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INTRODUCTION

Beginning in 1999, the Northern Virginia Transportation Commission (NVTC) has
managed a program offering free bus fares on forecast Code Red air quality days.
Code Red air quality days occur when pollution levels are harmful to all sensitive health
groups and outdoor activity should be avoided. Nitrogen Oxides (NOx)and volatile
organic compounds (VOCs) undergo chemical reaction in high heat and strong sunlight
to form ground leve! ozone. Metropolitan Washington Council of Governments
(MWCOG) designates the Code Orange and worse days based on its daily forecast of
ozone levels and air quality. From May through September, there is an increase in the
number of unhealthy ozone level days. Since automobile emissions are major
contributors of air pollution, NVTC's program is designed to encourage travelers to use
transit instead of their automobiles on forecast unhealthy air quality days. Between
1999 and 2006, 31 Code Red days have been forecasted by MWCOG. In 2003, the
Environmental Protection Agency (EPA) began instituting a more stringent eight-hour air
quality standard and ultimately revoked the one-hour standard in 2005. Under the new
standard, the Washington Metropolitan region was officially designated by the EPA as a
non-attainment area. Now Code Orange Days and worse (i.e., Red and Purple) are
considered by MWCOG to be high pollution days exceeding the EPA’s new
health-based standards. Since the new standards were implemented, the Washington
Metropolitan Region has been experiencing fewer forecast Code Red days. No forecast
Code Red days occurred in 2004 and 2007 and only one day in 2005 and two days in
2006.

Bus service providers will offer free fare bus service on forecast Code Orange and
worse days to promote transit use (previously it was for Code Red and worse days).
The bus drivers are instructed to record the number of boarding passengers. NVTC
compares the Code Orange and worse day boardings with the ridership on the same
day of the week during the previous three weeks. Estimates of lost revenues are made
by NVTC and then CMAQ program funding is used to reimburse the bus operating
agencies.

A NVTC Code Red Day evaluation program was instituted in the summer of 2003.

Code Red Days were evaluated using telephone surveys and data collected by the
agencies. The lack of Code Red Days in 2003 and 2004 prevented on-board surveys to
be conducted. An Interim Report was developed that evaluated the program and
presented on-board survey bus samples and sampling techniques. Since then, the
program has been expanded to include Code Orange days, as well. NVTC requires
information on the effectiveness of the free fare Code Orange and worse days program
(Is this program investment providing the returns expected in increased ridership and
reductions in air pollution).

The Technical Approach and Work Plan to conducting the study consisted of the
following Tasks:



Task 1. Project Initiation/Work Scope Refinernent

Task 2. More Detailed Review of Methodology and Data Colfection Plan
Task 3: Data Collection

Task 4: Analyze Data

Task 5: Summary Report and Presentation

WORK SCOPE REFINEMENT

A Project Initiation Meeting was held with the NVTC, Management Advisory Committee
(MAC) on February 12, 2007. The following are members of the Advisory Committee:

‘Al Himes ‘Alexandria Transit Company ai. himes @alexandriava. gov 703-370-3274x613
Anne Janeski Alexandria Transit Company Anne.Janeski @a{exandraa\a qov 703 370-3274x614 |
Erica Bannerman  City of Alexandria ‘Erica Bannerman@alexandriava.gov ;703 5193400x165 |
Joe Swartz PRTC . swertz@omninde com 7035806112
Laurél"l'-'téthl*hi'g ....... SRt e i aom T 0ae80.6148
Kelley MacKinnon Arlington County Transit fkmac%c nnon@arlingtonva.us 1703-228-7547
Kris Vil ;Falfax County . Ekhs = !es‘@fairfaxcewty gov‘ e esmaiins
Kala Quintana  NVTC - kela@nvide on - 703-524-3322x104
Rick Taube NVTC rick@nvide.org  703-524-3322x106 |
Elizabeth Rodgers NVTC ie‘ zabeth@nvide.org  703-524-3322x103 |

The purpose of the initial meeting was to review the scope and work plan presented in
the proposal and in particular the survey form developed in the previous study. Based
on this meeting the survey and work plan has been revised as described below.

The final data collection survey form is presented in Exhibit 1. The survey form will
provide data on increase in ridership on Code Orange Days, alternate forms of
transportation, reasons for using transit, travel distance for the trip, socio-economic data
about the traveler, etc. The survey will provide the data to compute emissions
reductions due to transit use. This will be printed in English only. The riders will have
the option of completing the survey form later and return it via postage-free mail back to
NVTC. Note too that the survey form will have a unique identification number. We will
use this to define the route and particular trip on which the respondent got the form.

Looking at the NVTC bus system, a sampling plan was developed to select bus trips
based on factors such as, route coverage and type of service (local versus express,
feeder to Metro, etc.), time of day (am peak, mid-day, pm peak), key geographic and
socio-economic markets served by the various systems, and cover each of the eight
bus systems (WMATA, Fairfax Connector, DASH, CUE, PRTC. Loudoun Transit,
Virginia Regional Transportation Association VRTA and ART). The bus sampling plan
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EXHIBIT 1. ON-BOARD SURVEY FORM

NVITCAIR QUALITY ACTION (BAD AIR) DA

Dear Rider:

The Northern Virginia Transportation Comnission m cooperation
with the transit agencies operating in Northern Virginia, is conducting this
survey to leatn mote about your travel and how it is affecred by the Air
Quality Action (Bad Air) Day alerts, Please complete and return this card to
the survey wotker or fold and return free by mail. All résponses will be kept
confidential,

Thank you for your help!

AWARENESS
1.a. Prior to boarding the bus, were you aware that you could ride the busg free on Forecast | : Bad Air
Days? [ Yes [J No
b. Prior 1o boarding the bus, were you aware shat today is a BAD AIR DAY? 1] Yes [J No
c. IF YES, how did you become aware of the BAD ATR DAY alest today? (Please check only one.)

01TV, Radio or Newspaper U Employer Alert [} Website 7 Other
REASONTO RIDE
2.a. What is the most important reason that you chose to ride the bus today? (Piase check only one.)
1 Tam a regular rider [T 1 wanted to help reduce air pollution
1 T am riding because of the free fare {1 I'wanted to avoid the heat
] Tdon’t have a car available L Other

b. How do you typically make this same trip (when the full bus fare is charged)?

{} Same Bus [l Drive an automobile [) Passenger in an automobile [} Walk or Bike
{1 Ride othet transit (What toute ) [1 Would not have made trip
{1 Other
c. If you would have driven yourqeﬂf what type of vehicle would it be?
[l Antomobile T “Green” Vehicle 15UV or Van
[T Pick-up Truck L Diesel i Other

d. Would you have taken iha bus today if the fare was mot free but (Please check all thar apply)

B 25 Cents L] Yes [ No
= 54 Cents Ll Yes [ e
w 14 Price L Yes 01 Mo
e. Do you receive Mewochel/SmartBenctus? L1 Yes 1 No

REACHING THE BlS
e did you 00 HROM bH
i1 Hlome L] Worlk 0V Shopping 1

s pusy

P

Schiool F Other

fore vou got on T

h. What is the address of, or closest intersection to, the stop where you boarded the bus?

Address or Street . t Trtersection

c. How did you get *‘lom 3.2, to the bus? (P ](.Asc‘ sheck all that apply)
L Dove a car I Passenger in a car \/\/'ﬂk or Bike

(1 Ride other transit (\v At TOUEE e,




EXHIBIT 1 (CONTINUED). ON-BOARD SURVEY FORM
DESTIMNATICN
4.2, What is your fnal destination for this one-way bus ride?
1 Hoine [0 Work (] Shopping [ School [ her

b, What is the address of, or closest intersection o your fina! destination?
Address or btreet__ Mearest Intersection .

EREOUENCY OF TRAVEL f
5, How often do you make this trip on the BU 59

[ 5 or more days 2 week ﬂ 2-4 days a week [ 1 or fewer days a week
) First time [ Only on Bad Air days [ Othex

6. How often do you make this trip by AUTOMOBILE?

U] 5 or more days a weck [ 2-4 daysa weelk [ 1 or fewer days a week
Il Cyther

PLEASE TELL US AB@U’T WOURSELF

7.a. Arve you O Male (1 Fernale
b. What is yonr age?
(1 Under 18 [ 18-24 L 25-34 U 35-44 (1 45-54 Ll 55-64
[ 65-74 £l 75+
. What is your approximate household income per yeas?
O} Under $25,000 0 $25,000-49.999 1 §50,000- $74,599
[T $75,000-599,999 [ 4100.000 and above

d. Are yon currently employed?
1 Yes [0 No

e. Education completed:

[0 Less than High School I High School [l College Graduate  [] Technical / Frade
f. Do you consider yourself:

1 Asian (1 Black or African American (] Hispanic ot Latino

1 White [} Other

Please rerurn this card to the survey worker or fold/tape and retumn free by mail.
‘Thank you for your cooperation!

I NO POSTAGE

| NECESSARY
IF MAILED

I IN THE

| UNITED STATES

T TR R

BUSINESS REPLY MAIL

FIRST-GLAZS MAIL PERMIT NO. 154 ARLINGTON, VA

POSTAGE WILL BE PAID Y ADDRESSELR

NORTHERN VIRGINIA
TRANSPORTATION COMMISSION
4350 N FAIRFAX DR 8TE 720
ARLINGTON VA 22203-9825

RN IAE RN RN



that was developed is shown in Exhibit 2 and includes the bus routes, starting times,
starting and ending locations, etc. As noted, all eight bus systems have bheen covered.
A total of 58 bus trips were included in the sampling plan.

Due to the limited resources, it was decided to use the survey instrument on two
occurrences of Code Orange days. The first survey would be implemented on the
season's second Code Orange day. The second survey would be conducted towards
the end of summer season in August. No additional surveys or baseline counts will be
conducted.

SURVEY METHODOLOGY
The procedure for conducting the survey is summarized here.

MCV staff, augmented by temporary staff, were utilized to distribute and collect the .
short survey forms. It should be noted that relying only on temporary staff to be trained
and ready for Code Orange days with a few hours notice would be difficult to implement.
The temporary person(s) may be busy on the day of survey or may not be available for
some other reason. Therefore, MCV relied on their regular staff to accomplish this task
with limited support of the temporary staff. All 58 bus trips were surveyed over a two
day period, due to staff limitations.

Every rider was provided with a survey card and a small pencil. If a rider refused to
take the survey form or did not want to fill the form, the blank form was placed in the
drop-off box. The surveyors were required to fill a short log sheet at the beginning and
end of the trip, recording the bus route number, time, and survey form numbers (the first
and last numbers of the survey forms distributed to the riders on this trip). The total
survey forms distributed provided a count of the total bus riders on that bus route. The
returns were also matched to the bus route and transit system based on the preprinted
survey number. Each of the transit agency and their coordinators were informed in
advance about the upcoming survey on forecasted cede orange day, so that the bus
drivers would be informed about the survey.

ON-BOARD SURVEY

The first on-board survey was conducted on Wednesday, June 27 and Thursday, June
28, as both these days were forecasted Code Orange Days. Most of the buses were
surveyed on June 27 and a limited number of buses were surveyed on June 28. Exhibit
2 also shows the bus trips and the survey dates. A total of 1,256 survey forms were
distributed on the two days. Most of the passengers completed the survey forms on-
board and returned them to the surveyors. A limited number (approximately 30) of
survey forms were mailed back. The total number of completed survey forms received
were 750 or 60 percent of the sample. The second Code Orange Days was surveyed
on Thursday, August 30, 2007. The second survey was conducted on one day only and
39 bus trips were surveyed. Exhibit 3 presents the bus trips, the bus routes, starting
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times, starting and ending locations, etc. for the second survey day. A total of 1,086
survey forms were distributed on August 30, 2007. As in the earlier survey, most of the
passengers completed the survey forms on-board and returned them to the surveyors.
A limited number (approximately 10) of survey forms were mailed back. The total
number of completed survey forms received were 460 or 42 percent of the sample. The
return rate was less than the first survey because some people who completed the
survey in June may not have completed the survey in August. Further, some drivers
were not aware of the Code Orange Days in the early hours and some passengers
refused to complete the survey.

CODING AND PROCESSING OF DATA

The survey forms were reviewed for their completeness. The survey data was coded
and converted to electronic form using Microsoft Excel Spreadsheet. The data was
analyzed to develop cross-tabs and summaries of responses. The survey data was
analyzed to determine the total number of bus riders by system that use the transit on
the Code Orange days. The number of passengers that would not have used the bus if
it were not forecast Code Orange day was determined through the survey data. Other
analysis was conducted to determine the trip length of the passengers who normally
drive and took the bus because it was Code Orange Days. However, the information on
trip origin and trip destination was generally not completely answered. Analysis was
also conducted to determine the responses of persons to pay a small fare ($ 0.25, $0.50
or half price) instead of free.

The results are presented in the next section.
SURVEY RESULTS

The survey results for the June 27/28 survey are summarized in Exhibits 4 through 13
for each of the questions in the survey form (Loudoun summary includes the VTRA data
since there were only three responses).

Among the key results:

» 72% were aware of the Ride Free program before boarding
« 46% knew that today was a Bad Air day and became aware by:
o TV, Radio or Newspaper = 38%
o Employer Alert = 3%
o Website = 3%
o Other = 10%
» The most important reason for choosing the bus:
o Regular Rider = 72%
o Help reduce air pollution = 5%
o Because of the free fare = 3%
o Avoid the heat = 2%



Exhibit 4. JUNE SURVEY RESULTS ON AWARENESS

1.a. Were you aware of the free bus ride on Forecast Bad Air Days?

Bus Total
System No. |Yes :/o No % |no response| % All
ART 8 6 |75 1 13 1 13 8
CUE 78 | 44 | 56 30 38 4 5 78
DASH 89 | 5072 16 23 3 4 69
FAIRFAX d 199 {150] 75 40 20 g 5 199
LOUDOUNI 67 |55]82 12 18 0 0 67
METRO 221 1144165 69 31 8 4 221
[PRTC 108 | 90 | 83 12 11 6 3 108
TOTAL 750 |539] 72| 180 |24 31 4 750

1.b. Were you aware that today is a BAD AIR DAY prior to boarding the bus?

[System Tot No | Yest % No % | no response| % All
ART g | 5|63 3 38 0 0 8
CUE 78 | 28 | 36 42 54 ) 10 78
DASH 60 | 32|46 30 43 7 10 69
FAIRFAX ( 199 | 98 | 49 87 44 14 7 199
LOUDOUN| 67 | 3552 28 42 4 6 67
METRO 221 | 756134 109 149 37 |17 521
PRTC 106 | 72|67 24 22 12 17 108
TOTAL 750 1345|246 323 |43 82 11 750

1.c. If YES, how did you become aware of the BAD AIR DAY alert today?

System Tot Nol TV] % Employer % | Woebsite | % Others % fno response] % | All
ART 85 | 4 150 0 0 1 13 3 38| 8
CUE 78 | 28 | 36 1 1 5 6 7 9 37 47] 78
[DASH 80 | 25| 36 i 3 P 3 3 9 34 491 69
FARFAXJ 799 | 76 | 38 6 3 7 4 14 7 96 48 [199
COUDOUN] 67 | 24]38 3 4 p) 3 12 18 26 39|67
ME RO 521 | 80 | 36 7 3 2 1 17 5 121 55 227
[PRTC 108 | 46 | 43 4 Z 5 5 25 23 28 26 108
TOTAL 750 1283| 38 23 3 23 3 76 10 345 46 [ 750]
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o Do not have a car = 13%
o0 Other = 6%

+ How passengers would have typically made the same trip if full bus fare was chargea:
o Same bus = 82%
o Driven an automobile = 5%
o Passenger in an automobile = 2%
o Walk or Bike = 2%
o Ride other Transit = 4%
o Would not have made trip = 1%
o Other = 1%
o No response = 3%

» If a small fare was charged would the passengers still ride:
0 25 cents = 74% YES
0 50 cents = 70% YES
o V2 price = 69% YES

« The household income varied from less than $ 25,000 (19 percent} to greater than
$100,000 (20 percent)

« 77 percent of the respondents were currently employed
+ 58 percent of the respondents were college graduates
- the age grouping were predominantly from 18 to 64 years

With reference to the above key results, the August survey showed the following
significant differences (it should be noted that the Loudoun County Transit and VRTA

were not surveyed):

= 31 percent were aware that today was a bad air day versus 46 percent in the June
survey and 25 percent became aware through TV, radio or newspaper.

- How passengers would have typically made the same trip if full bus fare was charged:
o Same bus = 80%
o Driven an automobile = 3%
o Passenger in an automobile = 0%
o Walk or Bike = 4%
o Ride other Transit = 4%
o Would not have made trip = 2%
o Other = 4%
o No response = 3%

o
(]



Thirty-six respondents indicated that they typically made the trip on code orange day by
driving an automobile. Since this is the market segment that results in emissions
reductions on code orange days, details on their characteristics are presented in Exhibit
14.

COST-EFFECTIVENESS ANALYSIS

NVTC provided the reported ridership by bus operators for each of the forecast Code
Orange Days for the year 2007. The average ridership for the three previous weeks for
the same day was also provided. This data is summarized in Exhibit 15. This data
shows that for the year 2007 the reported ridership was 1,927,615 passengers,
whereas, the average ridership was 2,086,707 passengers. This shows that on a
systemwide basis, there were fewer passengers riding on Code Orange Days than on
the previous days. This is true for the two survey time periods also. This may be due to
incomplete ridership counts by some transit operators on Code Orange Days that
results in the reported ridership on forecast bad air days being lower than the ridership
that actually occurred on these days. In order to check and verify if there is a
systematic bias in counting bus passengers on Code Orange Days, passenger counts
on specific bus trips were obtained from WMATA. This data was compared with the
survey passenger counts. The comparison showed that for the twelve bus trips,
WMATA bus drivers recorded 170 passengers, whereas, the survey showed 285
passengers. This small sample showed that the WMATA bus drivers were under
reporting passenger counts on Code Orange Days by approximately 67 percent.

The cost for each of the Code Orange Days for each bus operator was also provided by
NVTC. This data is summarized in Exhibit 16. The cost for a weekday forecast Code
Orange Days varies from $ 108,000 to $ 135,000 or an average of $ 120,000. The total
cost for the year 2007 was approximately $ 1.7 million.

The primary reason for conducting the forecast Code Orange Day free fare program is
to reduce emissions on extreme pollution days when the one-hour NAAQS standard for
ozone is likely to be exceeded. While offering free bus fares has the ancillary benefits
of attracting new riders to transit and reducing vehicle travel and traffic congestion on
these days, the ultimate goal for which the program is funded is to reduce emissions on
these days. Hence, the major purpose of this surveys was to collect data to determine
the effectiveness of the fare free program in reducing emissions. Assumptions were
made for translating the reported bus ridership changes into vehicle trip and vehicle
miles of travel (VMT) reductions and emissions reductions.

The assumptions are as follows (these are consistent with the Effectiveness of Free Bus
fares on Forecast Air Quality Code Red Days, prepared for NVTC, dated December 31,
2003):

» Prior Mode and Vehicle Trips reduced: The new bus rider on a free fare day would



EXHIBIT 14. JUNE SURVEY RESULTS - DETAILS OF DIVERTED TRIPS FROM
AUTOMOBILES

+ Only 58% were aware of the Ride Free program before boarding
» 44% knew that today was a Bad Air day and 31% became aware by TV, Radio or Newspaper
« The most important reason for choosing the bus:
o Help reduce air pollution = 22%
o Because of the free fare = 19%
o Avoid the heat=11%
« 61% would have driven in an automobile and 19% in a SUV or Van if the passengers drove
+ 61% came from home and 28% came from work before boarding the bus
- 42% walked to the bus stop and 28% drove to the bus stop
» 50% were going to work and 33% were going home
« |f a small fare was charged would the passengers still ride:
o 25 cents = 72% YES
0 50 cents = 64% YES
0 Y price = 42% YES
+ 19 % of the respondents received Mterochek/SmartBenefits
» Frequency of making this trip by bus:
0 5 or more days = 22%
0 2-4 days = 28%
o 1day= 17%
o Only on Bad Air day = 8%
» Frequency of making this trip by Automobile:
0 5 or more days = 22%
0 2-4 days = 22%
o 1day=31%
+ 58 % of the respondents were male and 33% were female
« The household income varied from less than $ 25,000 (14 percent), $25,000 to $ 498,000
(19%), $ 50,000 to $ 74,000 (17%) and greater than $100,000 (28 percent) '
+ 81 % of the respondents were currently employed
+ 78 % of the respondents were college graduates
» the age grouping was predominantly from 25 to 34 years (33%)
+ The respondents noted the following:
o Asian = 19%
o Black = 14%
o Hispanic/Latino = 17%
o White = 31%
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generally be expected to mirror the mode choice patterns among the traveling public at
large. The 2000 Census journey-to-work data reports commuter mode shares for each
of the area jurisdictions. As the various operators serve fairly specific jurisdictions, it is
possible to estimate vehicle trip diversion rates for each jurisdiction and operator. The
NVTC study provides the methodology for estimating vehicle trips per diverted bus rider
and is as follows:

Arlington 0.830
Alexandria 0.868
Fairfax Co. 0.904
Falls Church 0.873
Fairfax City 0.889
Loudoun 0.926
Prince William 0.875
Manassas 0.879
NOVA region 0.891

- VMT Reductions: As noted before, the survey respondents did not provide specific
data to estimate the average trip length based on trip origin and trip destination. The
NVTC study was utilized to estimate the average trip length from the 2000 Census
journey to work data. The average for the entire Northern Virginia region, which is used
for Metrobus, is the weighted sum across all the jurisdictions. It should be noted that
MWCOG assumes an average trip length of 15.5 miles for all regional commute trips.
The average one-way commute trip fength for each jurisdiction is as follows:

Arlington 6.53 miles
Alexandria 7.27 miles
Prince William 14.91 miles

Loudoun County  15.57 miles
Fairfax County 14.44 miles
Fairfax City 7.74 miles

NOVA/Metrobus  12.95 miles

VOCs and NOx are the two primary vehicle-related pollutants that are the precursors to
ozone and smog. The estimated vehicle trip and VMT reductions are translated

into equivalent emissions reductions for VOCs and NOx, respectively, using the 2007
emissions rates provided by MWCOG for cold starts (grams per trip) and running
emissions (grams per mile). The emissions reductions are computed separately for
VMT reductions and vehicle trip reductions (VTR), to account for the vehicle “cold
starts”, when excess emissions occur each time a vehicle is used, independent of the
trip length. Exhibit 17 presents the computations and results for the June 27/28 survey
days. Included in Exhibit 17 is the percent reduction of trips due to diversion from auto
to bus, vehicle trip reductions, VMT reductions, NOX and VOC reductions (in tons per
day) for cold start and running emissions and the average cost for the two survey days.
As noted before. since there is a difference between average ridership and reported
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ridership, the reductions have been computed using each of the two variables. The trip
reductions, VMT reductions and emission reductions were computed for the August 30,
2007 survey also.

The cost-effectiveness of the free fare program was evaluated using several
effectiveness measures. The cost per ton of NOX or VOC reductions were estimated
as well as the cost per ton of NOX plus VOC reductions. These were estimated for
average ridership and reported ridership for the June and August survey days. The
results are presented in Exhibit 18. The cost per ton of NOX plus VOC reductions
varied from $ 813,583 for the reported ridership in August to a high of $ 1,425,421 for
reported ridership for the June survey.

The NVTC study noted that another way of assessing the reasonableness or relative
attractiveness of the forecast Code Red or Orange Day free bus fare program is o
compare its performance with national experience. For this, the CMAQ program
evaluation performed by the Transportation Research Board (TRB) for Congress in
2002 offers a good sampling of measures used around the country over the past 10 '
years'. However, to compare the Code Orange program with the TRB studies, it is first
necessary to “weight” the emission reductions in the manner that the TRB committee
elected to do for the purpose of magnifying the importance of NOx reductions over
VOCs. Because NOx reductions have been historically more difficult to come by in air
guality management efforts, they have generally been regarded at a premium when
comparing strategies, particularly since some strategies have a comparative advantage
in reducing NOx over VOCs. Tao reflect this, the TRB committee, comprised of State,
MPO and academic/research air quality specialists from around the country, agreed to
weight NOx emissions at 4 times the value of VOCs. To be able to compare the Code
Orange program with these national studies, Exhibit 18 also includes the cost per ton of
emissions reductions using a 4 to 1 weighting ratio for NOX to VOC. Using the
weighting ratio, the cost-effectiveness is almost 30 percent of the cost per ton without
the weighting. The cost-effectiveness is reduced to $ 250,818 per ton for the August
survey. This can be compared with the TRB study (See Exhibit 19) which showed that
the cost per ton ranged from a low of $ 800 for pricing measures to a high of § 8.227
million for Telework.

The NVTC forecast Code Red Day free bus fare program study stated that the
attractiveness of the program would depend upon (1) how dire the need is for emissions
reductions at any given time given conformity or ozone exceedance considerations, and
(2) what other strategies are available for use and their comparative cost. MWCOG staff
have stated that when emissions strategies such as the forecast Code Orange Day free
fare program are considered for adoption, more criteria are applied to that determination
than just cost per ton. Political acceptability, type of pollutant, ease of administration,

' The Congestion Mitigation and Air Quality Program: Assessing 10 Years of Experience. Special report
Number 264, Transportation Research Board, Washington 2002
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EXHIBIT 19. RANGE OF COST-EFFECTIVENESS OF CMAQ-FUNDED EMISSIONS
REDUCTION STRATEGIES (NOX:VOC WEIGHTING OF 4:1)

. Number FY92-98
of CMAQ
. Cases Cost per Ton Range  Median Obligations
- Low High
Traffic Flow Improvements 34.9%
Signalization 5 36,000  $128,000 $20,100 9.3%
Freeway/Incident Management 4 $2,300 $543,900 $102,400 7.5%
HOV Facilities 2 $15,700 $336,800 $176,200 52%
fntersections, Traveler Info, Other 0 NA NA NA “12.9%
Group Average $6,418  $317,200 $99,567 ‘
Ridesharing 4.0%
Regional Rideshare 5 $1,200 $1,6800 $7,400 2 49,
Vanpool Programs 6 $5,200 $8%,000 $10,500 e
Park & Ride Lots 4 $8.600 $70,700 $43.000 1.6%
Group Average $4,773 554,087 320,300
Travel Demand Management 3.0%
Misc. TDM 9 $2,300 $33,200 $12 500 2.2%
Employer Trip Reduction 7 §5798  $175.500 522,700 0.8%
Group Average $3.831 $95,456 $17,600
Telework 0.0%
All 10 $13,300 $8,227,000 $251.800
Bike/Pedestrian 3.3%
All 14 $4,200  $344.700 $84,100 3.3%
Transit Improvements 42.2%
Shuttles, Feeder, Paratransit 15 $12,300 $1,974,000 $87,500 7.4%
New Capitat Systems/Vehicles 6 $8,500  $470.800 566,400 10.4%
Conventional Service Upgrades 10 33,800 $990 800 322,100 7.4%
Park & Ride Lots 1 $52.000 $52.000 $52 000 1.3%
Group Average $10,172 $1,046400 $57.000
Other 65.8%
Conventional Fuef Vehicles 6 3400 $39 9800 $15.000 12 4%
Alternative Fuel Buses 11 $6,700 $568,700 $126,400 3.3%
Alternative Fuel Vehicles 2 54,000 $31.600 $17,800 0.8%
Inspection & Maintenance 5 $4.426 $5.800 $1.900 2.9%
Group Average 344268 3274 471 $40,275
Pricing Measures 0.0%
Modal Subsidies & Vouchers 14 3800 $471.000 546,600
Charges and Fees 6 $800 349,400 310,300
Group Average $800 $344 520 $28,450

source: Transportation Research Roard Special Report 264, The Congsstion Mitigation
and Alr Quality Improvement Program: Assessing 10 Years of Fxperierice. Table 4-2.
(2002).
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and scale of reduction are all used in gauging an effective strategy. Also important is
the fact that the forecast Code Orange Day free fare program is strategic as an
“episodic” control measure, i.e., it is brought into play on days when ozone
exceedances are anticipated, and when additional efforts are necessary to try to avert
an exceedance of the 1-hour standard. The most direct comparison of the forecast
Code Orange Day free fare program with other current regional efforts would be
MWCOG's Transportation Emissions Reductions Measures (TERMS) Under
Consideration for Conformity of the 2006 CLRP and FY 2007-2012 TIP, Year 2010
Emissions Estimate (dated September 20, 2006). The data from this study was used to
develop cost-effectiveness measures similar to the ones developed for the Code
Orange Days study, as shown in Exhibit 20. The cost-effectiveness of potential TERMS
varies from a low of $ 250 (for the Bose Automobile anti-air pollutant and energy
conservation system) using the weighting ratio to a high of $ 890,000 for 6 kiosks in
Maryland. Four of the potential TERMS are less cost-effective than the Code Orange
Days fare free program.

CONCLUSIONS

The on-board surveys show that approximately 4.4 percent and 3.2 percent of the bus

riders on Code Orange Days in June and August, respectively, were automobile drivers
on non Code Orange Days. This translates to approximately 4,000 to 4,700 vehicle trip
reductions and approximately 49,000 to 59,000 VMT reduction, based on the June
survey. The August survey showed a higher reductions of approximately 6,200 to 6,400
vehicle trip reductions and approximately 85,000 to 87,000 VMT reduction. The August
survey shows a significantly higher trip reductions in the Fairfax Connector bus system.
Fairfax Connector bus system has a longer average trip length than DASH or CUE and
results in higher VMT reductions. Consequently, the cost-effectiveness of the August
survey is approximately 57 to 70 percent better than the June survey.

The cost-effectiveness of the Code Orange Days using the NOX to VOC weighting of 4
to 1 results in a cost-effectiveness that lies within the potential TERMS being
considered by MWCOG for Conformity of CLRP and TIP. Further, the Code Orange
Days cost-effectiveness is also within the range of emission reduction strategies
considered in the TRB CMAQ funded program.
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