

The TCMs analyzed by the three methods discussed are shown in Table 6. The table 

does not include new TCMs that are currently being added to the SAI methodology. It is 

clear from the table that these methods do not encompass the entire range of TC Ms listed in 

theCAAAs. 

Despite being simpler than network-based modeling tools, sketch-planning tools are 

not easy to use because of the extensive input data they require to describe the baseline travel 

characteristics. Some of these input data are very difficult to obtain. The primary problem 

with both the SAND AG and SAI methods is that they require the user to input the number 
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TABLE 6. TCMs ANALYZED BY SKETCH-PLANNING TOOLS 

TDMModel SAND AG SAi 

• Transit improvements • Transit improvements • Transit improvements 
• Ridesharing • Ridesharing • Ridesharing 
•Parking management •Parking management •Parking management 
• Work schedule changes • Work schedule changes • Work schedule changes 
eHOVlanes eHOVlanes eHOVlanes 
•Trip reduction ordinances • Trip reduction ordinances 

• Traffic flow improvements 
•Vehicle use limitations/restrictions 
•Bicycle improvements 
• Activity centers /Land use management 

of participants before beginning an analysis of TCM programs such as ridesharing or 

telecommuting. The lack of an information database on the participation rates of these 

programs as a function of the strategies implemented reduces the applicability of the methods 

.to a what-if kind of analysis. This type of analysis demands a considerable amount of 

judgment from the analyst. 

The indirect changes in demand resulting from TCMs is also not treated sufficiently, 

if at all, within these methods. For example, the overall effect of a latent demand resulting 

from traffic flow improvements is not fully considered. While the SAI method does calculate 

the latent demand caused by some TCMs, it does not use these calculations in its results. 

Therefore, where such effects are considered, the analyst must supply the information 

regarding its total effect on travel. 

SUMMARY 

The emission impacts of a TCM can be evaluated using several different 

methodologies. This chapter contains the review of several TCM evaluation methods 

currently available. The review of these methods has shown that the variety of TCMs, and 

their intended (or limited) impacts on mobile source emissions, currently require the use of 

several different evaluation tools. This fact is exacerbated by the limited capabilities of the 

evaluation methodologies currently available and the lack of applicable TCM impact data that 

can be used as input default values in the models. None of the methods discussed in this 

report can evaluate all sixteen TCMs identified in the CAAAs. 
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The standardiz.ation of the most appropriate evaluation method to use for each TCM 

would improve not only the reliability of their results, but it would also allow a comparison 

of these results from different areas with similar characteristics. In general, the use of 

empirical data comparison is not considered adequate as an evaluation method, and network­

based modeling is considered too labor intensive. Sketch-planning tools, on the other hand, 

because of their gross nature and simplified evaluation methods, are easy to use and more 

appropriate for use with the impact data currently available. The use of sketch-planning tools, 

therefore, is currently the most promising approach available for the evaluation ofTCMs. 
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CHAPTER IV 

CONCLUSIONS AND RECOMMENDATIONS 

The use of TCMs and the estimation and evaluation of their impacts is becoming 

increasingly important within the United States. This report has identified why this is 

happening and discussed the need to collect more information on TCMs and their impacts. 

An initial database ofTCM information, including their travel and emission impacts, is part 

of this report. This database is summarized, and its importance and different uses are 

explained. In addition, the capabilities and adequacy of three TCM evaluation methods are 

evaluated. The methods evaluated include the use of comparative empirical data, network­

based models, and sketch-planning tools. The effect on the reliability of these methods from 

the lack of data on TCM impacts is also discussed. 

CONCLUSIONS 

Several conclusions were reached based on a summary of the current TCM database 

and an evaluation ofTCM evaluation methods: 

1. The current database of TCM impacts is inadequate. The size of the database needs 

to be increased, and the reliability of the data collected must be improved through the 

standardization of the data collection and impact monitoring procedures currently 

used. This information can be used to increase the accuracy and reliability of the 

results produced by TCM evaluation methods and to improve their evaluation and 

assessment capabilities. It can also provide the analyst with an idea of the size of 

impact to expect from an implemented TCM and allow the identification of an 

unreasonable software prediction. 

2. TCMs should be monitored wherever they are implemented. In the past, information 

on the travel and emission impacts of TCMs was rarely collected. The 

implementation of a monitoring program should increase the amount of data available 

on TCM impacts and improve TCM evaluation capabilities. 
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3. Currently, the different characteristics of the TCMs identified in the CAAA.s, and the 

intended (or limited) nature of their impacts, require the use of several different 

evaluation methods. The use of any one of the methods currently available has its 

advantages and disadvantages, and none of them can analyze all sixteen of the TCMs 

identified in the CAAA.s. 

4. The state-of-the-practice with respect to TCM evaluation needs to be improved and 

standardized. An improved ability to analyze the travel and emission impacts of each 

TCM identified in the CAAAs (hopefully with one tool) would be very beneficial. In 

addition, it should help the analyst choose the most cost-effective TCMs to 

implement. The identification of a standard evaluation method for each TCM will also 

improve the reliability of their results. An analyst would no longer have to check the 

type or basis of the analysis technique used. Standardization would also allow a more 

direct comparison of the impact data calculated for two areas with similar features. 

5. Sketch-planning tools seem to have the most promise in terms of their ability to 

analyze a large number ofTCMs. Because of the gross nature of their analysis, the 

input data required for sketch-planning tools are more easily collected and available, 

and their use is not as labor intensive as network-based modeling. The use of 

comparative empirical data comparison as an evaluation tool is not adequate. 

RECOMMENDATIONS 

Based on the database summary and the review of the TCM evaluation methodology, 

the following actions are recommended: 

1. Initiate a standardized TCM impact monitoring and data collection program in Texas 

and nationwide. Data should be collected after implementation of a TCM, and it 

should consist of the information identified in this report as necessary for the proper 

use of the TCM analysis tools currently available. The information collected should 

be added to the national database included in the appendix ofthis report. 

2. The capabilities of all the TCM evaluation methods that were reviewed limit their use. 

Each method should be studied further and improved. 
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a. The use of comparative empirical data as an analysis tool is not recommended. 

However, this information can be used by the analyst to gain some perspective 

on the magnitude of the impact that can be expected from an implemented 

TCM. The data can also be used as input for the other TCM evaluation 

methods and improve their reliability. 

b. The use of network-based models, although specific in nature, are currently 

not constructed to estimate the limited effect of TCMs. In addition, because 

of their construction, these models can only be used to analyze some TCMs, 

and they usually require more specific input data than is currently available 

about the TCMs they can evaluate. Finally, because of their labor intensive 

nature, the use of these methods to analyze the impacts of TCMs is generally 

not cost effective. 

c. Sketch-planning is gross in nature, but also the most promising and cost 

effective of the TCM evaluation methods currently available. In general, it is 

the most appropriate analysis method to use with respect to the level of input 

data currently available, but due to the general lack of TCM impact data 

(addressed in recommendation number one) they must use default values in 

some cases. Sketch-planning tools are also very cost effective because their 

gross analysis methods usually mean more time is spent analyzing the potential 

impacts of different TCM programs, rather than implementing the model. 
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TCM TYPOLOGY1.i 

1Cambridge Systematics, Inc. Transportation Control Measure Information 
Documents. U. S. Environmental Protection Agency, Office of Mobile Source 
Emissions, Planning and Strategies Division: Ann Arbor, MI, March 1992. 

2Douglas S. Eisinger, et al. Transportation Control Measures: State Implementation 
Plan Guidance. Prepared for the U. S. Environmental Protection Agency: 
Washington, D. C., September 1990. 
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TRIP REDUCTION ORDINANCES 

• Special Use Perm.its 
• Negotiated Agreements 
• Trip Reduction Goals Program 
• Mandated Ridesharing and Activity Programs 
• Transportation Management Funds and Districts 
• Requirements for Adequate Public Facilities 
• Conditions· of Approval for New Construction 
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EMPLOYER-BASED TRANSPORTATION MANAGEMENT PROGRAMS 

• On-site Employer Transportation Coordinator 
• Transit!Rideshare Services 

- Provide HOV Shuttle Services between Company Facilities 
- Centralized V anpooVCarpool Matching Service 
- Rideshareff ransit Marketing/Information Programs 
- Designated Transportation Coordinator 
- HOV Priority Parking 
- V anpooVSubscription Bus Financing 
- Subscription Buses or Buspooling 
- Midday and Park-and-Ride Shuttles 
- Guaranteed Ride Home 
- Use of Employer's Fleet 

• Bicycle and Walking 
• Employee Financial Incentives 

- Subsidize Transit Use 
- Transportation Allowances 
- Eliminate Employee Parking Subsidies 
- Charge for Drive-Alone Parking 
- Reduced Fares for HOV 

Complementary Measures 

• Trip Reduction Ordinances 
• Parking Management 
• Park-and-Ride lots 
• HOV Facilities 
• Pricing Strategies 
• Indirect Source Review/Permit Program 
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WORK SCHEDULE CHANGES 

• Telecommuting 
- Horne 
- Satellite Work Center 
- Neighborhood Work Center 

• Flextime 
- Daily Start/End Time 
- Number ofHours Worked 

Per Day 
Per Week 
Per Pay Period 

• Staggered Work Hours 
• Compressed Work Week 

- 4-Day Week (10 Hour Work Days) 
- 5/4 Plan (80 Hours in 9 Days) 
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AREA WIDE RIDESHARE INCENTIVES 

• Areawide Commute Management Organizations (Third Party 
Brokerages) 

- Carpool Matching Programs 
- Van pool Programs 
- Shared Ride Taxi 
- Guaranteed Ride Home 

• Transportation Management Associations (TMA.s) 
- Operation ofRidesharing and Other Transportation Management 

Programs 
- Education 
- Informational Materials 
- Advocacy 
- Transportation Services Coordinators 
- Employee Surveys 
- Organization 

Independent, Non-Profit Corporation 
Existing Business Organization 

• Tax Incentives and Subsidy Programs 
- State/Local Tax Exemptions for Vanpool or Transit Subsidies 
- Exemption of Ridesharing Vehicles from 'Common Carrier' Status 
- Safety Regulations for Van pools, Buspools, Subscription Buses 
- Insurance Coverage 
- Liability Responsibility 
- Accelerated Depreciation Allowance for Employer-Provided 

Vanpools and Bicycling Facilities 
- State/Local Gas Tax Exemptions for Provision ofVanpool Benefits 

Complementary Measures 

• Park-and-Ride Lots 
• Preferential CarpooVVanpool Parking 
• Transportation Management Associations 
• HOV Facilities 
• Employer-based Transportation Management Programs 
• Trip Reduction Ordinances 
• Pricing Strategies 
• Public Awareness Programs 
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IMPROVED PUBLIC TRANSIT 

• System/Service Expansion 
- Fixed Guideway Transit 
- Fixed Route and Express Bus Services 
- Circumferential and Local Bus Service 
- Paratransit Programs 

• System/Service Operational Improvements 
- Feeder Bus Service 
- Express Bus Service 
- Bus Route and Schedule Modifications 
- Improved Transfers 
- Schedule Coordination 
- Bus Traffic Signal Preemption 
- Road Operational Changes 
- Operations Monitoring 
- Maintenance Improvements 
- Park-and-Ride Service 
- Subscription Bus Service 

• Demand/Market Strategies 
- Employer Offered Incentives 
- Marketing and Information Programs 
- Peak/Off-Peak Transit Fares 
- Simplified Fare Collection 
- Reduce Fares 
- Monthly Passes 
- Unticket Programs 
- Passenger Amenities 
- Joint Development Activities 

Complementary Measures 

• Park-and-Ride Facilities 
• Signal Timing/Preemption 
• Pricing Strategies 
• HOV Facilities 
• Parking Restrictions 
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IMPROVED filGH-OCCUPANCY VEfilCLE FACILITIES 

• Freeway 
- Exclusive (Separate Right-of-Way) 
- Barrier or Buffer Separated 
- Concurrent-flow 
- Contra-flow 
- Queue Bypass 

• Arterial 
- Concurrent-flow 
- Contra-flow 
- Reversible Flow 
- Median Lane 
- Bus Street 
- Bus Tunnel 

• Entrance Ramp Priority 
• Parking Facilities 

Complementary Measures 

• Park-and-Ride/Fringe Parking Lots 
• Transit Transfer Centers 
• Transit Improvements 
• Priority Access/Egress for Buses and Carpools 
• Areawide Ridesharing 
• Parking Management 
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TRAFFIC FLOW IMPROVEMENTS 

• Traffic Signalization 
- Local Intersection Signal Improvements 
- Interconnected Arterial Signal Systems 
- Area Signal System 
- Equipment or Software Updating 
- Eliminate Unnecessary Signals and Stop Signs 

• Traffic Operations 
- Additional Lanes Without New Construction 
- Intersection and Roadway Widening 
- One Way Streets 
- Tum Lane Installation 
- Turning Movement and Lane Use Restrictions 
- Reversible Traffic Lanes 
- Strengthen Curb Cut Controls 
- Improved Traffic Control Devices 
- Grade Separation 

• Enforcement and Management 
- New Freeway Lane Using Shoulders or Reduced Lane Widths 
- Incident Detection and Management Systems 
- Freeway Diversion and Advisory Signing 
- Ramp Metering 
- Mainline Metering 
- Integrated Surveillance and Control 
- Enforcement 

• Intelligent Vehicle and Highway Systems (IVHS) 

Complementary Measures 

• Restricting movements and/or cross traffic 
• Removing or restricting parking to off-peak periods 
• Removing unnecessary stop signs 
• Removing recurrent bottlenecks from congested roadways 
• Implementing motorist advisory 
• Programs to expedite removal of disabled vehicles 
• Provide pull-outs for disabled vehicles 
• Peak period pricing 
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PARKING MANAGEMENT 

• Preferential Parking for High Occupancy Vehicles 
- Garages and Lots 
- Metered Spaces 
- Rate Reduction 
- Reserved Spaces 

• Public Sector Parking Pricing 
- Alter Rates 
- Long-vs- Short Tenn Parking 
- Impose New Prices 
- Tax the Provision of Free Private Parking 

• Parking Requirements in Zoning Codes 
- Revise Maximum and Minimum Requirements 
- Allow Reductions in Minimum Requirements for Traffic Mitigation Actions 

• On Street Parking Controls 
- Curb Parking Restrictions 
- Residential Parking Controls 
- Peale Hour Parking Ban and Enforcement 
- Reduced Legal Parking Spaces in High Congestion Areas 
- Increase Meter Fees 
- Increase Enforcement and Towing 

• Commercial Vehicles 
- On-Street Loading Zones 
- Off-Street Loading Areas 
- Peak Hour On-Street Loading Prohibition 

• Control of Parking Supply 
- Limit Construction of New Parking Facilities in Areas Served by Mass 

Transit 
- Limit Number of On- and Off-Street Parking Spaces in Designated Areas 
- Use of Zoning and Parking Regulations to Limit Capacity 
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PARK-AND-RIDE/FRINGE PARKING 

• Construct New/Enlarged Dedicated Facilities on Public Property 
• Use of Direct Ramps to Connect Park-and-Ride Lot with Freeway System 
• Locate Personal Business Support Services at Park-and-Ride Lots Including Day­

Care Centers, Financial Services, Convenience Stores, and Dry Cleaners 
• Joint Use of Theater, Shopping Center, Church, Stadium Parking Facilities, as 

Available 
• Parking at all Major Transit Stations 
• Locate Fringe Parking to Serve Major Highway Facilities/Interchanges Near 

Central Business District 
• Provide Transit/Shuttle Services to Park-and-Ride/Fringe Parking 
• Priority Parking for HOVs at Major Parking Facilities 
• Provide Bicycle Lockers/Storage at Parking Facilities 

Complementary Measures 

• HOVLanes 
• Parking Management Programs 
• Improved Public Transit 
• Employer-based Transportation Management Programs 
• Areawide Ridesharing 
• Automobile Use Restriction in the CBD 
• Work Schedule Changes 
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BICYCLE AND PEDESTRIAN PROGRAMS 

• Bicycle Facilities 
- Routes, Lanes, and Paths 

Supportive Route Signalizations 
Lane Striping 
Repaving 
Signing 

- Bicycle Plans and Maps 
- Bicycle Coordinators 
- Lockers, Racks, and Other Storage Facilities 
- Showers and Clothing Lockers 
- Integration with Transit 
- Ordinances 
- Education 
- Media and Promotion 

• Pedestrian Facilities and Programs 
- Sidewalks and Walkways 
- Safe Facilities 

Crosswalks 
Walk Signals 
Median Strips 
Speed Ramps 
Lighting 
Clear Sight Lines 

- Sidewalk Environment/Furniture 
Benches 
Street Level Shops 
Amenities 

- Connections with Transit 
- Education 
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TRAFFIC MANAGEMENT FOR SPECIAL EVENTS 

• Remote Parking with Shuttle Service 
• Public Transportation 
• Highway Improvements 
• Signage, Communication and Public Education/Information 
• Traffic Flow Improvements 
• Parking Management 
• Pedestrian Access/Circulation 
• Public and Private Coordination Committee 
• Operations Response Teams 
• Alternative Travel Schedules 
• Rescheduling of Truck Travel 
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VEIDCLE USE LIMITATIONS/RESTRICTIONS 

• Route Diversion 
- Automobile Free Zones 
- Pedestrian Malls 
- Traffic Controls 

• No-Drive Days 
- Voluntary 
- Required 

• Control of Truck Movement 
- Designated Truck Routes 
- Truck Management Strategies 

Sign Placement 
Changeable Message Signs 
Speed Restrictions 
Additional Lanes 
Lane Restrictions 

- Scheduling of Shipping/Receiving 
- Peak Period Truck Bans on Freeways or Major Arterials 
- Freight and Delivery Consolidation 
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ACCELERATED RETIREMENT OF VEHICLES 

• Vehicle Eligibility 
• Dollar Value of Payment 
• Program Duration 

- Length of Buy-Back Period 
- One Time Program 
- Sequential Program 

• Limitations on Number of Vehicles Bought 
- None 
- Maximum Number 

• Retirement -vs- Tune Up 
• Administration 

- Public Sector 
- Private Sector 
- Use of Credits in Emissions Banking and Trading 
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ACTIVITY CENTERS 

• Design Guidelines/Regulations 
- Transit 
- Carpooling and V anpooling 
- Pedestrians 
- Bicycling 

• Parking Regulations and Standards 
• Mixed Use Development Ordinances and Zones 
• Site Plan Review Ordinances 
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EXTENDED VEIDCLE IDLING 

• Controls on Drive-Through Facilities 
- New Facilities 
- Existing Facilities 

• Limitations on Idling of Heavy-Duty Vehicles 
- Trucks 
- Buses 
- Locomotives and Other Mobile Sources 

• Vehicle Modifications 
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EXTREME LOW-TEMPERATURE COLD STARTS 

• Vehicle Modifications 
- Block Heaters 
- Intake Manifold Heaters 
- Monolithic Fuel Injection Systems 
- Start or Warm-up Catalysts 
- Multipoint Fuel Injection Systems 

• Parking Facility Electrical Outlets 
- Public Facilities 
- Private Employers 

• Transit Use Incentives 
• No-Drive Days 
• Vehicle Fleet Operations 
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TABLE A-I 

TCM APPLICATIONS BY MSA AND CITY 
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TABLE A-Ia. TCMs USED IN MSAs GREATER THAN 1,000,000 POPULATION 

Trip 
Employer-Based 

WOii< Areawide Improved High Park-and- Bicycle and Vehicle Us< Accelmted Extended Extreme Low 
Transportatkm 'l'nlllic Flow Mina Special Acrivity 

Location Reduction 
Managmnenl 

Schedule ~ Public Occupan<)' 
lmprowmen!J Management R.idelFrinae Pedestrian 

Event. 
Limitalions/ Retimnent of 

Cen"'1s 
Vchiclo Tcmpet81Ute 

Ordinances 
Prognuns 

Changa Incentives TlllJISit Vehicle Lones Parking Meuures R.estriclions Vehicles ldlina Cold Stam 

l'homix,AZ 
Mllicopa County x 
M ... x 
Phoenix x x x x x 

LOs Anfldet ·Anaheim • Rivmide, CA 
Burbank x 
Garden arove x 
Olendale x 
Irvine x 
LaHtbra x 
Los Angeles x x x x x x x x x x x x 
Orange County x x 
Oxnard x 
Newport Beach x 
Pomona x 
Rivmide x x x 
San Pemando Valley x x x 
Simi Valley x 
Ventura Co1lllty x 

Stcwnento,CA 
Davis x 
~County x 
Sactamcnto x x x x 
Sacramento County x 

San Diego, CA x x x 
SanFrancisco·o.ldand·SanJose,CA 

Alameda County x 
Berblcy x 
Concord x 
Livermore x 
Marin x 
Oakland x 
Palo Alto x x x 
Pleoaant ll.ill x 
Pleoaanton x x 
Redwood Cily x 
San Frandlco x x x x x x x 
San Jose x x x 
Santa Cruz x 
Sunnyvale x x x 
Walnut Creek x 

»en.var· Boulder, co 
Denver x x x x x x 
Lab:wood x 

1-!artf'ooi ·Now Britian • Middletown, CT 
Hartfurd x x x x x 



TABLE A-la (CONT'D). TCMs USED IN MSAs GREATER THAN 1,000,000 POPULATION 

Trip 
llmployet·Bued 

Work Areawide Improved High Part-and· Bicycle and Vehicle Use A..::delaled Extended Exlnm!eLow Tnn>portation Traftlc Flow Pukina Special Activity 
Looation Reduction Scltcdule IUdeohare Public Occupancy IUde/frinae Pedes1rian Limitations/ Retimnent of Vehicle Temperatum 

Ordinanca 
Management 

Chanaes Incentives T1111Jil Vehicle Lenes 
lm)lt'ovements Management 

Pukina Meuures 
Events 

Ratrictions Vehicles 
Centers 

Idling Cold Starts 
Proarem• 

W&!hington, DC· MD· VA 
Al<lalndria. VA x 
~VA x 
Crystal City, VA x 
Monlgomeiy County, MO x x x x 
North Bethesda, MD x x 
Silver Sprins, MD x 
Washington, DC x x x 

Miami· Port Laudefdale, FL 
Miami x 
Miami Beach x 

briando, FL x x x 
Atlanta. OA x x x 
~hi""llO • Gary ·Lake County, IL • IN • WI 

Chi<&110, IL x x x x x x 
~dianapolis, IN x 
!mton ·Lawrence· Salem, MA· NH 

Boston,MA x x x x x x x 
cambridge, MA x 

Baltimore, MD x x 
Detroit· Ann Arbor, Ml 

Detroit x 
• St, Paul, MN ·WI 

Minnapolis, MN x x x x x x x 
Stl'aul,MN x x x x x 

KansasCity,MO-KS 
KansuCity, MO· KS 
OVt!land, KS x 

St.Louis,MO x 
New Yodc. Nolthem New Jersey • Lona 
'stand, NY • NJ • CT 

Broot:lyn, NY x 
Long lsllnd, NY x 
New York City, NY x x x x x x 
Nrwarl<,NJ x 
~NY x 

Cineinnati ·Hamilton, OH· KY· IN 
Cindnnati, OH x 

::!t!v<!land ·Akron· Lore.in, OH x 
"-"-~· OH x 
l'ol1land • Vam:ouv«, OR· WA 

Porttand, OR x x x x x x 
·Wilmington· Tmtton 

PA-NJ ·DB·MD 
Philadelphia, PA x x x x 
Tu:nton,NJ x 



TABLE A-Ia (CONT'D). TCMs USED IN MSAs GREATER THAN 1,000,000 POPULATION 

Trip 
llmployer-8-d 

WOik Areawide hnproved High Park-and- Bicycle and Vehicle Use A.,..,Jmted Extended ExtmneLow 
Localion Redudion 

'l'tansportalion 
Schedule Ridahare Public Occupancy 

Traffic Flow Parlcing 
Ride/Frina• Pedestrian 

Special 
Limitalionsf Retimnenl of 

Activity 
Vehicle Tempm!IJl'e Management hnprovernents Manasement Events Centm 

Ordinances 
Programs 

Changes Incentives Tranoit Vehicle Lanes Parlcin,g Measures Restrictions Vehicles Idling Cold Stai1a 

Pittsbuqh • Beaver Valley, PA 
Pittsbll!lh. PA x x 

Providence • Pal'll\u:lm • Fall River, 
IU·MA 

Pawtucket x 
Providence, RI x 

Dallas • Fort. Worth. TX 
Della& x x x 
Fort Worth x 

1Iol1$1()11- Oalveslon • Brazoria, TX 
Houston x x x x x 

San Antonio, TX x x x x 
Norfolk· Vqinia Beach ·Newport 
News, VA 

Hampton x 
NodOlk x x x 

$eattle • Taoorns, WA x 
llellewo x x 
Kent x 
Kidcland x 
Sealtle x x x x x x x x x 

Milwaukee. Racine, WJ 

Milwaukee x x 



TABLE A-lb. TCMs USED IN MSAs WITH POPULATION FROM 250,000 TO 999,999 

Trip 
llmployet·BM<d 

Work Aleawide Improved 
High 

Pari:-811<1- Bicycle811d Vehicle Use Accelerated ~ E'xtmne Low· 
Location Reduction 

Transportation 
Schedule Rides hare Public 

Occupancy ThllllcFlow Pall<ing 
Ride/Fringe Pedestrian 

Specill 
Limitations/ Retirement of 

ActMty 
Vehicle Tempenllln! 

Ordinances 
Management 

Ctuinges Incentive> Transit 
Vehicle lmprovemonts Management 

Pall<ing M""'"'"" 
llvenlll 

Restrictions Vehicles 
Centen» 

Idling Cold SW:lll Prognms Lanes 

Tucson.AZ x x x 
Oxnard • Ventura, CA 

Oxnard.CA x 
Ventura, CA x 

Melbourne. Titusville • Palm Bay, PL 
Brevard COWlty x 

Honolulu, HI x x x x x 
Des Moines, IA x 
Pt. Wayne, IN x 
Lcuisvillc, KY x x x x 
Albuquerque, NM x 
Albany· Sdtcnectady ·Troy, NY 

Albany x x 
Syracwie, NY x 
Toledo, OH x 
Eugene· Springfield, OR 

Eugene x x 
Allentown· llelhlehom ·Easton, PA· NI 

Allmrown. PA x 
Harrisburg • Lebanon - Carlisle, PA 

Hanisburg x 
Sanluan,PR x 
"""--...11-~- SC! x 
Knoxrillt, TN x x x 
Mempllb. TN ·AR· MS x 
Austin, TX x 
Beawnont - Port Authur, TX 

Beaumont 
EIPaso,TX 
Madison, WI x x x x x x 



TABLE A-le. TCMs USED IN MSAs WITH POPULATION FROM 100,000 TO 249,999 

Trip 
Employer-Based 

Wolk Anawide Improved High Puk-and· Bicycle and Vehicle Use Accei...t.d F.orttnded l!xlmne Low-
Location Reduction 

Transportation 
Schedule Ridesharo Public Occupancy 

Traffic Flow Paiting 
Ridel Fringe Pedestrian 

Spec:ial 
Limilalior1!1 Retimru:nl of 

Activity 
Vehicle Temperature 

Ordinnnces M~ Changes Incentives Thmsit Vehicle Lanes 
Improvements Management 

Padang Measures 
Events 

R<stricliom Vehicles 
C<!ll!m 

ldlin& Cold Stalls Progmm• 

Gainc.Yille, FL x 
Lake Charles, LA x 
Kahunaz.oo, Ml x 
Sioux Falls, SD x 
Amarillo, TX x 



TABLE A-Id. TCMs USED IN NON-MSAs 

nip 
Employer-Based 

Woll< Areawide Improved High Parlc·and- Bicycle and Vehicle Use AcceleRted Extendtd Exlreme Low· 
Lo<:ation Roduclion 

Transportalion 
Schedule Rideshare Public Occupancy 

TrafficAow Parlcing 
Ride/Fringe Pedeslrian 

Special 
Limitations.I Relimnent of 

Activity 
Vehicle Temperature 

Ordinances 
MllllBl!ement 

Changes lnoentives TuNit Vehicle Lanes 
Improvements Maruigemenl 

Pad:ing Mcasum 
Evenb 

Restrictions Vehicles Cenrer. 
Idling Cold Starts 

Programs 

Fairl>anks North Star Borough , AK x 
Ill Segundo, CA x x 
Sanbmoo,CA x 
Ottawa-OIJ!eton, Canada x 
Oolden,CO x 
Idaho Spring$, CO x 
INlvill .. IL x 
Alchisoo, KS x 
Salisbury. MD x 
Maplewo<id, MN x 
MiMetonka, MN x 
Fl Lee, NJ x 
Nutley, NJ x 
Princeton Area, NJ x 
Comina.NY x 
,.._..__NY x 
Kent, OH x 
l..ehl8h, PA x 
BnUl!eboro, VT x 





TABLE A-II 

TCM APPLICATIONS BY MEASURE AND CITY 
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TABLE A-Ila. TRIP REDUCTION ORDINANCES 

Location 

Maricopa County, AZ 
---------------- -------- --

!Berkley, CA ---·----.. --·--
Los _A'"''''"" CA R~:'.:::'::'.'.~~=''~~:.. _________ , ... 

Special 
Use 

Penni ts 

Negotiated 
Agreements 

x 

Trip Reduction Mandated Ridesharing and 
Goals Program Activity Programs 

x 
... - - ................ ______ ,.-........... +-

x 

Trans. Management 
Funds and Districts 

x 

x 

Requirements for 
Adequate Public 

Facilities 

Conditions of 
Approval for New 

Constmclion 

--~ --~------------

pxuard, CA --------- ---·1----------- ------ -.-------------------- -----
Pleasanton, CA x 

-------------------1------------ ----- ---------------
Sacrnment?_Coun~__,_ CA __ ----.. --.. i---....... x ______ ....... . ----- ----·--·--·--.. - -·-----------------~----· --·------·---------------1----------------------1-------------------
San Francisco, CA x -----------------1------------------·---------1---------------.. ---------1-----.. ------ ----------·------~----------
Ventura County, CA x x 
-----------------------
Denver, CO x ---·---- ------ ------- ----------1~--· ______ .. ___ ,,, ___________________ , ___ , ________________ , ___________ -----------
Montgomery County, MD 

North Bethesda, MD 

x 
----------·- ---------------~ , __ x 

x 
------------------------1-----.. -- .. ------1----------
Silver Spring, MD x x 

---- ---~~-~- -------- -------~---·- ----~--~~------------- ------·---~-------------·----- -------.--------.- ------ - -----------------------~ -~~ 

Alexandria, VA x 
Seattle, WA 

----- --------,--·-------- -------------- -------x-----------t----------- ------ -------- ... _ -----------



TABLE A-llb. EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Transit/Rideshare Services 

On-Site Employer Provide HOV Shuttle Centralized Rideshare!Transit Designated 
Location Transportation Services between V anpool/Carpool Marketing/Infonnation Transportation 

Coordinator Company Facilities Matching Service Programs Coordinator 

l~exican Foods, Mesa, A2 x i x 
ain, P.A., Phoenix. A2 x I x ' ! 

hildress Buick, Phoenix, A2 x I x I 
I ' 

perry Flight Systems, Sperry Rand, ' I I 
I I I 

>boenix, A2 I I 
! 

space Corp., El Segundo, CA i 
Financial, Glendale, CA x . I x I 

ompany, Irvine, CA I x I 

rtswear, Irvine. CA x I x I 
ectrum, Irvine, CA I x I x x I 

ration, Irvine, CA x i x 
Corporation, Irvine, CA x I x l 

City of La Habra, CA x I x I I I 

awrence Livermore National Laboratories, i ! i x I 

ivennore, CA 
I 

i 
ARCO, Los Angeles, CA ! I 
C:ommuter Transportation Services, Los ! i 

x x I 

~ 
I 

, I 
I 

CA x x 
ance Co., Marin, CA x 
, Orange County, CA I 

arian, Palo Alto, CA i x 
ontra Costa Center, Pleasant Hill, CA I I x 
ity of Pleasanton, Pleasanton, CA I x i x 

Twentieth Century Corp., W. San Fernando I i I 
Valley, CA 

i x l I 
I I 

·of Anierica, San Francisco, CA 

ldren's Hospital, San Francisco, CA I x 
Corp., San Jose, CA x I ! x I 

p Ranch, San Ramon, CA x x I 

City of Simi Valley: Public Services Center x x 
... ockheed Missiles and Space Co., I 

I x 
SU1U1yvale, CA I 
i!Gnko's Service Corporation, Ventura, CA x x 
Coors Company, Golden , CO ! x x x I 

Cobe Labs, Lakewood, CO x I x I x I 

Travelers lnsW'ance Co., Hartford, CT ! 
Montgomery Ward, Chicago, IL I 
~mployees Reas.sW'>nce Corp., Overland. 

I I x !KS 

!Rock Spring Park, Montgomery Co., MD x I x x 
!US Nuclear Regulatory Commission, x 
Montgomery Co., MD 

3M Company, Maplewood, MN ! x 
ICenex Corporation, Minneapolis, MN ! 
General Mills, Minneapolis, MN i ! 
Cargill, Inc., Minnetonka, MN ! I x I 

!3M Company, SL Paul, MN 

Hoffman LaRoche Inc,, Nutley, NJ i 
!FMC Corp., Princeton Area, NJ I x I x I 
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TABLE A-Ilb (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Transit/Rideshare Seivices (Cont'd) 

HOV 
Vanpool/Subscription Subscription Midday and 

Guaranteed 
Use of Bicycle 

Location Priority 
Bus Financing 

Buses or Park-and-Ride 
Ride Home 

Employer's and 
Parking Buspooling Shuttles Fleet Walking 

IRosarita Mexican Foods, Mesa, AZ. x I 
r I x I 

IBro.,;n & Pain, P.A, PhoeniK, AZ. I I x I : : 

Childress Buick, Phoenix, AZ. i i i x x I I : 
Sperry Flight Systems, Sperry Rand, I I 

I ! x i 
!Phoenix, AZ. i 

l I 

Aerospace Corp., El Segundo, CA i x : 
! I I 

Heller Financial, Glendale, CA j x I x : 
Allergan Company, Irvine, CA x x I 

I I 

Gotcha Sportswear, Irvine, CA I I x I x I 

ll.rvine Spectnim, Irvine, CA x i I x 
IT C0tp0ration, Irvine, CA x : x I x 
Shur-lok Corporation, Irvine, CA I x l x I 

!City of La Habra, CA x r I x ! x I I 

!Lawrence Livermore National Laboratories, I I 

x i x r I x 
..,ivermore, CA 

I : 
I I 

I ! 
ARCO, Los Angeles, CA f x I : x I 

!Commuter Transportation Se1vices, Los I : x I Angeles, CA i I I I 

!UCLA. Los Angeles, CA I x : : : x I 

I 

!Fireman's Fund Insurance Co., Mirin, CA x ! i I : 
State Farm Insurance, Orange County, CA 

I 
! i l x I I 

Varian, Palo Alto, CA I I I I x I 

Contra Costa Center, Pleasant Hill, CA I j ! x 
lcity of Pleasanton, Pleasanton, CA : I I l x I 

rTwentieth Century Corp., W. San Fernando I I I I 
I 

I I 
l 

Valley, CA I I I I I 

Bank: of America, San Francisco, CA I x l i I 

Children's Hospital, San Francisco, CA I i i I 

FMC Corp., San Jose, CA x I : l 
Bishop Ranch, San Ramon, CA I I l 

I I ' 
City of Simi Valley: Public Services Center : I x x x 
... ockheed Missiles and Space Co., 

I 
I : 

! I x I Sunnyvale, CA I 
I I 

Kinko's Service Corporation, Ventura, CA x I I ! x l x I I 
I 

Coors Company, Golden, CO x x I I I I ' I 

Cobe Labs, Lakewood, CO x i f I 
ravelers Insurance Co., Hartford, CT i I I : I 

\.fontgomery Ward, Chicago, IL x I 
I 

~mployees Reassurance Corp., Overland, 
I 

I 
I 

i 
I x I 

.. s I 
I 
I 

'ock Spring Park, Montgomery Co., MD x I x I I x I 

lJS Nuclear Regulatory Commission, l 

! 
i i x I 

Montgomery Co., MD ! : I I 
3M Company, Maplewood, MN x I x : 

• 
: I 

C:enex: Corporation, Minn~apolis, MN x i 

General Mills, Minneapolis, MN x I ' i I 
l 

Cargill, Inc., Minnetonka, MN x l x l 

•1 Company, St Paul, MN I x i 

offman LaRoche Inc., Nutley, NJ x I 
l 

vfC Corp., Princeton Area, NJ x I 
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TABLE A-llb (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Employee Financial Incentives 

Location 
Subsidize Tra11-•port.:>tion Eliminate Employee Charge for Drive- Reduced Fares 

Transit Use Allowances Parking Subsidies Alone Parking for HOV 

IS.exican Foods, Mesa, AZ I 

ain, P.A., Phoenix, AZ x 
Childress Buick, Phoenix, AZ x 
Speny Flight Systems, Sperry Rand, 

I 
I 
I 

Phoenix, AZ I I 
I 

Aerospace Corp., El Segundo, CA [ 

Heller Financial, Glendale, CA I I 
Allergan Company, Irvine. CA i 

I 

Gotcha Sportswear, Irvine, CA x I 
i I 

rvine Spectrum, Irvine, CA ! 

~ation, Irvine, CA x I i 

Corporation. Irvine, CA x i 
I 

~;ty ofLa Habra, CA ! I 
I 

..awrence Livermore National Laboratories. I I 
ivermore, CA i 

\.RCO, Los Angeles, CA 

ommuter Transportation Services, Los x x I I ,CA 

Los Angeles, CA x I 
ireman's Fwid Insurance Co .. Marin, CA I 

tate Farm Insurance, Orange County, CA x x i 
1arian, Palo PJto, CA x I 

Contra Costa Center, Pleasant Hill, CA x I I 
I 

City of Pleasanton, PleaS>nton. CA 

Twentieth Century Corp., W. San Fernando ! I 
Valley, CA 

x x 
I 

x 
'flank of America, San Francisco. CA 

Children's Hospital, San Francisco, CA 

FMC Corp., San Jose, CA x : I I 
Bishop Ranch, San Ramon, CA : I I 

! I I 

City of Simi Valley: Public Services Center x : x 
Lockheed Missiles and Space Co., 
Sunnyvale, CA 

Kinko's Service Corporation, Ventura, CA I I 

I I 

Coors Company, Golden . CO 
I i ! 

Cobe Labs, Lakewood, CO I i I 

Travelers Insurance Co., Hartford. CT I i I x 
!Montgomery Ward, Chicago, IL I I 

:::mployees Reassurance Corp., Overland, I ! 
KS I I ! I 

Rock Spring Park, Montgomery Co., MD x I i 
I i 

lJS Nuclear Regulatory Commission, I I 

x ! x I x I x 
\Aontgomery Co., MD 

I I 
i 

lM Company, Maplewood, MN x I I x I I 

Cenex Corporation, Minneapolis, MN 

General Mills, Miooeapolis, !VJN 
I 

Cargill, Inc., Minnetonka. MN x 
M Company, St. Paul, l\tN I 

·foffman LaRoche Inc .. Nutley. NJ I 

'MC Corp., Princeton Area, NJ i 
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TABLE A·Ilb (CONT'D). EMPLOYER·BASED TRANSPORTATION MGMT. PROGRAMS 
Transit!Rideshare Services 

On-Site Employer Provide HOV Shuttle Centralized Ridesha rerr ransit Designated 
Location Transportation Services between Vanpool/Carpool Marketing/Infonnation T ransporta ti on 

Coordinator Company Facilities Mntching Service Programs Coordinator 

:::orning Glass Company, Corning, :NY . ! 

:::ooper and Woodruff, Amarillo, TX 

r exas Instruments, Dallas, TX i I 

Panhandle Eastern Corporation, Houston, ! 
! 

I rx I 

rving Paper Mills, Brattleboro, VT I I 

ellevue City Hall, Bellevue, WA x ! 

~mu., Bellevue, WA x : 
I 

Northwest Bell, Bellevue, WA i x I 
: 

~ Pio<I"" K°" WA 
x : x ! I 

I 

nd City Hall, Kirkland, WA x ! x I 
I 

eville Power Administration, Seattle, I 
x i x 

ohnson & Higgins, Seattle, WA x I x 
Puget Sowtd Blood Center, Seattle, WA x I x 
U-P ASS Demonstration Project, Uruversity : I 

x l 

of Washington and the City of Seattle I 
I 

~iam M Mercer, Inc., Seattle, WA x x 
Walker, Richer & Quinn, Seattle, WA x I x 
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TABLE A-lib (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Transit/Ridesh;ire Services (Cont'd) 

HOV 
Vanpool/Subscription 

Subscription Midday and 
Guaranteed 

Use of Bicycle 
Location Priority 

Bus Financing 
Buses or Park-and·Ride 

Ride Home 
Employer's and 

Parking Buspooling Shuttles Fleet Walking 

Coming Glass Company, Coming, NY I x 
Cooper and Woodruff, Amarillo, TX x : 

if exas Instruments, Dallas, TX i x i I 

i -
i 

I !Panhandle Eastern Corporation. Houston, ' 
TX ! 

x I I I I 

Irving Paper Mills, Brattleboro, VT i x : 
Bellevue City Hall, Bellevue, WA I x 
CH2M IDLL, Bellevue, WA l 
Pacific Northwest Bell, Bellevue, WA I x 
[Pacific Pipeline, Kent, WA x ; I I x I 

)Grkland City Hall, Kirkland, WA i ! x I x I 

Bonneville Power Administration, Seattle, ! x x 
WA I 
i.Johnson & Higgins, Seattle, WA ! I x x 
!Puget Sound Blood Center, Seattle. WA : x x x 
U-P ASS Demonstration Project. University 

i 

i of Washington and the City of Seattle i 
x 

William M. Mercer, Inc., Seattle. WA x ' I x x 
Walker, Richer & Quinn, Seattle, WA x ! ! ! x 
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TABLE A-lib (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Employee Financial Incentives 

Location 
Subsidize T ran,port..1tion Eliminate Employee Charge for Drive- Reduced Fares 

Transit Use Allowances Parking Subsidies Alone Parking for HOV 

Coming Glass Company, Coming, NY i : i I 

Cooper and Woodruff, Amarillo, TX ! I I I 

Texas Instruments, Dallas, TX I ! I 

Panhandle Eastern Corporation, Houston, I j ! I 

! 
I 

I I I 
TX I I i I 

I 

Irving Paper Mills, Brattleboro, VT I I I l I 

Bellevue City Hall, Bellevue, \VA x : 
1 x I I 

I 

~H2M HILL, Bellevue, \VA x x j x I I x I I 

>acific Northwest Bell, Bellevue, \VA I 
I i x I x I I 

>acific Pipeline, Kent, WA x I I ! I 

.. irkland City Hall, Kirkland, WA x I i 
I 

1Fw7eville Power Administration, Seattle, ' i I 
I 

x I i I 
ohnson & Higgins, Seattle, WA x ! i 
'uget Sound Blood Center, Seattle, WA x 
J.p ASS Demonstration Project, University 

I 
i ! 

x ! 
I 

f Washington and the City of Seattle I 
I 

~cer, Inc., Seattle, WA x I I 
& Quinn, Seattle, WA x I ! 
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TABLE A-Ile. WORK SCHEDULE CHANGES 

Location Telecommuting Flextime 
Compressed Work Staggered Work 

Week Hours 

Best Western Hotel Chain, Phoenix, AZ x 
Neighborhood Work Center, Phoenix, AZ x 
Lerner Architectural Firm. CA x 
Pacific Bell, CA x 
Hughes Aircraft, El Segundo, CA x 
Los Angeles County, Los Angeles, CA x 
SCAQJ.\1D, Los Angeles, CA x 
Rockwell Int'!, Newport Beach, CA x --
Xerox Corporation, Palo Alto, CA x 
(Multiple Employer), Riverside, CA x 
(Multiple Employers), San Francisco, CA x 

- Lockheed Company, Sunnyvale, CA x 
-

(Federal Employees), Denver, CO x 
(Multiple Employers), Washington, DC x 
Telework Center Demonstration, HI 

(Multiple Employers), Honolulu, HI x 
Chadwell & Kayser Ltd., Chicago, IL x 
U.S. DOT, Cambridge, MA x 
Control Data Corp., Minneapolis, MN x 
3M Company, St. Paul, MN x 
(Multiple Employers), Newark NJ x 
NY State University, Albany. NY x 
Lerner Architectural Firm, New York, NY x 
(Multiple Employers)New York, NY x 
NYNEX, New York, NY x 
Blue Cross/Blue Shield, SC x 
Tennessee Valley Authority, Kno:>.."Ville, TN x 
(Multiple Employers), Houston, TX x 
(Multiple Employers), Crystal City, VA x 
Puget Sound Demonstration, WA x 

~ 

(Multiple Employers), Seattle. WA x 
(Multiple Employers), Madison, WI x 
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TABLE A-Ild. AREA WIDE RIDESHARE INCENTIVES 

Location 
Areawide Commute Transportation Management Tax Incentives and 

Management Organizations Organizations Subsidy Programs 

Phoenix, AZ x 
California - x 
Los Angeles, CA x 
Sacramento, CA x 
San Francisco, CA x 
San Fernando Valley, CA x 
Hartford, CT x 
Boston, MA x 
Montgomery County, MD x x 
North Bethesda, MD x 
Minneapolis-St. Paul, MN 
New York City, NY x 
Portland, OR x 
Seattle, WA x 
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TABLE A-lie. IMPROVED PUBLIC TRANSIT 
System/Service Expansion System/Service Operational Improvements 

Fi.~ed Guidcway 
Fixed Roule and Ci1·cumfcrenlial 

Paratrnnsit Feeder Bus Express Bus 
Bus Roule and 

Improved Schedule 
Bus Traflic 

Location 
Transit 

Exprc.s Bus and Local Bus 
l'rogrnms Sc1vicc Scn'icc 

Schedule 
Tn1ns1Crs Coordination 

Signal 
Sc1Yicc Se1Yicc ll.lodilicalions Preemption 

Tucson, AZ x 
"" An<!elcs, CA 
j:);;.cr, CO 

-•-···---·---····-+·- ---·---··------+----- ----- ---·f -- ----------+---- ------·---+-~--- --·-------
FL x Brevard 

Louisville, KY 
-- --------- - ---- --- -- ---·-··------!!------· -····-----+---- .. ------····-- ··+ ·---------!---·-
Kent, 011 ----·------· ----·- -~---- ---- --~ ----------- ---- ---•--------.. ·-··-r··-------------+---------------r--·--------------r-------------
Prn11and, OM x 

------r----------------- --~ --- -------- ------- -
Norfolk, VA 

Road 
Operational 

Changes 

x 



TABLE A-He (CONT'D). IMPROVED PUBLIC TRANSIT 

Location 

SyslcmlService Operational Improvements (Cont'd) 

Operallons 
r-loniloring 

f\faintcnancc 
lmprovcmcnls 

Park·ilnd·Ridc 
.Ser\'icc 

Subscription 
Bus Service 

Employer r-tarketiug and 
Olforcd lnfonualion 

Incentives Programs 

PcakiOff-Pcak 
Transit Fares 

,ouisvillc, KY 
K;;C:-Oo---~--~----·•---------·----+-----------....----- ------ -------- ______ ...._ ______ ........ 

Demand/I\ lark ct Strategies 

Sim1>lificd Fare 
Collection 

Reduce 
Fares 

r-tonthly 
Passes 

Untickcl 
f>rograms 

l>asscugcr 
Amenities 

Joint 
Development 

Acti\·ities 

--------·---·-------·+-------~------ -------- ,___ ________ --------- ,....---------~·--- ~·----+------+------t-------+------ ...... 
l>o1tland, OH 

~ x 



TABLE A-Ilf. HIGH-OCCUPANCY VEHICLE LANES 
Freeway 

Location 
Exclusive Barrier or Buffer Concurrent 

Contraflow 
Queue 

(Separate ROW) Separated Flow Bypass 

Phoenix, AZ I i x 
Los Angeles, CA I x x I 

!Orange County, CA I I x I 

San Diego, CA I x I 
San Francisco, CA l x x 
San Fernando Valley, CA : I 

San Jose, CA 
I 

! x - ; Ottawa-Carleton, Canada x I 

.Denver. CO I i x 
Hartford, CT x ; 
Washington, DC : x i x I 
Orlando, FL I x I 

I I 

Miami, FL I i x I 

Atlanta, GA I 
I 

Honolulu, HI I x x 
Chicago, IL 

I 

i i 

Indianapolis, IN ' I 
Louisville, KY I 

' 
New Orleans, LA I ! I 

I 

Boston. MA i x ! 

Baltimore, MD 
I 

I I 
Minneapolis, MN I x I I I I 

Ft Lee, NJ 
I x I 

!New York City, NJ I I x 
~ ork City, NY I x ' 
Harrisburg, PA ' I 
Portland, OR I I i 

I 

Philadelphia, PA I I I 
Pittsburgh. PA x x I 

• 
i ! 

San Juan. PR I i 
Dallas, TX ' : x 
Houston, TX x i : 
San Antonio, TX i 
Seattle, WA i x I 

I 
Madison, WI I I I 

I 
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TABLE A-Ilf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Arterial 

Concurrent Reversible Median 
Entrance 

Parking 
Location Contraflow Bus Street Bus Tunnel Ramp 

Flow Flow Lane 
Priority 

Facilities 

Phoenix, AZ ! 

Los Angeles, CA x I i I 
I 

Orange County, CA I i I 
San Diego, CA I I I I 

I I I 

San Francisco, CA x ! i 
San Fernando Valley, CA I i I 

I 

San Jose, CA I I ! I 

I I 

Ottawa-Carleton, Canada i I I i i I 

Denver, CO x t I 
I I 

Hartford, CT 
I I I 

I I I 

Washington,-DC x i : i I 
Orlando, FL ! i I l 

! ' l 
Miami, FL x x I x : x I 

Atlanta, GA i I x I 

I I : 

Honolulu, HI ' ' : I 

Chicago, IL x I x I I x : 
I I 

Indianapolis, IN ! x ' ! ' 
i 

Louisville, KY ' x I I I 
I ' 

New Orleans, LA i i x I 

Boston, MA 
I I 

I I 

Baltimore, MD x 
Minneapolis, MN ! 

I i I 
Ft. Lee, NJ 

I 

! 
I 

I ! 1 

New York City, NJ I l 
New York City, NY x : ! I 

I I 

Harrisburg, PA x ! I I 
I ' 

Portland, OR I I ! : x 
Philadelphia, PA ! I i ! I 

Pittsburgh, PA I x I i i x I 

San Juan, PR ' x i ' 
I 

' I ' 
Dallas, TX x ' I l I ' I 

Houston, TX x I ! i ' I 
San Antonio, TX ! x I I 

I I I i 
Seattle, WA I 

I 
I i : 

Madison, Wl l x I I : : I I I 
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TABLE A·Ilg. TRAFFIC FLOW IMPROVEMENTS 
Traflic Operalions 

Turning 

Location 
Traffic Addiliooal Lanes w/o l'nlmcl:lion and 0-Way TllmLmc Movement and Rcvcnible Sln:llglhcn Cwb 

Signalil.atioa New~ Roadway Wideniii,i S1rCCla Imaallalioll LancUac Lanca Cul CGnlrols 
R.Cl1riclion 

IAri7.ona x 
iPhoenix, AZ 

rrllCSOll, AZ 

~omia x 
Darden Grove, CA x 
Ila Allgdcs, CA 

. 
City, CA x 

s-to,CA x 
San Diego, CA 

San Fnnc:isco, CA x 
Sanlo.w, CA 

$umayvale, CA x 
IDcn-.co x 
dabo Springs, CO 

Florida ,_. 
- FL x 

IAtlanla. GA x 
·- m x 

iDcs Moines, IA x 
~.IL 
fl. Wayne, IN x 
r--'-"" KY 

lLakc Charles, LA 

Bolton.MA 

Dcttoil. MI 
Missouri. x - •. MN 

SI. Paul, MN 

New Jmic:y 

New Jmiey (I-80) 

Albuquerque, NM 

New York 
Lollll Island, NY 

NewYodc,NY x 
Queens, NY 

Syn;:us;:, NY x 
Tarrytown, NY 

North Carolina x 
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TABLE A·Ilg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Traffic: Opmlions (Cont'd) Emorecmcmt and Mlnagcmcnt 

lmprovl:d Traffic: 
New Freeway LIDcs Usil!g 

Jru:idcDt Dctcclion and 
Loealion 

Conlrol DcMcea 
Grade Separation Skouldcn or Redueod Lane 

Management S)'lfeml 
Wid1bs 

Arimm 

Pllocaix. AZ 
TllCIOll, AZ 

California 
Galdca Grove, CA 

Loa Angeles, CA x 
Redwood CiJy, CA 
Sacramento, CA 

San Diego, CA 

San Fi:anclsro, CA 

SanJoae, CA 

Sumtyv.llc. CA 

Denwr,CO 

dabo SpriDgJ, co 
Florida 

- FL 

Al1aal:a. GA 
·m 

Des Moines, IA 
Chicago, IL x x 
Fl. Wayne, IN 

' , _ _,,. KY 

Lake Charles, LA 
B-.MA 

Dclroil. MI x 
Millsouri 

MN 

SI. Paul, MN 
New Jersey 
New Jersey (I-110) x 
·- NM 

NcwYort 
lLom Island, NY 
New YOik, NY 
Oueens, NY 
,,_ 

NY 

Tmytawn,NY 
lNOl1h Carolina 
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TABLE A·Ilg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Enfoo:cment and Mallagcment (Contd) 

Loc:alion 
Fnieway DivmioD. and 

Ramp Metering 
Mailllinc Inlcanded Surveillance 

Enforcement 
lllldlipnt· v daiclc 

AdWtory Signing Metering llld Conlnll ffiPway Syla:n1I 

~ 

Phoenix, AZ x x 
ifucson, AZ x .. 
Garden an-, CA 

tAll Angeles. CA x x x 
~ 

City, CA 

Sacramcmo, CA x x 
Saa Diego, CA x 
San Fnncilco, CA x x x 
Saniosc, CA x 
Smmyvale, CA 

Denwr,CO x 
Jdaho Sprinp, CO x 
f'lorida x 
Gainesville, FL 
Adant.a. GA 

Honolulu, HI 
Des Moines, IA 

Chical!o. IL x 
Ft. Wayne, IN 
'--~~-.!'tt 'KY 

Late Cbadcs, LA x 
$OlfOtl, MA 

Pctroil, MI x 
Missouri 
- . MN x 

$LPaul,MN x 
~cwJcrxy x 
!New Jcrxy (l-80) 

[Albuquerque, NM x 
~cw York x 
1£..owz Island, NY x 
~cw York, NY 

Ouc:em. NY x 
""" NY 

rt°arry10wn, NY x 
North Carolina 
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TABLE A-Ilg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Traffic Opcrllliona 

Turning 

Localion 
Traffic: Addiliooal Lana w/o Jnlctsoclion and Ono-Way Tum Lane Movement and RtM:nible SIRnglbcm CUrb 

Signalizalioll New Cooslmclion Roadway W"Kleninf! Sums Jmtallalion LancUse Lana Cut Controls 
Reslriclion 

ICinciruWi, OH 
iColumbus, OH 
Portland, OR - x 
li..chigh, PA 

ll'biladelPbia, PA 

PA 

PaW!Uckct, RI x 
SC x 

lsioux Falls, SD x 
fr ex.as x 
Amlin, TX 

Dallas, TX I 
IFort Wonh, TX 

!Houston, TX 
ISan Antonio, TX 

!Virginia 
VA x 

Hampto11, VA 

Norfolk, VA 

Seaalc, WA 

Madison. WI 

WI x 
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TABLE A-Ilg {CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Traf& ()pcralions (Cont'd) Enforcement and Management 

Improved Traflk 
New Fn:cway Lanca Using 

lllcidc:nt Delcelion aad 
L®a1ion Grade Scpanlion Sbouldcn or R.cduccd Lane 

Conlrol.~ 
Widdis 

Management Systems 

tcincirmali, OH 
lcolvmbua, OH 
iPouland, OR 
iLclWm. PA 

" • PA 

PA 

IPaw111dcct, RI 
SC 

!Sioux Falls, SD 

trcxas 
IAuatin, TX 

IDallas. TX 
!Fort Wonh, TX 

!Houston, TX 

!San Antonio, TX 

Vqinia 
- VA 

VA 

Norfolk, VA 
$eallle, WA 

WI 
WI 
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TABLE A-Ilg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Enforcc:mcnt and Management (Cont'd) 

Localioo 
Freeway Diversion and 

Ramp Metcriog 
Mainline Jntcpred SurYcillanee 

Enforcc:mcnt 
lnfdliaent-Vchiclc 

Advisory Si,gning Metcriog andConlnll Highway Systems 

Cincinnati, OH x 
k::olwnbus. OH x x 
IPortland, OR x 
iLchigb, PA x 

. • PA x 
!Pittsburgh, PA x 
IPawtuWt, Rl 

SC 

lsioux. Falla, SD 

lrcxas x 
IAuslin, TX x x 
!Dallas, TX x x 
IFort WOl1h, TX x x 
iu-.~- TX x 
!San AnlOllio, TX x 
Virginia x 

VA x 
Haml>ton, VA x 
NO!folk, VA x 
Scalde. WA x . . WI 
Milwaukee, WI x 
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TABLE A-Ilh. PARKING MANAGEMENT 

Location 

Preferential Parking for 
HOV 

Rate Reserved 
Reductions Spaces 

Public Sector Parking Requirements On-Street Parking 
Parking Pricing in Zoning Codes Controls 

11-------------------------+-----------+----------- ---------------------~~ ------- -- -

San Francisco, CA x x x 
Santa tz, CA x 

Commercial 
Vehicles 

Control of 
Parking Supply 

--- ----------·--------------+-------------·----- ---------·------·~-------~--·-- ---- ----·-----------------~ --------·------------ -----------
Hartford, CT x 
---------- ------------- --- -- -~----~--- !-------------------·------------------------·--------------------- ------ _____ , ___ " ___________________ , ___________________ - --- _, __ --------

Orlando, FL x 
------~---------~----

Honolulu, HI x __________ , _______________ , _____________ -----------~------ ----~----~-~-----·-- ------ ;-----------------·- ------------------·------- -- ------~--

Chicago, IL x x x 
l-----------------1-----------------1------------------ ---------- --- ----·----- ------ ------- ------------ ---------------

Boston, MA X 
--------------11 

Baltimore, MD x 
--------------·-----------~"' -----~- ----------------- ------------ ~-------~ ---------- --------- ----~--------·-- -----------

x x Montgomery County, MD ---------------·------ -------- --------- - --·- ·-----------· ----- ------------ -- --------- - ----·-~- ----- -------- - ----- -·---- ---- ------ ---~ --·- --- ----------- -- -- - ---------------------- -

Minneapolis, MN X 
----------------- ----------- --------- r--

New York, NY x 
11-----------------·---11- ------------>------- --------~----------- -------~---t----·----------------1--------

Portland, OR x x 
x Eugene, OR 

lt----------------1!---------- ------- ------ -----·----------------------!·-------------- ----!-----· 
Knox-ville, TN X 
------------ -------~- ---~-----~--- -------·--------------------- ---------~- -----------1-------------11 
San Antonio, TX X ----___ __, _______________ ---------r---------------------
Bellevue, WA 

-------------- ------,.....-------------1-------------------------1----------~·-----
x 

Seattle, WA x x x 
------------------r-----f------~-------1----------~---------11---------+--------11 

Madison, WI x 



TABLE A-Iii. PARK-AND-RIDE/FRINGE PARKING 

Location 
Dedicated 
Facilities 

Direct Ramps 
Locate Services 

at Lots 
Joint Use 

Major Transit 
Stations 

Friuge Parking 
Transit/Shullle Priority Parking Bicycle 

Services for HOV Lockers/Storage 

Los Angeles, CA X X 
---·---------- ----- ----- -------------------1--------------1--------1,---------- -------- ------------·-------------1-----------------11 

lCalgarv, Canada X 
-----·----- ----·-----

x x x 
Hartford, CT x 

- ------------ '~--- ·----
8_10~tg_<:i,J_L ____________________ _ x 
V\thmta, GA x 
l-

oo ~-~~~~l_, 1\1~-- ---- ·-1----------- ------·-··-+· > St. Paul,_M ___ N _________ 
1 
________________ 

11 
___ _ x 

St. Louis, MO x 
ff~~1~ton, NJ ------•-----------------•--------- x ---

--1---·-·---···-. --·-------1-------------- - '--------
New York, NY X (Planned) 

--·-------- - ~·~------ ---- ----~----- ------------1- ----------------1---·-----
Cleveland, OH x x 
--------~---~---- -1------------ -·---------------------·-·-------------------- , _________ - - ----- ------------ ----1------------------11 

roledo, OH x x 
--------·--- --------~~~--------1--··-- - --·-- ---· ---1-"---- ------·--11---------·------·-----ll 

Philadelphia, PA ------------------- , _________ , _________ _ ·-- ---·- ------------·- x 
----·-!---------- ----------·----- ------------

San A11tonio, TX X X 
11------------------1"--------- ------~--- ----- - -- -- ------ ----- ----~------1---------------1-------------------1-- - -~~------- ----~-·---~---·--

!-IOUS[O!l, TX x x 11----------- --------- -----~~-- -~----- ----~~~-- ~-------- ~-------·---------------•-·--------------1---------------·--"-11 

Seattle, WA x x 
---------· ---------~---------------- :------------1-------------1--------~~-----~------~-----·--------~ ---------
Milwaukee, WI x 



TABLE A-llj. BICYCLE AND PEDESTRIAN MEASURES 

Bicycle Facilities 

Location 
Routes, Lanes and Bicycle Plans Bicycle Lockers, Racks and Other Showers and lntegation 

Ordinances Education 
Media and 

Paths and Maps c.oordinators Storage Facilities Clothing Lockers with Transit Promotion 

ifucson, AZ. x x x x x 
Davis, CA x 
Palo Alto, CA x 
iXerox Corporation, Palo Alto, CA x x 
Fleetwood Enterprises, Inc., Riverside, CA x x 
Empire State Office Plaza, Albany, NY x x 
Eugene, OR x 
Seattle, WA x x x 
Madison, WI x x x 

(Cont'd) 

Pedestrian Facilities 

Sidewalks and 
Sidewalk 

Location Safe Facilities Enviromnent/ Connections with Transit Education 
Walkways 

Furniture 

lrul:S<ln, AZ. 
Davis, CA 
!Palo Alto, CA --Polo-CA ood Enterprises, Inc., Riverside, CA 

State Office Plaza, Albany, NY 
OR 
WA 

HMadison, WI 



TABLE A-Ilk. SPECIAL EVENTS 

Location 
Remote Parking with Public 

Shuttle Se1vice Transpm1at ion 
llighway 

Improvements 
Signage, Communications, and 
Public Educatimillnfom>ation 

Traffic Flow 
lm1irovements 

Parking 
Management 

!984 Ol~1npics,_'::<>:~ A_n.=ll,c __ l_c_s.:_.C_A _____ I--------___ _,,X_' ________________ , _________ X_' _________ + ______ X ____ , _____ X_' ___ _ 

Pedestrian 
AccesslCirculation 

[)_rlando Ce_ritroplc==_Orland()~£~- --•--------------------•--- ___ 2"_ ___________________ , ____________ X_' ________________ , _______ X_' __________ )( ______ 1 ___________________________ 
11 

'Southeast Expressway, Boston, MA 

1982 World's Fair, KnoX\·illc,_Et:' .. 
Husky Stadium, Seattle, \VA 

(Cont'd.) 

Location 

u1vmmcs. Los Ci\ 

_ rland<>_ Centroplcx, Orlando, FL 

Southeast Expressway, Boston, l\IA 

1982 World's 

Husky Stadium, Seattle, \VA 

x x x 
x x x x ---- , _________________ , _______ . -------------··- - ----- -- ------------------·------------
x 

Public And Private 
Coordination 
Commillce 

x x 

Operations i\ltcmatc Travel 
Response Team Schedules 

Rescheduling of Tmck Trnvcl 

x x 

x 
x 



TABLE A-III. VEHICLE USE LIMITATIONS/RESTRICTIONS 

!Location !Route Diversion I No-Drive Days I Control of Truck Movement I 
Phoenix, AZ x 
Burbank, CA x 
Oakland, CA x 
Pomona, CA x 
Riverside, CA x 
Denver, CO x x 

-
Washington, DC x 

·--Miami Beach, FL x 
Honolulu, HI x 
Danville, IL x 
Atchison, KS x --
Louisville, KY x 

-
Boston, MA x 
Salisbury, MD x 

C---· 

Kalamazoo, MI x 
Minneapolis, MN x -
Brooklyn, NY x 

---,._.__..___._ 
Portland, OR x 
Allentown, PA x 

-- -~~--

Philadelphia, PA x 
Providence, RI x 
Memphis, TN x ,...__ 
Madison, WI x 
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TABLE A-Um. ACCELERATED RETIREMENT OF VEHICLES 

Program Duration 

Locution Vehicle Dollar Value of 

Rligibility PHyment Buy~Back Period One-Time Sequential 

Los t\ngeles, Cl\ x 

Limitations on Number of 
Administrntlon 

V chicles Bought 

None Maximum Retirement vs. Tune Up Public Sector Private Sector 
Credit for Emissions 
Banking and Trading 

x x 



TABLE A-lln. ACTIVITY CENTERS 

Location 
Design Parking Regulations and Mixed Use Development 

Site Plan Review Ordinances 
Guidelines/Regulations Standards Ordinances and Zones 



TABLE A-Ilo. EXTENDED VEIDCLE IDLING 

Location 
Controls on Drive- Limitations on Idling of 

Vehicle Modifications 
Through Facilities Heavy-Duty Vehicles 

Placer County, CA x 
Sacramento, CA x 
SCAQMD,CA x 
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TABLE A-Ilp. EXTREME LOW-TEMPERATURE COLD STARTS 

Location 
Vehicle Parking Facility Transit Use 

No-Drive Days 
Vehicle Fleet 

Modifications Electrical Outlets Incentives Operations 

!Fairbanks North Star Borough, AK I x I x I I I I 





TABLE A-III 

TCM APPLICATION DETAILS 

97A 



LIST OF ABBREVIATIONS 

ADT .......... average daily traffic 

AM Pk ........ morning peak period 

B ............. billion 

B:C ........... benefit:cost 

blk ........... block(s) 

Bsn ........... businesses 

Cons .......... conserved 

Emp .......... employees 

Est ........... estimate 

gal ............ gallons 

HOV .......... high·occupancy vehicle 

Hr ............ hour 

init ........... initial 

int ............ intersection 

JAC .......... Jason A. Crawford 
(Texas Transportation Institute) 

kg ............ kilogram 

km ........... kilometers 

kph ........... kilometers per hour 

ltr ............ liter 

M ............ million 

Mg ........... megagram 

mi ............ mile 

98A 

mon .......... month 

min ........... minute 

mph .......... miles per hour 

NA ........... not available 

net ............ network 

Oper .......... operating 

Pass .......... passengers 

Pd ............ period 

Pk ............ peak 

PM Pk ........ evening peak 
period 

Pop ........... population 

reg ........... region(al) 

sig ............ signal 

SOV .......... single~upant 
vehicle 

Sq ............ square 

V ·H .......... vehicle-hours 

Veh ........... vehicle 

VKT .......... vehicle kilometers 
traveled 

VMT ......... vehicle miles 
traveled 

wkdy .......... weekday 

wrksta ......... workstation 

yr ............ year 
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TABLE A-Illa. TRIP REDUCTION ORDINANCES 

Implementation 
Action/Example Date Roadway 

~necial Use Permits 

Ne11oliated Aereemenls 

Community Redevelopment Agency, LA, CA -- --
Sacramento County, CA -- --
Montgomery Co., MD .. .. 

Trin Retluctif>n Goals Pro1>ram 

Maricopa Assoc. of Governments, AZ 1988 ·-
San Diego, CA 1990 --
Ventura County, CA 1989 .. 
North Bethesda, MD 1986 .. 
Silver Spring, MD -· ·-
Alexandria, VA May-87 --

IMnmlnted RideslutrinP nm/ Actii•ih> 

Programs 

Los Angeles, CA 1988 --
Pleasanton, CA Oct-84 ·-
San Francisco, CA -- --
South Coast Area, CA 1-Jul-88 --
Denver, CO .. --
Seattle, WA -- .. 

Trans. llfana,.ement Funds and 

Districts 
Berkeley, CA -- --
Oxnard, CA -- -· 
Silver Spring, MD 1988 --
Ventura County, CA 1989 --

Reauiremenls for A1/eauate Public 

Facilities 

Montgomery County, MD .. --
Conditif>ns of Annroval for New 

Cons/ruction 

Type 

Area 

x 
x 
x 

x 
x 
x 
-· 
x 
x 

x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

x 

Site (extent) 

Kilometers Sq. Kilometers No. of 
Business (Miles) (Sq. Miles) Employees Units Parking Fleet Cost($) 

·- ·- .. -- ·- .. -- -· 
-- -- .. .. .. .. -· .. 
-· .. .. .. -- .. .. -· 

.. -- -- .. -- -- ·- --

.. -- .. 109 .. -- .. --

.. .. ·- .. . . -· .. --
x -- 0.0971 (0.0375) .. -· .. .. ·-
-- ·- -· -- -- -- -- --
·- .. -· .. -- -- -· --

-- -- -- ·- -- ·- -- --
-- -- -- -- 50,000 Pop. -- -- --
-- ·- -- -- -- -- -- --
·- -- - -- 8,000 Bsn. .. .. $106 to $3821Emp. 

-- -- -- -- -- -- .. .. 
.. .. .. ·- -- -- -- --

-- ·- -- -· .. .. .. --
-- -· .. -- 120,000 Pop. -- .. --
.. .. -- .. . . -· -- --
-- -- -- .. ·- .. .. --

-· .. -· -- -- -- -- .. 



TABLE A-Illa (CONT'D). TRIP REDUCTION ORDINANCES 
' Travel Impacts 

Speed Fuel Cons. 
Action/Example VKT(VMT) kph(mph) Delay Stops Travel Time Ridership Veh. Removed ltr (gal) 

!'i!necial Use Permits 

iN..,,otiat1J A oreements 

Community Redevelopment Agency, LA, CA -- -- -- - -- .. .. .. 
Sacramento County, CA -- -- -- -- .. -- .. .. 
Montgomery Co., MD -- ·- -- -· -- ·- -- --

Trin Reduction Goals Program 

Maricopa Assoc. of Governments, AZ -- .. -- -- -- -· .. .. 
San Diego, CA -12.2% in 1991 ·- ·- .. -- .. ·- --
Ventura County, CA .. .. .. .. .. .. .. --
North Bethesda, MD .. .. .. .. -- .. . . . . 
Silver Spring, MD -- .. .. .. -· .. .. .. 
Alexandria, VA ·- .. .. .. .. . . .. .. 

Mantloted Rideshorifff• anti ActivitiJ 

Prot:r11nw 

Los Angeles, CA .. .. .. ·- -· .. -- .. -0 Pleasanton, CA -· .. .. .. .. .. ·41.5% (Pk. Hr., 1988) .. 
0 

> San Francisco, CA .. .. .. .. .. ·- .. . . 
South Coast Area, CA -- .. - .. -- .. -8.4%ADT --
Denver, CO .. .. -- .. -- .. . . . . 
Seattle, WA ·- .. .. .. .. .. ·- .. 

Tran$'. Man11Pement Funds and 

Districts 
Berkeley, CA .. -- ·- .. .. -- .. . . 
Oxnard, CA .. -- ·- .. ·- .. .. --
Silver Spring, MD .. -- .. .. ·- .. .. .. 
Ventura County, CA .. .. .. .. .. .. . . ·-

Reauirenzents for AJeauafe Public 

Facilities 

Montgomery County, MD .. .. .. ·- .. .. .. ·-
Conditions of A nnroval for New 

Construction 



TABLE A-Illa (CONT'D). TRIP REDUCTION ORDINANCES 
Travel bnpacts (Cont'd) Emission bnpacts 

t co 03 HC NOx Overall 
Action/Example Mode Shift Rideshare • Occ. Mg (tons) Mg (tons) Mg (tons) Mg (tons) Mg (tons) References 

~I Use Permits 

"llleP()fiated A1>reemenh' 

Community Redevelopment Agency, LA, CA -· ·- -- .. .. ·- -- -· 3 

Sacramento County, CA -· -- -- -- -· -- -- -- 1 

Montgomery Co., MD .. -- -- -- -- -- ·- -· 3 

Trin Red11ction Goals J>.AAram 

Maricopa Assoc. of Governments, AZ -3%(20%) -- -- ·- -· -- -- -· I, 67 

San Diego, CA -- -- -· -- .. -- -- .. 72 

Ventura County, CA ·- -- -- -· -- -- - -- 71 

North Bethesda, MD -- -- -- .. -- .. -- -- 3 

Silver Spring, MD -- - -- .. -- .. -· .. 3 

Alexandria, VA -- .. .. .. -- .. -- -· 3 -0 
Mandated Rides/111rim! and Activih> -> 

Programs 

Los Angeles, CA .. ·- .. . . .. .. . . . . 2,44 

Pleasanton, CA 81%to 84%(NA) .. .. . . .. .. .. . . I, 2, 34, 57, 65 

San Francisco, CA -· .. -- -- -- -- -- .. 44 

South Coast Area, CA 76%to71%(NA) 14%to 18%(NA)(NA] {NA} +4.05%/yr. .. -· ·- .. . . 2, 45, 57 

Denver, CO ·- -- -· -- -- .. -· .. 44 

Seattle, WA .. .. .. .. -- .. . . .. 18 

Tr11n11. Manauement Funds anti 

Districts 
Berkeley, CA -· .. -- -- .. -· -· -- l 

Oxnard, CA ·- -- -- .. -· -- -· -- 2 

Silver Spring, MD -- NA (NA) [19"/o to 26%] {NA} 1.08 to 1.17 .. -- ·- -· .. 69 

Ventura County, CA -- -- .. .. .. -- .. .. 71 

Renuirements for Adenuate Public 

Facilities 

Montgomery County, MD -- .. .. -- -- ·- -- .. I 

Conditions ()f Annroval for New 

Construction 

NOTE 

t SOV (other) 

• Carpools (Vanpools) [Buspools] {Persons} 
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TABLE A-IIIb. EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Type 

Implementation Kilometers 
Action/Example Date Roadway Area Business (Miles) 

Rosarita Mexican Foods, Mesa, AZ 1989 .. .. x .. 
Brown & Pain, P.A., Phoenix, AZ 1988 .. .. x .. 
Childress Buick, Phoenix, AZ 1989 - .. x .. 
Sperry Flight Systems, Sperry Rand, Phoenix, AZ .. .. - x .. 
Hacienda Business Park, Alameda County, CA .. .. x .. .. 
Concord, CA .. .. x - .. 
Aerospace Corporation, El Segundo, CA .. .. .. x .. 
Heller Financial, Glendale, CA 1991 .. .. x .. 
Allergan Company, hvine, CA .. .. .. x .. 
Flour, hvine, CA .. .. .. x .. 
Gotcha Sportswear, hvine, CA 1987 .. .. x .. 
hvine Spectrum, hvine, CA .. .. x .. .. 
IT Corporation, Itvine, CA 1990 .. .. x .. 
Shur-lok Corporation, hvine, CA 1989 .. .. x .. 
City of La Habra, CA 1990 .. .. x .. 
Lawrence Livermore National Laboratories, 

Livermore, CA .. .. -· x .. 
ARCO, Los Angeles, CA .. .. .. x .. 
Bechtel Power, Los Angeles, CA .. .. .. x .. 
Commuter Transportation Services, Los Angeles, CA 1977 .. - x .. 
UCLA, Los Angeles, CA .. .. -· x .. 
Fireman's Fund Insurance Co, Marin, CA .. .. .. x .. 
State Farm Insurance, Orange County, CA .. .. .. x .. 
Varian, Palo Alto, CA .. .. .. x .. 
Contra Costa Center, Pleasant Hill, CA .. .. x .. . . 
City of Pleasanton, Pleasanton, CA Oct-84 .. x .. .. 
Twentieth Century Corp., W. San Fernando, CA - .. .. x .. 
Bank of America, SF, CA .. .. .. x -
Children's Hospital, SF, CA .. .. .. x .. 
FMC Corp., San Jose, CA .. .. - x . . 
Bishop Ranch, San Ramon, CA .. .. x ·- .. 
City of Simi Valley: Public Services Center 1991 .. .. x .. 
Lockheed Missles and Space Co. Sunnyvale, CA .. -· .. x .. 
Kinko's Service Corporation, Ventura, CA 1991 .. -· x .. 
Walnut Creek, CA .. .. x .. .. 

Site (extent) 

Sq. Kilometers No.of 
(Sq. Miles) Employees Units Parking Fleet Cost($) 

- 229 .. .. - .. 
. . 263 .. .. .. . . 
.. JOO .. . . .. . . 
. . - - .. IOvam .. 
. . 8,000 .. .. .. . . 
. . .. .. . . .. . . 
. . . . .. . . 11 vans .. 
. . 253 .. .. .. . . 
.. l,300 .. . . .. . . 
. . 5,200 .. . . .. . . 
. . 175 .. . . .. . . 
.. 17,000 .. . . .. . . 
.. 145 . . .. .. . . 
.. 174 .. -- .. . . 
. . 123 .. .. .. . . 

. . 7,200 .. . . .. . . 

. . 1,500 .. .. .. . . 

. . 7,000 .. . . .. . . 

.. 117 .. . . .. . . 

.. 18,000 .. 20,000 .. 2,428,689/yr. 

. . 3,800 .. . . .. . . 

.. . . .. .. -· .. 

.. 5,000 .. . . .. . . 

.. 1,500 .. . . .. .. 
-· .. .. . . .. . . 
.. 1,150 .. . . .. . . 
.. I0,000 .. .. .. . . 
.. 1375 .. . . .. . . 
·- 5,000 .. .. .. . . 
.. 12,500 .. .. .. . . 
. . 150 .. . . .. . . 
.. 20,000 . . ·- -· .. 
.. 283 .. . . ·- .. 
.. . . .. . . .. .. 



TABLE A-Illb (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Travel Impacts R 

Speed 
Fuel (~:i~· ~ 

Action/Example VKT(VMT) kph (mph) Delay Stops Travel Time Ridership Veh. Removed ltr 

Rosarita Mexican Foods, Mesa, AZ .. .. .. .. . . .. ·- --
Brown & Pain, P.A., Phoenix, AZ ·- ·- -· -· .. -- -- --
Childress Buick, Phoenix, AZ -- -- -- -- -- -- -- --
Sperry Flight Systems, Sperry Rand, Phoenix, AZ -- -- -- -- -- -- -- --
Hacienda Business Park, Alameda County, CA ·- -- -- -- -- -- -9.1% Veh. Trips --
Concord, CA -- -- -- -- -- -- -- --
Aerospace Corporation, El Segundo, CA -- -- -- -- -- -- -· --
Heller Financial, Glendale, CA -- -- -- -- -- -- ·- ·-
Allergan Company, Irvine, CA -- ·- -- ·- ·- .. .. --
Flour, Irvine, CA -- -- -- -· -- ·- ·- ·-
Gotcha Sportswear, Irvine, CA -· -- ·- -- -- .. -- .. 

- Irvine Spectrum, Irvine, CA ·- ·- -· -- .. ·- -· -· 
0 w 
> 

IT Corporation, Irvine, CA -· -- -- ·- -· -- -- --
Shur-lok Corporation, Irvine, CA -- -· ·- -- -- .. -- -· 
City of La Habra, CA -- -- -· -· -- -· -- --
Lawrence Livennore National Laboratories, 

Livennore, CA .. .. -- . . ·- -· ·- -· 
ARCO, Los Angeles, CA -· -· .. -· -- -- ·19.1% Veh. Trips -· 
Bechtel Power, Los Angeles, CA -- .. .. -- ·- -- -- ·-
Commuter Transportation Services, Los Angeles, CA -- -- -- -- ·- -· -- --
UCLA, Los Angeles, CA -42,641/day (-26,496/day) -- -- -- -- -- -5.S% Veh. Trips --
Fireman's Fund Insurance Co, Marin, CA -- -· -- -- -- -- -- --
State Fann fusurance, Orange County, CA -- -- -· -· ·- -- -22% (Veh. Trips/IOO Emp.) .. 
Varian, Palo Alto, CA -- ·- ·- -- -- -- -- --
Contra Costa Center, Pleasant Hill, CA -- -- -- -- .. -- -- --
City of Pleasanton, Pleasanton, CA -- ·- -- -- -- -· -4.8% Veh. Trips --
Twentieth Century Corp., W. San Fernando, CA -- -- -- -- -- ·- -- --
Bank of America, SF, CA ·- -· -- -- ·- -- -- -· 
Children's Hospital, SF, CA -· ·- -- -- -- 16% to 20% -- -· 
FMC Corp., San Jose, CA -- -- -- -- -· ·- -- -· 
Bishop Ranch, San Ramon, CA ·- -- -· -· -- -- -16.6% Veh. Trips .. 
City of Simi Valley: Public Services Center -- -· ·- -- -- -- -- -· 
Lockheed Missles and Space Co. Sunnyvale, CA .. -· .. ·- - -· .. --
Kinko's Service Corporation, Ventura, CA .. -- .. -· .. -- -- ·-
Walnut Creek, CA -- - -- -· .. ·- - .. 



TABLE A-Illb (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Travel Impacts (Cont'd) Emission Impacts 

' t co 03 HC NOx Overall 
Action/Example Mode Shift Rideshare * Occ. kg (tons) Mg (tons) Mg(tons) Mg(tons) Mg(tons) References 

Rosarita Mexican Foods, Mesa, AZ 67%(33%) -- -- ·- .. -· -· ·- 71 

Brown & Pain, P.A., Phoenix, AZ 76%(24%) .. .. -- .. ·- .. .. 71 
Childress Buick, Phoenix, AZ 77%(23%) .. - -- .. - -· -· 71 
Sperry Flight Systems, Sperry Rand, Phoenix, AZ -· .. - -· ·- ·- ·- .. 43 

Hacienda B11J1iness Park, Alameda County, CA ·- - ·- .. -· -- -- .. 66 

Concord, CA 73%(27%) - ·- -· -· .. .. -- 57 

Aerospace Corporation, El Segundo, CA ·- .. .. .. ·- -· -· ·- 43 

Heller Financial, Glendale, CA 65%(35%) .. .. ·- -- -· -· -· 71 
Allergan Company, Irvine, CA -- 10%(9%)[NA] {NA} -- ·- -- -· ·- -- 46 

Flour, Irvine, CA -· +17% (+23%)[NAJ {NA} -- -- -- -- ·- -· 44 

Gotcha Sportswear, Irvine, CA 60%(40%) -- .. .. -- ·- .. -· 71 
Irvine Spectrum, Irvine, CA 82% (18%) .. -· ·- .. ·- ·- .. 46 

IT Corporation, Irvine, CA 80%(20%) .. .. -- ·- ·- -- -- 71 

Shur-lok Corporation, Irvine, CA 78%(22%) .. -- .. -· .. .. -- 71 

City of La Habra, CA 60%(40%) .. .. .. .. -- -- -- 71 
Lawrence Livermore National Laboratories, 

Livermore, CA 51%(49%) NA(53)[NAJ {NA} .. -- -- -- -- -- 19 

ARCO, Los Angeles, CA -- NA (55) [NA] {NA} -- -- -- -- -- -- 48,66 - Bechtel Power, Los Angeles, CA 50%(50 %) -- .. -- -- -- -- -- 48 
0 
~ 

Conunuter Transportation Services, Los Angeles, CA 58%(42%) -- -· -- -- .. .. .. 71 

> UCLA, Los Angeles, CA .. NA (65)[NAJ {NA} .. ·- -- ·- -- -· l, 66 

Fireman's Fund Insurance Co, Marin, CA .. 840 (29) [4J {NA} .. . . .. ·- .. .. 19 

Slate Farm Insurance, Orange County, CA .. .. .. ·- -- - -- -- 48 

Varian, Palo Alto, CA 82% to 63% (NA) .. ·- -· .. -- -- -· 46 

Contra Costa Center, Pleasant Hill, CA 78% to 70% (NA) .. .. -· -- -- -- .. 46, 51 

City of Pleasanton, Pleasanton, CA 81% to 84% (NA) -- -- ·- -- -- -- -- 46, 57, 65, 66 

Twentieth Century Corp., W. San Fernando, CA 90% to 65% (NA) 6%to 31%(NA) [NA] {NA} -· -· -- -· .. ·- 46 

Bank of America, SF, CA .. 200 (9) [NA] {NA} ·- .. -· - -- -· 19 

Children's Hospital, SF, CA NA(+l6%) 55 (3) [NA] {NA} -· -· .. ·- - .. 19, 37 

FMC Corp., San Jose, CA 85% to 79% (NA) -· .. .. -- .. -- - 46 

Bishop Ranch, San Ramon, CA 55% to 70% (NA) ·- -- -· -- .. .. -- 46, 57, 66 

City of Simi Valley: Public Services Center 48%(52%) -- .. .. .. .. .. -· 71 

Lockheed Missles and Space Co. Sunnyvale, CA .. NA (NA) [NA] {2,000} -- ·- -- -- ·- ·- 19 

Kinko's Service Corporation, Ventura, CA 70%(30%) .. .. ·- ·- .. .. -- 71 

Walnut Creek, CA 90% to 85% (NA) .. ·- -- -· -- .. -· 57 

NOTE 
t SOV (Other) 

• Carpools (Vanpools) [Buspools] {Persons} 
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TABLE A-lllb (CONT'D). EMPLOYER·BASED TRANSPORTATION MGMT. PROGRAMS 
Type 

Implementation Kilometeni Sq. Kilometeni 
Action!E:<ample Date Roadway Area Business (Miles) (Sq. Miles) 

Cooni Company, Golden, CO -- -- .. x -- --
Rockwell lntemational, Golden, CO -- -- -- x -- --
Cobe Labs, Lakewood, CO -- -- -- x -- --
Hartford, CT -- -- x .. -· -· 
Hartford Steam Boiler, Hartford, CT -- -- -- x .. .. 
Travelers Insurance Co., Hartford, CT .. .. .. .. -- --
Montgomery Ward, Chicago, IL .. -- .. x .. . . 
Employees Reassurance Corp., Overland Park, KS .. .. .. x . . --
Rock Spring Park, Montgomery Co, MD .. .. x .. ·- .. 
US Nuclear Regulatory Commission, Montgomery Co., MD -- .. .. x .. ·-
Hallmark Cards, Kansas City, MO -- -- -· x -- --
3M Company, Maplewood, MN -- -- -- x .. --
Cenex Corporation, Minneapolis, MN -- .. -- x -- --
General Mills, Minneapolis, MN -- -- -- x .. --
Cargill, Inc., Minnetonka, MN -- -- ·- x -- -
3M Company, St. Paul, MN .. .. - x -- -· 
AT&T, Bedminister, NJ -· .. -- x -- --
Hoffman LaRoche Inc., Nutley, NJ -- ·- -- x -- --
FMC Corp., Princeton Area, NJ -- .. -- x -- .. 
Coming Glass Company, Corning, NY -- -- -· x -- ·-
Tennessee Valley Authority, KnoKVille, TN .. ·- ·- x -- .. 
Cooper and Woodruff, Amarillo, TX .. .. -- x -- --
Texas Instruments, Dallas, TX .. .. -- x .. --
Brown & Root, Houston, TX .. .. -- x -- .. 
Conoco, Houston, TX .. - .. x -- --
Panhandle Eastern Corporation, Houston, TX .. .. - x .. .. 
USAA, San Antonio, TX - -- .. x .. .. 
Irving Paper Mills, Brattleboro, VT .. - .. x -- --
Bellevue City Hall, Bellevue, WA -- ·- - x -· -· 
CH2M HILL, Bellevue, WA 1985 .. -· x .. --
Pacific Northwest Bell, Bellevue, WA -- ·- .. x .. .. 
US WEST, formerly Pacific Northwest Bell, Bellevue, WA 1981 .. -- x .. .. 
Pacific Pipeline, Kent, WA 1993 .. .. x .. .. 
King County, WA -- -- x .. ·- .. 

Site (extent) 

No. of 
Employees Units Parkini! Fleet Cost($) 

6,000 -- -- -- --
-- -- -- -- .. 

1,300 -- -- -- --
.. .. . . .. --
.. -- -- -- --
-- -- .. .. . . 
.. .. -- 6 vans .. 

575 -· .. .. . . 
12,000 -- .. -- --
2,450 -- ·- -- 35,506/yr . 

5,000 -- -- ·- --
12,000 -- -- .. --

-- .. -- 17 vans ·-
·- -· -· 16 vans --

2,000 -- -- -- .. 
12,700 -- .. -· .. 
3,500 -- -- -- --

-- -- -- 10 vans .. 
700 .. -- ·- --
-- .. -- IO vans --

4,200 .. -- .. .. 
.. .. ·- 9vans .. 
.. -- -- 10 vans --

4,400 .. .. .. . . 
2,300 -- .. .. .. 

.. .. ·- .. . . 
4,500 .. . . .. .. 

.. ·- -- 6vans .. 
450 -· .. -- .. 
400 .. -- .. .. 

1,150 .. . . .. .. 
1,150 .. 408 .. 27,625/yr. 
138 . . -- -- .. 
.. .. . . -· .. 
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TABLE A-Illb (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Travel Impacts 

Speed 
Actioll/Example VKT(VMT) kph(mph) Delay Stops Travel Time 

Coors Company, Golden, CO .. .. .. .. . . 
Rockwell International, Golden, CO - .. .. .. -
Cohe Labs, Lakewood, CO .. .. .. .. . . 
Hartford, CT ·- .. .. .. --
Hartford Steam Boiler, Hartford, CT .. .. .. .. . . 
Travelen Insurance Co., Hartford, CT - .. .. .. .. 
Montgomery Ward, Chicago, IL .. .. .. .. . . 
Employees Reassurance Corp., Overland Park, KS ·- .. .. .. .. 
Rock Spring Park, Montgomery Co, MD -· .. -· .. .. 
US Nuclear Regulatory Commission, Montgomery Co., MD -20,231/day (· 12,571/day) .. .. .. --
Hallmark Cards, Kansas City, MO .. .. -· . . .. 
3M Company, Maplewood, MN ·- -- .. .. --
Cenex Corporation, Minneapolis, MN -- .. -· .. .. 
General Mills, Minneapolis, MN .. -- ·- -- .. 
Cargill, Inc., Minnetonka, MN .. -- .. ·- .. 
3M Company, St. Paul, MN .. -- .. .. --
AT&T, Bedminister, NJ .. .. .. . . .. 
Hoffman LaRoche Inc., Nutley, NJ .. .. .. .. . . 
FMC Corp., Princeton Area, NJ .. .. .. .. . . 
Coming Glass Company, Coming, NY .. .. -- -- .. 
Te1U1essee Valley Authority, Knoxville, TN -48, 129/day (·29,906/day) -· ·- -- --
Cooper and Woodruff, Amarillo, TX .. ·- - -· ·-
Texas Instruments, Dallas, TX .. - ·- -· .. 
Brown & Root, Houston, TX -· .. .. -· .. 
Conoco, Houston, TX .. .. .. -- .. 
Panhandle Eastern Corporation, Houston, TX .. ·- -· .. --
USAA, San Antonio, TX -· -· .. .. -· 
Irving Paper Mills, Brattleboro, VT .. .. .. .. . . 
Bellevue City Hall, Bellevue, WA .. .. .. .. . . 
CH2M HILL, Bellevue, WA .. ·- .. .. . . 
Pacific Northwest Bell, Bellevue, WA .. .. .. .. . . 
US WEST, fonnerly Pacific Northwest Bell, Bellevue, WA -28,988/day (-18,012/day) -- .. .. .. 
Pacific Pipeline, Kent, WA .. .. ·- .. . . 
King County, WA .. .. .. .. . . 

Fuel Cons. 
Ridership Veh. Removed !tr {gal) 

.. - -

.. .. .. 

.. . . .. 
-· -2.4% Veh. Trips .. 
.. ·13.6% Veh. Trips .. 
.. -25.4% Veh. Trips --
.. . . .. 
.. . . .. 
.. ·220 Peak Hour Veh. Trips -· 
-- ·- .. 
·- -- -· 
.. -- .. 
.. .. .. 
.. . . .. 
.. .. .. 
-- -9.7% Veh. Trips --
.. . . .. 
.. .. .. 
.. .. . . 
.. -· ·-
.. -- .. 

·- ·- --
.. -- -· 
-- .. .. 
.. .. ·-
-- -- --
.. .. .. 
.. . . .. 
.. .. .. 
.. -31.2% Veh. Trips .. 
. . .. .. 
.. -47.6% Veh. Trips .. 
·- .. .. 
.. . . .. 
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TABLE A-Illb (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Travel Impacts (Cont'd) 

t co 
Action/Example Mode Shift Rideshare .. Occ. kg (tons) 

Coors Company, Golden, CO 84%(16%) NA (l 8) [NA]{NA} - .. 
Rockwell International, Golden, CO .. .. .. -
Cobe Labs, Lakewood, CO ·- .. - .. 
Hartford, CT - .. .. . . 
Hartford Steam Boiler, Hartford, CT .. .. - -
Travelers Insurance Co., Hartford, CT .. .. .. . . 
Montgomery Ward, Chicago, IL -- -- -- -
Employees Reassurance Corp., Overland Park, KS 83%(17%) -- .. .. 
Rock Spring Parle, Montgomery Co, MD .. -- ·- .. 
US Nuclear Regulatory Commission, Montgomery Co., MD 54% to 42% (NA) .. .. . . 
Hallmark Cards, Kansas City, MO -- +26%(+12%)[NA] (NA} .. -
3M Company, Maplewood, MN 90%(10%) .. .. .. 
Cenex Corporation, Minneapolis, MN .. - .. . . 
General Mills, Minneapolis, MN .. .. .. .. 
Cargill, Inc., Minnetonka, MN 87%(13%) -- - .. 
3M Company, St. Paul, MN ·- 22% (9%) [NA) (NA} .. .. 
AT&T, Bedminister, NJ .. +18%(+25%)[NA] (NA} - .. 
Hoffman LaRoche Inc., Nutley, NJ -- .. .. .. 
FMC Corp., Princeton Area, NJ .. - .. -
Coming Glass Company, Coming, NY ·- .. -- .. 
Tennessee Valley Authority, Knoxville, TN 18%(82%) NA (92) [28] (NA} -· -· 
Cooper and Woodruff, Amarillo, TX .. .. .. . . 
Texas Instruments, Dallas, TX .. .. .. . . 
Brown & Root, Houston, TX .. +11%(+33%)[NA] (NA} -- .. 
Conoco, Houston, TX .. +25%(+40%)[NA] (NA} -- .. 
Panhandle Eastern Corporation, Houston, TX -- -- -· .. 
USAA, San Antonio, TX .. +23%(+33%) [NA) {NA} .. .. 
Irving Paper Mills, Brattleboro, VT -· .. - -
Bellevue City Hall, Bellevue, WA 75% to 58% (NA) .. -- .. 
CH2M lllLL, Bellevue, WA 52%(48%) .. - -
Pacific Northwest Bell, Bellevue, WA .. 65% (NA) [NA) (NA} .. . . 
US WEST, formerly Pacific Northwest Bell, Bellevue, WA 25.7%(12.8%) 44.7%(1.8%)[NA] {NA} .. .. 
Pacific Pipeline, Kent, WA 69"A. (31 % ) .. .. .. 
King County, WA NA(+S.5%) -· - .. 

NOTE 

t SOV (Other) 
• Carpools (Vanpools) [Buspools} (Persons} 

Emission Impacts 

03 HC NOx Overall 
Mg(tons) Mg (tons) Mg (tons) Mg(tons) References 

.. .. .. .. 46 

.. . . .. -· 2 

-- -- .. .. 46 

- .. .. .. 66 
.. .. - .. 66 

- .. .. - 48,66 

-· .. -· .. 43 

-- -- .. .. 46 

·- .. . . ·- 46 
.. .. -- - I, 24, 26, 46 
.. . . .. .. 44 
.. .. . . .. 46 
.. .. .. . . 43 
.. . . .. - 43 
.. -- .. .. 46 
.. .. .. -· 4,66 
.. ·- .. -- 44 
.. . . .. -- 43 
.. .. .. .. 46 
.. .. . . -· 43 

-· .. -- .. 44 
.. .. . . .. 43 
.. . . -- .. 43 

-- .. . . .. 44 

-- .. .. -- 44 
.. .. . . .. JAC 
. . .. . . -- 44 

-- -- .. .. 43 

-- .. .. - 46 
.. . . .. .. 11, 46, 66, 71 

- -- -- .. 46 
.. .. . . .. I, 66 

- .. . . .. 71 

-· .. .. .. 27 
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TABLE A-Illb (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Type 

Implementation Kilometers Sq. Kilometers 
Action/Example Date Roadway Area Business (Miles) (Sq. Miles) 

Kirkland City Hall, Kirkland, WA 1989 -· .. x -- ·-
Boeing Company, Seattle, WA ·- -- -- x -- --
Bonneville Power Administration, Seattle, WA 1989 -- .. x -- --
Johnson & Higgins, Seattle, WA 1991 -· -· x -- --
Puget Sound Blood Center, Seattle, WA 1987 -· -· x -- --
Walker, Richer & Quinn, Seattle, WA 1989 -- ·- x -- -· 
William M. Mercer, Inc., Seattle, WA 1982 -- -- x -- --
U·PASS Demonstration Project, University of 

Washington and the City of Seattle Oct-91 ·- x -· ·- ·-

Site (extent) 

No.of 
Employees Units Parking Fleet Cost($) 

287 -· .. -- --
-- -- -- -- -· 

100 -- -- -- --
182 .. -- -- --
200 -- -- -· --
206 -- -- .. --
120 -- -- -- --
·- -- .. .. 2,467,000/yr. 
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TABLE A-Illb (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Travel Impacts 

Speed 
Action/Example VKT(VMT) kph(mph) Delay Stops Travel Time 

Kirkland City Hall, Kirkland, WA -- -- ·- -- --
Boeing Company, Seattle, WA - .. .. ·- --
Bonneville Power Administration, Seattle, WA ·- ·- ·- - .. 
Johnson & Higgins, Seattle, WA .. ·- ·- -- --
Puget Sound Blood Center, Seattle, WA ·- .. .. -· .. 
Walker, Richer & Quinn, Seattle, WA -- -- -- .. --
William M. Mercer, Inc., Seattle, WA .. -· .. .. --
U-P ASS Demonstration Project, University of 

Washington and the City of Seattle -· .. .. .. .. 

Fuel Cons. 
Ridership Veh. Removed ltr (gal) 

-- -· --
-- ·- --
.. ·- --
-- -- --
·- -- --
-- -- --
.. .. .. 

- -15% Veh. Trii>S to Campus .. 
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TABLE A-Illb (CONT'D). EMPLOYER-BASED TRANSPORTATION MGMT. PROGRAMS 
Travel Impacts (Cont'd) 

t co 
Action/Example Mode Shift Rideshare * Occ. kg (tons) 

Kirkland City Hall, Kirkland, WA 68%(32%} .. .. .. 
Boeing Company, Seattle, WA -- -- .. .. 
Bonneville Power Administration, Seattle, WA 54%(46%) .. .. .. 
Johnson & Higgins, Seattle, WA 23%(77%) ·- .. .. 
Puget Sound Blood Center, Seattle, WA 34%(66%} .. .. .. 
Walker, Richer & Quinn, Seattle, WA 73%(27%} -- ·- .. 
William M. Mercer, Inc., Seattle, WA 33%(67%} -· .. .. 
U-PASS Demonstration Project, University of 

Washington and the City of Seatlle 33% lo 23% (21% to 33%) +21% (NA) [NA] {NA} -· .. 

NOTE 

t SOV (Other) 

• Carpools (Vanpools} {Buspools] {Persons} 

Emission Impacts 

03 HC NOx Overall 
Mg (tons) Mg (tons) Mg(tons} Mg (tons) References 

.. . . .. -· 71 

.. .. .. .. 2 

·- .. .. . . 71 
.. .. ·- ·- 71 
.. . . -- .. 71 

-· -- ·- - 71 
.. .. .. .. 71 

·- -- -· -· 64 
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TABLE A-Ille. WORK SCHEDULE CHANGES 

Implementation 
Action/Example Date Roadway 

Telecommutin" 

Best Western Hotel Chain, Phoenix, AZ ·- --
Neighborhood Work Center, Phoenix, AZ -- --
Lerner Architectural Firm, CA -- --
Pacific Bell, CA -- -· 
Hughes Aircraft, El Segundo, CA -- ·-
SCAQMD, Los Angeles, CA -- --
Rockwell Intl., Newport Beach, CA -· --
Chadwell & Kayser Ltd., Chicago, IL -· --
Control Data Coqioration, Minneapolis, MN -- --
NYNEX, New York, NY .. --
Lerner Architectural Finn, NY -· ·-
Blue Cross/Blue Shield, SC -- --
Home 

California Teleconuuuting Pilot Project 1985 .. 
Southern California Association 

of Governments 1986 .. 
Puget Sound Demonstration, WA -· .. 
Work Center 

Los Angeles County, Los Angeles, CA -· -· 
Hawaii Telework Center Demonstration, HI 14-Jul-89 ·-
Puget Sound Demonstration, WA -- ·-

Ti'/ex Time 

Xerox Corporation, Palo Alto, CA -· .. 
Flextime Demonstration Project, 

San Francisco, CA -- --
San Francisco, CA 1979 --
U.S. DOT, Cambridge, MA -· --
Tennessee Valley Authority, Knoxville, TN -- --
Seattle, WA 1979 .. 

riQll 
t Participating (Total Number) 

Type 

Area Business 

-- x 
-- x 
-- x 
-- x 
-- x 
-- x 
.. x 
-· x 
-· x 
-- x 
.. x 
-- x 

x --

·- x 
x .. 

.. .. 
x -
x -· 

- x 

x --
·- .. 
.. x 
-· .. 
·- ·-

Site (extent) 

Kilometers Sq. Kilometen No. t 
(Miles) (Sq. Miles) of Employees Units Parking Fleet Cost(S) 

-- -- 53 (NA) -- -- -- --
-- -- -- -- ·- -- --
-- -- -- -- -· -- .. 
-- - -- -- -- -- ·-
.. ·- 25 (NA) ·- -- -- .. 
-- -- 30 (NA) -- -- -- --
-- -- 20 (NA) -- ·- -- --
-- -- 1 {NA) -- -- -- --
.. -- 100 {NA) .. -- .. --
-· -- 18 {NA) -· .. -- --
.. ·- -- ·- -- -- --
-· .. 16 (NA) -- -- -- ·-

-· -· 200 (NA) -- ·- -· --
.. -- 18 (NA) .. .. ·- 0.19/occasion 
.. - 200 • 300 (NA) .. . . .. --
.. -- 1,700 (NA) 123 wrksta. .. -· .. 
-- -- 32 (NA) .. .. .. --
·- .. 200 • 300 {NA) ·- .. ·- ·-

·- -- ·- -- -- ·- ·-
.. -- 6,000 or 2.3% (NA) -- ·- -· --
.. -- 15,000 (NA) ·- -- ·- -· 
-· .. 600 {NA) .. - -· -
.. .. ·- ·- .. .. -
-· -· 6,000 (NA) .. .. .. ·-
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TABLE A-Ille (CONT'D). WORK SCHEDULE CHANGES 

Speed 
Action/Example VKT{VMT) kph(mph) Delay Stops 

Telecommutinl! 

Best Western Hotel Chain, Phoenix, AZ .. .. - .. 
Neighborhood Work Center, Phoenill, AZ .. .. .. . . 
Lerner Architectural Finn, CA .. .. .. .. 
Pacific Bell, CA .. .. .. .. 
Hughes Aircraft, El Segundo, CA .. .. -· .. 
SCAQMD, Los Angeles, CA .. .. .. .. 
Rockwell Intl., Newport Beach, CA .. .. .. . . 
Chadwell &; Kayser Ltd., Chicago, IL - .. .. .. 
Control Data Corporation, Minneapolis, MN .. .. .. .. 
NYNEX, New York, NY .. .. .. . . 
Lerner Architectural Finn, NY .. .. . . .. 
Blue Cross/Blue Shield, SC .. .. .. .. 
~ 
California Teleconunuting Pilot Project .. - .. .. 
Southern California Association 

of Governments -42/day (·26/day) .. .. . . 
Puget Sound Demonstration, WA .. .. .. .. 
Work Center 

Los Angeles County, Los Angeles, CA .. - .. .. 
Hawaii Telework Center Demonstration, ill .. .. .. .. 
Puget Sound Demonstration, WA .. .. .. . . 

Flex Time 

Xerox Corporation, Palo Alto, CA .. .. .. .. 
Flextime Demonstration Project, 

San Francisco, CA .. .. .. .. 
San Francisco, CA .. .. .. . . 
U.S. DOT, Cambridge, MA .. .. .. . . 
Tennessee Valley Authority, Knoxville, TN .. .. .. .. 
Seattle, WA .. .. .. .. 

NOTE 

t SOV (Other) 

• Carpools {Vanpools) [Buspools] !Persons} 

Travel Impacts 

Fuel Cons. t 
Travel Time Ridmhip Veh. Removed ltr (ea!) Mode Shift Rideshare 

.. 
Occ. 

. . .. . . .. . . .. . . 

.. .. . . .. . . .. . . 

.. .. . . .. . . .. . . 

.. .. . . - .. .. .. 
-· -- ·- .. .. .. .. 
.. .. . . . . .. .. . . 
.. .. .. . . .. .. . . 
.. .. . . .. .. .. . . 
.. .. . . .. . . .. .. 
.. .. . . .. .. .. . . 
.. .. . . .. .. .. . . 
.. .. . . .. . . - .. 

.. .. .. .. . . .. .. 

.. .. .. ·4.9/day (·1.3/day) . . .. -

.. .. . . .. .. . . .. 

.. . . .. .. . . .. -

.. .. . . -29% .. .. -

.. .. . . .. . . .. . . 

.. .. . . .. .. .. .. 

·6 lo ·9 min./trip .. . . .. . . .. .. 
.. .. . . .. . . .. . . 
.. +)% .. -9% +9%(NA) +2%(NA)[NA] {NA} .. 
.. .. .. .. . . .. . . 
.. .. . . .. . . .. . . 



....... 

....... 
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TABLE A-Ille (CONT'D). WORK SCHEDULE CHANGES 
Emission Impacts 

co 03 HC NOx 
Action/Example Mg(tons) Mg(tons) Mg(tons) Mg (tons) 

Tekcommutinu 

Best Western Hotel Chain, Phoenix, AZ -- - .. .. 
Neighborhood Work Center, Phoenix, AZ .. .. - -
Lerner Architectural Finn, CA - ·- -· --
Pacific Bell, CA -· .. .. .. 
Hughes Aircraft, El Segundo, CA ·- .. .. -
SCAQMD, Los Angeles, CA -- -- -- .. 
Rockwell Intl., Newport Beach, CA -- .. .. . . 
Chadwell & Kayser Ltd., Chicago, IL ·- ·- .. ·-
Control Data Corporation, Minneapolis, MN -- .. -· -· 
NYNEX, New York, NY .. -- .. -· 
Lerner Architectural Firm, NY .. .. .. -· 
Blue Cross/Blue Shield, SC .. ·- .. -
Home 
California Telecommuting Pilot Project -- .. -- --
Southern California Association 

of Governments -- ·- -- -· 
Puget Sound Demonstration, WA -· -- -- ·-
Work Center 

Los Angeles County, Los Angeles, CA .. .. -- ·-
Hawaii Telework Center Demonstration, ID -- -- -- -· 
Puget Sound Demonstration, WA .. -- .. . . 

Flex Time 

Xerox Corporation, Palo Alto, CA -· - .. ·-
Fleidime Demonstration Project, 

San Francisco, CA -· -- .. .. 
San Francisco, CA .. .. -· --
U.S. DOT, Cambridge, MA -- .. .. .. 
Tennessee Valley Authority, Knoxville, TN .. .. .. -· 
Seattle, WA .. .. . . .. 

Overall 
Mg(tons) References 

-- 44 

-- 44 

-- 44 
.. 22,44 

-· 44 
.. l 
.. 44 
.. 44 

-· 44 

-· 44 

-· 44 

- 44 

-- I 

·- I 

-- l 

-- 1,22 

-· l, 22 
.. I 

-· 2 

.. 20,24 

-- 44 
.. 31 
.. l 

-· 44 



..... ...... 
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TABLE A-Ille (CONT'D). WORK SCHEDULE CHANGES 
Type 

Implementation 
Action/Example Date Roadway Area 

'{faaoered Work Hours 

Riverside, CA 1972 .. .. 
Lockheed Company, Sunnyvale, CA .. .. ·-
Washington, DC .. .. . . 
Honolulu, HI 1988 .. x 
3M Company, St. Paul, MN .. .. . . 
Newark, NJ 1973 -· x 
New York, NY 1970 .. x 
Houston, TX -· .. .. 
Crystal City, VA .. .. .. 
Madison, WI .. .. -· 

Comnressed Work Week 

enver,CO .. .. ·-. 
Albany, NY .. .. .. 

NOTE 

t Participating (Total Number) 

Business 

. . 
x 
.. 
-· 
x 
.. 
.. 
.. 
·-
.. 

.. 
x 

Site (extent) 

Kilometern Sq. Kilomelen No. t 
(Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($) 

·- .. 1,200 (NA) .. .. .. . . 
.. . . .. .. . . .. . . 
.. . . 200,000 (NA) .. . . .. . . 
.. ·- 3,500 (7, I 00) .. .. .. . . 
.. -· .. -· ·- ·- ·-
.. .. 1,000 (NA) .. ·- - -· 
.. . . 220,000 (NA) ·- -· .. .. 
.. .. -· .. .. .. .. 
.. . . ·- .. . . .. .. 
.. . . 5,000 (NA) .. . . .. .. 

.. .. 7,000 (30,000) .. - .. . . 
- .. NA(l0,000) .. .. .. . . 



..... ..... 
Vl 

> 

TABLE A-Ille (CONT'D). WORK SCHEDULE CHANGES 

Speed 
Action/Example VKT(VMT) kph{mph) Delay Stops 

l:taaaered Work Hours 

Riverside, CA .. .. .. -· 
Lockheed Company, Sunnyvale, CA .. .. .. . . 
Washington, DC .. ·- .. . . 
Honolulu, HI .. .. .. ·-
3M Company, St. Paul, MN .. .. . . .. 
Newark, NJ .. .. .. . . 
New York, NY .. .. . . .. 
Houston, TX .. .. .. . . 
Crystal City, VA -- -- -- --
Madison, WI .. .. .. .. 

Co,.onresged Work Week 

Denver, CO .. .. .. . . 
NY State University, Albany, NY -- -- .. .. 

NOTE 

t SOV (Other) 

+ Carpools (Vanpools) [Buspools] {Persons} 

Travel Impacts 

Fuel Cons. t 
Travel Time Ridership Veh. Removed ltr {gal) Mode Shift Rideshare * Occ. 

.. .. .. .. . . .. . . 

.. .. . . .. . . .. . . 

.. .. -· ·- ·- .. .. 
-10% .. . . .. . . .. . . 

.. .. . . .. -· .. . . 

.. .. . . -- .. .. . . 

.. .. . . .. . . -- .. 

.. .. . . .. - .. . . 
-- .. .. .. .. .. .. 
.. . . .. .. .. - . . 

. . -· .. .. -- -- .. 

.. .. .. .. . . - -



TABLE A-Ille (CONT*D). WORK SCHEDULE CHANGES 
Emission Impacts 

co 03 HC NOx Overall 
Action/Example Mg(tom) Mg (tons) Mg(tom) Mll(tom) References 

'Sta""ered Work Hours 

Riverside, CA -· -· .. -· - 44 
Lockheed Company, Sunnyvale, CA -· -- .. .. .. 2 - Washington, DC .. .. .. .. . . 44 -O'\ Honolulu, ill .. .. .. .. . . 32 

> 3M Company, St. Paul, MN .. .. . . .. .. 4 
Newark, NJ - .. .. .. .. 25 

New York, NY .. .. .. .. . . 25 

Hou.~ton, TX .. .. .. . . - 44 
Crystal City, VA .. .. .. .. . . 44 
Madison, WI .. .. .. .. . . 44 

Co-nres•PJ Work Week 

Denver, CO -· .. .. .. .. 48 
NY State University, Albany, NY .. .. .. . . . . 5 



...... 

...... 
-..J 

> 

TABLE A-Hid. AREAWIDE RIDESHARE INCENTIVES 

Implementation 
Action/Example Date Roadway 

l4reawide Commute Manar:,ement 

Organi;ations 

Maricopa County Vanpool Program, Phoenix, AZ .. .. 
Commuter Transportation Seivices, Inc., fonnerly 

Commuter Computer, Los Angeles, CA 1974 .. 
Sacramento, CA .. .. 
Golden Gate Bridge, Highway and Transportation 

District, San Francisco, CA 1977 .. 
RJDES for Bay Area Commuters, San Francisco, CA .. .. 
Greater Hartford Ridesharing Corporation, Inc, Hartford, CT .. .. 
CARAVAN, Boston, MA .. .. 
Montgomery County Rideshare, MD .. --
Transportation Action Partnership of 

North Bethesda, Inc., MD 1987 .. 
RIDESHARE, Minneapolis-St. Paul, MN -- -
New York City, NY -- .. 
Metropolitan Area Carpool Project, Portland, OR .. .. 
Engineering Dept. and Metro, Seattle, WA .. .. 

Tran . ..,.ortation M11na1>eme11t 

Associations 

Werner Cener TMO, San Fernando Valley, CA .. .. 
Tax JnceHtivu and Subsid11 Pro,.raltl!l 

California 1988 .. 
Montgomery County, MD -- .. 

NOTE 
t Participating (Total Number) 

Type 

Area 

x 

.. 
x 

x 
x 
x 
x 
x 

x 
x 
x 
x 
.. 

x 

x 
x 

Site (extent) 

Kilometers Sq. Kilometers No. t 
Business (Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($) 

.. .. .. .. . . - .. .. 

.. .. .. 250,000 (NA) 1,800 Bsn. .. ·- ·-.. .. .. - .. . . . . .. 

.. .. .. .. .. . . - .. 

.. . . .. .. .. .. .. . . 

.. . . .. .. .. .. . . . . 

.. .. - .. -- .. .. . . 

.. .. .. .. -- .. .. . . 

.. - .. .. .. -- .. .. 

.. .. .. .. .. . . -- --.. .. .. . . -- -- -- .. 

.. .. .. .. .. .. . . -
x .. .. .. .. .. . . . . 

.. - .. 28,000 (40,000) .. .. . . .. 

.. .. ·- -· .. .. .. . . 

.. .. .. .. . . . . .. . . 



TABLE A-Hid (CONT'D). AREAWIDE RIDESHARE INCENTIVES 
Travel Impacts 

Speed Fuel Cons. 
Action/Example VKT(VMI') kph(mph) Delay Stops Travel Time Ridership VehRemoved ltr (gal) 

!Areawide Commute Manaoement 

Qa:ani;;atiqgs 

Maricopa County Vanpool Program, Phoenix, AZ -765,011 (-475,355) - .. .. ·- .. .. -89,972 (·23,768) 

Commuter Transportation Services, Inc., formerly 
Commuter Computer, Los Angeles, CA -4.SB (·2.8B) from 1974-1992 .. - .. .. .. .. ·S81M (-lSSM) from 1974-1992 

Sacramento, CA ·9,280,300/yr. (·5,766,500/yr.) -· -- .. -· .. - -1,679,200/yr. (·443,600/yr.) 
Golden Gate Bridge, Highway and Trallllportation 

District, San Francisco, CA -- -- -- -- ·- -- -- .. - RIDES for Bay Area Commuters, San Francisco, CA -- ·- -· -- -· ·- .. .. -00 
Greater Hartford Ridesharing Corporation, Inc, Hartford, CT -80,000,000 (-50,000,000) .. .. .. .. .. -· -11,000,000 {-3,000,000) 

> CARAVAN, Boston, MA .. -· -- .. . . -- .. . . 
Montgomery County Rideshare, MD .. -· -- .. .. .. . . .. 
Transportation Action Partnership of 

North Bethesda, Inc., MD .. ·- .. -· .. .. - --
RIDESHARE, Minneapolis-St. Paul, MN .. -- .. .. - .. .. --
New York City, NY -- -· -- -- .. -· -- .. 
Metropolitan Area Carpool Project, Portland, OR -- .. -- -- -- -- -13, 169/day -
Engineering Dept. and Metro, Seattle, WA .. .. ·- -- -· -- .. .. 

Trammorlation Afanaf!ement 

Associations 

Werner Cener TMO, San. Fernando Valley, CA -- .. -- -- .. .. .. --
Tax Incentives and Subsidv ProPrams 

California -· .. -· .. - -· ·- .. 
Montgomery County, MD .. .. -- .. .. .. . . .. 



TABLE A-IIId (CONT'D). AREA WIDE RIDESHARE INCENTIVES 
Travel Impaclll (Cont'd) Emission Impaclll 

co 03 HC NOx Overall 
Action/Example Mode Shift Rideshare * Occ. Mg(tons) Mg (tons) Mg {tons) Mg (tons) Mg (tons) References 

Areawide Commute J.fana,,ement 

Organizatioqs 

Maricopa County Vanpool Program, Phoenix, AZ -- NA (13) [NA) {NA} .. .. .. .. .. . . 9 

Commuter Transportation Seivices, Inc., fonnerly 

Commuter Computer, Los Angeles, CA .. .. .. . . .. .. . . -70,000 (-80,000) from 1974-1992 I 

Sacramento, CA .. NA (NA) [NA) { 1,310} - .. .. .. .. . . 4 

Golden Gate Bridge, Highway and Transportation 

District, San Francisco, CA .. NA (35) [27) {NA} ·- -- .. .. .. . . 19 

RIDES for Bay Area Commuters, San Francisco, CA .. NA (505) [NA) {29,000} .. .. .. .. .. .. 19 

Greater Hartford Ridesharing Corporation, Inc, Ha11ford, CT .. I, 725 (180) [NA] {NA} ·- .. .. .. .. .. 7 -- CARAVAN, Boston, MA .. .. .. ·- .. .. -· . . 2 

~ Montgomery County Rideshare, MD .. .. .. .. .. -· .. . . 1, 4 

Transportation Action Partnership of 

North Bethesda, Inc., MD -- .. .. .. .. .. .. .. I 

RIDESHARE, Minneapolis-St. Paul, MN .. ·- .. .. .. .. -- . . 2 

New York City, NY -· .. .. .. .. - .. -- 3 

Metropolitan Area Carpool Project, Portland, OR .. NA (NA) [NA) {22,007} .. .. .. .. .. . . 4 

Engineering Dept. and Metro, Seattle, WA .. - .. .. .. . . .. .. 3 

Tran111nortation ManaPement 

Associations 

Werner Cener TMO, San Fernando Valley, CA .. .. .. .. . . .. .. . . I 

Tax Incentives and Subsid1> Prot>rams 

California .. .. .. .. . . ·- . . .. I 
Montgomery County, MD .. .. .. .. .. -· . . .. I 

Carpools (Vanpools) [Buspools) {Persons} 



TABLE A-Ille. IMPROVED PUBLIC TRANSIT 
Type Site (eKtent) 

Implementation Kilometem Sq. Kilometers No. 
Action/Example Date Roadway Area Bwiness (Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($) 

l~ .. stem!Senice llvnansin• 

£ixed. Guid.ewaii '[ransit 

[!jxed RouttJ. a11.d &D.ress Ii.I!§. ~eO?,ice 
Midvale Park/Drexel Heights, Tucson, AZ Late 1980s .. x .. .. .. .. .. .. . . .. 
Northwest Area Express, Tucson, AZ Late 1980s .. x .. - .. .. . . .. .. . . 
Cir>.!l!!J.f§re11tial aad !,.~al Bus Service 

Paratra11.sit Proi:rams 
Ventura Freeway Vanpool Support 

Program, Los Angeles, CA - .. - .. .. . . .. .. .. .. 300,000 

Los Angeles County Route 14 Vanpool 
and Bwpool Demonstration Project Aug-91 to Jul-93 x .. .. .. . . - .. .. .. 150, 535 

Space Coast Area Transit, Brevard Co., FL .. .. .. .. - .. .. .. .. . . .. 

- 'fvstem!Service 0fler. f!ffnrovements 
tv 
0 Feeder Bus StJ.rvice 

> Express Bus Service 

Bus Route and Schedule ModitJ.catioas 

E. Valley Sweeper Service, Tucson, AZ Late 1980s .. x .. .. .. . . .. . . .. . . 
Improyed. Trans(§rs 

Portland, OR .. - .. .. .. . . .. .. .. .. . . 
Schedule Coordination 

Bus TratJl.c Sii:.nal Preem(l.tion 

Ventura Blvd., Los Angeles, CA Jun-83 x .. .. 16 (10) .. - .. .. . . 920,000 

Kent State Univ., Kent, OH - .. x .. .. .. - .. - .. -
Road Qr;.e1·atl!J.110,i Cha!J.K.e~ 

Lincoln-Broadway Corridor, Denver, CO 1975 x .. .. .. .. .. .. .. .. . . 
Louisville, KY .. .. .. .. .. . . .. .. . . .. . . 
Operations Monitoring 

M.ai11l~1l!J./lC~ /t>!(lro'!!§!Jlents 

Park-and-Ride Service 

Subscrlr;,tion Bus Service 

Denver RID, Denver, CO .. .. x .. .. .. .. . . .. . . . . 
(Tidewater Regional Transit), Norfolk, VA .. .. x .. . . .. .. . . .. ISO vans .. 



TABLE A-Ille (CONT'D). IMPROVED PUBLIC TRANSIT 
Travel hnpacts 

Speed Fuel Cons. 

Action/Example VKT(VMT) kph (mph) Delay Stops Travel Time Ridership Veh. Removed ltr (gal) Mode Shift Rideshare * Occ. 

l~ustem!Service Exvansion 

Fixed Guideway Transit 

Fj~ed B.oi;te and /IJw.ress f1us Service 

Midvale Park/Drexel Heights, Tucson, AZ -- -- -- -- -- 187/day -150/day ·- -- -- --
Northwest Area Express, Tucson, AZ -- ·- .. .. ·- 124/day -150/day -- -- ·- --
Qircum{§rfntial a/ld Local Bus Servicf 

Paratranslt Programs 

Ventura Freeway Vanpool Support 

Program, Los Angeles, CA -- -· ·- -· ·- -- -- -- -- NA(23)[NA] lNA} ·-
Los Angeles County Roule 14 Vanpool Est. 

and Buspool Demonstration Project -15,361,843/yr. (-9,545,388/yr.) ·- .. .. .. .. .. . . -- .. . . 
...... Space Coast Area Tramil, Brevard Co., FL .. .. -- -· .. ·- .. -· -- .. .. 
N ...... <:ustem!Service 0!1er. Imnrovements ·-
> Feeder Bus Service 

Express Bus Service 

!1.us Routf ati.d Sc&edy_le !J:J.odifjpations 

E. Valley Sweeper Service, Tucson, AZ .. .. . . -· -· 39/day -30/day .. .. .. . . 
Improved Trans{§rs 

Portland, OR .. .. .. .. .. . . .. .. . . -- .. 
Schedule Coordination 

Bus TrafJJ.c Signal Prfemfl.tiOn 

Ventura Blvd., Los Angeles, CA .. -· ·22% .. +4% .. .. .. . . .. . . 
Kent State Univ., Kent, OH .. .. -10% .. . . -- .. .. .. .. .. 
BJ1.ad Operat/onal Chanues 
Lincoln-Broadway Corridor, Denver, CO .. .. -- -- -- +10-13% .. -- -· -- --
Louisville, KY .. ·- .. .. .. .. -· .. . . -· --
Operations Monitor/nu 

Maintenance Imergyements 

Park-and-8.ide Service 

Subscrlf!.(ig_n Bus Service 

Denver RTD, Denver, CO -· -· - -· .. .. .. .. . . NA (137)[NA]{NA} .. 
Transit), Norfolk, VA .. .. - -- .. - .. . . .. .. . . 

NQIE 
• Carpools (Vanpools) [Buspools) Wersons} 



TABLE A-Ille (CONT'D). IMPROVED PUBLIC TRANSIT 
Emission hupacts 

co 03 HC NOx Overall 
Action/Example Mg (tons) Mg (tons) Mg(tons) Mg (tons) Mg(tons) References 

'Service Rvnansion 

Fixed Quidewav Transit 

Fixed Route gnd Exu.ress fl.us S(;.rvicf. 

Midvale Park/Drexel Heights, Tucson, AZ -5.4110 mon. (·6110 mon.) ·- -- -· - 9 

Northwest Area Express, Tucson, AZ -3.6110 mon. (-4/10 mon.) .. .. .. .. 9 

fl.ircum.ferential gnd LQcal Bus S(;.rvjc11. 

Paratransil Programs 

Ventura Freeway Vanpool Support 
Program, Los Angeles, CA .. .. .. .. -- 48 

Los Angeles County Route 14 Vanpool 
and Buspool Demonstration Project .. -· .. .. . . 60 

Space Coast Arca Transit, Brevard Co., FL .. .. .. .. . . 48 
. <:.,stem/Service Om!r. lnlflrovements 

Feeder Bus Service 

Express Bus Siirvjc11. 

Bus Route and Schedule Modi{l.calions 

E. Valley Sweeper Service, Tucson, AZ -1.4/10 mon. (·1.51110 moo.) .. -· .. .. 9 

Improved Tranifers 

Portland, OR .. .. .. .. .. 2 

Schedule Coordingtion 

fl.us TraUJ.c SieJ1al Preemption 

Ventura Blvd., Los Angeles, CA .. .. .. .. .. 16 

Kent State Univ., Kent, OH .. .. .. .. . . 10 

Road Oe.erational Chans:,es 

Lincoln-Broadway Corridor, Denver, CO .. .. .. .. . . 9, 12 

Louisville, KY .. .. .. .. . . 4 

Operations Moni/qrjng 

Mainteng11.CI!. ImprovenlJ!.rJ.l! 

Park-and·Ride Service 

Subscription Bus Service 

Denver RTD, Denver, CO .. .. .. .. . . 48 

(Tidewater Regional Transit), Norfolk, VA .. .. .. .. . . 7 



TABLE A-Ille (CONT'D). IMPROVED PUBLIC TRANSIT 
Type Site (extent) 

Implementation Kilometeni Sq. Kilometeni No. 
Action/Example Date Roadway Area Business (Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($} 

nemand/Mn•lcet s .. ntet!ie!I 

Em[!_/ol!!!,r Ofkred /nfi.er1.t/ve£ 

M_arfs.f.tlng: 11.nd ln(q_mtat(on Prgg,rams 

Peak/Off Peak Trgnsit E.are£ 

Simp,fifl.ed Farf. CQllc.>.11!2.r!. 

Rli!.dUfi.'i!. Fares 

Monthlv Passf.S 

Unticket Prouams 

Pgssenuer Amenities 

Joint DeveloJ20l;;.r!.UktMties 
Uncl11ssifled 

San Francisco, CA (BART) 1974 -- x -- -· ·- -· 34 23,000 -- --
Seattle, WA -· ·- x -- 177 HOV (110 HOV) - -- -- 12,000 ·- .. 



TABLE A-Ille (CONT'D). IMPROVED PUBLIC TRANSIT 
Travel Impacts 

Speed Fuel Cons. 
Action/Example VKT{VMT) kph(mph) Delay Stops Travel Time Ridership Veh. Removed ltr (gal) Mode Shift Rideshare" Occ. 

lnemand/Market Strateoies 

Eme/o!tf!.r Ofkred Incentives 

Merketi11f and.ln(j;m1ation Prof:rams 

Peak/Off Peak Transit Fg_res 

Simf!.li0.~d Fare Qg}lection 

Reduce Fares 

MonthlvPasses 

Unticket Pror,:rams 

Passenr,:er Amenities 

Joint Develop_ment Activities 
Unclassified 

San Francisco, CA (BART) .. 53 (33) - -- -- -- ·- ·- -- .. .. 
Seattle, WA .. .. -- ·- .. +120% .. .. .. ·- .. 

NOTE 

• Carpools (Vanpools) [Buspools) {Persons} 



..... 
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TABLE A-Ille (CONT'D). IMPROVED PUBLIC TRANSIT 
Emission Impacts 

co 03 HC 
Action/Example M11:{tons) 

. - - . 

nemand/Market Str11/e,,ies 

Emp./011.er Ofbred Incentives 

Marketing and JnfPrmation E.rogrqms 

Peak/Of[:E.eak Transit Fares 

Sim(!./it}.ed Fare Collection 

Reduce Fares 

Monthfy Passes 

Unticket Programs 

Pqssenger Amenities 

Join£ Develoemg.nt,dctivilies 
Unclassified 

San Francisco, CA (BART) - .. .. 
Seattle, WA .. ·- .. 

NOx Overall 
- - tons) M11:<tons) References 

- -· 7 

-· - 7 



TABLE A-Illf. HIGH-OCCUPANCY VEHICLE LANES 
Type Site (extent) 

Implementation Kilometen Sq. Kilomete!!I No. Cost 
Action/Example Date Roadway Area Business (Miles) (Sq. Miles) of Employees Units Parking Fleet $/km ($/mile) 

Freewa11 

Exclustve {Sef!B.rat1:. BOf!!l 

Ottawa-Carleton Tran.sitway, Canada .. x .. . . 24. I (15) .. .. .. .. .. . . 
Southeast Tran.sitway 1983 x .. .. 2.4(1.5) .. . . - .. - 19.SM (31.6M) 

Central Transitway .. x .. .. .. - .. - .. .. .. 
West Transitway 1984 x .. - 4.7 (2.9) .. .. .. .. . . 10.1M(l6.4M) 

Southwest Tran.sitway 1983 x .. .. 3.1 (1.9) .. .. - .. .. l0.8M(l7.7M) 

East PatWay, Pittsburgh, PA 1983 x .. .. 11.3 (7) .. .. - .. .. 4.779M (7.714M) 

South PatWay, Pittsburgh, PA 1977 x .. - 6.4 (4) .. .. .. - .. I0.368M (16.588M) 

!J.arrjer or D.ufkr Se12.arated 

I-10 (El Monte), Los Angeles, CA 1973 x .. .. 19.3(12) .. .. - .. . . 2.917M (4.692M) 

I-15, San Diego, CA Oet-88 x .. - 12.9 (8) .. .. - .. .. .. 
I-84, Hartford, CT Fall 1989 x .. .. 16. I (10) .. .. .. .. .. -
Shirley Hwy., I-395, Washington, DC 1969 x .. .. 17.7 (ll) .. .. .. .. . . 2.5M(4.0M) 

I-66, Washington, DC 1982 x .. .. 15.4 (9.6) .. .. - .. .. 19.3M (31.0M) 

I-93, Boston, MA 1974 x .. .. 2.3 (l.4) .. .. .. .. .. --
Hwy12/I-394, Minneapolis, MN 1992 x .. .. 4.8 (3) .. - .. .. .. . . 
I-279, Pittsburgh, PA Aug-89 x .. .. 6.4 (4) .. .. -- . . .. . . -N I-10, Houston, TX Oct-84 x .. .. 20.9 (13) .. .. .. .. .. l.7M (2.7M) 

°' > I-45, Houston, TX 1979 x .. .. 31.7 (19.7) .. .. .. .. . . 3.0M(4.8M) 

US 290 Houston, TX Aug-88 x .. .. 21.7 (13.5) .. .. .. .. .. 4.5M(7.3M) 

Concurrent F1ow 

I·IO, Phoenix, AZ .. x .. .. 27.4 (17) .. .. .. .. .. . . 
Route 91, Los Angeles, CA 1985 x .. .. 12.9 (8) .. .. .. .. .. 21,000 (34,000) 

I-405, Los Angeles, CA 1988 x .. .. - .. .. .. .. .. . . 
Route 55, Orange Co., CA 1985 x .. .. 17.7(11) .. .. .. .. .. 23,000 (37,000) 

US 101, San Francisco, CA 1974 x .. .. 11.3 (7) .. .. .. -· .. . . 
Oakland Bay Bridge, San Francisco, CA 1970 x .. .. 1.4 (0.9) .. .. .. .. . . . . 
I-280, San Francisco, CA 1975 x .. .. 2.6 ( 1.6) .. .. .. .. .. . . 
Route 237, San Jose, CA 1984 x .. - 6.4 (4) .. .. .. .. . . .. 
Montague Expressway, San Jose, CA .. x .. .. 8.0 (5) .. .. .. .. .. . . 
Route I 01, San Jose, CA .. x .. .. 17.7(11) .. .. .. . . . . . . 
San Tomas Expressway, San Jose, CA .. x .. .. 17.7 (11) .. .. .. - . . .. 
US 36, Denver, CO .. x .. .. 6.4 (4) .. .. - . . .. . . 
I-95, Washington, DC .. x .. .. 11.3 (7) .. . . .. .. .. .. 
I-95, Miami, FL 1976 x .. .. 22.5 (14) .. .. .. .. . . l.725M (2.773M) 

I-4, Orlando, FL 1979 x .. .. 48.3 (30) .. .. .. .. . . 217,000 (350,000) 

Moanalua Fwy., Honolulu, Ill 1974 x .. .. 4.0 (2.5) .. .. .. .. . . 4,500 (7,000) 



TABLE A-Illf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Travel Impacts 

Speed 
Action/Example VKT(VMT) kph(mph) Delay Stops Travel Time Ridership Veh. Removed 

Freewnm 

Exflusive {Sl')2arate RQ!fl 

Ottawa-Carleton Transitway, Canada .. .. ·- -- -- 11,000 Pass. (Pk. Hr.) --
Southeast Transitway -- ·- - -- -- 8, 100 Pass. (AM Pk.) --
Central Transitway -- -- - -- -- ·- --
West Transitway -- -- ·- -- -- 6,900 Pass. (AM Pk.) --
Southwest Transitway -- - -· -- -- 4,200 Pass. (AM Pk.) --

East PatWay, Pittsburgh, PA -· -- -· -- -15 min. 6,000 Pass. (AM Pk.) ·-
South PatWay, Pittsburgh, PA - .. ·- .. . . 2,950 Pass. (AM Pk.) -· 
Barrier or Bufkr Sef!.arated 

1-10 (El Monte), Los Angeles, CA ·- .. .. .. -15 min. 1-224% --
1-15, San Diego, CA -- -- -- -- -· -- .. 
I-84, Hartford, CT -· -- -- ·- -- .. .. 
Shirley Hwy., I-395, Washington, DC -· -- .. .. -14 min. (1989) 18,400 Pass. (AM Pk.) 7,600/Day-Peak 

I-66, Washington, DC .. ·- ·- .. -- 11,260 Pass. (AM Pk.) .. 
I-93, Boston, MA ·- -· -· .. .. .. . . 
Hwy 1211-394, Minneapolis, MN .. .. .. .. .. .. . . 
I-279, Pittsburgh, PA .. .. -- -- .. -- .. 
I-10, Houston, TX - -- .. .. ·8.0 min. 1,860 Pass. (AM Pk.) .. 
I-45, Homton, TX .. .. -- .. -16.0 min. 5,560 Pass. (AM Pk.) .. 
US 290 Houston, TX ·- -- .. - 4.6 min.(AM)/5.7 min.(PM) 4,000 Pass. (AM Pk.) .. 
Concurrent Flaw 

I-10, Phoenix, AZ -- -- -- -- -- -- -· 
Route 91, Los Angeles, CA -- .. ·- ·- -9.0 min. 3,550 Pass. (PM Pk.) --
I-405, Los Angeles, CA --
Route 55, Orange Co., CA -- -· .. .. -11.0 min. 3,260 Pass. (PM Pk.) t-30% Veh. Trip 

US 101, San Francisco, CA -- .. .. -· -2.0 min. 3, 760 Pass (PM Pk.) --
Oakland Bay Bridge, San Francisco, CA -· -- ·- ·- -11.0 min. (Pk. Hour) 17, 170 Pass. (AM Pk.) .. 
I-280, San Francisco, CA -· -- - ·- -· -- -· 
Route 237, San Jose, CA -· -- - .. -· -- .. 
Montague Expressway, San Jose, CA -- .. .. -- -· ·- .. 
Route 10 I, San Jose, CA -- .. .. -· .. .. .. 
San Tomas Expressway, San Jose, CA .. ·- ·- .. -6.8 min. (Pk. Hour) .. ·-
US 36, Denver, CO - - -- -- -- 2,000 Pass. (AM Pk.) --
I-95, Washington, DC -· .. -- .. -· -- --
I-95, Miami, FL -- -· -- -· -27%to-40% 2,810 Pass (AM Pk.) -· 
I-4, Orlando, FL - .. .. -- -- 1,210 Pass (PM Pk.) -
Moanalua Fwy., Honolulu, HI ·- -- -- -- -20 min. 4,800 Pass. (PM Pk.) -
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TABLE A-Illf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Travel Impacts (Cont'd) 

Fuel Cons. 
Action/Example ltr (gal) Mode Shift Rideshare 

Exclusive (Sfl!2,arate RO!f1 

Ottawa-Carleton Transitway, Canada -- .. .. 
Southeast Transitway .. - -
Central Transitway -- .. .. 
West Transitway ·- -- .. 
Southwest Transitway -- -· --

East Pat Way, Pittsburgh, PA -- -- --
South PatWay, Pittsburgh, PA -- -- .. 
Barrier or Buffgr Se(!!!.rated 

l-IO (El Monte), Los Angeles, CA -- -- .. 
I-15, San Diego, CA .. -- --
l-84, Hartford, CT -· .. --
Shirley Hwy., 1·395, Washington, DC -23% .. .. 
l-66, Washington, DC -· -- -· 
I-93, Boston, MA -- -- ·-
Hwyl2/I-394, Minneapolis, MN -- -- --
I-279, Pittsburgh, PA .. .. --
l· IO, Houston, TX -- -- -· 
I-45, Houston, TX -- -· --
US 290 Houston, TX ·- -- .. 
Conr;urrent Flow 

1-IO, Phoenix, AZ -- .. --
Route 91, Los Angeles, CA -- -- .. 
1-405, Los Angeles, CA 

Route 55, Orange Co., CA -- -· -· 
US IO I, San Francisco, CA -· .. .. 
Oakland Bay Bridge, San Francisco, CA -· .. --
I-280, San Francisco, CA .. -- .. 
Route 237, San Jose, CA -- -- -· 
Montague Expressway, San Jose, CA .. .. .. 
Route I 0 I, San Jose, CA .. .. .. 
San Tomas Expressway, San Jose, CA -- -- .. 
US 36, Denver, CO .. -- --
I-95, Washington, DC .. .. --
I-95, Miami, FL .. -- --
I-4, Orlando, FL -- -- --
Moanalua Fwy., Honolulu, HI .. .. .. 

Occ. 

-.. 
--
--
--
--
--
.. 

+5.0% 

--
--
--
--
--
--
--
-· 
.. 

--
--

+11% 
.. 
·-
--
.. 
--
.. 
.. 
--
.. 
--
.. 
--

Emission Impacts 

co 03 HC NOx Overall 
Mg(tons) Mg (tons) Mg (tons) Mg(tons) Mg(tons) References 

.. .. . . .. .. 52, 54 

.. ·- .. .. . . 56 

-· .. .. -- -- 56 

-- .. - -- -· 56 

-- ·- -- - .. 56 

-- -- .. -- ·- 3, 40, 54, 56 

-- -- .. -- -- 3,40,56 

- .. .. .. -- 7,40,56 

-25o/oll.Jser km or mile .. .. .. .. 40, 70 

-- -- .. .. -· 40 

-· .. -- -- -21% 3, 7, 43, 54, 55 

-- .. .. .. -· 3, 56 

-- -- -- -- ·- 44 

-- -- -- -· .. 40,54,55 

-- -- -- ·- -- 40 

-- -- -- .. -- 3, 30, 51, 55, 56, 68 

-· -- .. -- -- 3, 51, 54, 55, 56 

-- .. ·- -- .. 51, 54, 68 

-- ·- -- -- -· 40,59 

-- -- -- -- -- 3, 55, 56 

40 
.. -- -- .. -- 3,55,56, 70 
.. -- -- .. -- 3, 40, 55, 56 

-- -- ·- -· .. 3, 51, 56 

-- .. -- -- -- 40, 45 

·- .. ·- -- .. 40, 45 

-- -- -· -· -- 40 
.. -- -- -- .. 40 
.. .. ·- .. . . 40, 51 
.. -· ·- -- .. 40, 54 
.. .. -- -- ·- 40 

-- -- -- -- -- 7, 40, 45, 56 

-- .. -- -- .. 3, 55, 56 
.. .. .. . . . . 7, 40, 45, SS, 56 



TABLE A-Illf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Type Site (extent) 

Implementation Kilometers Sq. Kilometenl No. COit 
Action/Example D1te Roadway Area Buaineu (Miles) (Sq. Miles) ofElllllloyees Units Parking Fleet $/km ($/mile) 

!::tJ.lll/MCCeJt/i1aw {WJ.l'd.,l 
Hwyl211·394, Minneapolis, MN 198!1 x - - 17.7 (II) - - - - - -
George Washington Bridge, Fl Lee, NJ - x - - 1.6 (1) - - - - - -
l·!I, Seattle, WA 1983 x - - 6.4 (4.0) & 9.0 (!l.6) - - - - - 0.8972M (l.442M) 

1-!1 "South Corridor" Interim HOV Lanes 1991 x - - 6.4 (4) - - - - - -
1·90, Seattle, WA - x - - 8.0(!1) - - - - - -
1-40!1, Seattle, WA - x .. - 9.7 (6) .. - - - - -
SR !120, Seattle, WA 1977 x - - 4.8(3) .. - - - - 42,000 (67,000) 

Contmflow 
US 10 I, San Fniru:isco, CA 1972 x - - 6.8(4.2) - - - - - 30,000 (49,000) 

Kalanianole Highway, Honolulu, Ill 197S x - - 6.4 (4) - - - - - 39,000 (62,000) 

Gowanua Expressway, New York City, NY - .. .. - 1.4 (0.9) - - - - - -
Long Island Expressway, New York 

City, NY - - - - 16.l (10) - - - - - -
N.J. Rl 49S (fonnerly l-49S), New Y Olk 

Area,NJ 1970 - - - 4.0 (2.S) - - - - - 132,!IOO (212,000) 

I-30B, Thornton Freeway, Dallas, TX 1991 x - - !1.3 (3.3) & 8.4 (!1.2) - - - - - -
Oueuebwatt 
Unclgssflied 
I· lS, San Diego, CA - x - - 12.9(8) - - - - - -
1·10, San Bernardino, CA - x - - 17.7 (11) - - - - - -
US 101, San Fernando Valley, CA 

Dwnbarton Bridge, San Francisco., CA - - - - - - - - - - -
Southeut Expressway, Boston, MA - x - - - - - - - - -
1·80, NJ - x - - 19.3 (12) - - - - - -
Banfield Freeway, Portland, OR 197!1 x - - !1.3 (3.3) - - - - - -
VA Beach-Norfolk Exp.,1-64,1-!164 1992 x - - 24. l (l!I) - - - - - -

&:tiriel 
CqnCWTMt Ji1qw 
Post, Sutter, Geary, O'PalTCl Sts., SF, CA - x - - - - - - - - -
Lincoln Ave, Denver, CO - x - - 3.7 (23) - - - - - -
Connecticut Ave, Washington, DC - x - - - - - - - - -
South Dixie Hwy., Miami, FL 1974 x - - 8.9(!1.!I) - - - .. - -
Camak Rd-47th Ave, Chicago, IL - x - - 0.0!1 (0.03) - - - - - -
Baltimore, MD - x - - - - - - - - -
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TABLE A-IIIf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 

Spcoed 
Action/Example VKT(VMT) kph(mph) Delay 

Qear;urw.it El.ow {r;.2a1'fl,l 
Hwy12/I-394, Minnoapoli.a, MN - - -
George Washington Bridge, Ft. Lee, NI - - -
1·5, Seattle, WA - - -

M "South Conidor" Interim HOV Lanes - +3.2-4.8 (+2-3) -
1·90, Seattle, WA - - -
l-40S, Seattle, WA - - -
SR S20, Seattle, WA - .. -
C@traflow 
US 101, San Francia.:o, CA - - -
Kalanianolo Highway, Honolulu, HI - - -
Gowanus Expressway, New Y Olk City, NY - - -
Long Island Expressway, New YOik 

City, NY - - -
N.J. Rt. 495 (formerly l-49S), New Y Olk 

Area, NI - - -
1-30E, Thornton Freeway, Dallas, TX - - -
Queue bwass 

UnclasstOed 
1-1 S, San Diego, CA - +47% -
1-10, San Bernardino, CA 240,000/day (lS0,000/day) - -
US 101, San Fernando Valley, CA 
Dwnbartoo Bridge, San Franciaco., CA - - -
Southeast Expressway, Boston, MA - - -
1·80, NJ - - -
Banfield Freeway, Portland, OR - - -
VA Beach-Norfolk Hxp.,J-64,1-S64 - - -
~ 

Concurreat El.ow 
Post, Sutter, Geary, O'Pam::l Sta., SF, CA - - -
Lincoln Ave, Denver, CO - - -
Connecticut Ave, Washington, DC - - -
South Dixie Hwy., Miami, FL - - -
Cennak Rd-47th Ave, Chicago, IL - - -
Baltimore, MD - - -

Travel Impacts 

Stops Travel Time Ridenhip Veh. Removed 

- -8.0min. J,600 PPJ (AM Pk.) -
- - - -
- ·3.0 min. 3,290 Pass. (PM Pk.) -
- ·15 to ·16 min. - -- - - -
- - - -
- -16.0 min. 3,360 Pass. (AM Pk.) -
- - 6,000 Pau. (PM Pk.) -
- 14%to 46% 1,320 Pau. (AM Pk.) -
- - - -
- - - -
- ·28min. 34,68S Pass. (Pk. Ht.) -
- Est ·9 min (AM Pk.)/•7 min (PMPk.) 7,473 Pau. (AM Pk.) -

- -6min. - -- -40%to-47% +14SO% -
- -IO.O min. (Pk. Hour) - -
- - - ·16% 

- - - -- 62,SOO Peraon-Hour +llt% -
- - - -

- - - -- - - -- - - -
- ·5 to ·10 min. (init.) - -
- - - -- ·17 to-21% - -
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TABLE A-Illf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Travel lmpaclll (Cont'd) 

Fuel Cons. 
Action/Bxample ltr (gal) Mode Shift Rideahare• 

~'2!J£Mt!.f.!I.[ Eft,Df, (1'!1.11.t'!l, l 
Hwy 12/1-394, Minneapolis, MN - - +129%(NA) [NA) {NA} 

George Washington Bridge, Ft. Lee, NJ - - -
l·S, Seattle, WA - - -

l·S "South Conidor" Interim HOV Lanes - - -
1-90, Seattle, WA - - -
l-40S, Seattle, WA .. - -
SR S20, Seattle, WA - - -
Con(rg_flaw 

US IOI, San Francisco, CA - - -
Kalanianole Highway, Honolulu, HI - - -
Gowanua Expressway, New York City, NY - - -
Long Island Expressway, New York 

City, NY - - -
N.J. Rt. 49S (formerly l-49S), New Y mt 

A:ml, NJ - - -
I-30E, Thornton Freeway, Dallas, TX - - 60% (1.3%)(38. 7%] (NA} 

Queue kvpass 
Unclassjfied 
1-1 S, San Diego, CA - - -
1-10, San Bernardino, CA - - -
US IOI, San Fernando Valley, CA 
Dumbarton Bridge, San Franci11CO., CA - - -
Southeast Expressway, Boston, MA - - -
1-80, NJ - - -
Banfield Freeway, Portland, OR - - -
VA Beach-Norfolk Exp.,I-64,I-S64 - - -
~ 

Concurm1tEfw 
Post, Sutter, Geary, O'Parrel Sts., SF, CA - - -
Lincoln Ave, Denver, CO - - -
Connecticut Aw, Washington, DC - - -
South Dixie Hwy., Miami, FL - - -
Cermak Rd-47th Ave, Chicago, IL - - -
Baltimore, MD - - -

mm 
• Carpools (Vanpools) (Buspools] {Persons} 

Occ. 

1.17 to 1.29 

--
Overall +1·2% 

-
-
-
-
-
-

-
-

+4.4% 

1.22 to 1.28 

3.3 

-
1.30 lo 1.36 

-
-
-

-
-
-
-
--

Emi .. ion Impacta 

co 03 HC NOx Overall 
Mg(tons) Mg(tons) Mg(tons) Mg(tons) Mg(tons) References 

- - - - - 2,S4 

- - - - - 40 

- - - - - 7, 40, 4S, SS, S6 

- - - - - 63 

- - - - - 40 

- - - - - 40 

- - - - - 7, 40, 4S, SS, S6 

- - - - - 3 

- - - - - 3, 17, 4S, S6 

- - - - - 40 

- - - - - 40,S3 

- - - - - 3, 40, S6 

- - - - - S4, 7S, 76 

·2SWUser km or mile - - - - 4, IO 

·So/o - ·IS% - -10%to -20% 6, S4, 61 

28 

- - - - - St 

- - - - - 6 

- - - - - S3 

- - - - +2% 40 

- - - - - !14 

- - - - - 44 

- - - - - 44, !12 

- - - - - 44 

- - - - - 44 

- - - - - 44 

- - - - - 44 



TABLE A-lllf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Type Site (extent) 

Implementation Kilometers Sq. Kilometers No. Cost 
Action/Example Date Roadway Area Business (Miles) (Sq. Miles) of Employees Units Parking Fleet $/km ($/mile) 

C.011i;.urre11t Flow £cont'd! 
New York City, NY Jun-82 to Nov-82 x ·- ·- 17.7(11) -- .. .. ·- 3100 ·-

Hillside Ave, New York, NY 1969 x .. - 3.2 (2) ·- -· ·- ·- -- .. 
Livingston St., New York, NY 1963 x -· -· LI (0.68) -- -- ·- -- -- -· 
Victory Blvd., New York, NY 1963 x .. .. 1.6 (I) -- -- .. -· -- ·-
Market St., Harrisburg, PA ·- x -· ·- ·- -- -- .. ·- -- --
Elm/Commerce Sis., Dallas, TX 

Houston, TX -· x -- -- I.I (0.7) -- .. -- .. -- --
Contraflow 

Spring St., Los Angeles, CA -· x .. .. -- -- -- -· .. .. ·-
South Dixie Highway, Miami, FL 1974 x -- -- 8.9 (5.5) -- .. .. -· -- --
Chicago, IL Early 1980s x -- .. 1.1 (0.7) -- -- -- -- -- 400,000 for Oper.lyr . 

N. Sheridan Rd, Chicago, IL 1939 x -- .. 2.01 (1.25) .. -- -- -- -- .. 
Indianapolis, IN 1965 x -- ·- 4.43 (2.75) -- -- -- .. .. --
3rd St., Louisville, KY 1971 x -- -- 2.4 (1.5) -- .. .. .. -· ·-
Pittsburgh, PA Jun-81 x .. .. -- ·- .. .. .. .. .. 
Ponce de Leon & Fernandez Sts., San 

Juan, PR 1971 x ·- .. 17.4 (10.8) -- -· -· .. ·- -· 
Alamo Plaza, San Antonio, TX -- x ·- ·- -- -- -- -- -- -- --
Sth Avenue, Seattle, WA -- x -- -- -· .. -- -- -· ·- -
University Ave, Madison, WI 1966 x -- -- 3.2 (2) -- -· -- -- -- --
Unclassified 

2nd Avenue, New York, NY -- x -- -- -- -· -- ·- -- -· --
Reversible /<7ow 
NW 7th Ave., Miami, FL -- x -- -- .. -- -- -- -- - --
Median Laae 



TABLE A-Illf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Travel lmpacts 

Speed 
Action/Example VKT(VMT) kph(mph) Delay Stops Travel Time Ridership Veh. Removed 

Q_on~urrent flow Ccont'dl 

New York City, NY .. +15% to +25%: bus .. . . • 2 to ·4 min. : bus +140,000 .. 
+I 0% to + 20%:non-bus 

Hillside Ave, New York, NY .. .. .. .. . . .. . . 
Livingston St., New York, NY -· .. -- .. .. .. .. 
Victory Blvd., New York, NY .. .. -- .. . . .. .. 
Market St., Harrisburg, PA .. .. .. .. . . . . .. 
Elm/Commerce Sts., Dallas, TX 

Houston, TX .. -- -- -- -0.4 to -2.0 min. : bus -- --
Contraflow 

Spring St., Los Angeles, CA .. .. ·- .. -- .. .. 
South Dixie Highway, Miami, FL .. -- .. -- -15 to -20 min. ·- .. 
Chicago, IL .. +15%to +40% .. .. -0.87 to -3.5 min.lkm (-1.4 to -5.7 min.lmile) .. . . 
N. Sheridan Rd, Chicago, IL ·- -- -- .. .. .. . . 
Indianapolis, IN .. -· -- .. .. -· ·-
3rd St., Louisville, KY ·- ·- -- -- -25% -- -· 
Pittsburgh, PA -- -- -- - -· .. --
Ponce de Leon & Fernandez Sts., San 

Juan, PR -- -- -- -- 30 min. or -35% .. .. 
Alamo Plaza, San Antonio, TX .. .. .. - .. -· --
5th Avenue, Seattle, WA ·- -· -· .. -- ·- --
University Ave, Madison, WI -· -- ·- -- -- ·- --
Unclassified 

2nd Avenue, New York, NY -- .. ·- -- ·- -- --
Reversible F7ow 

NW 7th Ave., Miami, FL .. .. .. - .. .. . . 
MediaaLane 



TABLE A-Illf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Travel Impacts (Cont'd} Emission Impacts 

Fuel Cons. co 03 HC NOx Overall 
ActioniBKample ltr (gal} Mode Shift Rideshare Occ. Mg (tons) Mg(tons) Mg (tons) Mg (Ions) Mg(lons) References 

Coo.current F1ow {'l.011.t'dl 
New York City, NY .. .. .. .. .. .. .. .. . . 3 

Hillside Ave, New York, NY .. .. -· .. -· .. -- .. .. 44 
Livingston St., New Yolk, NY -- .. .. .. ·- .. ·- .. -- 44 
Victory Blvd., New Yolk, NY -· ·- -- -· ·- -· .. .. .. 44 
Matket St., Harrisburg, PA .. -· .. ·- ·- - ·- ·- .. 44 
Elm/Conunerce Sis., Dallas, TX 

Houston, TX .. -· .. .. -· -· -· ·- .. 3 

Contraflow 

Spring St., Los Angeles, CA -· -· .. .. .. -· .. .. .. 44 
South Dixie Highway, Miami, FL -- ·- .. .. .. .. -· ·- . . 44 
Chicago, IL .. ·- .. .. -- -- -- -· -- 3 

N. Sheridan Rd, Chicago, IL ·- -· ·- .. -- -· -· .. -· 44 
Indianapolis, IN -· -- -- .. .. ·- ·- .. .. 44 
3rd St., Louisville, KY .. -· -- -· .. -· .. .. .. 44 
Pittsburgh, PA .. .. .. -- -- ·- -- .. -- 3 

Ponce de Leon & Fernandez Sis., San 

Juan, PR ·- -- .. .. .. .. -- .. .. 44 
Alamo Plaza, San Antonio, TX - .. .. ·- .. .. ·- ·- .. 44 
5th Avenue, Seattle, WA .. .. -· .. -- -- - -- -· 52 

University Ave, Madison, WI - -- .. -· .. -· .. . . .. 44 
Unclassified 

2nd Avenue, New York, NY -· .. .. -· -90% -· -· .. .. 55 

Reversible Flow 

NW 7th Ave., Miami, FL - - .. .. -- .. .. .. . . 42 
Median [,ane 



TABLE A-Illf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Type Site (extent) 

Implementation Kilometers Sq. Kilometers No. Cost 
Action/Example Date Roadway Area Business (Miles) lSn Miles) of Employees Units Parking Fleet $/km ($/mile) 

Bus Street 

South Dixie Highway, Miami, FL .. x .. . . .. . . -- .. .. .. -· 
Walton St., Atlanta, GA 1958 x -- .. 1.3 (0.8) .. .. .. .. .. -
Chestnut Street, Chicago, IL .. x .. . . .. -- .. .. . . .. . . 
State Street, Chicago, IL 1958 x -- .. 1.0 (0.6) .. .. -- -- -- .. 
Washington St., Chicago, IL 1956 x .. .. 1.0 (0.6) .. .. .. . . -- --
Canal St., New Orleans, LA 1966 x -- -- 2.01 (1.25) -- -- .. -- .. --
Barbour Blvd., Portland, OR -- x ·- .. -- -- -- -- -- -- --
Markel St. Philadelphia, PA 1956 x -- .. 1.0 (0.65) .. -- .. .. . . --
Pittsburgh, PA -- x .. .. .. . . .. .. .. .. --

Bus Tunnel 

li'H'"lf"Ce Ra-tt Priori1" 

Parkin,, Facilities 



TABLE A-Illf(CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Travel Impacts 

Speed 

Action/Example VKT(VMT) kph (mph) Delay Stops Travel Time Ridership Veh. Removed 

Bus Street 

South Dixie Highway, Miami, FL .. .. .. .. ·15 to ·20 min . .. .. 
Walton St., Atlanta, GA .. .. .. .. . . .. .. 
Chestnut Street, Chicago, IL .. .. .. .. . . .. .. 
State Street, Chicago, IL .. .. .. .. . . .. .. 
Washington St., Chicago, IL .. + 14.5 to +20.3%: bus .. .. . . .. .. 
Canal SI., New Orleans, LA .. .. .. .. . . .. .. 
Barbour Blvd., Portland, OR .. .. .. .. . . .. .. 
Market St. Philadelphia, PA .. .. .. . . . . .. . . 
Pittsburgh, PA .. .. .. . . .. 12,000 (1983) .. 

26,000 (1986) 

Bus Tunnel 

F.ntrance Ra-" Prioritu 

Parkin" Facilities 



TABLE A-Illf (CONT'D). HIGH-OCCUPANCY VEHICLE LANES 
Travel Impacts (Cont'd) Emission Impacts 

Fuel Cons. co 03 HC NOx Overall 

Action/Example ltr (gal) Mode Shift Rideshare Occ. Mg(tons) Mg(tons) Mg(tons) Mg (tons) Mg (tons) References 

Bus Street 
South Dixie Highway, Miami, FL .. - -- -- .. .. .. .. . . 44 
Walton St., Atlanla, GA .. - -- -- -- .. .. .. -- 44 
Chestnut Street, Chicago, lL -- - .. ·- -- -- -· .. -- 42 
State Street, <..'hicago, lL -· -- .. -- ·- -- -- ·- -- 42,44 
Washington St., Chicago, lL .. -- -- -- -- .. -- .. -- 44 
Canal St., New Orleans, LA -- -- -· -· .. -· -· ·- -· 44 
Barbour Blvd., Portland, OR .. - ·- -- ·- .. .. .. .. 44 
Market St. Philadelphia, PA ·- - .. .. -- .. .. -- .. 44 
Pittsburgh, PA -- - .. .. ·- .. -- -- 7 

Bus Tunnel 

acilities 
Fa-n Prior;,., 
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TABLE A-llig. TRAFFIC FLOW IMPROVEMENTS 

Implementation 
Action/Example Date 

Traffic .~;a•Ql;M,;Oll 

Arizona -
FETSIM, California 1987 

Garden Grove, CA -
Redwood City, CA Mid-19601 

Sacramento, CA -
San Francisco, CA 1980 

Sunnyvale, CA Mid-19601 

Denver, CO 1980 

Gainesville, FL 1980 

Des Moines, IA 1980 

FL Wayne, IN 1980 

MiSIOllri -
Syracuac, NY 1980 

Nor1h Carolina 198S 

Portland, OR 1980 

Pawtucket, RI 1980 

Charleston, SC 1980 

SiowtFalh, SD 1981 

Texas Traffic Light Synchronization Phase I 18-Jul-89 to 30-0ct-92 

Milwaukee, WI 1980 

.,.,."-
4.d.li.Ji.'lUJ!.l Will. w/o if.fl¥. fJpt11!!.Jlf.tJ!l.tJ. 
H-1 Freeway, Honolulu, HI -
lall.a!f.tiflll e.tul. &!B.©re.1!. Wjlf.ea(n~ 
One·Wa!!. Str.eets 
New York, NY -
ZWa IAne wtal/qtioa 

lumta~ Movemeni end. !.&ml! Utt B.g_s(!J.'1.it!JH. 
Reyerslble Trelftc Lgnes 

Atlanta, GA -
Arlington, VA -
3.tcwxtbia Curb ~Ill Q.oafl:QJ1. 

lmlll!l~d. TraQlc f:lJ!lt!9.l l&.vi"-s 
Grade Separa«on 
Chicago, IL Late 1950. • Early 19601 
Austin,. TX 1983 

Tvne 

Roadway Arca 

- x 

- x 

- x 

- -- x 
- -- -
- -
- -
- -
- -
- x 
- -- x 
- -
- -
- -
- x 
- x 
- -

- -

- -

x -
x -

- -
- -

Site (extent) 

Kilometers Sq. Kilometen No. 
Bwiineu (Milca) (Sa. Mile1) ofEmploveca Uni la Parking Fleet Cost($) 

- - - - - - - -
- - - - S,200 - - 1,400/int. 

- - - - 70 - - -
- - - - - - - -- - - - 220 - - -
- - - - - - - -- - - - - - - -- - - - - - - -- - - - - - - -
- - - - - - - -
- - - - - - - -- - - - 161 - - B:C=27:1 

- - - - - - - -
- - - - 708 - - -- - - - - - - -
- - - - - - - -- - - - - - - -- - - - 91 - - 2,000 • 4,000 fmL 

- - - - 2,243 - - 7,889,879 

- - - - - - - -

- 3.2 (2) - - - - - -

- - - - - - - -

- S.6 (3.S) - - - - - 196,000 

- 4.S (2.8) - - - - - lS0,000 

- - - - - - - B:C=2.2: 1 

- - - - - - - -



TABLE A-Illg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Travel Impacbl 

Speed 
Action/Bxample VKT(VMT) kph(mph) Delay Stops Travel Time Ridership Veh. Removed 

! ...... ..:ft ":·-oli~atin• 

Arizona - +4to+l6% - - - - -
FBTSIM, California - - ·15% ·15% -6.5% - -
Garden Grove, CA - - -6,0 l 5V ·Hlintl)T. -489,643 /int.lyr. - - -
Redwood City, CA - - - - - - -
Sacramento, CA - +10% ·5% - - - -
San Francis.co, CA - - -36,377 V-Wmt.l)T. ·l,007,032/int.lyr. - - -
Sunnyvale, CA - - - - - - -
Denver, CO - - • 74,3 ll v ·Hlint.lyr. + l30,439fmt.lyr • - - -
Gainesville, FL - - -21,627 V·Wmt./)T. +40,09lfmt.l)T. - - -
Des Moines, IA - - ·l,9U V-H/intJ)T. -238,542/'mt.l)T. - - -
Ft. Wayne, IN - - -1,499 V-H/int.l)T. -438,716(mt.lyr. - - -
Miuouri - - - - - - -
Syracuse, NY - - -6,428 v -H/int.l)T. • 272,90 l/int.l)T. - - -
North Carolina - - - - - - -
Portland, OR - - ·3,667 V-Hlint.l)T. -382,554/int.lyr. - - -
Pawtucket, RI - - -26,345 V-H/int.l)T. -468,857/int.l)T. - - -
Charleston, SC - - -3,187 V-H/int.lyr. -437,600fmt.lyr. - - -
Sioux Falls, SD - - 437 Hr.·Fint Year - - - -
Texas Traffic Light Synchronization Phase I - - ·24.6%(43M hr) ·14.2%(1.78) - - -
Milwaukee, WI - - -4,830 V-Wmt.lyr. -413,788fmt.lyr. - - -

.,.,.,,11:,.-

M.41.ti.m LJJ.a~ wt2 N.flt. C.9Dl.tm'1.l!ln 
H· l Freeway, Honolulu, m - - - - ·Umin. - -
l11JW.f!£lt'211. eJJJ. B.oadwar. Wirlra~ 
One·War Stree(l 
NewYodc,NY - - - - ·22".4 - -
Turn Lene lnstallatjoa 

fJJ.cai11.t:.M.ovement er.ui.LJJ.ruJ. !luBu!!:l£ll~ 
Beverstb/e frgffic Lanes 
Atlanta, GA - - - - ·3.5% to ·25% - -
Arlington, VA - - - - ·2to +3 min. - -
S.11.111.rd.bHJ. C.ut:l!. C!!t Ce.atW.1 
ll1Jl!.ca'OO!. f.1;.gjfj,£ C@tcel la:r.tfll. 
Grade Swration 
Chicago,JL - - ·80,000 V-Hl)T. - - - -
Austin, TX - - n 000 V·H/vr. (1983\ - - - -



TABLE A-Illg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Travel Impacts (Cont'd) Emission Impacts 

Fuel Cons.fmL/yr. co 03 HC NOx Overall 
Action.IExample lt.r (Sal) Mode Shift Rideahan: Occ. Mg(tons) Mg(tons) Mg(lonll) Mg(toru) Mg(tons) Refmmces 

ir.nmc -· 

Arizona - .. - - --O.S4 to -4.9/day - - - -(--0.6 to ·Hiday) 44 

FETSlM, California -8.6% Overall - - - -S%to-8% - ·S%to-8% .. - 2.3S,39 

Garden Grove, CA -27,126 (-7,166) - - - -401/neL·)T. - ·2S.69/net.•)T. • 16.89/net.·)T. -(-442/net.•)T.) (·28.32/net.-)T.) (-18.62/net.-)T.) 39 

Redwood City, CA - - - - .. - - - - 4 

Sacramento, CA - - - - - - - - - l 

San Francisco, CA -90,801 (·23,987) - - - - - - - - 44 

Sunnyvale, CA - - - - - - - - - 4 

Denver, CO ·118,919 (-31,41S) - - - - - - - - 44 

Gainesville, FL ·3S,719 (·9,436) - - - .. - - - - 44 

Des Moina, IA • ll,076 (-2,926) - - - - .. - - - 44 

Ft. Wayne, IN ·13,934 (·3,681) - - - - - - - - 44 

Missouri - - - - - - - - - 37 

S)Taclll!c, NY -18,325 (-4,841) - - - - - - - - 44 

North Carolina - - - - - - - - - 23 

Portland, OR -16,470 (-4,351) - - - - - - - - 44 

Pawtucket, RI -SS, 184 (-14,'78) - - - - - - - - 44 

Charleston, SC -16,448 (-4,34S) - - - - - - - - 44 

Sioux Falls, SD - - - - - - - - - 37 

Texa1 Traffic Light Synchronization Phaac I -9.1% Overall - - - - - - - - 47 

Milwaukee, WI -23,189(-6,126) - - - - - - - - 44 
Tr11Ric 

M.<i11J.onill. l&J.1JB. l!.'tt.! ll.tM. Crmll!JJ£1irm. 
H· I Freeway, Honolulu, Jn - - - - - - - - - 2 

latersgj}_tJ!J. gad. Bggdwe,y_ Wt!lf.l!tt.11: 
One-We.£ Streets 
New Yost.NY - - - - - - - - - 4 

Tum Lane lnstallqttqn 

flmliaa M,ovemen( uml. "9.tll. U1.£ 8.£llrlf.llfl!lS 

Rmrsib/£ Trqffjf. IJ!.nes 
Atlanta, GA - - - - - - - - - 4 

Arlinston, VA - - - - - - - - - 4 

~t.r:.ew.b.m ~Yd! QllL QwtJ:als 
/Jt.ul.roYIJI. fr.11/Tlf. f:.onl!.(l}. DJ;.v["1, 
Grqde S£WceJfon 
Chicago, IL - - - - - - - - - 3 

Austin, TX - - - - .. - - - - 3 



TABLE A-Illg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Type Site (extent) 

hnplementation Kilometers Sq. Kilometers No. 
Action/Example Date Roadway Area Business (Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($) 

Rnf'orcement and Mana,,ement 

New Fre!!JY.a£ La11es Q..slnt, S~ould.ers or Reduced 
Lane Widths 

lng_ident Detection & Management Sy_st(#.ms 

Los Angeles, CA .. .. x .. 67.6 (42) .. .. .. . . .. B:C~5:1to6:1 

Chicago, IDOT, IL 1960 .. x .. 160.9 (100) . . .. .. . . - B:C= 17:1 

SCANDI, Detroit, MI 1989 .. - .. 48.0 (29.8) - - .. .. .. .. 
I-80 MAGIC Project, NJ 1980 x .. .. 48.3 (30) .. .. .. .. .. . . 
Ereeway_ Qiversion and Advisory_ Signing 
Phoenix Freeway Mgmt. Sys., Phoenix, AZ .. .. .. .. .. .. .. 33 . . .. .. 
LA Metropolitan Area Mgmt. Sys., Los Angeles, CA .. .. .. . . .. . . .. 48 . . .. .. 
Sacramento, CA .. .. . . .. .. . . .. 9 .. .. . . 
San Francisco-Oakland Bay Bridge, S.F., CA .. .. . . .. .. . . .. 15 . . .. . . 
Eisenhower MemoriaUJohnson Memorial Tunnels, 

Idaho Springs, CO .. .. .. .. .. . . . . 22 .. .. . . 
Sunshine Skyway Bridge, 1-275, FL .. .. . . .. .. . . .. 6 . . .. . . 
Lake Charles I-H Routes, Lake Charles LA .. .. .. .. .. . . .. 4 . . .. .. 
N.J. Turnpike Automatic Traffic Surveillance and 

Control System, NJ .. .. .. .. . . .. .. 108 .. . . .. 
Variable Speed Limit System, Albuquerque, NM .. .. .. .. .. . . .. 3 . . .. . . 
Van Wyck Expressway, Queens, NY .. .. .. .. .. . . .. 18 .. .. . . 
Tappan Zee Bridge, Tanytown, NY .. .. .. .. . . . . .. 4 . . .. . . 
I-75 Traffic Diversion System, Cincinnati, OH .. .. - .. .. . . .. 19 .. .. . . 
Columbus Metro Fwy. Oper. Sys., Columbus, OH .. .. .. .. . . . . .. 11 .. .. -
Penn-Lincoln Parkway, Pittsburgh, PA .. .. .. .. .. . . . . 3 .. .. . . 
Lehigh Tunnel, Lehigh, PA .. .. .. .. . . . . .. 4 . . .. . . 
1·3 76 @ Squirrel Hill Tunnel, Pittsburgh, PA .. .. - .. .. . . .. 3 .. .. . . 
1·297@ Ft. Pitt Tunnel, Philadelphia, PA .. .. .. .. . . .. . . 7 .. .. . . 
The Liberty Tunnels, Pittsburgh, PA .. .. - .. .. . . .. 2 .. .. . . 
I-279 HOV Lanes, Pittsburgh, PA .. .. .. .. .. .. .. 22 .. .. . . 
I-35, Austin, TX .. .. .. .. .. . . . . 2 .. .. . . 
North Central Expressway, Dallas, TX .. .. .. .. .. .. .. 3 . . .. .. 
Ft. Worth, TX .. .. - .. .. .. . . 45 .. . . .. 
I-66/I-395, VA .. .. .. .. .. . . . . 94 .. - .. 
Hampton Roads Bridge· Tunnel, Hampton, VA .. .. .. .. .. . . . . 64 .. - .. 
Elizabeth River Tunnels, Norfolk/Portsmouth, VA .. .. .. .. . . - .. 29 . . .. . . 



TABLE A-Illg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Travel Impacts 

Speed 
Action/Example VKT(VMT) kph(mph) Delay Stops Travel Time Ridership Veh. Removed 

P.nrorcem""' and Mana,,ement 

f:!.ew Fre!Jlff!.'i. J,.g_nes_ f,[{inr:; Shoulders or B.ed11.c11,d 
Lane Widths 

[t;lcident Detg,ctiot;l & M.anag:emg,rit S)!.stems 

Los Angeles, CA -- .. -65% .. .. .. .. 
Chicago, IDOT, Il.. .. .. -9.S M V-H/yr. . . .. .. --
SCANDI, Detroit, MI .. .. -- .. -- -- --
I-80 MAGIC Project, NJ +l.4M/yr. (+0.9M/yr.) .. - -- .. .. . . 
Freeway_ Diversion and i:jdviso1JI. Signing 

Phoenix Freeway Mgmt. Sys., Phoenix, AZ .. -- .. . . .. .. .. 
LA Metropolium Area Mgmt. Sys., Los Angeles, CA -- -- -- -- .. .. .. 
Sacramento, CA .. -- .. . . .. .. --
San Francisco-Oakland Bay Bridge, S.F., CA -- ·- -- .. .. .. .. 
Eisenhower Memorial/Johnson Memorial Tunnels, .. 

Idaho Springs, CO .. -- -- .. .. .. . . 
Sunshine Skyway Bridge, I-275, FL -- .. .. .. .. .. . . 
Lake Charles 1-H Routes, Lake Charles LA .. .. .. .. -- -- --
N.J. Turnpike Automatic Traffic Surveillance and 

Control System, NJ .. .. .. .. -- -- --
Variable Speed Limit System, Albuquerque, NM .. .. .. -- -- .. .. 
Van Wyck Expressway, Queens, NY .. .. . . .. -- .. . . 
Tappan Zee Bridge, Tarrytown, NY .. -- -- .. .. .. . . 
I-75 Traffic Diversion System, Cincinnati, OH .. .. .. .. .. - .. 
Columbus Metro Fwy. Oper. Sys., Columbus, OH .. .. .. . . .. .. .. 
Penn-Lincoln Parkway, Pittsburgh, PA .. -· .. .. .. .. . . 
Lehigh Tunnel, Lehigh, PA .. .. -- .. .. .. . . 
I-376@ Squirrel Hill Tunnel, Pittsburgh, PA .. -- .. .. .. -- --
1-297 @Ft. Pitt Tunnel, Philadelphia, PA .. .. .. .. -- .. . . 
The Liberty Tunnels, Pittsburgh, PA .. -- -- - .. .. . . 
I-279 HOV Lanes, Pittsburgh, PA .. .. -- .. -- .. --
1·35, Austin, TX .. .. .. . . -- .. .. 
North Central Expressway, Dallas, TX .. ·- -- -- -- .. .. 
Ft. Worth, TX .. .. .. -- . . .. . . 
I-66/l-395, VA .. .. .. .. -- - .. 
Hampton Roads Bridge-Tunnel, Hampton, VA .. .. .. .. .. . . .. 
Elizabeth River Tunnels, Norfolk/Portsmouth, VA .. .. .. .. .. - -



TABLE A-Illg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Travel Impacts (Cont'd) Emission Impacts 

Fuel Cons.lint/yr. co 03 HC NOx Overall 
Action/Example ltr (gal) Mode Shift Rideshare Occ. Mg(tons) Mg (tons) Mg(lons) Mg(tons) Mg (tons) References 

1i'al'oreement anJ IUnHan•-ent 

IY.ew Frell!faJ! Lanes Uslni:. Shoulders or Reduced 
Lane Widths 

Incident Detection & M.ana1:,ement Sr.stems 

Los Angeles, CA .. -· .. .. . . - .. .. - 3 

Chicago, IDOT, IL .. .. .. .. .. .. .. .. . . I, 3 

SCANDI, Detroit, MI .. .. .. .. .. ·- - .. . . IS 

I-80 MAGIC Project, NJ -94,635 (·25,000) Overall .. - .. ·45% .. -40% 6% .. 74 

Freewav. Divr:.rsion gnd Advisor!?. Sir:.n1n1:, 
Phoenix Freeway Mgmt. Sys., Phoenix, AZ .. .. .. .. .. .. .. .. - 45 

LA Metropolitan Area Mgmt. Sys., Los Angeles, CA .. .. .. .. .. .. - .. . . 45 

Sacramento, CA .. .. .. .. .. -- -- .. .. 45 

San Francisco-Oakland Bay Bridge, S.F., CA .. .. .. .. .. .. .. . . ·- 45 

Eisenhower Memorial/Johnson Memorial Tunnels, 

Idaho Springs, CO ·- .. .. .. -- .. .. .. ·- 45 

Sunshine Skyway Bridge, I-275, FL -· .. .. .. .. -- .. -- .. 45 
Lake Charles I·H Routes, Lake Charles LA .. .. -- .. .. -- .. . . .. 45 

N.J. Turnpike Automatic Traffic Surveillance and 

Control System, NJ .. .. -- .. .. - -· -- .. 45 

Variable Speed Limit System, Albuquerque, NM -- -- .. .. .. .. .. .. .. 45 

Van Wyck Expressway, Queens, NY -- .. .. .. -- .. - .. .. 45 

Tappan Zee Bridge, Tarrytown, NY - .. .. .. .. .. -- -- .. 45 

I-75 Traffic Diversion System, Cincinnati, OH -- .. - .. .. .. .. .. .. 45 

Columbus Metro Fwy. Oper. Sys., Columbus, OH -- .. .. .. ·- .. - .. . . 45 

Penn-Lincoln Parkway, Pittsburgh, PA .. .. -- ·- -- -- -· .. .. 45 

Lehigh Tunnel, Lehigh, PA .. .. -- .. -- .. .. . . ·- 45 

I-376@ Squirrel Hill Tunnel, Pittsburgh, PA -- .. .. .. .. .. .. . . . . 45 

1-297 @Ft. Pitt Tunnel, Philadelphia, PA -- ·- .. .. .. .. .. .. . . 45 

The Liberty Tunnels, Pittsburgh, PA -- .. .. .. .. .. .. . . - 45 

1·279 HOV Lanes, Pittsburgh, PA .. .. . . .. .. -- .. . . . . 45 

1·35, Austin, TX .. - .. .. .. -- .. . . -· 45 

North Central Expressway, Dallas, TX .. .. .. .. -· .. .. .. . . 45 

Ft. Worth, TX .. .. .. .. .. .. - .. . . 45 

I-6611-395, VA .. .. -- .. .. .. .. . . . . 45 

Hampton Roads Bridge-Tunnel, Hampton, VA .. .. -· ·- .. .. .. .. . . 45 

Elizabeth River Tunnels, Norfolk/Portsmouth, VA .. .. .. .. .. .. .. . . - 45 



TABLE A-Illg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Type Sile (extent) 

Implementation Kilometers Sq. Kilometers No. 
Action/Example Date Roadway Area Business •(Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($) 

Ramp Metering 

Phoenix, AZ 1980 -- - -- - -- - 18 -- - -
Phoenix Freeway Mgmt. Sys., Phoenix, AZ 80 

Tucson, AZ I 

Los Angeles, CA 1968 - x - ·- .. - 917 -- - --
LA Harbor Freeway, Los Angeles, CA .. x - -· -- .. -- .. -- -- --
LA Upgrade and Control Program, Los Angeles, CA 1970 ·- x -- -- ·- - - -- - .. 
Sacramento, CA 1983 .. -· .. - .. - 14 .. . . .. 
San Diego, CA 1968 .. x .. 64.4+ (40+) ·- 81 -- .. .. 

SR 94 WB to SR 94 SB 1978 x -- -- - .. .. ·- -- ·- .. 
SF Bay Area Traffic Oper. Mgmt. Sys., S. F., CA 45 

SF Bay Area Ramp Control System, S. F., CA 11 

San Jose, CA 1974 .. .. .. -- -· .. 60 - -· .. 
1-25, Denver, CO 3-Mar-81 x ·- .. .. .. .. 26 .. -- .. 
Chicago, IL 1963 -- .. .. -· .. .. 91 -· .. . . 
Chicago Area Fwy. Traffic Mgmt. Prog., Chicago, lL 95 

I-94, Detroit, MI 1982 x .. .. .. . . .. 51 -- .. . . - Minneapolis, MN 1970 - ·- -- ·- .. -- 66 .. .. .. 
t I-94 EB to T.H. 65 SB .. x .. .. -- -- .. . . -- .. . . 
> I-494 EBIWB to I-35W SB/NB .. x - .. .. .. .. .. .. .. . . 

T.H. 13 to I-35W NB .. x .. .. .. .. .. . . . . .. -
St.Paul, MN 1970 x .. .. .. .. ·- 39 .. .. . . 
Long Island, NY Late 1988 .. x .. 64.4 (40) 518(200) . . 58 .. . . 
Columbus, OH 1980 .. -- .. .. .. .. 7 . . .. . . 
Portland, OR 1981 .. .. .. -- .. -· 29 -- .. .. 
1·5, Portland, OR Jan-81 x -· - 9.7 (6) .. .. 16 ·- -- .. 
I-35, Austin, TX .. x ·- -- 4.2 (2.6) - -- 3 ·- - --
US-75, Dallas, TX 1971 x .. .. 16.1 (10) .. ·- 39 -- -- --
Ft. Worth, TX 1977 .. .. .. - .. - 12 -- -· ·-
Houston, TX 1975 - .. .. ·- -- .. 20 .. .. ·-
San Antonio, TX 1977 -· .. .. .. .. .. 9 .. - . . 
Virginia 1985 .. .. -- .. . . .. 26 .. .. -· 
I-5, Seattle, WA Sep-81 x .. .. .. .. ·- 25 .. . . .. 
SR 520, Seattle, WA 1986 x .. .. -- .. -- 2 -- -- --
Milwaukee, WI 1976 -- -- .. -- -· ·- 21 -- .. -
Mainline Meterinf: 

San Francisco Bay Bridge Approach, CA -- - ·- -· -· -· .. ·- -- - -



TABLE A-Illg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Travel Impacts 

Speed 
Action/Example VKT(VMf) kph (mph) Delay Stops Travel Time Ridership Veh. Removed 

Ramp Metering 

Phoenix, AZ -- -- -- -- -- -- --
Phoenix Freeway Mgmt. Sys., Phoenix, AZ 

Tucson, AZ 

Los Angeles, CA -- -- -- -- - -- --
LA Harbor Freeway, Los Angeles, CA - +130% -- - -- -- --
LA Upgrade and Control Program, Los Angeles, CA -- +25.7 (+16) -8,470 V-H/day -- -- -- -
Sacramento, CA -- -- -- -- -- -- --
San Diego, CA -- -- -- -- -- -- --

SR 94 WB to SR 94 SB -- -- IO+min. -- Up to -20 min. (on Freeway) -- --
SF Bay Area Traffic Oper. Mgmt. Sys., S. F., CA 
SF Bay Area Ramp Control System, S. F., CA 

San Jose, CA -- -- -- -- -- -- --
1-25, Denver, CO -- +57% init., + 16% later -- -- -37"/o init. -- --
Chicago, IL -- -- -- -- -- -- --
Chicago Area Fwy. Traffic Mgmt. Prog., Chicago, IL 

I-94, Detroit, MI -- +8% ·- -- -- .. --
Minneapolis, MN -- -· -- -· -- -· --

I-94 EB lo T.H. 65 SB -- +29%(SB T.H. 65) I to 8 min. -· -- -- --
1-494 EBIWB lo I-35W SB/NB .. .. Less Than I min. -· -· -- ·-
T.H. 13 to l-35W NB -- ·- 3 to 4min. ·- - -- --

St.Paul, MN -- +16% - -- -20%10 -25% -- --
Long Island, NY +J6%init. -- -20% (26 to 21 min.) init. -- --
Columbus, OH -· -· ·- ·- -- -- --
Portland, OR ·- -- -· -- -- ·- ·-
I-5, Portland, OR -- +7.5% lo+ 156% -- -- -- ·- --
l-35, Austin, TX -- +60% -- .. .. .. -· 
US-75, Dallas, TX -- +114% -- ·- -- .. .. 
Ft. Worth, TX -- -- .. -- -- -- --
Houston, TX .. -- - ·- -25% (on I-45) ·- -
San Antonio, TX -- .. .. .. ·- . . -· 
Virginia .. -- -- -· -- -- -
I-5, Seattle, WA -- - .. -41% -- -· 
SR 520, Seattle, WA .. -- - -- -3 to 4 min. (bus) -- --
Milwaukee, WI -- -- -· -- -- -- --
Mainline Metering 
San Francisco Bay Bridge Approach, CA - -- Upto30min. -- -- -- --



TABLE A-IIIg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Travel Impacts (Cont'd) Emission Impacts 

Fuel Cons./int./yr. co 03 HC NOK Overall 
Action/Example ltr (gal) Mode Shift Rideshare Occ. Mg (tons) Mg(tons) Mg(tons) Mg(tons) Mg(tons) References 

RWtlll Meterjng 

Phoenix, AZ - .. - .. - - - .. - 33 

Phoenix Freeway Mgmt. Sys., Phoenix, AZ 

Tucson, AZ 

Los Angeles, CA .. .. .. . . .. .. .. . . .. 33 

LA Harbor Freeway, Los Angeles, CA .. .. .. .. .. . . .. . . .. 4 

LA Upgrade and Control Program, Los Angeles, CA .. .. .. .. -1% - -· .. -· 6 

Sacramento, CA -· .. .. .. .. .. .. .. .. 33 

San Diego, CA .. .. .. .. .. .. .. -· .. 33 

SR 94 WB to SR 94 SB .. .. .. .. .. .. . . - .. 58 

SF Bay Area Traffic Oper. Mgmt. Sys., S. F., CA 

SF Bay Area Ramp Control System, S. F., CA 

San Jose, CA .. .. .. .. .. .. .. . . .. 33 

1-25, Denver, CO .. - .. .. .. .. .. .. ·24% 14, 33 

Chicago, IL .. .. .. .. .. .. .. . . .. 33 

Chicago Area Fwy. Traffic Mgmt. Prog., Chicago, IL 

1-94, Detroit, MI .. .. . . .. .. .. . . .. . . 13, 15, 33 

Minneapolis, MN .. .. .. .. .. - .. . . .. 33 

1-94 EB to T.H. 65 SB .. .. . . .. .. .. .. . . .. 58 

I-494 EB/WB to 1-35\V SB/NB .. .. .. ·- - -- .. .. .. 58 

T.H. 13 to I-35W NB -· .. .. .. .. .. ·- .. .. 58 

St.Paul, MN .. .. .. .. .. -- .. . . .. 13, 6, 33 

Long Island, NY -6.7% .. .. .. -17.4% - -13.1% +2.4% .. 33 

Columbus, OH .. .. .. .. ·- .. .. .. .. 33 

Portland, OR .. .. .. .. .. .. .. .. -- 33 

1-5, Portland, OR -2,044fday (-540fday} Overall .. .. .. .. .. .. .. . . 13, 33 

1-35, Austin, TX .. .. .. ·- .. .. .. .. -· 13, 33 

US-75, Dallas, TX .. .. .. .. .. - .. .. . . 4, 33 

Ft. Worth, TX .. .. .. .. .. .. .. .. . . 33 

Houston, TX .. .. .. .. .. .. .. - .. 33,62 

San Antonio, TX .. .. .. .. .. . . .. . . .. 33 

Virginia .. .. .. .. .. .. . . -· .. 33 

l-5, Seattle, WA .. .. .. ·- .. . . .. . . .. 13 
SR 520, Seattle, WA .. - .. .. .. .. .. .. .. 33 

Milwaukee, WI -· .. .. .. .. . . .. . . .. 33 

Mainline Metering 

San Francisco Bay Bridge Approach, CA .. .. .. .. - . . .. .. .. 58 



TABLE A-Illg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Type Site (extent) 

Implementation Kilometers Sq. Kilometers No. 

Action/Example Date Roadway Area Business (Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($) 

Integrated Surveillance and Control 

ATSAC, Los Angeles, CA Jun-84 -- x -· -- 10.4 (4) -- 118 sig. .. -- .. 
Santa Monica Fwy., Los Angeles, CA -- -- x -- 19.3 (12) 155.4 (60) .. .. -- - --
Traffic Relief Program, Boston, MA Aug-86 -· .. .. .. -- ·- .. .. -· ·-

INFORM, New York .. .. x .. 56.3 (35) 453.2 (175) -· .. . . .. . . 
PEGASUS, TX .. -· -· .. .. .. -· -- .. -- .. 
Enforcement 

fnteltiPent-Vehide HJnLwav S11ste"'r 



TABLE A-Illg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Travel Impacts 

Speed 

Action/Example VKT(VMf) kph (mph) Delay Stops Travel Time Ridership Veh. Removed 

lntee.raterJ. Surveillance and Control - ATSAC, Los Angeles, CA -- +14.8% -· -35.2% -13.2% -· --
.i:.. 
00 

Santa Monica Fwy., Los Angeles, CA ·- .. -- -· -· -· --
> Traffic Relief Program, Boston, MA -- +6%to+28% -- -- -18%,-28%to-30% .. -· 

9.7 to 19.3 (6 to 12) 

INFORM, New York -- -- -- -- .. .. ·-
PEGASUS, TX -- -- -· -- -- -- --
EnfOrcement 

lntetliPent-Vehicle Hit>hwa" Svstems 



TABLE A-lllg (CONT'D). TRAFFIC FLOW IMPROVEMENTS 
Travel Impacts (Cont'd) Emission Impacts 

Fuel Cons./int./yr. co 03 HC NOx Overall 
Action/Example ltr (gal) Mode Shift Rideshare Occ. Mg (tons) Mg(tons) Mg(tons) Mg(tons) Mg (tons) References 

lntegrated Surveillance and Control 

ATSAC, Los Angeles, CA - .. .. .. ·10% .. ·10% .. .. 3,62 
Santa Monica Fwy., Los Angeles, CA .. .. .. .. .. .. .. .. .. 3 

Traffic Relief Program, Boston, MA .. .. .. .. .. -15% lo ·18% 8-Hr .. . . .. 3 
+13%10 -33% l·Hr 

INFORM, New York - .. .. .. .. .. . . .. . . 3 
PEGASUS, TX .. .. .. .. .. .. . . .. . . 3 

En(orcement 

'lntellit>ent-Veliicfe HiPhwau Sustems 



TABLE A-Illh. PARKING MANAGEMENT 
Type Site (extent) 

hnplementation Kilometers Sq. Kilometers No. 
Action/Example Date Roadway Area Bu.siness (Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($} 

Los Angeles, CA -- - - .. .. .. .. .. - .. .. 
ARCO, Los Angeles, CA .. .. . . x ·- .. .. .. .. .. . . 
Commuter Computer, Los Angeles, CA May·83 - .. x -- .. .. .. .. .. -· 
Sacramento, CA .. .. .. .. . . . . .. - - .. .. 
San Francisco, CA - .. .. ·- .. - - ·- -· .. .. 
Bank of America, San Francisco, CA .. .. .. .. ·- ·- -- .. .. . . .. 
Childrerui Hospital, San Francisco, CA 1978. 1980 .. .. x .. ·- - -- 1,040 .. .. 
University of California, San Francisco, CA .. .. . . .. .. . . .. . . 2,000 .. .. 
Santa Cruz, CA .. .. .. - .. -· .. ·- .. .. -
Hartford, CT .. .. .. .. -- -· ·- ·- -- - .. 
Orlando, FL (MeterEater) Feb-82 .. -- -- .. -- .. -- .. -- --
Honolulu, HI .. -· .. .. -· .. -- .. . . -· .. 
Chicago, IL .. -- -- -· .. -- .. ·- .. -- --
Boston, MA .. -- -- .. -- .. ·- ·- -- .. --
Baltimore, MD .. .. -- -- ·- ·- -- ·- .. .. --
Montgomery County, MD .. -- ·- .. . . .. .. .. ·- .. --
Minneapolis, MN .. -- -· -- -- .. .. .. .. -· .. 
SMART Program, New York, NY -- .. x .. .. - - -- .. .. --
Eugene, OR 1980 -- .. .. -- -- -- ·- -- .. ·-
Portland, OR -- -- -- -- -- - -- -- -- -- .. 
Knoxville, TN .. -- -- .. .. -- -· -· -- -- --
San Antonio, TX .. .. -- .. .. -- -- . . 200 .. ·-
Bellevue, WA 1979 .. .. .. -- .. .. ·- -- .. .. 
Seattle, WA 1974 ·- -- .. -- -- -- .. -- .. --
Madison, WI 1981 .. .. - .. .. . . .. .. -- .. 



..... 
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TABLE A-lllh (CONT'D). PARKING MANAGEMENT 

Speed 
Action/Example VKT(VMf) kph (mph) Delay Stops 

Los Angeles, CA .. .. .. .. 
ARCO, Los Angeles, CA .. .. - .. 
Commuter Computer, Los Angeles, CA -- - .. -
Sacramento, CA .. .. .. --
San Francisco, CA .. .. .. -
Bank of America, San Francisco, CA .. .. .. .. 
Childrens Hospital, San Francisco, CA .. - .. .. 
University of California, San Francisco, CA .. .. .. .. 
Santa Cruz, CA .. .. .. .. 
Hartford, CT .. - .. .. 
Orlando, FL (MeterEater) .. .. .. .. 
Honolulu, ID -- .. .. .. 
Chicago, IL -- .. .. .. 
Boston, MA -- .. .. .. 
Baltimore, MD -- .. .. .. 
Montgomery County, MD -- .. .. .. 
Minneapolis, MN .. .. .. .. 
SMART Program, New York, NY -- -- .. .. 
Eugene, OR .. .. .. .. 
Portland, OR .. .. .. .. 
Knoxville, TN ·- .. .. .. 
San Antonio, TX -- .. -- --
Bellevue, WA .. - .. .. 
Seallle, WA .. .. .. .. 
Madison, WI .. .. .. --

NOTE 

t SOV {Other) 

• Carpools (Vanpools) [Buspools] {Penons} 

Travel Time 

.. 
-
.. 
.. 
-
.. 
.. 
.. 
.. 
.. 
.. 
.. 

--
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
--

Travel Impacts 

Fuel Cons. t 
Ridership Veh. Removed ltr (gal) Mode Shift Rideshare" Occ. 

.. - .. . . .. . . 

.. .. .. . . 56%{NA)[NA] {NA} -

.. -- .. NA(+33%) .. . . 
- .. .. . . .. .. 
.. .. . . NA(60%) + I0-15% {NA)[NAJ {NA} .. 
.. - .. . . .. . . 
.. . . . . .. +55 (NA) [NA] {NA} .. 
.. . . .. . . 10% (NA) [NA] {NA} .. 
.. .. .. .. . . -
- .. .. - .. -
.. .. .. .. . . . . 
.. .. -- -- .. . . 
.. .. -- .. .. .. 
.. . . .. .. .. . . 
.. .. .. .. .. . . 
.. . . .. .. 48 (NA) [NA] {NA} .. 
.. . . .. -- -- --.. .. . . .. .. . . 
.. . . -- - NA (NA) {NA] {40-50} .. 
.. - - NA(+58%) 288 (NA) [NA] {NA} 3.3 
. . .. . . - .. . . 
.. .. .. .. . . .. 
. . ·17.8% trips .. .. .. . . 
.. .. . . .. +62% (NA) [NA] {NA} -.. .. - NA!5%to8%) . . .. 
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TABLE A-Illh (CONT'D). PARKING MANAGEMENT 

co 
Action/Example Mg (tons) 

Los Angeles, CA -
ARCO, Los Angeles, CA .. 
Commuter Computer, Los Angeles, CA .. 
Sacramento, CA .. 
San Francisco, CA .. 
Bank of America, San Francisco, CA -· 
Childrens Hospital, San Francisco, CA .. 
University of California, San Francisco, CA .. 
Santa Cruz, CA ·-
Hartford, CT .. 
Orlando, FL (MeterEater) .. 
Honolulu, HI ·-
Chicago,ll.. .. 
Boston, MA -12.2/day (-13.4/day) or 0.5% reg 

Baltimore, MD .. 
Montgomery County, MD .. 
Minneapolis, MN ·-
SMART Program, New York, NY --
Eugene, OR -· 
Portland, OR -12% 

Knoxville, TN .. 
San Antonio, TX .. 
Bellevue, WA -· 
Seattle, WA .. 
Madison, WI --

Emission Impacts 

03 HC NOx Overall 
Mg (tons) Mg(tons) Mg (tons) Mg(tons) References 

.. .. .. . . 44 

·- .. - .. 3 
.. . . .. . . 3 
.. .. .. . . 3, 44 
.. . . ·- -· 44 

-· - -· - 2 
.. . . .. . . 3, 41 
.. . . .. -· 41 
.. .. .. . . I 
.. -· .. . . I 

-· -· -- -- 2,44 

-- -· .. -- I 

·- .. ·- .. 3, 44 

-- -1.0/day (·I. I/day) or 0.3% reg .. - 44 

-- -- ·- .. l 

-· .. .. - 44 
.. -- .. .. l 

·- -· ·- .. 2 
.. .. .. . . 44 

-· .. .. .. I, 44 
.. .. .. . . 2 
.. .. .. ·- l 
.. ·- .. .. 44,48 
.. -- .. . . 44 
.. .. .. - 1, 44 
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TABLE A-Illi. PARK-AND-RIDE/FRINGE PARKING 
Type 

Implementation 
Action/Example Date Roadway Area Business 

Los Angeles, CA .. .. .. . . 
Calgary, Canada ·- .. x .. 
Hartford, CT .. .. .. .. 
Chicago, ll.. - .. .. .. 
Atlanta, GA 1975 -- .. .. 
Boston, MA -· -- .. .. 
St.Paul, MN .. -- .. --
St. Louis, MO .. .. .. --
Trenton, NJ -- - -· ·-
New York, NY -- .. .. .. 
Cleveland, OH .. -- .. -
Toledo, OH -- .. .. .. 
Philadelphia, PA -- -- .. -· 
San Antonio, TX .. - .. . . 
Houston, TX .. .. .. -· 
Seattle, WA .. .. .. .. 
Milwaukee, WI .. .. .. -

Site (extent) 

Kilometers Sq. Kilometers No. 
(Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($) 

.. .. ·- .. .. ·- --

.. .. . . .. 7,200 - .. 

.. .. ·- .. .. . . .. 

.. .. - .. 10,200 . . -· 
-- - ·- -· 907 -- --
-- .. -- -- 17,000 -- --
-- .. .. .. 3,000 5 buses --
-- .. -· .. .. .. .. 
·- ·- -· -- -· -· .. 
- .. .. .. .. ·- --
-- .. -· .. .. .. ·-
.. . . -- .. 1,245 -· --
-- .. .. .. .. .. .. 
.. .. .. .. . . . . .. 
.. . . .. .. . . .. . . 
-· -· .. .. l,500 .. 30,000/yr . 
.. .. .. .. .. . . .. 



TABLE A-llli (CONT'D). PARK~AND-RIDE/FRINGE PARKING 
Travel Impacts 

Speed Fuel Cons./wkday 
Action/Example VKT(VMI') kph(mph) Delay Stops Travel Time Ridership* Veh. Removed ltr (gal) Mode Shift Rideshare Occ. 

Los Angeles, CA -· -- -· .. .. -- .. .. .. .. ·-
Calgary, Canada -2%to3% (AMPk.) .. .. .. .. . . 5,400 (Pk. Pd.) • 11,460 (·3,027) .. . . .. 
Hartford, CT .. .. .. .. .. .. .. . . .. . . .. 
Chicago, IL .. .. .. .. .. . . .. . . - .. .. 
Atlanta, GA .. .. .. .. . . .. ·1200 .. .. .. . . 
Boston, MA .. .. . . .. .. .. .. . . .. .. . . 
St.Paul, MN .. .. .. .. .. 1600/day (NA) [NA] {NA} .. . . .. .. . . 
St. Louis, MO .. .. .. . . .. .. . . . . .. .. . . 
Trenton, NJ .. .. .. .. .. .. .. -- ·- .. .. 
New York, NY .. .. .. .. .. . . . . . . .. . . .. 
Cleveland, OH .. -· .. .. .. .. .. . . .. .. .. 
Toledo, OH .. .. .. .. .. .. .. . . .. ·- --
Philadelphia, PA .. .. -- -- .. .. -- -- - .. .. 
San Antonio, TX - .. .. .. .. .. .. . . .. .. .. 
Houston, TX .. .. .. .. .. .. .. . . .. .. . . 
Seattle, WA .. .. . . .. .. .. .. . . .. .. .. 
Milwaukee, WI .. .. .. .. .. .. . . .. .. - -· 

.@IE 
• Ca1pools (Vanpools) (Buspools] {Persons} 
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TABLE A-llli (CONT'D). PARK-AND-RIDE/FRINGE PARKING 
Emission Impacts 

co 03 HC NOx 
Action/Example Mg (tons) Mg (tons) Mg{tons) Mg (tons) 

Los Angeles, CA -- -- ·- ·-
Calgary, Canada -l.786/wkdy (·l.620/wkdy) -· ·- -0.154/wkdy (-0.140/wkdy) 

Hartford, CT -· -- ·- --
Chicago, IL ·- ·- ·- .. 
Atlanta, GA -- -· -- -· 
Boston, MA -· .. -· .. 
St.Paul, MN .. -· .. .. 
St. Lcuis,MO .. ·- -- .. 
Trenton, NJ -- -· .. .. 
New York, NY -- -- .. ·-
Cleveland, OH .. .. ·- --
Toledo, OH .. -· .. .. 
Philadelphia, PA .. .. .. . . 
San Antonio, TX ·- -· -- --
Houston, TX .. .. ·- --
Seattle, WA .. .. -· ·-
Milwaukee, WI .. -· .. .. 

Overall 
Mg(tons) References 

-· 4 

-7.265/wkdy (-6.591/wkdy) 73 

-· 4 

·- 4 
.. 4 

- 4 
.. 21 
.. 4 
.. 4 

-- 2 

-- 4 
.. 4 
.. 4 

·- 29 
.. 29 

-· 4, 21 

-· 4 



TABLE A-Illj. BICYCLE AND PEDESTRIAN MEASURES 

Action/Example 

i,Bicyck Facilities 

Routes, Lanes, and Paths 

Tucson, AZ 

Davis, CA 

Palo Alto, CA 

Eugene, OR 

Seattle, WA 

Madison, WI 

Bicvcle Plgns gnd Maps 

Tucson, AZ 

Fleetwood Enterprises, Inc., Riverside, CA 

Bic;ycle Coordinators 

Tucson, AZ 

/,.ockers, Racks, and Other Storage Facilities 

Tucson, AZ 

Xerox Corporation, Palo Alto, CA 

Fleetwood Enterprises, Inc., Riverside, CA 

Empire State Office Plaza, Albany, NY 

Seattle, WA 

Showers and Clothinr:, Lor;.kers 

Xerox Corporation, Palo Alto, CA 

Fleetwood Enterprises, Inc., Riverside, CA 

Empire State Office Plaza, Albany, NY 

lnter:,ration with Transit 

Seattle, WA 

Ordingnces 

Seattle, WA 

Madison, WI 

Education 

Tucson, AZ 

Seattle, WA 

Madison, WI 

Media and Promotion 

Tucson, AZ 

Implementation 
Date Roadway 

1971 --
·- --
-- .. 
- --
-- .. 

1972 .. 

1971 ·-
-- --

1971 --
1971 --

-- ·-
-· -· 

Jun-88 --
-· ·-

·- -· 
.. ·-

Jun-88 ·-

-- -· 

-· -· 
1972 ·-

1971 --
.. ·-

1972 --

1971 -· 

NOTE 

t Participating (Total Number) 

• Bicycles 

Type 

Area 

x 
x 
x 
x 
x 
x 

x 
·-

x 

x 
--
.. 
-
x 

.. 
-
.. 

x 

x 
x 

x 
x 
x 

x 

Sile (extent} 

Kilometers Sq. Kilometers No. t 
BWliness (Miles} (Sq. Miles} of Employees Units* Parking Fleet Cost($) 

- 482.8 (300) -- - -- - - 300,000/yr. 
.. -- -- -- -- .. - --
.. -- -- - -- -- -- --
-- -- -- - - -- .. ·-
.. 233.4 (145) -· -- -· -· ·- 6,000,000/yr. 

- 160.9 (100) - -- .. .. - 65-85,000/yr. 

.. 482.8 (300) - -- -- -- .. 300,000/yr. 

x -- -· 600 (NA) -- -- -- --

-- 482.8 (300) .. - - -- -- 300,000/yr, 

-- 482.8 (300) - - -- -- -- 300,000/yr. 

x -- -- 500 (NA) -- -- -- --
x -- -· 600 (NA) -· ·- -- -· 
x -- -- -- -- -- -- --
-- 233,4 (145) .. ·- ·- -· .. 6,000,000/yr, 

x .. -· 500 (NA) -· ·- -- -· 
x -- ·- 600 (NA) -· -- -- --
-- -- -- - .. -- - ·-

.. 233.4 (145) ·- -- -- ·- ·- 6,000,000/yr. 

.. 233.4 (145) ·- .. ·- -- .. 6,000,000/yr. 

.. 160.9 (100) -· ·- .. .. .. 65-85,000/yr. 

·- 482.8 (300) - .. .. -- - 300,000/yr. 

-- 233.4 (145) -- -- -- -- -- 6,000,000/yr. 

- 160.9 (100) -- -- -- .. -- 65-85,000/yr. 

-- 482.8 (300) -- - -- -- .. 300,000/yr. 



TABLE A-lllj (CONT'D). BICYCLE AND PEDESTRIAN MEASURES 
Travel Impacts 

Speed Fuel Cons. t 
Action/Example VKT(VMT) kph(mph) Delay Stops Travel Time Ridership Veh. Removed ltr (gal) Mode Shift Rideshare Occ. 

!Bicycle Facilities 

Routes. Lanes. and Paths 

Tucson, AZ -- ·- ·- -· -- -- -- -· 3.5% -- .. 
Davis, CA ·- -- -- -· -- -- ·- .. -· -- -
Palo Alto, CA .. ·- ·- - ·- .. ·- ·- -- ·- --
Eugene, OR ·- ·- -- -- ·- ·- .. .. ·- ·- -· 
Seattle, WA -- .. ·- -- ·- -- - ·- -- -· -
Madison, WI ·- .. .. -- -· ·- -- - -- .. -
Bicvcle P/qns andMaps 
Tucson, AZ .. -· -- -- ·- .. -- -- 3.5% ·- --
Fleetwood Enterprises, Inc., Riverside, CA - -- -- .. .. -· .. .. 12% .. .. 
Bicvcle Coordinators 
Tucson, AZ -· -· .. .. .. .. -- .. 3.5% -- -· 
l,ockers., 11.a!f.li.s, and Other Storage Facilities 
Tucson, AZ .. .. -- -- -· .. .. .. 3.5% .. .. 
Xerox Corporation, Palo Alto, CA .. .. .. .. .. .. .. -· 18% -- .. 
Fleetwood Enterprises, Inc., Riverside, CA .. .. -- -- .. -· .. . . 12% . . .. 
Empire State Office Plaza, Albany, NY -- -- ·- .. .. .. .. ·- -- ·- .. 
Seattle, WA -· .. .. .. .. .. .. .. -- .. . . 
Sho'J!!.ers gnd Clothing Lockers 
Xerox Corporation, Palo Alto, CA .. .. .. .. . . -· .. .. 18% .. .. 
Fleetwood Enterprises, Inc., Riverside, CA -· -- -· .. - -· .. -- 12% .. .. 
Empire Stale Office Plaza, Albany, NY - - .. - .. .. .. . . -· .. ·-
Integration with Transit 
Seattle, WA -· .. -- .. -· .. .. .. .. .. .. 
Ordinances 
Seall)e, WA .. -· -- -- .. -· -- -· .. -- -
Madison, WI .. .. - -- -- -- -- -- ·- .. -
Education 
Tucson, AZ -· ·- .. - -- ·- ·- -- 3.5% .. ·-
Seattle, WA .. - -- .. ·- -- .. ·- .. - -· 
Madison, WI .. -- .. - -- -· - -- -· .. .. 
Media and Promotion 
Tucson, AZ -- -- -· - -· -· .. .. 3.5% ·- ·-

NOTE 
t To Bicycles 



TABLE A-lllj (CONT'D). BICYCLE AND PEDESTRIAN MEASURES 
Emission Impacts 

co '03 HC NOx 
Action/Example Mg (tons) Mg(tons) Mg(tons) Mg (tons) Overall References 

',Bicycle Facililiu 

Routes, [,ones, qnd Paths 

Tucson, AZ - -- -- -- -- I 

Davis, CA -- -- -- -- - 49 

Palo Alto, CA -- -- -- -· - 2 

Eugene, OR -- ·- -· -- -- 49 

Seattle, WA .. -· -- .. -- 1 

Madison, WI .. .. - .. ·- 1 

Bicycle Plans qnd Maps 

Tucson, AZ ·- ·- .. -- .. I 

Fleetwood Enterprises, Inc., Riverside, CA .. ·- .. .. . . 1 

Bicycle Coordinators 

Tucson, AZ .. .. .. .. .. I 

/,,gf_!f!o:_s, Racks, and Other Storaee Facilfties 

Tucson, AZ .. .. .. .. . . 1 

Xerox Corporation, Palo Alto, CA .. .. .. . . .. 2 -VI Fleetwood Enterprises, Inc., Riverside, CA .. .. .. .. . . 1 
00 

> Empire State Office Plaza, Albany, NY -- -· .. -- ·- 2 

Seattle, WA ·- .. -- .. ·- I 

Showers and Clothing Lockers 

Xerox Corporation, Palo Alto, CA .. .. .. .. -- 2 

Fleetwood Enterprises, Inc., Riverside, CA .. .. -- .. .. I 

Empire State Office Plaza, Albany, NY -· .. -· ·- .. 2 

lntegrqtion with Transit 

Seattle, WA ·- .. .. .. .. 1 

Ordinances 

Seattle, WA .. -· ·- .. .. I 

Madison, WI ·- ·- -- -· -· 1 

Education 

Tucson, AZ .. -· .. .. .. 1 

Seattle, WA .. .. .. ·- ·- I 

Madison, WI ·- -· -· -· .. I 

Media and Promotion 

Tucson, AZ .. .. -- .. .. I 



TABLE A-lllj (CONT'D). BICYCLE AND PEDESTRIAN MEASURES 

Action/Example 

Unclassified 

Lawrence Livermore National Laboratories 

Hewlett-Packard, Palo Alto, CA 

Syntex and Syva, Palo Alto, CA 

Lockheed Missles and Space Co., Sunnyvale, CA 

Pedestrian Facilities and Proorams 

Sidewalks qnd Walkwavs 

Safe Facilities 

Sidewalk E.nvironmj!_nttfjlrniture 

Connj!.ctions with Trqnsit 

Edu>.atioa 

Implementation 
Date Roadway 

-- --
-· .. 
-- --
-· ·-

NOTE 
t Participating (Total Number) 

• Bicycles 

Type 

Area Business 

-- x 
-- x 
-- x 
·- x 

Site (extent) 

Kilometers Sq. Kilometers No. t 
(Miles) (Sq. Miles) of Employees Units* Parking Fleet Cost($) 

.. .. 600 (7,200) .. .. .. . . 

.. .. .. .. . . -- .. 
-- -- NA(2,000) -- -- -- --
-- -- -- 1,100 -- .. .. 
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TABLE A-IIIj (CONT'D). BICYCLE AND PEDESTRIAN MEASURES 

Speed 
Action/Example VKT(VMI'} kph (mph) Delay Stops 

Unclassified 

Lawrence Livennore National Laboratories - -- -- --
Hewlett-Packard, Palo Alto, CA -- -- -- --
Synlex and Syva, Palo Alto, CA -- -- -- --
Lockheed Missles and Space Co., Sunnyvale, CA -- -- -- --

Pedestrian Facilities anti Proll,rams 

Sidewalks gnd Walkwavs 

Safe Facilities 

Sidewalk fI.avlronment/Furniture 

Connections with Transit 

Education 

NOTE 
t To Bicycles 

Travel Impacts 

Fuel Cons. t 
Travel Time Ridership Veh. Removed ltr (gal} Mode Shift Rides hare Occ. 

-- -- -- -- -- -- -
- -- -- -- 9% -- --
-- -- -- -- 5.30% .. .. 
- -- -- -- -- .. --



TABLE A-Illj (CONT'D). BICYCLE AND PEDESTRIAN MEASURES 
Emission Impacts 

co 03 HC NOx 
Action/Example Mg(tons) Mg (tons) Mg(tons} Mg(tons) Overall References 

Unclassified 

Lawrence Livermore National Laboratories .. ·- .. .. .. 41 

..... Hewlett-Packard, Palo Alto, CA .. .. - .. . . 41 

°' ..... Syntex and Syva, Palo Alto, CA .. .. .. -· -· 41 

> Lockheed Missles and Space Co., Sunnyvale, CA .. .. .. .. .. 41 

Pedestrian Facilitiea and P,.oora-· 

Sidewalks and Walkwaps 

Safe Facilities 

Sidewalfs. fi.11.vironment/Furniture 

Connections with Transit 

fi.ducation 



TABLE A-Illk. SPECIAL EVENTS 
Type Site (extent) 

Implementation Kilometers Sq. Kilometers No. 

Action/Example Date Roadway Area Business (Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($) 

1984 Olympics, Los Angeles, CA 1984 -- x -- .. .. -- ·- -· - .. 
Orlando Centroplex, Orlando, FL .. .. x .. .. 0.0028(0.0011) .. -· -· -- -
Southeast Expressway, Boston, MA 1984- 1985 x .. -- 13.4 (8.3) -- ·- .. ·- -- -
1982 World's Fair, Knoxville, TN May-82 -- x .. .. . . -- .. 12,300 .. -
Husky Stadium, Seattle, WA -· .. x .. .. -- -- .. . . -- .. 



TABLE A-Illk (CONT'D). SPECIAL EVENTS 
Travel Impacts 

Speed Fuel Cons. t 
Action/Example VKT(VMT) kph(mph) Delay Stops Travel Time Ridership Veh. Removed ltr (gal) Mode Shift Rideshare Occ. 

1984 Olympics, Los Angeles, CA .. -· .. .. .. -- ·- -- -· .. --
Orlando Centroplex, Orlando, FL -- -- -- -- ·- ·- -- .. -- -- --
Southeast Expressway, Boston, MA .. -- -- -· -- -- -- -· ·- -- --
1982 World's Fair, Knoxville, TN ·- -- .. ·- .. -· .. -· NA(5%) - -· 
Husky Stadium, Seattle, WA -· -- ·- ·- ·- -- .. -- .. -- ·-

NOTE 
t SOV (Other) 



TABLE A-lllk (CONT'D). SPECIAL EVENTS 
Emission Impacts 

co 03 HC NOx Overall 
Action/Example Mg(tons) Mg (tons) Mg (tons) Mg (tons) Mg (tons) References 

1984 Olympics, Los Angeles, CA .. .. .. .. .. l 

Orlando Centroplex, Orlando, FL .. .. .. .. -· 8 
Southeast Expressway, Boston, MA .. .. .. .. . . I 

1982 World's Fair, Knoxville, TN .. .. .. -- ·- I 

Husky Stadium, Seattle, WA .. .. .. .. . . 36 



TABLE A-1111. VEHICLE USE LIMITATIONS/RESTRICTIONS 
Type Site (extent) 

Implementation Kilometers Sq. Kilometers No. 
Action/Example Date Roadway Area Bmine!l!J (Miles) {Sq. Miles) of Employees Units Parking Fleet Cost($) 

Route Divu:<ion 

,!J.utomobile free (B.estrictedl Zones 

Burbank, CA 1968 ·- x .. - .. .. .. . . .. 973,000 

Oakland, CA 1961 .. x .. .. ·- .. - .. .. .. 
Pomona, CA 1962 .. x -- -- -- -- -· -· -· 640,000 

Riverside, CA 1966 -- x -- ·- .. -- -· -- -· 720,000 

Denver, CO (16th Street Mall) .. .. x . . .. .. .. II blk. -- -- .. 
Washington, DC (F Street Mall) 1966 .. x .. .. .. .. 2blk . .. .. -· 
Miami Beach, FL 1960 .. x .. .. ·- .. .. . . .. 600,000 

Honolulu,fll 1969 .. x .. .. . . .. .. - -- 1,336,000 

Danville, IL 1967 .. x .. .. . . .. . . .. ·- 112,000 

Atchison, KS 1963 .. x -- .. . . .. .. . . .. 300,000 

Louisville, KY 1973 .. x .. .. . . .. .. -- -· 1,500,000 

Boston, MA (Downtown Crossing) 1978 .. x .. .. 1.8 (0. 7) -- .. .. .. --
Salisbury, MD 1968 .. x .. .. . . .. .. . . ·- 150,000 

Kalamazoo, MI 1959 .. x .. .. . . .. .. -- .. 120,000 

Minneapolis, MN (Nicolle! Mall) 1968 .. x -· .. -- -· .. -- .. 3,875,000 

Brooklyn, NY (Fulton Street Mall) 1979 .. x -- .. . . .. .. - .. . . 
Portland, OR (Portland Mall) 1978 .. x -- .. .. . . 12blk. .. .. . . 
Allentown, PA (Hamilton Mall) 1973 .. x .. .. -- .. .. . . -- .. 
Philadelphia, PA (Chestnut Street Mall) 1976 .. x .. . . .. .. 12 blk . .. .. . . 
Providence, RI (Westminster Mall) 1965 .. x .. . . - -- 4blk. .. - 530,000 

Memphis, TN (Mid-American Mall) 1974 .. x .. .. -· .. IOblk . . . .. .. 
Madison, WI (State Street Mall) 1975-1979 .. x ·- - .. .. .. . . .. -
Pedestrian Malls 

Traffic Controls 
IVo-Drive DaV!s 

Voluntarv 

Phoenix, AZ 1989 - ·- .. .. .. .. .. . . .. 325,000/yr. 

Denver, CO 1986 .. .. .. .. . . .. . . . . .. 500,000/yr . 

Regµired 



TABLE A-IIII (CONT'D). VEHICLE USE LIMITATIONS/RESTRICTIONS 
Travel Impacts 

Speed Fuel Com. t 
Action/Example VKT(VMf) kph(mph) Delay Stops Tra~el Time Ridership Veh. Removed ltr (gal) Mode Shift Rideshare O<:c. 

Rollie Diversion 

Automobile Fref. (/1f.slrlctf_d/ Z.onr:_s 

Burbank, CA -- - -- .. - .. .. .. -- -- -
Oakland, CA .. .. .. .. - -- - -- -- - -
Pomona, CA -- -- -- -- -- -- -- -- NA(+73%) .. -
Riverside, CA -- -- .. .. .. .. -- .. . . -- .. 
Denver, CO (16th Street Mall) .. .. - .. - .. .. .. . . .. .. 
Washington, DC (F Street Mall) .. .. .. .. .. - .. ·- NA(+23%) .. . . 
Miami Beach, FL .. .. .. .. . . -· .. . . NA(+50%) -- -· 
Honolulu, HI -- -- - -- .. .. -· -- ·- -- --
Danville, IL .. .. -· .. .. .. -· .. . . .. -· 
Atchison, KS .. .. .. .. .. . . .. .. . . .. . . 
Louisville, KY ·- .. -· .. .. .. - .. .. ·- .. 
Boston, MA (Downtown Crossing) .. .. .. .. .. - . . ·- .. .. . . 
Salisbury, MD -· .. .. .. .. .. .. .. .. .. . . 
Kalamazoo, MI .. .. .. - .. .. .. . . NA(+40%) .. . . 
Minneapolis, MN (Nicollet Mall) .. .. .. .. .. . . -- .. . . .. --
Brooklyn, NY (Fulton Street Mall) .. -- -· -- -- -- -- -· .. .. --
Portland, OR (Portland Mall) -- -- -- .. - .. .. - -- .. .. 
Allentown, PA(Hamilton Mall) .. .. .. -- .. -- .. .. .. -- --
Philadelphia, PA (Chestnut Street Mall) .. .. -- .. - .. .. . . .. -- .. 
Providence, RI (Westminster Mall) .. .. .. .. - .. .. -· . . . . -
Memphis, TN (Mid-American Mall) .. .. -- ·- .. .. - .. .. . . .. 
Madison, WI (Sble Street Mall) .. -- .. .. - -- .. .. .. -- .. 
Pedestrian Malls 
Trqflic Controls 

INo-Drive Davs 

Voluntqzy 

Phoenix, AZ -2.8%in 1989 .. .. .. .. .. -· -· .. .. .. 
Denver, CO .. .. .. .. .. -- .. . . -· .. .. 
Required 

NOTE 
t SOV (Other) 



TABLE A-IIII (CONT'D). VEHICLE USE LIMITATIONS/RESTRICTIONS 
Emission Impacts 

co 03 HC NOx Overall 
Action/Example Mg(tons) Mg (tons) Mg (tons) Mg(tons) Mg (tons) References 

Route Diversion 

4utomo{zile free (Eestrictedl Zones 
Burbank, CA .. .. .. .. .. 38 

Oakland, CA .. .. .. - .. 38 

Pomona, CA .. - .. .. .. 38 

Riverside, CA .. .. -- .. ·- 38 

Denver, CO (16th Street Mall) - .. .. ·- -- 44 

Washington, DC (F Street Mall) -- -· .. -· -- 38,44 

Miami Beach, FL .. - .. -· .. 38 

Honolulu, HI -- -- .. .. .. 38 

Danville, IL .. -· ·- .. .. 38 

Atchison, KS .. -- ·- .. .. 38 

Louisville, KY - -- .. ·- -- 38 -~ 
> 

Boston, MA (Downtown Crossing) -- -· .. .. .. 6,44 

Salisbury, MD .. .. ·- .. .. 38 

Kalamazoo, MI -- .. -- .. .. 38 

Minneapolis, MN (Nicollet Mall) - .. .. .. .. 38 

Brooklyn, NY (Fulton Street Mall) -- .. -- .. . . 44 

Portland, OR (Portland Mall) ·- - .. -- - 44 

Allentown, PA (Hamilton Mall) -- ·- -· -· -· 38 

Philadelphia, PA (Chestnut Street Mall) .. .. ·- -· .. 44 

Providence, RI (Westminster Mall) .. .. .. . . .. 38 

Memphis, TN (Mid-American Mall) .. .. .. .. - 44 

Madison, WI (State Street Mall) -· ·- ·- .. -- 44 

Pedestrian Malls 
Trame Controls 

No-Drive Davs 

~ 

Phoenix, AZ -24.5 (·27) in 1989 .. ·3.2 (-3.S) in 1989 -3.9 (-4.3) in 1989 -- I 
-1.3 (-1.4) in 1990 -1.6(·1.8) in 1990 

Denver, CO ·- -- -· - -2% I 

~ 



TABLE A-1111 (CONT'D). VEHICLE USE LIMITATIONS/RESTRICTIONS 
Type Site (extent) 

Implementation Kilometers Sq. Kilometers No. 
Action/Example Date Roadway Area Business (Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($) - Control of Truck Movement 

0\ 
00 

Designated Truck Routes 

> Truck Management Strategies 

s,heduling o[.fi_hjt!J?.i!J.g!Rgpeiving 

Pf.ak Period Truck Bans on .:J.rterials 

Freight and Df,liVeQ!. Consolidation 

Unclassified 

San Diego, CA .. .. -· .. .. . . - .. -- .. ·-



..... 
°' \0 

> 

TABLEA-1111 (CONT'D). VEHICLE USE LIMITATIONS/RESTRICTIONS 

Speed 
Action/Example VKT(VMT) kph (mph) Delay Stops Travel Time 

Control of Truck Movement 

Desie.11ated Truck Routes 

Ta;.c!.f.M.ana~em~nt Strategi~s 

Schedulinr:. o[.Shi1!£ln1:/Receiv/ng 

Peak Pg_riod [ruck Bans on Arterials 

f]'clr:.ht and DeliVf.rJ!. CQn~o[idation 

Uncl11ssified 

San Diego, CA .. .. -· .. .. 

NOTE 

t SOV (Other) 

Travel Impacts 

Fuel Cons. t 
Ridership Veh. Removed llr (gal) Mode Shift Rideshare Occ. 

. . - .. ·- .. --



...... 

...,J 
0 
> 

TABLE A-1111 (CONT'D). VEHICLE USE LIMITATIONS/RESTRICTIONS 
Emission Impacts 

co 03 HC NOx 
Action/Example Mg(tons) Mg(tons) Mg (tons) Mg(tons) 

Control of Truck Movement 

Desii:nated Truck Routes 

[_ruck M_anagetJ.lf.11f Stra(egi!!.S 

Scb§dullng o[.Shit!J!.in~/Receiving 

E.eak P!!I.iod Truck Bans on Arterials 

Frejffht and Qelivea Qoasolidgtion 

Unclassified 

San Diego, CA .. .. -- .. 

Overall 
Mg(tons) References 

-- I 



TABLE A-Ulm. ACCELERATED RETIREMENT OF VEHICLES 

- Type Site (extent) 
.....J ...... 
> 

Implementation Kilometers Sq. Kilometers No . I - .. Action/Example Date Roadwav Area Business (Miles) {Sq. Miles) . s Units Fleet Cost($} 

Unocal Corp., SCRAP, Los Angeles, CA 1990 -- x -- ·- ·- .. I ·- -· .. 



TABLE A-Illm (CONT'D). ACCELERATED RETIREMENT OF VEHICLES 
Travel Impacts 

Speed Fuel Cons. 
Action/Example VKT(VMT) kph (mph) Delay Stops Travel Time Ridership Veh. Removed ltr (gal) Mode Shift Rideshare Occ. 

n • . 
~· .. ·- .. .. .. .. 8376 -· -· - .. . -

(Scraoned) 



TABLE A-Him (CONT'D). ACCELERATED RETIREMENT OF VEHICLES 
Emission Impacts 

co PM HC NOx Overall 
Action/Example Mg(lons) Mg(tons) Mg (tons) Mg (tons) Mg (tons) References 

Unocal Corp., SCRAP, Los Angeles, CA -3,333/yr. (-3,674/yr.) -57/yr. (-63/yr.) -680/yr. (-750fyr.) -84fyr. (-93/yr.) -- l, 50 



TABLE A-llln. ACTIVITY CENTERS 
Type Site (extent) 

Implementation Kilometers Sq. Kilometers No. 
Action/Example Date Roadway Area Business (Miles) (Sq. Miles) of Employees Units Parking Fleet Cost($) 



TABLE A-Illn (CONT'D). ACTIVITY CENTERS 
Travel Impacts 

Speed Fuel Cons. 
Action/Example VKT(VMT) kph(mph) Delay Stops Travel Time Ridership Veh. Removed !tr (gal) Mode Shift Rideshare Occ. 



TABLE A~Illn (CONT'D). ACTIVITY CENTERS --...J Emission Impacts 
Cl\ 

> co 03 HC NOx Overall 
Action/Example Mg (tons) Mg(tons) Mg{tons) Mg (tons) Mg {tons) References 



TABLE A-Illo. EXTENDED VEHICLE IDLING 
Type Site (extent) 

Implementation Kilometers Sq. Kilometers No. 
Action/Example Date Roadwav Area Business (Miles) (Sq. Miles) ofEmplovees Units Parkin11 Fleet Cost($) 

Placer Cowity, CA 1982 ·- - - .. .. .. . . .. .. .. 
Sacramento County, CA -- .. - .. - .. - .. ·- .. .. 



TABLE A-Illo (CONT'D). EXTENDED VEHICLE IDLING 

- Travel Impacts 
-.J 
00 Speed Fuel Cons. 

> Action/Example VKT(VMT) kph(mph) Delay Stops Travel Time Ridership Veh. Removed ltr (gal) Mode Shift Rideshare Occ. 

Placer County, CA .. -· ·- -- - .. .. -- .. .. -
Sacramento County, CA ·- -· .. -- -- -- -- -· - - .. 



TABLE A-Illo (CONT'D). EXTENDED VEHICLE IDLING 
Emission Impacts 

co PM HC NOx Overall 
Action/Example Mg (tons) Mg (tons) Mg (tons) Mg(tons) Mg(tons) References 

Placer County, CA .. - .. - - I 

Sacramento County, CA .. .. -· -- .. I 



-00 
0 

> 

TABLE A-Illp. EXTREME LOW-TEMPERATURE COLD STARTS 
Type 

Implementation 
Action/Example Date Roadway Area Business 

Fairbanks N 
., 

1984 .. x .. 

Site (extent) 

Kilometers Sq. Kilometers No. 
(Miles) (Sq. Miles} of Employees Units Parking Fleet Cost($) 

.. -· ·- ·- .. . . .. 



..... 
00 ..... 
> 

TABLE A-lllp (CONT'D). EXTREME LOW-TEMPERATURE COLD STARTS 
Travel Impacts 

Speed 
Action/Example VKT(VMT) kph{mph) Delay Stops Travel Time Ridership Veh. Removed 

Fairbanks North Star Borough, AK .. .. .. .. .. . . .. 

Fuel Cons. 
ltr(gal) Mode Shift Rideshare Occ. 

.. .. . . 



...... 
00 

~ 

TABLE A-Illp (CONT'D). EXTREME LOW-TEMPERATURE COLD STARTS 
Emission Impacts 

co PM HC NOx Overall 
Action/Example Mg (tons) Mg(tons) Mg (tons) Mg (tons) Mg(tons) References 

Fairbanks North Star Borough, AK .. .. .. .. . . l 
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