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Executive Summary

Study Goal

California Climate Investments is the portfolio of energy, transportation, natural resources, and related
programs that are funded through Cap-and-Trade auction proceeds from the Greenhouse Gas Reduction
Fund (GGRF). California Climate Investments programs fund projects that seek to reduce greenhouse gas
(GHG) emissions and achieve environmental and socioeconomic benefits within the state of California.

California Climate Investments programs are administered by a wide range of state agencies. The
California Air Resources Board (CARB) is responsible for issuing program guidelines, developing
Quantification Methodologies (QMs) and calculators which serve as the source of GHG benefits estimates,
and conducting other activities related to the administration and oversight of California Climate
Investments.

CARB developed a Project Outcome Reporting (POR) phase for California Climate Investments which is
intended to collect primary data from grantees and program administering agencies during the period
following project implementation to gain insights into project results. In its efforts to implement POR as a
reporting phase, CARB determined that there may be opportunities to improve the data collection
processes and information obtained through POR and enhance its effectiveness as an evaluation tool.

The University of California, Davis Policy Institute for Energy, Environment, and the Economy (Policy
Institute, herein referred to as “the Project Team”) was tasked with reviewing the current set of POR
requirements and recommending additional or alternative metrics and methods based on best practices
in data collection and analysis. The Project Team then sampled 40 California Climate Investments projects
and conducted POR data collection to demonstrate these metrics and methods and identify additional
data collection and analysis considerations. The primary objective of these efforts was to develop findings
and recommendations to support improved data collection, analysis, transparency, and evaluation for
individual programs and the California Climate Investments portfolio.

The project involved the collection of a wide range of quantitative data. However, in accordance with
CARB objectives for this project, much of the analysis effort focused on developing qualitative findings
regarding the strengths and limitations of POR as a reporting phase.

Approach

Each California Climate Investments program was reviewed to identify those that should be assessed for
additional or revised POR metrics and selected for POR data collection.

The existing and draft POR metrics and stipulated data collection methods were then reviewed for each
program that was selected for metrics and methods assessment. The purpose of these assessments was
to recommend additional and refined metrics and methods. These preliminary recommendations were
developed prior to the data collection process to allow the Project Team to demonstrate data collection
of both original POR metrics and newly recommended metrics.

Following initial metrics recommendations, the Project Team analyzed the list of implemented California
Climate Investments projects that were eligible for POR to sample 40 projects for POR data collection. The
following table displays the number of sampled projects by program.
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Table EX-1. Sampled Projects by Program

Low Carbon Transit Operations Program 4
Transit and Intercity Rail Capital Program 5
Affordable Housing and Sustainable Communities 5
State Water Efficiency Enhancement Program 6
Low-Income Weatherization 4
Forest Health Program 7
Urban and Community Forestry 3
Urban Greening 1
Car Sharing and Mobility Options Pilot 1
Zero-Emission Truck and Bus Pilot 1
Off-Road Advanced Technology Demonstrations Pilot 1
On-Road Advanced Technology Demonstrations Pilot 1
Advanced Technology Freight Demonstration 1

Total 40

The data collection and project assessments focused on collecting all available data to calculate the
applicable POR metrics per program, assessing barriers to data collection, and considering opportunities
to recommend additional or revised metrics. Assessment activities varied by program and project type,
but generally included:

e Administering Agency Interviews and Documentation Requests;

e Project Documentation Reviews;

e Grantee and Project Partner Interviews and Data Requests;

e Survey Data Collection;

e Analysis of Data Records;

e Remote Observation of Project Sites with Aerial Imagery (if applicable); and

e Assessment of Barriers and Evaluation Considerations.

Results

Through the course of the data collection and assessment process, the Project Team identified additional
and revised metrics to recommend for POR within sampled programs. Several existing metrics were
identified as unlikely to provide insight into project outcomes due to data collection barriers, analytical
challenges, or administering agency and grantee resource limitations.

The assessment resulted in a wide range of findings related to data collection and analysis opportunities
and challenges. In addition to recommending the addition or revision of POR metrics, recommendations
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were developed to improve program data collection procedures, enhance the potential of POR as a
reporting phase, and support improved evaluation of California Climate Investments programs overall.

Challenges and Limitations of POR

The assessment identified a series of data collection challenges, analytical barriers, and other issues which
present limitations to the use of POR as an evaluation tool for California Climate Investments programs.

The scope and depth of POR is dependent on the existing resources and expertise available to grantees
and administering agencies.

As agencies and grantees may not have the funding to contract with third-party evaluators or subject
matter experts for POR, CARB has specified that data collection and analysis methods must be accessible
to individuals who may not have expertise in topics such as statistics, survey research, technical data
monitoring, or experimental design. This reduces the level of rigor that can be required, and limits the
extent to which POR can align with evaluation best practices or provide insight into metrics such as
changes in ridership or energy use resulting from funded activities.

Insight into project benefits and outcomes is somewhat dependent on whether additional measurement
and verification occurs outside of the POR phase.

POR is not designed to serve as a final inspection of implemented projects, and projects may or may not
receive inspections at the time of closeout to verify that measures or treatments were implemented as
planned. Clear records indicating the status of projects at closeout would serve as a reference point of
final scope and characteristics that could later be compared to data collected during the outcome period.
In the absence of this information, it may be difficult to use POR data to develop conclusions about
changes in projects between the point of closeout and the outcome period.

Projects with low evaluability may not be selected for POR, which may limit the representativeness of
POR data.

During the project sampling task, administering agencies indicated that several sampled projects may not
be suitable candidates for POR due to project complexity or data collection barriers. In their past selection
of POR projects, some administering agencies have used a random sampling approach, while others have
selected projects that are likely to allow for sufficient data collection and have excluded projects that may
be difficult to measure. If a significant portion of California Climate Investments projects are systematically
excluded from POR due to these evaluability issues, the subset of projects that complete outcome
reporting may not be representative of programs.

There is not yet a formally defined process for using POR data as an evaluation tool, which creates
challenges in determining an appropriate set of metrics and may discourage participation in reporting.

While POR was designed to focus on collecting metrics that are linked to project GHG emission reductions,
it is not necessarily intended to formally compare project measurements to initial expectations, calculate
revised GHG estimates, or assess the cost-effectiveness of funded projects. Additionally, limitations and
challenges associated with POR have created barriers to achieving the overall POR purpose of supporting
accountability and transparency in communicating program successes.
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Without a precise and achievable POR goal for each program, it is difficult to determine what data should
be collected. Administering agencies have expressed concerns about increased reporting requirements
and may be adverse to collecting POR data or asking grantees to participate unless there is a clear process
for applying the collected data toward a specific purpose.

Recommended Program Specific Purposes of POR

The effective purpose of POR may vary by program due to differences between program components,
procedures, limitations, and opportunities. In addition to recommending POR metrics and improved data
collection procedures, the assessment resulted in recommended POR purposes for each sampled
program.

Low Carbon Transit Operations Program (LCTOP), Transit and Intercity Rail Capital Program (TIRCP), and
other transit projects

In its current form, POR stipulates a uniform set of metrics and data collection approaches for all capital
transit improvement projects and is not designed to provide customized guidance for specific projects.
Due to this, the extent to which POR can provide insight into project benefits is somewhat dependent on
the complexity of each project and the uniformity of projects within a program. With transit agencies
using a wide variety of methods for estimating the ridership increases that will result from California
Climate Investments funding, and the many factors which affect ridership for a transit system or individual
service line, the level of complexity for transit projects is high and the level of uniformity across transit
projects is low. POR is unlikely to serve as a method of quantifying the ridership impacts that are
attributable to funded projects. However, POR may serve to verify the ongoing status of projects, collect
data that could be used to validate ridership or trip length inputs that were initially used within program
QM calculators, and potentially inform future updates to QM assumptions and calculations.

Affordable Housing and Sustainable Communities (AHSC)

For affordable housing developments, POR data collected through resident surveying with high response
rates could provide insight into transportation behavior changes over time at a single site, as well as
differences in mode share across multiple sites. Administering agencies may be able to use survey results
and occupancy data as a quality assurance tool, such as to identify opportunities for improving
transportation access at a site where residents report that their access to transportation is low.

In-depth analysis such as using survey results to assess GHG outcomes and other quantitative program
benefits is likely outside the scope and resources of the current POR framework and would require
enhancements such as dedicated resources or staff to conduct uniform, statistically representative data
collection.

State Water Efficiency and Enhancement Program (SWEEP) and other water efficiency projects

POR can serve as a method for conducting basic measurement and verification of project status, obtaining
water and energy usage records for possible future comprehensive assessment, and tracking overall
energy and water use of participating sites. However, based on the variety and complexity of SWEEP
projects and sites, evaluation activities such as estimating the changes in water or energy use that can be
attributed to SWEEP treatments or recalculating project GHG benefits should only be completed through
more advanced billing data analyses or monitoring studies that are likely beyond the scope of the current
POR framework and its associated resources.
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Low-Income Weatherization Program

POR can serve as a method for conducting basic measurement and verification of project status, obtaining
energy usage records for possible future comprehensive assessment, and tracking overall energy use of
participating sites. Activities such as analyzing bills to estimate changes in energy use attributed to LIWP
treatments should only be completed through more resource-intensive, rigorous evaluation efforts
outside of POR that include best practices such as weather-normalizing usage data and incorporating a
comparison group.

Forest Health and other land management and conservation projects

POR can serve as a valuable monitoring tool to assess the status of project sites over time and identify
issues such as disturbances resulting from fire or other ecological distress. Assuming that CAL FIRE and
other administering agencies are able to conduct consistent in-depth monitoring of sites, POR can also be
used to collect key metrics that relate to project GHG benefits such as tree mortality rates from fire,
mortality of planted trees, and annual biomass utilization. If there are persistent barriers to this level of
data collection for treated sites, POR may be limited to tracking disturbances and identifying major issues
that conflict with expectations for individual projects or project types.

Urban and Community Forestry (UCF) and Urban Greening (UG), and other urban forestry projects

Aerial imagery monitoring or on-site visits conducted as part of POR can serve as a method of tracking
project status and general tree health over time. Additionally, the detailed narratives collected by
administering agencies during the implementation period suggest that grantees may be willing to provide
ongoing qualitative information regarding project successes and impacts upon request.

If collected, quantitative metrics such as tree mortality rates and biomass generation could be used to
validate QM assumptions and develop revised GHG estimates during the outcome period for comparison
to initial estimates. The ability of POR to consistently collect information on tree mortality rates likely
depends on the abilities and resources of urban foresters and administering agencies. Further discussions
among CARB, administering agencies, and grantees are likely needed, as well as possible pilot data
collection efforts, in order to determine the feasibility of implementing one or more of these methods in
support of POR.

Low Carbon Transportation: Clean/Shared Mobility Options

POR may be used as a method of validating project QM estimates and as a broader evaluation tool,
depending on the metrics collected. As Clean/Shared Mobility Options quarterly reports include revised
GHG reductions estimates based on operational data such as vehicle miles traveled, POR could be used as
a method of validating those estimates if GHG assessment were to be added as a component of POR.

In contrast, survey-based metrics cannot be directly linked to specific QM inputs but may provide insight
into project effects on mode share and improved mobility for priority populations. With robust data
collection efforts, these metrics could be compared across projects to identify outliers for further analysis.
However, obtaining reliable and representative survey results would require additional data collection
resources and active involvement from individuals with expertise in research design and statistical
analysis.

Finally, assessments of operational objectives such as financial sustainability and scalability of
Clean/Shared Mobility Options are likely beyond the scope of the prescriptive metrics-based POR format.
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These assessments would be best completed as part of separate in-depth studies, several of which are
currently being conducted by academic and industry researchers to characterize and evaluate shared
mobility business models.

Low Carbon Transportation: Advanced Technology Demonstrations

As these projects currently receive in-depth evaluations as part of their grant requirements, POR can be
used as a method of aggregating metrics across multiple projects and ensuring that grantees are reporting
a standardized set of relevant metrics. It may be difficult to use POR to gain insights at the program level
due to the distinct structure and objectives of different demonstration projects. POR data collection may
also be limited to the duration of the demonstration period, depending on the status of continued
operation and monitoring of vehicles and equipment.

Rather than relying on individual POR metrics to interpret results, the in-depth final reports completed
for each of these grants are likely the best source of information on project outcomes due to the additional
context and data that they provide. The final reports also provide revised estimates of project GHG
reductions and other benefits using primary data collected during the demonstration period, which is a
step beyond the current scope of POR. In combination with these reports, POR can continue to serve as a
quality assurance tool by collecting key metrics that can be compared to initial project expectations and
potentially identify issues that require further assessment or review.

Overall Recommendations

Based on the findings from the metrics assessment, sample data collection, and analysis, the key
recommendations provided for CARB consideration are as follows.

Consider opportunities for enhanced evaluation of California Climate Investments programs, including
appropriating or allocating additional resources to primary data collection.

CARB has expressed interest in obtaining actionable insights into California Climate Investments programs
from primary project data. Program evaluations can measure the success of programs in meeting their
goals, inform investment decisions, and improve performance with respect to the effectiveness of
treatments, measures, and program resources. While POR may be further developed to provide valuable
information in assessing outcomes of California Climate Investments programs, it faces challenges in
serving as a comprehensive or reliable program evaluation tool, due in part to limitations in the resources
and evaluation expertise available to administering agencies and grantees. There may be opportunities to
improve upon the current level of rigor used to evaluate program processes, GHG benefits, and other
impacts of GGRF investments. Specific opportunities for enhanced evaluation of California Climate
Investments programs may include:

e Conducting in-depth evaluations for a small sample of projects: As a first step in improving
evaluation procedures within California Climate Investments, a small sample of in-depth third-party
evaluations could serve as case studies of how verified and measured project results compare to
QM-based expectations. These targeted evaluations would use best practices in data collection and
analysis and would allow for the development and refinement of evaluation methods for selected
project types. Evaluation efforts would then be expanded to larger samples of projects based on
the availability of funds and key issues identified through the initial case studies.
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Allocating dedicated evaluation funding based on a percentage of grant funds: Evaluation funding
equal to a small percentage of total grant dollars would allow agencies or grantees to contract with
third-party evaluators with subject matter expertise in each program and in data collection and
analysis. CARB Advanced Technology Demonstrations projects serve as an example of incorporating
evaluation, measurement, and verification (EM&V) into the grant structure. Efforts at this scale
would use primary data to obtain measured and verified GHG benefits estimates for comparison
with project expectations. As CARB does not have the authority to allocate California Climate
Investments funding to program evaluation, implementing this framework would require another
dedicated funding source or a legislative modification to funding allocations. If this approach would
result in funds being shifted from project implementation towards evaluation, it would be necessary
to carefully balance the potential benefits of evaluation against the benefits of implementation by
determining the appropriate evaluation resources for each program depending on program size,
evaluation research questions, and uncertainty in GHG benefits estimates.

Conducting expanded evaluation through contract dollars: Developing a formal framework for
issuing contracts to third-party evaluators would allow California Climate Investments to conduct
periodic in-depth evaluations of programs. The evaluation types present within other program
portfolios such as the Regional Greenhouse Gas Initiative, including impact evaluations, process
evaluations, market evaluations, and evaluability assessments, may serve as examples for California
Climate Investments. The frequency of these evaluations could be annual, biannual, or determined
for each program based on the availability of funds and identification of program-specific issues that
may benefit from evaluation.

Developing internal evaluation resources: As the agency responsible for developing funding and
data collection requirements, it may be appropriate for CARB to increase its role in the evaluation
of California Climate Investments programs. This could involve establishing a work group that is
responsible for assisting agencies and grantees with primary data collection and analysis, either as
part of POR or to assess verified GHG reductions and co-benefits. Direct involvement from staff with
expertise in program evaluation may improve the success of data collection efforts and the
reliability of results. Development of internal evaluation expertise may be achievable to some
extent with existing CARB resources, or may be more formally and widely implemented depending
on legislative guidance.

Conducting increased measurement and verification (M&V) during closeout for operational
projects: Currently, the data collected upon project closeout for some programs exclusively involves
verifying that funds have been expended or that the grantee indicates that the work was completed.
For projects that are operational by the time of grant closeout, conducting a thorough verification
of project components at closeout and adjusting QM inputs as needed would improve the reliability
of reported benefits. Additionally, thorough documentation of final project characteristics at the
point of closeout would facilitate successful data collection and assessment during the outcome
period.

Conduct POR sampling on behalf of agencies, or advise agencies to use a statistical sampling method that

can be reviewed.

Current POR guidelines specify that a subset of projects must be selected for outcome reporting, but do

not include guidance for how to conduct project selection. It would be useful for CARB use a statistical
sampling method such as random sampling to select projects within each program for POR, to better

EX-7



ensure objectivity and allow CARB to identify evaluability issues if agencies indicate that a sampled project
cannot comply with POR requirements. While it may still be necessary to re-sample a portion of projects
due to evaluability issues, this approach would improve the visibility of these issues and potentially lead
to strategies to overcome them.

If California Climate Investments has a goal of using POR to make program-level generalizations, CARB
should also ensure that POR samples are statistically representative of programs in terms of project types,
amount of funding, and GHG benefits included in the sample. Otherwise, POR findings should be viewed
as reflective of individual projects rather than programs as a whole.

Facilitate improvements in communications and program materials to ensure that administering agencies
and grantees have a clear understanding of data collection requirements, metrics definitions, and
reporting expectations.

Many grantees of sampled projects were unaware that they may be asked to provide data to support the
assessment of POR metrics, and several administering agencies were not familiar with POR guidelines.
Additionally, grantees of sampled projects had different interpretations of certain POR metrics and QM
inputs. Further communication with agencies and grantees to clarify the definitions of QM inputs and POR
metrics would help to improve the consistency of reported data. Administering agencies should also notify
grant applicants that they may be expected to provide outcome-related data for their projects and ensure
that grantees understand these requirements prior to the outcome period.

Clarify how POR data will be used for each program and ensure data are collected and retained in a manner
that is sufficient for necessary analyses and interpretations.

Developing a clear process for using data collected through POR, either by project type or for California
Climate Investments as a whole, would help to guide data collection efforts and make improvements to
the POR phase. This would involve determining whether and how metrics will be used to inform QM
calculations, make quality assurance improvements, track and report co-benefits, or serve other
evaluation purposes. Upon defining how each metric will be used within each program, it will be important
to develop a data template for each program that clearly organizes metrics and contains all fields that are
necessary to reliably interpret collected outcomes.

Explore opportunities to strengthen the link between research studies and reported program results.

In-depth research studies have been conducted through GGRF and non-GGRF funds to assess the impacts
and processes of individual California Climate Investments projects and program components. Some of
these studies may provide insight into project-specific GHG impacts or co-benefits, and may thereby fulfill
certain evaluation needs that are not currently met with POR. As California Climate Investments primarily
relies on QM calculator estimates to assess and communicate the results of projects, there may be
opportunities for CARB to incorporate results of relevant analytical research into its publicly presented
materials that describe the impacts of GGRF as a funding mechanism.
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Introduction

The UC Davis Policy Institute for Energy, Environment, and the Economy (herein referred to as the “Project
Team”) was contracted by the California Air Resources Board (CARB) to evaluate the current Project
Outcome Reporting (POR) guidance for California Climate Investments programs receiving funding
through the Greenhouse Gas Reduction Fund (GGRF). The purpose of this contract was to refine existing
data collection methods and metrics, collect and analyze POR data for a sample of projects, and develop
conclusions and recommendations in support of improved evaluation of California Climate Investments
programs.

California Climate Investments

California Climate Investments is the portfolio of energy, transportation, natural resources, and related
programs that are funded through Cap-and-Trade auction proceeds from the Greenhouse Gas Reduction
Fund (GGRF). California Climate Investments programs fund projects that seek to reduce or facilitate the
reduction of greenhouse gas (GHG) emissions and achieve environmental and socioeconomic benefits
within the state of California.> As per Senate Bill (SB) 535 and Assembly Bill (AB) 1550, a minimum of 35%
of Cap-and-Trade proceeds must directly benefit low-income populations and environmentally
disadvantaged communities, referred to by California Climate Investments as priority populations.?

California Climate Investments programs are administered by a wide range of state agencies such as the
California Air Resources Board (CARB), the California Department of Forestry and Fire Protection (CAL
FIRE), the California Department of Transportation (Caltrans), and the California Department of Food and
Agriculture (CDFA), and the California Strategic Growth Council (SGC), among others. CARB is responsible
for developing program guidelines, issuing benefits quantification and reporting requirements, preparing
the annual report to the legislature, and conducting other activities related to the administration and
oversight of programs.

Administering agencies are responsible for designing and implementing programs in compliance with
California Climate Investments Funding Guidelines that are issued by CARB. The Funding Guidelines are
designed to ensure that programs meet the legislative requirements of California Climate Investments
programs including facilitating GHG emission reductions, maximizing benefits to priority populations, and
allowing for sufficient accountability and transparency. Administering agencies also develop their own
guidelines to provide more program-specific guidance to grant applicants and program staff.

California Climate Investments Quantification Methodologies

With support and insight from academic researchers and industry professionals, CARB develops and
periodically updates Quantification Methodologies (QM) and QM calculator tools, which are used by
administering agencies and grant applicants to estimate the benefits that can be expected from a
proposed California Climate Investments project and assist in project funding determinations.

QMs are specific to each program and define a series of inputs that must be provided by the user,
incorporate these inputs into a series of equations, and provide outputs of expected GHG emission

1 “California Climate Investments,” California Climate Investments, accessed June 12, 2021,
http://www.caclimateinvestments.ca.gov.

2 “Priority Populations,” California Climate Investments, accessed June 12, 2021,
http://www.caclimateinvestments.ca.gov/priority-populations.
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reductions, relevant co-benefits, and basic cost-effectiveness in terms of dollars per metric ton of carbon
dioxide equivalent (MTCO2e) emissions expected to be reduced by the project. Grantees typically
complete QM calculations as part of the application process prior to project implementation. Inputs are
determined based on static project characteristics (e.g. project location), planned project scope (e.g.
number of trees to be planted), modeled values (e.g. forecasted energy use), or default assumptions (e.g.
the average passenger trip length associated with intercity commuter bus travel).

QM results are the source of the GHG emission reductions that are reported by CARB in its Annual Report
to the Legislature and publicly available California Climate Investments Reporting and Tracking System
(CCIRTS) database exports of project information.> While QMs are not the primary focus of this project,
they are a core component of California Climate Investments and provide important context for how
program benefits are calculated and reported.

Project Outcome Reporting

Whereas QMs are primarily used prior to project implementation to estimate the benefits that can be
expected from funded projects, Project Outcome Reporting (POR) is intended to collect primary data
during the period following implementation to gain insights into project results. POR is not formally linked
to QMs and is not currently incorporated into the reported quantitative benefits of programs.

The objectives of POR as defined by the California Climate Investments Funding Guidelines are to support
“accountability and transparency in communicating program successes in facilitating the achievement of
GHG reductions and maximizing economic, environmental, and public health benefits to the State”.*
Collecting information on project outcomes is intended to allow CARB and administering agencies to
observe changes over time and also encourages ongoing compliance with program funding guidelines,
some of which stipulate continued expectations for the operation of projects following the grant period.

As per CARB guidance, POR is intended to involve data collection that can be completed using existing
agency and grantee resources and expertise. Activities such as obtaining updated GHG calculations or
cost-effectiveness metrics, or conducting in-depth technical analyses, are outside of the current POR
scope. However, POR prioritizes the collection of metrics that are linked to GHG impacts and could
potentially be used as part of separate analyses to calculate these benefits.

POR is required for a subset of projects, as selected by CARB or administering agencies, and the duration
of reporting depends on the type of project and its components. In coordination with administering
agencies, CARB stipulated a set of POR metrics to be reported for each project type based on the key
outcomes that are linked to GHG reductions and other benefits. CARB developed Reporting Templates
which specify the POR metrics, sample size, and duration of reporting for each program.> POR guidance

3 CCIRTS data can be accessed from the California Climate Investments map website:
https://webmaps.arb.ca.gov/ccimap/.

4 California Air Resources Board, “Cap and Trade Auction Proceeds Funding Guidelines for Agencies That
Administer California Climate Investments,” 2018,
https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/2018-funding-guidelines.pdf

5 Reporting Templates also contain guidance for data to be reported during other project phases, such as
the Awarded stage, Implemented stage, and Closeout stage. Reporting Templates are found on the CARB website:
“California Climate Investments Quantification, Benefits, and Reporting Materials | California Air Resources
Board,” accessed June 12, 2021, https://ww2.arb.ca.gov/resources/documents/cci-quantification-benefits-and-
reporting-materials.



for individual programs has been developed over time and guidance for some programs has not been
finalized. Additionally, the extent to which POR has been introduced as a requirement varies by program
and many administering agencies had not yet begun collecting POR data as of the time of this report.

Initiation of POR Assessment Project

In its efforts to implement POR as a reporting phase, CARB determined that there may be opportunities
to improve the data collection processes and information obtained through POR and to enhance its
effectiveness as an evaluation tool. For this contract, the Project Team was tasked with reviewing the
current set of POR requirements and recommending additional or alternative metrics and methods based
on best practices in data collection.

A primary component of this project was the sampling of 40 California Climate Investments projects to
conduct POR data collection in demonstration of these metrics and methods, and to identify additional
data collection and analysis considerations. This included characterizing potential barriers to data
collection, analytical limitations of available data, and opportunities for enhancing existing program data
collection and project verification processes. These efforts resulted in findings and recommendations to
support improved data collection, analysis, transparency, and evaluation for individual programs and the
California Climate Investments portfolio.



Report Structure

This remainder of this report is separated into 12 chapters. Chapter 1 summarizes the approach of
selecting project types and programs for initial POR metrics assessment and data collection. Chapter 2
presents the results of the initial POR metrics and methods assessment that was conducted prior to the
sample data collection process. Chapter 3 summarizes the approach and results of sampling 40 California
Climate Investments projects for POR data collection and analysis.

Chapters 4 through 11 present the approach and results of data collection for these projects as well as
findings and recommendations for each program or group of programs included in the sample, organized
as follows:

e Chapter 4 presents the approach and findings for transit projects within the Transit and Intercity
Rail Capital Program (TIRCP) and Low Carbon Transit Operations Program (LCTOP).

e Chapter 5 presents the approach and findings for the Affordable Housing and Sustainable
Communities (AHSC) Program.

e Chapter 6 presents the approach and findings for water efficiency projects within the State Water
Efficiency and Enhancement Program (SWEEP).

e Chapter 7 presents the approach and findings for the Low-Income Weatherization Program (LIWP).
e Chapter 8 presents the approach and findings for the Forest Health Program.

e Chapter 9 presents the approach and findings for urban tree planting and forestry projects within
the Urban and Community Forestry (UCF) and Urban Greening (UG) programs.

e Chapter 10 presents the approach and findings for the Clean/Shared Mobility Options sub-program
group of Low Carbon Transportation projects.

e Chapter 11 presents the approach and findings for the Advanced Technology Demonstrations sub-
program group of Low Carbon Transportation projects.

Chapter 12 presents key discussion items and conclusions resulting from the data collection and analysis
effort and provides recommendations related to the broader scope of California Climate Investments and
program evaluation. This includes an overarching assessment of the value and limitations of the current
POR framework as an evaluation tool, and recommendations for possible future data collection and
analysis efforts.

The report includes three appendices:

e Appendix A presents the final list of recommended POR metrics and methods for California Climate
Investments programs.

e Appendix B presents descriptions and methods for collecting and reporting the additional metrics
that were developed by the Project Team for inclusion in POR.

e Appendix C presents instruments that were used to collect survey and interview data from grantees
and project participants in support of assessing POR metrics for sampled projects.

All collected data, analyses, and supporting records used for this project were provided to CARB for review
and future reference.



1.  Selection of Programs for Assessment and Data Collection

The Project Team reviewed each of the California Climate Investments project types defined by CARB to
identify and recommend the project types that should receive an assessment to identify additional or
revised POR metrics, and the programs that should be sampled for POR data collection. This chapter
describes the approach used to review each project type and presents the list of project types and
programs selected for metrics assessment and data collection.

1.1. Selection Approach

CARB provided a list of project types funded through California Climate Investments, and information
indicating which programs were associated with each project type. Assignments of project types to
programs were based on the end uses, treatments, and equipment or vehicles associated with funded
program components. The list of project types provided by CARB included the following:

e Energy Efficiency Measures

e Land Restoration/Management

e Low-Carbon Transportation Zero-Emission Vehicles & Equipment / Clean Mobility Strategies
e Transit & Transit-Oriented Development

e Water Efficiency Measures

e Urban Tree Planting

e Climate Smart Agriculture

e Energy Generation

e Land Conservation

e Active Transportation

e Waste Reduction/Diversion

e Wetlands

e Agricultural Land Management

e Technical Assistance & Workforce Training

Individual programs can be associated with one or more of these project types. For example, the Forest
Health Program is associated with the Land Restoration/Management, Energy Generation, Land
Conservation, and Waste Reduction/Diversion project types; and the Low-Income Weatherization
Program is associated with both the Energy Efficiency Measures and Energy Generation project types.

CARB provided a CCIRTS database export containing project-level data for all California Climate
Investments projects that had received funding to date.® The Project Team used the list of project types
and respective programs to assign project types to each California Climate Investments project within the
CCIRTS database export for organizational purposes. This resulted in each individual project being labeled
with one or more project types, depending on the project types applicable to its funding program.

6 CCIRTS data exports can be downloaded from the California Climate Investments Project Map website:
“CA GGRF Map,” accessed June 15, 2021, https://webmaps.arb.ca.gov/ccimap/.
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The Project Team then reviewed the resulting project type assignments and made adjustments based on
which project type(s) appeared to be relevant to individual projects based on data available within CCIRTS.
For example, the Energy Generation project type was assigned only to Low-Income Weatherization
Program projects that had nonzero values for energy generation in the CCIRTS project database.

Several factors were considered in the selection of project types for metrics assessment and data
collection:

e Impact Ranking: The selection process assessed the relative impact of project types within the
California Climate Investments program portfolio by comparing total GHG reductions, funding level,
and priority population benefits as reported within CCIRTS. The Project Team ranked each project
type by these factors and developed an average Impact Ranking based on these three factors for
each project type. This allowed for the classification of each project type as High Impact (upper 50%
of Impact Rankings) or Low Impact (lower 50% of Impact Rankings) for comparison purposes. These
rankings were based on CCIRTS data as of October 2019.

e Priority: In its list of project types, CARB indicated whether it viewed each project type as a High
Priority or Low Priority for metrics assessment or POR data collection based on identified evaluation
issues or uncertainties. The Project Team considered these categorizations in the selection process.

e Overall Need: The selection process included qualitative consideration of the overall need for
metrics assessment by project type based on additional available information regarding the quality,
consistency, and efficiency of existing methods. This included reviewing existing POR guidance
documentation, readily available program materials, and information from CARB regarding the
context and history of California Climate Investments programs.

1.2. Selection Results

Table 1-1 lists each project type along with whether it was selected for metrics assessment or data
collection, and the programs within each project type that were selected for data collection.

Programs were selected for data collection based on the availability of eligible projects under each
program and the expected degree to which data collection within the program would inform one or more
of the project types recommended for metrics assessment. The Project Team prioritized data collection
for programs whose projects included multiple components and provided the potential to inform multiple
prioritized project types.

When designing the POR phase, CARB determined that it would not be appropriate or beneficial to
monitor outcomes related to consumer incentive or financing programs, and exempted these programs
from POR. Exempt programs include the Clean Vehicle Rebate Project (CVRP), Hybrid and Zero Emission
Truck and Bus Voucher Incentive Project, Enhanced Fleet Modernization Program Plus-Up/Clean Cars 4
All, Financing Assistance Program, and Rural School Bus Pilot Project incentives.



Table 1-1. Project Type Selection Summary

Selected f Selected
. Impact CARB clec e_ or clecte Program(s) for Project
Project Type L. Metrics for Data .
Level Priority . Data Collection
Assessment Collection
Low-Income
E Effici M High High Y Y .
nergy Efficiency Measures ig ig es es Weatherization
Land
High High Y Y Forest Health Program
Restoration/Management 's 's es es oresthea ogra
Low Carbon
Low-Carbon Transportation Transportation
Zero-Emission Vehicles & . . (Clean/Shared Mobility
High High Y Y .
Equipment / Clean Mobility 's 's es es Options and Advanced
Strategies Technology
Demonstrations)
Low Carbon Transit
Operations Program,
T i | ity Rail
Transit & Transit-Oriented . . rar?5|t and Intercity Rai
Develooment High High Yes Yes Capital Program,
P Affordable Housing and
Sustainable Communities
Program
State Water Efficiency
Water Efficiency Measures Low High Yes Yes and Enhancement
Program
Urban Tree Planting Low High Yes Yes Urban Greenllng, Urban
and Community Forestry
Climate Smart Agriculture Low High Yes No N/A
Low-Income
Energy Generation High Low No Yes Weatherization, Forest
Health Program
Land Conservation High Low No Yes Forest Health Program
Urban Greening,
Active Transportation Low Low No Yes Affordable Housing and
Sustainable Communities
Urban and Communit
Waste Reduction/Diversion High Low No Yes ¥
Forestry
Wetlands Low Low No No N/A
Agricultural Land Management Low Low No No N/A
Technical Assistance & .
Workforce Training High Low No No N/A




Additional information is provided below regarding the reasons that individual project types were or were
not selected for metrics assessment or data collection.

1.2.1. Project Types Selected for Metrics Assessment and Data Collection

Energy Efficiency Measures: This was categorized as high-impact, high-priority project type that
presented opportunities for considering best practices in the collection of energy usage data and
calculation of energy savings. The Low-Income Weatherization Program provided a wide range of
candidate projects to allow for the exploration of billing data collection and analysis.

Land Restoration/Management: This was categorized as a high-impact, high-priority project type
that presented an opportunity to explore methods of assessing tree mortality, disturbances, and
other land restoration metrics. The Forest Health Program provided a variety of candidate land
restoration projects to allow for consideration of current and possible methods.

Low-Carbon Transportation Zero-Emission Vehicles & Equipment/Clean Mobility Strategies: This
was categorized as a high-impact, high-priority project type with a variety of innovative
components. This project type included a range of recent pilot and demonstration programs with
operational projects.

Transit & Transit-Oriented Development: This is a high-impact, high-priority project type that
provided opportunities to assess metrics such as ridership, VMT, fuel reduction, and other key
inputs within program QM tools. This project type included a wide range of operational projects
under the Low Carbon Transit Operations Program, Transit and Intercity Rail Capital Program, and
Affordable Housing and Sustainable Communities Program.

Water Efficiency Measures: While this project type was categorized as low-impact based on GHG
benefits and expenditures, it was classified as high-priority as the water savings co-benefits
generated from these projects were considered by CARB to be an essential component of California
Climate Investments.

Urban Tree Planting: This was categorized as a high-priority project type and was associated with a
relatively lower level of impacts in the California Climate Investments portfolio. CARB emphasized
the importance of developing remote sensing methods of assessing tree mortality and other
metrics, and this project type along with Land Restoration/Management provided an opportunity
to explore this topic.

1.2.2. Project Types Selected for Metrics Assessment Only

Climate Smart Agriculture: This was categorized as a low-impact project type but was identified by
CARB as a high priority for methods standardization and evaluation. This project type provided
opportunities to assess soil sampling protocols and best practices related to soil health outcomes in
the Healthy Soils Program.

1.2.3. Project Types Selected for Data Collection Only

Energy Generation: This was categorized as a high-impact project type and represented a major
portion of GGRF funding and GHG reductions from the installation of solar arrays and biomass
generation. The Low-Income Weatherization and Forest Health programs provided a variety of
candidate projects.

Land Conservation: This was categorized as a high-impact project type and was a low priority for
methods evaluation according to CARB guidance. The Project Team determined that Land
Conservation data collection could be included as part of evaluation activities for the Land
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Restoration/Management project type, as the Forest Health Program included operational projects
that were categorized as both Land Restoration/Management and Land Conservation.

Active Transportation: This was categorized as a low-impact, low-priority project type. However,
the Project Team determined that Active Transportation data collection could be included as part
of evaluation activities for the Urban Tree Planting and Transit & Transit-Oriented Development
project types, as the Urban Greening and Affordable Housing and Sustainable Communities
programs included operational projects with active transportation components.

Waste Reduction/Diversion: This was categorized as a high-impact, low-priority project type. The
Project Team determined that Waste Reduction/Diversion data collection could be included as part
of evaluation activities for the Urban Tree Planting project type, as the Urban and Community
Forestry Program included operational projects that were categorized as both Urban Tree Planting
and Waste Reduction/Diversion.

1.2.4. Project Types Not Selected for Metrics Assessment or Data Collection

Wetlands: This was categorized as a low-impact and low-priority project type. The Project Team did
not identify significant opportunities for methods evaluation or data collection given that the
existing monitoring approaches appeared to be sufficient in meeting program objectives.

Agricultural Land Management: This was categorized as a relatively lower-impact and low-priority
project type. Feedback from CARB suggested that sampling projects from this project type would
be inadvisable due to issues surrounding grantee sensitivity to data collection requirements.

Technical Assistance & Workforce Training: This was categorized as a high-impact project type in
terms of GGRF funding and priority population funding, but was categorized as a low-priority project
type due to straightforward methods of tracking training participation and completion.



2. Initial Assessment of POR Metrics

The Project Team reviewed the existing and draft metrics and stipulated data collection methods under
CARB POR guidance for each program associated with a project type that was selected for metrics and
methods assessment. The purpose of these assessments was to identify opportunities for additional and
refined data collection metrics and methods, and make initial recommendations to revise POR guidance.

These preliminary recommendations were developed prior to the data collection process to allow the
Project Team to demonstrate data collection of both original POR metrics and newly recommended
metrics. For programs selected for data collection, the Project Team continued to consider the need to
add, modify, or remove POR metrics throughout the data collection process, and developed final
recommendations based on lessons learned. For programs selected for metrics assessment only, the
Project Team provided initial metrics recommendations and made revisions as appropriate based on
administering agency feedback.

This chapter describes the approach used to assess the set of original POR metrics and summarizes the
initial recommendations resulting from these assessments. For programs selected for data collection,
further revisions and additional POR metrics recommendations are described in the individual program
chapters.

2.1. Initial Metrics Assessment Approach

CARB provided POR guidance documents and POR template workbooks for each eligible program within
the California Climate Investments portfolio.” CARB also provided a set of draft guidance documents for
California Climate Investments programs that were expected to become eligible for POR in the future but
did not yet have eligible operational projects.

Table 2-1 lists each of the project types selected for metrics and methods assessment and identifies the
California Climate Investments programs for which existing or draft outcome guidance was provided by
CARB. The status of POR guidance shown is based on information provided by CARB in late 2019 when
this assessment was conducted. Programs associated with multiple project types (e.g. State Water
Efficiency and Enhancement Program) appear under each applicable project type.

7POR requirements and workbooks can be downloaded from the California Climate Investments website:
“California Climate Investments Quantification, Benefits, and Reporting Materials | California Air Resources
Board,” accessed June 15, 2021, https://ww2.arb.ca.gov/resources/documents/cci-quantification-benefits-and-
reporting-materials.
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Table 2-1. Status of POR Guidance by Project Type

Project Type Programs with Existing Guidance | Programs with Draft Guidance
® Low-Income Weatherization ® Food Production
e Woodsmoke Reduction Investment Program
Energy Efficiency Measures | ® Water-Energy Grants
e State Water Efficiency and
Enhancement Program
Forest Health ® (A State Coastal
e Regional Forest and Fire Conservancy Climate Ready
Land Capacity Program
Restoration/Management e Fire Prevention Grants e Climate Adaptation and
® Prescribed Fire Resiliency Program
e (California Conservation Corps
e Low Carbon Transportation e Low Carbon Transportation

Low-Carbon Transportation
Zero-Emission Vehicles &
Equipment / Clean Mobility
Strategies

(Clean/Shared Mobility
Options and Advanced
Technology Demonstrations)

e Community Air Protection
Funds

e Funding Agricultural
Replacement Measures for
Emission reductions
(FARMER)

(various pilots)
e Low Carbon Fuel
Production

Transit & Transit-Oriented
Development

e Low Carbon Transit
Operations Program

e Transit and Intercity Rail
Capital Program
High Speed Rail Project
Affordable Housing and
Sustainable Communities

Water Efficiency Measures

Water-Energy Grants
State Water Efficiency
Enhancement Program

Urban Tree Planting

o Urban and Community
Forestry
Urban Greening
California Conservation Corps

Climate Smart Agriculture

Healthy Soils Program

Inclusion of Greenhouse Gas (GHG) Reduction Metrics: The extent to which existing metrics
captured key variables to inform the assessment of GHG reductions resulting from the project.
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The Project Team considered the extent to which the existing POR guidance for each of the above
programs aligned with methodological best practices and accounted for the range of possible outcome
metrics. Guidance from CARB indicated that POR prioritizes the inclusion of metrics that are linked to GHG
benefits, but that recommendations should also be made to include metrics that highlight other types of
project benefits. Each project type was assessed according to the following factors:




e Inclusion of Benefit Metrics: The extent to which existing metrics allowed for quantitative or
qualitative tracking of additional benefits or outcomes aside from, or indirectly related to, GHG
reductions.

e Method Appropriateness: Whether the set of original POR metrics involved appropriate methods
with respect to resource requirements, level of rigor, and clarity.

In order to make informed assessments and subsequent recommendations, the Project Team conducted
a variety of activities and referenced various sources in consideration of the above factors. This included
the following types of evaluation activities:

e Program Documentation Reviews: Reviews of available program-specific materials including QM
guidelines, calculator tools, CCIRTS project data, and program funding guidelines in order to gain an
understanding of the full range of key variables and benefits applicable to each project type.

e Subject Matter Expert Interviews: The Project Team conducted interviews and other
correspondence with subject matter experts including industry professionals and academic
researchers in order to obtain feedback on POR guidance for individual project types, identify
existing literature relevant to key variables, and gain insight into relevant best practices.

e Agency Meetings: The Project Team met with administering agencies representing programs within
each selected project type in order to gain an understanding of their experiences with outcome
reporting, consider potential challenges with specific metrics and methods, identify opportunities
for improvements to existing guidance, and discuss data collection recommendations.

Although POR guidance was developed and organized by program, many programs that shared a project
type had similar or identical POR requirements. The Project Team considered similarities between
programs within each project type but also assessed programs individually.

2.2. Initial Metrics Assessment Results by Project Type

This section summarizes the initial metrics recommendations related to each project type, organized by
recommendation category. The recommendation categories are labeled as follows:

e Additional/Revised GHG Metric: The Project Team recommended adding or revising one or more
metrics to further inform the assessment of GHG reductions resulting from projects.

e Additional/Revised Benefit Metric: The Project Team recommended adding or revising one or more
metrics to further capture additional benefits or impacts resulting from projects.

The metrics and justifications included in Sections 2.2.1 through 2.2.6 below represent preliminary
recommendations prior to the sample project data collection effort, and the Project Team identified the
need to add to, revise, or remove these recommended metrics as a result of data collection findings. These
preliminary recommendations are included to provide context for the subsequent data collection and
analysis effort and final recommendations. Decisions to modify these lists of metrics are described in the
individual program chapters.

2.2.1. Transit & Transit-Oriented Development

Additional GHG Metric (Capital Improvements, Expanded/Upgraded Service Projects): Average trip
length

The GHG reduction calculations within the QMs for transit projects are based on an estimate of avoided
vehicle miles traveled, which relies on average trip length for the relevant transit type as taken from

12



historical data within the National Transit Database (NTD). To the extent that transit agencies are able to
collect trip length data and number of trips along with ridership, reporting average trip length for specific
project sites as part of POR would further inform the GHG estimates for completed transit projects.

Revised GHG/Benefit Metric (Affordable Housing Projects): Mode share, by mode

The original POR metric of “Mode share of residents, in aggregate and by income” was developed as a
single field in the POR reporting template, which limits the level of detail that can be reported for this
metric. Revising this metric to capture the share of various transportation methods used by residents
(transit, ridesharing, active transportation, personal vehicles) would allow for a more complete
understanding of the mode share of project populations, further informing GHG estimates and other
project benefits.

2.2.2. Water Efficiency

Additional GHG Metric (Water-Energy Grants): Quantity of buildings or residences selected for project
outcome reporting with gas vs. electric water heating

Original POR guidelines for Water-Energy Grants required information on the specific locations selected
for outcome reporting, as individual Project IDs for these two programs can contain multiple sites. As
measures installed through this program may achieve either gas or electric energy savings depending on
the water heating fuel type, reporting water heating information would provide a more complete
depiction of hot water-based energy savings per home.

Additional Benefit Metric (SWEEP): Change in SWEEP project on-farm water use

Water use is a key component of SWEEP and CDFA assesses this metric for internal use, but original SWEEP
POR guidance did not include change in water use as an outcome metric. CARB feedback suggested that
this metric may have been omitted from initial guidelines unintentionally or due to past grantee
sensitivities surrounding water usage.

Additional Benefit Metric (SWEEP): Confirmation that soil health practices are still being implemented
(if applicable)

Some SWEEP projects result in funding recipients implementing new practices that contribute to
improved soil health (cover cropping, reduced tillage, etc.), and the benefits of these practices are
considered in the program funding decision for individual projects. These practices are co-benefits under
the Soil Health and Conservation co-benefits assessment methodologies, and are currently tracked as part
of outcome reporting under the Healthy Soils Program. Tracking the continuation of these practices for
SWEEP would capture and attribute an additional established benefit that is not currently addressed in
POR guidance for this project type.

2.2.3. Low-Income Weatherization

Additional GHG Metric (Low-Income Weatherization, Water-Energy Grants): Quantity of each type of
measure represented in project outcome sample

Individual Project IDs for these programs can contain multiple sites, where each site may have received a
different set of energy efficiency measures. Reporting the quantity of each type of measure represented
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by the project outcome sample in the reporting template would provide a more complete depiction of
the relationship between measure mix and energy savings.

Additional GHG Metric (Low-Income Weatherization): Quantity of buildings or residences selected for
project outcome reporting with gas vs. electric heating

Similar to above, POR guidance for Low-Income Weatherization requires the administering agency to
provide information on the specific locations selected for outcome reporting, as individual Project IDs for
this program can contain multiple sites. Measures installed through these projects may achieve both gas
and electric energy savings depending on the heating fuel type of the building, and reporting heating type
would provide a more complete depiction of gas and electric energy savings per home.

2.2.4. Forest Health

Additional Benefit Metric (Reforestation, Pest Management, Forest Fuels Treatment Projects): Fuel
load

GHG benefits from these types of forestry projects rely on increased carbon sequestration either due to
planting new trees (reforestation) or reducing tree mortality risk (pest management, fuels treatment). In
each of these cases, projects may have direct or indirect impacts on surface fuel load, both initially (such
as through burning or removing biomass) and during the years following the intervention.

Tracking and reporting fuel load provides a sense of long-term project impacts, allowing for comparison
to baseline values and untreated sites. This may also help to identify sites that need to be re-treated or
maintained during the outcome period.

Additional Benefit Metric: Qualitative assessment of project impacts on ecological factors

POR guidance for the CA State Coastal Conservancy Climate Ready Program and Climate Adaptation and
Resiliency Program specifies including a qualitative assessment of project impacts on various ecological
factors. While a descriptive assessment of project ecological impacts may provide useful information
related to project outcomes, it may be difficult to compare these assessments across projects or within a
single project over time. Additionally, using a single field to describe all types of ecological impacts may
create difficulties in identifying specific impacts related to individual factors.

This recommendation involves revising this metric to specify a set of qualitative criteria that can be used
in assessing whether the status of ecological factors such as biodiversity, population, erosion, etc. have
improved, remained constant, or have otherwise changed since project implementation.® This would
involve separating the ecological factors into individual outcome metric categories, with funding
recipients completing fields that are relevant to the specific project.

As other land restoration/management programs report ecological objectives and benefits as part of
project applications and planning, this recommendation also applies to POR for other programs such as
Forest Health. Tracking these ecological impacts in a standardized fashion would allow these programs to
capture and report benefits that are not currently included in the POR phase.

8David A. Pyke et al., “Rangeland Health Attributes and Indicators for Qualitative Assessment,” Journal of
Range Management 55, no. 6 (2002): 584-97, https://doi.org/10.2458/azu_jrm_v55i6_pyke.
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2.2.5. Urban Tree Planting

Additional GHG Metric: Quantity of re-plantings (trees planted to replace dead or unhealthy project
trees)

The original POR metric for tree mortality rates called for dividing the total number of trees alive at
present by the total number of trees originally planted. This would not account for cases where dead trees
are replaced by new trees, such as part of a maintenance agreement with the administering agency.
Tracking the number of trees used as replacements for dead or unhealthy original project trees would
allow for a more complete understanding of the total number of trees (original plantings and replacement
plantings) needed to achieve and maintain program benefits throughout the outcome period.

2.2.6. Low-Carbon Transportation Zero-Emission Vehicles & Equipment / Clean Mobility
Strategies

Additional GHG Metric/Additional Method (Clean/Shared Mobility Options): Avoided internal
combustion engine vehicle miles traveled

Clean/Shared Mobility Options initiatives achieve GHG reductions by encouraging the use of low-carbon
options such as electric vehicles (EVs) as a substitute to conventional options such as internal combustion
engine (ICE) vehicles. Original POR guidance did not include metrics to capture what method of
transportation would have been used in the absence of Clean/Shared Mobility Options projects. This
recommendation involves collecting data from users as part of a self-report survey and reporting the
percentage of users who indicate that they would choose a conventional vehicle if the Clean/Shared
Mobility Options service were not available, and assessing the mileage associated with these trips to
estimate the quantity of miles that would have been traveled using an ICE vehicle in the absence of the
service.

Additional Benefit Metric/Additional Method (Clean/Shared Mobility Options): Improved mobility
vehicle miles traveled

As Clean/Shared Mobility Options services in disadvantaged and low-income communities are designed
to assist individuals who may otherwise be unable to effectively meet their transportation needs, tracking
improved mobility would more fully capture the qualitative benefits of these programs to individuals and
communities. This recommendation involves collecting data on whether users would have made trips in
the absence of the Clean/Shared Mobility Options service, and assessing the mileage associated with
Clean/Shared Mobility Options travel for these trips to estimate the miles associated with improved
mobility (e.g. miles associated with trips that participants would not have been able to take in the absence
of the service).

2.2.7. Results for Project Types Selected for Metrics Assessment Only

The following project types were selected for metrics assessment only and were not included in the data
collection sample. While the above metrics recommendations were preliminary and were updated as
needed based on findings from the data collection process, the metrics presented below represent final
metrics recommendations for these project types.
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2.2.7.1. Low Carbon Fuels

Additional GHG Metric (Low Carbon Fuel Production): Indication of whether a Low Carbon Fuel Standard
Certified Pathway has been obtained, and if so, Carbon Intensity score and ID

As Low Carbon Fuel Production funding recipients are likely to register the funded fuel under the Low
Carbon Fuel Standard (LCFS), they would be able to report whether the fuel has received a provisional or
final certified LCFS pathway during the outcome reporting period. Tracking the status of this certification
and identifying the associated Carbon Intensity (Cl) score and ID would link the California Climate
Investments program with an industry standard form of measurement for low carbon fuels.

Additional Benefit Metric (Low Carbon Fuel Production): Non-fuel coproducts generated (if applicable)

The original POR guidelines for this program included metrics for quantity of fuel produced, but did not
account for non-fuel coproducts that may be created during the fuel production process. This would
include products such as distiller’s grains, corn oil, biochar, or other bio products. Reporting the quantity
of non-fuel coproducts (in gallons or tons per year) produced would capture an additional benefit that
can be attributed to this program.

2.2.7.2. Climate Smart Agriculture
Additional GHG Metric (Healthy Soils Program): Soil organic matter

Soil samples are collected prior to project implementation, and annually for 2 years following project
operation. CDFA currently tracks soil organic matter through this process and reporting it within project
outcomes over time would further link project results to prospective program GHG estimates.

In addition to soil organic matter, the Project Team initially recommended collecting soil health indicators
such as bulk density, pH, electrical conductivity, and other metrics that are typically included in soil health
assessments as specified by National Resources Conservation Service (NRCS) guidelines.® However, based
on feedback from CDFA regarding cost and technical barriers to requiring these metrics for incentive
recipients, the Project Team removed the soil health indicators metric from its list of recommendations
and defers to CARB as to whether these or other indicators are needed and can be effectively
implemented for this program.

2.3. Summary of Metrics Assessment Results

Table 2-2 organizes each of the above metrics recommendations by program for reference.
Recommendations that apply to multiple programs are repeated across each relevant program.

9 USDA Natural Resources Conservation Service. “Guidelines for Soil Quality Assessment in Conservation
Planning,” 2001. https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051259.pdf
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Table 2-2. Initial Metrics Recommendations by Program

Low-Income Weatherization

Measure mix of sampled sites

Distribution of primary heating types of sampled
sites

Water-Energy Grants

Measure mix of sampled sites

Distribution of primary water heating fuel types of
sampled sites

State Water Efficiency and Enhancement Program

Change in SWEEP project on-farm water use

Confirmation of continued soil health practices (if
applicable)

Forest Health

Qualitative assessment of project impacts on
ecological factors

Fuel load

Regional Forest and Fire Capacity

Qualitative assessment of project impacts on
ecological factors

Fuel load

Fire Prevention Grants

Fuel load

CA State Coastal Conservancy Climate Ready
Program

Qualitative assessment of project impacts on
ecological factors (Revision)

Climate Adaptation and Resiliency Program

Qualitative assessment of project impacts on
ecological factors (Revision)

Low Carbon Transportation

(Clean Mobility) Avoided internal combustion
engine vehicle miles traveled

(Clean Mobility) Improved mobility vehicle miles
traveled

Low Carbon Fuel Production

Indication of Low Carbon Fuel Standard (LCFS)
Carbon Intensity Score

Non-fuel coproducts generated (if applicable)

Low Carbon Transit Operations Program

(Capital Improvements, Expanded/Upgraded
Service Projects) Average trip length

Transit and Intercity Rail Capital Program

(Capital Improvements, Expanded/Upgraded
Service Projects) Average trip length

Affordable Housing and Sustainable Communities

Mode share, by mode (Revision)

(Capital Improvements, Expanded/Upgraded
Service Projects) Average trip length

Urban and Community Forestry

Quantity of replacement trees planted

Urban Greening

Quantity of replacement trees planted

Healthy Soils Program

Soil organic matter
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2.4. Final Metrics Recommendations

For programs selected for data collection, the Project Team continued to assess the appropriateness of
these metrics throughout the data collection process and made additional recommendations to remove,
revise, or add POR metrics based on the findings from the data collection for sampled projects, which are
described in the following chapters.

As the project sample did not include projects from all of the above programs, the Project Team
determined whether the need to add, revise, or remove POR metrics as a result of the data collection
process should be applied to other similar programs which did not receive sample data collection. These
determinations were made based on the similarity of program components and the similarity of existing
POR metrics among programs.

The complete set of recommended POR metrics based on findings from the entirety of the project,
including metrics that were in place prior to the project and that the Project Team recommended
retaining, is provided in Appendix A. Detailed descriptions of metrics that were developed by the Project
Team and were not in place within POR at the start of this project are provided in Appendix B.
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3.

This chapter describes the approach for sampling projects from selected programs and summarizes the
types of data collection and evaluation activities conducted. The subsequent individual program chapters
describe the data collection approach, assessment results, and recommendations specific to each

Project Data Collection and Assessment

program.

3.1. Sampling of Projects for Data Collection

The Project Team analyzed the CCIRTS database export of GGRF projects provided by CARB to select and
recommend a sample of projects for POR data collection. Based on the findings from the project type and
program selection process described in Chapter 1, projects were sampled from the following California

Climate Investments programs:

To focus the evaluation on projects where data collection would provide the greatest value and
opportunity for insight into project outcomes, the Project Team identified key characteristics to prioritize
and assist in this selection process. These characteristics varied by program but generally included:

Forest Health Program

State Water Efficiency Enhancement Program

Affordable Housing and Sustainable Communities

Low Carbon Transit Operations Program

Transit and Intercity Rail Capital Program

Low-Income Weatherization (Single-family and Multi-family Energy Efficiency and Solar)
Urban and Community Forestry

Urban Greening

Low Carbon Transportation: Car Sharing and Mobility Options Pilot

Low Carbon Transportation: Zero-Emission Truck and Bus Pilot

Low Carbon Transportation: Off-Road Advanced Technology Demonstrations Pilot
Low Carbon Transportation: On-Road Advanced Technology Demonstrations Pilot

Low Carbon Transportation: Advanced Technology Freight Demonstration

Funding level: For programs where funding level varied substantially across projects, the Project
Team made efforts to ensure that some portion of the sample included projects receiving a high

level of GGRF dollars proportional to other projects in the program.

Cost per GHG outliers: For programs where dollars per ton of GHG reduction varied substantially
across projects, the Project Team made efforts to ensure that some portion of the sample included
projects whose cost per ton were particularly high or particularly low proportional to other projects

in the program.

Priority Population benefit: The Project Team made efforts to ensure that some portion of the
sample for each program included projects contributing to priority population benefits, with the
objective that the proportion of priority population benefits among the overall sample would at
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least meet the statutory investment minimums required for the California Climate Investments
portfolio.1°

Other major benefits: For programs with a major benefit other than GHG reduction (e.g. gallons of
water saved for water efficiency projects), the Project Team made efforts to ensure the sample
included projects with a high level of these benefits relative to other projects in the program.

Grant type representation: For programs with a variety of grant types (e.g. conservation
easements, reforestation, and fuels reduction for the Forest Health Program), the Project Team
made efforts to ensure that the sample included projects from multiple grant types.

Project Type representation: For programs containing projects that are associated with multiple
project types that were of interest in the evaluation (e.g. Energy Efficiency Measures and Energy
Generation for Low-Income Weatherization), the Project Team made efforts to select projects
belonging to more than one prioritized project type.

Whenever possible, including all cases where multiple projects met the relevant priority characteristics
for a given program, the Project Team conducted random sampling to select individual projects. Common
reasons that a project was not selected for data collection include:

Project timing: Projects with operational or completion dates after June 2020, or with unverified
operational or completion dates, were excluded from sampling as per CARB guidelines due to the
time frame of the data collection task.

Project size: Projects with particularly low funding levels relative to other projects in a program (e.g.
lowest 1% or 5% depending on the program) were not prioritized and typically were not selected
for data collection, except in cases where programs contained many similarly sized small projects
and random sampling resulted in the selection of these smaller projects.

Geographic distribution: The Project Team conducted a qualitative review of the initial sample set
and re-sampled geographically clustered projects when necessary in order to maintain a sample
that had a high degree of geographic distribution.

Outdated projects: In certain cases, the Project Team received feedback from administering
agencies indicating that an initially sampled project had been completed under an outdated
iteration of the program and would not be representative of current program structure or scope.
The Project Team reviewed each of these projects and re-sampled in some instances.

Table 3-1 lists the number of sampled projects by program and the total number of candidate projects
eligible for POR by program. The table also displays the GGRF funding and GHG reductions reported for
each program and for the project sample as per CCIRTS records. The Project Team conducted this sampling
process in October 2019, and the displayed total program GGRF funding values and GHG reductions are
based on data from a 2019 version of the CCIRTS database and do not represent current totals.

10 CARB indicated that CCIRTS reporting fields for disadvantaged community and low-income community

benefits changed over time in alignment with statutory requirements and that older projects may not have data
for specific priority population benefits fields that were not yet in place at the time of project implementation. Due
to this, the sampling analysis did not include assessing the low-income and disadvantaged community benefits
represented by the set of sampled projects as a portion of all CCIRTS projects.
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Table 3-1. Characteristics of Sampled Projects by Program

Total % of GGRF % of GHG
. Sampled Total Program . Sampled Total Program .
. Sampled | Candidates . Funding ) Reductions
Program Name . .. Projects GGRF Implemented Projects GHG GHG
Projects Eligible for Fundin GGRF Fundin Represented Reductions Reductions Represented
POR g & by Sample by Sample

Low Carbon Transit Operations
Program 4 42 $26,388,083 $249,180,069 11% 939,465 3,198,700 29%
l;igi;tni”d Intercity Rail Capital 5 16 $91,057,000 |  $338,919,000 27% 146,784 2,340,127 6%
Affordable Housing and 5 35 $53,681,459 | $311,392,872 17% 52,324 836,718 6%
Sustainable Communities
State Water Efficiency 6 600 $826,213 | $61,541,123 1% 8,615 745,636 1%
Enhancement Program
Low-Income Weatherization 4 5,566 $803,932 $119,829,319 1% 3,123 418,618 1%
Forest Health Program 7 43 $13,385,342 $110,066,342 12% 783,591 5,199,816 15%
Urban and Community Forestry 3 56 $1,866,017 $38,272,327 5% 9,059 260,587 3%
Urban Greening 1 4 $1,200,000 $6,832,200 18% 859 2,100 41%
ngTti'oiirPSi‘:zr'"g and Mobility 1 5 $1,363,847 $9,551,209 14% 192 3,235 6%
EETS 'Pﬁi;O'Em'ss'm Truckand 1 8 $22,347,502 |  $82,822,315 27% 9,760 106,514 9%
LCT - Off-Road Advanced
Technology Demonstrations 1 6 $5,339,820 $19,864,635 27% 694 2,527 27%
Pilot
LCT - On-Road Advanced
Technology Demonstrations 1 2 $6,994,600 $12,076,078 58% 30 430 7%
Pilot
LCT - Advanced Technology 1 3 $9,100,800 |  $47,269,700 19% 5,235 13,082 40%
Freight Demonstration

Total 40 6,386 $234,354,615 | $1,407,617,189 17% 1,959,731 13,128,090 15%

Program data in this table are based on a CCIRTS project database export received from CARB in October 2019.
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3.2. Key Project Data Collection and Assessment Objectives
The objectives of the project data collection and assessment task were as follows:

e Collect data: Use stipulated POR methods to collect the data necessary to calculate POR metrics for
each sampled project.

e Analyze collected data: Use stipulated POR methods to calculate outcome metrics for each sampled
project.

e Assess barriers to data collection: Identify instances where data were not available or could not be
collected due to issues with a stipulated data collection method, lack of access to project sites or
documentation, or other issues. Characterize barriers that may serve as challenges for future POR
data collection efforts.

e Identify the need to add, modify, or remove POR metrics or methods: Based on findings from the
data collection and analysis activities, determine whether additional modifications to POR
guidelines, such as revised metrics or methods, would improve collected data and results.

¢ Identify broader evaluation considerations: Based on findings from the data collection and analysis
activities, and with consideration of the background and context surrounding evaluation of
California Climate Investments programs, develop conclusions and recommendations designed to
support improved evaluation of individual programs or California Climate Investments as a whole.

3.2.1. Overall Goal of Project Data Collection and Analysis

The project involved the collection of a wide range of quantitative data. However, due to the small sample
size per program, and data quality and methodological differences among sampled projects, the collected
project data cannot be generalized to represent programs as a whole. Additionally, POR is not currently
designed to calculate GHG benefits or cost-effectiveness for individual projects.

For these reasons, and in accordance with CARB objectives for this project, much of the analysis effort
focused on using the data collection process to develop qualitative findings regarding the strengths and
limitations of POR as a reporting phase. This included considering possible improvements in data
collection and reporting that could allow for generalization of findings or in-depth analysis of GHG benefits
at a higher level of rigor than current QM calculator procedures.

3.3. Types of Activities Conducted

To accomplish the above objectives, the Project Team conducted the following types of evaluation
activities. Specific approaches and activities are described in each program chapter, but generally
included:

e Administering Agency Interviews and Documentation Requests: The Project Team met with staff
of program administering agencies to gain an understanding of program structure, existing data
collection and reporting procedures, and sampled project characteristics. This included requesting
available documentation for sampled projects.

e Project Documentation Reviews: The Project Team reviewed publicly available project
documentation or documentation provided by administering agencies for sampled projects to
understand project details such as the timing and scope of project components, QM inputs that
were used to calculate GHG emission reductions, and co-benefits associated with projects. Project
documentation also served as the source for certain POR metrics.
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e Grantee and Project Partner Interviews and Data Requests: The Project Team met with grantees
and project partners such as contractors to gain insight into the availability of POR metrics, identify
barriers to data collection, and gain feedback on POR as a reporting phase. Additionally, the Project
Team requested project baseline and post-project data records as needed to support the calculation
of POR metrics.

e Survey Data Collection: For programs with POR metrics that could be assessed through participant
surveying, the Project Team coordinated with grantees or project partners to develop or refine
survey instruments, initiate data collection, and request collected survey data in support of
calculating POR metrics.

e Analysis of Data Records: Upon collecting project documentation, operational data records, survey
data, or other data types, the Project Team analyzed these data to calculate POR metrics for
sampled projects. This involved using the analysis methods that were prescribed by POR, replicating
methods currently used by administering agencies to report POR metrics, or developing analysis
methods that could be replicated by administering agencies or grantees.

e Remote Observation of Project Sites: For programs with projects that may benefit from a form of
remote sensing, the Project Team observed sites with remote sensing imagery and tools to explore
the possible use of these methods for POR, and to characterize related barriers and opportunities.

e Assessment of Barriers and Evaluation Considerations: Throughout the data collection and analysis
process, the Project Team considered barriers, challenges, limitations, and opportunities for
improvement to POR and evaluation within individual programs and the broader California Climate
Investments portfolio. This included consideration of the background and context of evaluation
surrounding California Climate Investments and related programs. Additional contextual and
background information related to this aspect of the data collection effort is described below in
Section 3.4.

3.4. Review of Evaluation Background and Context

When reviewing the existing data collection, analysis, and overall evaluation procedures in place for the
project sample, the Project Team considered the background and context of program evaluation within
California Climate Investments and other energy and GHG reduction programs. This included reviewing
past efforts to implement outcome reporting within California Climate Investments; California evaluation,
measurement, and verification (EM&V) guidelines and resources; program evaluation efforts within the
Regional Greenhouse Gas Initiative (RGGI); and in-depth studies of California Climate Investments
programs that have been conducted by academic and industry researchers.

3.4.1. California Climate Investments Phase 2 Reporting

The initial concept for evaluating the impacts of California Climate Investments projects after
implementation was referred to as Phase 2 data collection and reporting, which is described in the 2015
California Climate Investments Funding Guidelines.!! Based on this description, Phase 2 was intended to
require grantees and administering agencies to collect primary data on project performance to
demonstrate that expected GHG emission reductions and other benefits were being achieved. Within
Phase 2, a subset of projects would be selected to provide metrics to support GHG quantification in the

11 california Air Resources Board, “Cap and Trade Auction Proceeds Funding Guidelines for Agencies That
Administer California Climate Investments,” 2015,
https://ww2.arb.ca.gov/sites/default/files/classic/cc/capandtrade/auctionproceeds/arb-funding-guidelines-for-ca-
climate-investments.pdf.
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years following implementation, and administering agencies would be responsible for determining the
appropriate approach for meeting Phase 2 requirements.

The 2015 California Climate Investments Funding Guidelines provide several suggestions to agencies for
how to implement Phase 2 requirements in their programs, such as including data collection requirements
in the grant agreement, issuing a contract to a third-party evaluator using administrative funds, or having
agency staff conduct the data collection and reporting process. In discussions with the Project Team, CARB
indicated that Phase 2 reporting was not successfully implemented due to barriers associated with data
collection costs, logistics, and concerns surrounding the recalculation of GHG benefits after project
implementation once funding had already been expended. POR was derived from the overall intent of
Phase 2 reporting as a form of collecting information about projects in the period after implementation,
but was more limited in scope and expressly did not seek to calculate GHG benefits or measure program
cost-effectiveness.

3.4.2. California Energy and Resource Acquisition Program Evaluation Guidelines

The state of California has developed several resources and standards related to program EM&V. Many
of these are intended for use in energy efficiency programs such as those implemented with utility
ratepayer funds, but the general evaluation concepts and guidelines may have relevance to the broad
portfolio of projects funded through California Climate Investments. The California Evaluation Framework
establishes a uniform approach for evaluating the processes, impacts, and cost-effectiveness of energy
efficiency and resource acquisition programs implemented in the state of California.!? Development of
this framework was mandated by the California Public Utilities Commission (CPUC) to provide a standard
set of evaluation guidelines for use by utilities, policymakers, program implementers, and evaluators.

The California Standard Practice Manual outlines the core inputs and tests that are used to assess program
cost-effectiveness for energy programs, including the Total Resource Cost (TRC) test which considers costs
incurred by both the program provider and participant, and the Societal Test which also incorporates
externalities such as environmental effects.’®

The California Energy Efficiency Evaluation Protocols provide detailed guidance for program evaluators
and policy makers in their design and implementation of program evaluations. This includes information
on the importance and process for conducting benefits impact evaluations, measurement and verification
of measures and treatments, process evaluations to support program improvements, and the appropriate
level of rigor to use in evaluation activities based on factors such the magnitude of expected program
benefits and the degree of uncertainty associated with these expected benefits.'*

12 Nick Hall et al., “The California Evaluation Framework,” 2004,
https://doi.org/10.13140/RG.2.1.5142.1680.

13 Woodrow W. Clark, Arnie Sowell, and Don Schultz, “California Standard Practice Manual: Economic
Analysis of Demand-Side Programs and Projects,” in Sustainable Communities Design Handbook (Elsevier, 2010),
277-312, https://doi.org/10.1016/B978-1-85617-804-4.00018-5.

4 The CA Energy Efficiency Evaluation Protocols and other CA evaluation standards and guidelines can be
found on the CPUC website:

“Energy Efficiency Evaluation, Measurement, and Verification,” accessed June 14, 2021,
https://www.cpuc.ca.gov/General.aspx?id=5399.
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3.4.3. Regional Greenhouse Gas Initiative (RGGI) Evaluation

The Regional Greenhouse Gas Initiative (RGGI) is a multi-state Cap-and-Trade program of Northeast and
Mid-Atlantic states that seeks to reduce CO, emissions through auctioning limited emissions allowances
to qualified bidders in each participating state. Similar to California Climate Investments, auction proceeds
are reinvested in a variety of energy and GHG reduction and abatement programs.'® Each state is
responsible for developing programs to reinvest auction proceeds and for reporting the impacts of these
programs. Program evaluation methods are also determined at the state level.

The New York State Energy Research and Development Authority (NYSERDA) produces status reports
summarizing the allocation and impact of RGGI funds for New York State, and these reports indicate that
NYSERDA has funded several evaluation studies for RGGI consumer-based energy efficiency programs to
assess the impacts, processes, and other components. Specifically, NYSERDA describes studies using the
following categories:'®

e Impact Evaluations: Measure the outcomes and cost-effectiveness of programs and compare these
results to initial program expectations and goals. NYSERDA reports expected program impacts in its
required RGGI expenditure status updates, and then later reports the results of any impact
evaluations as supplementary material.

e Market Evaluations: Characterize the market and context of programs to support effective program
design and delivery.

e Process Evaluations: Assess the effectiveness of program design and delivery and provide
recommendations for program improvement.

e Logic Model Reports: Identify the characteristics and relationships of program components and
objectives.

e Evaluation Readiness Reviews: Also referred to as evaluability assessments, these studies
determine whether programs are designed in a manner that allows evaluations to yield informative
results.

These categories of evaluation are common to the broader EM&V landscape and California evaluation
standards. The California Energy Efficiency Evaluation Protocols adopted by CPUC denote and provide
guidelines for impact evaluation, process evaluation, and market evaluation, and the descriptions within
NYSERDA reporting are consistent with CPUC stated objectives and approaches.

3.4.4. Evaluation Research and Impact Studies Conducted for California Climate Investments
Programs

Academic and industry researchers have conducted in-depth studies on subsets of California Climate
Investments programs and projects using primary data to assess GHG impacts, co-benefits, program
processes, and equity and environmental justice (EJ) considerations. These studies have been funded
through matching funds provided by California Climate Investments grantees or project partners, third-

15 “Investments of Proceeds | RGGl, Inc.,” accessed June 14, 2021,
https://www.rggi.org/investments/proceeds-investments.

16 “New York State Regional Greenhouse Gas Initiative-Funded Programs: Semiannual Status Report
through June 30, 2020” (NYSERDA, December 2020), https://www.nyserda.ny.gov/-
/media/Files/Publications/Energy-Analysis/RGGI/2020-06-EEA-RGGI-2020-H1.pdf.
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party evaluation contracts issued by program administering agencies, and other grants and funding from
organizations that are not directly associated with California Climate Investments. Examples include:

e Surveys and modeling studies to assess the impacts of California Climate Investments incentives and
equity focused rebates for electric vehicles (EVs), such as those provided through the California
Clean Vehicle Rebate Project (CVRP) and Clean Cars 4 All;Y

e Monitoring of urban tree planting sites, including sites funded by the Urban and Community
Forestry (UCF) Program, to assess mortality rates and collect baseline characteristics;®

e Equity evaluations of clean mobility programs, including carsharing programs funded by California
Climate Investments Clean Mobility Options (CMO);*° and

e Grantee partnerships with academic institutions and to analyze the impacts of California Climate
Investments funded projects such as transit and forestry improvements.?°

California Climate Investments also includes programs with the specific objective of conducting research
or evaluation, such as CAL FIRE Forest Health Research Program and the SGC Climate Change Research
Program, though these grants do not necessarily involve EM&V of California Climate Investments-funded
treatments, vehicles, or equipment.?

As California Climate Investments does not uniformly require grants to receive EM&V, the presence or
absence of in-depth studies varies by program. Additionally, results of these research studies typically do
not inform the GHG benefits that are publicly reported by CARB for individual programs or projects, as
these reported benefits are based on outputs from CARB-developed QM calculator tools.?

17 Alan Jenn et al., “An Examination of the Impact That Electric Vehicle Incentives Have on Consumer
Purchase Decisions Over Time,” May 1, 2019, https://doi.org/10.7922/G2S46Q51.;

Gil Tal et al., “Electric Cars in California: Policy and Behavior Perspectives,” 2020, 11-25,
https://doi.org/10.1007/978-3-030-38382-4_2.;

8 Natalie van Doorn and Erika Teach, “Sacramento Tree Foundation Shade Tree Program: 2015-2018 Tree
Mortality and Baseline for Long-Term Monitoring” (USDA Forest Service, September 2018).;

Yekang Ko et al., “Long-Term Monitoring of Sacramento Shade Program Trees: Tree Survival, Growth and
Energy-Saving Performance,” Landscape and Urban Planning 143 (November 2015): 183-91,
https://doi.org/10.1016/j.landurbplan.2015.07.017.

19 “Clean Mobility Equity: A Playbook Lessons from California’s Clean Transportation Programs,” The
Greenlining Institute, March 25, 2021, https://greenlining.org/publications/reports/2021/clean-mobility-
transportation-equity-report/.

20 LCTOP grantee Santa Clara Valley Transportation Authority partnered with Lehigh University to analyze
the impacts and performance of its electric bus fleet: “Convergence by Design | P.C. Rossin College of Engineering
& Applied Science,” accessed June 14, 2021, https://engineering.lehigh.edu/research/resolve/volume-1-
2019/convergence-design.;

Documentation for some CAL FIRE Forest Health grants indicates the involvement of academic
researchers, such as Cambria Forest Health (8GG14601) which states that researchers from California Polytechnic
State University (Cal Poly) will establish research plots to monitor baseline and post-project conditions.

21 CARB provides resources for universities and research institutions to access funding opportunities:
“Grants for Universities/ Research Institutions,” California Climate Investments, accessed June 14, 2021,
http://www.caclimateinvestments.ca.gov/funding-for-universities-research-institutions.

22“Annual Report to the Legislature on California Climate Investments Using Cap-and-Trade Auction
Proceeds” (California Climate Investments, April 2021),
https://ww2.arb.ca.gov/sites/default/files/classic//cc/capandtrade/auctionproceeds/2021_cci_annual_report.pdf.
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3.4.5. Overall Review Findings

This review suggests that detailed and comprehensive guidelines are in place for EM&V of energy
efficiency programs, and that in-depth evaluations are regularly conducted for energy programs such as
those funded through RGGI. The reviewed resources did not provide industry standard evaluation
guidelines specific to transportation, natural resources, and other project types that are funded through
California Climate Investments, though concepts related to project verification, data collection, and
analysis may be relevant to a wide range of project types. EM&V of California Climate Investments
programs occurs to some extent based on the availability of funding for targeted studies, but is not
formally required across programs by California Climate Investments Funding Guidelines or incorporated
into public reporting of program impacts.

Overall, the Project Team found that these resources provided valuable context related to the range of
evaluation activities that have been or could potentially be conducted for GHG reduction programs.
Additionally, this review provided insight into the potential evaluation challenges and limitations in
relation to available resources, the extent of program evaluability, and overall evaluation rigor.

The individual program chapters provide findings and recommendations related to evaluation potential
and associated challenges based on the data collection and assessment of sampled projects.
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3.5. Organization of Sampled Projects and Reported Results

Although CARB initially organized programs by project type, the Project Team found that references to
the project types used internally by CARB were not clearly understood by administering agencies.
Additionally, organizing the sample in terms of project type resulted in challenges due to programs
containing multiple project types, project types being relevant to multiple programs, and projects within
programs not necessarily sharing the same set of project types as each other.

To minimize confusion when communicating with CARB and administering agencies and to simplify the
process of presenting results, the Project Team discontinued references to CARB-defined project types
during the data collection effort and instead referred to projects by their California Climate Investments
program. For reporting purposes, this included combining some programs into program groups based on
the similarity of POR metrics and funded projects.

The following chapters present the approach, results, and recommendations from the data collection
effort for each of these programs and program groups:

e Transit (LCTOP and TIRCP)

e Affordable Housing and Sustainable Communities

e Water Efficiency (SWEEP)

e Low-Income Weatherization

e Forest Health

e Urban Forestry and Tree Planting (UCF and UG)

e Low Carbon Transportation: Clean/Shared Mobility Options

e Low Carbon Transportation: Advanced Technology Demonstrations

As some California Climate Investments programs contain similar components, such as capital transit
improvements existing as a component within both LCTOP/TIRCP and AHSC, the Project Team considered
certain findings for sampled projects to be relevant to multiple programs and added these findings and
associated recommendations to each applicable program chapter. These cross-program findings are
denoted within the program chapters, and Chapter 12 presents overarching findings and
recommendations that are applicable to the broader California Climate Investments portfolio.
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4. Transit

California Climate Investments includes programs which fund the purchase of transit vehicles or
equipment and support the expansion of transit services and facilities. The data collection sample
included transit projects within the Transit and Intercity Rail Capital Program (TIRCP) and Low Carbon
Transit Operations Program (LCTOP). For the purposes of POR assessment and reporting, the Project Team
combined TIRCP and LCTOP into a single Transit program group.

e TIRCP is administered by Caltrans on behalf of the California State Transportation Agency (CalSTA)
and provides funding for capital improvements such as the purchase of transit vehicles and the
expansion of bus, rail, and ferry transit systems.?

e LCTOP is administered by the California Department of Transportation (Caltrans) and provides
funding to transit agencies to support the purchase of transit vehicles and equipment, the
development or expansion of bus and rail services, and the operation of new services and facilities.?

While programs such as the Affordable Housing and Sustainable Communities (AHSC) Program also
contain transit-related components, the Project Team categorized AHSC into a separate program chapter
due to the distinct data collection and evaluation considerations associated with affordable housing and
transit-oriented development.?® This chapter focuses on the sampled TIRCP and LCTOP projects.

4.1. Project Sample

At the time of project sampling in October 2019, there were 16 TIRCP projects and 42 LCTOP projects
eligible for POR based on information received from CARB. The final data collection sample included five
projects from TIRCP and four projects from LCTOP. The projects in the data collection sample have the
following main components.

4.1.1. TIRCP Sampled Projects

e TIRCP Project 1: Expanding the San Francisco Municipal Transportation Agency (SFMTA) Light Rail
Vehicle Fleet. Grantee: SFMTA; CCIRTS Project ID 0016000121. This TIRCP funding is allocated to
the purchase of eight light rail vehicles (LRVs) to expand the SFMTA LRV fleet.

e TIRCP Project 2: San Diego Metropolitan Transit System (SDMTS) Trolley Capacity Improvements
Project. Grantee: SDMTS; CCIRTS Project ID 0016000188; 0017000040. This project consists of
adding a new courthouse terminal station in downtown San Diego for the Blue and Orange SDMTS
trolley lines as well as purchasing nine Siemens S70 light rail vehicles to expand Blue line and Orange
line service capacity and total number of trips. TIRCP funding was allocated to the construction costs
of the courthouse terminal and the purchase of light rail vehicles.

e TIRCP Project 3: Sonoma-Marin Area Rail Transit (SMART) Rail Car Capacity Project. Grantee:
SMART; CCIRTS Project ID 0016000237. The TIRCP funding for this project is allocated towards the
purchase of four additional rail cars which are intended to expand the capacity of the SMART rail

B TIRCP program website:
https://dot.ca.gov/programs/rail-and-mass-transportation/transit-and-intercity-rail-capital-program

24 LCTOP program website:
dot.ca.gov/programs/rail-and-mass-transportation/low-carbon-transit-operations-program-lctop

5 The approach and findings for the AHSC program are presented in Chapter 5.
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fleet and are part of a larger expansion project involving the construction of a 70-mile commuter
rail and parallel bicycle and pedestrian pathway project.

e TIRCP Project 4: Bravo! Route 560 Rapid Buses. Grantee: Orange County Transportation Authority;
CCIRTS Project ID 0016000041. This project consists of the purchase of four compressed natural gas
(CNG) buses to enable the implementation of a new service line that provides rapid bus service
along an existing Orange County Transportation Authority (OCTA) route.

e TIRCP Project 5: Travel Time Reduction Project. Grantee: Capitol Corridor Joint Powers Authority;
CCIRTS Project ID 0016000276. This project consists of implementing track and curve improvements
on the Capitol Corridor rail line to reduce the travel time of trains by up to 10 minutes for each trip.
This is intended to improve the reliability and quality of service and encourage increased ridership
by making the Capitol Corridor a more competitive mode as compared to other travel options.

4.1.2. LCTOP Sampled Projects

e LCTOP Project 1: Battery Electric Zero Emission Bus and Infrastructure Project. Grantee: Santa
Clara Valley Transportation Authority; CCIRTS Project ID 15-16-D4-54. This project consists of the
purchase of five forty-foot zero emission electric transit buses and three fast-speed electric vehicle
charging stations, as well as the implementation of related connectivity improvements for this
expansion of transit service.

e LCTOP Project 2: Capital Costs for the Express Bus Pilot Project. Grantee: Alameda-Contra Costa
Transit District; CCIRTS Project ID 16-17-D04-037. This project consists of the construction of a rapid
bus corridor along a 9.52-mile service route providing intercity service for the Alameda Contra-Costa
Transit District (AC Transit). The LCTOP funding was allocated to a portion of the construction cost
which included the implementation of dedicated bus lanes, signal priority, fare collection, and other
passenger amenities.

e LCTOP Project 3: Capital Costs for the Express Bus Pilot. Grantee: SamTrans; CCIRTS Project ID 16-
17-D05-063. This project involves the development of an Express Bus Pilot within the San Mateo
County Transit District (SamTrans), consisting of four limited-stop bus routes using 37 new electric
buses. LCTOP funding was allocated to the purchase of a portion of the battery electric buses and
chargers for these new routes.

e LCTOP Project 4: Mission Bay Loop. Grantee: SFMTA, CCIRTS Project ID 17-18-D04-057. This project
consists of the construction of a segment of light rail trackway that allows vehicles on the San
Francisco Municipal Transportation Agency (SFMTA) T Third Street line to turn around, particularly
during special events and peak periods. The project is designed to increase the efficiency and
reliability of SFMTA light rail service. LCTOP funds were allocated to pay for a portion of the
construction cost associated with implementing this infrastructure improvement.

The initial LCTOP sample consisted of five projects including the four projects above and a fifth project
(CCIRTS Project ID 15-16-D8-107). However, upon requesting documentation for this project, the Project
Team learned from Caltrans that the project had not moved forward and that the LCTOP funds had instead
been transferred to a different project. The Project Team notified CARB that the CCIRTS database showed
the project as operational when it had been cancelled. CARB acknowledged that this was an error in the
database and that the project would be removed or re-categorized as cancelled, and as a result the Project
Team removed Project ID 15-16-D8-107 from the data collection sample.
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4.2. Activities Conducted

The data collection and analysis process for the sampled TIRCP and LCTOP projects consisted of the
following activities.

4.2.1. Administering Agency Interviews and Documentation Requests

At the start of the data collection process the Project Team completed interviews with Caltrans staff
representing TIRCP and LCTOP to gain an understanding of program procedures, existing data collection
processes, and the extent of available project data. As part of these interviews the Project Team requested
documentation associated with each sampled project.

4.2.2. Project Documentation Reviews

The Project Team reviewed project documentation including initial applications, allocation request
documents and workbooks, and supporting documentation such as project maps and funding plans. These
reviews focused on identifying key project components, project timelines, and applicable POR data to be
collected, as well as characterizing possible evaluation-related issues and questions associated with data
collection or analysis.

4.2.3. Transit Agency Interviews and Data Requests

Following the documentation reviews, the Project Team held interviews with representatives of the
grantee transit agencies associated with each sampled project. The purpose of these interviews was to
verify the operational status of each project, gain a greater understanding of project background and
characteristics, and request POR data for the period since the project became operational.

4.2.4. Analysis of Data Records

Upon receiving the requested data for each project, the Project Team reviewed and analyzed these
records to develop POR metrics for the defined outcome periods associated with each sampled project.
Current TIRCP and LCTOP POR guidelines define the first outcome reporting period as beginning once the
new or expanded transit service or purchased vehicles and equipment are operational. Unless otherwise
noted within the individual project findings sections, outcome reporting periods were defined for each
project as beginning on the operational date and extending one year forward to represent the first round
of POR. For projects that had two or more years of data following the operational date at the time of the
data request, the Project Team defined subsequent rounds of POR as beginning immediately after the
most recent round and extending one year forward.

Table 4-1 displays the list of TIRCP and LCTOP POR metrics approved by CARB at the start of this data
collection task following the initial metrics and methods assessment. During the analysis process, the
Project Team also identified opportunities for additional or alternative metrics to recommend for
inclusion in future rounds of POR.
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Table 4-1. Initially Approved LCTOP and TIRCP POR Metrics

Sub-Program Component Metrics
Tracking dates of data submission (i.e.
Low Carbon Capital Improvements time period represented by reported
Transit Operations that Result in New or metrics)

Program (LCTOP) | Expanded Transit Service | pays of operation per year
or Increase Mode Share

Average daily ridership

Transit and on Existing Transit Service
Intercity Capital Average trip length
Rail Program Vehicle miles traveled or fuel/energy
(TIRCP) New Vehicle(s) for consumption

Existing Transit Service | Change in fuel/energy consumption or
vehicle miles traveled

4.2.5. Assessment of Barriers and Evaluation Considerations

Throughout the data collection and analysis process, the Project Team took note of data collection
challenges and other significant issues that may serve as barriers to effective POR procedures and may
present opportunities for improved data collection strategies or relate to overall evaluation
recommendations for TIRCP and LCTOP projects.

4.3. Results by Sampled Project

This section summarizes the results of the data collection effort by sampled project.

4.3.1. TIRCP Project 1: Expanding the San Francisco Municipal Transportation Agency (SFMTA)
Light Rail Vehicle Fleet, CCIRTS Project ID 0016000121

This TIRCP funding is allocated to the purchase of eight light rail vehicles (LRVs) to expand the SFMTA LRV
fleet. This purchase is part of a larger LRV expansion plan, and at the time of the project application SFMTA
planned to purchase a total of 64 LRVs by the year 2020 to meet growing system demands.

4.3.1.1. Data Collected

Data collected for this project included:

1. A summary of outcome-related metrics obtained from SFMTA including days of operation per
year, average daily ridership, energy consumption, and VMT for the period of October 1, 2019
through September 30, 2020;

2. A memo describing the method of calculating the above metrics; and
3. Supporting documentation consisting of the TIRCP project application.

SFMTA had already provided Caltrans with outcome-related metrics for this project as part of the official
POR process. Rather than requesting additional data from SFMTA the Project Team focused on reviewing
the available POR data and identifying considerations for future POR periods.

4.3.1.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.
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Tracking dates of data submission: October 1, 2019 — September 30, 2020

This is the outcome tracking period defined by SFMTA in the workbook of outcome-related metrics that
was provided to the Project Team in response to the data request. The operational date for the project
is listed as November 17, 2017, meaning that the above dates represent the third annual outcome
period associated with this project.

Days of operation for the reported outcome period: 181

SFMTA typically operates 365 days per year, but the outcome period October 1, 2019 through September
30, 2020 coincides with the COVID-19 pandemic during which operations were partially or fully
suspended. The 181 days shown above represent the actual days of operation during this specific period.

Average daily ridership: 11,033

SFMTA reports systemwide light rail ridership values to the FTA and is currently unable to report the
ridership specific to an individual vehicle. Therefore, the ridership shown above is based on average
systemwide weekday ridership (164,119) divided by the average number of weekday vehicles (119), to
determine an average ridership per vehicle value of approximately 1,379. Multiplying this value by 8, the
number of vehicles represented by this grant, results in the average daily ridership value of 11,033 above.

Average trip length: Not available

SFMTA reports systemwide average trip length values to the FTA but did not provide average trip length
as part of its previous POR submission for this project. This is because average trip length was added to
the POR framework as a result of the initial metrics and methods assessment conducted by the Project
Team, and was not a required POR metric at the time of this previous submission. SFMTA indicated that
it is not currently able to calculate average trip length per individual vehicle and would need to develop a
custom approach for estimating the average trip length for vehicles funded through this grant.

Vehicle miles traveled or fuel/energy consumption: 213,756 miles

This metric was not originally required for the TIRCP sub-program component involving projects that
result in expansion of transit service, but during the data collection effort it was determined that VMT is
a relevant metric for these types of projects and the Project Team was able to collect it for this SFMTA
project. Similar to the ridership approach above, SFMTA provided VMT based on systemwide averages.
The above value represents the FY2019 average weekday VMT (17,567) divided by the average number
of weekday vehicles (119) and then multiplied by the number of vehicles represented by the TIRCP grant
(8) and the actual days of operation during this outcome period (181).

Table 4-2 summarizes the above metrics for this project.
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Table 4-2. TIRCP Project 1 Outcome Metrics
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metrics)

Days of operation for the reported 181

outcome period

Average daily ridership 11,033

Average trip length Not available

Vehicle m/./es traveled or fuel/energy 213,756

consumption

4.3.1.3. Additional Discussion

The following items are presented discussion based on the data collection and analysis findings for this
project.

Ridership impacts and limited days of operation

The listed outcome period coincided with the COVID-19 pandemic and light rail operations were partially
or fully suspended starting in March 2020. The typical operational schedule is 365 days per year, and
would result in higher average daily ridership and annual ridership values than shown above. External
effects such as those presented by the COVID-19 pandemic are not currently controlled for in transit QM
tools and estimating the impact of these types of effects on transit ridership is outside the current scope
of the POR framework.

Data reporting limitations

SFMTA staff indicated that they are unable to provide outcome-related metrics specific to the individual
vehicles associated with the TIRCP funding, for multiple reasons. First, while the TIRCP funds were
allocated towards the purchase of vehicles, the vehicle procurement process for SFMTA involves six
milestone payments over time rather than a single payment per vehicle, and at the time of this TIRCP
award SFMTA planned to purchase 32 new light rail vehicles by the year 2020 in addition to those funded
through this allocation. This means that the TIRCP funds were not directly used for the purchase of eight
light rail vehicles, but were allocated as needed during the procurement process. For the purposes of
reporting, SFMTA has confirmed that the TIRCP funds represent the cost of eight vehicles, but no
individual vehicle can be identified as purchased solely through TIRCP funds.

Secondly, SFMTA collects and reports systemwide light rail ridership and VMT to the FTA, and does not
report individual vehicle activity. Due to this, SFMTA has calculated and reported metrics for this project
by referencing systemwide data and dividing by the total number of light rail vehicles in the system to
determine per-vehicle estimates. SFMTA then multiplied the per-vehicle estimates by eight, the number
of vehicles represented by the TIRCP grant, to determine the ridership, VMT, and energy consumption
associated with these funds. With the quantity of vehicles being the only changing variable, this approach
has resulted in SFMTA reporting the same ridership, VMT, and energy consumption outcomes to Caltrans
for two separate grants from different funding years, as both grants were associated with the purchase
of eight vehicles. While this approach is reasonable given the data limitations, the reason for these
duplicate values across grants was not clear to the Project Team or administering agency contacts until
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SFMTA explained the approach during a data request interview. Additionally this approach is distinct from
the reporting approach used by other transit agencies, some of which are able to provide vehicle-specific
data.

With grantee agencies using different methods to calculate outcome metrics, it is important for
administering agencies to oversee the reporting process to ensure that data obtained across the range of
TIRCP projects are as comparable and consistent as possible. The Project Team recommends that
administering agencies work with grantees to determine whether vehicle-specific data or systemwide
data will be used for POR purposes, and if the latter, to request a description for how each metric was
calculated based on systemwide totals. This will improve CARB and administering agencies' ability to
conduct quality assurance on project QM calculations and the POR metrics provided for each project.

Feedback on POR scope and requirements

During a data request interview with SFMTA, project staff suggested that to the extent possible, project
outcome reporting requirements should align with the information that is already required by FTA. SFMTA
noted that smaller transit agencies may have difficulty fulfilling custom data requests if they differ from
what those agencies have already prepared to report for FTA purposes. All of the currently recommended
POR metrics for Transit projects are within the scope of current public agency reporting requirements.
Agency feedback suggests that if POR were to be expanded to serve as a more comprehensive evaluation
phase, this may require third-party evaluator expertise or additional evaluation resources directed
towards grantee transit agencies.
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4.3.2. TIRCP Project 2: San Diego Metropolitan Transit System (SDMTS) Trolley Capacity
Improvements Project, CCIRTS Project ID 0016000188; 0017000040)

This project consists of adding a new courthouse terminal station in downtown San Diego for the Blue and
Orange SDMTS trolley lines as well as purchasing nine Siemens S70 light rail vehicles (LRVs) to expand Blue
line and Orange line service capacity and number of total trips. TIRCP funding was allocated to the
construction costs of the courthouse terminal and the purchase of the LRVs.

4.3.2.1. Data Collected

Data collected for this project included:

1. Ridership data for the extra Blue Line and Orange Line trips that were enabled by the purchase of
additional trolley vehicles, for the period of June 9, 2019 through June 8, 2020;

2. VMT data for the extra Blue Line and Orange Line trips that were enabled by the purchase of
additional trolley vehicles, for the period of June 9, 2019 through June 8, 2020;

3. Days of operation for the Blue and Orange lines for the period June 9, 2019 through June 8, 2020;

4. Average trip length metrics for the Blue Line and Orange Line extra trips for the period of June 9,
2019 through June 8, 2020;

5. Ridership data for trips serving the courthouse station for the period of April 29, 2018 through
April 28, 2019;

6. Average trip length for Orange Line trips serving the courthouse stations from April 29, 2018
through April 28, 2019; and

7. Supporting documentation consisting of the TIRCP project application.

4.3.2.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.
SDMTS received TIRCP funding for two components of the trolley system: 1) Development of a courthouse
station to allow for expanded trolley service, and 2) The purchase of additional trolley vehicles as part of
capacity expansion. The below metrics separate these two components as they have separate ridership,
trip length, and days of operation outcomes, and are distinct in terms of project type (infrastructure vs.
capital vehicle purchase).

Tracking dates of data submission:
e Courthouse Station: April 29, 2018 — April 28, 2019
e Blue Line and Orange Line Vehicles: June 9, 2019 — June 8, 2020
These dates are based on the listed operational date for the courthouse station and vehicles purchased
through TIRCP and extending one year forward.
Days of operation for the reported outcome period:

e Courthouse Station: 365

e Blue Line and Orange Line Vehicles: 254
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SDMTS indicated that the courthouse station operates 365 days per year. For the additional LRVs
purchased, the stated outcome period coincides with the COVID-19 pandemic and SDMTS noted that the
extra Orange Line trips were not operated from April 13, 2020 through June 8, 2020 for this reason. The
value of 254 days of operation shown above is based on data received for the Blue Line, which is consistent
with a typical operating schedule.

Average daily ridership:
e Courthouse Station: 792
e Blue Line and Orange Line Vehicles: 1,165

Data provided by SDMTS shows total passengers on the extra Orange Line and Blue Line trips for each
quarter of FY2019 and FY2020 within the stated outcome period. SDMTS noted that these extra trips were
enabled by the purchase of nine new LRVs.

Average trip length:
e Courthouse Station: 4.8 miles
e Blue Line and Orange Line Vehicles: 5.8 miles

SDMTS provided an estimate of average passenger trip length for both the courthouse station and extra
Orange and Blue Line trips for the stated outcome periods.?

Vehicle miles traveled or fuel/energy consumption: 76,248 miles (Blue Line and Orange Line Vehicles)

This metric was not originally required for the TIRCP sub-program component involving projects that
result in expansion of transit service, but during the data collection effort it was determined that VMT is
a relevant metric for these types of projects and the Project Team was able to collect it for this SDMTS
project. SDMTS provided data for trolley vehicle miles traveled during the extra Orange and Blue Line trips
for the stated outcome period. The value shown above is based on total car miles rather than total train
miles (3 cars per train).

Table 4-3 summarizes the above metrics for this project.

%6 The grantee did not provide data or respond to a request for clarification regarding the basis for these
average trip length estimates.
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Table 4-3. TIRCP Project 2 Outcome Metrics
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reported metrics)

Days of oper?tlon for the reported 365 254
outcome period

Average daily ridership 792 1,165
Average trip length 4.8 5.8
Vehicle miles traveled F)r N/A 76,248 miles
fuel/energy consumption

4.3.2.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for this
project.

Comparison to expected days of operation

The days of operation during the outcome period for the additional Blue Line vehicles is consistent with
the 254 days of operation input used in the project application, though Orange Line vehicles were not
operational for a two-month portion of this 254-day period. Courthouse station days of operation were
not included as an input in the project application.

Comparison to expected average trip length

The Average Trip Length values displayed above (4.8 miles for the courthouse station trips and 5.8 miles
for the additional vehicles) is shorter than the 6.5-mile Average Trip Length estimated for this project as
part of the TIRCP application. As the trip length value is a key variable in the QM calculations for TIRCP
projects, this difference between expected and actual trip length would result in a meaningful reduction
in expected GHG benefits for this project if the QM were to be updated with the POR metric.

Limited comparison to expected ridership levels

Data collected for the outcome period show 1,165 daily riders on average for the additional vehicles
purchased. In contrast, the ridership ("R") value used in the project application was 3,207. While the
observed ridership levels are much lower than anticipated, it should be emphasized that the period for
which SDMTS provided ridership data coincides with the COVID-19 pandemic, during which transit
ridership levels have decreased dramatically across transit systems in the state.

Ridership estimation methodologies

Based on a review of the project application, SDMTS used a ridership modeling method to estimate the
additional ridership that would be achieved by expanding the number of Blue and Orange Line trips. This
method referenced the forecasted ridership value for the 2020 year, applied a factor based on peak
ridership for each line, and applied a growth factor for each subsequent year. SDMTS projected the total
ridership gains that would be achieved by these additional trips by calculating the portion of demand that
could be met under the pre-project capacity and estimating the portion of the additional capacity that
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would be filled by new transit riders who would otherwise have chosen different travel modes (or not
traveled at all). As the TIRCP QM includes an Adjustment Factor to account for transit dependency, it is
possible that this estimation approach would result in partially double counting and redundantly excluding
riders who would be riding transit in the absence of the project.

The SDMTS approach is one of many different methodologies used by transit agencies to calculate the
additional ridership achieved by California Climate Investments projects. Based on discussions with
Caltrans, this and other TIRCP projects from this period were funded prior to the development of program
QM tools, and therefore grantees were responsible for developing their own estimation methodologies.
These older projects likely had greater variation in the approach used to estimate project benefits than
do the newer projects, though guidance within QM tools is limited and there may still be an opportunity
for improved consistency within estimation approaches. While this variation in approaches applies
directly to the QM phase of the funding process rather than the POR phase, inconsistency within QM
estimates can act as a barrier to implementing a consistent and informative POR phase or other evaluation
framework.

Limited availability of project documentation

The Project Team requested all available project documentation from Caltrans for the sampled TIRCP
grants, though only the project applications were provided. Caltrans indicated that this older TIRCP project
pre-dated the existence of QM calculators and that the application is the main source of project data, but
the application does not appear to match the final benefits estimates for the project that are shown within
CCIRTS or other documentation.

For example, the SDMTS project application notes that the project will generate an expected 26.9 million
trips over its useful life, resulting in GHG reduction of 11,001 MTCO2. However, a revision summary
document provided to the Project Team by Caltrans indicates that this estimate was changed to 13,500
MTCO2e due to an issue with the project life input as well as incorrect quantification inputs. Further
supporting documentation was not provided, and it is not clear whether this revision involved an
adjustment to the ridership input, trip length input, or multiple different inputs.

While project applications provide information related to initial plans and preliminary metrics, many
projects receive revisions or corrections as part of the funding process and it appears that the applications
cannot necessarily be viewed as a reliable source for final project calculations and other details.
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4.3.3. TIRCP Project 3: Sonoma-Marin Area Rail Transit (SMART) Rail Car Capacity Project,
CCIRTS Project ID 0016000237

The TIRCP funding for this project is allocated towards the purchase of four additional rail cars which are
intended to expand the capacity of the SMART rail fleet. The original project application indicated that
TIRCP funding would be used to purchase three “C” cars, which serve as the middle car of a three-car
train, but SMART later changed this plan and used the TIRCP funding towards the purchase of two “A”
cars and two “B” cars. The purchase of these cars is part of a larger expansion project involving the
construction of a 70-mile commuter rail and parallel bicycle and pedestrian pathway project between
Marin County and Sonoma County.?’

4.3.3.1. Data Collected

Data collected for this project included:

1. Systemwide ridership averages for the period of October 1, 2019 through September 30, 2020;

2. Fueling records for the four vehicles (2 “A” cars and 2 “B” cars) funded through this project for
the period of October 1, 2019 through September 30, 2020;

3. Mileage records for the four vehicles funded through this project for the period of October 1,
2019 through September 30, 2020;

4. Average systemwide trip length for Fiscal Year 2020 (July 1, 2019 through June 30, 2020); and

5. Supporting documentation consisting of the original TIRCP project application.

4.3.3.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.

Tracking dates of data submission: October 1, 2019 — September 30, 2020

These dates are based on the start and end dates of fuel, VMT, and ridership records provided by SMART
for the four funded vehicles. Two of the vehicles began service in August 2019 and the other two vehicles
began service in September 2019. All vehicles were operational by October 1, 2019 and the Project Team
selected this as the start date for the data request. The end date of data provided for all vehicles was
September 30, 2020.

Days of operation for the reported outcome period: 365

This value is based on SMART operational records. Some vehicles operated for fewer than 365 days during
the specified outcome period, which is shown in the vehicle-level outcomes table below. The above value
represents the maximum operational days among the TIRCP-funded vehicles for this period.

Average daily ridership: 1,418

This value represents average systemwide ridership provided by SMART rather than an analysis of vehicle-
specific ridership data. SMART staff indicated that they are unable to provide vehicle-specific ridership
data.

27 This project description can be found in the SMART Rail Car Capacity Project TIRCP application.
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Average trip length: 23.8 miles

This value represents the average systemwide trip length provided by SMART rather than an analysis of
vehicle-specific trip length data. SMART staff indicated that they are unable to provide vehicle-specific
trip length data.

Vehicle miles traveled or fuel/energy consumption: 114,029 miles; 39,824 diesel gallons

This metric was not originally required for the TIRCP sub-program component involving projects that
result in expansion of transit service, but during the data collection effort it was determined that VMT is
a relevant metric for these types of projects and the Project Team was able to collect it for this SMART
project. These values are based on the sum of fueling records and mileage service records provided by
SMART for each of the 4 vehicles for the period of October 1, 2019 through September 30, 2020.

Table 4-4 summarizes the above metrics for this project.

Table 4-4. TIRCP Project 3 Outcome Metrics — Project Level
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metrics)
Days of operation for the reported 365
outcome period
Average daily ridership 1,418
Average trip length 23.8 miles
Vehicle miles traveled or fuel/energy 114,029 miles;
consumption 39,824 diesel gallons

The current POR framework for TIRCP requests outcomes at the project level but for additional detail
Table 4-5 provides days of operation, fuel consumption, and VMT at the vehicle level for each of the four
TIRCP-funded vehicles. Presenting these vehicle-specific metrics for is intended to provide insight into the
level of detail available from this agency.

The days of operation values are based on information received from SMART regarding the operational
status of each vehicle. One of the vehicles (Vehicle ID 116) was taken out of operation from November
13, 2019 through August 5, 2020 due to a collision, and the 99 days of operation shown below represents
this unexpected service limitation rather than a scheduled service level.
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Table 4-5. TIRCP Project 3 Outcome Metrics — Vehicle Level

Days of operation for t.he 365 99 357 357
reported outcome period
Vehicle miles traveled 29,086 miles 5,136 miles 38,627 miles 41,180 miles
. 10,016 diesel 2,555 diesel 13,068 diesel 14,185 diesel
Fuel/energy consumption
gallons gallons gallons gallons

4.3.3.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for this
project.

Comparison to expected average trip length and days of operation

The average trip length value of 23.8 miles shown above is close to the estimated trip length value
provided by SMART in the TIRCP application for this grant (19.84 miles for the first year of operation, 25.95
miles for the final year of project quantification). Similarly, the days of operation per year values are close
to the value of 365 days submitted in the TIRCP application, aside from Vehicle ID 116 which was limited
to 99 days of operation due to a collision.

Project documentation discrepancies

The TIRCP application initially calculated GHG benefits resulting from new service but program guidelines
indicate that this project should be categorized as a capacity expansion project. In response to this, CARB
ultimately revised the expected benefits for this project from 1,266,293 MTCO2e to 82,630 MTCO2e as a
corrective action. Updated inputs and calculations representing this change were not provided, and this
creates a barrier to comparing observed POR metrics to original project estimates.

Overall, the extent to which POR can provide insight into this type of project is limited by the level of detail
of data provided by the transit agency as well as the reliability and consistency of project documentation.
For this project it appears that there were issues in the initial benefits calculations and differences
between the planned project and implemented project (e.g. number and types of cars) which adds
difficulty to the process of comparing post-project outcomes with pre-project assumptions. This may be
resolved with improved quality assurance and close working relationships with grantees during the
application process, as well as retaining updated project documentation for the duration of the POR
period and providing this information as needed for evaluation purposes.

Feedback on POR and evaluation of project benefits

SMART staff noted that the individual outcome metrics available for the four vehicles associated with this
project do not provide a comprehensive understanding of the service improvements and effects on land
use enabled by this capacity expansion. For example, SMART indicated that its ability to continually meet
service needs is encouraging the development of additional housing along the rail line, providing transit
access to additional local residents. SMART staff explained that a third-party analysis of the region
estimated that SMART enhancements such as the current expansion project would encourage transit-
oriented development, thereby reducing VMT and generating a variety of co-benefits such as reduced

42



health care costs due to reduced pollution.?® Assessment of these indirect or long-term effects and
benefits is outside the scope of the current POR framework but these comments provide an example of
the types of impacts that may be included in a more comprehensive cost-benefit analysis or modeling
effort.?®

Another contextual consideration that applies to many California Climate Investments projects for the
2020 year is related to service interruptions and external effects resulting from the COVID-19 pandemic.
SMART staff indicated that their systemwide ridership was down by approximately 85% for the specified
outcome period, but that prior to the pandemic they had seen an increase in ridership of 26% in January
2020 as compared to January 2019, and an increase of 40% in February 2020 as compared to February
2019. As the TIRCP QM calculator assumes typical operating conditions, it is not feasible to assess the
effectiveness of a project by comparing expected ridership with observed ridership in the outcome period
under these circumstances.

The SMART project provides an opportunity to consider certain limitations of standardized outcome
reporting and how an in-depth evaluation approach may greatly improve insights into individual project
results. While POR is currently intended to provide a snapshot of projects on an annual basis, a more
rigorous evaluation of outcomes and impacts could account for unique circumstances that may affect
ridership and service operation, either on a broad scale or specific to individual agencies and service areas.

2 “Sonoma County Scenarios and Analysis”. PowerPoint presentation prepared by Calthorpe Analytics for
Sonoma County Agricultural Preservation and Open Space District. November 2016. http://scta.ca.gov/wp-
content/uploads/2017/12/Sonoma-County-Scenarios-Presentation-11-Dec-2017.pdf.

2% Todd Litman, “Evaluating Public Transit Benefits and Costs: Best Practices Guidebook.,” World Transit
Research, February 1, 2010, https://www.worldtransitresearch.info/research/2707.
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4.3.4. TIRCP Project 4: Bravo! Route 560 Rapid Buses, CCIRTS Project ID 0016000041

This project consists of the purchase of four compressed natural gas (CNG) buses to enable the
implementation of a new service line that provides rapid bus service along an existing Orange County
Transportation Authority (OCTA) route. The rapid service required the purchase of five buses total, four
of which were funded through TIRCP. The remaining bus was purchased using local funds.

4.3.4.1. Data Collected

Data collected for this project included:

1. Ridership by month for the rapid bus service (Route 560) for the period of June 2016 through
December 2019;

2. Ridership by month for the standard bus service (Route 60) operating on the same route as the
rapid bus service for the period of January 2016 through December 2019;

3. Systemwide ridership for the grantee agency for the period of January 2016 through February
2019;

4. Average passenger trip length estimates for the period of January 2016 through December 2019;

5. Supplementary metrics obtained from the grantee agency regarding the estimated ridership
changes that are directly attributable to the rapid bus route project; and

6. Supporting documentation consisting of the TIRCP project application.

4.3.4.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.

Tracking dates of data submission:
e Period 1: June 1, 2016 — May 31, 2017
e Period 2:June 1, 2017 — May 31, 2018
e Period 3:June 1, 2018 — May 31, 2019

The rapid service buses first became operational in June 2016. The data provided by OCTA represents the
first three annual outcome reporting periods for the project (Period 1: June 2016 - May 2017; Period 2:
June 2017 - May 2018; Period 3: June 2018 - May 2019).

Days of operation for the reported outcome period: 255 (all periods)
This value was provided by OCTA staff and represents the standard schedule of annual operating days for
this service line.
Average daily ridership:
e Period1:2,961

e Period 2: 3,126
e Period 3: 3,050
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Average Daily Ridership for each of these periods was calculated as total ridership divided by operational
days within the outcome period.

Average trip length: 4.6 miles (all periods)

The above value is an estimate provided by OCTA. The Project Team was not able to validate this estimate
as data provided by the agency did not include passenger miles records or vehicle-specific estimates of
average trip length.

Vehicle miles traveled or fuel/energy consumption: Not available

At the time of the data request for this project, VMT and fuel/energy consumption metrics were applicable
to projects involving the purchase of replacement vehicles only. As this is an expanded service project,
the Project Team did not seek this information from OCTA part of the data collection effort.

Table 4-6 summarizes the above metrics for this project.

Table 4-6. TIRCP Project 4 Outcome Metrics

Tracking dates of data

submission (i.e. time period 6/1/2016 — 6/1/2017 — 6/1/2018 —
represented by reported 5/31/2017 5/31/2018 5/31/2019
metrics)

Days of operation for t.he 555 555 555
reported outcome period

Average daily ridership 2,961 3,126 3,050
Average trip length 4.6 miles 4.6 miles 4.6 miles
Vehicle miles traveled or Not available Not available Not available

fuel/energy consumption

In addition to the approved POR metrics, OCTA provided a methodology for estimating the changes in
ridership that are attributable to the TIRCP project. This methodology involves using systemwide ridership
changes to estimate the counterfactual ridership that would have occurred on the existing standard
service line (Route 60) that operates along this route in the absence of the rapid service line (Route 560)
expansion project.

While these estimates are not currently required by the TIRCP POR framework, for discussion purposes
the Project Team applied this estimation approach to each of the three selected outcome periods to
reflect the grantee agency’s proposed approach of quantifying project induced ridership effects. Table 4-7
displays these estimates.
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Table 4-7. TIRCP Project 4 Ridership Change Attributable to Project (Estimated by Grantee)

Annual ridership change attributable

. -13,233 34,676 41,261
to project

Average daily ridership change

. . -52 136 178
attributable to project

4.3.4.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for this
project.

Average trip length

The TIRCP application for this grant used an average trip length of 8.63 miles in its VMT and GHG reduction
estimates based on the agency’s regional transportation plan. However, this value represents linked trips
rather than unlinked trips, and the TIRCP QM specifies using unlinked trip length to calculate avoided VMT
and resulting project benefits. Thus the average trip length metric presented above uses the unlinked trip
value of 4.6 miles, cited by grantee agency staff. If applied to the QM calculations, this would result in a
decrease in avoided VMT for the project.

Ridership and grantee counterfactual estimation

The average daily ridership metrics shown above of approximately 3,000 riders per day for the rapid bus
service line in each outcome period are much greater than the estimate of 870 riders per day used in the
TIRCP grant application. However, OCTA noted that it may not be appropriate to compare observed
ridership to expected ridership in this case as the Route 560 rapid bus service line is used to provide an
extension and expansion of service provided to passengers of the existing Route 60 service line. Because
of this, much of the new Route 560 ridership consists of existing Route 60 ridership that has been
transferred to the new buses. OCTA therefore tracks the combined ridership of Route 560 and Route 60,
rather than Route 560 alone, in order to monitor changes in ridership over time.

In order to conduct an informative comparison of initial Route 560 ridership forecasts to actual ridership
outcomes, OCTA made efforts to estimate the ridership that is attributable to the addition of Route 560
and that would not have occurred on Route 60 in the absence of this project. Using the estimation
approach provided by the grantee agency that considers systemwide ridership changes, the average daily
ridership attributable to the rapid service line is -51.89 riders for Period 1, 135.99 riders for Period 2, and
177.85 riders for Period 3. These values are much lower than the forecasted 870 riders per day noted in
the grant application, though this approach is presented for exploratory purposes and is not intended to
validate or invalidate that initial estimate. Additionally, the current TIRCP QM calculator incorporates an
Adjustment Factor to account for transit dependency, and combining this novel estimation approach with
the use of the Adjustment Factor may redundantly exclude ridership that could be attributed to the Route
560 expansion.

Overall, this project provides an example of how projects have unique components which may affect the
degree to which service expansion affects changes in ridership. Rather than creating a new transit service
in an area that was not previously served by the transit agency, this project enhances the transit service
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for a specific route an expands capacity between the rapid and standard services. While observing changes
in systemwide ridership and using to compare ridership in the pre-project and post-project period may be
a reasonable approach in this case, this type of counterfactual estimation is outside the scope of the
current POR framework and would need to be tailored to account for the particular features of individual
projects and transit systems. Ifimplemented, these efforts would likely require in-depth involvement from
CARB, administering agencies, or third-party evaluators in order to develop approaches and maintain
consistency in the quality of results across agencies and projects.
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4.3.5. TIRCP Project 5: Travel Time Reduction Project, CCIRTS Project ID 0016000276)

This project consists of implementing track and curve improvements on the Capitol Corridor rail line in
order to reduce the travel time of trains by up to 10 minutes for each trip. This is intended to improve the
reliability and quality of service and encourage increased ridership by making the Capitol Corridor a more
competitive mode as compared to other travel options.

4.3.5.1. Data Collected

Data collected for this project included:

1. Ridership data for the Capitol Corridor (Route 37) for Fiscal Year 2018 (FY18) and Fiscal Year 2019
(FY19);

2. Passenger miles traveled for the Capitol Corridor for FY18 and FY19;

3. Information on days of operation, provided by CCJPA staff; and

4. Supporting documentation consisting of the TIRCP project application.

4.3.5.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.

Tracking dates of data submission: June 30, 2018 — June 29, 2019

This is based on the operational date of the project as listed within the CCIRTS database and extending
one year forward to represent the first annual outcome period for this project.

Days of operation for the reported outcome period: 365

This value is based on feedback from CCJPA staff, who confirmed that the service operates 365 days per
year.

Average daily ridership: 4,820; Average trip length: 67 miles

Data received from CCJPA included ridership and passenger miles by Fiscal Year (FY) rather than by
calendar year or month. In order to align the FY data with the specific period of outcome reporting, the
Project Team applied a proration approach to FY18 and FY19 based on the portion of the outcome
reporting period overlapping with each FY period. In this case 25% of the outcome period (93 days) falls
within FY18, and 75% of the outcome period (272 days) falls within FY19. Following this, the Project Team
summed the prorated ridership and passenger miles respectively to obtain estimated total ridership and
passenger miles for the outcome period. The Project Team then calculated Average Daily Ridership as
total ridership divided by the number of operational days within the outcome period. The Project Team
calculated Average Trip Length as total passenger miles divided by total ridership.

30 A description of the project and characterization of the expected benefits resulting from this project are
provided in the initial TIRCP application.
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Vehicle miles traveled or fuel/energy consumption: Not available

At the time of the data request for this project, VMT and fuel/energy consumption metrics were applicable
to projects involving the purchase of replacement vehicles only. As this is an expanded service project,
the Project Team did not obtain this information from CCJPA part of the data collection effort.

Table 4-8 summarizes the above metrics for this project.

Table 4-8. TIRCP Project 5 Outcome Metrics

Tracking dates of data submission (i.e.

. . 6/30/2018 —
tlme.perlod represented by reported 6/29/2019
metrics)

Days of operation for the reported 365
outcome period

Average daily ridership 4,820
Average trip length 67 miles

Vehicle miles traveled or fuel/energy

. Not available
consumption

4.3.5.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for this
project.

Prorated ridership and trip length metrics

As noted above, the Project Team used a proration approach with the FY18 and FY19 data provided by
CCJPA to estimate average daily ridership and average trip length for the specified outcome period. While
the current estimates are likely close approximations to the outcome period, a data set organized by
individual month or day rather than FY would allow for more precise calculations.

Comparison to expected average trip length

The average trip length determined for this outcome period is very close to the average trip length
estimate for this TIRCP grant: 68 miles estimated in project documentation as compared to 67 miles
calculated as part of this data collection effort.

Limited comparison to expected ridership levels

The average daily ridership of 4,820 calculated above cannot be directly compared to initial estimates
shown in the project application, as these appear in terms of average weekday ridership (10,311
estimated in project documentation) and average weekend and holiday ridership (2,320 estimated in
project documentation). However, the above calculated result for the outcome period appears to be
lower than the initial estimate overall. As part of the recommendations for Transit POR metrics the Project
Team suggests requesting ridership separated by weekdays, Saturdays, and Sundays, as this provides a
more granular view of service and several of the interviewed transit agencies indicated that they already
separate ridership data into these categories.
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Evaluation considerations related to project complexity

This project involves infrastructure improvements that are intended to improve the reliability and
competitiveness of rail service, thereby resulting in increased ridership and avoided personal vehicle VMT.
CCJPA obtained the estimated ridership increases for this project through a modeling effort using the
California Ridership Model. While the concept of how this project achieves GHG reductions has been
reviewed and approved by TIRCP, measuring these effects and attributing any changes in ridership to
these improvements would be very challenging due to the scale of these improvements and expected
ridership compared to the magnitude of total CCJPA ridership and the many factors that affect mode
choice.

Ridership data collected through POR is unlikely to provide insight into the effects of the track and rail
improvements funded by TIRCP and a full evaluation of this project may require an updated modeling
effort or other in-depth study. Overall, the evaluability of this type of project is very limited under the
current POR framework and it may be necessary for CARB and Caltrans to consider assessing project
evaluability as part of the funding process if California Climate Investments has an eventual goal of
measuring project effectiveness and impacts during the outcome period.
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4.3.6. LCTOP Project 1: Battery Electric Zero Emission Bus and Infrastructure Project, CCIRTS
Project ID 15-16-D4-54

This project consists of the purchase of five forty-foot zero emission electric transit buses and three fast-
speed electric vehicle charging stations, as well as the implementation of related connectivity
improvements for this expansion of transit service.

Since project implementation, Santa Clara Valley Transportation Authority (Santa Clara VTA) has
partnered with Lehigh University, which is providing data collection and analysis support to evaluate the
efficiency and impacts of the agency’s transit service. Lehigh University assisted in fulfilling the data
requests that the Project Team issued to Santa Clara VTA.

4.3.6.1. Data Collected

Data collected for this project included:

1. Project documentation including the LCTOP allocation request, QM calculator tool workbook, and
close out report;

2. Individual vehicle ridership data for the period of June 2019 through May 2020;
3. Days of operation for 2019, 2020, and the June 2019 through May 2020 period;

4. Energy consumption for the five electric buses for 2019, 2020, and the June 2019 through May
2020 period;

5. VMT information for the five electric buses for 2019, 2020, and the June 2019 through May 2020
period; and

6. Average operator trip length data for the five buses for 2019, 2020, and the June 2019 through
May 2020 period.
4.3.6.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.

Tracking dates of data submission: June 1, 2019 — May 31, 2020

This is based on the date that the vehicles began operating their normal service routes (June 2019) and
extending one year forward to represent this outcome reporting period.

Days of operation per year: 154

This is based on operational data provided by Lehigh University, though as noted above service was
interrupted due to the COVID-19 pandemic as of March 27, 2020.

Average daily ridership: 599

This represents the total ridership for all five buses for the period of June 2019 - May 2020, divided by the
operational days for the period (154 days). It should be noted that as the outcome period coincided with
the COVID-19 pandemic, the transit agency halted bus service on March 27, 2020, and the buses did not
operate at all during April or May 2020.
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Average trip length: Not available

This metric was requested but was not provided by the grantee, though total and average operator miles
were provided.

Vehicle miles traveled or fuel/energy consumption: 93,933 kWh; 47,211 miles

This metric was not originally required for the LCTOP sub-program component involving projects that
result in expansion of transit service, but during the data collection effort it was determined that VMT is
a relevant metric for these types of projects and the Project Team was able to collect it for this Santa Clara
VTA project. These values represent the total recorded energy usage and vehicle miles traveled during
normal weekday operation for all five buses during the listed outcome period, as provided by Lehigh
University.

Table 4-9 summarizes the above metrics for this project.

Table 4-9. LCTOP Project 1 Outcome Metrics

Tracking dates of data submission (i.e.

time period represented by reported 6/1/2019-5/31/2020
metrics)

Days of operation per year 154

Average daily ridership 599

Average trip length Not available
Vehicle miles traveled or fuel/energy 93,933 kWh, 47,211
consumption miles

4.3.6.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for this
project.

Limited comparison to expected ridership

The total ridership for the five electric buses during the above outcome period is 92,270. In contrast, the
first year ridership estimated as part of the LCTOP application was 564,600, meaning that observed
ridership for the 12 month outcome period is approximately 16% of expected ridership. While observed
ridership levels are much lower than anticipated based on project documentation, it should be noted that
the above outcome period includes 2 months (April 2020 and May 2020) during which these buses were
not operated at all due to the COVID-19 pandemic. Additionally, the buses are now operating on a normal
service route rather than the airport shuttle route that was identified during the project planning process.

This creates challenges in comparing expected and actual ridership levels, and in order to understand how
the buses have affected ridership it would be necessary to compare pre-project ridership levels on the
current route to post-project ridership levels on that route, while controlling for factors such as reduced
transit ridership due to the COVID-19 pandemic. This issue also applies to metrics such as energy
consumption and average trip length, which were requested but not provided by the grantee agency. This
type of analysis was not conducted as part of the current POR exercise, as it is outside the intended scope
of POR and would require a more extensive evaluation and modeling effort.
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Changes in vehicle service since project implementation

Santa Clara VTA noted that while the five buses began operating on routes providing airport shuttle
service (Line 10, Airport Flyer) in mid-2018 as planned within the project application, the buses were
shifted to a different route and now provide normal operating service as of June 2019. According to Santa
Clara VTA, Caltrans guidance states that as long as the vehicles are continuing to meet their designated
disadvantaged community service level, the grantee does not need to submit a project scope change or
notify Caltrans of the change in operation. Santa Clara VTA staff explained that it is possible for a region
to be classified as a DAC at the time of implementation, but then to be later reclassified during a
CalEnviroScreen update. Although a change in service may continue to meet the same DAC requirements,
different service lines are associated with different trip lengths, ridership levels, and other characteristics
that are key components of program QM and relevant to potential program impact evaluations. It may be
useful for Caltrans to be notified of any major service changes for the purposes of POR or other evaluation
efforts which may compare these metrics over time. If a change of service is not accounted for,
comparison of metrics for different types of service may lead to incorrect conclusions regarding changes
in ridership or vehicle operation from year to year.

The Project Team recommends that as part of POR, Caltrans verifies whether funded vehicles are
continuing to provide service as specified within final project documents, and if not, requests a description
of the change. Additionally as part of this verification it would be possible to verify whether the new
service continues to meet the same level of DAC service according to CalEnviroScreen. While CARB has
indicated that verification of the extent to which projects continue to generate benefits to DACs is outside
the current scope of POR, periodic monitoring of changes in DAC designations and how this may affect
DAC benefits generated in the long term should be considered as a component to potentially include in
any expansion of evaluation efforts for California Climate Investments.

Advanced analysis and data collection partnerships

Santa Clara VTA noted that there were many early challenges in obtaining data for this project and that it
initially relied on manual data collection such as driver self-reports of ridership and charge use. However,
Santa Clara VTA has since established a partnership with Lehigh University who facilitated daily data
collection through the use of telematics software and is conducting a thorough analysis of vehicle service,
energy use, VMT, and other metrics. Santa Clara VTA reported that this partnership has been instrumental
in helping the grantee agency better understand the effects of transit electrification and meet its reporting
needs. In addition to the POR metrics currently in place, Lehigh University is conducting an extensive
modeling effort and evaluation of the grantee agency’s electric fleet that will help to optimize service and
plan for expanded fleet electrification in the future. This type of project support and comprehensive
analysis may be highly useful in understanding the impacts of California Climate Investments transit
projects, but is not available to many grantee agencies and is not well suited to the current metrics-based
and uniform POR framework.

While some agencies may be able to provide the resources for a full evaluation of their projects or
establish partnerships with researchers, the Project Team suggest that CARB reporting requirements
should be limited to a level of data collection and associated resources that will be available across all or
nearly all grantee agencies. If there is an interest in fully evaluating the short- and long-term benefits (e.g.
verified GHG reductions) of a representative sample of funded projects, most grantee agencies would
likely need additional support for data collection and analysis.
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4.3.7. LCTOP Project 2: Capital Costs for the Express Bus Pilot Project, CCIRTS Project ID 16-17-
D04-037

This project consists of the construction of a rapid bus corridor along a 9.52-mile service route that
provides intercity service for the Alameda Contra-Costa Transit District (AC Transit). The LCTOP funding
was allocated to a portion of the construction cost which included the implementation of dedicated bus
lanes, signal priority, fare collection, and other passenger amenities. AC Transit reported that there are
27 hybrid diesel-electric buses currently dedicated to providing service on the constructed corridor.

4.3.7.1. Data Collected

Data collected for this project included:
1. Project documentation including the LCTOP allocation request and closeout report;
2. Monthly ridership for the constructed bus corridor for August 2020 through January 2021;
3. Average Trip Length for the constructed bus corridor for August 2020 through January 2021;

4. On-time performance metrics for the constructed bus corridor for August 2020 through January
2021; and

5. Monthly average weekday ridership for the constructed bus corridor for August 2020 through
January 2021.

4.3.7.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.

Tracking dates of data submission: August 9, 2020 — January 31, 2021

At the time of project sampling, the CCIRTS database indicated that this project had a completion date of
December 31, 2019. However in discussions with AC Transit, the Project Team found that the constructed
bus corridor became operational on August 9, 2020. As less than one year had passed since the
operational date at the time of the data request, AC Transit provided data for the period of August 2020
through January 2021 as a sample for demonstrative purposes. For official POR purposes, data requests
to local transit agencies would be postponed until at least one year after the operational date as per
current POR guidelines.

Days of operation for the reported outcome period: 176

AC Transit operates 365 days per year. As the data provided represent the period of August 2020 through
January 2021, the value above represents the 176 operational days that occurred during the August 2020
through December 2020 period.

Average daily ridership: 7,031

AC Transit provided both average monthly weekday ridership and total monthly weekday and weekend
ridership data for the period of August through January 2021. The ridership value above represents the
average combined weekday and weekend ridership for all 27 dedicated buses in the corridor for this
period.
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Average trip length: 3.1 miles

This value is based on the passenger miles and total unlinked trips on the 27 buses serving the constructed
bus corridor for the period of August 2020 through January 2021.

Vehicle miles traveled or fuel/energy consumption: Not available

At the time of the data request for this project, VMT and fuel/energy consumption metrics were applicable
to projects involving the purchase of replacement vehicles only. As this is an expanded service project,
the Project Team did not seek this information from the grantee as part of the data collection effort.

Table 4-10 summarizes the above metrics for this project.

Table 4-10. LCTOP Project 2 Outcome Metrics

Tracking dates of data submission (i.e.

time period represented by reported 8/9/2020-1/31/2021
metrics)

Days of operation for the reported 176
outcome period

Average daily ridership 7,031
Average trip length 3.1 miles

Vehicle miles traveled or fuel/energy

. Not available
consumption

4.3.7.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for this
project.

Comparison to expected average trip length

The average trip length value displayed above (3.1 miles) is shorter than the average trip length estimated
for this project as part of the LCTOP application (6.3 miles). As the average trip length value is a key
variable in the QM calculations for LCTOP projects, this difference in expected and actual trip length would
result in a meaningful reduction in expected GHG benefits for this project if the QM were to be updated
with a value of 3.1 miles.

Limited comparison to expected ridership

The annualized ridership for the bus rapid transit (BRT) corridor based on multiplying the 7,031 average
daily riders and the 365 days of operation is 2,566,315 riders. In contrast, the "YR1 Ridership" value used
in the final QM calculations was 5,861,098 riders. While current ridership levels are much lower than
anticipated, it should be emphasized that the period for which AC Transit provided ridership data
coincides with the COVID-19 pandemic, during which transit ridership levels have decreased dramatically
across transit systems. As with other sampled projects, this represents an external variable that would
significantly impact baseline ridership in the absence of the project (i.e. the counterfactual scenario).

The LCTOP QM does not estimate the counterfactual ridership levels that would occur in a non-project
scenario aside from using an Adjustment Factor, which is intended to account for the portion of riders
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who are dependent on transit for travel and would still take transit in the absence of the California Climate
Investments transit project. A more comprehensive post-project evaluation such as one that controls for
systemwide ridership changes resulting from the COVID-19 pandemic, or an enhanced quantification
method that uses systemwide or control group ridership to estimate a counterfactual scenario, would be
needed in order to use outcome data to reliably quantify the benefits directly resulting from this and other
projects during this period.

California Climate Investments funding as a component of large projects

The LCTOP funding provided to AC Transit was one of multiple funding sources used for the construction
phase of the BRT corridor and was not allocated for the direct purchase of vehicles. In the absence of a
comprehensive impact evaluation or modeling effort to assess the pre- and post-project travel behaviors
of individuals within the AC Transit service area, it is challenging to determine the specific ridership effects
and GHG benefits resulting from California Climate Investments as a funding source. For this and other
transit projects, the Project Team suggests that individual POR metrics are not sufficient to fully evaluate
the benefits that are attributable to projects, but that POR may be used to validate and revise inputs that
were estimated for QM calculations as part of the project application and planning phase.

While certain QM inputs such as the Adjustment Factor to account for transit dependency are difficult to
collect and validate during the POR phase, metrics such as actual ridership and trip length could be used
to validate or revise the QM calculator inputs that grantees initially estimated. GHG benefits were not
directly recalculated using the QM tool as part of this exercise as this is beyond the scope of the current
POR framework.

Level of ridership reporting

AC Transit was able to provide ridership in terms of weekday averages and total combined weekday and
weekend ridership. The combined weekday and weekend ridership value was selected for reporting above
for the purposes of aligning with the current LCTOP POR framework, which requests total average daily
ridership. For future rounds of POR, CARB and administering agencies should consider requesting separate
weekday and Saturday/Sunday averages. This aligns with the data requirements currently in place by the
Federal Transit Administration (FTA) and may reduce the need for grantee agencies to conduct a custom
ridership analysis for POR purposes.

On-time performance as a key performance indicator (KPI)

AC Transit indicated that in addition to ridership and trip metrics, on-time performance is a key variable
for its planning and monitoring procedures. AC Transit has a key performance indicator (KPI) of 72% on-
time performance, and staff noted that the BRT corridor had lower levels of on-time performance in its
first months of operation but improved over time and is now above this 72% target (achieving 75% for
November 2020 and 77% for December 2020). As on-time performance is not a QM input and LCTOP does
not currently have a stated objective of improving this KPI as a result of California Climate Investments
funding, on-time performance is not currently recommended as a POR metric. If improvements in service
quality or reliability resulting from California Climate Investments-funded expansions become a focus of
later rounds of LCTOP funding, this and other KPI metrics (such as increased safety) could be considered
for inclusion as part of future evaluations.
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4.3.8. LCTOP Project 3: Capital Costs for the Express Bus Pilot, CCIRTS Project ID 16-17-D05-063

This project involves the development of an Express Bus Pilot within the San Mateo County Transit District
(SamTrans), consisting of four limited-stop bus routes using 37 new electric buses. LCTOP funding is
allocated to the purchase of a portion of the battery electric buses and chargers for these new routes. The
project ID 16-17-D05-063 is associated with funding from the 2016-2017 fiscal year (FY16-17), though
SamTrans has submitted multiple LCTOP allocation requests associated with this service expansion and
funds were rolled over into subsequent fiscal years.3!

4.3.8.1. Data Collected
Data collected for this project included:

1. Project documentation consisting of the LCTOP allocation request workbook for the FY19-20
round of funding associated with this service expansion.

At the time of project sampling, the CCIRTS database indicated that project 16-17-D05-063 had a
completion date of June 30, 2019. However in discussions with Caltrans and SamTrans, the Project Team
learned that the physical project has been extended through June 30, 2023, and that the express bus
routes and associated vehicles have not yet been launched. As the buses were not yet operational at the
time of the data request, it was not possible to collect data related to the outcomes of this project. Instead,
the grantee interview and review of project documentation focused on identifying any evaluation-related
considerations or recommendations for this project or the Transit program group.

As part of this assessment the Project Team also requested and reviewed copies of the passenger survey
instruments that SamTrans has administered to passengers of its shuttle and general fixed route services.

4.3.8.2. Discussion

The Project Team presents the following findings for discussion based on the information collected and
reviewed for this project.

Multiple funding allocations to a single physical project

Development of the Express Bus Pilot is a multi-year process and the grantee agency has submitted
multiple LCTOP allocation requests for funding to purchase battery electric buses that will serve the new
routes. As LCTOP project IDs are linked to individual allocation requests rather than grouped by physical
project, the SamTrans Express Bus Pilot is associated with multiple LCTOP project IDs. Additionally, rather
than each allocation request being associated with a specific project component and separate operational
date, all LCTOP funds are being used for the purchase of vehicles and equipment that will not be
operational until the launch of the pilot.

For this type of project, it is more practical and efficient to consider the capital costs of the project as a
whole rather than limit POR to a single project ID that is linked to one of several allocation requests. If a
project ID associated with the Express Bus Pilot is sampled for POR once the pilot becomes operational,

31For example, project ID 19-20-D04-052 represents a separate round of LCTOP funding allocated towards
this service expansion and is the project ID for which Caltrans provided an allocation request workbook. As the
Project Team sampled by project ID, and project IDs within the CCIRTS database are associated with individual
allocation requests rather than grouped by physical project or transit agency, the FY16-17 project ID is displayed
above.
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the Project Team suggests that Caltrans determines the total number of vehicles purchased with LCTOP
funding across all project IDs associated with the pilot to use as the basis for POR data requests. POR
results could then be separated by project ID and respective funding amounts for reporting purposes. This
approach should also be considered for similar projects in future rounds of POR.

Multiple funding sources and POR metrics

As is the case for many transit projects within California Climate Investments, this project received funding
from multiple sources including LCTOP, TIRCP, the Affordable Housing and Sustainable Communities
(AHSC) program, the SB1 Local Partnership Program, and local sales tax proceeds. The presence of
multiple funding sources can create challenges in isolating the specific project components and resulting
benefits which are attributable to LCTOP funding and which should be measured as part of tracking project
outcomes. As this project involves the purchase of new transit vehicles, the grantee transit agency would
need to confirm the number of vehicles purchased using LCTOP dollars such as by dividing the total LCTOP
funding by the cost of one vehicle. This is an approach that other agencies have used for POR when they
are unable to link funding to a specific vehicle. POR metrics such as ridership could then be reported for
this quantity of vehicles to represent the outcomes associated with LCTOP funding.

Passenger surveys and counterfactual travel

SamTrans staff noted that they had previously administered surveys to passengers of their shuttle and
fixed route services, most recently in 2018, in order to collect passenger characteristics and feedback on
the quality of service. Surveys were developed by a third-party consultant and administered in person
onboard the transit vehicles. The Project Team requested and reviewed these survey instruments as
examples of existing data collection processes to identify possible opportunities for POR data collection
moving forward. In addition to collecting information regarding passenger demographics, travel patterns,
and satisfaction, the SamTrans shuttle service survey included questions related to counterfactual travel,
such as:

e “If the shuttle service wasn’t available, how would you get from your home/starting location to
your work/final destination?” and

e “If you were to drive from your home/starting location to your work/final destination, because
the shuttle service wasn’t available, how many days per week would you drive?”

While the assessment of counterfactual travel scenarios is outside the scope of the current POR
framework for Transit projects, these are similar to the questions that the Project Team recommended
asking of carsharing users as part of POR for the Clean Mobility Options (CMO) program in order to assess
the portion of trips that represent improved mobility or avoided internal combustion engine (ICE) travel.
Based on information gathered from agencies throughout this data collection effort, the resources
available for administering passenger surveys vary widely among transit agencies and as a result the
Project Team does not recommend requiring survey data collection for transit projects within the current
POR framework. For more in-depth evaluation studies which include sufficient resources to conduct
reliable passenger surveying, this type of data collection could be used to further validate project GHG
estimates over time.

For example, asking counterfactual travel questions similar to those above could serve as a method for
validating the Adjustment Factor input which is currently used to factor ridership and resulting GHG
benefits within the TIRCP and LCTOP QM approaches. The Adjustment Factor is intended to account for
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the portion of riders who are transit-dependent and would not travel by other modes in the absence of
the service or vehicle associated with the California Climate Investments project, but this variable is
typically included in the form of a CARB default value or a pre-project estimate provided by the grantee
agency rather than on primary data collected for the specific service being implemented. The default
Adjustment Factor values are based on transportation research studies and CARB seeks to periodically
revise them using updated research.3? As with other QM inputs, a measured project-specific value would
allow for a more precise evaluation of impacts for sampled projects.

In addition to the validation of GHG inputs, passenger surveying could also be used as part of an in-depth
evaluation to collect and report various socioeconomic outcomes associated with transit projects such as
improved access to jobs and essential services, reduced transportation costs, and avoided vehicle
purchases.

32Elisa Barbour et al., “Updated Default Values for Transit Dependency and Average Length of Unlinked
Transit Passenger Trips,” 2019, 32,
https://ww2.arb.ca.gov/sites/default/files/classic//cc/capandtrade/auctionproceeds/transit_factors_technical_08
1319.pdf.
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4.3.9. LCTOP Project 4: Mission Bay Loop, CCIRTS Project ID 17-18-D04-057

This project consists of the construction of a segment of light rail trackway that allows vehicles on the San
Francisco Municipal Transportation Agency (SFMTA) T Third Street line to turn around, particularly during
special events and peak periods. The project is designed to increase the efficiency and reliability of SFMTA
light rail service. LCTOP funds were allocated to pay for a portion of the construction cost associated with
implementing this infrastructure improvement.

4.3.9.1. Data Collected
Data collected for this project included project documentation consisting of the LCTOP allocation request.

At the time of project sampling, the CCIRTS database indicated that this project had an operational date
of February 28, 2019, which the Project Team expected would allow for a full year of outcome-related
data. However in discussions with SFMTA, the Project Team learned that the Mission Bay Loop became
operational in October 2019 and that SFMTA had halted rail service beginning in March 2020 due to the
COVID-19 pandemic.

Due to this limited outcome period and service interruption, the Project Team did not request outcome
data such as ridership for this project and instead focused on identifying any evaluation-related
considerations or recommendations for this project or the Transit program group.

4.3.9.2. Discussion

The Project Team presents the following findings for discussion based on the information collected and
reviewed for this project.

Basis of ridership estimates and importance to POR

The Mission Bay Loop is an infrastructure improvement project that does not result in a new service line
or direct expansion of transit capacity, but is intended to allow for increased service frequency of SFMTA's
N and T lines. Additionally, SFMTA noted that the Mission Bay Loop will be crucial during special events
such as sporting events, and that it will be a key supportive component for the Central Subway project
that is currently in development. With these characteristics, the Mission Bay Loop serves as an example
of a project that presents evaluation challenges in relation to both POR and overall project impact
estimates.

The allocation request and included QM tool for this project estimate that the Mission Bay Loop will result
in GHG reductions of 213,248 MTCO2e by increasing ridership by 752,368 passengers in the first year of
operation and by 12,794,219 passengers in the final year of quantification using a 30-year project useful
life. For the first year of operation, SFMTA calculated this ridership increase by factoring the forecasted
inbound ridership of the N line by the expected percentage of passengers who would use the N line for
special events, estimated as 10% of the total. For the final year of quantification, SFMTA used a similar
estimation approach but also included a portion of forecasted ridership for the T line, as both the N and
T lines are expected to eventually use the loop. For the T line portion of added ridership, SFMTA estimated
that 40% of T line service and associated ridership would be attributable to the loop.3

Quantifying the growth in ridership associated with the Mission Bay Loop or the counterfactual ridership
in the absence of this type of infrastructure project is not straightforward. Although in-depth evaluations

3 This is based on a review of the allocation request and clarification received from SFMTA staff.
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may provide a solution to this challenge in the future, program QM tools are currently the best resource
available to CARB for quantifying project impacts. As the ridership inputs for this project are based on
factors of forecasts, the same factors would need to be applied to any collected POR ridership data to
obtain a like comparison to the initial estimates and potentially update the QM calculation with data
collected during the outcome period. For this reason, it is important that grantees provide thorough
information regarding any factors or assumptions that they applied to ridership forecasts when estimating
ridership increases associated with a funded transit project.

Availability of information from grantee

In order to gain a more thorough understanding of this project, the Project Team asked SFMTA staff for
additional details regarding the assumptions and calculations that were initially used in the project
application for inputs such as expected ridership increases. While the current SFMTA project contacts
were able to review these calculations and provide feedback based on their understanding of how SFMTA
forecasts ridership and project characteristics, they noted that the original project staff that had
submitted the application no longer worked for the transit agency. This somewhat limited the level of
detail and certainty of feedback that SFMTA was able to provide in relation to the basis for the values
within the Mission Bay Loop allocation request.

As POR can occur several years after a project’s initial QM calculations are completed, it may be difficult
to gain clarification on the original project concept or specific assumptions especially if they were
developed by project staff who are no longer available. Collection of thorough documentation and
clarification from grantees at the time of project submission and approval would support improved quality
assurance of projects during the funding process, and would also ensure that any collected POR metrics
can be assessed in the context of the original calculations.

Potential limitations in data availability

SFMTA halted light rail service in March 2020 due to the COVID-19 pandemic and the Project Team
therefore did not collect POR metrics for the outcome period. In the data collection interview with SFMTA,
the Project Team discussed the currently required metrics and asked whether SFMTA would be able to
provide this information under typical operating circumstances. For ridership, SFMTA staff indicated that
they currently use manual load monitoring and onboard counts to determine rail ridership, as only about
one third of the light rail vehicles have onboard automatic passenger counters (APCs). SFMTA staff noted
that they are in the process of adding APCs to additional light rail vehicles and are requesting approval
from FTA to shift to an APC-based ridership counting methodology. This approach would allow for more
precise tracking of ridership for the lines that will be supported by the Mission Bay Loop.

For average trip length, SFMTA staff explained that they are not able to track passenger miles traveled
and unlinked passenger trips for individual vehicles or lines, and that they would have to either use a
modeling approach to determine these values or report a systemwide average trip length value. The
average trip length input provided within the allocation request is based on a modeled value from the San
Francisco Chained Activity Modeling Process. POR is intended to gather primary project data rather than
rely on modeled values. However, if a grantee agency is unable to collect project-specific trip length data
for POR purposes, the Project Team recommends that Caltrans request an update to the modeled value
if one is available based on more recent data that the agency has obtained since the original project
planning process.
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4.4. Key Data Collection Findings

This section summarizes overall findings from the process of reviewing project documentation and
collecting data from grantees for each of the above projects.

Grantee transit agencies appear willing to provide the requested POR metrics but data limitations
and the level of detail available varies widely across agencies.

o Some agencies are limited to quantifying ridership at the systemwide level and are not able to
provide metrics for individual vehicles or services.

o Some agencies indicated difficulties with reporting data for a precise period that does not
coincide with a calendar year or fiscal year.

o Agencies that are working with third parties to conduct data collection and analysis may be able
to provide much more detail and additional metrics, but most agencies do not have this support.

Grantees may need additional training regarding reporting and documentation of POR metrics
and QM inputs.

o In previous rounds of POR, some agencies have reported VMT in terms of avoided ICE vehicle
VMT rather than reporting the VMT of the funded transit vehicles. Additionally, when the
Project Team requested average trip length data from grantees, there were cases where the
grantee provided the trip lengths of transit vehicles rather than passenger trip lengths.

o Grantees do not consistently provide detailed information regarding the approach that they
used to estimate individual QM inputs and may be unable to provide clarification during the
outcome period if the original project staff are no longer part of the agency.

For TIRCP, the project documentation available to Caltrans and provided to the Project Team for
review was limited to initial project applications, though this is likely due to these projects pre-
dating CARB QM calculators. Due to the lead time between initial project applications and project
completion, the TIRCP projects eligible for POR at the time of the sampling process were funded
prior to the development of transit QM calculators. For these older projects, grantees were
responsible for developing a custom methodology for estimating ridership and other project inputs.
Based on discussions with Caltrans, documentation such as allocation requests and QM calculators
should be available for all projects funded since the implementation of these program components.

The Project Team was not able to directly verify whether Caltrans collects and retains all iterations
and updates to project calculations throughout the funding and implementation process, and this
documentation would be an important resource in comparing outcome-related data to final pre-
outcome estimates.

4.5. Key Analysis Findings

This section summarizes overall findings from the process of assessing the collected data records for the
outcome periods and assessing the analytical methods currently used by agencies to estimate project
metrics.

Based on the projects sampled as part of this data collection exercise, it appears that transit
agencies have used a wide range of approaches for estimating ridership gains from funded
projects.

o The current TIRCP and LCTOP QM tools ask agencies to input anticipated ridership increases
associated with the funded project, denoted as "The increase in unlinked passenger trips directly
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associated with the proposed project in the first year (Yr1)", and "The increase in unlinked
passenger trips associated with the proposed project in the final year (YrF)". However, there
appears to be limited guidance within program QM calculators regarding how agencies should
be estimating these values.

o Some agencies have made efforts to use a net ridership gain value in this field by quantifying
and excluding the portion of riders on the expanded service lines who would still have been able
to ride transit in the absence of the project. In contrast, other agencies have estimated and
applied the total, gross ridership that they expect to observe on the expanded service lines or
from the expanded capacity of additional vehicles. The extent to which each approach is
validated during the project selection process is also unclear.

o The current POR phase does not ask agencies to use outcome period ridership data to re-run
any ridership gain models or forecasts that they may have used during the program QM process.
Thus, raw ridership data collected as part of POR cannot easily be compared to the values within
program QM calculators without additional analysis conducted on the part of grantee agencies
or thorough documentation explaining the modeling or forecasting approach that was used.

e POR may have a role in validating initial project inputs, but is limited in its ability to evaluate
outcomes that are attributable to projects.

o One of the ways in which POR metrics can provide insight into project impacts is to validate or
revise the inputs that grantee agencies used to generate project GHG reductions and other
benefits estimates within program QM calculators.

o While relying on program QM calculators as the basis for impact estimates and replacing
assumed metrics with available POR metrics does provide an update on project effects within
the established QM framework, this is a lower level of evaluation rigor than could be achieved
with more in-depth monitoring or modeling research. Past studies have made efforts to assess
the effects of specific interventions and external variables on transit ridership.®* In-depth
studies that are tailored to each selected project may allow for greater insight into how the
increased capacity or expanded service implemented through California Climate Investments
funding is affecting transportation in grantee agency service areas, though this is beyond the
current scope and available resources of POR.

4.6. POR Metrics Recommendations

Based on the above data collection and analysis activities, the Project Team identified opportunities for
modifications to the set of approved LCTOP and TIRCP POR metrics. This section summarizes these
recommendations and presents an updated table of POR metrics for consideration.

34Michael Kyte, James Stoner, and Jonathan Cryer, “A Time-Series Analysis of Public Transit Ridership in
Portland, Oregon, 1971-1982,” Transportation Research Part A: General 22, no. 5 (September 1, 1988): 345-59,
https://doi.org/10.1016/0191-2607(88)90012-X.

Cynthia Chen, Don Varley, and Jason Chen, “What Affects Transit Ridership? A Dynamic Analysis Involving
Multiple Factors, Lags and Asymmetric Behaviour,” Urban Studies 48, no. 9 (2011): 1893-1908,
http://www.jstor.org/stable/43081823.
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4.6.1. Recommended Additional or Modified Metrics

The Project Team recommends the following additions or modifications to metrics within the LCTOP and
TIRCP POR requirements:

Indication of whether vehicle or service continues to be operated as stated within project close-out
documentation (if not, provide description of change)

Some grantees indicated that they have modified the service routes of purchased vehicles since the
project closeout phase or that certain vehicles were not in operation due to unforeseen circumstances.
Verifying that the status of purchased vehicles or expanded service continues to align with project
documentation is a form of basic M&V that can be completed during the outcome period for selected
projects. While transit agencies are not required to continue operating vehicles or service in the manner
that was initially estimated, gathering information about these changes can provide context to any transit-
related data that are collected during POR.

Average daily ridership (separated into weekday, Saturday, and Sunday ridership)

This is a modification of the original “Average daily ridership” metric and involves the separation of
ridership data into weekday, Saturday, and Sunday fields. Some transit agencies were only able to provide
average weekday ridership, while other agencies provided overall ridership that included weekdays and
weekends. Using separate fields to report this information provides additional context for the ridership
data that is received from transit agencies.

Average passenger trip length

This is a minor clarification of the “Average trip length” metric to specify that it is referring to passenger
trip length rather than transit vehicle trip length.

Vehicle miles traveled or fuel/energy consumption

Though this metric is already included in the “New Vehicle(s) for Existing Transit Service” sub-program
component, the Project Team recommends adding it to the “Capital Improvements that Result in New or
Expanded Transit Service” sub-program component as well, as it is an input within TIRCP and LCTOP QM
tools for these project types.

4.6.2. Deferred Metrics

In addition to recommending additional POR metrics, the Project Team identified one metric that is
unlikely to provide insight into projects under the current scope of POR. This metric is categorized as
deferred, and the Project Team does not recommend it for inclusion in LCTOP and TIRCP POR unless
determined to be useful by CARB and Caltrans:

Change in fuel/energy consumption or annual vehicle miles traveled

Based on discussions with program staff, this metric appears to be misunderstood by transit agencies. In
reviewing previously reported POR data, the Project Team found that some agencies reported 1) Change
in energy use as compared to a baseline vehicle; while other agencies reported 2) Change in energy use
for funded vehicles as compared to the previous outcome period.
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As the former metric is estimated as part of program QM and the latter metric could be derived by
subtracting the fuel/energy consumption or VMT provided for one outcome period from the respective
fuel/energy consumption or VMT provided for another outcome period, the Project Team does not
recommend including this metric in future POR requirements.

4.6.3. Final Recommended POR Metrics

Table 4-11 summarizes the recommended and deferred metrics described above, with the additional
recommended or modified metrics highlighted.

Table 4-11. Final Transit POR Metrics Recommendations

Tracking dates of data submission (i.e. time period
represented by reported metrics)

Days of operation per year

Average daily ridership (separated into Saturday,
Sunday, and weekday ridership if possible)

Average passenger trip length

Vehicle miles traveled or fuel/energy consumption of
the transit service

Indication of whether the capital improvements
continue to operate as stated within project closeout
documentation (if not, provide description of change)

Vehicle miles traveled or fuel/energy consumption of
the purchased vehicles

Indication of whether the purchased vehicles continue
to be operated as stated within project close-out
documentation (if not, provide description of change)

Change in fuel/energy consumption or vehicle miles
traveled

4.7. Additional Recommendations

In addition to the POR metrics recommendations summarized above, The following recommendations are
presented for CARB and Caltrans consideration. These recommendations are designed to support
improved evaluability and evaluation of the programs moving forward:

¢ In the absence of increased evaluation and reporting resources, continue requiring metrics that
are consistent with what agencies are already providing under FTA requirements.* Otherwise,
smaller agencies may not have the resources to comply with special requests. For example, this

35 Federal Transit Administration, National Transit Database 2020 Policy Manual, 2020,
https://www.transit.dot.gov/sites/fta.dot.gov/files/2020-
10/2020%20NTD%20Reporting%20Policy%20Manual_1.pdf.
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would include requesting data in terms of average weekday, average Saturday, and average Sunday
ridership as recommended in the above POR metrics modifications.

Maintain engagement with grantees to ensure that they understand the QM tools and POR
metrics, improve consistency across data provided for TIRCP and LCTOP projects, and minimize
the presence of errors or incomplete data within project documentation and reports.

o Similarly, it may be useful for CARB to provide additional guidance to grantee transit agencies
regarding how to estimate the ridership increases that will result from funded projects in order
to improve consistency in approaches across agencies. If possible, CARB and administering
agencies should consider implementing this guidance in the form of a calculator to include in
program QM tools which would allow agencies to estimate ridership gains in a consistent
manner that can be referenced during any subsequent evaluation efforts. If such a calculation
uses a forecast of gross ridership as an input, POR could collect actual gross ridership and use
the QM to obtain a post-project ridership gain estimate for comparison to the pre-project
expectation. This is one possible approach for improving the consistency of grantee
calculations; CARB and administering agencies may be able to identify other viable options.

o Administering agencies should also work with grantees to collect more detailed documentation
regarding claimed ridership, trip length, and other inputs during the QM phase and should
consider conducting additional quality assurance to assess the reasonableness of these
estimates. Based on a review of project applications, there are a wide variety of approaches
used to estimate these values across agencies; some are more specifically tailored to the
individual agency and others rely on industry defaults.

Collect and retain project documents such as final QM workbooks and other documentation
containing final project details for at least the duration of the POR phase for each project. The
usefulness of the POR phase an evaluation tool relies somewhat on the ability to link post-project
data to pre-project estimates, and without sufficient details related to expected benefits and
associated calculations it is not feasible to use post-project data to validate or revise those values.
Although POR does not currently contain the objective of recalculating project GHG reductions or
other benefits, thorough recordkeeping and records retention is needed in order to provide context
and a basis of comparison for data collected as part of the outcome period.

Continue to validate the data reported in the CCIRTS database and correct instances of cancelled
projects appearing to be complete as well as other potential discrepancies. One of the LCTOP
projects that the Project Team initially sampled for data collection had been cancelled and did not
move forward but was listed as complete within CCIRTS. Additionally for several projects the listed
operational or project completion date did not align with the timeline of physical projects, and the
Project Team identified one case where a project ID number was incorrect. Maintaining the
accuracy of this publicly available database increases the transparency of California Climate
Investments expenditures and estimated benefits.

Recommended POR purpose for Transit projects: In its current form, POR stipulates a uniform set
of metrics and data collection approaches for all capital transit improvement projects and is not
designed to provide customized guidance for specific projects. Due to this, the extent to which POR
can provide insight into project benefits is somewhat dependent on the complexity of each project
and the uniformity of projects within a program. With transit agencies using a wide variety of
methods for estimating the ridership increases that will result from California Climate Investments
funding, and the many factors which affect ridership for a transit system or individual line, the level
of complexity for transit projects is high and the level of uniformity across transit projects is low.
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POR is unlikely to serve as a method of quantifying the ridership impacts that are attributable to
funded projects. Additionally, measuring the GHG benefits attributable to individual transit projects
in a way that uses primary data and does not rely on program QM tools would be resource intensive,
as evidenced by past in-depth transit studies that have attempted to measure these effects.® These
activities would likely need to be completed as part of custom evaluation studies that extend
beyond the current scope of POR.

However, POR may serve to verify the ongoing status of projects, collect data that could be used to
validate inputs that were initially used within program QM calculators, and potentially inform future
updates to QM assumptions and calculations. Metrics such as expected ridership and average trip
length are key inputs within program QM calculators and most agencies appear to be prepared to
provide primary post-project data for these metrics during the outcome period. Program QM tools
also appear to be the primary means with which many transit agencies track the GHG benefits from
their implemented projects.3” POR may be a useful way to improve the reliability of information
contained in these calculators.

36 Susan Handy et al., “Impacts of Transit Service Strategies on Passenger Vehicle Use and Greenhouse Gas

Emissions,” 2013, https://ww2.arb.ca.gov/sites/default/files/2020-
06/Impacts_of_Transit_Service_Strategies_on_Passenger_Vehicle_Use_and_Greenhouse_Gas_Emissions_Policy_B
rief.pdf.

37 Based on discussions with transit agencies for projects sampled as part of this data collection effort, and

existing research on this topic:

CTC & Associates LLC, “Quantifying the Results of Key Transit Investments” (Caltrans Division of Research,
Innovation and System Information, March 16, 2018), dot.ca.gov/-/media/dot-media/programs/research-
innovation-system-information/documents/preliminary-investigations/quantifying-the-results-of-key-transit-
investments-pi-ally.pdf.
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5. Affordable Housing and Sustainable Communities

California Climate Investments provides grants and loans allocated to the development of affordable
housing and housing-related infrastructure, with the primary goal of benefiting disadvantaged
communities and providing improved access to transportation such as transit. Within the California
Climate Investments portfolio of programs, these projects are implemented through the Affordable
Housing and Sustainable Communities (AHSC) program.

AHSC is administered by the Strategic Growth Council (SGC) and is implemented by the Department of
Housing and Community Development (HCD). In addition to funding affordable housing improvements,
AHSC funds can be allocated to the development of land use, land preservation, sustainable
transportation infrastructure, and transit improvements.® AHSC achieves GHG reductions in part by
reducing VMT through improved access to key destinations and encouraging mode shift from single
occupancy vehicles to modes such as transit or active transportation.

5.1. Project Sample

At the time of project sampling in October 2019, there were 35 AHSC projects eligible for POR based on
information received from CARB. The Project Team sampled five projects from AHSC for POR data
collection. Brief descriptions of these sampled projects are as follows:

e AHSC Project 1: Palm Terrace, CCIRTS Project ID 35378. This project is categorized as a Rural
Innovation Project Area (RIPA) recipient and involves the development of a 50-unit affordable
housing community and implementation of a vanpool service in Lindsay, CA.

e AHSC Project 2: 455 Fell Street, CCIRTS Project ID 35254. This project is categorized as a Transit
Oriented Development (TOD) Project Area recipient and involves new construction of a 108-unit
affordable housing development in San Francisco, CA.

e AHSC Project 3: Wasco Farmworkers Housing Relocation Project, CCIRTS Project ID 34791. This
project is categorized as a Rural Innovation Project Area (RIPA) recipient and involves the
construction of a 226-residence affordable housing community and shuttle service in Wasco, CA.

e AHSC Project 4: Civic Center 14 TOD Apartments, CCIRTS Project ID 30300. This project is
categorized as a Transit Oriented Development (TOD) Project Area recipient and involves new
construction of a 40-unit affordable housing development with 477 feet of commercial space in
Oakland, CA with the implementation of a smart bicycle rack at a nearby transit station to support
active transportation.

e AHSC Project 5: Jordan Downs Phase 1B, CCIRTS Project ID 34835. This is categorized as an
Integrated Connectivity Project (ICP) Project Area recipient and involves new construction of a 135-
unit affordable housing site in Los Angeles, CA.

38 As AHSC includes projects that involve capital transit improvements, certain POR metrics, as well as
findings from the assessment of the Transit program group, are also applicable to the transit components within
AHSC. This report refers to those findings and recommendations within this chapter as applicable.

39 AHSC program description: https://www.hcd.ca.gov/grants-funding/active-funding/ahsc.shtml
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5.2. Activities Conducted

The data collection and analysis process for the sampled AHSC projects consisted of the following
activities.

5.2.1. Administering Agency Interviews and Documentation Requests

At the start of the data collection process the Project Team completed interviews with SGC and HCD staff
in late 2019 to gain an understanding of AHSC program procedures, existing data collection processes,
and the extent of available project data. As part of these interviews the Project Team requested
documentation associated with each sampled project.

5.2.2. Project Documentation Reviews

Beginning in late 2019, the Project Team reviewed project documentation including initial applications,
QM calculators, and grant disbursement agreements, as well as any supporting documentation such as
project maps that were available on the Financial Assistance Application Submittal Tool (FAAST) website
using the public search function.* These reviews focused on identifying key project components such as
the characteristics of housing sites and the specific transportation-related improvements associated with
each project, identifying the applicable POR data to be collected, and characterizing evaluation-related
issues and questions associated with data collection or analysis.

5.2.3. Project Staff Interviews

Following the documentation reviews, the Project Team held interviews with key contacts that were
involved in project implementation for each AHSC site including local housing authority staff, developer
staff, on-site managers, and transit agencies associated with funded transit improvements. These
interviews occurred between early 2020 and early 2021, concurrent with the COVID-19 pandemic. The
purpose of these interviews was to gain a greater understanding of the details of each project, request
any applicable data related to transit improvements such as ridership, and to discuss the process of
developing and administering resident surveys to collect resident-reported POR metrics.

5.2.4. Resident Survey Development and Coordination

Following the initial interviews, the Project Team coordinated with HCD and project staff to develop
survey instruments for distribution to residents at each AHSC site. Surveys were distributed between mid-
2020 and early 2021, concurrent with the COVID-19 pandemic. Upon finalizing these survey instruments,
site staff distributed one survey per resident household and provided the response data to the Project
Team for analysis. Section 5.4 provides details regarding the survey development and administration
process.

5.2.5. Analysis of Data Records

The Project Team received survey response data and any applicable transit data for each site in early 2021.
Upon receiving this information, the Project Team reviewed and analyzed these records to develop POR
metrics for the defined outcome periods associated with each project. During the analysis process the

40 FAAST public search tool: https://faast.waterboards.ca.gov/Public_Interface/PublicSearch.aspx
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Project Team also identified opportunities for additional or alternative metrics to recommend including
in future rounds of AHSC outcome reporting.

Current AHSC POR guidance specifies that project outcome tracking begins when housing development
construction is complete and available for occupancy, or transit improvement construction is complete or
transit vehicles are operational. Unless otherwise specified within the individual project findings sections
below, the Project Team defined outcome reporting periods for each project as beginning on the opening
date of the housing site and extending one year forward to represent the first round of POR.

These reporting periods overlapped with the COVID-19 pandemic and with its resulting effects on
transportation and other activities. Although this may have affected the data collection and analysis
results, the Project Team proceeded with these analyses because the primary purpose of this work was
to develop POR methods for use in the future.

5.2.6. Assessment of Barriers and Evaluation Considerations

Throughout the data collection and analysis process, the Project Team took note of data collection
challenges and other significant issues that may serve as barriers to effective POR procedures and may
present opportunities for improved data collection strategies or relate to overall evaluation
recommendations for AHSC projects.

5.3. Additional POR Metrics Recommendations

Table 5-1 displays the list of AHSC POR metrics approved by CARB at the start of this data collection task
following the initial metrics and methods assessment conducted by the Project Team.

Table 5-1. Initially Approved AHSC POR Metrics

Tracking dates of data submission (i.e. time
period represented by reported metrics)

Housing unit occupancy rate

Income-restricted housing units occupancy
rate

Mode share of residents, by mode

Residents using transit passes, as applicable

For mixed-use projects, occupancy of
commercial space

Days of operation per year

Average daily ridership

Average passenger trip length

Average traffic of bicycle and pedestrian
facilities

During the process of working with HCD and site staff to develop resident survey instruments, the Project
Team identified several opportunities for modifications to these approved metrics to improve the clarity
and detail of reported data. These modifications included assessing the percentage of households that
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have access to one or more personal vehicles, expanding the mode share metric to identify household
primary commuting modes and primary non-commuting modes, and developing a metric to assess
reliability of transportation access for households. Descriptions of these metrics are as follows:

Percentage of households with access to one or more owned, leased, or regularly borrowed cars:
This metric provides additional context to information collected on resident mode share and reliable
access to transportation. Households without access to personal vehicles likely need to rely on the
alternative transportation modes that are prioritized by AHSC including transit and active
transportation, while households with access to personal vehicles may shift their choice in modes
due to increased access to these transportation alternatives.

Primary commuting and non-commuting modes: These metrics are a refinement of the “Mode
Share” metric that was in place at the start of the data collection effort. This refinement
distinguishes between commuting and non-commuting mode choice to provide a more detailed
understanding of resident travel patterns.

Percentage of households with reliable access to transportation: This metric was developed using
a survey question regarding how often residents are able to travel to where they need to go, and is
intended as a general representation of transportation access that could be compared across AHSC
sites.

Table 5-2 displays the list of metrics that the Project Team referenced during the data collection effort,
with additions and modifications highlighted. These metrics and the results for each sampled site are
presented within the subsequent individual project findings sections. A final list of recommended metrics
based on findings and lessons learned from the data collection effort is presented in Section 5.7.

Table 5-2. Updated List of AHSC POR Metrics Used for Sample Project Data Collection

Tracking dates of data submission (i.e. time period
represented by reported metrics)

Housing unit occupancy rate

Income-restricted housing units occupancy rate

For mixed-use projects, occupancy of commercial
space

Residents using transit passes, as applicable

Percentage of households with access to one or
more owned, leased, or regularly borrowed cars

Primary commuting and non-commuting modes
(percentage of households by primary mode)

Percentage of households with reliable access to
transportation

Days of operation per year

Average daily ridership

Average passenger trip length

Average traffic of bicycle and pedestrian facilities
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In addition to the above POR metrics, the Project Team assessed and reported survey summary metrics
including the total number of responses and the survey response rate.

5.4. Resident Survey Approach

The Project Team coordinated with HCD and AHSC project staff to develop resident survey instruments
for each sampled project. These surveys were designed to collect information about resident households,
forms of travel, and access to transportation in support of developing the required POR metrics for each
site. Project staff for one of the sampled sites, Jordan Downs, indicated that they would be unable to
administer a POR survey to their residents, as they were already administering another survey as part of
a separate data collection effort and wanted to avoid the potential confusion or burden of a concurrent
survey. The Project Team was therefore able to coordinate survey administration and obtain resident
responses for four of the sampled AHSC sites.

There were minor differences in the survey instruments across the sampled sites due to specific site
characteristics or feedback from project staff, but the surveys generally requested the following types of
information from residents:

1. How long the resident has lived at the housing development;
The number of individuals in resident households;
Number of personal motor vehicles (owned, leased, or borrowed) available to the household;
Number of household members who regularly leave home to go to work (i.e. regularly commute);

2
3
4
5. Transportation mode(s) used for commuting purposes (if applicable);
6. Transportation mode(s) used for non-commuting purposes;

7

Whether households are able to travel to where they need to go (i.e. access to transportation);
and

8. Whether the household has used any transportation modes more or less than one year ago.
The objective of this survey effort was to collect the necessary data to report the following project
outcome metrics for each sampled site:

1. Percentage of households with access to one or more owned, leased, or borrowed cars;

2. Percentage of households that primarily use a personally owned or leased private car for
commuting and non-commuting purposes;

3. Percentage of households that primarily use ride-hailing for commuting and non-commuting
purposes;

4. Percentage of households that primarily use transit for commuting and non-commuting purposes;

5. Percentage of households that primarily use an active transportation mode for commuting and
non-commuting purposes;

6. Percentage of households that primarily use a transportation mode that is part of an AHSC
project-specific component, such as vanpooling, for commuting and non-commuting purposes (if
applicable);
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7. Percentage of households with reliable access to transportation; and

8. Percentage of residents using transit passes (not applicable for any of the sampled sites, but
would typically be collected through the resident survey process).

In order to encourage resident participation, the Project Team coordinated with on-site staff to determine
an appropriate incentive to offer to residents for completing these surveys. All sites decided to offer
incentives in the form of raffles for retail gift cards, with the quantity and gift card value varying depending
on the number of residences in the housing development and the incentive strategy determined through
discussions with on-site staff. For an individual site, the number of gift cards ranged from two to eight
cards and gift cards were in the amount of either $25 or $50. The survey instruments did not ask for any
personal or identifying information from residents. The Project Team asked site staff to complete the gift
card lottery process and distribute incentives to randomly selected residences.

All sites requested survey instruments to be available in both English and Spanish languages, and one site
requested a Cantonese language version. Staff from UC Davis translated the instrument into these
languages and provided all requested versions to each site for final comment. Upon finalization, the
Project Team asked site staff to distribute the surveys to resident households and provide the results
when available.

Each site distributed paper copies of the survey instruments to each of its residences, and asked that they
complete the survey and return it to the front desk, on-site manager, or other site contact. Surveys were
administered at the household level, with each respondent being asked to provide information about their
household characteristics and household transportation behaviors. Project staff distributed one survey
instrument per household.

Upon collecting the completed surveys, site staff scanned each document and emailed them to the Project
Team for review and analysis. A sample copy of the resident household survey instrument that site
contacts administered for this data collection effort can be found in Appendix C.

5.4.1. Description of Survey Metrics

This section describes each of the AHSC POR metrics that the Project Team developed using resident
household survey responses. These metrics appear in the subsequent individual project sections.

5.4.1.1. Percentage of households with access to one or more owned, leased, or regularly borrowed cars

This metric was based on responses to the following survey question:

“How many motor vehicles (cars, trucks, motorcycles), if any, are available to your
household? This includes vehicles you own, lease, or regularly borrow.”

The percentage of households with access to one or more cars was calculated by dividing the number of
survey respondents indicating that their household has access to 1 or more cars by the total number of
respondents. Respondents who stated "don't know" or "prefer not to answer" were excluded from this
calculation.

5.4.1.2. Percentage of households with reliable access to transportation

This metric was based on responses to the following survey question:
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"Thinking about the transportation available to you, how often are you and the members
of your household able to travel to where you need to go (such as commuting, doing
errands, traveling to other activities, etc.)?"

The Project Team defined a response of "Always" or "Usually" as indicative of reliable access to
transportation. The quantity of respondents selecting either of these responses was divided by the total
number of respondents to calculate the percentage of households with reliable access to transportation.

5.4.1.3. Primary commuting and non-commuting modes
These metrics were calculated based on responses to survey questions about which mode(s) respondents

use for travel to and from work ("commuting"), and for other types of trips ("non-commuting").

The survey first presented respondents with a matrix table of travel modes and travel frequencies, and
asked respondents to indicate how frequently they use each travel mode to travel to and from work:

“For each row in the following table, please fill in a circle to indicate how often your

household uses the listed form of transportation to go to and from work.”
Following this, the survey presented respondents with a second, identical table, and asked respondents
to indicate how frequently they use each travel mode for other types of trips:

“For each row in the following table, please fill in a circle to indicate how often your
household uses the following forms of transportation for other types of trips such as social
activities, appointments, and errands.”

Figure 5-1 provides an example of the matrix table that appeared in the resident survey instruments:

How does your T Use about Usze = few Lze 5-10 Use 10-20 N
household get to and one day per days per days per days per .
from work? el month month month mionth oloa
Driving & motor

vehicle slons
carpooling in 2
orivate vehicle

Taking & taud,
Uber, Lyft. or
similar servics

& | walking

Figure 5-1. AHSC Resident Survey: Matrix of Travel Modes and Frequencies
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For the purposes of reporting POR metrics the Project Team grouped individual travel modes into travel
mode categories as follows:

e Responses "driving a motor vehicle alone" and "carpooling in a private vehicle" were grouped into
the "Personal or private car" travel mode category;

e Responses of “bus or shuttle” and “train, light rail, or trolley” were grouped into the “Transit" travel
mode category;

e Responses of "taking a taxi, Uber, Lyft, or similar service" were grouped into the “Ride-hailing” travel
mode category; and

e Responses of "walking", "using a bicycle", and "using a scooter" were grouped into the “Active
transportation” travel mode category.

Respondents were able to select multiple travel modes and indicated the number of days per month that
they use each mode for commuting and non-commuting purposes.

The Project Team defined the primary commuting mode as the travel mode that a respondent indicated
using most frequently. If a respondent indicated more than one mode as their most frequently used travel
mode, the Project Team counted each of these travel modes as the respondent's primary travel mode.
Thus, the sum of percentages within the commuting mode categories and non-commuting mode
categories may exceed 100%.

The survey also asked respondents to indicate how many members of their household regularly travel to
and from work; if a respondent indicated "0" for this question, the Project Team excluded their responses
regarding commuting modes from these calculations.

Proposed simplified methods for calculating the above metrics, for potential use in future rounds of POR,
are provided within Appendix B.

5.4.1.4. Residents using transit passes

As none of the sampled AHSC projects involved the distribution of transit passes to residents, the use of
transit passes was not assessed with the resident survey instruments. However, the percentage of
residents using program-funded transit passes is an existing POR metric specified by CARB, and could be
assessed using this survey approach. This could involve including questions such as:

“Did you receive a [Name of Transit Pass Distributed by ASHC]?”

(If Yes to above) “How often, if at all, do you or other members of your household use [Name of
Transit Pass Distributed by AHSC]?” (With response options equal to the frequency of use options
in the mode share matrix such as shown in Figure 5-1)

Transit pass use could then be calculated as a percentage of pass users as compared to non-users, or
presented in terms of frequency of use, depending on the quality of data obtained.

5.5. Results by Sampled Project

This section summarizes the results of the data collection effort by sampled project. The survey results
presented in this section are based on the pilot data collection activities described above and are not
intended to be representative of the resident population within each housing site or representative of
AHSC overall. Additionally, surveys were distributed at the household level, and respondents were asked
to provide information about their household characteristics and transportation patterns. Because of this,

75



responses may not reflect individual resident transportation behaviors or potential differences in
transportation behaviors among individuals within a residence.

This data collection process coincided with the COVID-19 pandemic, and mode share metrics and other
transportation-related data reported for sampled projects may not represent typical travel patterns for
residents at these AHSC sites.

5.5.1. AHSC Project 1: Palm Terrace, CCIRTS Project ID 35378

This project is categorized as a Rural Innovation Project Area (RIPA) recipient and involves the
development of a 50-unit affordable housing community in Lindsay, CA. This project includes active
transportation improvements such as sidewalks providing connection to transit and school facilities,
bicycle lanes, and traffic calming measures at a nearby major intersection. Additionally, the project
contains a transit capital improvement in the form of a vanpool service that is to be operated by two vans
purchased through project funds.

This project also incorporates a variety of energy- and water-related measures such as the installation of
solar photovoltaic (PV) equipment, the use of energy efficient lighting and controls, and water-efficient
irrigation and landscaping.

This project was funded through 2015-2016 FY funding and the site became operational in November
2018.
5.5.1.1. Data Collected
Data collected for this project included:
1. Responses to the POR residential transportation survey;
2. Information regarding the total number of surveys distributed and completed;

3. Occupancy rate information for the outcome period;

4. Ridership and trip length information for the vanpool vehicles purchased as part of this AHSC
project; and

5. Supporting documentation including the project application and grant agreement.

5.5.1.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.

Tracking dates of data submission: November 13, 2019 — November 12, 2020

The grand opening date for the housing site was November 13, 2018 and the first outcome period would
have been November 13, 2018 through November 12, 2019. However, surveys were not administered
during that period, and for the purposes of this exercise, the Project Team defined the outcome period of
analysis as November 13, 2019 through November 12, 2020. This represents the second one-year
outcome period for the site.

Site staff administered surveys in early 2021 after the end of this outcome period due to the timing of
finalizing the pilot survey instrument.
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Total surveys completed and survey response rate: 25 responses; 51% response rate

Site staff reported the number of survey instruments distributed to residences and the total number of
completed surveys. For this site, staff distributed surveys to all 49 residences and received 25 responses.
This equals a response rate of 51% at the household level.

Housing unit occupancy rate and income-restricted housing units occupancy rate: 100%

This is based on information from site staff regarding total residents and total occupied units during the
outcome period. Staff indicated that the site maintains a 100% occupancy rate for its 49 units, and that
all units are income-restricted. This does not include the single onsite manager’s unit, which is also
occupied.

For mixed-use projects, occupancy of commercial space: N/A

This site does not include a commercial space.

Residents using transit passes, as applicable: N/A

Transit passes were not included as a component of this AHSC project.

Percentage of households with access to one or more owned, leased, or regularly borrowed cars: 84%

A majority of respondents (84%) indicated that their household has access to one or more owned, leased,
or regularly borrowed cars. Of these, five respondents (24%) stated that their household has access to
two cars, while the remaining 16 respondents (76%) stated that their household has access to one car.

Percentage of households with reliable access to transportation: 92%

Ninety-two percent of respondents indicated that they are "Always" (68%) or "Usually" (24%) able to
travel to where they need to go and therefore meet the proposed definition of "Reliable access to
transportation". The remaining 8% of respondents indicated that they are "Sometimes" able to travel to
where they need to go. This suggests a fairly high level of transportation access for residents at this AHSC
site.

Days of operation for the reported outcome period: 195

This AHSC project included the purchase of two vans that are operated as part of CalVans vanpool service
in the surrounding region. Data received from CalVans showed ridership and months of operation for the
two vans but did not show the exact days of operation during the outcome period. The value above is a
prorated estimate based on the expected number of days of vanpool service per 12 months as shown in
project documentation (260 days), and the actual number of operational months during the outcome
period for each van.

The data showed that Van ID 5162 operated for 10 months and Van ID 5163 operated for 8 months during
this outcome period. CalVans reports showed no activity for March or April 2020 as a result of the ongoing
COVID-19 pandemic. This approach resulted in an estimated 217 operational days for Van ID 5162, and
173 operational days for Van ID 5163 (an average of 195 days during the outcome period).
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Average daily ridership: 36

Average daily ridership is based on the total ridership for the two vans during the outcome period (6,976
riders), divided by the estimated number of operational days (195 days).

Average trip length: 65 miles

This value is based on the total number of passenger miles traveled for both vans during the outcome
period (453,404 miles), divided by total ridership for this period (6,976 riders).

Average traffic of bicycle and pedestrian facilities: Not available

The AHSC project at this site contained active transportation improvements including bicycle lanes and
traffic calming. However, the active transportation improvements associated with this project are not
currently monitored, and the Project Team did not conduct demonstrative on-site active transportation
data collection due to issues presented by the COVID-19 pandemic.

Table 5-3 summarizes the above POR metrics for this project.
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Table 5-3. AHSC Project 1 Outcome Metrics Summary

11/13/2019 -
Tracking dates of data submission (i.e. time 11/12/2020
period represented by reported metrics) (Surveys administered
in early 2021)
Housing unit occupancy rate 100%
Income-restricted housing units occupancy rate 100%
For mixed-use projects, occupancy of N/A
commercial space
Residents using transit passes, as applicable N/A
Percentage of households with access to one or 84%

more owned, leased, or regularly borrowed cars

Primary commuting and non-commuting modes

(percentage of households by primary mode) (See detail table below)

Percentage of households with reliable access to

. 29
transportation 92%
Total surveys completed (households) 25
Survey response rate (household level) 51%
Days of operation per year 195
Average daily ridership 36
Average passenger trip length 58 miles

Average traffic of bicycle and pedestrian

e Not available
facilities

Primary commuting and non-commuting modes:

Eight respondents indicated that none of their household members regularly travel to and from work. The
remaining 17 respondents who provided information about commuting travel indicated that they most
frequently use a personal vehicle for commuting purposes. Specifically, 15 respondents (88%) stated that
this personal vehicle commuting travel involves driving a car alone, and two respondents (12%) stated
that this personal vehicle commuting travel involves carpooling. One respondent also stated that they
primarily use a form of active transportation (walking) for commuting purposes.

A majority of respondents (84%) indicated that they primarily use a personal vehicle for non-commuting
purposes, while 28% of respondents indicated that they most frequently use a form of active
transportation. Of the respondents who indicated that they most frequently use a personal vehicle for
non-commuting purposes, 17 respondents (68%) stated that this personal vehicle non-commuting travel
involves driving a car alone, and 4 respondents (16%) stated that this personal vehicle non-commuting
travel involves carpooling.

Mode choice may have been affected by changes in travel patterns caused by COVID-19, as surveys were
administered in early 2021.
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Table 5-4 provides the results for household primary commuting and non-commuting modes for this
project.

Table 5-4. AHSC Project 1 Outcome Metrics: Primary Commuting and Non-Commuting Mode

Persona_l or private car (driving alone or 100%
carpooling)

Transit (bus, shuttle, train, light rail) 0%
Ride-hailing 0%
Active transportation (walking, biking, scooter) 6%
AHSC-specific transportation mode (e.g. funded 0%
vanpool) ?
Persona.l or private car (driving alone or 84%
carpooling)

Transit (bus, shuttle, train, light rail) 0%
Ride-hailing 0%
Active transportation (walking, biking, scooter) 28%
AHSC-specific transportation mode (e.g. funded 0%
vanpool) ?

5.5.1.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for this
project.

Lack of active transportation data

Current POR requirements request the average traffic of active transportation facilities, but the
improvements made in the project area do not appear to be monitored for traffic by local transit agencies,
automated counters, or housing development staff. QM tools currently calculate GHG reductions from
bicycle and pedestrian improvements based on estimates provided by applicants for average daily traffic
and auto trips eliminated, but there does not appear to be a prescribed process for verifying these
estimates. It may be useful for future rounds of AHSC funding to incorporate the development of an active
transportation monitoring plan into the project application process, either for ongoing use during POR or
as a one-time M&V activity during project implementation or closeout.

Vanpool service area discrepancy

Project documentation indicated that two vans would be purchased as part of this AHSC site and operated
as a vanpool for residents. Based on this the Project Team recommended that the POR survey for this site
include questions related to residents’ use of this vanpool. However during later discussions, it was
determined that these vans have not been operating at the AHSC site and are instead deployed in other
surrounding regions. The Project Team held an interview with CalVans, who operates vanpool services on
behalf of the California Vanpool Authority and purchased the two vans through funds provided by this
AHSC grant. CalVans staff explained that while the original plan was to operate a vanpool at this AHSC
site, CalVans assessed demand for this service in 2019 and determined that the vans would be more

80



effectively used in other areas. Transit agencies conduct ongoing assessments of service needs and
regularly reallocate vehicles to other areas as part of typical operational procedures.

While there is not a particular obligation for these vans to serve the particular AHSC site through which
grant funds were received, and the resulting GHG benefits may not be significantly affected, for the
purposes of accurate POR data collection it is important to maintain records of project components that
vary from what is outlined within project planning documents. For example, residents should not be asked
about their use of a vanpool service that is not currently operating at their site. Additionally, updated
records regarding service location may help to explain any observed differences in operational metrics
such as average trip length or VMT between the project planning period and outcome period.

Limited comparison to expected vanpool activity

CalVans staff provided detailed ridership and trip length information for the two vans for each month of
the outcome period which was used to calculate the transit-related outcome metrics above. The total
ridership for these two vans was 6,976 passengers; dividing this by the average 195 operational days
equals an average daily ridership value of 36 passengers. This is lower than the average daily ridership of
52 passengers that is specified within project planning documents, but it should be noted that this
outcome period coincides with the COVID-19 pandemic and that the vans did not operate during two
months of the year. Due to the external variables involved it was not feasible to compare expected
ridership with actual ridership as part of this POR exercise to gain insight into the performance of this
project component.

Survey response rate and site engagement

Site staff distributed paper survey instruments to all 49 residences at this site and received 25 responses,
translating to a 51% response rate at the household level. This was the highest response rate of all
sampled AHSC sites. Through the data collection effort the Project Team found that on-site staff were
generally willing to assist in the data collection effort and that their direct knowledge and relationship to
the sites were important factors in the data collection process. Staff at this site provided examples of past
successful survey instruments that had been administered to residents and recommended using a gift
card to a popular local restaurant as the incentive for the survey completion raffle.

Another key distinction in the data collection approach for this site is that the administration of surveys
coincided with the income recertification process that site staff conduct on an annual basis for all
residents. Income recertifications are conducted in order to verify that residents continue to meet the
income restrictions of the affordable housing site, and involve communicating directly with residents to
collect documentation and related information. Site staff were able to explain and distribute surveys
during these meetings, which may have improved resident engagement and response rates.

The Project Team recommends that administering agencies begin future surveying efforts by seeking
involvement from on-site managers, property owners, community partners, or others who have strong
relationships to the site and its residents. Similarly, if administering agencies are able to take on an
engagement role with site staff to explain the survey and assist in coordinating the distribution of surveys,
this would likely help to maintain consistency in data collection procedures across surveyed sites. Finally,
whenever it is possible to distribute surveys at the same time as the annual income recertification, this
may improve future response rates. It would be important to ensure that residents understand that the
survey is completely voluntary, that it is not linked to their income or personal information, and that it
will in no way affect their eligibility as a resident.
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5.5.2. AHSC Project 2: 455 Fell Street, CCIRTS Project ID 35254

This project is categorized as a Transit Oriented Development (TOD) Project Area recipient and involves
new construction of a 108-unit affordable housing development in San Francisco, CA. This project includes
a variety of active transportation improvements such as the installation of median islands on nearby
streets, accessibility upgrades including curb ramps and signal improvements, and sidewalk extensions on
nearby streets.

The housing development includes energy related measures such as the installation of a solar thermal
system, energy efficient water heating, lighting, and building envelope characteristics. The site plan also
includes water related measures such as drought-resistant landscaping and water-efficient fixtures in all
units. According to project documentation the site is constructed in alignment with GreenPoint Rated
standards and exceeds the San Francisco Green Building Ordinance by at least 10%.%

This project was funded through 2015-2016 FY funding and the site became operational in September
2019.
5.5.2.1. Data Collected

Data collected for this project included:

1. Responses to the POR residential transportation survey;

2. Information regarding the total number of surveys distributed and completed;
3. Occupancy rate information for the outcome period; and
4

Supporting documentation including the project application and grant agreement.

5.5.2.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.
This site did not include the capital purchase of transit improvements to expand service, and the POR
metrics associated with that AHSC sub-program component are not applicable for this project.

Total surveys completed and survey response rate: 32 responses, 30% response rate

Site staff reported the number of survey instruments distributed to residents and the total number of
completed surveys. For this site, staff distributed surveys to all 107 residences and received 30 responses.
This equals a response rate of 30% at the household level.

Tracking dates of data submission: September 16, 2019 — September 15, 2020

This is based on the initial move-in date for the housing development and extending one year forward to
represent the first applicable outcome reporting period. Site staff administered surveys in early 2021 after
the end of this outcome period due to the timing of finalizing the pilot survey instrument.

Housing unit occupancy rate and income-restricted housing units occupancy rate: 100%

This is based on information from site staff regarding total residents and total occupied units during the
outcome period. Staff indicated that the site maintains a 100% occupancy rate of its 107 units, and that

41 GreenPoint Rated: https://greenpointrated.com/about/
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all units are income-restricted. This does not include the single on-site manager’s unit, which is also
occupied.
For mixed-use projects, occupancy of commercial space: N/A

This site does not include a commercial space.

Residents using transit passes, as applicable: N/A

Transit passes were not included as a component of this AHSC project.

Percentage of households with access to one or more owned, leased, or regularly borrowed cars: 57%

A majority of respondents (57%) indicated that their household has access to one or more owned, leased,
or regularly borrowed cars. Of these, two respondents stated that their household has access to two cars,
while the remaining 15 respondents stated that their household has access to one car.

Percentage of households with reliable access to transportation: 90%

Ninety percent of respondents indicated that they are "Always" (48%) or "Usually" (42%) able to travel to
where they need to go and meet the proposed definition of "Reliable access to transportation". The
remaining 10% of respondents indicated that they are "Sometimes" able to travel to where they need to
go. This suggests a fairly high level of transportation access for residents at this AHSC site.

Average traffic of bicycle and pedestrian facilities: Not available

The AHSC project at this site contained active transportation improvements including sidewalk and street
improvements such as pedestrian bulbouts. Project staff confirmed that these improvements had been
installed and were being actively used. However, the active transportation improvements associated with
this project are not currently monitored, and the Project Team did not conduct demonstrative on-site
active transportation data collection due to issues presented by the COVID-19 pandemic.

Table 5-5 summarizes the above metrics for this project.
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Table 5-5. AHSC Project 2 Outcome Metrics Summary

9/16/2019 —9/15/2020
(Surveys administered
in early 2021)

Tracking dates of data submission (i.e. time
period represented by reported metrics)

Housing unit occupancy rate 100%
Income-restricted housing units occupancy rate 100%
For mixec!-use projects, occupancy of N/A
commercial space

Residents using transit passes, as applicable N/A
Percentage of households with access to one or 579%

more owned, leased, or regularly borrowed cars

Primary commuting and non-commuting modes
(percentage of households by primary mode)
Percentage of households with reliable access to

(See detail table below)

. 90%
transportation
Total surveys completed (households) 32
Survey response rate (household level) 30%

Average traffic of bicycle and pedestrian

e Not available
facilities

Primary commuting and non-commuting modes:

A majority of respondents (61%) indicated that they most frequently use a personal vehicle for commuting
purposes, while 22% of respondents indicated that they most frequently use a form of active
transportation, 17% stated that they most frequently use transit, and 11% stated that they most
frequently use ride-hailing. Of the respondents who indicated that they most frequently use a personal
vehicle for commuting purposes, 100% stated that this personal vehicle travel involves driving a car alone
rather than carpooling.

A majority of respondents (56%) indicated that they primarily use a personal vehicle for non-commuting
purposes, while 41% of respondents indicated that they most frequently use a form of active
transportation, 16% stated that they most frequently use transit, and 13% stated that they most
frequently use ride-hailing. Of the respondents who indicated that they most frequently use a personal
vehicle for non-commuting purposes, 88% stated that this personal vehicle travel involves driving a car
alone, and 13% stated that this travel involves carpooling.

Mode choice may have been affected by changes in travel patterns caused by COVID-19 as surveys were
administered in early 2021.

Table 5-6 provides the results for household primary commuting and non-commuting modes for this
project.
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Table 5-6. AHSC Project 2 Outcome Metrics: Primary Commuting and Non-Commuting Mode

Personal or private car (driving alone or
. 61%

carpooling)
Transit (bus, shuttle, train, light rail) 17%
Ride-hailing 11%
Active transportation (walking, biking, scooter) 22%
AHSC-specific transportation mode (e.g. funded N/A
vanpool)
P - —

ersona'l or private car (driving alone or 56%
carpooling)
Transit (bus, shuttle, train, light rail) 16%
Ride-hailing 13%
Active transportation (walking, biking, scooter) 41%
AHSC-specific transportation mode (e.g. funded N/A
vanpool)

5.5.2.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for this
project.

Timing of surveys

Due to delays in survey development and implementation on the part of the Project Team, site staff were
not able to distribute surveys during the stated outcome period of September 16, 2019 through
September 15, 2020 and instead began collecting responses in February 2021. Though site staff indicated
that resident turnover during the intervening months was low, delays in survey implementation could
create challenges in comparing POR results across specifically defined annual periods. Formal POR data
collection efforts should begin to collect survey data towards the end of each outcome period, or if
necessary, immediately after the end of each outcome period.

Survey response rate and site engagement

Site staff distributed paper survey instruments to all 107 residences at this site and received 32 responses,
translating to a 30% response rate at the household level. While this was one of the highest response
rates of all sampled AHSC sites, there are likely opportunities for further increasing response rates in
future rounds of formal POR data collection. For example, the AHSC POR requirements were not in place
when this project was initiated, and site staff and residents were not initially aware that a survey effort
would be taking place. For future projects, providing advance notice of the annual survey to residents and
site staff may help to improve overall engagement in the data collection effort and increase response
rates.

The data also suggest that language barriers may have affected the response rates for this project. Site
staff requested that the survey instrument be provided in English, Spanish, and Cantonese, as these are
the three most common languages spoken by residents of 455 Fell Street Apartments. Of the 32 complete
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survey responses received, 31 are from the English version, 1 is from the Cantonese version, and none are
from the Spanish version. While the Project Team did not receive detailed information on the distribution
of languages at this site, staff indicated that Cantonese is the preferred language of a large portion of
residents which suggests that the response rate for this version of the survey is disproportionately low.
As a result, the survey findings above may not represent the site travel patterns accurately if those who
did not respond have, on average, different travel or vehicle ownership patterns from those who did.

The survey instrument was first translated into Cantonese by UC Davis staff and was then reviewed by an
on-site manager who is fluent in the language. This manager also participated in the distribution of surveys
to resident households. It is unclear whether the lower response rate for non-English surveys is due to the
translated survey content, the survey administration strategy, bilingual residents opting to respond to the
English version, or a combination of factors. The results suggest that additional consideration of language
requirements and potential language barriers for individual sites may be necessary to improve the
representativeness of collected data.
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5.5.3. AHSC Project 3: Wasco Farmworkers Housing Relocation Project, CCIRTS Project ID 34791

This project is categorized as a Rural Innovation Project Area (RIPA) recipient and involves the construction
of 226 residences as an affordable housing community in Wasco, CA. This project is designed to provide
improved and relocated housing to agricultural workers and their families as an alternative to existing,
industrially-zoned farm labor housing.

This project includes active transportation improvements such as the installation of curbs, sidewalks, and
bicycle lanes. Additionally, the project includes a transit capital improvement in the form of a purchased
shuttle that is to provide connectivity to the local Amtrak station and retail destinations.

The housing development includes water related measures such as drought-resistant landscaping and a
water-efficient irrigation system, and according to project documents the construction meets GreenPoint
Rated standards.

This project was funded through 2015-2016 FY funding and the site became operational in January 2019.

5.5.3.1. Data Collected

Data collected for this project included:
1. Responses to the POR residential transportation survey;
2. Information regarding the total number of surveys distributed and completed;
3. Occupancy rate information for the outcome period; and

4. Supporting documentation including the project application and grant agreement.

5.5.3.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.

Total surveys completed and survey response rate: 14 responses, 6% response rate

Site staff reported the number of survey instruments distributed to residents and the total number of
completed surveys. For this site, staff handed out or posted 217 surveys and received 14 responses. This
equals a response rate of 6% at the household level.

Tracking dates of data submission: January 10, 2020 — January 9, 2021

The grand opening date for the housing site was January 10, 2019, and the first outcome period would
have been January 10, 2019 through January 9, 2020. However, surveys were not administered during
that period, and for the purposes of this exercise, the Project Team defined the outcome period of analysis
as January 10, 2020 — January 9, 2021. This represents the second one-year outcome period for the site.

Site staff administered surveys in early 2021 after the end of this outcome period due to the timing of
finalizing the pilot survey instrument.
Housing unit occupancy rate and income-restricted housing units occupancy rate: 95%

This is based on information from site staff regarding total residents and total occupied units during the
outcome period. Staff indicated that the site contains 226 units and that 11 units are vacant (95%
occupancy). All units are income-restricted.
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For mixed-use projects, occupancy of commercial space: N/A

This site does not include a commercial space.

Residents using transit passes, as applicable: N/A

Transit passes were not included as a component of this AHSC project.

Percentage of households with access to one or more owned, leased, or regularly borrowed cars: 57%

A majority of respondents (57%) indicated that their household has access to one or more owned, leased,
or regularly borrowed cars. Of the eight respondents who indicated that they have access to a personal
car, three respondents stated that their household has access to two cars, while the remaining five
respondents stated that their household has access to one car.

Percentage of households with reliable access to transportation: 55%

A majority of respondents (54%) indicated that they are "Always" (45%) or "Usually" (9%) able to travel to
where they need to go and therefore meet the proposed definition of "Reliable access to transportation".
The remaining respondents indicated that they are "Sometimes" (27%) or "Rarely" (18%) able to travel to
where they need to go. Compared to the other AHSC sites sampled as part of this data collection exercise,
this suggests that there may be an opportunity to improve transportation access for residents at this AHSC
site.

Days of operation for the reported outcome period; Average daily ridership; Average trip length: Not
available

While project documentation indicated that a shuttle would be purchased as part of this AHSC site and
operated as a service to residents, site contacts were not able to confirm the operational status of the
shuttle or provide associated data.

Average traffic of bicycle and pedestrian facilities: Not available

The AHSC project at this site contained active transportation improvements including bicycle lanes and
sidewalk improvements. Site staff confirmed that these had been completed and were being actively
used. However, these improvements associated with this project are not currently monitored, and the
Project Team did not conduct demonstrative on-site active transportation data collection due to issues
presented by the COVID-19 pandemic.

Table 5-7 summarizes the above metrics for this project.
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Table 5-7. AHSC Project 3 Outcome Metrics Summary

Tracking dates of data submission (i.e. time 1/10/2020 - 1./?/2021

eriod represented by reported metrics) (Surveys administered
P P yrep in early 2021)
Housing unit occupancy rate 95%
Income-restricted housing units occupancy rate 95%
For mixed-use projects, occupancy of N/A
commercial space
Residents using transit passes, as applicable N/A
Percentage of households with access to one or 579
more owned, leased, or regularly borrowed cars ’
Primary commuting and non-commuting modes (See detail table
(percentage of households by primary mode) below)
Percentage of households with reliable access to 559%
transportation 0
Total surveys completed (households) 14
Survey response rate (household level) 6%
Days of operation per year Not available
Average daily ridership Not available
Average passenger trip length Not available
A ffic of bicycl i

vgr.a'ge traffic of bicycle and pedestrian Not available
facilities

Primary commuting and non-commuting modes:

Six of the fourteen respondents indicated that their households regularly travel to and from work. Of
these, four respondents indicated that they most frequently use a personal vehicle by driving a car alone
for commuting purposes. One respondent indicated that they primarily walk when traveling for
commuting purposes, and the remaining respondent selected "Other" as a response option for their most
frequent commuting mode and indicated that they primarily use a wheelchair for commuting.

Twelve respondents provided information about their non-commuting travel modes. Seven respondents
(54%) indicated that they most frequently use a personal vehicle for non-commuting purposes. Of the
seven respondents who indicated that they most frequently use a personal vehicle for non-commuting
purposes, five respondents stated that this personal vehicle non-commuting travel primarily involves
driving a car alone, and one respondent stated that this personal vehicle non-commuting travel primarily
involves carpooling. The remaining respondent indicated that they use both private vehicle travel and
carpooling equally for non-commuting purposes.

Aside from personal vehicle travel, three respondents indicated that they most frequently use a form of
active transportation. Finally, three respondents selected "Other" as a response option for their most
frequent non-commuting mode; two of these respondents specific that their primarily use a wheelchair
when traveling for non-commuting purposes, and the third respondent, who completed the Spanish
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language version of the survey, wrote an open-ended response of "raite". This can be translated to "ride"
and may refer to the site's shuttle, riding in a private vehicle, or another mode.

Mode choice may have been affected by changes in travel patterns caused by COVID-19 as surveys were
administered in early 2021. The small sample size suggests that these figures may not accurately represent
the travel patterns of the site as a whole.

Table 5-8 provides the results for household primary commuting and non-commuting modes for this
project. This table presents results in terms of percentages to maintain consistency with the POR metrics
reported for other sampled sites, though the Project Team emphasizes that the commuting mode results
are based on a limited sample size of six respondents.

Table 5-8. AHSC Project 3 Outcome Metrics: Primary Commuting and Non-Commuting Mode

Personal or private car (driving alone or 67% (4 respondents)

carpooling)

Transit (bus, shuttle, train, light rail) 0%
Ride-hailing 0%
Active transportation (walking, biking, scooter) 17% (1 respondent)
AHSC-specific transportation mode (e.g. funded N/A
vanpool)

Eaerr;ggﬁ:’;; private car (driving alone or 549
Transit (bus, shuttle, train, light rail) 0%
Ride-hailing 0%
Active transportation (walking, biking, scooter) 23%
AHSC-specific transportation mode (e.g. funded N/A

vanpool)

5.5.3.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for this
project.

Presence of carsharing service

As shown above, a majority of respondents (57%) indicated that their household has access to one or
more owned, leased, or regularly borrowed cars. However, site staff also noted that this location contains
an electric vehicle carsharing hub, and one respondent indicated that their household has access to two
electric vehicles. It is possible that some respondents who indicated that they have access to a personal
vehicle were referring to these electric carsharing vehicles rather than their own vehicles. This detail was
not captured as part of the current survey effort but should be addressed in future formal rounds of POR.
If site contacts indicate that this type of service is available to residents, it should be included as a separate
mode option within the commuting and non-commuting mode questions.
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Lack of information regarding shuttle purchase and operations

Site contacts were not able to confirm the operational status of the shuttle that was to be purchased using
AHSC funds for this site or provide data associated with the shuttle’s operation. The Project Team issued
several requests for clarification but did not receive a final response regarding the shuttle status. This
suggests that there is an opportunity to improve the availability of this type of information by informing
grantees that ridership and trip information will be requested following the completion of the AHSC grant,
and potentially developing a plan with grantees early in the project to prepare for reporting this
information.

Survey response rate and site engagement

Site staff distributed 217 paper survey instruments at this site and received 14 responses, translating to a
6% response rate. This is the lowest response rate across all sampled AHSC sites and suggests that there
is a significant opportunity for further increasing response rates in future rounds of formal POR data
collection. Only six of those respondents answered questions about commuting travel mode. This low
response rate and small sample size present difficulties in developing actionable findings from POR data.

Staff at this site distributed surveys directly to residents when possible, but posted surveys on residence
doors if they were not available. As a posted survey does not allow for staff to explain the purpose of data
collection or directly engage with residents, response rates may be much lower than if surveys are
provided directly to residents or if residents are asked to collect surveys at a front desk or from the on-
site manager. It will likely be necessary to work with staff on-site to determine the most effective method
of distributing surveys to resident households. For example, converting the surveys to an online format
may also improve response rates for sites where residents have sufficient internet and computer access.

Additionally, based on findings from the overall data collection effort, it may be useful to distribute
surveys during the annual income recertification process when site staff are already engaging with
residents. It would be important to ensure that residents understand the completely optional nature of
the survey and to emphasize that it will not affect the result of the income recertification.
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5.5.4. AHSC Project 4: Civic Center 14 TOD Apartments, CCIRTS Project ID 30300

This project is categorized as a Transit Oriented Development (TOD) Project Area recipient and involves
new construction of a 40-unit affordable housing development with 477 feet of commercial space in
Oakland, CA.

This project includes active transportation improvements through the implementation of a 12-dock high-
security smart bicycle rack at a nearby Bay Area Rapid Transit (BART) station and the construction of
bicycle pathways on station stairways. The housing development was constructed to receive LEED Gold
Certification.*

This project was funded through 2014-2015 FY funding and the site became operational in May 2018.

5.5.4.1. Data Collected
Data collected for this project included:

1. Responses to the POR residential transportation survey;
2. Information regarding the total number of surveys distributed and completed,;
3. Occupancy rate information for the outcome period; and

4. Supporting documentation including the project application and grant agreement.

5.5.4.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.
This site did not include the capital purchase of transit improvements to expand service, and the POR
metrics associated with that AHSC sub-program component are not applicable for this project.

POR metrics are provided as percentages for the purposes of maintaining consistency with other AHSC
POR results, but as the resident household survey for this project received only 5 responses, narrative
descriptions of survey results in this section refer to the number of respondents rather than the
percentage of respondents.

Total surveys completed and survey response rate: 5 responses; 13% response rate

Site staff reported the number of survey instruments distributed to residents and the total number of
completed surveys. For this site, staff distributed surveys to all 40 residences and received 5 responses.
This equals a response rate of 13% at the household level.

Tracking dates of data submission: May 30, 2020 — May 29, 2021

This housing site opened to residents in May 2018 and the first two outcome periods would have been
May 30, 2018 through May 29, 2019; and May 29, 2019 through May 30, 2020. However, surveys were
not administered during or near that period, and for the purposes of this exercise, the Project Team
defined the outcome period of analysis as May 30, 2020 through May 29, 2021. This represents the third
one-year outcome period for the site.

42 Meta Housing Corporation: https://www.metahousing.com/location/civic-center-14-tod/
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Site staff administered surveys in early 2021 during the latter portion of this outcome period due to the
timing of finalizing the pilot survey instrument.

Housing unit occupancy rate and income-restricted housing units occupancy rate: 98%

This is based on information from site staff regarding total residents and total occupied units during the
outcome period. Staff indicated that the site currently has a 98% occupancy rate for its 40 units and that
all units are income-restricted.

For mixed-use projects, occupancy of commercial space: 0%

The site includes a commercial space but it has not yet been occupied and therefore has an occupancy
rate of 0%.

Residents using transit passes, as applicable: N/A

Transit passes were not included as a component of this AHSC project.

Percentage of households with access to one or more owned, leased, or regularly borrowed cars: 50%

Two of four respondents to this question indicated that their household has access to one or more owned,
leased, or regularly borrowed cars. Both of these respondents indicated that their household has access
to one car.

Percentage of households with reliable access to transportation: 60%

Three of five respondents indicated that they are "Always" able to travel to where they need to go and
therefore meet the proposed definition of "Reliable access to transportation". The remaining respondents
indicated that they are "Sometimes" (1 respondent) or "Rarely" (1 respondent) able to travel to where
they need to go. Compared to the other AHSC sites sampled as part of this data collection exercise, this
suggests that there may be an opportunity to improve transportation access for residents at this AHSC
site.

Average traffic of bicycle and pedestrian facilities: Not available

The AHSC project at this site included the installation of a smart bicycle rack, but this had not yet been
completed at the time of this data collection exercise and was planned for implementation in late 2021.

Table 5-9 summarizes the above metrics for this project.
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Table 5-9. AHSC Project 4 Outcome Metrics Summary

5/30/2020 - 5/29/2021
(Surveys administered
in early 2021)

Tracking dates of data submission (i.e. time
period represented by reported metrics)

Housing unit occupancy rate 98%
Income-restricted housing units occupancy rate 98%
For mixed-use projects, occupancy of 0%
commercial space

Residents using transit passes, as applicable N/A

Percentage of households with access to one or
more owned, leased, or regularly borrowed cars 50%
(four respondents)

Primary commuting and non-commuting modes

. S tive bel
(percentage of households by primary mode) (See narrative below)

Percentage of households with reliable access to

0,
transportation (five respondents) 60%
Total surveys completed (households) 5
Survey response rate (household level) 13%

Average traffic of bicycle and pedestrian

ees Not available
facilities

Primary commuting and non-commuting modes:

As the results to the commuting and non-commuting modes for this site reflect five or fewer respondents,
responses are not tabulated and are instead summarized narratively below.

Two of the five respondents indicated that their households regularly travel to and from work. Both of
these respondents indicated that they most frequently use a personal vehicle for commuting purposes
and that this primarily involves driving a car alone rather than carpooling. One of these two respondents
also stated that they primarily use active transportation (walking) when traveling to and from work.

Two of five respondents indicated that they primarily use active transportation for non-commuting
purposes. Specifically, one of these respondents primarily walks and the other primarily uses a bicycle.
One respondent indicated that they primarily use ride-hailing for non-commuting purposes, and another
respondent indicated that they primarily drive a car alone when traveling for non-commuting purposes.
The remaining respondent indicated that they primarily use transit when traveling for non-commuting
purposes.

Mode choice may have been affected by changes in travel patterns caused by COVID-19 as surveys were
administered in early 2021. The small sample size suggests that these figures may not accurately represent
the travel patterns of the site as a whole.

5.5.4.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for
this project.
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Active transportation data availability

The smart bicycle rack that was funded by this AHSC project had not yet been completed at the time of
this data collection exercise. Transit agency staff noted that once it is implemented, the smart bike rack
will be able to provide data regarding daily usage, which would satisfy the current POR requirement for
average traffic of active transportation facilities. These types of facility and equipment installations which
include an embedded data collection mechanism are ideal candidates for outcome reporting, as no
manual data collection or installation of automatic counters is necessary.

Commercial space vacancy

Site staff explained that the commercial space has not yet been leased at this site and that there are
currently no plans to move forward with leasing the space. In discussions with site staff, this did not appear
to be related to the COVID-19 pandemic but due to an unspecified management decision or property
issue. As the AHSC program QM incorporates a land use index based on the square footage of mixed-use
(e.g. commercial or social services) space when calculating VMT reductions, 0% occupancy of the
commercial space at this site may be in conflict with the original commercial space assumptions that were
used in the GHG calculations for this project.

Survey response rate and site engagement

Site staff distributed paper survey instruments to all 40 residences at this site and received 5 responses,
translating to a 13% response rate at the household level. This is a fairly low response rate and a very
limited sample size, which presents difficulties in developing actionable findings from POR data. As is the
case with all AHSC sites that were sampled as part of this exercise, there are likely opportunities for further
increasing response rates in future rounds of formal POR data collection.

95



5.5.5. AHSC Project 5: Jordan Downs Phase 1B, CCIRTS Project ID 34835

This project is categorized as an Integrated Connectivity Project (ICP) Project Area recipient and involves
new construction of a 135-unit affordable housing site in Los Angeles, CA. This project includes active
transportation improvements in the form of a half-mile street extension that runs through the site and
contains sidewalks, bike lanes, curb ramps, and signal improvements.

The housing development includes energy and water related measures such energy efficient building
envelope characteristics and stormwater capture and filtering equipment. The Jordan Downs 1B phase
that was sampled for this POR data collection effort is part of a larger Jordan Downs housing community
with residences that existed prior to this new construction, and at the time of this data collection effort
developers were in the process of constructing additional residences onsite.

This project was funded through 2015-2016 FY funding and the site became operational in December
2020.

5.5.5.1. Data Collected

Data collected for this project included:

1. Responses to a transportation survey question that was administered as part of a data collection
effort conducted by the Housing Authority of the City of Los Angeles (HACLA) and EJP consulting;

2. Information regarding the total number of surveys distributed and completed; and

3. Occupancy rate information for the outcome period.

5.5.5.2. Results by Metric

The POR results for this project based on the data collection and analysis effort are summarized below.
This site did not include the capital purchase of transit improvements to expand service, and the POR
metrics associated with that AHSC sub-program component are not applicable for this project.

Total surveys completed and survey response rate: 21 responses; 17% response rate

Site staff reported the number of survey instruments distributed to residents and the total number of
completed surveys. For this site, staff distributed surveys to all 122 residences and received 21 responses.
This equals a response rate of 17% at the household level.

It should be noted that Jordan Downs 1B is one component of the site and that there are a total of 584
households across all residential components of the housing community and 351 total survey responses
(a response rate of 60% at the household level). As the current data collection exercise focused on the
Jordan Downs 1B component which was funded in association with Project ID 34835, the above metric is
based on 21 respondents out of the 122 Jordan Downs 1B households living at this site. The broader
Jordan Downs housing community includes residences that have been in place for several years and were
not part of this specific project.

Tracking dates of data submission: December 1, 2020 — March 31, 2021

This is based on the initial move-in date for the housing development (December 1, 2020) and extending
through the first quarter of 2021. At the time of this data collection exercise, less than one year had
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elapsed since the site opened for occupancy. Surveys were administered in early 2021 during this outcome
period.
Housing unit occupancy rate and income-restricted housing units occupancy rate: 92%

These are based on information from site staff regarding total residents and total occupied units during
the outcome period. The data above represent occupancy rates for the first quarter (January - March) of
2021. Currently, 122 of 133 units are occupied and all of these units are income-restricted. The site began
leasing its units in December 2020 and the management company is still in the process of leasing up its
remaining units. The occupancy rate is expected to increase to full occupancy in the second quarter of
2021. The site includes two managers units and the above values exclude those units.

For mixed-use projects, occupancy of commercial space: N/A

The site does not include a commercial space.

Residents using transit passes, as applicable: N/A

Transit passes were not included as a component of this AHSC project.

Percentage of households with access to one or more owned, leased, or regularly borrowed cars: Not
available

This question was not included in the survey administered through the housing authority.

Percentage of households with reliable access to transportation: Not available

This question was not included in the survey administered through the housing authority.

Average traffic of bicycle and pedestrian facilities: Not available

The AHSC project at this site included active transportation improvements such as sidewalk improvements
and bicycle lanes but these improvements are not currently monitored and the Project Team did not
conduct on-site monitoring of active transportation due to issues presented by the COVID-19 pandemic.

Table 5-10 summarizes the above metrics for this project.
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Table 5-10. AHSC Project 5 Outcome Metrics Summary

12/1/2020 -3/31/2021
(Surveys administered
in early 2021)

Tracking dates of data submission (i.e. time
period represented by reported metrics)

Housing unit occupancy rate 92%
Income-restricted housing units occupancy rate 92%
For mixec!-use projects, occupancy of N/A
commercial space

Residents using transit passes, as applicable N/A

Percentage of households with access to one or

Not available
more owned, leased, or regularly borrowed cars

Primary commuting and non-commuting modes

(percentage of households by primary mode) (See detail table below)

Percentage of households with reliable access to

. Not available
transportation

Total surveys completed (households) 21

Survey response rate (household level) 17%

Average traffic of bicycle and pedestrian

o N ilabl
facilities ot available

The survey administered by the housing authority and its consultant included a single transportation-
related question ("What's your primary form of transportation?"). This question did not separate
commuting travel from non-commuting travel, and therefore the below values represent the overall
primary transportation mode of resident households rather than commuting or non-commuting modes.

A majority of respondents (67%) indicated that they most frequently use a personal vehicle for
transportation, while 24% of respondents indicated that they primarily use transit, 17% indicated that
they primarily use transit, 5% indicated that they primarily walk or bike, and 5% indicated that they
primarily use a taxi or car share service.

Mode choice may have been affected by changes in travel patterns caused by COVID-19 as surveys were
administered in early 2021.

Table 5-11 provides the results for this transportation question that was asked of Jordan Downs 1B
resident households.

Table 5-11. AHSC Project 5 Outcome Metrics: Primary Transportation Mode

Personal or private car (driving alone or

. 67%
carpooling)
Transit (bus, shuttle, train, light rail) 24%
Ride-hailing 5%
Active transportation (walking, biking, scooter) 5%
AHSC-specific transportation mode (e.g. funded N/A
vanpool)
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5.5.5.3. Additional Discussion

The following items are presented for discussion based on the data collection and analysis findings for this
project.

Concurrent Survey Efforts

This site was unable to administer the pilot AHSC POR survey, as the housing authority and its consultant
were already administering another survey as part of a separate data collection effort. In order to avoid
the potential confusion or burden of a concurrent survey, the Project Team requested any available
transportation-related results from this separate survey effort. The survey administered through the
housing authority included one transportation-related question, which provided sufficient information to
complete several of the mode share POR metrics currently in place for AHSC projects. The survey did not
include separate questions about commuting travel and non-commuting travel, and used slightly different
response options for some modes.

The Project Team suggests that ideally, each AHSC site would use a uniform set of survey questions to
collect POR metrics, which would require that the full survey instruments or individual questions are
provided by administering agencies. While there was not an opportunity to revise the housing authority
survey to add specific POR questions as part of the current data collection exercise, the existence of this
separate residential survey suggests that there may be an opportunity for administering agencies to
collaborate with site contacts on survey data collection efforts in the future. For sites that are planning to
issue a separate survey, administering agencies may be able to coordinate with the site to consolidate
efforts and issue a single survey instrument that captures POR information and other data that is of
interest to the housing authority or site staff. It would likely be necessary for administering agencies to
work with site representatives early on in the project to plan for survey data collection. If site
representatives are not able to include POR questions in their own survey instruments, administering
agencies should coordinate with the site to ensure that there is a gap in timing, such as several months,
between administering POR surveys and any other resident surveys.

If administering agencies determine that the existence of a concurrent survey effort is prohibitive to
collecting POR data for an AHSC site, the Project Team recommends that agencies notify CARB of this issue
as soon as possible and resample a new site for outcome reporting if necessary.

5.6. Key Data Collection and Analysis Findings

This section summarizes overall findings from the process of reviewing project documentation, collecting
data, and analyzing results for each of the above projects:

e The AHSC data collection effort encountered limitations resulting from the COVID-19 pandemic.
The Project Team initially planned to work directly with housing development staff to administer
surveys as part of on-site visits, and to conduct demonstrative on-site data collection for active
transportation improvements. Due to travel restrictions and other barriers resulting from the
COVID-19 pandemic, it was not feasible to engage in these on-site activities. This limited the ability
of the Project Team to coordinate and observe survey administration for each site, which likely
reduced the uniformity of data collection procedures and may have affected overall response rates.
The Project Team was also unable to conduct sample monitoring of active transportation facilities,
which limits the POR findings and recommendations that this assessment is able to provide for those
project components.
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Reported transportation modes and other collected information were likely substantially affected
by the COVID-19 pandemic. As the data collection effort coincided with the COVID-19 pandemic,
metrics such as mode share reported through this exercise may not be an accurate representation
of typical resident travel behaviors. For example, travel restrictions and social distancing guidelines
may have reduced the availability and use of modes such as transit and ride-hailing. Additionally,
residents who previously would have regularly traveled to work may have been telecommuting at
the time that the survey was administered. Residents may also be selecting retail establishments
with better curbside pick-up options, even if those require driving instead of walking or biking.

When asked whether they use specific modes more or less than one year ago, several respondents
provided open-ended comments indicating that their overall travel or use of specific modes has
been affected by the pandemic. The magnitude of this external effect is unclear, and additional data
collection during periods of typical travel conditions would be needed in order to fully assess the
transportation patterns of residents at these AHSC sites.

Surveys obtained very limited sample sizes in several cases and may be highly variable in general,
which creates difficulties in comparing results or gaining actionable insights. Survey response rates
for the sample of projects ranged from 6% to 51% at the household level, and the average response
rate for four sites was 25%, excluding the fifth site that conducted its own separate survey effort.
Response rates for specific questions were frequently lower than overall survey response rates, and
the household-level response rates do not reflect the number of residents represented by survey
responses as compared to the total resident population.

The variability in response rates may be due to a variety of factors including differences in incentives
offered, language or demographic barriers, differences in the data collection approaches used by
on-site staff, or differences in resident interest in transportation issues. Additionally, the period of
survey administration was generally limited to a few days and the response rate of a specific site
during this exercise may not be representative of the response that could be expected as part of a
longer term or repeated survey effort.

The current household response rates suggest that it will be difficult to consistently obtain a
statistically representative level of data for the subset of AHSC projects that are sampled for POR.
As the current POR framework is not intended to serve as a mechanism for reassessing project GHG
reductions and other benefits, this quality of data may be adequate for some qualitative purposes
if program staff are able to implement practices to achieve response rates closer to the higher end
of what was obtained for the sample sites. Conducting a more rigorous sampling and data collection
approach that would yield statistically representative results may require dedicated resources and
the involvement of researchers with expertise in survey data collection.

Coordination with on-site staff and housing authorities is a key component of survey data
collection. On-site staff often have existing working relationships with residents and are able to
provide insight into the engagement and data collection strategies that may be the most effective
for their resident population. Additionally, as administering agencies may not have access to sites
and the program does not collect contact information from residents, substantial involvement from
on-site staff is likely needed in order to communicate with and distribute surveys to resident
households. Finally, housing authorities may conduct their own resident surveys with alternate or
complementary objectives to the POR survey, and it may be necessary to coordinate with these
organizations to avoid conflicting, redundant, or overly frequent surveying of residents.
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Incentives were important in encouraging resident survey responses. Based on feedback from on-
site staff, residents were interested in the gift card lotteries offered to survey respondents and the
existence of incentives was a useful recruitment tool. The number of gift cards and gift card dollar
amounts per site were determined based on feedback from housing authority and on-site staff as
well as the availability of incentive funding for this data collection effort. Additionally, one site
offered to match the survey incentive amount using its own funds, which may be a possibility to
explore for future rounds of POR. However, only a few gift cards were allocated to each site and a
majority of respondents did not ultimately receive an incentive. Appropriate compensation or
incentivization of participants is important from both a data collection and ethics and equity
perspective. Continued rounds of data collection and coordination with housing sites would be
needed in order to determine the appropriate and most effective incentive strategy.

Active transportation data collection can be resource intensive and active transportation
improvements are not being monitored at a consistent level for these projects. As mentioned
above, the Project Team was unable to conduct sample active transportation monitoring as part of
this exercise due to the COVID-19 pandemic. Based on reviews of existing methodologies and
discussions with transit agency and on-site staff, collecting POR data on active transportation
improvements may present significant challenges. The current POR framework for AHSC requires
agencies to report the average traffic of bicycle and pedestrian facilities and improvements that
were funded through the program. Active transportation monitoring can be conducted using a
variety of manual or automated approaches, with the recommended approach varying depending
on the facility or area being monitored and the availability of count technologies.*® According to
transit agency and housing development staff, none of the active transportation improvements
associated with the sites sampled for this data collection effort were actively being monitored for
bicycle or pedestrian traffic.

Implementing manual monitoring for these sites would require involvement and training of on-site
staff or site visits conducted by administering agencies, and implementing automated counts would
require funds for the use of equipment or technology such as infrared detectors or intersection
video recorders.* Either of these methods would be difficult to implement as part of POR unless a
monitoring method is designed and prepared early on in the project planning process, such as part
of the program application. As daily traffic is a key input in the QM calculation of GHG benefits from
active transportation improvements, post-project monitoring of these components could serve as
a valuable M&V activity during the outcomes phase or prior to project closeout.

43 California Department of Transportation, “Interim Count Methodology Guidance for Active

Transportation Program (ATP),” June 2021, https://dot.ca.gov/-/media/dot-media/programs/local-
assistance/documents/lapg/c25/25y.pdf.

4 Kittelson & Associates, Inc., Ryan Snyder Associates, and Los Angeles County Bicycle Coalition,

“Conducting Bicycle and Pedestrian Counts: A Manual for Jurisdictions in Los Angeles County and Beyond” (The
Southern California Association of Governments, Los Angeles County Metropolitan Transportation Authority, June

http://media.metro.net/projects_studies/call_projects/images/metroscag_bikepedcounttrainingmanual.pdf.
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Metrics collected through POR surveys cannot easily be used to validate affordable housing QM
inputs. The current QM framework for affordable housing improvements calculates GHG emissions
benefits by estimating the avoided VMT for residents as compared to a baseline scenario.* The
VMT reduction calculations rely on a series of inputs related to the net density of housing,
destination accessibility, and affordability of housing, and include stipulations as defined in the
California Air Pollution Control Officers Association (CAPCOA) manual for Quantifying Greenhouse
Gas Mitigation Measures.*® Unlike some QM calculators such as for active transportation or transit
improvements, where data for ridership or average daily traffic could potentially be collected during
POR and used to validate initial QM inputs, the affordable housing QM does not directly rely on
estimates of resident mode share or access to vehicles.

Due to this, mode share and other metrics that can be collected through resident surveying may
provide qualitative insight into resident transportation patterns as compared to initial expectations,
but there is no direct way to make a quantitative comparison to the QM estimates. While modeling
approaches or other analyses could potentially estimate GHG reductions using mode share and
other transportation metrics collected from residents, these activities are outside the scope of the
current POR framework and would require a more in-depth data collection effort.

The following findings are related to data collection and analysis for transit capital improvements. Similar
findings are also presented in the LCTOP and TIRCP section of this report. While the transit capital
improvements for AHSC projects sampled through this data collection effort were limited to a vanpool
and shuttle service, these findings may be useful considerations for those types of services as well as the
broader scope of transit components that may be funded through AHSC:

Grantee transit agencies appear willing to provide the requested POR metrics but data limitations
and the level of detail available varies widely across agencies.

o Some agencies are limited to quantifying ridership at the systemwide level and are not able to
provide metrics for individual vehicles or services.

o Some agencies may have difficulties with reporting data for a precise period that does not
coincide with a calendar year or fiscal year.

o Agencies that are working with third parties to conduct data collection and analysis may be able
to provide much more detail and additional metrics, but most agencies do not have this support.

4 California Air Resources Board, “Quantification Methodology: Strategic Growth Council Affordable

Housing and Sustainable Communities Program” (California Climate Investments, February 25, 2021),
https://ww2.arb.ca.gov/sites/default/files/classic/cc/capandtrade/auctionproceeds/sgc_ahsc_gm_022521.pdf.

46 California Air Pollution Control Officers Association, “Quantifying Greenhouse Gas Mitigation Measures:

A Resource for Local Government to Assess Emission Reductions from Greenhouse Gas Mitigation Measures,”
August 2010, http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-
Final.pdf.
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Grantees may need additional training regarding reporting and documentation of POR metrics
and QM inputs.

O

In previous rounds of POR for transit projects, some agencies have reported VMT in terms of
avoided ICE vehicle VMT rather than reporting the VMT of the funded transit vehicles.
Additionally, there have been cases where the grantee provided the trip lengths of transit
vehicles rather than passenger trip lengths.

Grantees do not consistently provide detailed information regarding the approach that was
used to estimate individual QM inputs and may be unable to provide clarification during the
outcome period if the original project staff are no longer part of the agency.

POR may have a role in validating initial project inputs for transit improvements, but is limited in
its ability to evaluate outcomes that are attributable to projects.

O

One of the ways that POR metrics can provide insight into transit project impacts is to validate
or revise the inputs that grantee agencies used to generate project GHG reductions and other
benefits estimates within program QM calculators.

While relying on program QM calculators as the basis for impact estimates and replacing
assumed metrics with available POR metrics does provide an update on project effects within
the established QM framework, this is a lower level of evaluation rigor than could be achieved
with more in-depth monitoring or modeling research. Past studies have made efforts to assess
the effects of specific interventions and external variables on transit ridership.*” In-depth
studies that are tailored to each selected project may allow for greater insight into how the
increased capacity or expanded service implemented through California Climate Investments
funding is affecting transportation in grantee agency service areas, though this is beyond the
current scope and available resources of POR.

5.7. Final POR Metrics Recommendations

Based on the above data collection and analysis activities, the Project Team identified additional
opportunities for modifications to the set of approved AHSC POR metrics. This section summarizes these
recommendations and presents an updated table of POR metrics for consideration.

The Project Team recommends the following additions or modifications to metrics within the AHSC POR
framework:

Energy generated by solar PV

As the AHSC program QM calculator includes an input for expected annual solar PV generation, this metric
could be collected from AHSC sites during the outcome period to allow for potential validation of these
initial estimates. This metric was not in place during the current data collection exercise but is
recommended for future formal rounds of POR.

4 Michael Kyte, James Stoner, and Jonathan Cryer, “A Time-Series Analysis of Public Transit Ridership in

Portland, Oregon, 1971-1982,” Transportation Research Part A: General 22, no. 5 (September 1, 1988): 345-59,
https://doi.org/10.1016/0191-2607(88)90012-X.

Cynthia Chen, Don Varley, and Jason Chen, “What Affects Transit Ridership? A Dynamic Analysis Involving

Multiple Factors, Lags and Asymmetric Behaviour,” Urban Studies 48, no. 9 (2011): 1893-1908,
http://www.jstor.org/stable/43081823.
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Percentage of households with access to one or more owned, leased, or regularly borrowed cars (not
including carsharing programs)

The original POR metric for household vehicle access did not account for the existence of carsharing
programs, which residents may have reported as their own regularly borrowed vehicles. This metric is
intended to capture the percentage of households with access to personal vehicles, and borrowed
vehicles in this sense would refer to vehicles borrowed from friends or family rather than electric
carsharing vehicles. This revision serves as a minor clarification of the intention for this metric.

The following POR metrics recommendations are applicable to capital transit improvement components
of AHSC projects.

Indication of whether service continues to be operated as stated within project close-out
documentation (if not, provide description of change)

Verifying that the status of purchased vehicles or expanded service continues to align with project
documentation is a form of M&V that can be completed during the outcome period for selected projects.
While transit agencies are not required to continue operating vehicles or service in the manner that was
initially estimated, gathering information about these changes can provide context to any transit-related
data that are collected during POR.

Average daily ridership (separated into weekday, Saturday, and Sunday ridership)

This is a modification of the original “Average daily ridership” metric and involves the separation of
ridership data into weekday, Saturday, and Sunday fields. Based on the data collection findings for transit
projects, some transit agencies are only able to provide average weekday ridership, while other agencies
provided overall ridership that included weekdays and weekends. Using separate fields to report this
information provides additional context for the ridership data that is received from transit agencies.

Average passenger trip length
This is a minor clarification of the “Average trip length” metric to specify that it is referring to passenger
trip length rather than transit vehicle trip length.

Vehicle miles traveled or fuel/energy consumption

As vehicle miles traveled (VMT) and/or fuel/energy consumption is an input within the AHSC QM tool for
transit capital improvements, the Project Team recommends collecting this metric during the outcome
period. This is consistent with the POR metrics recommended for transit programs such as LCTOP and
TIRCP.

5.7.1. Final Recommended POR Metrics

Table 5-12 summarizes the recommended metrics described above, with the additional recommended or
modified metrics highlighted. This list of metrics assumes that POR data collection will include the use of
resident surveys.
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Table 5-12. Final AHSC POR Metrics Recommendations

Tracking dates of data submission (i.e. time
period represented by reported metrics)

Housing unit occupancy rate

Income-restricted housing units occupancy rate

For mixed-use projects, occupancy of
commercial space

Residents using transit passes, as applicable

Percentage of households with access to one or
more owned, leased, or regularly borrowed
cars (not including carsharing programs)

Primary commuting and non-commuting modes
(percentage of households by primary mode)

Percentage of households with reliable access to
transportation

Energy generated by solar PV, as applicable

Days of operation per year

Average daily ridership (separated into
weekday, Saturday, and Sunday ridership)

Average passenger trip length

Confirmation that service continues to be
operated as stated within project close-out
documentation (if not, provide explanation)

Fuel/energy consumption or vehicle miles
traveled

Average traffic of bicycle and pedestrian
facilities

In addition to the POR metrics listed above, the Project Team recommends that projects provide
supplemental summary metrics for completed surveys, including the total number of responses received
and the survey response rate as a percentage of total residents invited to complete the survey. Complete
survey data should also be made available for California Climate Investments staff review upon request.

5.8. Additional Recommendations

These additional recommendations are presented for CARB, SGC, and HCD consideration. These
recommendations are designed to support improved evaluability and evaluation of ASHC moving forward.

The following recommendations are related to best practices in the design and administration of surveys
and are only applicable if surveying will be required as part of POR data collection. However, due to the
challenges and limitations highlighted in Section 5.6, a preliminary recommendation is for CARB, SGC, and
HCD to collaborate on survey methodologies and required resources to determine the feasibility of
administering surveys for this purpose. If there are substantial barriers to successful survey
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implementation, it may be necessary to temporarily focus on collecting non-survey POR metrics while
establishing the resources and procedures for effective survey data collection and analysis.

Develop a survey data collection plan with affordable housing sites during project
implementation. If surveys are to be used to collect POR data for AHSC, it will be important to plan
for data collection prior to the outcome period. As individuals such as on-site managers and housing
authority staff are important stakeholders in the data collection process, administering agencies
should notify these and other project staff of the resident survey component as early in the project
process as possible such as when funds are awarded. This would allow project staff to acknowledge
the data collection effort and identify any considerations that should be addressed prior to data
collection, including the timing of surveys, whether the site is planning any separate surveying
efforts, any changes that should be made to the survey instruments such as translations or
additional mode options, and other details.

This planning process should also involve determining who will administer the surveys and the mode
of administration such as online, in-person, or through the mail and what incentives will be offered
to residents. These efforts will help to increase the level of engagement from housing development
sites and may improve response rates and the overall efficiency of data collection efforts.

Survey data collection should be conducted in a manner that appropriately engages, informs, and
protects residents. Formal research studies that incorporate surveys, such as those completed by
academic institutions, take a series of precautions and comply with research standards in order to
maintain a high quality of data and protect the privacy and agency of participants.*® While the
current POR framework is not intended to serve as a form of human subjects research, surveying of
affordable housing residents should be viewed as a sensitive activity that requires consideration of
participant consent, privacy, and overall risk. As residents of these sites are not program grantees
and are not under an obligation to provide information on project outcomes, they must be informed
that their participation is completely voluntary and that their decision of whether or not to
participate will not affect factors such as their resident eligibility status. Additionally, resident
surveys should avoid collecting personally identifiable information (PIl) unless additional protocols
are taken to protect this information. Surveys should make efforts to fully inform residents of the
purpose of data collection and how the information will be used. If possible, POR surveying should
be conducted or overseen by individuals with expertise in survey administration, data collection
protocols, and ideally for AHSC projects, equity considerations related to program evaluation.*

Resident surveys should be as consistent as possible but tailored to site-specific transportation
characteristics if needed based on feedback from site staff. The types of transportation available
to residents and overall resident transportation patterns vary among AHSC sites depending on the
surrounding land use characteristics, applicable transit agencies, and other factors. Due to this, it
may be necessary to add, remove, or modify transportation mode options within surveys depending
on the modes available to specific sites. For example, one of the sampled AHSC sites was located
near an electric carsharing hub, and one survey respondent indicated that they have access to two
electric vehicles. As the survey instrument did not account for the presence of this carsharing hub,
this presents an issue for the analysis o