A SMARTE WAY TO WORK

commuter (- CONNECTIONS

NATIONAL CAPITAL REGION
TRANSPORTATION PLANNING BOARD
COMMUTER CONNECTIONS PROGRAM

TRANSPORTATION EMISSION REDUCTION MEASURE
(TERM)
ANALYSIS REPORT

FY 2012-2014
July 2011 - June 2014

Prepared for:

©

Metropolitan Washington Council of Governments
777 North Capitol Street, NE, Suite 300
Washington, DC 208039

Prepared by:
LDA Consulting

Washington, DC
2025480205

In association with:
CIC Research, Inc., San Diego,

ESTC, San Diego, CA
Center for Urban Transportation Research, Tampa, FL

November 1204




NATIONAL CAPITAL REGION TRASPORTATION
PLANNING BOARD
COMMUTER CONNECTIONS PROGRAM

TRANSPORTATION EMISSION REDUCTION MEASURE
(TERM)
ANALYSIS REPORT

FY 2012-2014
July 2011 - June 2014

Prepared for:

Metropolitan Washington Council of Governments
777 North Capitol Street, NE, Suite 300
Washington, DC 24239

Prepared by:

LDA Consulting
Washington DC
(202) 548205

In association with:
CICResearch, Inc., San Diego, CA

ESTC, San Diego, CA
Center for Urban Transportation Research, Tampa, FL



TITLE:

DATE:

AUTHORS:

AGENCY:

ABSTRACT:

PRICE:

ORDER COPIES
FROM:

ABSTRACT

National Capital Region Transportation Planning Board (TPB) Commuter Con-
nections 2012-2014 Transportation Emission Reduction Measure Analysis Re-
port

November 18, 2014

Nicholas Ramfos, Director, Commuter Connections

Elena Constantine, Director, Systems Planning Applications
Lori Diggins, Principal, LDA Consulting

Eric Schreffler, ESTC

Phillip Winters, Center for Urban Transportation Research

The National Capital Region Transportation Planning Board (TPB) is the federal-
ly designated Metropolitan Planning Organization (MPO) for the region, and
plays an important role as the regional forum for transportation planning. The
TPB prepares plans and programs that the federal government must approve in
order for federal-aid transportation funds flow to the Washington region. The
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dress regional concerns including growth, air quality, public health, transporta-
tion, and housing. Although the TPB is an independent body, its staff is provided
by COG’s Department of Transportation Planning.

This document provides results of an evaluation of the Transportation Emission
Reduction Measures (TERMS) that are voluntary transportation demand
measures implemented through the Commuter Connections program in the
Washington DC metropolitan region. Data collection efforts and transportation
and emission impacts are highlighted for all of the TERMs. Results from the
TERMS are used to support the region’s air quality conformity determination and
congestion management process. The TERMs evaluated include Maryland Tel-
ework, Guaranteed Ride Home, Employer Outreach, and Mass Marketing. An
evaluation is also included for the on-going regional rideshare efforts through the
Commuter Operations Center. The evaluation documents the impacts during a
three year period between July 1, 2011 and June 30, 2014.
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EXECUTIVE SUMMARY

BACKGROUND

This report presents ghresults of an evaluation of fodiransportation Emission Reduction Measures (TERMs),
voluntary Transportation Demand Management (TDM) measures implemented by the National Capital Region
¢ NJ y &Ll NI I GA 2 ((TPBEomyiufek Goahectichd phaBr&riat the Metropolitan Washington Cibarf
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and congestion management proce3his evaluation documents transportation and air quality impactshier
three-yearevaluationperiod between July 1, 201 andJune 30, 2014for the following TERMSs:

1 Maryland Telework Provides information and assistance to commuters and employers to furtHesrime
and telewvork centerbased telework programs.

1 Guaranteed Ride HomeEliminates a barrier tase of alternative modes by providing free rides home in
the event of an unexpected personal emergency or unscheduled overtime to commuters who usae-altern
tive modes.

1 Employer Outreack Provides regional outreacdervicego encourage large, privatsecta and nonprofit
employers voluntarily to implement commuter assistance strategies that will contribute to reducing vehicle
trips to worksites, including the efforts of jurisdiction sales representatives tefoew and expandettip
reduction programs.
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CO® Mational Capital Transportationd?ining Board (TPB), the designated Metropolitan Planning Organization

(MPO) for the Washington, DC metropolitan region, adogtad continues to suppoithese TERMs, amongtet

ers,as part of theregional Trasportation Improvement PrograffTIP) The purpos of the TERMs ts help the

region reach emission reduction targets that would maintain a positive air quality conformity determination for

the regionand to meet federal requirements for the congestion management proddss Commuter Connections

progra Ad O2yaARSNBR AYydSaNIXft Ay NBIA2ylFf (N} FSth-RSYFYR
nical documentation which was updated in July 20liZwvel parameters prior to the year 2010 were captured by

the regional travel demand model. Only th#fects of the incremental growth of the Commuter Connectiors pr

gram post 2010 will be accounted for in future analysis years.

COGTPER& / 2YYdziSNJ / 2yySOGA2y & LINBINIYI 6KAOK | faz2z 2LISNI G

central administrato of the TERMs noted above. Commuter Connections elected to include a vigorous evaluation
element in the implementation plan for each of the adopted TERMs to develop information to guide sound dec
sion-making about the TERMs. This report summarizes thdteesf the TERM evaluation activities and presents

the transportation and air quality impacts of the TERMs and the Commuter Operations Center (COC).

This evaluation represents a comprehensive evaluation for these programs. It should behateder that the
evaluationis conservative in the sense that it includes credit only for impacts that can be reasonably documented
with accepted measurement methods and todWote that many of the calculations used data from surveys that

are subject tosomestatistical error, at rates common to such surveys

A primary purpose of this evaluation was to develop meaningful information for regional transportation and air
quality decisiormakers, COGPBstaff, COGIPBprogram funding agencies, and state and local commutesassi
tance program managers to guide sound decisitaiking about the TERMSs. The results of this evaluation veil pr
vide valuable information for regional air quality conformiityy R K S NB Bri r@ayfaQeinend@ofe3ts a i
improve the structure and implementation procedures of the TERMs themselves, and to refine future data colle
tion methodologies and tools.
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SUMMARY OF RESULTS

The objective of the evaluation is to estimate reductions in vehighs {VT), vehicle miles traveled (VMT), and

tons ofvehicle pollutantsNitrogen Oxides (NOxYolatile Organic Compounds (VOR3rticulate Matter (PM2.5),
Particulate Matter NOx precursors (Pavid NOXx), and Carbon Dioxide (Q02sulting from implemerdtion of

each TERM and compare the impacts against the goals established for the TERMs. The impact results for these
measures are shown in Table A for each TERM individually. Results for all TERMs collectively and for the Commuter
Operations Center (COQkegresented in Table B.

As shown in Table A, the TERMs combigezkededhe collective goafor vehicle trips reducetly 10%and ex-
ceeded theVMT goal byabout 6% TheTERMSs did not reach thamission goals; thenpact forNOx was about
13% under the goal and VOC impact \28%6 under the goabut this was duentirelyto a change in the emission
factors. The goals were set in 2008jng 2006 emission factors, bilite factors used in the 2@levaluation were
considerably lowerreflectinga cleanewehiclefleet.

When the COC resultse added to the TERM impagtas presented in Table Bie combined impactagainmet
both the vehiclerip and VMTredudion goak, in this case b0% and 4% respectively. The combined TERM
COC progranmiell about3% short of the NOx goal an®% under the VOC goalgain, the change in the emission
factors affected the emission results.

Two TERMs, Employer Outrea@mnd Mass Marketingeasilymet their individualparticipation travelimpact and
emissiongoals Employer Outreach, both the overall program and the New/Expanded comporeacteded its
vehicle trip and VMT goals ybstantial margindEmployer Outreacfor Bicyclingalsomet its goals

The Mass MarketingVIM) TERMjeneratedvehide trip reduction33% above itgoaland VMT reduction 2%

above the goal. Téseresultswere due in part to the expansion of the ddsMarketingTERM to include additional
components (e.g., Car Free Day), but also due to the shift in addititersd Marketingredit from GRH and the
Commuter Operations CenteFifteen percent15%)of the base impacts for each of these programs was assigned
to Mass Marketing in 2014, compared withetR011Mass Marketinghares of 3%of the COC and 10%§ GRH.

¢CKS AYLI OGa F2NI GKS 20KSN) g2 ¢9wad ¢SNBE o0Sf208 GKSAN
tions fell 18% and 15% short of their ggalseto a change in the TERM during FY 2012 to include only telework

impacts generated by Commuter Commtiens among commuters and employers located in Maryland wiazle

impacts generated by Commuter Connections outside of Maryeere still included in the 201dnpacts,but

were counted under the Commuter Operations Centay wee not included in the THERtotal. Impacts for the

Guaranteed Ride HomEERM alswvere well below the goals for this pgoam,primarily due to declining regisdtr

tions, compared with 2011 and previous years.

Both the Commuter Operations Center and the Software Upgrades TafNr exceeded their goals for vehicle

trips and VMT reduced. The COC exceeded its goals for these measures by a substantial margin; the vehicle trip
reduction was 124% over the goal and the VMT reduction was 65% over thdgoalisdelework impacts ge-

erated by Commuter Connections outside of Maryland, which had been credited to the Telework TERM in 2011,
were assigned to the COC in 2014.

Additional details on the calculations for each TERM are described in individual sections of this report.
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Table A
Summary of Daily Impact Results for Individual TERMs (July 2QlLine 2013 and Comparison to Goals
. . . Daily Ton Daily Ton
TERM Participationl) TDri?)IgF\{/:(;]LIJ((:;l: d DRa;Iélu\(/;I(\.;.AJ aNyOXo ° av)g(? )
Reduced Reduced

Telework Assistanc@

2014 Goal 31,854 11,830 241,208 0.12 0.072

Impacts (7/11 6/14) 26,334 9,651 205511 0.101 0.051

Net Credit or (Deficit) (5,520) (2,179) (35,698) (0.021) (0.021)
Guaranteed Ride Home

2014 Goal 36,992 12,593 355,136 0.177 0.097

Impacts (7/11¢ 6/14) 21,156 7,711 212834 0.087 0.033

Net Credit or (Deficit) (15,836) (4,882 (142,302 (0.090) (0.064)
Employer Outreaclt all employers participating3)

2014 Goal 581 64,644 1,065,851 0.549 0.343

Impacts (7/11g 6/14) 1,756 78,533 1,327,044 0.534 0.305

Net Credit or (Deficit) 1,175 13,889 261,193 (0.015) (0.038)

Employer Outreaclt new / expanded employer services since July 2011

2014 Goal 96 8,618 140,622 0.072 0.046

Impacts (7/11g 6/14) 1,130 38,375 568,078 0.267 0.140

Net Credit or (Deficit) 1,03 29,757 447,456 0.195 0.094

Employer Outreach for Bicyclina

2014 Goal 61 130 567 0.0006 0.0005

Impacts (7/11g 6/14) 472 323 1,937 0.00L3 0.0012

Net Credit or (Deficit) 411 193 1,370 0.0007 0.0007
Mass Marketing

2014 Goal 11,023 7,758 141,231 0.072 0.044

Impacts (7/11g 6/14) 22,065 10,294 173,269 0.081 0.024

Net Credit or (Deficit) 11,042 2,536 32,038 0.009 (0.020)
TERMS (all TERMSs collectively)

2014 Goal 96,825 1,803,426 0.920 0.556

Impacts (7/11g 6/14) 106,189 1,918658 0.803 0.412

Net Credit or (Deficit) 9,364 115,232 (0.117) (0.144)

1) Participation refers to number of commuters participating, except for the Employer Outreach TERM. For this TERM, partic
pation equals the number of employers participating.

2) Impactrepresents portion of regional telework attributable to TER&&ted activities. Total telework credited for conform
ty is higher than reported for the TERM.

3) Impacts for Employer Outreaehll employers participating includes impacts for Employer €adhg new / expanded m-
ployer services since July 2011 and for Employer Outreach for Bicycling.
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Summary of TERM and COC Result;—??L?yBZMe 2013 and Comparison to Goals
TERM Participation _Irjr f[l)”syF\Q/::lL((;:I: d D;‘;lgu\é';q Dallllyozons Dal\ll)grcons
Reduced Reduced
TERMS (all TERMs collectively)
2014 Goal 96,825 1,803,426 0.920 0.556
Impacts (7/11g 6/14) 106,189 1,918,658 0.803 0.412
Net Credit or (Deficit) 9,364 115,232 (0.117) (0.144)
Commuter Operationsenter¢ Basic Services
2014 Goal 152,356 10,399 296,635 0.147 0.081
Impacts (7/11g 6/14) 87,247 23,262 488226 0.230 0.110
Net Credit or (Deficit) (65,109 12,863 191,591 0.083 0.029
Commuter Operations Centey Software Upgradeé)
2014 Goal 2,370 62,339 0.031 0.017
Impacts (7/11g 6/14) 4,681 2,379 66,442 0.0 0.011
Net Credit or (Deficit) 9 4,103 (0.003) (0.00)

All TERMS plus COC

2014 Goal 109,594 | 2,162,400 1.098 0.654
Impacts (7/11c 6/14) 131,830 2,473,326 1.061 0.53
Net Creditor (Deficit) 22,236 310926 (0.037) (0.121)

1) Impacts for Commuter Operations Cen¢esoftware Upgrades are mdditionto the impacts for the Commuter Opeer
tions Centerg Basic Services. This project was previously part of the Integrated RidG$FR.

Table C, on the following page, preseatsiual emission reduction resulisr PM 2.5 PM 2.5 precursor NOxand
CO2 emissions (Greenhouse Gas EmissiGitG) for each TERM and for the COOG/TPB did not establistesp
cific targets for tlese inpactsfor the Commuter ConnectionBEERMs. But COG hashemeasuing these impacts

for other TERMS, thus these results are provided

As shown, the TERMs collectively red@@nnual tons of PM 2.215annual tons of PM 2.5 preursor NOx, and
200,012annual tons of CO2 (greenhouse gas emissions). When the Commuter Operations Center is included, these
emissions impacts rise til .8 annual tons of PM 2.280 annual tons of PM 2.5 preursor NOx, and@1,496 an-

nual tons of CO2 (greenhouse gas emissions)
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Table C
Summary ofAnnualPM 2.5 andCO2 Greenhouse Gg€mission Results for Individual TERMs
Annual Tons AnSL'\JAaIZTgns Annual Tons
TERM PM 2.5 ) CO2
Precursor NOx
Reduced Reduced
Reduced
Telework Assistanc¥ 1.08 2540 23,528
GuaranteedRide Home 0.95 2160 21,891
Employer Outreaclt all employers 2 6.14 147.91 135,753
Employer g))utreach new / expanded 279 6723 61475
Employers
Employer Outreackor Bicycling 0.01 0.35 237
Mass Marketing 0.85 20.28 18,840
TERMS (alTERMs collectively) 9.02 21519 200,012
Qommuter Operations Center basic services (not 243 5759 54,441
including Software Upgrades)
Commuter Operations €nter ¢ Software Upgrades 0.31 7.04 7,043
All TERMs pluSommuter Operations Center 1176 279.82 261,496

1) Impact represents portion of regional telecommuting attributable to TERIsted activities. Total telecommuting cke
ited for conformity is higher than reported for the TERM.

2) Impacts for new / expanded employer prograarsd Employer Outreach for Bicycliage included in the Employer ®u
reachgq all employers.

Finally,TableD shows comparisons afaily reductions in vehicle trip VMT, NOx, and VG@m the 20L1 TERM
analysis to results of the 2@ results. Note thatas described in the footnotes to the table, theission factors
declined between 201 and 204, resulting in decreased emission reductions, even though the TERMs achieved
greater vehicle trip and VMT reductions in 201

The Employer Outreach TERM imadéclined in 2014 compared with 2011, but the coefficients used in the
model applied to estimate these impacts were modified in 2014 to be consistent with the updated regional travel
model approved by the TPB. The coefficients fell substantially, reguttilower vehicle trip and VMT reductions in
2014, even though the number of participating employers rose substantially.
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Table D
Summary of Results for Individual TERM4LT¢ 6/ 14 Comparedwith 7/08¢ 6/11
TERM Dgily Vehicle Daily VMT R- Daily Tons NOx| Daily Tons VOC
Trips Reduced duced Reduced Reduced

Telework Assistance

July 201X June 2014 9,651 205511 0.101 0.051

July 2008; June 2011 12,499 241,834 0.099 0.062

Change’ (2,848) (36,324) 0.002 (0.011)
Guaranteed Ride Home

July 201X June2014 7,711 212834 0.087 0.033

July 2008; June 2011 7,983 208,346 0.076 0.042

Change” (272 4,488 0.011 (0.009)
Employer Outreaclt, All servicesexcept Employer Outreach for Bicycling

July 201X June 2014 78,210 1,325,107 0.533 0.304

July 2008; June 2011 90,170 1,656,727 0.577 0.365

Change” (11,960 (331,620 (0.049) (0.0&2)
Employer Outreach for Bicycling

July 201X June 2014 323 1,937 0.00L 0.001

July 2008; June 2011 180 1,083 0.001 0.001

Change”’ 143 854 0.00 0.000
MassMarketing

July 201X June 2014 10,294 173,269 0.081 0.024

July 2008; June 2011 6,922 78,297 0.031 0.021

Change” 3,372 94,973 0.050 0.008
All TERMs

July 201X June 2014 106,189 1,918658 0.803 0.412

July 2008; June 2011 117,754 2,186,286 0.784 0.492

Change” (11,565) (267,628 0.019 (0.080)
Commuter Operations Center (Basic Services + Software Upgrades)

July 201X June 2014 25,641 554,668 0.258 0.121

July 2008; June 2011 7,907 231,978 0.086 0.046

Change” 17,734 322,690 0172 0.075

1) Change in emissions is due in part to reduction in emission factors frbin®@014.

Vi
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SECTION 1 INTRODUCTION

PURPOSE OF THE REPORT

This report presents the results of an evaluation of four Transportation Emission Reduction Measures (TERMs),

voluntary Transportation Demand Management (TDM) measures implemented by the National Capital Region

CNF yaLRNIFGAZ2Y t | yyriCgrectiodslpridrainat thie Metropblitah Washindgdn3Council of
D2@JSNYYSyida o6/ hD0O (G2 &adzLILR2NI GKS 2 aKAy3d2ys 5/ YSUNERLI
and congestion management process. This evaluation documents transportation anghlity ampacts for the

three-year evaluation period between July 1, 2011 and June 30, 2014, for the following TERMSs:

1 Telework AssistanogeProvides information and assistance to commuters and employers to furtHesrime
and telework centeibased telewok programs.

1 Guaranteed Ride HomgEliminates a barrier to use of alternative modes by providing free rides home in
the event of an unexpected personal emergency or unscheduled overtime to commuters who usa-altern
tive modes.

1 Employer Qutreack Provides egional outreach services to encourage large, privsatetor and norprofit
employers voluntarily to implement commuter assistance strategies that will contribute to reducing vehicle
trips to worksites, including the efforts of jurisdiction sales repreatmes to foster new and expanded trip
reduction programs. The Employer Outreach for Bicycling TERM also is part of this analysis.

1 Mass Marketing; Involves alargéi O £ S O2 YLINBKSYy aA @S YSRALF OF YL} A3y 3
of servicesavailabE N Y / 2YYdziSNJ / 2yySOGAz2ya +a 2yS g+e& G2 | RR
commute. Various special promotional evehtyy R (G KS Wt 2 2 f alscSade lpatRfahisABRMS y (i A &S

The TPB, the designated Metropolitan Planning Organization (MPO)efaWashington, DC metropolitan region,
adopted these TERMs the regional Transportation Improvement Ry@am(TIP) to help the region reach emission
reduction targets that would maintain a positive air quality conformity determination for the regimhio meet
federal requirements for the congestion management process

The United States Environmental Protection Agency has designated the Washington, DC metropolitan region as a
¢ Y I NHokaghé rodattainment area. No regional mandates have been adopted that require the reduction of
nitrogen oxides (NOXx) or the implementation of any specific mitigation measureh@@OGTPBTravel Man-

agement Subcommittee developed and analyzed regidE®Ms and the TPB adopted these TERMSs in annual TIPs.

COGTPRY& / 2YYdziSNJ / 2yySOGA2ya LINBINIYZI gKAOK 2LISNI GSa Iy
responsibility for implementation of the TDM TERMsed above Commuter Connections is the d¢ead admini-

trator of these TERMSs, but works with partner organizations, such as local jurisdiction commute programs and
transportation management associations (TMAS) to implement them.

Commuter Connections also operates the Commuter Operations Cei@&)(@roviding direct commute assi

tance services, such as carpool and vanpool matching, traekitvork, and Park & Rideformation,and other

travel information services thare most coseffectively provided by a central agentlgrough telephone ad

internet assistance to commuterSther services are offered by local organizations and coordinated regionally by

the Commuter Connections Subcommittee, a coordinating body comprised of state and local government agencies
in the region, several large fetal employers, a number of TMAS, and other partner organizations.

At the early stages of implementation of the TERMs, the Commuter Connections Subcommittee elected to include
a vigorous evaluation element in the implementation plan for each of the astbpERMS. The purpose of the
evaluation was to develop timebnd meaningful informatiorfor regional transportation and air quality decision
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makers, COG staff, COG program funders, and state and local commute assistance program managers to guide
sound degsiorrmaking about the TERMSs.

This report summarizes the results of the TERM evaluation activities and presents the transportation and-air qual

ty impacts of the TERMs. The report also documents impacts of the commuter assistance activities of-the Co

muter Operations Center, which COG operates to provide a basic level of commuter information and ridesharing
assistance services throughout the Washingtagtropolitanregion. Results from this report will be included in

G§KS NBIA2yQa O2 yafmatibdr A/(Re RI2YOIdIYSHNB RRIAYS 6 KS NBEIA2yQa Oz2y 3

In June 1997, a consultant team was retained to assist Commuter Connections to define an evaluation methodol

gy. This methodology was used for the first triennial evaluation of f&feMs. In 2001, 2004, 20@010, and

2013 the consultants, along with Commuter Connections, expanded and enhanced the methodologies,|-data co

lection tools, and data sources to expand the coverage, corroborate assumptions, and enhance the reliability of

the evaluation estimates. Section 3 presents highlights of the changes made to the methodology in this updated

FNI YS62N] © wSIRSNE 6K2 RSAANB FRRAGAZ2YIE RSGImtfa 2y (K
Ydzi SNJ / 2y y SOl A 2y aad Magesient ByalliBtibniPkoRof: TESshoktation Emission Reduction

Measures (TERMs) RaadsEvaluation Framework, FY 2@1RY 2019 ¢ ¢ K A & (TERMOEAUStSriFram

work, 2012-2014)A a F @FAf+Fof S FNRY / hin@a whvycsrdnidrdonindctbns.org.Sy G SNJ 2 NJ 2

The data collection activities recommended in the Evaluation Framework report were undertaken BjRBOG

staff or by data collection consultants retained by COG. This report summarizes the results of the evaluaiion activ
ties and analsis. The report also summarizes the transportation and air quality impacts of commuter assistance
activities of the Commuter Operations Center. The COC is not an adopted TERM, but is included in this analysis
because its operation supports the operatiohmost of theregional Commuter Connectiof&RMs.

ORGANIZATION OF THE REPORT

This TERM Analysis Report is divided into nine sections following this Introduction section:

1 Section 2 Overall Summary of Results

1 Section 3 Highlights of Revised Evaluatibtethodology
1 Section 4 Telework Assistance

1 Section5 Guaranteed Ride Home

1 Section 6 Employer Outreach

1 Section 7 Mass Marketing

1 Section8 Commuter Operations Center

1 Section9 Summary ofTERM Impacts

Section 2 summarizes the overall results for eaEIRM individually and for all TERMs plus the Commutere©per

tions Center collectively. Section 3 presents highlights of the revised evaluation methodology developEsl in 20

for the FY 202-FY2014 evaluation period. Sections 4 throu@tpresent for the eaclndividual TERM, a briekd
GONRLIIAZ2Y 2F GKS ¢9wa YR A& LJzNLIRZ2A&ASS | ysinpBSHNBASs 2F
the data used in the analysis, and a comparison of the measured impacts against the goals set for the GERM. Se

tion 8 presents similar information for the Commuter Operations Center. The final section, S@ctisents

general conclusions from the analysis.

Summaries of the calculations of transportation and air quality impacts of individual TERMs also are included in
appendices following the body of the report.
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SECTION 2 OVERALL SUMMARY OF RESULTS

The objective of the evaluation is to estimate reductions in vehicle trips (VT), vehicle miles traveled (VMT), and
tons ofvehicle pollutantgesulting from implementatn of each TERMetween July 201 and June 204 andto
compare theseimpacts against the goals established for the TERMs.Revised Evaluation Framework document
finalized in May 203 also recommended that other performance measures be tracked for these TERMs to assess
levels of program participation, utilization, satisfaction, and eff¢ctiveness. These measures are tracked by
Commuter Connections on a monthly and annual basigh®TERMs and are reported in other documents.

Tables 1 and 2 present impact results for reductions in the following impacts and comparisons to the goals set for
the impact measures:

1 Vehicle trips (VT)

1 Vehicle miles traveled (VMT)

1 Nitrogen Oxides (NOXx)

1 Vdatile Organic Compound¥OC)

The impact results for these measures are shown in Table 1 for each TERM individually. Results for all TERMs co
lectively and for the Commuter Operations Center (COC) are presented in Table 2.

As shown in Table 1, the TERMMbined exceeded the collective goals for vehicle trips reduced by 10%-and e
ceeded the VMT goal by about 6%. The TERMSs did not reach the emission goals; the impact for NOx was about
13% under the goal and VOC impact was 26% under the goal, but thikieasitirely to a change in the emission
factors. The goals were set in 2006, using 2006 emission factors, but the factors used in the 2014 evaluation were
considerably lower, reflecting a cleanezhiclefleet.

When the COC results are added to the TERpACtS, as presented in Table B, the combined impacts again met
both the vehicle trip and VMT reduction goals, in this case by 20% and 14%, respectively. The combined TERM
COC programs fell about 3% short of the NOx goal and 19% under the VOC goath&gaange in the emission
factors affected the emission results.

Two TERMs, Employer Outreach, and Mass Marketing, easily met their individual participation, travel impact, and
emission goals. Employer Outreach, both the overall program and the New/Expanded component, exceeded its
vehicle trip and VMT goals by substahtnargins. Employer Outreach for Bicycling also met its goals.

The Mass Marketing (MM) TERM generated vehicle trip reduction 33% above its goal and VMT reduction 23%
above the goal. These results r@edue in part to the expansion of theddsMarketingTERM to include additional
components (e.g., Car Free Day), but also due to the shift in addititered Marketingredit from GRH and the
Commuter Operations CenteFifteen percentX5%)of the base impacts for each of these programs was assigned
to MassMarketing in 2014, compared with ¢h2011Mass Marketinghares of 3%of the COC and 10%§ GRH.

¢KS AYLI OGa F2NI GKS 20KSNJ g2 ¢9waad 6SNBE o0St20 GKSAN 3
tions fell 18% and 15% short of their ggalseto a change in the TERM during FY 2012 to include only telework

impacts generated by Commuter Connections among commuters and employers located in MarylandtkTele

impacts generated by Commuter Connections outside of Maryeere still included in th014impacts,but

were counted under the Commuter Operations Centerywane not included in the TERM totaimpacts forGua-

anteed Ride Homalsowere well below the goalgprimarily due to declining registrations, cpared with 2011.

Both the CommuteOperations Center and the Software Upgrades THERYor exceeded their goals for vehicle

trips and VMT reduced. The COC exceeded its goals for these measures by a substantial margin; the vehicle trip
reduction was 124% over the goal and the VMT reducties 86% over the goal, because telework impacts ge
erated by Commuter Connections outside of Maryland, which had been credited to the Telework TERM in 2011,
were assigned to the COC in 2014.
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Table 1
Summary of Daily Impact Results for Individual TERM#$y(2011¢ June 2014) and Comparison to Goals
. . . Daily Ton Daily Ton
TERM Participationl) TDri?)IgF\{/:(;]LIJ((:;l: d DRa;Iélu\(/;I(\.;.AJ aNyOXo ° av)g(? )
Reduced Reduced
Telework Assistanc@
2014 Goal 31,854 11,830 241,208 0.122 0.072
Impacts (7/11g 6/14) 26,334 9,651 205,511 0.101 0.051
Net Credit or (Deficit) (5,520) (2,179) (35,698) (0.021) (0.021)
Guaranteed Ride Home
2014 Goal 36,992 12,593 355,136 0.177 0.097
Impacts (7/11¢ 6/14) 21,156 7,711 212,834 0.087 0.033
Net Credit or (Deficit) (15,836) (4,882) (142,302) (0.090) (0.064)
Employer Outreaclt all employers participating3)
2014 Goal 581 64,644 1,065,851 0.549 0.343
Impacts (7/11g 6/14) 1,756 78,533 1,327,044 0.534 0.305
Net Credit or (Deficit) 1,175 13,889 261,193 (0.015) (0.038)
Employer Outreaclt new / expanded employer services since July 2011
2014 Goal 96 8,618 140,622 0.072 0.046
Impacts (7/11g 6/14) 1,130 38,375 568,078 0.267 0.140
Net Credit or (Deficit) 1,034 29,757 447,456 0.195 0.094
Employer Outreach for Bicyclina
2014 Goal 61 130 567 0.0006 0.0005
Impacts (7/11g 6/14) 472 323 1,937 0.00L3 0.0012
Net Credit or (Deficit) 411 193 1,370 0.0007 0.0007
Mass Marketing
2014 Goal 11,023 7,758 141,231 0.072 0.044
Impacts (7/11g 6/14) 22,065 10,294 173,269 0.081 0.024
Net Credit or (Deficit) 11,042 2,536 32,038 0.009 (0.020)
TERMS (all TERMSs collectively)
2014 Goal 96,825 1,803,426 0.920 0.556
Impacts (7/11g 6/14) 106,189 1,918,658 0.803 0.412
Net Credit or (Deficit) 9,364 115,232 (0.117) (0.144)

1) Participation refers to number of commuters participating, except for the Employer Outreach TERM. For this TERM, partic

pation equals the number of employers participating.

2) Impact represents portion of regiortalework attributable to TERMelated activities. Total telework credited for conform

ty is higher than reported for the TERM.

3) Impacts for Employer Outreaehll employers participating includes impacts for Employer Outreaww / expanded m-

ployerservices since July 2011 and for Employer Outreach for Bicycling.
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Summary of TERM and COC Resultl??&?yZZMe 2014) and Comparison to Goals
TERM Participation _Irjr f[l)”syF\Q/::lL((;:I: d D;‘;lgu\é';q Dallllyozons Dal\ll)grcons
Reduced Reduced

TERMS (all TERMs collectively)

2014 Goal 96,825 1,803,426 0.920 0.556

Impacts (7/11g 6/14) 106,189 1,918,658 0.803 0.412

Net Credit or (Deficit) 9,364 115,232 (0.117) (0.144)
Commuter Operations Centeg Basic Service!

2014 Goal 152,356 10,399 296,635 0.147 0.081

Impacts (7/11g 6/14) 87,247 23,262 488,226 0.230 0.110

Net Credit or (Deficit) (65,109 12,863 191,591 0.083 0.029
Commuter Operations Centey Software Upgrade§)

2014 Goal 2,370 62,339 0.031 0.017

Impacts (7/11g 6/14) 4,681 2,379 66,442 0.028 0.011

Net Credit or (Deficit) 9 4,103 (0.003) (0.006)
All TERMS plus COC

2014 Goal 109,594 2,162,400 1.098 0.654

Impacts (7/11g 6/14) 131,830 2,473,326 1.061 0.533

Net Credit or (Deficit) 22,236 310,926 (0.037) (0.121)

1) Impacts for Commuter Operations Cen¢esoftware Upgrades are mdditionto the impacts for the Commuter Opeer
tions Centerg Basic Services. This project was previously part of the Integrated Rideshare TERM.

Table 3, orthe following page, presents annual emission reduction results for PM 2.5, PM 2chigs@ NOx, and

CO2 emissions (Greenhouse Gas EmissiGhtG) for each TERM and for the COC. COG/TPB did not establish sp

cific targets for these impacts for the Commut@onnections TERMs. But COG hanineeasuingthese impacts
for other TERMS, thus these results are provided.

As shown, the TERMs collectively reduce 9 annual tons of PM 2.5, 215 annual tons of PMc@rSqurOx, and

200,012 annual tons of CO2 ¢gnhouse gas emissions). When the Commuter Operations Center is included, these

emissions impacts rise to 11.8 annual tons of PM 2.5, 280 annual tons of PM 215 goe NOx, and 261,4961a
nual tons of CO2 (greenhouse gas emissions).
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Table 3
Summary ofAnnual PM 2.5 and CO2 (Greenhouse Gas) Emission Results for Individual TERMs
Annual Tons AnSL'\J/IaIZTSonS Annual Tons
TERM PM 2.5 ) CO2
Precursor NOx
Reduced Reduced
Reduced

Telework Assistanc¥ 1.08 25.40 23,528
Guaranteed Ride Home 0.95 21.60 21,891
Employer Outreaclt all employers 2 6.14 147.91 135,753

Employer ())utreach new / expanded 279 67.23 61,475

Employers

Employer Outreach for Bicycling 0.01 0.35 237
Mass Marketing 0.85 20.28 18,840
TERMS (all TERMs collectively) 9.02 215.19 200,012
Qommuter Operations Center basic services (not 243 57 59 54 441
including Software Upgrades)
Commuter Operations Center Software Upgrades 0.31 7.04 7,043
All TERMs plus Commuter Operations Center 11.76 279.82 261,496

1) Impact represents portion of regional telecommuting attributable to TERIstted activities. Total telecommuting
credited for conformity is higher than reported for the TERM.
2) Impacts for new / expanded employer programs and Employer Outreach foriBicsiod included in the Employer ©u
reachgq all employers.

Finally, Table 4 shows comparisons of daily reductions in vehicle trips, VMT, NOx, and VOC from the 2011 TERM
analysis to results of the 2014 results. Note that, as described in the footnotae table, the emission factors
declined between 2011 and 2014, resulting in decreased emission reductions, even though the TERMs achieved
greater vehicle trip and VMT reductions in 2014.

The Employer Outreach TERM impacts declined in 2014 compare@8@tith but the coefficients used in the

model applied to estimate these impacts were modified in 2014 to be consistent with the updated regional travel
model approved by the TPB. The coefficients fell substantially, resulting in lower vehicle trip andddiefions in
2014, even though the number of participating employers rose substantially.
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Table 4
Summary of Results for Individual TERMs 7¢18/14 Compared with 7/08; 6/11
TERM Dgily Vehicle Daily VMT R- Daily Tons NOx| Daily Tons VOC
Trips Reduced duced Reduced Reduced

Telework Assistance

July 201X June 2014 9,651 205,511 0.101 0.051

July 2008; June 2011 12,499 241,834 0.099 0.062

Change” (2,848) (36,324) 0.002 (0.011)
Guaranteed Ride Home

July 201X June 2014 7,711 212,834 0.087 0.033

July 2008; June 2011 7,983 208,346 0.076 0.042

Change” (272) 4,488 0.011 (0.009)
Employer Outreaclt, All services except Employer Outreach for Bicycling

July 201X June 2014 78,210 1,325,107 0.533 0.304

July 2008; June 2011 90,170 1,656,727 0.577 0.366

Change” (11,960) (331,620) (0.044) (0.062)
Employer Outreach for Bicycling

July 201X June 2014 323 1,937 0.001 0.001

July 2008; June 2011 180 1,083 0.001 0.001

Change”’ 143 854 0.000 0.000
Mass Marketing

July 201X June 2014 10,294 173,269 0.081 0.024

July 2008; June 2011 6,922 78,297 0.031 0.021

Change” 3,372 94,973 0.050 0.003
All TERMs

July 201X June 2014 106,189 1,918,658 0.803 0.412

July 2008; June 2011 117,754 2,186,286 0.784 0.492

Change” (11,565) (267,628) 0.019 (0.080)
Commuter Operations Center (Basic Services + Software Upgrades)

July 201X June 2014 25,641 554,668 0.258 0.121

July 2008; June 2011 7,907 231,978 0.086 0.046

Change” 17,734 322,690 0.172 0.075

1) Change in emissions is due in part to reduction in emission factors from 2011 to 2014.
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SECTION 3 HIGHLIGHTS OF REVISED EVALUATION METHODOLOGY

BACKGROUND

In 1997, consultantselected by COG developed an evaluation
framework to guide the collection and analysis of data to estimate
GN»¥ St FyR FANJ ljdzk fAdGe AYLI O
This methodology described evaluation objectives, performance
measures for each TER data needs and data collection tools and
sources, and analysis and calculation steps to be used to estimat
travel, air quality, energy, and consumer cost impacts of the TER|
The framework also presented recommendations for the evaluatic
schedule, rsponsibilities, and reporting of results to maintain and
utilize information produced through the evaluation process.

The methodology developed in 1997 was designed to colleat suff
cient data, using recognized and accepted survey and trackihg tec
nigues,to allow TERM effectiveness to be measured with conf
dence. But it also was designed to be efficient to undertake. The
first TERM analysis, conducted in 1999, reinforced the view that
data collection and evaluation for TDM programs can be chgllen
ing, espeially when the programs are voluntary. Reliable data can
be difficult to assemble, assumptions may need to be madegus
little data, andfactors outside the program can influence results.

The first evaluation made recommendations for several data collection changes that could enhance the accuracy,
rigor, coverage, and reliability of future TERM evaluations. A revised methodology was prepared in 2001, reflecting
these recommendationsThe mehodology was updated agaim 2004 2007,2010, and2013, following subge-
guenttriennial TERMevaluations, to enhance the analysis results for several TERMs.

This section identifies key enhancements that were made to the methodology since IR ERM AnalysieR

port was completed and discusses the overall rigor of the evaluation framework as compared to other regions.
Overall, the Transportation Demand Management evaluation process employed for this analysis is among the most
rigorous and comprednsive in the United States.

EVALUATION METHODOLOGY OVERVIEW

Evaluation Principles

Before discussing the methodology changes in the Revised Evaluation Methodology, it is useful to review several
element of the methodology developed in 1997. The TERM atialuprocess was founded on several key eaalu

tion principles that formed the foundation for the Evaluation Framework that has guided the process since 1997.
Some of those principles, which have since been adopted by other regions evaluating TDM progranthes,

Provide sound, definitive, and useful information about the results of the program
Assure objective evaluation by using a thiarty (other than a funding or implementing agent)
Avoid double counting by separating out the impacts of individvagjam elements or TERMs

Report only those impacts associated with the TERMs, and not the combined impacts of the TERMs and the
basic commuter services that have been in place since the 1970s

Follow accepted and recognized evaluation techniques

1 Be rigorousongoing, resource efficient, unobtrusive for COG partners, and compatible with regional, state,
and national practices

= =4 =4 =

=
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Evaluation Methodology Steps

The calculatio? ¥ / 2 YYdzi SNJ / 2y ySOGA2y Qa ¢ 9 wabydtaNthahddonsgy that LI Ol a
appliess & SNA SASRIFT kK Td2 KBpilranimpack measvresirefated to transportation and airlqua

ity benefitsgenerated by the TERM$he methodolgy calls for these multiplier factors, which are developed pr

marily from survey data, to be applied to a known numbersgfionalcommuterswho might be influenced oas-

sistedby the TERM to make a travel pattern change (population base). The resudtsef skepby-step calculations

is an estimate of the numbers of vehicle trips, VMT, and emissions reduced throoghutechanges made by
commuters after contact with the TERM programs or services.

For most TERMSs, the population base is commuters whoqggaate in or usehe TERM service, although in a few
cases, the population is broader, such as all regional commuters. Thus, this methodology requires first an accurate
documentation of the participation in each TERM program and an accurate count ofpmpelation bases. This is
accomplished primarily by program participant tracking performed by Commuter Connections staff and survey
results.

The methodologyapplies five primargalculation factors derived from surveys of the populations of interest

1) Placement rate (perceageof commuters in the population base who shifted to commute alternatives as a
result of the TERM)

2) Vehicle trip reduction (VTR) factor (average numbetaily vehicle trips reduceger placement)
3) Average onevay commute tip distance

4) Drive alone access percentage (proportiorcafpoolers/vanpoolerand transit usersvho that drive alone
to the location where they meet their carpool, vanpool, bus, or train)

5) Drive alone access distance (distance commuters travehtpool/vanpoolfransit meeting points)

These factors are applied within the steps listed below to calculate program impacts for each TERM.

1) Estimate commuter population base for the TERM (e.g., all commuters, GRH applicants, rideshiare matc
ing applicans, Employer Outreach employees, etc.)

2) Estimate the number of new commute alternative placementdultiply placement rate by the popat
tion base for the evaluation period

3) Estimate vehicle trips reducegMultiply number of placements by the Vehicle TripdRetion (VTR) f&
tor

4)  Estimate VMT reducedMultiply number of vehicle trips reduced by average commute distance

5)  Adjust vehicle trips and VMT for access madaiscount vehicle trips reduced and VMT reducedde a
count for commuters who drive alone to meetleshare modes and transit

6) Estimatedaily NOx and VOC emissions reducddultiply adjusted vehicle trips and VMT reduceddaF
ly emissions factors consistent with the regional planning process

7 EstimateannualPM 2.5, PM 2.5 preursor NOX, and C@anissions reduced, Multiply adjusted vehicle
trips and VMT reduced gnnualemissions factors consistent with the regional planning process

These steps were established largely in the evaluation framework developed in 1997 and remained unchanged for
the sutsequent evaluations conducted f&tY 200QFY 2002, FY 20€BY 2005, FY 20§BY 2008, and FY 208Y
2011. They also will be applied to the FY 2QEX 2014 evaluation described in this report.

Aa
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Key Evaluation Issues

Several otherssues should be noted as background, because they are critical to understanding the high level of
rigor build into the evaluation process:

1 Avoid Double Counting The evaluation separates the impacts of individual Commuter Connectiors pr
grams to avoid duble counting benefits. For example, carpools might be formed as a joint result of online
ridematching and GRH program benefits. These impacts must either be credited to one of the two TERMs or
divided between the TERMs. Program benefits are not necéssaldlitive.

1 Separate Impacts of Program ElemeqSimilarly, the evaluation separates the baseline impacts af-Co
Ydzi SN hLISNI GA2ya /SyGSNI aolaAx0é aSNBAOSE FTNRBY GKS A\
important for the Mass Marketing TERM 0 SOl dzaS Ad&a AYLI} OGta OFry 0SS aGRANBO
Fft2yS Y20AQ0FGSR dzaS 2F Tt GSNYI GABS Y2RSaz 2mM aNBTFSND
ers to utilize another Commuter Connections program, such as ridematching. In sesh ttee travel and
air quality impacts will be assigned to the TERM or to the Commuter Operations Center, based @ their r
spective influences.

1 Account for Commute Mode Prior to ChangBrior modeis an important variable in this evaluatiorg-b
cause a dift to an alternative mode does not always mean a vehicle trip was eliminated. Vehicle trips are
reduced only in three cases: 1) the commuter shifts from driving alone to an alternative mode, 2jthe co
muter increases the frequency of use of an alternatinode, or 3) the commuter shifts to a higher
occupancy mode (e.g., from carpool to vanpool).

1 Account for Access Mode to Transit and Carpool/Vanpdar air quality evaluation purposes, it is hece
sary to know the access mode of carpoolers, vanpooler teansit riders. Access mode refers to how-ca
poolers, vanpoolers, and transit riders travel from home to bus stops, train stations, Park & Ride lots, or
other places where they meet rideshare partners or board a bus or train. Access mode is a m@or issu
the evaluation of travel impacts, because access trips generally account for a very small portion of the total
miles traveled and the alternative mode generally is used for the most congested and longest portion of the
trip. However, commuters who dré alone to the meeting point still make a vehicle trip and accumulate
some drivealone VMT, which must be subtracted from the vehicle trips reduced and VMT reduced in the air
quality analysis.

REVISED EVALUATION FRAMEWORK

In general, the TERM analyajgproaches documented in the 20TERM Analysis Report were used as the basis
for the TIRM evaluation methods appliéd the FY 202-2014 evaluation. The 2D1 TERM Analysis Reportrco

cluded with a few minor recommendations for each TERM regarding enhamtgmeefuture evaluations. These
enhancements were included, for the most part, in the Revised Evaluation Framework for the current evaluation
period (2A.2-2014). A brief summary of key methodology issues and approaches is presented below for each
TERM. Mce details of each approach are presented in SectioQd fbr each individual TERM.

1 Telework AssistanoeTelework Assistano@elework TERM) is a resource service to help employars, co
muters, and program partners initiat expandtelework programs In evaluating telework, several travel
changes need to be assessed, including: trijuction due to teleworkthe mode on nortelework days,
and mode and travel distance to telework centers. Telework impacts are primarily estimated from the State
of the Commute survey and by surveys conducted of employers directly requesting information from Co
muter ConnectionsThe Virginia component of this TERM ended on June 30, 2009, thus impacts for the
TERM reflect availability of the serviaely in MarylandHowever, Commuter Connections continues to
provide telework information to commuters who live and/or work outside Maryland. Impacts of this-assi
tance are included in the Commuter Operations Center impacts.

10
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1 Guaranteed Ride Hom&RHY, No changes to themethodology forFY 202-2014.

1 Employer Outreackh No changes to theasic calculatiomethodology forFY 202-2014, however the cost
and time coefficients used in the EPA COMMUTER model were modified to be consistent with the current
MWCOG regiondtavel model

1 Mass Marketing; Added a component to estimate impacts from Car Free Day events

1 Commuter Operations Center (CQExpanded the Software Upgrades impacts to include shifts ¢ tel
commuting and bicycle that were influenced by informatieceived on these travel optionddded new
component for telework assistance to commuters who live and work outside Maryland.

NATURE OF THE EVALUATION APPROACH AS COMPARED TO OTHER REGIONS

The evaluation approach used in the Washington DC region tosagseénpact of the TERMs implemented by
Commuter Connection has become recognized as among the most comprehensive and rigorous in the nation.
Several regions of a similar size and complexity have looked to this evaluation as a model and adoptegsimilar a
proaches. For example:

9 ¢KS S@lfdad GA2y 2F @2t dzy G NB GNARL NBRemiEA 2 yLILINBENIOKS FiRS
measure the impact of various program elements individually and carefully sum the results while avoiding
double counting fom overlapping program influenceBata are collected and analyzed to evaluate regional
ridesharing, transit and vanpool subsidy programs, and marketing campaigad.ERM analysis sereesl
the basianodel for this approach ande data collection andnalysis methods used are similar to those
used in the MWCOG evaluation.

1 A comprehensive evaluation of TDM services in Los Angeles County derived unique placement rates and VTR
factors for the programs being evaluated and estimated the cost per persoadoiu cost per tripa-
duced of the overall TDM program. This evaluation also explicitly drew from the evaluation experience in
Washington DC.

1 Triangle J Council of Governments, in the Ral@®ginham region of North Carolinalso uses an evaluation
systam that applies placement rates and VTR factors derived from survey data to assess impacteof trip r
duction strategies funded by the Department throughout tlegion Some elements of this system are
oFaSR 2y /2YYdziSNJ / 2yySOilAz2yaqQ S@lfdz A2y YSiK2R®

Thekey characteristics of the evaluation approach used in metropolitan Washington that have elevated or e
hanced the state of the practice in TDM evaluation include:

The careful avoidance of double counting between program elements
The derivation of uniquelacement rates for each program element and mode

The inclusion of placement duration in the calculation of impacts

== == =4 =N

The derivation of empiricallpased Vehicle Trip Reduction (VTR) factors to avoid the document mistaken a
sumption that every new placemengéduces a full vehicle trip every day

1 The consideration of access mode to a shared ride arrangement to account for cold starts

For these reasons, the users of these evaluative results should feel confident that the reported impactscare as a
curate and rahble as is reasonably possible and are based on what is widely accepted as one of the most compr
hensive and rigorous evaluation approaches being used today in the US.

11
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SECTION 4 TELEWORK ASSISTANCE (MARYLAND)

BACKGROUND

The TPB adoptedtalework-oriented TERM in the Fiscal Year 129890 TIP and in June 1996, the Metropolitan
Washington Telework Resource Center (TRC) was implemented. This TERM has been renamed as Tedework Assi
tance (Telework) when its scope was reduced to focus soleMamgland employers, but its purpose remains the
same: to provide information, training, and assistance to individuals and businesses to fuittleenénand non
home-based telework programs. Telework activities during the past few years have includedmssito emplyg-

ers to start or expand telework programs, development of employer telework case studies, distributioe-of tel

work information included in a telework information kit, and ongoing marketing and initiatives.

EVALUATION METHODOLOGY AND DATA SOURCES

The goal of Teleworkssistancés to increase the number ¢élecommutess in the region, whether fulime or
part-time telecommutes. For FY 2®-2014, Telework impacts were evaluated by calculating the numbéelet
commutess in the region who uskor were influenced by Telewokssistanceservices and estimating the number
of vehicle trips and VMT thesliminated by use dfelework and the tons of emissions that were reduced by the
trip and VMT reductions. Through this method, only impacts thatadbe traced directly to the Telework TERM
were countedasthe contribution of the Telework TERM to regional tetek. In other words, it was recognized
that some televork would have occurred even if the Telerk TERM was not in place.

Two Teleworlcomponents were evat
ated, including:

1 Regionaltelecommutesswho live
and/or work in Marylandvho
wereinfluenced byTeleworkser-
vices / assistance to begin ¢el
commuting

1 Telecommutingemployees at
Maryland worksites assisted by
Commuter Connections

Data for these components werdeo
tained from several sources. The sources

i R
and the evaluation data collected from W% d \ \

each, are described briefly below:

- y

Assisted Employer Telework Suryagwtelecommutess at worksiteghat received Telework Assistance sees)

1 Percentage of employers with telework programs before and after receiving Telework assistance
1 Percentage ofelecommutess at assisted sites before and after receiving assistance

State of the Commute Survésegional commuters)

1 Number of regionalelecommutes ard their telecommute frequency

1 ¢SEtSO02YYdziSNRQ K2YS FyR ¢2N)] t20FdA2Y o6noz Ay al NBT I
1 Teleeommutelocationsg the mix between hme-based and nothome-based

1 Averageelecommutefrequency telecommuted avel modes omon-telework days, and commute gH

tance they traveled on notelecommutedays

Telecommutesiravel patterns to teleommutelocations outside the home

1 Sources of informatiotelecommuters had used to learn about telework

=
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Using results from these surveysdarecords, the number delecommutes who had either direct or indirect

(through their employers) contact with the Telework TERM during the evaluation period were estimated and d
PGARSR Ayl 2 SRE2 Yn§MBRO I ¥ e I NP dzLJa dteléosinat&s wérdztYien Sdliplie@ T

by average VTR factors, as identified by the appropriate survey data, to obtain the number of vehicle trips reduced
by their teleecommuting

For this TERM, VTR factors accounted for both the averagmtalautefrequeng/ ofthe groups as well as their
travel modes omon-telecommutedaysand thetravel modes on teleommutedays of commuters whaaveled to
a telecommutedocation other than home

1 The VTR factor foMarylandbasedhome-basedtelecommutesswas 037 daily trips reduced petelecan-
muter, reflecting the partime (143 days per week average) telework frequency and the eliminatioreof v
hicle trips fortelecommutes who drove alone, carpooled, or vanpooled on #ielecommutedays.

1 The VTR factor wanuchlower (002) for non-home-basedtelecommutess, because the majority of these
telecommutess drove alone to théelecommutelocations. Thughey did not reduce (and in some cases i
creased) the number of vehicle trips they made on an average day. Howeedenefit of their teleom-
mutingwas in the reduction of VMT on telemmutedays.

The VMT reduced by tetemmutingwas calculated foMarylandbasedhome-basedtelecommuteis by multipy-
ing the number of daily vehicle trips reduced by the average cotardistance(21.3 miles onavay). In the case of
non-homebasedtelecommutes, the VMT reduced was calculated by multiplying the numbé&gleEommutes

on an average day by tHg.1 milereduction of VMT for a telework day (travel distance to main wodation
minus travel distance to the outside telework location).

Tons of emissions removed were calculated by multiplying vehicle trip and VMT reductionitgniifsionfac-

tors developedoy MWCOG staff for the Washington metropolitan region, using the MOVES emission model. Daily
emissions were calculatddr the TERMs folOx and for VO@nnual impacts for PM 2.5, PM 2.5 grersor NOX,

and CO2 also were calculategbpendix 1 details thealculations made to estimate Telework TERMacts

TELEWORK ASSISTANCE SUMMARY OF GOALS AND IMPACTS
The results of the calculations for Telework are shown in Tabkdow, along with the goals established for the
TERM. The net credits or deficits,iethwere equal to the impacts minus goals, also are shown.

Table 5
Telework Goals, Estimated Telework TERM Impacts, and Estimated Redieleatorklmpacts

Regional Telework  Telework TERM

TW Impacts Goal Impact- MD

1 Number oftelecommuters 676,053 31,854 26334

1 Daly vehicle trips reduced 227,695 11,830 9,651

1 Daily VMT reduced 4,120,189 241,208 205511

1 Daily tons NDx reduced 2.0839T 0.122T 0.1011T

1 Daily tons OC reduced 1.1328T 0.073T 0.0511T

Annualtons PM 2.5 reduced 21.60T N/A 1.08T

1 Annualtons PM 2.5 presursor 525.78T N/A 2540T
NOx reduced

1 AnnualtonsCO2 reduced 473,925T N/A 23528T
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Impacts vs Goals
Participation Benefit(net over or (unde) goal): Telecommutes: (5,520)

Transportation Benefitnet over or (underyoal): Vehicle Trips:(2,179)
VMT: (35,698)miles

Emission Benefitnet over or (under) goal): NOXx: (0.0211)tons per day
VOC:(0.0212)tons perday

In 2011, approximatelys76,050regional workers teleworkd at least occasionallyepresentingabout 25% of the
total regional workforce an@7% of all workers who are not sedmployed, working only at home. This number of
regionaltelecommutess represented d2%increaseover the 2011 count 0803,300, 49%\er the 20@ number

of 456,600telecommutes andmore than four timeghe 1996 baseline of 150,9@8lecommuters.

Telavork growth is likely the result of several factors, including the use of telework by employersrtotrand

retain employeeslncreasing traffic congestion in the Washingtagion also might have prompted somenco
muters to work at home to avoid traffiEmergency preparedness, with a focus on continuity of operation, also
has been a catalyst in the growth teflework.Finally, the desire of employees for a better balance oflwand

family, a trend occurring nationally, and greater affordability of sophisticated technology, also might havk-contri
uted to the growth in telecommuting.

tKS ¢StS62N] ¢9waQad SELISOGSR 02 yiidtNdisécdnd sokiyof TaBle SNE I A 2 y I €
(Telework Goaland the impacts are shown in the third colurfifelework TERM Impactdhe Telework TERMI|
short of the goaldor the number oftelecommutess expected from ERMactivities. The TERM alsaissedthe re-
duction goals establishefr vehicle tripsVMT, and emissiondBut note that these goals were established at a
time that the District of Columbia and Virginia also participated in the TERM. In 2013, Maryland telecommuters
accounted for approximately 43% of regional telecommuters

As shown in Tablg, the Telework TERM was responsible fooat four percent ofregionaltelecommuters and

telework impactsin the 203 State of the Commute Survey, abahe percent ofMarylandtelecommutes men-

tioned Commuter Connections or MWCOG as a source of their telework inform@itiesetelecommuters were

credited to the Telework TERM contributiandzii 2y S Ll2&aairotS I NBF Ay gKAOK (KS
the regional telework impacts coulthve been undercounted is in the area of regional employer outreldcine

than sven in ten(73%)elecommutes said they learned of teleworkingom their employer. While emloyers

could have learned of telework from many sourcte Commuter ConnectignEmployer Outreach TERMN0

promotes telework to employersSo this response likely indicates additiotedécommutess who learned about
teleworkingindirectly fromCommuter Connections. Bause this cannot belearly documentedno additional

credit isattributed to the Telework TERM. But these impacts are included in the Employer Outreach calculation for
employers that offer telework.
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SECTION5 GUARANTEED RIDE HOME

BACKGROUND
The regional Guaranteed Ride Home (GRH) program was adopted by the TPB in the Fiscal ‘2680TBI85t0
SEAYAYLFGS  YF22NJ 6F NNASNI 12 dzaAy3a FfGSNYylFrGABS Y2RSas

of an emergencyThe program proviés up to four free rides home per year in a taxi or rental car in the event of
an unexpected personal emergency or unscheduled overtime.

When the program was implemented, it was offered to commuters who used alternative modes three or more
times per weeland who would register with Commuter Connections for GRH. In January 1999, to encouriage add
tional participation, the program guidelines were changed to require use of alternative modes only two days per
week. This rule was in place throughout the entie Z12-2014 evaluation period.

EVALUATION METHODOLOGY AND DATA SOURCES

The transportation and emissions-
pacts of the GRH program were nsea
ured through data from the GRH survey
conducted in the spring of 2@. This
survey polled2,374commuters who

had registered fothe Washington B-
gionalGRHProgrambetweenMarch

16, 20 and March 5, 2013. Both
commuters who were currently regji
tered at the time of the survey and
those whohad been registered at some
point during the three year period but
whose egistrations had expired were
eligible to participate irthe survey.
Additionally, commuters who had not
registered for the program, but had (& st
G118y -0hA a2 ySSE OS LJG A | |
included in the survey sample.

The survey asked detailed questions needed¢fine changes commuters made in their travel behavior during
their participation in GRH and the influence of GRH on these changes. Information collected from all respondents,
included, among other elements:

1 Commute patterns Qurrent mode and previoumode (if commuter made a mode shift), frequency of mode
use, travel distance, access mode to rideshare/transit-pjekoint, and pool occupancy

1 Permanence of mode change®hether change was continued (still in effect) or temporary (commuter had
revertedto the original mode)

1 Motivation: Importance of GRH to decisions to start or continue use of alternative modes

Data from the GRH surveyere used toderivethe impactcalculation multipliergor the GRHTERNM placement

rate, VTR factor, travel distancend emission factors. These multipliers were estimated for twegsohps in the
GRH population. The first sigsoup included respondents who both ltvand worled in the Washington, DC Me
ropolitan Statistical Area (MSA); that is within thejlifisdiction area covered by the TERM evaluation. The second
group included respondents who wattin the MSA but live outside it.
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This distinction was made because applicants whalloegside the MSA traveled a portion of their VMT outside

the MSA. Duringth€ @ f dzZ GA2y X AG 61 a RSOARSR (KIdishal&tedisac¢ F2N (K
counted to includeonly the portion of theVMT reduction that occurred within the MSA. gkpximately 3% of the

total participants lived outside the MSA.

The GRHplacement rate, that is, the percentage of respondents who registered for GRH and made a mode shift to

an alternative mode was calculatéor both groups of respondent§he duration of alternative mode placement

was68 months,considerablyonger than theentire evaluation period. Thus, for purposes of the analysis, all

LI I OSYSyia 6SNBX O2yaAiARSNBR 02y liAydzSR LX I OSYSyidaszé GKI
return to the previous mode.

Overall, the continued placement rate for GR#s calculated for the two sugroup populations as follows:

1 Within MSA 61.3%
1 Outside MSA 61.1%

To determine the number of commuters placed in alternative modes between Jllya2@ June 2014these
placement rates were multiplied by the total numberafmmuters who participated iGRH during that timeg
riod, 21,156, divided into the two sulgroups: B,328within the MSA and,828outside the MSAThis calculation
resulted in8,170placements from within the MSA arj783 placements from outside the BIA.

These placement figures were then multiplied by GRH VTR factors derived from the survey data to estimate the
number of vehicle trips reduced. The VTR factors for the twegsabps were as follows:

1 Within MSA 0.68vehicle trips reduced per placement
1 Outside MSA 0.61 vehicle trips reduced per placement

As noted earlier, VTR factors represent the averdajey number of vehicle trips reduced by a new alternative
mode placement. They combine the vehicle trip reduction contributions of various typasdd changes, such as
from transit to rideshare, drive alone to transit, and drive alone to carpool, each of which reduces a diffement nu
ber of vehicle trips per day, into one number. VTR factors@8 &nd0.61indicatethat amoderate number of the
changes were from one alternative mode to another and/or reflected fiane changes to alternative mode$he
calculation of vehicle trips reduced produced a totaBgf74vehicletrips reduced5,556 from commuters within

the MSA an®,918 from commutersoutside the MSA.

Next, VMT reduion from GRH was calculated by multiplying the numbers of vehicle trips reduced by the average
trip length for GRH commuters who made a shift to an alternative mode. Thevagerip distance for the within

MSA respondentw/as Z.6 miles. The actual onway distance for the outside MSAspondents was an average of
50.1 miles but todiscour the distance credited to thewtside MSA respondents, their oreay travel distance

was set equal to that of the distance for the kit MSA respondents. This resulted in a loss205 @ne-way miles

per trip for each outsidéViSA respondent. Thignal VMT calculation reflected the following:

8,474trips reducedx 27.6 miles per trip
=233883VMT reduced

Estimates ofeductions inNOx VOCPM 2.5, PM 2.5 preursor NOx, and C@@r GRHwere calculated usinger
gional emission factors, as described floe Telework TERNDetails of these calculations are shown in Appendix 2.

Note that the GRH results were adjusted to eliminate dowolenting due to overlap between GRH and the Mass
Marketing TERM. Aboutine percentof the GRH impacts were assigned to the Mass Marketing TERM to recognize
that some GRH applicants were influenced to contact Commuter Connections and apply for GRitwateatd a
Mass Marketing ad. The impacts shown in T&dbelow account for the adjustment and reflect the net GRH i

pacts.
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GUARANTEED RIDE HOME SUMMARY OF GOALS AND IMPACTS

Table6 presents the transportation and emission impact results for GRH and compares the results against the
goals established for the TERM.

Table6

Guaranteed Ride Home Goals and Estimated Impacts

TERM Estimated

Goal Impacts

1 Number ofGRH participants* 36,992 21,156

1 New applicants during evaluation period N/A 13,255

1 Dalily vehicle trips reduced 12,593 7,711

1 DailyVMT reduced 355,1% 212834

1 Daily tons NOx reduced 0.1766T 0.0871T

1 Daily tons VOC reduced 0.090T 0.0327T

Annual tonsPM 2.5 reduced N/A 095T

1 Annual tons PM 2.5 preursor N/A 2160T
NOx reduced

1 Annual tons CO2 reduced N/A 21,891T

* Number of participants currently enrolled in GRH

Impacts vs Goals
Participation Benefit(net over or (under) goal): Participants: 15,836)

Transportation Benefitnet over or (under) goal): Vehicle Trips: 4,882
VMT: (%2,302miles)

Emission Benefi{net over or (under) goal): NOx: (00895tons per day)
VOC.: (@643tons perday)

The number of commuters participating in GRHune2014 wasabout 57%of the participant goal Thevehicle
trip reduction, VMT, and emissions impacts were correspondingly short of the goals for these meaatticipaP
tion in GRH dropped substantialipse 20®, the year the goals were establish&bmeof the decline could be
due toreduced level of Commuter Connections program advertising and outffeadsed exclusively 0BRH.
The 203 State of the Commute survey found that onl§22 of respondents said they knew a regional GRH pr
gram existed, compad to 59% who said they knew about the program in the 2004 SOC survey.
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SECTION 6 EMPLOYER OUTREACH

BACKGROUND

The Employer Outreach TERM was adopted by the TPB irsthe
cal Year 1992000 TIP. This program provides regional outreacl
to encourage private sector employers voluntarily to implement
TDM strategies that will contribute to reducing vehicle trips to
their worksites. The program was designed to increase outreac|
efforts in ten jurisdictions located in the regiofs.share of the
funds received by COG for the Employer Outreach program el
ment is passedhrough to the jurisdictions for implementation of
the program. Commuter Connections assists the sales force wit
the following services, designed to enhance regional coordinatil
and consistency:

1 Computerized regional employer contact database ‘

1 Marketing and information materials

{
1 Employer outreach sales amsérvice force trainingnd ~
support :

T Annual evaluation program
1 Support to Employer Outreach Committee

EVALUATION METHODOLOGY AND DATA SOURCES

Employer Outreach is aimed at increasing the number of private employers implementing worksite comsauter a
sistanceprograms, but Employer Outreach is ultimately designed to encourage employees of client employers to
shift from driving alone to alternative modes.

Two primary evaluation questions are thus important. First, how many employers start or expand comrsister as
tance programs? And second, how many employees use alternative modes in response to new employer
sponsored services at the worksitéRese two variables are strongly linked, as other TDM effectiveness research
has shown. Higher levels of employer effoain be expected to offer greater incentive to employees to use-alte
native modes, leading to reductions in vehicle trips, VMT, and emissions.

The populations of interest for this TERM are:

1 Employers that participate in Employer Outreach

1 Employers thabffer bicycle services (Employer Outreach for Bicycling)
1 Employees at Employer Outreach worksites

1 Employees at worksites that offer bicycle services

Employer Participation in Commute Programs

Theemployer participation component of the analysias assessl through data collected by Commuter Coone

tions from sales and outreach contacts with employers. Employer Outreach jurisdiction sales representatives do
umented the levels of programs implemented by their employer clients in the ACT! contact managextardsd
maintained by Commuter Connections. The Employer Outreach program specified services employers offered, for
example, transit subsidy, information/promotions, Guaranteed Ride Home, etc.

18



2014 TERM Analysis Report November 18, 2014

The Employer Outreach program defined four levels of empleffert: Bronze (Level 1), Silver (Level 2), Gold
(Level 3), and Platinum (Level 4), distinguished by the expected increasing trip reduction effectivenessref the se
vices offered and the commitment of the employer, as shown bélow.

1 Level 1 Bronzel) progamsoffer only commute information.

1 Level 2 Gilve) programsoffer two or more commute support services, such &nployee Transpoat
tion Coordinator (ETCpreferential parking, carpool/vanpool formation meetings, bike racks or lockers,
transportation fairs, teleworlprogram with £20% of employees participatingndcompressed work
schedule with 120% of employees participating.

1 Level 3 Gold) programsnclude, in addition to thé.evel 2servicesat least one of services such as transi
subsidy2 NJ LJF NJ Ay 3 a Ol aK ithdatiofedhani28% & énspiylees paBighiNiarking
fee discount for carpool/vanpoolshuttle to transit stéions, comprehensive bicycle/walking program
and company vanpools.

1 Level 4 Platinum) progamsinclude two or more of thé.evel 3program componentsat least two Level 2
strategies,and actively promote the program.

When the Employer Outreach TERM was adopted, the TPB established algmalchieved by June 2005 and
evaluations conducted fgveriods through June 2005 measured impacts against this Beginning with the
20052008 analysis, new Employer Outreach goals were establisiede overdl program andor new program
activity during the evaluation periodThus, ér the 20L1-2014 evaluation, impacts were calculated fanain-
tainedkSYLX 28 SNJ LINEINI Ya | yR.ayS6kSELI yRSRé LINRINI Ya

Maintainedimpacts included employers that joined EO before July 1120d made no changes since that date.
Expandedimpacts included employers thatese involved in EO before July 112®ut expanded their commute
assistance services after that datéew impacts included employers that joined the EO program on or after July 1,
2011 Afinal category was defined to calculate the impacts of employeas tere included in the 201 evaluation

but dropped out of EO beforéune 2014Commuter Connections determined that the impacts that would have
been credited for these employers would have to be replaced by new/expanded impapescts were etimated

for the followinggroups of employers:

1 Maintained ¢ June 2Q1 employer programs continuedith no change

1 Expanded; June 201 employer programs expanded since Jund 20

1 Newc Employer programs started since Junel20

1 Deletedc June 201 employer programs deleted between JulyldGand June 2014

The overall benefit of the program is the sum of continued programs plus expanded and new programs. As shown
below, inJune 2014the ACT! database includdd75 employers with programs that méhe Level 3 or 4 defin

tions. Thesemployers accounted fd#49,448 employees. Level 1 and 2 employers were not included inghe r

gional impact calculation because their level of impact would be very small due &bfenceof financialincen-

tives orother substantial commute support services

Of the Level 3 and 4 employe26joined Employer Outreach prior to Jul§12 and made no program changes

since that timeThe expanded category includ@29 employers. An®016 SNB f A a0 SR | 4114y Sgé
Finally,150 employers thatwere counted in the P11 evaluationwere no longer involved ithe program. Them-
ployee count associated with these employers washsmalker (42,426), however,than the number of emplg-

ees at worksites with newrograms(241,354). Had these employers continued in the program, the total employee
count would have beef91,874, so the deleted employees repgented a drop of aboudix percent

! For more details of employer levels, see Appendix 3.
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Number ofEmployers Number of

Employer Status (June 28) Total <m) 100+ Employees
- Maintained/unchangedfrom June2011 626 289 337 228,720
- Expandedafter June 201 329 149 180 179,374
- New prograns 801 491 310 241,354
Total 1,756 929 827 649,448
Deleted from 211 150 83 67 42,426

1) Actual number of employers with fewer than 100 employees.

Employee Patrticipation in Commute Programs

tKS a4SO2yR QOINARIFO6ES Ay GKS AYLI OG S@lFfdzZ GA2yY SYLX 28SS.
obtain. Starting mode split data we available for about 500 employers that had conducted a baseline commuter

survey prior to implementing the TDM program. But as is typical for voluntary programs, only a few had conducted

a followrup survey by the time the evaluation data were being @i#td. Because baseline data were available, but
postprogram survey data were not, the researchers elected to estimate employee behavior changes using the US

9t ! Q& / haa! w29 which 8siniates worksite mode shifts from inputs on starting modé apti TDM

program componentsThis was the sammethodology as was used in the PDevaluation.

Starting Mode Split The COMMUTER modeR.ONB lj dzA NS a &SOSNI f aaOSy Nk 2¢ Ay Lidzi 2
ployer primarily office or noroffice occupation$ and the starting mode split. For employers that had conducted a

baselined LINIBIRZ ANIF V¢ adzNBSesx GKS | Olddzadt Y2RS aLi Al FNRY (KS
that had not conducted a survey, a starting mode split was assigned that refldeeaverage mode split that

would be likely for employers with similar location and employee work conditions.

These average mode splits were calculated by aggregating employers in the ACT! database that had conducted

baseline surveys into six groufmsed on two employer/site variables that are known to influence mode choice:

1) type of employer/work performed, either office or naffice, and 2) availability of transit service: low, mpode

ate, or high. Low transit was defined as limited bus senwitiein 2 mile of the worksite. Moderate transit inclu

SR I KAIKSNI £t S@St 2F FTNBljdzSyOe FyR NRdziS | @FAflFoAfAGE D
be within %2 mile of a Metrorail station and have access to a significant levesafdovice.

For each of the six combinations of these two variables, for exampleopffime employers with high transit and
office employer with moderate transit, an average mode split was calculated from the baseline survey data of e
ployers in that empyer group that lad conducted commuter surveys

Program Definitiory Employers included in the TERM analysis also were classified by the specific elements offered
in their commute program. The COMMUTER maed2l0permits direct analysis of strategies, such as transitisubs
dies, that change the travel cost of one or more modes, and strategies that change the travel time (duration of a

trip).

The model also has the capability to predict impacts of telework ancpeessed work schedules (CWS), when

certain parameters of the work hours arrangements are known. The ACT! database indicated employers that had a
telework program and, in most cases, the number of employees who were teleworking. Employers that offered
telework, but for which participation numbers were not available were assumed to have telework rates equal to

the regional average calculated from thel20State of the Commute survey. The ACT! database also noted e

ployers that offered CWS, but no participatidata were included for any of these employers, so default pdrcen

ages were calculated from the SOC survey.
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Other commute strategies, such as GRH, flextime, information support, and preferential parking, all are treated by
G§KS Y2RSt | 4dzBtINBy (il OfyV¥3IBdvéa ¢KSe IINB y2i0 Y2RSt SR
support service package is modeled and the higher the number of these strategies offered, the higher the level of
support that is modeled.

The strategy package assigh® an employer was thus comprised of the following potential actions:

Amount of financial incentives (transit, carpool, vanpool)
Participation in telework and number tflecommutess (if known)
Participation in CWS and assumed percentage of emplgyaeigipating
Level of transit/rideshare commuter support offered

Availability of licycle services

Availability of a shuttle bus to Metrorail or other transit location

= -4 -4 -—a -—a -a

The COMMUTER modeR.0g I & NHzy Ay | o1 GOK F2NXI G {dérhponentsitdb2 6 SR
modeled separately. The analysis thus calculated for each employer, the final mode split with the program in place.
By comparing the starting and ending mode splits, the percentage trip reduction that would be expected following
implementation of the program elements was calculated. This trip reduction was then applied to the number of
employees at the worksite to estimate the number of vehicle trips reduced for that employer.

Because travel distance was not available for either indali@mployees or employers in the ACT! database, the
number of VMT reduced was estimated by multiplying the vehicle trips reduced for an employer by the average
regional oneway trip lengths for each mode, as measured through th&328tate of the CommutSurvey. Ensk

sions reduced were calculated by multiplying trips and VMT reduced Hyr2@ional emission factonsrovided by
MWCOG staffFinally, the individual results for each employer were aggregated to estimate the combined impact
of all employers irthe TERM. Appendix 3 provides details of the calculations of impacts for Employer Outreach.

EMPLOYER OUTREACH SUMMARY OF GOALS AND IMPACTS

The impacts calculated as described above, were compared against the TERM goals. The total goals and impacts
are stown in Tabler.

Table 7
Employer Outreach Goals and Estimated Impacts

EO Estimated
Goal Impacts
Employer Outreach (all programs)

1 Employes participating total 581 1,756
Maintained from 2011 No goal 626
Expandedfter 2011 No goal 329
Newin 2014 No goal 801
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1

1

Employers by jurisdiction (continuing and new/expanded)

Alexandria, VA

Arlington County, VA
District of Columbia
Fairfax County, VA
Frederick County, MD
Loudoun County, VA
Montgomery County, MD

Total
Employers
142
271
550
247

16
14
462

Prince Georg@& / 2dzyiés a5 22

Prince William CountyvA
TriCounty Council, MD

25
7

Employers by size categafjotaland New/Expanded)

Total

Employers
Sites with 100+ employees 827
Fewer than 100 employees 929

G91jdzA O £y G wmnnbé33l

C2NJ LJzN1LI2aSa 27

ployers(33,057/ 100).

Employees
24,275
60,629

220,633

180,251
17,330
11,557

103,574
22,445

6,556
2,198

Employees

616,297
33,151

New/Expanded
Employers

125
213
324
120
15
6
281
17
23
6

New/Expanded
Employers

490
640
229

LINEINIY GNFOlAYy3IAZ SYLX 28 SNA
employers. Th@28employers in this categommploy33,057 employees, thusepresent330a S lj dzA @I tnsy i mnné §

Travel andEmissions Impacts and Impacts vs Goals

Overall Employer Outreach Program

Total Program

1

1
1
1

Daily vehic trips reduced
Ddly VMT reduced

Daily tons NOx rduced
Daily tons VOC reduced

Annual tons PM 2.5 reduced
Annud tons PM 2.5 preursor
NOx reduced

Annual tons CO2 reduced

EO Goal

64,644
1,065,851
054D T
0.34DT

N/A
N/A

N/A

Estimated Impacts

78,533
1,327,044
0.5340
0.3047

6.14T
1479171

135,753T

GAGK FTSHSNJ ijA
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Participating Employergnet over @ (under) goal):

Transportation Benefitnet overor (under) goal):

Enployers: 1,175

Vehicle Trips13,889

VMT: 261,193 miles

NOXx: (0.0150)tons per day
VOC:(0.0383) tons perday

Emission Benefifnet over or (under) goal):

New / Expanded Employer Programs

EO Goal Estimated Impacts

1 New/expanded programs 96 1,130

1 Daily véicle trips reduced 8,618 38,375

1 Daily VMT reduced 140,622 568,078

1 Daily tons NOx reduced 0.0724T 0.2670T

1 Daily tons VOC reduced 0.045T 0.1398T
Annual tons PM 2.5 reduced N/A 279T

1 Annual tons PM 2.5 preursor N/A 67.23T
NOx reduced

1 Annual tons CO2 reduced N/A 61,475T

Participating Employergnet over or (under) goal): Enployers: 1,034

Vehicle Trips29,757
VMT: 42,456 miles

Transportation Benefitnet over or (under) goal):

NOx: 0.1946tons per day
VOC: 0.943tons perday

Emission Benefi{net over or (under) goal):

Asshown, even with the loss 450 employers that dropped out since21, both the overallnumber of employers
participating in the programand the number of new / expanded employers weavell abovethe gods. The esults
for vehicle trips and/MT reduced also exceeded the goals.

Note that Employer Outreacbouldoverlap with the Telework TERNM Employer Outreach clients also had r

ceived Telework Assistance services; the telework portion of tBe¥d.Jf 2 @ SNE Q LINRPINF Y& g2dzf R |
O2dzy SR Ay (KS ¢StSg2N] ¢9waQa alaaraidiSR SYLIXnmRe&SNE OF G
ployers that received Telework Assistance was compared against the ACT! client datafigdeo empoyers

that offered telework also had peived telework assistance from Commuter Connectidiosavoid double coun

ing creditsthe impacts fromthei St Sg2NJ] O2YLRySyida 27F (kdedroStidei-2e SNEQ L
ployerOutreachTERM totallmpactsof nontelework strategies offered by these employers were included in the

Employer Outreach impact calculation.

To estimate the overlap, the COMMUTER model was run for these employers with and without telework- The co

lective impacs (vehicle trips, ¥ ¢ X | YR SYAaairz2yao 7T2eakkllikgelawwrk Sevelsib-2 8 SNE Q  LIN
tracted from the impact when telework services were included. The difference was considered to be the overlap

and wassubtracted from the total Employer Outreach impact. The results presentedbile Tahow the adjusted

impacts with the overlap removed.
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Employer Outreach for Bicycling

A similar exercise was performed to estimate the contribution of bike strategi&srployer Outreach program
impacts.The Employer Outreach for Bicycling TERM was adopted by the TPB in the Fiscal ¥280299F. This
project provides regional outreach to encourage private sector andprofit employers with 100 or morere-
ployees b implement worksites strategies that encourage employees to use bicycling for commuting.

A total of 47employers offered lmyclestrategies in their worksite progranis 2014. The impacts for thesene-

L 28 SNE 6SNB Y2RSf SR aoaQKAYADR2 OCRY IRA F Y RNIBYWQA S KR \dz( 3 $ R 10C
GkKSasS Go2 OFrasSa 61 a RSGSN¥YAYSR (2 0SS GKS o0A1S adaN)y Gd§S3aa
Outreach for BicyclinfERMcomponent of Employer Outreach.

The VMT reduced for bicycling was estimated by multiplying the vehicle trips reduced by an averagegydrip
length for bicycle commuters, df6miles, calculated from the 2@ State of the Commute (SOC) Survey.

As shown by the resulta Table &elow, the Employer Outreach for BicyclimgRMmnet all the goals established
for the prgect.

Table 8
Employer Outreacly, Bike Services Goals and Estimated Impacts
EO Goal Estimated Impacts
1 Emplgers with bike strategies 61 472
1 Daly vehicletrips reduced 130 323
1 Daily VMT reduced 567 1,937
1 Daily tons NOx reduced 0.006 T 0.0013T
1 Daily tons VOC reduced 0.0005T 0.02T
Annual tons PM 2.5 reduced N/A 0.0124T1
1 Annual tons PM 2.5 preursor N/A 0.3513T
NOXx reduced
1 Annual tons CO2 reduced NA 237T
Participating Employergnet over or (under) goal): Bike Employers411
Transportation Benefitnet over or (under) goal): Vehicle Trips:193
VMT: 1,370miles
Emission Benefifnet over or (under) goal): NOx: 0.007 tons per day

VOC: 0.007 tons perday
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SECTION 7 MASS MARKETING

BACKGROUND CAR
In July 2003, Commuter Connections embarked on an FREE
ambitious effort to educate the region about altexrn Eﬁx
tives to stresdilled solo commuting and to raise «'—‘\-‘ [N 1

awareness of commute assistance services available -3 ©.22.11
through Commuter Connections and its partners. This

effort, captured in the Mass Marketing TERM, employs =

radio, television, direct maisocial mediaand other ot

mass media to create a new umbrella level of public e

awareness and to provide a call to action to entice
GO CAR FREE OR CAR-LITE ON SEPTEMBER 22!

commuters to switch to alternative modes.
The objectives of the Mass Marketing TERM are to: PLEDGE NOW To
UNCAR FOR A DAY

1 Raise regional awareness about the Commuter AT CARFREEMETRODC.COM
Connections brand i

9 ! RRNBaa 02YYdzi SNEQ TNszé o
T Induce commuters to try and adopt alternative | emenm T
commute modes .

FIGHT TRAFFIC CONGESTION. $SAVE GREEN.
Vazge 1= go car o = for 3 chancs 1

2y

The2014 Mass Marketing TERM analysalso includes impacts ftre annual Bikgo-Work Dayand Car Free Day

evensk & 6Sff & GKS NBIA2YIf Wt220 WBYYMREANION NYRLO(G »x ¥ \Ra D
eventsisregional andorimarily promotional in naturesotheir impacts are most appropriately included in the

Mass Marketing TERM calation.

Evaluation Methodology and Data Sources — Umbrella Advertising Campaign
The Mass Marketing TERM respopulations of interest:

1) All commuters in the Commuter Connecticservice area

2) Commuter Connections rideshare applicants who were influenced by the marketing campaign to request
Commuter Connections services

3) GRH applicants who were influenced by the marketing campaign to request Commuter Connections services

4) Commuters wb participated in théPool Rewardcarpool incentive program

5) Commuters who participate in the Bite-Work Day event

6) Commuters who participate in Car Free Day

This TERM presents two challenges not encountered in most of the other TERMSs. First, it is more difficult to assess
influence on the general commuting public than it is to identify and track program participants. Second, when
commuters who changed travekbavior can be identified, it is still necessary to identify what motivated their

changeg the media campaign or another influence.

The Mass Marketing evaluation method examines impacts from two types of change, which are measared sep
rately. The firstsd R A NJhfluénicedl éhange. These are mode shifts that are made when the ads motivate
commuters to change mode with no intermediate contact with Commuter Connections. An example of this type of
change would be a carpool formed when a commuter helhesatd and asks a agorker to carpool. Direct infi-

ences can only be assessed through a regional survey of commuters that asks about mode change and the reasons
for the changes. If a shift occurred and the shift can be attributed to a message that of gaatMass Marketing
campaign, the associated trip, VMT, and emissions reductions can be credited to the campaign.
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¢ KS &S éefeyeRchang® & ¢tKSaS IINB Y2RS aKAFda GKIG 200dzNI | Y23
tact Commuter Connections lilge ads. Thisype ofchange would include, for example, a commuter who hears

the ad, requests a ridematch list from Commuter Connections, then forms a new carpool as aRefaritedri-

fluences are best measured by tracking changes in the volurimgaifies andapplications received fawo Can-

Ydzi SN / 2yySOGA2yaQ GNIRAGAZ2YIFE LINPINFYAY 0 KSI-/ 2YYdzi SNJ
umes of requests received during periods of media activity to periods without media activity can prowsie an

mate of the change in requests as a result of the ads. Agtexl share of the impacts of these other TERM i

pacts then can be assigned to Mass Marketing.

Evaluation of Direct Influence

Directly influenced change is measured for #ngluation through the013 regionalState of the Commute survey,
which included questions related to the following:

1 Ad awarenesg Were commuters aware of commute advertising and the specific messages corareyed
could the source of the ad be reasonabbsigned to Commuter Connectighs

1 Changes made after hearing the agldow manyO2 YY dzi SNE 6 K2 NBOIf f SR 5-2YYdzi SNJ
sages kifted to alternative modes after hearing the ads and how were they traveling before the change?

Reasons for changeDid the ads influence the commuters to make the change?

1 Other commute services userDid the commuters use any commute services provided by Commuter Co
nections?

Results for these questions were used to estimate the number of regional commuters whanfleenced by ads
to change mode without contact with Commuter Connections. The survey results were as follows:

Percentage of commuters who:
1 Recalled Commuter Connections ad message 21%

Commuters who recalled specific commute messages were asked attinns and influences related to the ads.
Among respondents who recalled Commuter Connections messages, the surveyed indicated:

1 Shifted to an alternati® mode after hearin@€Cads 2.8%
1 Said the ad influeced their decision to shift 84%
71 Did not use any ottr Commuter Connections or employservice 100%
1

Resulting influence percentagérom CC ads 0.5%

Thus, 6% of regional commuters were directly influenced to make a change. This percentage was multiplied by
the number of regional commuters @81,673 to estimate alternative mode placements.

Further analysis adurveyrespondents who made a change showed th&% continued using the new mode and
60% were temporarpr occasionalisers Continued userseduced on averag8.70 vehicletrips per day wth their
changesand temporary users reduced an average of 0.62 vehicle trips pefTtiegefactors, and thel5.8mile per

trip distance calculated from the State of the Commute data were applied to the total number of new alternative
mode placements tolatain the numbers of vehicle trips and VMT reduced by direct influence.

Evaluation of Referred Influence

Indirect influences were estimated through comparison of Wisume of requests made to the Commuter Coone
GA2yaQ ¢So0aAids rideyidch and GRHyapghcatiGristBive® F

1 In months between July 20 andJune 2014vhen MM ads were aired

1 In months between July 20 and June 2014vhen MM ads were NOT aired
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As a first step, this analysis calculated the average numbers of applicati®d4r@&cS R RdzNAyYy 3 g A i K aaQ
2dzi aaé¢ LISNA2Ra yR O02YLI NBR (G(KS ydzYoSNaE® 'y AyONBIlI as .
could be assumed to result from the ads and other marketing efforts performed during the same time periods.
Thus,theg | t 2aAa +faz2 OFfOdAg I GSR @2fdzySa 2F NBldS&ia GKFG g
narios.

The analysisuggested that the ads prompted an additional 10% of ridematch applications, but that GRHd-applic

tions declined during the ad months

Increase in Applications

CCWebsite Uses RS Apps GRH Apps
1  With ads compared to no ads 23% 10% -10%

But theuse of the Commuter Connection website increase@®¥during MM advertising periodand this p&

tern was stable across 2011, 2012, and 20tLi3 helpful to note that ammuters can access numerous commute

information services directly from the website, without registering or providing contact information. Because
theserespondentscannot be included ithe applicantfollow-up surveyghat Commute Connections conducts to

estimate impacts from use of the services, any travel changes that they made after using the \websité n-

cluded in the Commuter Operations Center calculation, aosa & N F SNNB R A vy BasatrSojeld e O £ O dzt
the number of rideshare applications or GRH applicatitikesly undercounts the impacts of this MM component.

For these reasons, it was decided to base the MM referred influence percentage on the increase in the volume of
website uses, rather than on applicaticounts. When taken as a percentage of total website users, these gcrea
es translate to about 19% of total uses (23/123). To be conservative, a slightly lower percentage, 15%, was used
assigned impacts to Mass Marketing.

Evaluation Methodology and Data Sources - ‘Pool Rewards Program

LYLI OG&a F2NJ GKS F2dz2NIK O02YLRYSYyid 2F (KAa&a ¢9waImWt2z22f w
ilar to that used for the GRH TERM. The number of participants was multiplied by placement rate, VTR fhctor, an

travel distance calculation multipliers to estimate the travel impacts. Data to derive these multipliers weré¢-collec

ed throughthree tools: mode tracking required of all participating commuters &md post-program survey.

Since the programwasoge 2y f & (2 O2YYdziSNE 6K2 6SNB RNAGAYy3I | f2yS
participants were placed in a new mode. A survey conducted by Commuter Connéctiisl following the end

ofthe¥ A N&R (i  LJerdiimef: pdribdigunditt@t 93% hadontinued to carpooimmediately after the po-

gram endedA second followdzL) & dzNBBSeé s O2y RdzOGSR Ay &LINAY3I uwuxmn GAGK |
plored longefterm retention in alternative modesrhe 2014 survey found that 65% of participants evstill using

an alternative mode and 35% had returned to driving alone to wbilese results were used to idee the long

term retention placement factors:65% continued placement an86% temporary placement.

ThetemporaryVTR factor was derived fromode use logs submitted by participants at the end of their darol
ment period. Participants were required to document how many days they carpooled during their enrolleient p
riod. The travel during their enrollment period was compared to theirgmegram tavel (all drive alone) toed
termine the average daily drive alone trips they reduced (VTR factor), equd@4ddily trips reduced. The axe

age travel distance of 31.1 miles was estimated from commute travel distance data provided by partidipants.
2014 survey was used to estimate the VTR factor and travel distantanfpterm, continued placements. That
survey estimated a VTR factor of 0.72 and a-oag travel distance of 31.2 miles.

ThroughJdune 2014approximately 88 commuters had completed thprogram.An additional 142 commuters
started the program but did not complete it. Because their decision to leave the program did not necessarily mean
they had stopped carpooling or using another alternative mode, half of these commuters also wereccutite
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impact calculation, leading to a total of 359 participafttisthe impact calculationWhen this participation number
was multiplied by the placement ragethe calculation resulted iB33continued placements anti26temporary
placements. Applyigthe VTR factors and one way travel distance result@d@daily vehicle trips reduced and
6,521daily VMT reduced.

Evaluation Methodology and Data Sources - Bike to Work Day Event

Impacts for thefifth component of this TERM, Bikte-Work Day (BTWDBvent, were calculated using dath-o

tained from a survey of BTWD participants conducted following tHS8 BIW Day event. The survey included
jdzSadAz2zya NBIFINRAYI LINLAOALIYGAQ dzaS 2F 0AOBOE-AYy3I FT2NJ
el of bicycle commuting.

The impact methodology estimated the trip reduction impacts of new ridership by calculating the number of
commuters who started riding to work after the event or increaseddhgs per week they rode to work and the
averagenumbee ¥ aySgé o0A1S RF&a LISNI g6SS1 o ¢ dhzoughi&Ndalr Ra 2 F A
Fft26Ay3 GKS SOSyl IyR HO 6AYUGSNI F2ft26Ay3 GKS S@Syio
GO2YyGAYdzSR 6AYy (G SNE dza S r. Riisauinbes \gablien Gdndla@dzd 4 daiy Rguré.2 NJ | & S|

The number of vehicle trips reduced by new bicycling was estimated by multiplying the percentage of participants
who drove alone or carpooled on ndike days (%) by the number of daily bicycle trips. VMT reductions were
estimated by multiplying the vehicle trip reduction by the average-way commute distance of these partic

pants (0.4miles). Emissions reduced were calculated as for other TERMs.

Evaluation Methodology and Data Sources - Car Free Day Event

The final Mass Marketing component was Car Free Day, an annual event to encourage commuters to leave their
cars at home for one day. CFD events were held in the Washington region in November of 201an@@m2,3.
Commuters who participated in the events made online pledges, indicating the types of transportation-they i
tended to use for that day and the type of transportation they typically would have used for those trips.

Data were available from pacipant pledges to estimate the impacts on the day of the event. The distribution of
pledged modes included 39% transit, 51% bike or walk, 7% carpool/vanpool, and 3% telework. Additionally, 46% of
participants said they regularly drove alone and the pledgt indicated that the average trip reduced 19.4 miles.
These data were used to determine the vehicle trip and VMT reductions for the event days.

Comprehensive survey data regarding laagn continuation of CFD pledges were not available at the tintaief

SO ftdz- A2y S o6dzi GKS S@Syid KIl-eRentomnate ttaveMditiat oNBTW D&pa A Yy LI NJ
ticipants, thus, data from that event were used as proxies for the CFD analysis. As noted, 46% of CF ibay partic

pants regularly drove ala essentially the same percentage as was observed in the BTW Day event (47%). And

90% of pledges were made for transit, bike, or walk activity.

The BTW Day survey found that about 11% of participants started biking to work after the event and another 22%
increased their use of bicycle for commuting. For the CF Day analysis, a conservative estimate of 5% was assumed
as the share of participants who continued to use the new alternative modes following the event.

The number of vehicle trips and VMT redudsduse of new alternative modes was estimated by multiplying the
number of participants by the 5% continuation rate, by a VTR factors that assumed the participant used the new
alternative mode two days per week, and by the 19.4 mile average VMT redugtigasions reduced were caic

lated as for other TERMS.
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MASS MARKETING SUMMARY OF GOALS AND IMPACTS

Table9 presentsthe results for theMass MarketinglERM, compared to the goals. Individual goals were nobesta
lished for any of théndividualelementsthat comprised the Mass Marketing TERM (direct influence, indireet rid

matchand GRHhfluences, Pool RewardsBTW Day, Car Free Dapdindirect GRH influencelBut the analysis
determined that drect ad influences ecounted for68% of vehicle trips reduce®t 2 2

wSg I NRa

Iy R

eventsaccounted for abouR0% of the totaland the ridematch an@GRH referrals contributetthe remaining 2%.

Total Mass Marketing

1

= =4 -8 =

1

Commuter placements
Daily vehicle trips reduced
Daily VMT reduced

Daily tons NOx reduced
Daily tons VOC reduced

Annual tons PM 2.5 reduced
Anrual tons PM 2.5 preursor
NOx reduced

Table9
Mass Marketing Goals and Estimated Impacts

MM Estimated

Goal Impacts
11,023 22,065

7,758 10294
141,231 173,269
0.072T 0.0808T
0.0439T 0.0239T

N/A 085T

N/A 2028T

N/A 18,840T

Annual tons CO2 reduced

Impacts vs Goals

Participation Benefit(net over or (under) goal):

Transportation Benefitnet over or (under) goal):

Emission Benefi{net over or (under) goal):

Commuters:11,042

VMT: 32,038

Vehicle Trips2,536

NOx: 0.087 tons per day
VOC:(0.0200) tons perday

MM greatly exceeded its go&dr commuter placements angias about 3% over the goal for vehicle trips reduced
and 23% over the goal for VM@&duced These resultsvee due in part to the expansion of theddsMarketing
TERM to include additional components (e.g., Car Free Day), but also due to the shift in addaissdMarketing

credit from GRH and the Commuter Operations Cerfdteen pecent (L5%)of the base impacts for each of these

programs was assigned to Mass Marketing in 2014, compared watB@th1Mass Marketinghares of 3%of the

COC and 109 GRH.

Details of the calculation for Mass Marketing are presented in Appendix 4.
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SECTION 8 COMMUTER OPERATIONS CENTER

BACKGROUND

{AyO0S (KS m@pTtnQasz /hD
information and assistance, such as regiona-id
matchingdatabase, to commuters living and/or
working in the Washington metropolitan region.
Prior to 1997, when Commuter Connections was
Sadlrot AaKSRZ (KSasS asSN
RideFinders program. Because these services wi( |
available when the emigms baseline was delre
oped for regional conformity, the Center was not
established as a TERM, but was included in ¢he r
IA2yQa ¢Lt lFa |y 2y3I2A
GKS NBIA2yQa O2y3SaidaAz
only benefits above the 1997 basw are included
as a TERM.

S

hDQa

I NG 27
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through regional and local marketing and outreach programs and to encourage and assist commuters to form

ridesharing arragements. Encouraging commuters who drive alone to shift to alternative modes is a priority for

the COC, but the COC also assists commuters who now use alternative modes to continue to do so, by offering
ridematching and transit assistance when carpooldbte dzLJ 2 NJ O2 YYdzi SNEQ OGN} @St LI GGS
existing alternative mode arrangements.

Commuter Connections program services include: carpool and vanpool matchlists, transit route and schedule i
formation, information on Park & Ride lot locati® and HOV lanes, telework information, commute progransassi
tance for employers, GRH, and bicycling and walking information. Commuters obtain services and information pr
marily through the Commuter Connections website, but also can call-adeltelepltone number or contact a

local partner assistance program for personal assistance from a commuter services representative.

EVALUATION METHODOLOGY AND DATA SOURCES

In past years, the Commuter Operations Center has enhanced the services it offers to epsnamat expanded its
marketing of alternative modes to raise public awareness of and interest in alternatives. These effortewere d
signed to increase the number of commuters placed in alternative modes and generate trip, VMT, and emission
reduction benefis for the region. Further, the activities of the COC support the implementation of the TERMs a
minigered by Commuter Connectionshds, although it is not an adopted TERM, the COC is included in this eval
ation.

Base COC Impacts

The impacts of the COC wgremarily measured using data from a Commuter Connections placement survey co
ducted in November 201. This survey interviewed a sample of commuters assisted by Commuter Connections in
the threee-months prior to the survey and iected data to estimate placement rates, VTR factors, drive alone a

cess percentages, and travel and access distances. As was done for GRH, these multipliers were estimated for two
sub-groups of applicants. The first sigjpoup included respondents who Botived and worled within the Wa$-

ington, DC Metropolitan Statistical Area (MSA); that is within thgutidiction area covered by the TERM ewalu

tion. The second group included respondents who vednlithin the MSA but live outside it.
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This distinction was made because applicants who live outside the MSA traveled a portion of their VMT outside the

a{!® 5dz2NAy3d GKS S@rtdzZ iA2yX AG ¢6Fa RSOARSR GKIG GKS

to credit VMT reduction only fathe portion that occurred within the MSA. Approximatdi§2s of the total partic
pants lived outside the MSA.

For each sulgroup of survey respondents, the placement rate, that is, the percentage of respondents who

I+
Q

switched to an alternative mode, wab ¢ Odzf | § SR® ¢ 62 NI (Sa 6SNB OldOdzZA I 6SRZ

spondents who switched and remained in the new alternative mode until the placement survey was conducted,
FYR I aGSYLEZNINEE NIGST AyOf dzRAYy 3 mBirotighsl RilgHefare thek 2
survey.

The two subgroup populations had the following placement rates:
Continued Temporary

1 Within MSA 32.8% 6.0%
1 Outside MSA 38.6% 4.0%

To determine the number of commuters placed in alternative modes between Jllya2@ June 2014these
placement rates were multiplied by the number of commute88,247) who received assistance from Commuter
Connections during that time period. Abod®% of the requests were from new applicants orapplicants. The
COC also providddllow-up assistance to abo2,200commuters. This assistance provided additional match
names for existing carpools and vanpools that needed a new or additional rider to maintain or expand existing
ridesharing arrangements.

For calculation of impactshese applicants were divided into the two sgloups: 48,858 within the MSA and
38,3890utside the MSA. When these applicant counts were multiplied by the placement rates, the calcudation r
sulted in a total oB5,310placements, withl8,956 placementsrom within the MSA and6,354 placements from
outside the MSA.

YIRS

These placement figures were then multiplied by VTR factors derived from the survey data to estimate the number

of vehicle trips reduced. The VTR factors, expressed in terms of awalaigke trips reduced per placement, for
the two subgroups were as follows:

Continued Temporary
T Within MSA 051 0.53
1 Outside MSA 0.58 0.53

The vehicle trip reductions for temporary placements also were discounted to reflect their short duratiboudf
nineweeks (¥Y%of a yea}. The calculation of vehicle trips reduced produced a totalfgt72trips reduced

Next, VMT reduced was calculated by multiplying the numbers of vehicle trips reduced by the average trip length

for commuters who made a ghto an alternative modeThe oneway trip distance for the within MSA respadn
ents wa27.5miles for continued placements ar8.7 miles for temporary placements. The actual average-one
way distances for the outside MSA respondents we¥é iiles for ontinued placements and3.2miles for tem-
porary placements. To discount the distance credited to the outside MSA respondents, theiuagrteavel ds-
tance was set equal to that of the distance for the within MSA respondents, resulting in a &xsubf3 one-way
miles per trip for each outsidMSA respondent. The VMT calculation resulted in a totdlF6{691VMT reduced.

Emission reduction for the COC was calculated usingptr§ed and VIMbased regional emission factors. Details
of thesecalculations are presented in pendix 5 Theoverall COC results were adjusted to account for overlap
with the Software Upgrade(described below)GRHand Mass Marketing. To avoid double counting of impacts,

GKS / h/ Qa O2y{iNAROdzi BV &) OF SRKFNB YC IWSa/ aENBo&aarAO AYLI O
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Telework Assistance Outside of Maryland

As noted in Section 4 (Telework Assistagdéaryland), commuters who receive telework assistance froomCo
muter Connections but who live and work outside Maryland are not counted in the Telework TERM. Instead, their
impacts are counted in the COC. The @laltton for these impacts follows the method described in Section 4.

Using results from the State of Commute survey, the number ofMaryland telecommuters who had directico

tact with the Telework TERM during the evaluation period were estimated @d d®® S R A yoi 22 SCRE2 ¥§ R

Gy shomeo  aSRé ANRdzLIAP ¢ KS&S ydzYoSNB 2F GSfSO02YYdziSNBR 6 SNJ
one-way travel distances, as identified by the appropriate survey data, to obtain the number of vehicle trips and

VMT reducd by their telecommuting.

1 VTR factor for noMarylandbasedhome-based telecommutersas 0.35 daily trips reduced per telene
muter and the average onway travel distance was 15.3 miles.

1 The VTR factor faron-home-based telecommutersvas 0.02 and thaet VMT reduced per telework day
was 10.1 miles.

These calculations estimated 35,346 telecommuters, 12,255 daily vehicle trips reduced, and 187,465 daily VMT
reducedby Commuter Connectiorsssisted telecommutingrhese impacts were added to the COC hagmcts.

Software Upgrade

Included within the Commuter Operations Center program is the Integrated Rideshare S&®RMre Upgrades
Project. When it began, the Integrated Rideshare TERM provided improvements to the quality and delilrery of a
ternative moce information. In particular, the TERM added transit, park and ride, telecenter, and bicycling info
mation to carpool/vanpool ridematch lists to inform commuters of the range of travel options that were available.
Since 2008, when Commuter Connectionsadtrced its updated welbased TDM system, these additionat-se

vices have been available on a sadfvice basis through the online information system. But these services-repr
sent upgrades to the original ridematching services, so their impacts are captndsdt the Commuter Operations
Center, but are reported separately in the regional TERM tracking éheet.

By providing transit and telework information to all commuters who recengeimatches the service is expected
to encourage commuters to try trartsand park & ride lots, even if they did not have these options in mind when
they requested assistance. TBeftware Lpgrade portion of the TERM was implemented in October 1998. In the
2008 evaluation, this component was merged into the COC impattisarrangement was used also for the 2011
and 2014evaluatiors, but Software Upgrade impactse calculated separately.

Impacts of theSoftware Upgrades vasassessed using data from the Novembet 2fideshare placement survey.
This survey assessed changes commuters made after receiving a ridematch or other commute servicenfrom Co
muter Connections. Respondents were asked if they remembered recanorgration abouttransit options,park

& ride (P&R)locations, bicycle routes, and / or telework when they received assistance from Commuteroconne
tions. Respondents who recalled any or all of these services were asked-flquestions to determind they

used the information to make any travel chasgMode tangeghat wereinfluenced by use adny of thesern-
formation servicesvere captured in this COC component.

The surveys showed th&t4% of applicants who livedithin the MSA and. 7% of applicants who lived outside the
MSA used the transiP&R, bicycle, and/or teleworknformation to shift to an alternative mode. Most said they
continued using the alternative mode. The placement rates and VTR factors for this calculation were:

2The Integrated Rideshare TERM originally had two components; Ridematching Software Upgrades; and Inf
Express Kiosks. The InfoExpress Kiosk project was discontinued during #20Q8@waluation peod.
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Continued Temporary

Placement Rates

1 Within MSA 4. % 0.7%
1 Outsice MSA 5.2% 0.5%
VTR factors

7 Within MSA 0.50 054

1 Outside MSA 0.63 0.50

To estimate vehicle trips reduced, placement rates were multiplied b@#@&17 commuters who applied to
Commuter Connections or received follay assistance from Commuter Conneats during the evaluation period
and by the VTR factors derived from the placement surveys for commuters who used the information provided.

VMT reductions were estimated by multiplying the number of trips by the average trip lengths calculated from the
placement survey<28.0miles for continued placements arid.1 miles per trip for temporary placements). As was
explained in the descriptions for both the GRH TERM and the COC, these distances were used for both within MSA
and outside MSA respondents. Emission reduction was calculated usiipsdol and VMbased egional ems-

sion factors. Calculation details for the software upgrade are shown in Alppén

COMMUTER OPERATIONS CENTER SUMMARY OF GOALS AND IMPACTS

Shown below are the evaluation results for the COC and the goals established for the Center.

Tablel0
Commuter Operations Center Regional Goals and Estimated Impacts

Regional Estimated
Goal Impacts
Commuter Operations Centépasic services)
1 Total commuters (new and +apply) 152,356 87,247
1 Dalily velicle trips reduced 10,399 23,262
1 Daly VMT reduced 296,635 488226
1 Daily tons NOx reduced 0.1474T 0.2296T
1 Daily tons VOC reduced 0.0808T 0.0822T
Annual tons PN2.5 reduced N/A 2.43T
1 Anrual tons PM 2.5 preursor N/A 5759T
NOXx reduced
1 Annual tons CO2 reduced N/A 54,4417
Software Upgrade&dditional to Basic COC)
1 Daily ehicle trips reduced 2,370 2,379
1 Daily VMT reduced 62,339 66,442
1 Daily tons NOx reduced 0.0311 T 0.0238T
1 Daily tons VOC reduced 0.01B3T 0.0112T
Annual tons PM 2.5 reduced N/A 0.31T
1 Anrual tons PM 2.5 preursor N/A 7.04T
NOXx reduced
1 Annual tons CO2 reduced N/A 7,043T
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Impacts vs Goals

Basic COC

Transportation Benefitnet over or (unér) goal): Vehicle Trips12,863
VMT: 191,591miles

Emission Benefifnet over or (under) goal): NOx: 00822tons per day

VOC:0287tons perday

Software Upgrades

Transportation Benefitnet over or (unér) goal): Vehicle Trips9
VMT: 4,103miles

Emission Benefifnet over or (under) goal): NOx: (0.0028) tons per day
VOC:(0.0061) tons perday

As shownthe COQyreatly exceeded its goals, largely due to the shift of-Maryland telework credit from the
Telework Assistance TERM to the COC. The telework impacts accounted for 53% of the total COC vebicle trips r
RdzOSR FyR oy 27F (KS Sdftwake QpgradsaettheddaR ftnQréhicle tyfpd and YXNE-r

duced, althougtit is likely that this calculation underrepresents the true impact of both the Software Upgrades
and COC base program

The COC impacts amalculated mly on commuters whean becontacted through a follovup survey to identify

travel changes they made after receiving Commuter Connections services. But theimiolimeation system pe-

mits commuters to access several services, such as bicycle and transit information, without anfakingl appi+

cation to Commuter Connections. Thus, some COC service recipients, who would have been included in the COC
calculation in past TERM evaluations, would have been excluded in tdea@8lysis. The extent of the impact
undercountingcannot beestimated at present.

It is also worth noting that inecent yearsseveral external factors have occurred that could have influencet co

Ydzi SNEQ AYyGdSNBad Ay || S N¥sblilerp@c&swhichfél Signidizardiyip 201§ ahd & dzOK T O
which have remained relatively stableliminating one of thg@rime motivations to seek a rideshare arrangement.

A second factor could be the large reduction by Federal agencies in the amount of transit and vanpool financial

incentives that are available taployees. These subsidies had been set at $230 per month during 2011 and 2012,

but were cut in half in 2012; this likely reduced the attractiveness of transit and vanpooling for many Feaeral e

ployees. It also is possible that some private employers tHated subsidies reduced these benefits to ba&€o

sistent with the change in the benefit provisions.

The results showin Tablell, below were adjusted teeliminate overlap between the COC and individual TERMs.

A pottion of QOCimpacts were assigned tdoftware Upgradeand a small share to GRH, becauseudione in ten

new CC applicants requested both GRH and other informafimally, the impacts for aboutwo percentof new

COC applicants were assigned to the Mass Marketing TERM, to reflect the impact of this TERM in influaacing co
muters to contact CC for travaksistance services.
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Tablel1
Adjustmentof Vehicle Trips and VMfor Overlap between theCOC and TERM
(excluding telework credit for norfMaryland telecommuters)

Net Base Mass Software
BaseCOC CcoC Marketing Upgrade GRH
Evaluation Measure
VT reduced 11,007 17,172 498 2,379 3,288
VMT reduced 300,761 470,691 13,650 66,442 3,288

Notes:

- Mass Marketing; new applicants influenced bads to contact CC, see Section 6
- Software upgradesg see description in this section

- GRH; 59% of new/reapply applicants who shifted to alternative modes registered for GRH = 23%eef plac
ment credit was asigned to GRH (59% x 39% new/reapply share of total applicants)

Table 12 shows the addition of the net Base COC and telework credit favianiand telecommuters who were
assisted by Commuter Connections.

Table 12
Total Commuter Operations Center Credit
(Adjusted Base COC + Nbtaryland Telework)

Total Net Non-MD
CcocC Base COC Telework

Evaluation Measure
VT reduced 23,262 11,007 12,255
VMT reduced 488,226 300,761 187,465
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SECTION 9 SUMMARY OF TERM IMPACTS

The preceding sections of thigport documented estimatedmi- —
pacts forfour individual TERMs and fané Commuter Operations
Center. A notedearlier in the reportthe four TERMg&ombined

exceeded the collective goals for vehicle trips reduced®g and
exceeded the VMT goal by abdi%. The TERMs did not reach the
emission goals; the impact for NOx was abb8% under the goal

and VOC impact wa$% under the goal, but this was dlgggelyto ' A
a change in the emission factors. The goals were set in 2006, usin

2006 emission factors, bthe factors used in the 2014 evaluation //{’

-

are considerably lowereflecting a much cleaner vehicle fleet 7/ /f;;

(e
.

X

!

e

-

/

When the COC results are added to the TERM impacts, as presen \
in Table B, the combined impacts again met both the vehicle trip -
and VMT reductiomoals, in this case B0% and #%, respectively. —
The combined TERKICOC programs fell aboB8% short of the NOx

goal and 19% under the VOC goal. Again, the change in the emisg

factors affected the emission results.

Where shortfalloccurred againsthe travel goals (vehicle trips and VMT reduceby appeared to be tated to
lower than expected participation rates, rather than oveolgtimistic travel change factor€OG revised the goals
for each TERM following the 2005 analysis, so tHel 2@ak reflect more closely the impacts from actual types of
behavior changes that commutmake Individual sections of this report have discussed factors that affected the
achievement of goals. Below are presented highlights of those discussions for tHEERis and the COC.

TELEWORK ASSISTANCE

The incidence of telework continues to grow in the Washington region. In 1996, about 150,000 regional workers
were telecommutingThe 2013 State of Commute Survey estimated theber of telecommutershad grown to

more than675,000, oabout 27% of regional commutersTelework growth is likely the result of several factors,
including the use of telework by employers to recruit and retain employees. Increasing traffic congestion in the
Washington region also might have prompted some commuters to work at home to avéid.tEanergency @-
paredness, with a focus on continuity of operation, also has been a catalyst in the growth of tel&wedesire

of employees for a better balance of work and family, a trend occurring nationally, and greater affordabibity of s
phisticated technology, also might have contributed to the growth in telecommuting.

Overall, about four percent of regional telework can be attributed to the efforts of the Telework TERM, @ither d
rectly through information distributed to commuters, through regal advertising to the pubhat-large, or

through assistance to employers that want to start a telework program. In the 2013 State of the Commute Survey,
about nine percent of Maryland telecommuters mentioned Commuter Connections or MWCOG as a sthege of
telework information. These telecommuters were credited to the Telework TERM contribution.

The Telework TERMd not meet the goals set for the TERM, even thoughgbals were revised following the

2005 analysis and now more closely representdbrial telework patterns existing in the region; primarily the
average frequency of 4days per week and thé0% nondrive alone mode share ¢élecommutess on non

telework days. These two factors have a substantial impact on the total trip reductiomagedéy teleworking.

Note, however that since 2009, the Telework TERM includes only outreach and assistance efforts to employers in
Maryland and commuters who live or work in Maryland. This component of telework comprises about 48% of r
gional telecommuihg. Commuter Connectiort®ntinues toprovide telework information and assistance tonco

muters in other parts of the Washington metropolitan region, but the impacts of these effortsaveounted

under the Commuter Operations Center.
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One possibleareay g KAOK (KS ¢SfSg2N] ¢9waQa O2yGNRodziAzy G2
undercounted is in the area of regional employer outreach. More than seven in ten (73%) telecommuters said they
learned of teleworking from their employer. While etapers could have learned of telework from many sources,

the Commuter Connections Employer Outreach TERM also promotes telework to employers. So this response likely
indicates additional telecommuters who learned about teleworking indirectly from Comn@danections. &

cause this cannot be clearly documented, no additional credit is attributed to the Telework TERM. Butthese i

pacts are included in the Employer Outreach calculation for employers that offer telework.

GUARANTEED RIDE HOME

The GRH TERMSsodid not meet the adopted goals, fallirmdpout 40% short in the goals for vehicle trips reduced
andVMTreduced The shortfall primarily resulted because the number of new GRH registrastsopped stb-
stantiallysince 208. COG adjusted the goals for tARIERM after the 2005 evaluation to reflect the actual travel
patterns of typical GRH applicants and the fact that a sizeable share of GRH registrants were ridesharing or using
transit prior to registering. These changes resulted in the vehicle trip andcédMilations more accurately mea

uring the trip reduction per new GRH registrant, but the lower participation levels results in correspondingly lower
results for vehicle trip and VMT reduction goals.

The number of commuters participating in GRH in 04 was about 57% of the participant goal. The vehicle

trip reduction, VMT, and emissions impacts were correspondingly short of the goals for these measuresaParticip
tion in GRH dropped substantially since 2005, the year the goals were establishedofSbmdecline could be

due to reduced level of Commuter Connections program advertising and outreach focused exclusively on GRH.
The 2013 State of the Commute survey found that only 23% of respondents said they knew a regiona-GRH pr
gram existed, compad to 59% who said they knew about the program in the 2004 SOC shimaily,nine per-

centof GRH impacts were assigned to the Mass Marketing TERM to recognize that some GRH applicants were i
fluenced toapply for GRH after they heard a Mass Marketingeatisement.

EMPLOYER OUTREACH

Employer Outreach greatly exceeded the participation goals set for the program, for both overall participation and
participation of employersvith new or expanded programblore than 1,70Gmployers were participating innfe

ployer Outreach inlune 2014nd more than half of thesemployes had either new programs or expandedopr

grams since 201. Employer Outreach, both the overall program and the New/Expanded component, exceeded its
vehicletrip and VMT goals by a substantiaargin.Employer Outreacldid not meet theemission goals, buthis

was due to the chang@ emission factors described earlier in the report

Despite these notable increasesamployerparticipation, the Employer Qreach TERMehicle trip and VMTm-

pacts declinecbout 13% in 2014 when compared with 2011. This is entirely due to a change in the calculation

that led to a more conservative estimate of impacts. In the 2014 evaluation, the coefficients usediRAhe
COMMUTER Model to estimate impact of this TERM were updated to match those used in tIMMERGe-

gional travel model approved by the TPB. The new coefficients for cost were considerably smaller than those from
the previous model, so the COMMUTER Modetwdated significantly lower estimates of vehicle trip and VMT
reductions in 2014, even though the number of participating employers rose substantially and the mix and levels of
commute strategies implemented by empkrg remained very robust

Separate impcts also were calculated for the Employer Outreach for Bicycling component of this TERMo-This pr
ject provides regional outreach to encourage employers to implement worksites strategies that enconmrage e
ployees to use bicycling for commutingtotal of 42 employers offered bicycle strategies in their worksite-pr
grams,about five timeghe goal for this project. Employer Outreach for Bicycling also greatly exceed the other
goals established for the project.
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MASS MARKETING
This TERM estimates impacts &xprimary groups of commuters

1) All commuters in the Commuter Connections service area
2) Commuter Connections rideshare applicants who were influenced by the marketing campaign to request
Commuter Connections services
3) GRH apptants who were influenced by the marketing campaign to request Commuter Connections services
4) /| 2YYdzi SNA 6K2 LI NGAOALI GSR Ay GKS WwWt22f wSgl NRa OF N1
5) Commuters who participate in the Bite-Work Day event
6) Commuters who participate in Ceree Day

The Mass Marketing (MM) TERM generated vehicle trip reduction 33% above its goal and VMT re@a6tion 2
above the goalThese resultsvere due in part to the expansion of theddsMarketingTERM to include additional
components (e.g., Car Free Day), but also due to the shift in addititeed Marketingredit from GRH and the
Commuter Operations CenteFifteen percentX5%)of the base impacts for each of these programs was assigned
to Mass Marketing in 2014, compared withel?011Mass Marketinghares of 3%of the COC and 10%§ GRH.

Goals were not estdished for any of the individual elements that comprised the Mass Marketing TERM (direct

influence, indirect ridematch and GRHinju®Saz Wt 22f wSglF NR&X . ¢2 5F@&3X / F NJ CN
ence). But the analysis determined that direct ad influences accounte@BférofMass Marketing/ehicle trips

NBRdAzOSR:Z Wt 2 2 BiketoSNotk bidd Bar Free ayérks Biccounteddr about20% of the total, and

the ridematch and GRH referrals contributed the remainiggpl

COMMUTER OPERATIONS CENTER

The Commuter Operations Center is not an adopted TERM, but was included in this evaluation because it supports
the success of sever@dERMs, including GRH, Integrated Rideshare, and Employer OuifeadbOC received

more than 87,00@pplicationshetweenfrom July 2Q1and June 2014About40%of the requests were from new
applicants or reapplicants and 8% represented additional followp assistance to existing applicants who needed

a new or additional rider to maintain or expand existing ridesharing arrangements.

TheCOC greatly exceeded both its travel and emissions goals, largely due to the isbiftvdéryland telework

credit from the Telework Assistance TERM to the COC. Telework accounted for 53% of the total COC vehicle trips
reduced and 38% of the VMT reduction. But thanber of commuter applicants on whom tihasic CO€alcub-

tion is basedhasdeclined in recent yeargarticularly when compared with applicant counts between 2005 and
2008.The drop is likely related to several factors, including a significant purge of database applicants during the
September 2008 introduction @& new online rigmatch systemEfforts to update the database during the tréns

tion identified manyapplicantswho had moved or were no longer interested in receiving ridematch information.

Second, théasicCOC impacts are calculated only on commuters who cambtacted through a follovup su-

vey to identify travel changes they made after receiving Commuter Connections services. But the online system
permits commuters to access several services, such as bicycle and transit information, without making a formal
application to Commuter Connections. Thus, some COC service recipients, who would have been included in the
COC calculation in past TERM evaluations, would have been excluded in the 2014 analysis. The extent of the i
pact undercounting cannot be estimated @tesent.

Finally,in recent years, several exnal factorsO2 dzf R KI @S Ay Ff dzSYyOSR O2YYdziSNEQ Ay
One such factor is gasoline prices, which fell significantly in 2010 and which have remained relatively stable, elim

natinga prime motivations to seek a rideshare arrangement. A second factor could be the large reductiatt by Fe

eral agencies in the amount of transit and vanpool financial incentives that are available to employees. bhese su

sidies had been set at $230 per month ithgr 2011 and 2012, but were cut in half in 2012; this likely reduced the
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attractiveness of transit and vanpooling for many Federal employees. It also is possible that some privaye emplo
ers that offered subsidies reduced these benefits to be consistetit thii¢ change in the benefit provisions
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APPENDIX 1 — CALCULATION OF TELEWORK ASSISTANCE IMPACTS

Populations of Interest
All regionatelecommutess 676,053 (from SOC survey)

Teleworkers with MD home or work 287,630 43%(from SOC survey)
Teleworkers not in MD 388,423 57%(from SOC survey)

Employees aTW assistedvorksites 26,620 (from TW assistancgurvey)

Commuter Connections TW Placement Rates
Directly assisted TW

T Within Maryland 9.1% (% of TC assisted by CC, from SOC survey)
1 Not in Maryland 9.1% (% of TC assisted by CC, from SOC survey)
TW at assisted worksites (MD only
1 Within Maryland 0.6% (%of new TC at sites, from TW assistance survey)
1 Not in Maryland 0.0% Program not in effect outside of Maryland

TW PlacementsNixed home and Nofhome based)
Maryland (credited to Telework TERM)

1 Directly assisted telecommuters 26,174 (regional TC x directhssisted placement rate)
1 Telecommuters at TW assisted sites 160 (employees at assisted sites x assisted site placement rate)

[Total assistedtelecommuters- MD 26,334 |

Not Maryland (to be credited to COC)

1 Directly assisted telecommuters 35,346 (regional TC x directly assisted placement rate)
1 Telecommuters at TW assisted sites 0 (employees at assisted sites x assisted site placement rate)

[Total assistedtelecommutersg Not MD 35,346 |

Pacements by Location (hombased andhon-home-based
1 % Homebasedtelecommutess 99% (from SOC survey)
1 % Nonrhome (NHYasedtelecommutes 1% (from SOC survey)

Maryland (credited to Telework TERM)

1 Homebasedtelecommuters 26,071 (total assisted TW x % Horbased TW)
1 NHbasedtelecommutess 263 (total assistedr'W x % NHbased TW)

Not Maryland (credited to COC)

1 Homebased telecommuters 34,993 (total assisted TW x % Horbased TW)
1 NHbased telecommuters 353 (total assisted TW x % N¥dsed TW)
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Appendix 1, continued

Daily Vehicle Trips Reduced
VTR Factors

1 Homebased factor MD 0.37 (from SOC survey)
1 Homebased factorg Not MD 0.35 (from SOC survey)
1 NHbased factoig MD and NotMD 0.02 (from SOC survey)

Maryland (credited to Telework TERM)

1 Homebased VT reduced 9,646 (HB TW x HB VTR factor)
1 NHbased VTeduced 5 (NHbased TW x NH VTR factor)
Daily VehicleTripsReduced MD 9,651

Not Maryland (credited to COC)

1 Homebased VT reduced 12,248 (HB TW x HB VTR factor)
1 NHbased VT reduced 7 (NHbased TW x NH VTR factor)

Daily VehicleTripsReduced; Not MD 12,255

Daily VMT Reduced

Ave oneway trip distance (miXo main workplace
1 Homebased¢ MD 21.3 (SOC survey)
1 Homebasedc Not MD 15.3 (SOC survey)

Ave oneway trip distance (mi) for norFhome based TW (MD and Né#ID)

1 Non-homebasedc to main workplace 20.3 (SOC survey)
1 Northome based; to TWlocation 10.2 (SOC survey)
1 Non-home based; net VMT reduced 10.1 (SOC survey)

VMT reductions on TW days
Maryland (credited to Telework TERM)

1 Homebased VMT reduced 205,460 (HB VT reduced x average OW miles to maairkplace)
1 NHbased VMT reduced 51 (NHB VT reduced x net OW miles reduced per trip)
Daily VMT Reduced MD 205,511

Not Maryland (credited to COC)

1 Homebased VMT reduced 187,394 (HB VT reduced x average OW miles to main workplace)
1 NHbased VMT reduced 71 (NHB VT reduced x net OW miles reduced per trip)
Daily VMT Reduced; Not MD 187,465
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Appendix 1, continued

Maryland (credited to Telework TERM)
Daily Emissions ReducedNOx and VOC

15 Emission
NOXx Trips Factor
1 From Starts 9,651 1.5408
1 FromRunning
Total NOx reduced (tons)
15 Emission
VOC Trips Factor
1 From Starts 9,651 2.8573

1 FromRunning
Total VOC reduced ¢ins)

Annual Emissions Reduce&dPM 2.5, Precursor NOx, and CO2

15 Emission
PM 2.5 Trips Factor
1 From $arts 9,651 0.0367
1 FromRunning
Total PM 2.5educed (tons)
11 Emission
PM 2.5 Precursor NOx Trips Factor
1 From $arts 9,651 1.7510

1 FromRunning
TotalPM 2.5 Precursor NOreduced (tons)

11 Emission
CO2 Trips Factor
1 From $arts 9,651 239.26

1 FromRunning
Total CQ2 reduced (tons)

15 Emission

VMT Factor Totgm Totton
14,870 0.0164
205,511 0.3737 76,799 0.0847
Daily 0.1011

15 Emission
VMT Factor Totgm  Totton
27,576 0.0304
205,511 0.0915 18,804 0.0207
Daily 0.0511

15 Emission
VMT Factor Totgm Tot ton
354 0.0004
205,511 0.0170 3,494 0.0039
Daily 0.0043
Annual 1.075

11 Emission
VMT Factor Totgm Tot ton
16,899 0.0186
205,511 0.3663 75,278 0.0830
Daily 0.1016
Annual 25400

11 Emission
VMT Factor Totgm Tot ton
2,309,098 2.55
205,511 404.17 83,061,179 91.56
Daily 94.11
Annual 23527.5
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Appendix 1, continued

Not Maryland (credited to COC)
Daily Emissions ReducedNOx and VOC

15 Emission
NOXx Trips Factor
1 From Starts 12,255 1.5408
¢ From Running
Total NOx reduced (tons)
15 Emission
VOC Trips Factor
1 From Starts 12,255 2.8573

1 From Running
Total VOC reduced (tons)

Annual Emissions Reduce&dPM 2.5, Precursor NOx, and CO2

15 Emission
PM 2.5 Trips Factor
1 From Starts 12,255 0.0367
1 From Running
Total PM 2.5 reduced (tons)
11 Emission
PM 2.5 Precursor NOx Trips Factor
1 From Starts 12,255 1.7510

1 From Running
Total PM 2.5 Precursor NOx reduced (tons)

11 Emission
CO2 Trips Factor
1 From Starts 12,255 239.26

1 From Running
Total CO2 reduced (tons)

15 Emission

VMT Factor Totgm Tot ton
18,883 0.0208
187,465 0.3737 70,056 0.0772
Daily 0.0980

15 Emission
VMT Factor Totgm  Totton
35,016 0.0386
187,465 0.0915 17,153 0.0189
Daily 0.0575

15 Emission
VMT Factor Totgm Tot ton
450 0.0005
187,465 0.0170 3,187 0.0035
Daily 0.0040
Annual 1.000

11 Emission
VMT Factor Totgm Tot ton
21,459 0.0237
187,465 0.3663 68,668 0.0757
Daily 0.099%4
Annual 24850

11 Emission
VMT Factor Totgm Tot ton
2,932131 3.23
187,465 404.17 75,767,608 8352
Daily 86.75
Annual 21,687.5
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APPENDIX 2 — CALCULATION OF GUARANTEED RIDE HOME IMPACTS

Populations of Interest

1 NewGRH registranté-Y12FY14) 13,255

1 Reregistrantsfrom FY2012 7,610

1 Onetime exceptions 291
Total GRH base 21,156
Within MSA 63%
Outside MSA 37%
GRH Placement Rates

(continued rate only)

1 Within MSA placement rate 61.3%

1 Outside MSA placement rate 61.1%
Placements (continueanly)

1 Within MSA 8,170

1 Outside MSA 4,783
[Total Placements 12,953
Daily Vehicle Trips Reduced
VTR Factors (continued only)

1 Within MSA 0.68

1 OutsideMSA 0.61
VT Reduced (continued only)

1 Within MSA 5,556

1 Outside MSA 2,918
[Total Daily VehicleTripsReduced 8,474
Daily VMT Reduced

1 Ave onewaytrip distance (mi)

1 Within MSA 276

1 Outside MSA 27.6
VMT reduced

1 Within MSA 153,346

1 Outside MSA 80,537
[Total Daily VMT Reduced 233,883

(GRH database)

(GRH database)
13,328

7,828

(GRH survey)
(GRH survey)

(Within MSA base x within MSA placement rate)
(Outside MSA base x outside MSA placement rate)

(GRH survey)
(GRH survey)

(Within MSA placements x within MSA VTR factor)
(Outside MSA placements x outside MSA VTR factor

(from GRH survey
(discounted from actuab0.1 miles from GRH survey)

(Within MSA VT reduced x trip distance)
(Outside MSA VT reduced x trip distance)
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Appendix 2, continued

Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis)
Inside MSA

1 SOV access percentage 70% (GRH survey)
1 SOV access distance (mi) 5.3 (GRH survey)
Outside MSA

- Adjustments are not applicable, because all access VT and VMT occur outside MSA

Adjusted VT Reduction net of VMT access

1 Total VT reduced 8,474

1 Within MSA access VT (deduct) - 3,889 (VTreductionwithin MSA x SOV access %)

1 Outside MSA access VT 0 No deduction (access trips are outside MSA)
Total VT for AQ analysis 4,585
Adjusted VMT Reductioq net of VMT access

1 Total VMT reduced 233,883

1 Within MSA acess VMT (deduct) -20,612 (SOV Access Within MSAx SOV access distance)

1 Outside MSA access IM 0 No deduction (access VMT are outside MSA)
Total VMT for AQ analysis 213271

Daily Emissions ReducedNOx and VOC

15 Emission 15 Emission
NOXx Trips Factor VMT Factor Totgm  Totton
1 From Starts 4,585 1.5408 7,065 0.0078
1 From Running 213,271 0.3737 79,699 0.0879
Total NOx reduced (tons) Daily 0.0957
15 Emission 15 Emission
VOC Trips Factor VMT Factor Totgm Tot ton
1 From Starts 4,585 2.8573 13,101 0.0144
1 From Running 213,271 0.0915 19,514 0.0215
Total VOC reduced (tons) Daily 0.0359

Annual Emissions Reduc&dPM 2.5, Precursor NOx, and CO2

15 Emission 15 Emission
PM 2.5 Trips Factor VMT Factor Totgm Tot ton
1 From Starts 4,585 0.0367 168 0.00@
1 From Running 213,271 0.0170 3,626 0.0040
Total PM 2.5 reduced (tons) Daily 0.0042
Annual 1.0455

11 Emission 11 Emission
PM 2.5 Precursor NOx Trips Factor VMT Factor Totgm  Tot ton
1 From Starts 4,585 1.7510 8,028 0.008
1 From Running 213,271 0.3663 78,121 0.0862
Total PM 2.5 Precursor NOx reduced (tons) Daily 0.0950

Annual 23.7409
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Appendix 2, continued

Annual Emissions Reduce&dPM 2.5, Precursor NOx, and CO2

11 Emission 11 Emission
COo2 Trips Factor VMT Factor Totgm  Totton
1 From Starts 4,585 239.26 1,097,007 1.2092
1 From Running 213,271 404.17 86,197,740 95.0167
Total CO2 reduced (tons) Daily 96.2259
Annual 24,0565
Correction for Overlap with MM TERM
Total GRH apps RZ, 13, 14 21,156
New GRH apps AY, 13, 14 13,255 63%
EstimatedVIM share of new GRH 15%
Estmated MM share of GRH impact 9%

Net GRH = GRH Bas&lass Marketing credit

Net (RH GRH Base Mass Mk
Placements 11,787 12,953 1,166
VMT reduced 7,711 8,474 763
VMT reduced (mi) 212,834 233,883 21,049
Daily Emissions Reduced
NOx (T) 0.0871 0.0957 0.0086
voQT) 0.027 0.0359 0.0032
Annual Emissions Reduced
PM 2.5 (T) 0.9514 1.0455 0.0941
PM 2.5 Precursor NOXx (T) 216042 23741 2.1367
CO2 (T) 21,891.4 24,056.5 2,165.1
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APPENDIX 3 — CALCULATION OF EMPLOYER OUTREACH

Populations of Interest

Level 3 or 4 sites (data from ACT! database)

Employers Employees
1 2011 unchangedorograms 626 228,720
1 Expanded programis 2014 329 179,374
1 New programsn 2014 801 241,354
1 Deleted programs since 2011 150 42,426

Average Vehicl®©ccupancy (AVO)
Starting AVO from employee survey data, Final AVO from COMMUTER model

Starting AVO Ending AVO
f 2011 unchangedprograms 1.26 1.36
1 Expanded programscontinued base 1.23 131
1 Expanded programsnew impacts 131 133
1 New programs 1.29 142
1 Deleted programs 1.29 1.2

Daily person trips
Total employees x 2 oneay trips per day
Starting (preprogram) and ending (witprogram)

Starting Ending
1 2011 unchanged programs 457,440 457,440
1 Expanded programs 358,748 358,748
1 New programs 482,708 482,708
1 Deleted programs 84,852 84,852
Daily vehicle trips
Total employees / starting AVO)
Starting (preprogram) and ending (witpprogram)
Starting Ending Difference
f 2011 unchangedprograms 363,048 336,353 26,694
1 Expandedprogramsg maintainedbase 291,665 273,853 17,812
1 Expanded programsnew impact 273,853 269,735 4,118
1 Newprograms 374,192 339,85 34257
1 Deleted programs 65,777 70,126 (4,349
Total Daily Vehicle Trips Reduced
f 2011 maintainedimpacts 44,507
1 New/expanckd impacts 38,375
Net 2024 reduction 82,882
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Appendix 3, continued

Daily VMTreduced
Results produced by COMMUTER model, assuming travel distance by mode from SOC survey

1 2011 unchanged programs 426,893
1 Expanded programsmaintainedbase 258,725
1 Expanded programsnew impact 25,143
1 New programs 542,935
1 Deleted programs (73,348)
Total Daily VMT Reduced
1 2011 continued impacts 685,618
1 New/expanded impacts 568,078

Net 2011 reduction 1,253,696

Trip and VMT Adjustment for SOAccess to HOV Modes (reduce VT and VMT for AQ analysis)

1 SOV access percentage 29% (from 2013 SOC survey)
1 SOV access distangai) 29 (from 2013 SOC survey)

VT Reduction without SOV accessised as base for AQ analysis
(VT reduced x neBOV access %)
1 2011 maintainedimpacts 31,600
1 New/expanded impacts 27,246

VMT Reduction without SOV access
(Total WMT reduced; (VT reduced x SOV % x trip distance)
1 2011 maintainedimpacts 648,188
1 New/expanded impacts 535,804

Emissions ReducegdMaintainedfrom 2011
Daily Emissions ReducedNOx and VOC

15 Emission 15 Emission
NOXx Trips Factor VMT Factor Totgm  Totton
1 From Starts 31,600 1.5408 48,689 0.0537
1 From Running 648,188 0.3737 242,228 0.2670
Total NOx reduced (tons) Daily 0.3207
15Emission 15 Emission
VOC Trips Factor VMT Factor Totgm  Tot ton
1 From Starts 31,600 2.8573 90,291 0.0995
1 From Running 648,188 0.0915 59,309 0.0654
Total VOC reduced (tons) Daily 0.1649
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Annual Emissions ReducedPM 2.5,Precursor NOx, and CO2

15 Emission 15 Emission
PM 2.5 Trips Factor VMT Factor Totgm  Totton
1 From Starts 31,600 0.0367 1,160 0.0013
1 From Running 648,188 0.0170 11,019 0.0121
Total PM 2.5 reduced (tons) Daily 0.0134
Annual 3.356
11 Emission 11 Emission
PM 2.5 Precursor NOx Trips Factor VMT Factor Totgm  Totton
1 From Starts 31,600 1.7510 55,332 0.0610
1 From Running 648,188 0.3663 237,431 0.2617
Total PM 2.5 Precursor NOx reduced (tons) Daily 0.3227
Annual 80.679
11 Emission 11 Emission
COo2 Trips Factor VMT Factor Totgm  Tot ton
1 From Starts 31,600 239.26 7,560,616 8.3342
¢ From Running 648,188 404.17 261,978144 2887814
Total CO2 reduced (tons) Daily 297116
Annual 74,278.9
Emissions ReducedNew /Expanded
Daily Emissions ReducegNOx and VOC
15 Emission 15 Emission
NOx Trips Factor VMT Factor Totgm Tot ton
1 From Starts 27,246 1.5408 41,981 0.0463
1 From Running 535,804 0.3737 200,230 0.2207
Total NOx reduced (tons) Daily 0.2670
15 Emission 15 Emission
VOC Trips Factor VMT Factor Totgm  Tot ton
1 From Starts 27,246 2.8573 77,850 0.0858
1 From Running 535,804 0.0915 49,026 0.0540
Total VOC reduced (tons) Daily 0.1308

Annual Emissions Reduce&dPM 2.5, Precursor NOx, and CO2

15 Emission 15 Emission
PM 2.5 Trips Factor VMT Factor Totgm  Tot ton
1 From Starts 27,246 0.0367 1,000 0.0011
1 From Running 535,804 0.0170 9,109 0.0100
Total PM 2.5 reduced (tons) Daily 0.0111

Annual 2.786
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Emissionfkeduced New / Expanded (cont)
Annual Emissions Reduce&dPM 2.5, Precursor NOx, and CO2

11 Emission 11 Emission
PM 2.5 Precursor NOx Trips Factor VMT Factor Totgm  Totton
1 From Starts 27,246 1.7510 47,708 0.0526
1 From Running 535,804 0.3663 196,265 0.2163
Total PM 2.5 Precursor NOx reduced (tons) Daily 0.2639
Annual 67.234

11 Emission 11 Emission
CO2 Trips Factor VMT Factor Totgm  Totton
1 From Starts 27,246 239.26 6,518878 7,1858
1 From Running 535,804 404.17 216,555903 238,7120
Total CO2 reduced (tons) Daily 245.8978

Annual 61,474.5

Distribution of Employer Outreach Impacts to EO Base &f@ for Bicycling

Total EO EO w/o bike EGbike
Vehicle Trips Reduced 78,533 78,210 323
VMT Reduced (miles) 1,327,044 1,325107 1,937
Daily Emissions Reduced
NOXx (tons) 0.5340 0.5327 0.0013
VOC (tons) 0.3047 0.3035 0.0012
Annual Emissions Reduced
PM 2.5 (T) 6.1419 6.1295 0.0124
PM 2.5 Precursor NOx (T) 147.9125 1475612 0.3513
CO2 (T) 135,753.3 135516.3 2370
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COMMUTER CONNECTIONS
EMPLOYER SERVICES PARTICIPATION LEVELS
(EFFECTIJEly 1, 2013

SUPPORT STRATEGIES

Likely range of trip reduction 0%

Expresses Interest and/or distributes/displays information on Ozone Actions Days

LEVEL 1 (BRONZE)
Likely range of trip reduction 0% to 1%

1

Expresses interest in telework, transit benefits, Smart Benefits, or other TDM strategy

Conducts Commuter Survey

Distributes alternative commute info to employees

Posts alternative commute information on employedlbtin board(s), intranet sites, newsletter ofmaail

LEVEL 2 (SILVER)nplements two or more of the following strategies

Likely range of trip reduction 0% to 3% without Telework/Compressed Work Schedules

0% to 9% with Telework/Compressed Wo8ichedules

Installs a permanent display case or brochure holders and stock with alternative commute information
Installs electronic screens or desktop feed of @@k travel information for transit and/or other alternative
mode availability.

Participatedn the Capital Bikeshare Program as a Corporate Partner

Provides preferential parking for carpools and vanpools

Implements aelework program with 120% of employees participating

Facilitates car/vanpool formation meetings

Hosts/sponsors an alternative mwonute day or transportation fair

Implements flexime or staggered work schedule

Implements compressed work week fo20% of employees

Installs bicycle racks or lockers

Installs shower facilities for bicyclists and walkers

Establishes an ETC who regulargvides alternative commute information to employees

Becomes a Commuter Connections member and providesiterridematching

Supplements GRH program with payment for additional trips or own program
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LEVEL 3 (GOLD)
Implements at least one of the followig (in addition to the two or more Level 2 strategies):

Likely range of trip reduction 2% to 5% without financial incentive/disincentive
Telework/Compressed Work Schedules

5% to 20% with financial incentive/disincentive,

Telework/Compressed Workchedules

Implements a telework programvith more than 20% of employees participating

Implements compressed work week for 21%+ of employees

Implements a transit/vanpool benefit, Smart Beneffgderal Bicycle Benefit, or parking "cash outs-pr
gram

Implements a carpool/bicycle/walk benefit

Provides free or significantly reduced fee parking for carpools and vanpools (valid only for companies where
employees pay for parking)

Implements a parking fee (valid only for companies that previously did not chargarking)

Provides employee shuttle service to transit stations

Provides company vanpools for employees' commute to work

Implements a comprehensive Bicycle/Walking program (includes installation of showers bicycle
racks/lockers, and financial incentives fiicycling and/or walking, or a Capital Bikeshare Station)

LEVEL 4 (PLATINUM)

Likely range of trip reduction 2% to 8% without financial incentive,
Telework/Compressed Work Schedules
5% to 30% with financial incentive,
Telework/CompressedVork Schedules

Implements two or more of the Level 3 TDM programs (in addition to the 2 or berel 2 strategies) and
actively promotes these programs and alternative commuting
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APPENDIX 4 — CALCULATION OF MASS MARKETING IMPACTS

5impact components
- Part 1- Commuters influenced by ads to change made contact CQdirect influence)
Part 2¢ Pool Rewards carpool incentive participants
Part 3¢ Car Free Day event
Part4 ¢ Bike to Work Dagvent
Part 5¢ Commuters influenced by ads to contact CC (refeméidence)
Part 6¢ GRH credit

PART X DirectAd Influence
Populations of Interest commuters influenced by ads to change magpieo contact CC

Total commuters in region 2,481,673 (SOC)
1 % recalanycommute nessage 41% (SOC)
1 % recall CC/COG commutessage 21% (SOC)

1 % chg to alt mode aftetC/CO@ds 2.8% (SOC)
1 % clangersinfluenced by ad 84% (SOC)

Placements; no contact with CC 12,257 (Commuters x CC recall X change % x influence %

Placement Rates

1 Continued placement rate 40% (SOC)
1 Temporaryplacement rate 60% (SOC)
Placements
1 Continued placements 4,903 (Placements x continued placement rate)
1 Temporary placements 7,354 (Placements x temporary placement rate)

Daily Vehicle Trips Reduced

1 Continued VTR factor 0.70 (SOC)

1 TemporaryWTR factor 0.62 (SOC)

1 Continued VT reduced 3,432 (Continued placements x continued VTR factor)

1 Temporary VT reduced 3,511 (Temporary placements x temporary VTR fact@r%credit

for temporary use)

[Total Daily VehicleTripsReduced 6,943

Daily VMT Reduced
1 Ave oneway trip dist (mi) 15.8 (SOC)

[Total Daily VMT Reduced 109,699
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PART 1Direct Ad Influence) (cont.)

Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis)

1 SOV access percentage
1 SOV access distance (mi)

AdjustedVT Reduction
1 SOV accesséT
1 VT with noSOV access

AdjustedVMT Reduction
1 SOV acceséMT
1 VMT with noSOV access

Total VT for AQ analysis
Total VMT for AQ analysis

30% (from SOQ; transit rider9
2.7 (from SOG, transit riderg

2,083 (VT x SOV access %)
4,860 (Total VIg SOV accessl)

5,624 (VT x SOV %irxp distance)
104,075 (Total VMTg SOV access VMT

4,860
104,075

PART Z Pool Reward$articipants

Program participant§through June 2014) 359

Placement Rateg by retention after program ended
1 Continued placement rat@June 2014) 65% (H n MPool Réwards followp survey)
35% (H n MPool Réwards followp survey)

1 Temporary placement rate

Placements
1 Continued placements
1 Temporary placements

233 (Placements x continued placement rate)
126 (Placements x temporary placement rate)

[Total placements

359

Daily Vehicle Trips Reduced
1 ContinuedVTR factor
1 Temporary VTR factor
1 Temporary discount

1 Continued VT reduced
1 Temporary VT reduced

0.72 (H n vPool Reéwardollow-up survey

064 oWt 22f¢

wSgl NRa&

f233Ay3 RIFGL

50% (assumes 13 weeks of program + 13 weeks after program)

168 (Continued placements x continued VTR factor)

41 (Tempoary placements x temporary VTR factor x 25% credit

for temporary use)

[Total Daily VehicleTripsReduced

209

Daily VMT Reduced
1 Ave oneway trip dist (mi)

312 (H n mMPool Réwardfollow-up survey

[Total Daily VMT Reduced

6,521
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Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis)

1 SOV access percentage 50%
1 SOV access distance (mi) 55

Adjusted VT Reduction
1 SOV access VT 105
1 VT with no SO¥ccess 104

Adjusted VMT Reduction
1 SOV access VMT 578

1 VMT with no SOV access 5,943
Total VT for AQ analysis 104
Total VMT for AQ analysis 5,943

(VT x SOV access %)
(Total VI¢ SOV access VT)

(VT x SOV % x trip distance)
(Total VMTg SOV access VMT)

PART X Car Free Day Event

Pledges (estimate 75% patrticipation of pledges)

Fall 2011 12,000 9,000
Fall 2012; 6,572 4,929
Fall 2013; 4,188 3,141

[ Total Placements 17,070

Event Impacts

Daily Vehicle Trips Reduced
1 % driving alone on ne@ar Freedays  46%
1 Event VTR factor 0.85

1 EventVT reduced 14,510
1 Equivalent daily VT 19

Daily VMT Reduced
1 Ave oneway trip disance(mi) 19.4
1 Event VMT reduced 281,494
1 Equivalent daily VMT 375

Ongoing Impacts
Daily Vehicle Trips Reduced

1 Estimatecontinued use after CFD 5%

|Ongoingp|acements 854
1 Ongoing VTR factor (after CFD) 0.34
1 Ongoing daily VT reduced 290

Total Daily VTReduced 309

(Pledge data)
(Pledge data)

(Pledges x even¥ TR factor)
(Event VT reduced / 750 days over 3 ygars

(Pledge data)
(Event VT reduced x distance)
(Event VMT reduced / 750 days over 3 years)

(Total participants x continued rate)

(Ongoing participants x ongoing VTR factor)
(Event equivalent daily VTongoing daily VT)
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PART 3 (Car Free Day) (comed)

Ongoing Impacts (cont)

Daily VMT Reduced
1 Trip distance
1 Ongoing daily VT

19.4
5,626 (Ongoing daily VT x trip distance)

[Total Daily VMT Reduced

6,001 (Event equivalent daily VMTongoing daily VMT)

Summary of Travel Impacts for Parts 2, 3

Total1,2,3 DirectAds Wt 22f wS dCarNiReDay
Placements 13,470 12,257 359 854
Vehicle TripReduced 7461 6,943 209 309
VMT Reduced (miles) 122,221 109,699 6,521 6,001
Air Quality Adjusted VT / VMT
Vehicle Trips Reduced 5,273 4,860 104 309
VMT Reduced (miles) 116,019 104,075 5,943 6,001
Daily Emissions ReducedNOx and VOG Parts 1, 2, 3
15 Emission 15 Emission
NOx Trips Factor VMT Factor Totgm Tot ton
1 From Starts 5,273 1.5408 8,125 0.0090
1 From Running 116,019 0.3737 43,356 0.0478
Total NOx reduced (tons) Daily 0.0568
15 Emission 15 Emission
VOC Trips Factor VMT Factor Totgm Tot ton
1 From Starts 5,273 2.8573 15,067 0.0166
1 From Running 116,019 0.0915 10616 0.0117
Total VOGQGeduced (tons) Daily 0.0283
Annual Emissions Reduc&dPM 2.5, Precursor NOx, and CO2
15 Emission 15 Emission
PM 2.5 Trips Factor VMT Factor Totgm  Tot ton
1 From Starts 5,273 0.0367 1 0.00@
1 From Running 116,019 0.0170 1,972 0.02
Total PM 2.5 reduced (tons) Daily 0.0024
Annual 0.597
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Annual Emissions ReducedPM 2.5, Precursor NOx, and CO2 (doned) ¢ Parts 1, 2, 3

11 Emission
PM 2.5 Precursor NOx Trips Factor VMT
1 From Starts 5,273 1.7510
¢ From Running 116,019

Total PM 2.5 Precursor NOx reduced (tons)

11 Emission

COo2 Trips Factor VMT
1 From Starts 5,273 239.26

¢ From Running 116,019

Total CO2 reduced (tons)

11 Emission
Factor Tot gm
9,233
0.3663 42,498
Daily
Annual

11 Emission
Factor Tot gm
1,261,618
404.17 46,891,399
Daily
Annual

Tot ton
0.0102
0.0468
0.0570
14256

Tot ton
1.3907
51.6889
53.0896
13,269.9

PARTA4 - Bike to Work Day Credit

t I NGIAOALI yiaQ NARAY3I LISNOSydl 38

YR FTNBIljdsSyoOe

Number of riders 19,707 (BTWD registration data, 29, 2013, 2014, adjusted for
use bysome 2012articipants in2013 and 2014

% biking to work before event 82.6% (BTWD survey)

%new riders 10.®0 (BTWD survey)

Number of new riders 2,109

% who increase riding days 21.8%

Number of increased riders 4,296

Total placements 6,409 (Total new + increased riders)

Change in Bike Days
Summer Biking

% new riders in summer 10.26 (BTWD survey)
Weekly new bike days summer 1.4 (BTWD survey)
Weekly new bike days summer 2,814
% increased riders in summer 203% (BTWD survey)
Weekly inc bike days summer 1.6 (BTWD survey)
Weekly inc bike days summer 6,401
Winter Biking
% new riders biking winter 8.5% (BTWD survey)
Weekly new bike days winter 1.4 (BTWD survey)
Weekly new bike days winter 2,345
% increased riders bikinginter 13.9% (BTWD survey)
Weeklyincreasedbike days winter 1.8 (BTWD survey)

Weekly inceasedbike dayswinter 4931
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PART 4 (Bike to Work Dggontinued

Additional Bike Days (New and Increased Riding)
1 NEWbike days summer 9,215 (riders x % new after event x ave new days bike after
1 NEW bike days fallinter 7,276 (riders x % new after event x % still riding late fall x ave new
days bike in late fall

1 Totaladditionalbike days summer 258,020 (weekly summer days x 28agks¢ Apr-Oct)
1 Totaladditionalbike days winter 160,072 (weekly winter days x 22 geks¢ NowMar)

1 Totaladditionalbike days year
1 Additionalbike trips- year

418092 (summerbikedays + winter tke days)
836,184 (annual bike days xtPips per day

Additional Bike Trips and &hicle Tripand VMTReductiors
1 Ave new dailpiketrips 3,345 (Annual new bhike trips / 250)
1 % Dive alone/CP/VBNn nonbike days 47% (BTWD survey)

IBTWDDaily VehicleTripsReduced 1,572 (daily new bike trips ®A/CP/VP percentage

Daily VMT Reduced

1 Ave trip distance (mi) 10.4 (BTWD survey)

|BTWDDainVMT Reduced 16,349 (vehicle trips reduced x average trip distance)

Daily Emissions ReducedNOx and VOG Bike to Work Day

15 Emission 15 Emission
NOx Trips Factor VMT Factor Totgm Tot ton
1 From Starts 1572 1.5408 2422 0.00Z
1 From Running 16,349 0.3737 6,110 0.0067
Total NOx reduced (tons) Daily 0.004
15 Emission 15 Emission
VOC Trips Factor VMT Factor Totgm  Tot ton
1 From Starts 1,572 2.8573 4,492 0.0060
1 From Running 16,349 0.0915 1,496 0.0016
Total VOC reduced (tons) Daily 0.0066
AnnualEmissions ReducedPM 2.5, Precursor NOx, and CO2
15 Emission 15 Emission
PM 2.5 Trips Factor VMT Factor Totgm  Totton
1 From Starts 1,572 0.0367 58 0.0001
1 From Running 16,349 0.0170 278 0.0003
Total PM 2.5 reduced (tons) Daily 0.0004
Annual 0.093
PM 2.5 Precursor NOx Trips Factor VMT Factor Totgm  Totton
1 From Starts 1,572 1.7510 2,753 0.0080
1 From Running 16,349 0.3663 5,989 0.066
Total PM 2.5 Precursor NOx reduced (tons) Daily 0.0096
Annual 2.409

59



2014 TERM Analysis Report

November 18, 2014

Appendix 4, continued

PART 4 (Bike to Work Day) (dontd)
Annual Emissions ReducedPM 2.5, Precursor NOx, and CO2 (doned)

11 Emission 11 Emission

CO2 Trips Factor VMT Factor
1 From Starts 1,572 239.26

¢ From Running 16,349 404.17

Total CO2 reduced (tons)

Totgm  Totton
376,117 04146
6,607,775 7.2838
Daily 7.6984
Annual  1924.6

PART & Referred Influence (Commuter Operations Center)
Populations of Interest commuters influenced by ads to contact CC

New CC apps (does not include-apply or follow-up)

1 FY 202 6,241 (CC database)

1 FY 203 5,736 (CC database)

1 FY 202 4,721 (CC database)
Total new applicants 16,698
Total CC applicants 87,247 (includes newre-apply, and followup)
New appsl2-14 as % of total 19.1% (new apps FYE2-14/ total CC apps)
% influenced by ads to contact CC 15% (COQ; monthly applicant analysis)
% all apps influenced by ads 2.%%

CC Impactg FY12-14

Travel Impacts MM Share COase
1 CC placements 1,024 35,310
- CC Vehicle trips reduced 498 17,172
- CC VMT reduced 13,650 470691
Emissions Impacts MM Share COC base
1 NOx reduced (daily tons) 0.0060 0.2052 Daily
1 VOC reduced (tons) 0.002 0.0811 Daily
1 PM2.5 reduced (tons) 0.0647 2.2304 Annual
1 PM2.5NOx reduced (tons) 14801 51.0371 Annual
1 CO2 reduced (tons) 1,480.8 51,060.9 Annual
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PART6 ¢ GRH Credit From GRH Analysis

Total GRH apps FY 12, 13, 14 21,156
New GRH apps FY 12, 13, 14 13,255 63% of total applications
Estimated MM share of new GRH 15%

Estimated MM share of GRH impact 9.0%

GRH Impactg FY 1214

Travel Impacts MM Share GRH base
1 GRH placements 1,166 12,953
- GRHVehicle trips reduced 763 8,474
- GRH VMT reduced 21,049 233,883
Emissions Impacts MM Share Total
1 NOx reduced (daily tons) 0.0086 0.0957 Daily
1 VOC reduced (tons) 0.002 0.0369 Daily
1 PM2.5 reduced (tons) 0.0941 1.0455 Annual
1 PM2.5NOx reduced (tons) 2.1367 23.7409 Annual
1 CO2 reduced (tons) 2,165.1 24,056.5 Annual

Mass Marketingoc Summary

Total¢ PART 1, PART 2, PART 3, PARRRT pPART6

Total Direct Wt 2 2 CarFree cocC GRH
MM Ad Infl Rewards Day BTW Credit  Credit
Placements 22,065 12257 359 854 6,405 1,024 1,166
VT reduced 10,294 6,943 209 309 1572 498 763
VMT reduced 173,269 109,699 6,521 6,001 16,349 13,650 21,049
67% 2% 3% 15% 5% 7%
Daily EmissionBReduced
NOx (T) 0.0808
VOC (T) 0.0239
Annual Emissions Reduced
PM 2.5 (T) 0.8481
PM 2.5 Precursor (T) 20.281
C02 (T) 18,8404
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APPENDIX 5 — CALCULATION OF COMMUTER OPERATIONS CENTER IMPACTS

PART X Commute Information Reguests

Populations of Interest; Commuter Connections Rideshare Applicants
New, Reapply, Transit/other, folleup requests

1 FY 202 31,209 (CC database)
1 FY 203 30,656 (CC database)
1 FY 202 25,382 (CC database)
Totalassisted commuters 87,247
Within MSA %6%) 48,858
Outside MSA44%) 38,389
COC Placement Rates In MSA Out MSA
1 Continued rate 32.8% 38.6%
1 Temporary rate 6.0% 4.0%
1 Total 38.8% 42.6%
Placements
1 Continued 16,025 14,818  (Apps x cont. rate)
1 Temporay 2,931 1,536  (Apps x temporary rate)
[Total placements 35314

DailyVehicle Trips Reduced
VTR Factors

1 Continued 051 0.58

1 Temporary 0.53 0.53

1 Temporary discount 17.1% 17.1%

1 Continued trips reduced 8,173 8,594  (Placements x cont. VTR factor)

1 Temporary trips reduced 266 139  (Placements x temp VTR factor)
Total VTreduced 17,174

Daily VMT Reduced
Ave oneway trip distance (mi)

1 Continued 275 27.5  (Actual Outside dist.®6 miles)
1 Temporary 23.7 23.7  (Actual Outside dis#43.2miles)
1 Continued WIT reduced 224,758 236335  (Vehicle trips x ave distance)
1 Temporary WIT reduced 6,304 3,294

Total VMT Reduced 470,691
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Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis)

In MSA Out MSA
1 SOV access %ontinued 71% 0%  (CC placement survey)
1 SOV access dist (ngiContinued 3.2 0.0 (CC placement survey)
1 Non-SQV access Y emporary 41% 0%  (CC placement survey)
1 SOVaccess dist (mQ Temporary 3.2 0.0 (CC placement survey)

Outside MSA not applicableg all access outside MSA

VT Reduction

1 Coninued SOV access VT 5,803 0 (Cont VT x SOV access)

1 Temporary SOV access VT 109 0 (Temp VT x SOV access)

1 ConinuedVT(without SOV acce¥s 2,370 8,594  (Total Cont VE SOV access VT)

1 Temprary VT(without SOV acces 157 139  (Total Temp V-ISOV accss VT)
Total VT (net ofSOV acce3s 11,260
VMT Reduction

1 Coninued SOV access VMT 18,570 0 (ContVT x SOV % x access dist)

1 Temporary SOV access VMT 349 0 (ContVT x SOV % x access dist)

1 ConinuedVMT (without SOV access) 206,188 236335 (Total Temp VMISOV access VMT)

1 Temprary VMT (without SOV access) 5,955 3,294  (Total Temp VMITSOV access VMT)

Total VMT (net of SOV access) 451,772

Total VT for AQ analysis 11,260
Total VMT for AQ analysis 451,772

Daily Emissions ReducedNOx and VOC

15 Emission 15 Emission
NOXx Trips Factor VMT Factor Totgm  Totton
1 From Starts 11,260 1.5408 17,349 0.0191
¢ From Running 451,772 0.3737 168,827 0.1861
Total NOx reduced (tons) Daily 0.2052
15 Emission 15 Emission
VOC Trips Factor VMT Factor Totgm Tot ton
1 From Starts 11,260 2.8573 32,173 0.0355
1 From Running 451,772 0.0915 41,337 0.0456
Total VOC reduced (tons) Daily 0.0811
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Annual Emissions Reduced (cotPM 2.5, Precursor NOx, and CO2

15 Emission 15 Emission
PM 2.5 Trips Factor VMT Factor Totgm  Totton
1 From Starts 11,260 0.0367 413 0.00®
1 From Running 451,772 0.0170 7,680 0.0085
Total PM 2.5 reduced (tons) Daily 0.0090
Annual 2.230

11 Emission 11 Emission
PM 2.5 Precursor NOx Trips Factor VMT Factor Totgm  Totton
1 From Starts 11,260 1.7510 19,716 0.0217
1 From Running 451,772 0.3663 165,484 0.1824
Total PM 2.5 Precursor NOx reduced (tons) Daily 0.2041
Annual 51.037

11 Emission 11 Emission
CO2 Trips Factor VMT Factor Totgm  Tot ton
1 From Starts 11,260 239.26 2,694,068 29697
¢ From Running 451,772 404.17 182592689 201.2739
Total CO2 reduced (tons) Daily 204.2436

Annual 51,060.9

Correction for Overlaghbetween COC Base anlategrated Rideshare and GRH TERMs
Net COC Base = COC Babtass Marketing credit; Software Upgrades credit GRH credit

Net COMBase COC base MM Soft Upg GRH
Placements 22,796 35,310 1,024 4,681 6,809
Vehicle Trips Reduced 11,007 17,172 498 2,379 3,288
VMT Reduced (miles) 300,761 470691 13,650 66,442 89,838
Daily Emissions Reduced
NOx Reduced (tons) 0.1316 0.2052 0.0060 0.0283 0.03%8B
VOC Reduced (tons) 0.0620 0.0811 0.0024 0.0112 0.0155
Annual Emissions Reduced
PM 2.5 (T) 1.4307 2.2304 0.0647 0.3077 04273
PM 2.5 Precursd(T) 32.7379 51.0371 14801 7.0402 9.7789
CO2(T) 32,753.5 51,060.9 1,480.8 7,043.1 9,783.5

Notes:

MM influenced commuterg, from MM analysis

GRH; 5% of new apps/reappsho made an alt mode change registered for GRH = 23% o€@diCto GRH
(59% x 39 new/reapply share of total apps)
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Appendix 5, continued

PART 2 Telework Credit (Non Maryland origin / destination)
- Credit for telework assistance provided directly to commuters who do not live or work in Maryland; credit for
Maryland residents/workers is assigned to the Telework Assistance TERM

Calculation details shown on Telework Assistance Worksheets

Number ofteleworkers (norMD) 388,423
Share of TW credited to COC 9.1% Learned of telework from Commuter Connections
Total TW placements credited to COC 35,346

Vehicle trips reduced 12,255
VMT reduced 187,465
Daily NOx reduced (tons) 0.0980
Daily VOC reduced (tons 0.0575
Annual PM2.5 reduced (tons) 1.0000
Annual PM2.8NOx reduced (tons) 24.850
Annual CO2 reduced (tons) 21,6875

Total Commuter Operations Centerincluding Base COC and Telework Credit
Net COC = Net COC Base +{Ntin TW

Net COC NetCOC base Non-MD TW

Placements 58,142 22,796 35,346
Vehicle Trips Reduced 23,262 11,007 12,255
VMT Reduced (miles) 488,226 300,761 187,465
Daily Emissions Reduced
NOx Reduced (tons) 0.2293 0.1316 0.0980
VOC Reduced (tons) 0.1m05 0.0520 0.0575
Annual Emissions Reduced
PM2.5 (T) 24307 1.4307 1.0000
PM 2.5 Precursor (T) 57.5879 32.7379 24.850
CO2 (T) 54,441.0 32,753.5 21,6875
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APPENDIX 6 — CALCULATION OF SOFTWARE UPGRADE IMPACTS

Populations of Interest; Commuter Connections Rideshare Applicants
New, ReapplyTransit/other, followup requests

1 FY 2012 31,209 (CC database)
1 FY 2013 30,656 (CC database)
1 FY 2014 25,382 (CC database)
Total assisted commuters 87,247
Within MSA (56%) 48,858
Outside MSA (44%) 38,389
COC Placement Rates In MSA Out MSA
1 Continuedrate 4. ™% 5.2%
1 Temporary rate 0.7% 0.5%
1 Total 5.4% 5.7%
Placements
1 Continued 2,296 1996  (Apgicationsx coninuedrate)
1 Temporary 342 192  (Appicationsx temporary rate)
[Total placements 4,824

Daily Vehicle Trips Reduced
VTR Factors

1 Continued 0.50 0.63

1 Temporary 054 0.50

1 Temporary discount 17.1% 17.1%

1 Continued trips reduced 1,148 1,257  (Placements x cont. VTR factor)

1 Temporary trips reduced 32 16 (Placements x temp VTR factor)
Total VTreduced 2,453

Daily VMT Reduced
Ave oneway tripdistance (mi)

1 Continued 28.0 280  (Actual Outside dis#18.6 miles)
1 Temporary 24.1 24.1  (Actual Outside dis63.8miles)
1 Continued WIT reduced 32,144 35,196 (Vehicle trips x ave distance)
1 Temporary WIT reduced 771 386

Total VMT Reduced 68,497
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Appendix6, continued

Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis)

In MSA Out MSA
1 SOV access %ontinued 73% 0%  (CC placement survey)
1 SOV access dist (ngiContinued 5.0 0.0 (CC placement survey)
1 Non-SOVaccess % Temporary 41% 0%  (CC placement survey)
1 SOV access dist (ngi)femporary 5.0 0.0 (CC placement survey)

Outside MSA not applicableg all access outside MSA

VT Reduction

1 Coninued SOV access VT 838 0 (Cont VT x SOV access)

1 Temporary SOV access VT 13 0 (Temp VT x SOV access)

1 ConinuedVT (without SOV access) 310 1257 (Total Cont VE SOV access VT)

1 Temporary VT (without SOV access) 19 16  (Total Temp V-ISOV access VT)
Total VT (net of SOV access) 1,602
VMT Reduction

1 Confinued SO/ access VMT 4,190 0 (ContVT x SOV % x access dist)

1 Temporary SOV access VMT 65 0 (ContVT x SOV % x access dist)

1 ConinuedVMT (without SOV access) 27,954 35196 (Total Temp VMISOV access VMT)

1 Temprary VMT (without SOV access) 706 386 (Total Temp/MT- SOV access VMT)

Total VMT (net of SOV access) 64,242

Total VT for AQ analysis 1,602
Total VMT for AQ analysis 64,242

Daily Emissions ReducedNOx and VOC

15 Emission 15 Emission
NOx Trips Factor VMT Factor Totgm Tot ton
1 From Starts 1,602 1.5408 2,468 0.0027
¢ From Running 64,242 0.3737 24,007 0.0265
Total NOx reduced (tons) Daily 0.0292
15 Emission 15 Emission
VOC Trips Factor VMT Factor Totgm Tot ton
1 From Starts 1,602 2.8573 4577 0.0050
1 From Running 64,242 0.0915 5,878 0.0065
Total VOC reduced (tons) Daily 0.0115

Annual Emissions Reduc&dPM 2.5, Precursor NOx, and CO2

15 Emission 15 Emission
PM 2.5 Trips Factor VMT Factor Totgm  Tot ton
1 From Starts 1,602 0.0367 59 0.00aL
¢ From Running 64,242 0.0170 1,092 0.0012
Total PM 2.5 reduced (tons) Daily 0.0013

Annual 0.317
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Appendix6, continued
Annual Emissions Reduced (cotPM 2.5, Precursor NOx, and CO2

11 Emission 11 Emission
PM 2.5 Precursor NOx Trips Factor VMT Factor Totgm  Totton
1 FromStarts 1,602 1.7510 2,805 0.0031
1 From Running 64,242 0.3663 23,532 0.0259
Total PM 2.5 Precursor NOx reduced (tons) Daily 0.0290
Annual 7.258
11 Emission 11 Emission
CO2 Trips Factor VMT Factor Totgm  Totton
1 From Starts 1,602 239.26 383,295 04225
1 From Running 64,242 404.17 25,964,689 28.6212
Total CO2 reduced (tons) Daily 29.0437
Annual 7,260.9
Correction for Overlap with MM TERM
Total CC applications EY, 13, 14 87,247
New CC applications BY, 13, 14 16,698 19%
Estimated MM share of new CC 15%
Estmated MM share of IR impact 3.0%

Net Software Upgrade = Software Upgrade Badglass Marketing credit

Net SU SU Base MM Share
Placements 4,681 4826 145
VT reduced 2,379 2,453 74
VMT reduced 66,442 68,497 2,055
DailyEmissions Reduced
NOX reduced (T) 0.0283 0.0292 0.00®
VOC reduced (T) 0.0112 0.0115 0.0003
Annual Emissions Reduced
PM 2.5 (T) 0.3077 0.3172 0.0m5
PM 2.5 Precursor (T) 7.0402 7.2579 0.2177
Co2 (T) 7,043.1 7,260.9 217.8
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