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Section A. Introduction

The California Air Resources Board (ARB) is responsible for providing the quantification
methodology to estimate greenhouse gas (GHG) emission reductions from projects
receiving monies from the Greenhouse Gas Reduction Fund (GGRF) for California
Climate Investments. For the Fiscal Year (FY) 2016-17 California Transportation
Commission (CTC) Active Transportation Program (ATP), ARB staff developed this
GHG emission reduction quantification methodology to be used by grant applicants to
estimate GHG emission reductions and to summarize ongoing reporting requirements
for projects funded with GGRF monies.

This methodology is based on the “Methods to Find the Cost-Effectiveness of Funding
Air Quality Projects for Evaluating Motor Vehicle Registration Fee Projects and
Congestion Mitigation and Air Quality Improvement Projects” (CMAQ Methods) to
estimate the reduction in vehicle miles traveled (VMT) and associated GHG emission
reductions based on transportation characteristics of the proposed project.

ATP Project Types

The CTC ATP includes two project types that are eligible for GGRF funding, meet the
objectives of ATP, and for which there are methods to quantify GHG emission
reductions. ATP project types that are eligible to receive FY 2016-17 GGRF funding
include:

e New pedestrian facilities; and
e New bike paths or lanes (Class I, Class I, or Class V).

Pedestrian and bike facility construction projects result in net GHG emission
reductions by replacing auto trips with walking or bicycle trips, which reduce VMT.
This quantification methodology includes methods for estimating GHG emission
reductions for the project types listed above.

Pedestrian facilities replace auto trips by providing or improving pedestrian access.
An example is a pedestrian passageway over several lanes of heavy traffic providing
safe walking access to adjacent activity centers.

GGREF eligible bike facilities include Class I, Class Il, and Class IV bikeways, as
defined below (from AB 1193).

e Class | bike paths or shared-use paths provide a completely separated
right-of-way designated for the exclusive use of bicycles and pedestrians with
crossflows by motorists minimized.

e Class Il bike lanes provide a restricted right-of-way designated for the
exclusive or semi-exclusive use of bicycles with through travel by motor
vehicles or pedestrians prohibited, but with vehicle parking and crossflows by
pedestrians and motorists permitted.
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e Class IV separated bikeways provide a right-of-way designated exclusively for
bicycle travel adjacent to a roadway and which are protected from vehicular
traffic by features such as grade separation, physical barriers, or on-street
parking.

Multi-use projects (i.e., Class | Bike Path) that will result in reduced VMT from
bicycle and pedestrian uses may account for both uses. Contiguous projects are
considered to be a single project for quantification of GHG emission reductions.

Note that Class Il bike routes, which provide a right-of-way designated by signs or
permanent markings and shared with pedestrians and motorists, are not currently
quantified in this methodology.

Section B details the methods to use based on the project type(s) proposed.

Methodology Development

ARB developed this quantification methodology consistent with the guiding
implementation principles of California Climate Investments, including ensuring
transparency, accountability, and outreach and access for disadvantaged communities.*
ARB developed this quantification methodology to estimate GHG emission reductions
from ATP projects that qualify for GGRF funding and to track the results of ATP projects
funded with GGRF monies. The implementing principles ensure that the methodology
for ATP will:

e Apply at the project-level.

e Align with the project types proposed for funding with GGRF monies.

e Provide uniform methods to be applied statewide, and be accessible by all
applicants.

e Reflect relationships between the ATP project types listed above, and GHG
emissions reductions that are conservative and supported by empirical literature;
and

e Use project-level data, where available and appropriate.

This is a new Quantification Methodology specific to CTC ATP Projects that are eligible
for GGRF funding. The SGC AHSC Quantification Methodology and Calculator Tool for
FY 2015-16 may not be used for this program.

! As described in Volume 1 of the California Air Resources Board. Funding Guidelines for Agencies that
Administer California Climate Investments, December 21, 2015 available at:
http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/arb-funding-guidelines-for-ca-climate-

investments.pdf.



http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/arb-funding-guidelines-for-ca-climate-investments.pdf
http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/arb-funding-guidelines-for-ca-climate-investments.pdf
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Tools

The CMAQ Methods are used statewide, are publicly available, and are subject to
regular updates to incorporate new information. The CMAQ Methods are a set of
equations for evaluating the cost-effectiveness of certain types of transportation
projects, including bicycle paths, vanpools, and new bus service. The CMAQ Methods
were developed by ARB and the Department of Transportation (Caltrans), and are used
statewide by transportation agencies to evaluate criteria pollutant emission reductions
from transportation projects competing for State motor vehicle fee and federal CMAQ
funding. The CMAQ Methods were used as the basis for developing the GHG emission
reduction estimates for the ATP project types. The CMAQ Methods document can be
downloaded from http://www.arb.ca.gov/. However, all of the equations and
assumptions needed for this quantification method are included in this document and
some assumptions have been modified, as necessary.

Technical Assistance

CTC, Caltrans, and/or ARB staff will review the quantification portions of the ATP
supplemental project applications to ensure that the methods described in this
document were properly applied to estimate the GHG emission reductions for the
proposed project. Applicants should use the following resources for additional
guestions and comments:
e Questions on this document should be sent to GGRFProgram@arb.ca.gov.
e For more information on ARB’s efforts to support implementation of GGRF
investments, see: www.arb.ca.gov/auctionproceeds.
e For more information about ATP, contact Laurie Waters at
Laurie.Waters@dot.ca.gov or 916-651-6145



http://www.arb.ca.gov/
mailto:GGRFProgram@arb.ca.gov
http://www.arb.ca.gov/auctionproceeds
mailto:Laurie.Waters@dot.ca.gov
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Section B. Quantification Methods

This quantification methodology is provided for new or expanded connectivity projects
(i.e., bicycle or pedestrian facilities) that would reduce VMT. Table 1 describes this
method by project type and the data needed for each project type, as described on
subsequent pages. Year 1 refers to the first operational year of the project after
construction. Year F is calculated as “Year 1 + Useful Life.”

Table 1. Methods by ATP Project Type

Project
Type/ Description Useful Life Data Needed
Method
Bicycle Bicycle paths (Class I), bicycle Class I: 20 yrs. ¢ Average Daily
Paths or lanes (Class Il), or separated Traffic for Year 1
Lanes bikeways (Class IV) that are Class IlI: 15 yrs. e Activity Centers
targeted to reduce commute and near project site
other auto travel. Emissions are | Class IV: 15 yrs. | e Length of project
reduced by replacing auto trips
with bicycle trips.
Pedestrian | Pedestrian facilities reduce VMT 20 yrs. ¢ Average Daily
Facilities by providing pedestrian access Traffic for Year 1
and replacing auto trips with e Activity Centers
walking trips. near project site
¢ Length of project

ATP GHG Calculator Tool

Applicants must use the ATP GHG calculator tool to estimate GHG emission reductions
associated with proposed GGRF-funded projects. The equations used to estimate VMT
reductions are based on the CMAQ Methods and are provided in Appendix A.
Information on the emission factors used to convert VMT reductions to GHG emission
reductions is available in Appendix B. The ATP GHG calculator tool can be
downloaded from:
http://www.arb.ca.qgov/cc/capandtrade/auctionproceeds/quantification.htm.

Users should begin with the Read Me tab, which contains instructions and prompts
users to enter project information. Key terms are defined in the Definitions tab. The
Inputs tab identifies inputs required by the user, generally requiring project-specific data
or assumptions. Input and output fields are color coded:

e Yellow fields indicate a direct user input is required.

e Green fields indicate a selection from a drop-down box is required.

e Gray fields indicate output or calculation fields that are automatically populated

based on user entries and the calculation methods.

Details of calculation methods are provided in Appendix A.
Table 2 indicates which factors in the Inputs tab require input from the applicant (“v),

and which values are either not applicable or have default values programmed into the
ATP GHG calculator tool (shaded cells).



http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/quantification.htm
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Project-Level Data

Input Description Required
Bike Pedestrian
Year 1 First Year of Project v v
Year F Final Year of Usable Life v v
Days of operation per year Days of use per year of 200 200

of new service (D) new service

Length of average auto trip

reduced (L) Length of bike or walk trip

Annual Average Daily
Traffic (two-way traffic
volume in trips/day on
parallel road. Use v v
applicable value from
project data (Maximum =

Average Daily Traffic (ADT)

30,000)
ADT Adjustment Factor (A) Adjustmen'F factor to v 4
account for bike/ped use
Activity Center Credit (C) ACY Ce”t‘?f Creditnear v v
project

The GHG Summary tab displays the total project GHG emission reductions as well as
the estimated total project GHG emission reductions per ATP GGRF dollar, per total
GGREF dollar requested, and per total project cost, as described below.

e Total Project GHG Emission Reductions is equal to the sum of each of the
GHG emissions reductions calculated in Section B and are automatically
summed in the ATP GHG Calculator Tool in the GHG Summary tab.

e Total Project GHG Emission Reductions per Dollars of ATP GGRF funds
requested is calculated as:

Total Project GHG Emission Reductions in Metric Tons of CO-e
ATP GGRF Funds Requested ($)

Applicants should enter the ATP GGRF Funds Requested ($) for all project
features into the ATP GHG Calculator Tool. This amount is equal to the amount
of GGRF dollars the applicant is requesting from CTC ATP. The ATP GHG
Calculator Tool will provide the Total Project GHG Emissions per ATP GGRF
Funds Requested.

e Total Project GHG Emission Reductions per Dollars of GGRF requested is
calculated as:

Total Project GHG Emission Reductions in Metric Tons of CO-,e
Total GGRF Funds Requested ($)




Quantification Methodology for the CTC FY 2016-17 Active Transportation Program
October 7, 2016

Applicants should enter the Total GGRF Funds Requested ($) into the ATP GHG
calculator for all project features. This amount is equal to the amount of GGRF
dollars the applicant is requesting from CTC ATP, plus all GGRF dollars from
other agencies that have previously been awarded to the same project and any
GGREF dollars from agencies other than CTC that that project has or plans to
apply for. For a list of GGRF funded programs, go to:
https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/ggrfprogrampage.htm.

If no other GGRF funds are requested, this will be the same amount as the ATP
GGRF Funds Requested. The ATP GHG calculator will provide the Total Project
GHG Emission Reductions per GGRF Funds Requested.

e Total Project GHG Emission Reductions per Dollar (Total Project Cost) is
calculated as:

Total Project GHG Emission Reductions in Metric Tons of CO,e
Total Project Cost ($)

Applicants should enter the total project cost. The ATP GHG Calculator Tool will
provide the Total Project GHG Emissions per Dollar.

Once the Methods have been completed, go to Section C. Documentation.


https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/ggrfprogrampage.htm
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Section C. Documentation

In addition to ATP application requirements, applicants for GGRF funding are required
to document results from the use of this quantification methodology, including
supporting materials to verify the accuracy of project-specific inputs.

Applicants are required to provide electronic documentation that is complete and
sufficient to allow the calculations to be reviewed and replicated. Paper copies of
supporting materials must be available upon request by agency staff.

The following checklist is provided as a guide to applicants; additional data and/or
information may be necessary to support project-specific input assumptions.

Documentation Description Completed

1. | Project description, including excerpts or specific references to the
location in the main ATP application of the project information
necessary to complete the applicable portions of the quantification
methodology

2. | Populated ATP GHG Calculator Tool file (in [.xIs/.xIsm]) with
worksheets applicable to the project populated (ensure that the net
GHG benefit and net GHG benefitt GGRF $ requested fields in the
summary worksheet contain calculated values)

3. | If the Total GGRF Funds Requested are different than the ATP
GGRF Funds Requested, identify the other GGRF program(s)
where funding is sought, including the fiscal year of the
application(s)

4. | Any other information as necessary and appropriate to substantiate
inputs
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Section D. Reporting after Funding Award

Accountability and transparency are essential elements for all GGRF California Climate
Investment projects. As described in Volume 3 of ARB’s Funding Guidelines,? each
administering agency is required to track and report on the benefits of the California
Climate Investments funded under their program(s). Each project funded by the GGRF
is expected to provide real and quantifiable net GHG emission reductions. The previous
sections of this document provide the methods and tools to estimate the net GHG
emission reductions of a proposed project based on project characteristics and
assumptions of expected conditions and activity levels. This section explains the
minimum reporting requirements for administering agencies and funding recipients
during project implementation, termed Phase 1, and after a project is completed, termed
Phase 2. Table 3 below shows the project phases and when reporting is required.

Table 3. Quantification and Reporting By Project Phase

Timeframe & Reporting Frequency Quantification Methods
Period from solicitation to selection of Al applmant; use methods in
. . . : ARB’s quantification
Project projects and funding awards. Applicant :
. : L methodology to estimate the net
Selection | submits application to CTC by due date e )
) ot : GHG emission reductions of the
in solicitation materials. :
project.
All funded projects use methods
Period from project award date through INGRE s quantification o
. ; methodology to update initial
Phase 1 project completion date. Caltrans . .
. estimate of net GHG emission
reports to ARB on an annual basis. )
reductions, as needed, based
on project changes.
Begins after project completion. GHG reduction estimates are
Phase 2 Caltrans reports to ARB consistent with | updated and reported for a
the Funding Guidelines. subset of funded projects.

Funding recipients have the obligation to provide, or provide access to, data and
information on project outcomes to CTC and Caltrans. Note: These requirements are in
addition to requirements of the administering agency. Applicants should familiarize
themselves with the requirements below as well as those within the ATP solicitation
materials (e.g., guidelines, applications, etc.), and grant agreement.

It is the responsibility of administering agencies to collect and compile project data from
funding recipients, including the net GHG emission reductions and information on
benefits to disadvantaged communities.

2 California Air Resources Board. Funding Guidelines for Agencies Administering California Climate

Investments (2015). http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/arb-fundingguidelines-for-
ca-climate-investments.pdf



http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/arb-fundingguidelines-for-ca-climate-investments.pdf
http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/arb-fundingguidelines-for-ca-climate-investments.pdf
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Phase 1 Reporting

Phase 1 reporting is required for all funded projects. At the end of each calendar year

Caltrans will provide data, collected from funding recipients, to ARB as described in the

Funding Guidelines and below.

Project Profile: Caltrans will provide a project profile for each new project awarded
funds during the reporting period that. The Project Profile will provide basic
information about the awarded project sourced from the project application.

End of Year Report: Caltrans will provide an End of Year Report for each funded
project planned or in progress during the reporting period. At a minimum, funding
recipients will need to provide the following information to Caltrans:
e Updates to original project profile information, if applicable;
e Project status (i.e., planned or in progress)
e Description of project activities completed (e.g., milestones achieved, research
results);
e Data on project benefits and results achieved during the reporting period; and
e Job and job training information, if project benefits a disadvantaged community
by meeting job and/or job training criteria from Appendix 2.A of ARB Funding
Guidelines.

Project Closeout Report: Caltrans will provide a Project Closeout Report for
projects completed during the reporting period.® Funding recipients will need to
provide the following information to Caltrans:

e Project accomplishments;

e Net GHG emission reduction to date, if applicable, and net GHG emission
reduction expected for the length of the project (as defined in ARB’s
guantification methodology document), estimated using ARB’s quantification
methodology;

e Benefits to disadvantaged community achieved to date and expected for the
length of the project (as defined in this document);* and

e Co-benefits expected to be achieved over the length of the project, as defined
in this document.®

Phase 2 Reporting

Phase 2 reporting is required for only a subset of ATP projects and is intended to
document actual project benefits achieved after the project becomes operational,
validate the initial estimation assumptions, and inform and improve future quantification
methodologies and agency programs. Phase 2 data collection and reporting will not be

3 Project completion date is the date when the grant agreement ends or when the project activity is
complete, whichever comes first.

4 Projects that benefit a disadvantaged community by meeting job and/or job training criteria from
Appendix 2.A of the ARB Funding Guidelines are subject to additional reporting requirements described
in Table 3.A-16 of the ARB Funding Guidelines.

® ARB is developing guidance and tools to assist with the assessment of health, economic, and
environmental co-benefits resulting from California Climate Investments. Evaluation of co-benefits may
vary by project type.



Quantification Methodology for the CTC FY 2016-17 Active Transportation Program

October 7, 2016
required for every project. Caltrans will be responsible for identifying the subset of
individual projects that must complete Phase 2 reporting and for reporting the required
information to ARB consistent with the Funding Guidelines.

Funding recipients selected for Phase 2 reporting have the obligation to provide, or
provide access to, data and information on project outcomes during the Phase 2
monitoring period to CTC and Caltrans. ARB is working with CTC and Caltrans to
develop Phase 2 procedures, including but not limited to:
e Approaches for determining the subset of projects that need Phase 2 reporting
(i.e., how many and which projects are required to have Phase 2 reporting).
e Data to be collected, including field data needed to support quantification of GHG
emission benefits.
e Methods for monitoring or measuring the necessary data to quantify and
document achieved GHG reductions and other select project benefits.
e Reporting requirements for transmitting the data to ARB or Caltrans for program
transparency and use in reports.

Once the Phase 2 procedures are determined, ARB will develop and post the final ARB
approved Phase 2 reporting requirements for use in Phase 2 reporting

10
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Appendix A. ATP GHG Calculator Tool

ARB developed the ATP GHG calculator tool to automate calculations described in this
guantification methodology. This appendix provides the equations used in the ATP
GHG calculator tool.

Bicycle Paths or Lanes, and Pedestrian Facilities

Annual VMT Reductions of Displaced Autos from Bicycle Paths/Lanes and Pedestrian
Facilities

Auto VMT Reduced = (D) * (ADT) * (A+ C) = (L) (Eq. 1)
Where,
Factor Description Default Values
D Day; of use per year of new 200
service
Annual Average Daily Traffic (two-
way traffic volume in trips/day on
ADT parallel road. Use applicable value | Use project-specific data.
from project data (Maximum =
30,000)
A AdjustmegiSEIaR aCCOUNgRY Use applicable value from Table A- 1
bike/ped use
- : : Use applicable value from
C Activity Center Credit near project Table A- 2
L Length of bicycle trip 1.8 miles per trip in one direction
Length of walking trip 1.0 miles per trip in one direction

Table A- 1. Adjustment Factor (A) Lookup Table for Eq. 1

. Length of A A
Ave_rl_?gfeﬁgally Bike_/Ped (for cities >250,000 and (for university towns
(ADT) Pr(_)Ject_ non-university towns with population
(one direction) <250,000) <250,000)
< 1 mile .0019 .0104
e 1p2é?ggy >1 &< 2 miles .0029 0155
> 2 miles .0038 .0207
12,000 < ADT < <1 mile .0014 .0073
24,000 >1& <2 miles .0020 .0109
vehicles per day > 2 miles .0027 .0145
24,000 < ADT < <1 mile .0010 .0052
30,000 >1& < 2 miles .0014 .0078
vehicles per day
Maximum is > 2 miles .0019 .0104
30,000
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Table A- 2. Activity Center Credit (C) Lookup Table for Eq. 1

Count your Activity Centers. Within 1/2 mile of Within 1/4 mile of
If there are... Project Area Project Area

3 .0005 .001

More than 3 but fewer than 7 .0010 .002

7 or more .0015 .003

Activity Center examples: Bank, church, hospital or HMO, light rail station (park & ride), office
park, post office, public library, shopping area or grocery store, university, junior college, primary
school, or secondary school. These metrics should be evaluated for the project location site and
surrounding area which can extend a distance from the housing development not to exceed one-
half (2) mile.

Auto GHG Reductions for Year 1 and Year F of the bike or pedestrian facility

Auto VMT Reduced * AVEFy,
1,000,000

Auto Reductionsy,; = (Eq. 2)
Auto VMT Reduced x AVEFy,

Eq. 3
1,000,000 (Ea-3)

Auto Reductionsy,rp =

Where,
e AVEF = the Auto Vehicle Emission Factor (grams of COe per mile), found in the
Lookup table links in Attachment B.

GHG Useful Life (UL) Reductions

Auto Reductions + Auto Reductions
UL Reductions = rrl > F UL (Eq. 4)

Where,
e UL = Useful Life, which is 20 years for Class I, 15 years for Class Il and Class IV
bicycle lanes, and 20 years for pedestrian facilities.

Emission Factor Lookup Tables

GGREF programs estimate transportation-related emissions using a “Well-to-Wheels”
approach, which consists of emissions resulting from the production and distribution of
different fuel types, including hydrogen and electricity, and any associated exhaust
emissions. ATP Program applicants receiving GGRF funds use project-specific data to
calculate new or avoided VMT, and VMT is converted to GHG emissions using Well-to-

A-2
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Wheels emission factors embedded in the ATP GHG calculator tool. The Lookup table
used in the ATP GHG Calculator tool is attached as Appendix B. A detailed
methodology of how the emission factors were developed is provided in Appendix B.
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Appendix B. Emission Factors

The emission factors were developed using fuel consumption rates from ARB’s Mobile
Source Emission Factor Model (EMFAC 2014)° and carbon intensity values for different
fuel types from ARB’s Low Carbon Fuel Standard (LCFS) Program. This approach
provides consistency amongst transportation-related GGRF programs and ARB’s Low
Carbon Fuel Standard (LCFS)’ Program.

The following sections provide details on how the emission factors were developed.

Auto Vehicle Emission Factors

Passenger (auto) vehicle emission factors (AVEF) were derived using the following
steps.
1. Emissions by county for each calendar year from 2017 through 2050 were

downloaded from EMFAC 2014 with the following parameters:
a. Annual Average
EMFAC2011 vehicle categories LDA, LDT1, LDT2, and MDV
Aggregated model year
Aggregated speed
Gasoline fuel

®eoo

2. The auto fuel consumption rate (AFCR, in gallons of gasoline per mile) was
calculated using the total gallons of gasoline used by each vehicle category
divided by the total mileage by vehicle category by county and year, using the
following equation:

(Fuel_Consumptionypa+Fuel Consumptionypr,

+Fuel_Consumption +Fuel_Consumption *1,000
AFCR = 4 LDT2 P MDV) (Eq. 5)
VMT 1 pa+VMTpT1+ VMT 1 .pT2 +VMTMDV

Where,
e Fuel_Consumption = the total fuel consumption for the vehicle type, in
1,000 gallons per day, from EMFAC 2014, and
e VMT = the total vehicle miles traveled for the vehicle type, in miles per
day, from EMFAC 2014.

3. The auto vehicle emission factors (AVEF, in grams of COe per mile) were
calculated for each year and county by multiplying auto fuel consumption rate the
by the Well-to-Wheels carbon content factor for gasoline, which is 11,405.84 g
CO.e per gallon of gasoline, using the following equation:

AVEF = 11,405.84 = AFCR (Eq. 6)

% http://www.arb.ca.gov/emfac/2014/
" http://www.arb.ca.gov/fuels/Icfs/Icfs.htm

B-1
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FY 2016-17 Auto Vehicle Emission Factors (AVEF)

in grams of CO.e per mile
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Quantification Methodology for the CTC FY 2016-17 Active Transportation Program
October 7, 2016
FY 2016-17 Auto Vehicle Emission Factors (AVEF)
in grams of CO.e per mile (continued)
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Quantification Methodology for the CTC FY 2016-17 Active Transportation Program
October 7, 2016
FY 2016-17 Auto Vehicle Emission Factors (AVEF)

in grams of CO.e per mile (continued)
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Quantification Methodology for the CTC FY 2016-17 Active Transportation Program

October 7, 2016

FY 2016-17 Auto Vehicle Emission Factors (AVEF)
in grams of CO.e per mile (continued)
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