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ORANGE COUNTY

COUNCIL OF GOVERNMENTS
Technical Advisory Committee

Draft Action Minutes
Meeting of July 12, 2011

The Orange County Council of Governments Technical Advisory Committee (TAC) meeting of
July 12, 2011 was called to order by Chair Marika Modugno at the offices of the Orange County
Transportation Authority (OCTA), Conference Room 154, 600 South Main Street, Orange,
California at 9:00 a.m. Attendees were invited by the Chair to introduce themselves. The list of
meeting attendees is attached.

PUBLIC COMMENT:

Mayor Leroy Mills, City of Cypress, expressed his appreciation of the hard work of the OCCOG
Technical Advisory Committee, specifically as it related to the development and review of the
Orange County Sustainable Communities Strategy (OC SCS).

ADMINISTRATION:

1. OCCOG TAC Meeting Minutes

The OCCOGTAC meeting minutes for April 5, 2011, May 3, 2011, June 7, 2011, and June 14,
2011 were unanimously approved by the TAC upon a motion by Mr. Ron Santos, City of Lake
Forest, and a second by Ms. Adrienne Gladson, City of Brea.

2. Southern California Association of Governments Application for HUD Sustainable
Communities Regional Planning Grant

Mr. Ping Chang, SCAG staff, and Vice-Chair Tracy Sato, City of Anaheim provided an overview
of the opportunity for the OCCOG to participate in SCAG’s application for a U.S. Housing and
Urban Development (HUD) Sustainable Communities Regional Planning Grant. SCAG is
seeking proposals from OCCOG or other Orange County jurisdictions that could be included in
the SCAG grant application.

The OCCOG TAC formed an ad-hoc working group that will be responsible for exploring project
ideas that could be included in SCAG’s grant application. Given the expected accelerated
timeline for submittal of the grant, the working group will schedule a meeting prior to the July 28,
2011 OCCOG Board of Directors meeting.

Action: Received report. Discussion. TAC members volunteered to serve on an ad-hoc
working group to identify projects to include in SCAG’s grant application pending the support of
the OCCOG Board of Directors.

3. Orange County Sustainable Communities Strategy

Mr. David Simpson, Executive Director of OCCOG, provided an update on the Orange County

Sustainable Communities Strategy (OC SCS) including a recap of the action taken by the
Orange County Council of Governments Board of Directors and the Orange County
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Transportation Authority Board of Directors. Mr. Simpson and Chair Modugno also provided
information on the 2012 Regional Transportation Plan/Sustainable Communities Strategy
workshops scheduled to be held in Orange County August 3, 10, and 15.

Action: Received report. Discussion.
4. Center for Demographic Research Update

Ms. Deborah Diep, Director for the Center for Demographic Research, provided the TAC with an
update on the following items:

e 2010 Housing Inventory Systems (HIS) Verification

e January to June 2011 Housing Inventory Systems (HIS) Collection

¢ Update on the Demolition Affected Parcels

Action: Received report. Discussion.
5. Regional Housing Needs Assessment Update

Chair Modugno and Vice-Chair Sato provided a brief update on the following items:

e The SCAG Regional Housing Needs Assessment (RHNA) Subcommittee meeting of
June 24, 2011

e AB 2158 Factor survey

¢ An update on RHNA subregional delegation

e A preview of the items tentatively scheduled to be discussed at the August 12, 2011
RHNA Subcommittee meeting

¢ An update on the HCD RHNA working group

Action: Received report. Discussion.

6. Orange County Council of Governments (OCCOG) and Southern California
Association of Governments (SCAG) Update

Mr. David Simpson, OCCOG Executive Director, provided an update on the Orange County
Council of Governments (OCCOG) and Southern California Association of Governments
(SCAG) meetings in June and July. This included an update on the following items:

e Orange County Council of Governments Board meeting of June 23, 2011

e SCAG Regional Council and Policy Committee meeting of July 7, 2011

e SCAG Subregional Coordinators Group meeting of July 5, 2011

e SCAG Plans and Programs Technical Advisory Committee meeting of July 12, 2011

Action: Received report. Discussion.
7. South Coast Air Quality Management District Energy Policy

Chair Modugno and Vice-Chair Sato provided an overview of the draft Energy Policy proposed
by the South Coast Air Quality Management District (SCAQMD). TAC members received a
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copy of the draft Energy Policy and were provided a link to the SCAQMD website for additional
information.

REPORT FROM THE CHAIR

None

REPORT FROM THE OCCOG EXECUTIVE DIRECTOR

None

MATTERS FROM OCCOG TAC MEMBERS

None

ITEMS FOR NEXT MEETING

No additional items submitted.

IMPORTANT DATES OF UPCOMING EVENTS

July 12, 2011: SCAG Plans and Programs Technical Advisory Committee
August 2, 2011: OCCOG Technical Advisory Committee meeting

August 2, 2011: SCAG Subregional Coordinators Group meeting

August 3, 2011: SCAG 2012 RTP/SCS Workshop 1 (Anaheim)

August 10, 2011: SCAG 2012 RTP/SCS Workshop 2 (OCTA)

August 12, 2011: SCAG RHNA Subcommittee (Los Angeles)

August 15, 2011: SCAG 2012 RTP/SCS Workshop 3 (Mission Viejo)

August 2011: SCAG Transportation Committee Special Workshop (Date to be
determined)

October 2011: SCAG Regional Council and Joint Policy Committee workshop to discuss
the 2012 RTP/SCS

ADJOURNMENT

The meeting was adjourned by Chair Modugno at 11:00 a.m. to Tuesday, August 2, 2011 at
9:00 a.m. at the Orange County Transportation Authority offices.

Submitted by:

Marika Modugno, City of Irvine
OCCOG TAC Chair
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Attendees List for July 12, 2011 Meeting

Marika Modugno, City of Irvine

Tracy Sato, City of Anaheim

Linda Padilla Smyth, City of La Habra

Julie Molloy, City of Laguna Hills

Minoo Ashabi, City of Costa Mesa

Mayor Leroy Mills, City of Cypress

Ping Chang, Southern California Association of Governments
Deborah Diep, Center for Demographic Research/Cal State Fullerton
Melanie McCann, City of Santa Ana

Ron Santos, City of Lake Forest

Nate Farnsworth, City of Rancho Santa Margarita
Dave Simpson, Orange County Council of Governments
Adrienne Gladson, City of Brea

Scott A. Hutter, City of La Palma

John Douglas, JH Douglas and Associates

Bruce Cook, City of Aliso Viejo

Roy Ramsland, City of La Habra

Scott Reekstin, City of Tustin

Carla Walecka, Transportation Corridor Agencies
Amy Mullay, City of Irvine

Linda Tang, Kennedy Commission

Larry Longenecker, City of Laguna Niguel

Fern Nueno, City of Newport Beach

Jay Saltzberg, City of Buena Park

Scott Martin, Center for Demographic Research
Kori Nevarez, City of Cypress

Anna Pehoushek, City of Orange

Rebecca Ramirez, City of Stanton

Maria Parra, City of Garden Grove

Monica Covarrubias, City of Garden Grove

Ruby Maldonado, County of Orange

Greg Nord, Orange County Transportation Authority
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OCCOG Technical Advisory Committee
August 2, 2011

Item 2: Southern California Association of Governments Application
for HUD Sustainable Communities Regional Planning Grant

Recommended Action: Receive report. Discussion.

Report

Vice-Chair Tracy Sato, City of Anaheim, will provide an update on the Southern California
Association of Governments application for the HUD Sustainable Communities Regional
Planning Grant, including the direction provided by the Orange County Council of Governments
Board of Directors at the July 28, 2011 meeting.

Contact: Ms. Tracy Sato, Vice-Chair, OCCOG TAC (City of Anaheim)
714/765-4942
tsato@anaheim.net
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OCCOG Technical Advisory Committee
August 2, 2011

Item 3: 2012 Regional Transportation Plan and Sustainable
Communities Strategy Update

Recommended Action: Receive report. Discussion.

Report

Mr. David Simpson, Orange County Council of Governments Executive Director, Chair Marika
Modugno, City of Irvine, and Vice-Chair Tracy Sato, City of Anaheim, will provide the TAC
with an update on a number of issues associated with the development of the 2012 Regional
Transportation Plan and Sustainable Communities Strategy (RTP/SCS). This includes an update
on the three public workshops scheduled to be held in Orange County and focused on the
development of the 2012 RTP/SCS. These workshops are scheduled to be held on August 3,
2011 from 1:00 p.m. to 4:00 p.m. in the City of Anaheim, August 10, 2011 from 4:30 p.m. to
7:30 p.m. at the OCTA offices, and August 15, 2011 from 2:00 p.m. to 5:00 p.m. in the City of
Mission Viejo.

The TAC will also review the 2012 RTP/SCS draft alternative scenarios provided to the Plans
and Programs Technical Advisory Committee on July 12, 2011. The TAC will receive an update
on the SCAG RTP Subcommittee meeting of July 22, 2011. Finally, the California Air
Resources Board released a document titled “Description of Methodology for ARB Staff Review
of Greenhouse Gas Reductions from Sustainable Communities Strategies (SCS) Pursuant to SB
375”.

Attachment: 1. 2012 RTP/SCS Draft Alternative Scenarios
2. Description of Methodology for ARB Staff Review of
Greenhouse Gas Reductions from Sustainable Communities
Strategies (SCS) Pursuant to SB 375.

Contact: Ms. Marika Modugno, Chair, OCCOG TAC (City of Irvine)
949/724-6456
mmodugno@cityofirvine.org
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2012 RTP/SCS Alternative Scenarios

DRAFT

‘Alternati

e Scenarios

Alternative Scenario 1

Alternative Scenarios 2 and 3

Alternative Scenarios 4

Alternative Components =

Land Use

* Based on the general plans
prepared by cities. it includes a
significant proportion of suburban,
auto-oriented development, but
also recognizes the recent trend of
increased growth in existing urban
areas and around transit.

*  New housing is mostly single-
family, with an increase in smaller-
lot, townhome, and muitifamily
homes; housing mix still falls short

of demand for these types, though.

Alternative Scenario 2

= Focuses more growth in walkable,
mixed-use communities and in
existing and planned high-quality
transit areas.

*  Employment growth is focused in
urban centers around transit.

= This scenario strives to meet demand
for a broader range of housing types,
and new housing is weighted towards
smaller-lot single family homes,
townhomes, and multifamily condos
and apartments.

Alternative Scenario 3

*  Builds on the walkable, mixed-use
focus of the growth in Scenario 2, and
also aims to improve fiscal and
environmental performance by
shifting a portion of the region’s
growth into areas that are closer to
transit, less auto-centric, and less
intensive for building energy and
water needs.

= Like Scenario 2, this scenario aims to
meet demand for a broader range of
housing types, with new housing is
weighted towards smaller-lot single
family homes, townhomes, and
multifamily condos and apartments.

This scenario maximizes growth in
urban and mixed-use configurations in
already developed areas, and around
existing and planned transit
investments

Like Scenario 3, this scenario aims to
improve fiscal and environmental
performance by shifting a portion of the
region’s growth into areas that are
closer to transit, and have lower
demands on building energy and water
use.

OCCOG TAC Agenda Page 7 of 49

Plans and Programs TAC - July 12, 2011



_Alternative Scenarios:

Alternative Scenario 1

Alternative Scenarios 2 and 3

Alternative Scenarios 4

.1 Transit

= Expand dedicated bus lanes on
arterials during peak periods
Decrease headways / increase
frequency along well-utilized routes

= Expand the provision of real time
passenger information systems

= Regional fare media consolidation

= Expand bicycle carrying capacity of
bus fleet

= Decrease headways/increase
frequency along well-utilized routes

= Consider express bus service in key
corridors featuring headways under
15 minutes

= 5 targeted expansion of fixed
guideways to close gaps

® Increase in Metrolink operations along
LOSSAN corridor Add BRT service on
HOT Lane Network

= Decrease headways/increase frequency
along well-utilized routes

= Consider express bus service in key
corridors featuring headways under 15
minutes (NEED IDENTIFICATION OF KEY
CORRIDORS)

= 15 Targeted expansion of fixed
guideways to close gaps (e.g., Metro
Green Line to Norwalk Metrolink Station
Phased implementation of 5% major
arterials to have dedicated bus lanes

= Phased implementation for 10% ZEV
transit/fleet vehicles by 2020

* Full implementation of point to point
bus network

= Add BRT service on HOT Lane Network

:;; High Speed

synchronization network
= Extensive advanced ramp metering,
enhanced incident management,

synchronization improvements
= Select advanced ramp metering,
enhanced incident management, and

: = Partial implementation of LOSSAN ® Full upgrade of LOSSAN South = Full upgrade of LOSSAN corridor (NEED
I Rail South Strategic Implementation Strategic Implementation Plan MODELING DETAILS)
| Plan = Partial implementation of the low / = Full implementation of the low / high
= Implementation of proposed Phase high speed phased implementation on speed phased LOSSAN Corridor
I of the California High Speed Rail LOSSAN Corridor implementation (NEED MODELING
System = Implementation of proposed Phase | DETAILS)
of the California High Speed Rail = Metrolink Antelope Valley and system
System wide strategic improvements (NEED
MODELING DETAILS IF ANY)
= Implementation of both Phase | and Il of
the proposed California High Speed Rail
System
* |mplementation of the proposed
DesertXpress system connecting
Victorville with Las Vegas
fj TSM = Fully integrate traffic signal = Targeted traffic signal = Fully integrate traffic signal

synchronization network
= Convert HOV2 to HOV3 on select
corridors (
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Alternatiy

cenarios:

Alternative Scenario 1

Alternative Scenarios 2 and 3

Alternative Scenarios 4

and spot improvements to improve spot improvements to improve flow = Select advanced ramp metering,
flow (e.g. auxiliary lanes). (e.g., auxiliary lanes). enhanced incident management, and
. spot improvements to improve flow
N (e.g. auxiliary lanes).
-} TDM = Increase telecommuting incentives = Increase telecommuting incentives Increase telecommuting incentives
o = Phased Implementation of 10 first / = |mplementation of 10 first / fast-miie Impilementation of 10 first / [ast-mile
last-mile strategies in strategic TPP strategies in priority TPP nodes / strategies in all feasible TPP nodes /
nodes / multimodal connectivity multimodal connectivity centers multimodal connectivity centers
centers o Parking cash out policy o Parking cash out policy
o Parking cash out policy o Reduced/preferential parking for o Reduced/preferential parking for
o Reduced/preferential parking carpoolers carpoolers
for carpoolers o Guaranteed emergency ride home o Guaranteed emergency ride home
o Guaranteed emergency ride policies _ policies
home policies = Expand existing bike facility Expand existing bike facility
o Expand existing bike facility requirements requirements
requirements Fully fund TMOs
Non- * Targeted investment at first / last- ® Targeted investment at first / last mile 10% of primary and secondary arterials
Motorized mile locations locations to include bike facilitielmplement all
* Implement all existing local and = Implement all existing local and existing local and county bike
county bike plans county bike plans Phased implementation for full ADA
= Ensure full ADA compliance in TPP * Partial Completion of priority regional compliance from local jurisdictions by
areas by 2020 to local jurisdictions connections based on the SCAG 2020
= Increase short term bicycle and Regional Bikeway Network — 900 Completion of priority regional
pedestrian improvements Miles connections based on the SCAG Regional
* Recommend full ADA compliance by Bikeway Network — 1800 miles
2020 to local jurisdictions Targeted investment at first / last mile
® Increase short term bicycle and locations
pedestrian improvements Completion of priority regional
connections based on the SCAG Regional
Bikeway Network
Increase short term bicycle and
& pedestrian improvements
Highways * See TSM = See TSM See TSM
* Improve critical truck bottlenecks = Some Conversion of some HOV2 Some Conversion of some HOV2
® |Implement CSMP on select facilities to HOV3 during peak periods facilities to HOV3 during peak periods

OCCOG TAC Agenda Page 9 of 49

Plans and Programs TAC - July 12, 2011



./ Alternative'Scemarios = ..

Alternative Scenario 1

i

Alternative Scenarios 2 and 3

Alternative Scenarios 4

Corridors

= Expand implementation of CSMP on
more corridors

* Jmplementation of a Regional HOT
Lane Netwaork (including gap closures
and HOV expansion)

* Jmplementation of a zero/near zero

east-west freight corridor

= Expand implementation of CSMP on

more corridors

Implementation of a Regional HOT Lane
Network (including gap closures and
HOV expansion)

Implementation of a zero/near zero
east-west freight corridor

Goods
Movement

= |mprove critical truck bottlenecks

= Select rail capacity enhancements
and corresponding grade
separations

= Select rail capacity enhancements and
corresponding grade separations

= jmplementation of a zero / near-zero
emission east-west freight corridor

Select rail capacity enhancements and
corresponding grade separations
implementation of a zero / near-zero
emission east-west freight corridor

| System
Preservation

= Maintain current asset conditions
for transit, arterials, and State
Highway System (SHS)

= Achieve and maintain state of good
repair or at least maintain existing
conditions

Achieve and maintain state of good
repair or at least maintain existing
conditions

| Pricing

= VMT pricing (or similar mechanism)
to manage demand and provide
funding for preservation, non-
motorized, and transit
improvements

* Phased implementation of Express /
HOT lane network

= Cordon pricing around key activity
centers — initial pilot projects in
downtown Los Angeles and
potentially LAX complex

Phased implementation of Express /
HOT lane network

Cordon pricing around key activity
centers — initial pilot projects in
downtown Los Angeles and potentially
LAX complex

Assumptions:

* Foundation for all alternatives is the 2008 RTP through Amendment 4 with subsequent modifications from county transportation
commissions — e.g., OCTA LRTP

* Al alternatives would at least achieve GHG per capita emission reductions — some modifications may be necessary to meet target
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Description of Methodology for ARB Staff Review of Greenhouse Gas
Reductions from Sustainable Communities Strategies (SCS)
Pursuant to SB 375

July 2011
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Executive Summary

The Sustainable Communities and Climate Protection Act of 2008 (Sustainable
Communities Act or SB 375) supports California’s climate goals by linking integrated
land use and transportation planning, with reductions in greenhouse gas (GHG)
emissions. The addition of Sustainable Communities Strategies (SCS) to regional
transportation plans makes that connection and provides the opportunity for better
community design and more efficient use of resources. The first round of SCS
development is underway reflecting the greenhouse gas reduction targets adopted by
the Air Resources Board (ARB or Board) in 2010. The purpose of this document is to
inform the public about the methodology ARB staff will use to evaluate GHG reductions
from an SCS, consistent with ARB’s role in SB 375.

Now that the Board has adopted the GHG targets for each region, ARB’s next task is to
determine whether an adopted SCS, if implemented, would meet the assigned target.
ARB staff will complete a technical evaluation using this general methodology and
recommend to the Board whether or not the target can be expected to be met if the
SCS is implemented. While land use decisions and transportation planning are local
and regional responsibilities, ARB does have the role of determining whether an SCS,
as part of the regional transportation plan, would achieve its emission reduction target.

ARB staff's review will focus on the technical aspects of the regional modeling and
supporting analyses that underlie the GHG quantification. To evaluate the reductions in
VMT-related emissions expected from the SCS, modeling results and data inputs will be
reviewed. The methodology is intended to provide the framework for a transparent
evaluation of an SCS and its associated reductions in GHG emissions. Staff will adapt
this basic approach to review of the SCS for each Metropolitan Planning Organization
(MPO), considering model complexity, resources, and unique characteristics of the
region and the models used.

It is important to note that the overall approach will evolve as more SCSs are reviewed
over time, MPOs gain experience with the application of travel demand models to SCS
development, and the technical tools continue to improve. As recognized in ARB’s
target setting process, MPOs are making improvements to their models with support by
ARB and others. Since travel models are region-specific and may differ in the ability to
accurately reflect the benefits of GHG reduction strategies, MPOs may need to rely on
additional analyses to supplement model results. ARB’s methodology takes this into
account.

The first round of SCS development under SB 375 is just the beginning of a long-term
effort to include consideration of GHG reductions in the land use and transportation
planning process. ARB will periodically revisit the targets, MPOs will update regional
transportation plans and the SCS, and modeling capabilities will continue to improve.
ARB’s methodology for reviewing an SCS will also be revised over time as new
information and technical tools become available.
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[. Introduction

This document describes ARB staff’s technical methodology for evaluating the
reductions in GHG emissions attributable to an SCS to determine whether the SCS, if
implemented, would meet the targets for passenger vehicles set by ARB. The GHG
emission reduction targets for this first round of SCS development were adopted by
ARB in 2010. Since the SCS is developed as a component of the Regional
Transportation Plan (RTP), transportation modeling systems play an important role in
quantifying the emissions benefit of an SCS.

This methodology focuses on a review of how well the region’s travel demand modeling
and related analyses provide for the quantification of GHG emission reductions
associated with the SCS. Travel demand models, as well as off-model tools, are an
essential, inextricable part of the regional transportation planning process. Modeling
tools are used in transportation conformity determinations to ensure regions are on
track to meet federal air quality requirements. They are also used by MPOs for
assessing the air quality impacts of RTPs for purposes of the State’s environmental
review process (e.g., Environmental Impact Reports).

The flow chart in Figure 1 represents the basic components of the modeling system that
are the focus of ARB'’s evaluation relative to GHG reductions. Although the complexity
and degree of specialization may vary among the regional models, the basic
components are common across regions. As illustrated in the diagram, the process
begins with the MPO converting relevant data sets, such as base year population,
number and size of households, and land uses into modeling inputs. For example, the
average number of people per household is converted to an average number of vehicle
trips per day per household.

The MPO also inputs planning assumptions into the model about future year land use,
housing, and transportation policies that affect GHG emissions from passenger
vehicles. Through a set of algorithms, the model uses these inputs to project future
conditions based on changes in land use, transportation systems, and travel activity.
Model outputs include, but are not limited to vehicle miles traveled (VMT), vehicle trips,
and average speed.

Model outputs are used to develop performance indicators, which are metrics to assess
the performance of the RTP/SCS in reducing future year GHG emissions. For example,
performance indicators can be used to indicate whether the SCS evaluated in the model
reduces average commute trips in future years when compared with a baseline year.
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Figure 1: Basic Travel Model System
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Overview of Approach

One of ARB'’s responsibilities under the Sustainable Communities Act is to determine
whether an SCS, if implemented, will achieve the GHG emission reduction targets
based on MPO planning assumptions, modeling results, and available resources.
ARB’s approach focuses on evaluating the four key components of an MPO's travel
demand modeling system: modeling tools, model data inputs and assumptions,
sensitivity analyses, and performance indicators. Each is critical to provide an
understanding of model operation and performance.

The following are some key questions:

Did the MPO use adequate modeling and analysis tools to develop the SCS?

Does the model use the regional land use and transportation systems to reflect
current (or base-year) conditions? How do the projections used in the model
account for expected regional demographic and economic changes?

Are the projected GHG reductions consistent with the timing of project
implementation, expected resources, and the types of projects modeled for the
RTP/SCS?

What is the relative contribution of specific SCS strategies or groups of strategies
to the overall GHG reduction from passenger vehicles?

To address these key questions, ARB will request information from the MPOs related to
the four components of the modeling system, including but not limited to:

Model documentation, model validation reports, peer review reports, and model
sensitivity tests.

Data, assumptions, and calculations the MPO used to develop the model inputs
for the SCS.

Results of select model runs to determine the sensitivity to particular strategies in
the SCS in achieving GHG reductions. The number and type of sensitivity tests
will be determined by ARB on a case-by-case basis taking into consideration the
potential significance of particular SCS elements in a region.

Information on regional performance indicators to determine whether, for the
region as a whole, GHG reductions are consistent with modeled regional
changes in per capita VMT, land use patterns, and vehicle activity patterns.

Subsequent sections of this document discuss in detail how ARB will apply this
information. Additionally, Appendix A provides examples of related questions and data.
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The general procedures presented in this document will be adapted for each MPO,
considering model complexity, resources, and unique characteristics of the region and
its SCS. The overall approach will evolve as more SCSs are reviewed over time, and
as MPOs gain experience and improve their technical tools. All information used by
ARB will be made publicly available to ensure that the evaluation process is
transparent.
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lll. Travel Demand Models

Each of California’'s MPOs uses and maintains a travel demand model for the
development and evaluation of its RTP. These models are computer tools used to
forecast future travel based on simulations of complex interactions among
demographics, land use development patterns, transportation infrastructure, and other
related factors. Models should be able to reflect both existing conditions, and the
expected traveler response to a region’s infrastructure investments, policies, strategies,
and future traffic patterns. These tools are used by MPOs for a number of purposes,
including compliance with State and federal air quality and transportation planning
requirements, and analyses required by the California Environmental Quality Act.

Early in the implementation of the Sustainable Communities Act, travel demand models
were recognized as crucial elements in demonstrating whether MPOs meet the GHG
emission reduction targets. These models play an integral role in transportation
planning by providing the technical foundation and data upon which the RTP, and
therefore the SCS, is built. ARB staff will evaluate each MPO’s travel model to assess
how well it demonstrates the relationship between land use and transportation changes
and reductions in GHG emissions. In evaluating whether or not an MPO’s model is
reasonably sensitive for this purpose, ARB staff will review the MPO's technical
documentation for the model and off-model tools, as well as its model validation,
adherence to modeling guidelines, and any independent reviews of the models such as
review by the Federal Highway Administration. In addition, ARB staff will review key
modeling variables in the model documents (e.g., calibration, validation, sensitivity
analysis and peer-review results), and compare them to independent data sources such
as Institute of Transportation Engineers (ITE) manual, National Household Travel
Survey (NHTS), Caltrans traffic count and flow information, and others.

The travel demand models exhibit different levels of sophistication in terms of model
capabilities, and there are ongoing efforts to improve the way models address the
following types of information:

e Trip chaining — linking together a series of daily trips made by an individual

¢ Induced demand — in which roadway congestion relief projects lead to additional
congestion over time

Pricing — tolls, high occupancy toll (HOT) lanes, parking, and congestion
Improvements in traffic operations (transportation system management — TSM)
Non-motorized transport

Transportation demand management (TDM) strategies

Land use policies

Since current travel demand models may not be sensitive to all the factors that may be
useful in calculating GHG reductions, MPOs are encouraged to supplement modeling
results with other analyses. Using sketch-planning tools or spreadsheet analyses in
conjunction with conventional travel demand models can provide a more complete
picture. Some MPOs are enhancing their existing travel demand models by developing
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new components such as improved mode choice models, and improved pricing
components of the model.

Description of a Four-Step Travel Demand Model

ARB will examine which travel models were used, how they were used for SCS
application, and whether and how the MPO added model components or used off-model
tools to capture the impacts of SCS policies on GHG emissions.

Most of the MPOs currently use a four-step model. The major elements of this type of
model are trip generation, trip distribution, mode choice, and traffic assignment, as
shown in Figure 2.
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Step 1: Trip Generation

Trip generation is the first step in the four-step process. The purpose of this step is to
estimate the number of person or vehicle trips in the study area for activities such as
work, school, shopping, and recreation. MPOs generally use between three and nine
activity categories in their models. The trip generation step of the model has two sub-
models, namely trip production and trip attraction. Trips can be modeled at the zonal,
household, or personal level. Most MPOs model trip production at the household level
and trip attraction at the zonal level using socioeconomic data. As part of the
evaluation of the trip generation step, ARB staff will identify key model variables (e.g.,
number of trips produced per household by purpose) and compare them to independent
data sources.

Step 2: Trip Distribution

Trip distribution links the trip production and attraction at the transportation analysis
zone level. In order to estimate the number of trips between zones, most MPOs use the
gravity model, which relies upon land use patterns and travel impedance between
zones. Some MPOs use destination choice models to distribute the trips. As the name
indicates, these models use destination choice variables like employment and
categories of land use (e.g., office space, shopping area), as well as traveler
characteristics, such as income and vehicle ownership. ARB staff will evaluate such
variables as average trip length by purpose in terms of both time and distance, and
travel impedances between zones.

Step 3: Mode Choice

Mode choice is the third step in the four-step process. In this step, the mode choice of
zone-to-zone trips is allocated based on available modes, trip purposes, and socio-
economic characteristics. A few large MPOs include non-motorized modes as part of
available modes. In this step of a travel demand model, 24-hour origin/destination
matrices are converted to three to five time period matrices. Most MPOs use logit
models to estimate the mode choice. Some MPOs use a time-of-day adjustment step
after the mode choice step to allow the distinction between peak and off-peak periods
and to help capture the direction of the traffic flow and the time period of congestion. In
California, most MPOs use mode choice components of their four-step travel demand
models, except for a few small MPOs. ARB staff’s evaluation will include such
modeling variables as mode share and average vehicle occupancy by trip purpose, and
percentage of trips by time period in the region.

Step 4: Traffic Assignment

The last step in the four-step process is a traffic assignment that estimates the traffic
volume and travel time in each link of the network for the specified time period. This is
done by following the user equilibrium principle that balances route choice by
considering a given trip’s frequency, destination, mode choice, and time of day. In this
step, all vehicles, including transit buses and freight trucks, are aggregated using a
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passenger car equivalent factor. Some MPOs may use more sophisticated equilibrium
methods to more accurately capture the effect of congestion.

ARB staff will evaluate modeling variables such as the estimated traffic volume and
speed by facility type in the region, and compare them to the observed traffic counts in
the region using Performance Measurement System (PeMS) or other data sources.

Feedback Mechanisms to Estimate Traffic Flow

Many travel demand models include feedback mechanisms to estimate realistic traffic
flow. Feedback is used to adjust the link volume and travel time based on the output
from the previous iteration until model discrepancies are resolved. This is known as
convergence. The inclusion of a feedback mechanism and the number of iterations
vary from one MPO to another. ARB staff will review how well the feedback mechanism
achieves convergence levels that are consistent with acceptable modeling practice.

Model Technical Documentation

ARB staff will examine the MPO’s modeling documentation in order to assess whether
an MPO’s model reflects both the existing conditions and the likely traveler response to
the SCS components. Specifically, staff will review the following:

The Model Validation, Calibration and Peer Review Processes

ARB will evaluate whether the MPO used models for the RTP and SCS process that are
validated and calibrated, and have undergone a peer review. Model validation and
calibration ensure that the model represents current or base year conditions, which are
then reflected in travel forecasts. Calibration is conducted in each step of the travel
demand model as the base year and model parameters are adjusted to match observed
data. For future years, these parameters will be assumed constant.

The main purpose of model validation is to ensure that the model is capable of
predicting future travel activity. This could involve a simple trend analysis or a
sophisticated statistical analysis. The guidelines provided by the Federal Highway
Administration (FHWA)' indicate that every component of the model should be validated,
as well as the entire model system. Reasonableness checks are also performed for
input data, model logic, and comparison of model results to results from independent
data sources. These checks are conducted at both the disaggregate and aggregate
levels. At the disaggregate level, the check evaluates the model parameters and
coefficients and compares the predicted and observed behavior at the individual level.
At the aggregate level, it focuses on the repeatability of the travel patterns at the
regional level. Sensitivity tests are used to evaluate the elasticities of various policies to
ensure that the output of the model is sensitive to variations in the input data. (An
elasticity is the ratio of the percent change in a parameter divided by the percent
change in another parameter.) Sensitivity analyses are discussed in more detail later in
this document.

The peer review process occurs once the model is calibrated and validated. A panel of
experts, typically from academia, government agencies, outside consultants, and other
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organizations familiar with the travel demand model and without a conflict of interest,
evaluate the various components of the model. They also evaluate the data sources
and underlying assumptions used at each step. The panel typically describes the
strengths and weaknesses of the model, and provides short-term and long-term
recommendations for improvement. The most common peer review process that any
travel demand model goes through is the Travel Model Improvement Program (TMIP),
which is funded by the FHWA.

Documentation of Off-Model Tools or Methods Used

There are several ways to improve the sensitivity of travel models to an SCS. Modeling
can be enhanced through comprehensive updates that often involve significant data
collection efforts, which can be costly and time-consuming. In lieu of or in conjunction
with model updates, modelers often use off-model tools to adjust model outputs, such
as vehicle trips or vehicle miles travelled, to account for the impacts of SCS
components on vehicle use.

There are two types of commonly used off-model tools, sometimes referred to as
spreadsheet tools and sketch planning tools. Spreadsheet tools apply the appropriate
elasticities to the four-step model outputs to account for the impact of various policies.
An example of a spreadsheet tool would be a “4D post-processor.” Sketch planning
tools use similar elasticities combined with geographic information system (GIS) layers
to pictorially display different land use and transportation system scenarios while
calculating the resulting travel benefits. Examples of sketch-planning tools are
IPLACE3S and INDEX. Such tools should ideally be calibrated to local conditions. To
avoid double counting travel benefits, they also should only account for the elasticities
not already incorporated into the travel demand model, to avoid double counting travel
benefits. Modelers may use generic elasticities from national studies or borrow values
from other regions, but these sources reduce accuracy of the results.

ARB will document whether each MPO employs the most appropriate tools to ensure its
model is sufficiently sensitive to account for the impacts of its SCS on GHG emissions.
ARB staff will also evaluate the off-model tools used by MPOs by comparing the
elasticities in the model with those in the existing literature. Staff will also check the
minimum and maximum bounds in the range of reasonable elasticities for different
strategies. This evaluation will be discussed in the Sensitivity Analysis section.

Comparison of MPO Modeling Practice to “State-of-the-Practice”

Modeling practices for California MPOs are consistent with common modeling practices
for similarly sized MPOs across the nation. Most MPOs employ some version of the
four-step process outlined above, while only the largest engage in more sophisticated
techniques like land use forecasting. For more information on common modeling
practices, see Appendix B.

MPOs and other transportation agencies nationwide use several methods to develop
travel models that are state-of-the-practice. The FHWA, within the U.S. Department of
Transportation, must certify MPOs every three years. This certification process, which
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includes noticed, public workshops, includes an assessment of modeling practices used
by the MPO in light of the requirements in federal regulation (23 Code of Federal
Regulations, Part 450).

Additionally, most transportation agencies have standing technical or modeling advisory
committees. For example, the Southern California Association of Governments
convenes its Modeling Task Force bi-monthly to publicize and receive comment on a
number of fundamental model assumptions during model development. The California
Department of Transportation (Caltrans) sponsors the California Inter-Agency Modeling
Forum at which MPO modeling practitioners present papers on current modeling
practice. The larger MPOs also frequently publish papers for national organizations,
such as the Transportation Research Board (TRB) and the National Cooperative
Highway Research Project (NCHRP). These national forums provide a yardstick
against which any MPO can assess the state of its modeling program. MPOs typically
publish their model documentation on their websites for transparency and public
access.

EMFAC

The EMission FACtors (EMFAC) model is a California specific computer model that
calculates daily emissions of air pollutants from all on-road motor vehicles including
passenger cars, trucks, and buses for calendar years 1970 to 2040. The model,
developed by ARB, estimates emissions using vehicle activity provided by regional
planning organizations and emission rates developed from testing of in-use vehicles. In
addition to statewide emissions, the model can also estimate emissions at the county,
air district, and air basin levels. The current EMFAC2007 model estimates exhaust and
evaporative hydrocarbons, carbon monoxide, oxides of nitrogen, particulate matter,
oxides of sulfur, methane, and carbon dioxide (CO;) emissions. EMFAC2007 can be
downloaded from the ARB website at
(http://www.arb.ca.gov/msei/msei.htm#background).

ARB maintains and periodically updates the EMFAC model and it has been peer
reviewed and approved by U.S. EPA. EMFAC undergoes an extensive validation
process, which includes comparing the model outputs with those from independent data
sources, reconciliation of fuel consumption estimates with fuel sales data, and
comparing modeled to ambient emission ratios.

ARB staff is currently updating the EMFAC2007 model and plans to release the next
version of EMFAC in 2011. The next version will provide updated fleet mix and
technology penetration for calendar years 1990 to 2035, and will reflect updated vehicle
activity provided by planning organizations.

EMFAC Post-Processor

ARB staff developed an EMFAC Post-Processor tool for MPOs to estimate the GHG
emissions associated with their SCS while also considering the emission reduction
benefits of California’s vehicle and fuel standards. In 2007, ARB adopted the Pavley
clean-car standards to reduce GHG emissions from passenger vehicles. In 2009, ARB
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adopted a Low Carbon Fuel Standard (LCFS) to reduce the carbon intensity of vehicle
fuel. The Sustainable Communities Act further encourages a reduction of GHG
emissions from passenger vehicle travel.

ARB staff expects that the MPOs will use this tool appropriately to estimate how the
three strategies work together to reduce emissions. MPOs will input information on
vehicle use (e.g., miles driven and speeds) from their travel demand models into the
applicable ARB vehicle emissions model (currently EMFAC 2007). The EMFAC output
will feed into the EMFAC Post-Processor tool to estimate future GHG emissions with the
Pavley | and LCFS benefits; ARB staff used the same Post-Processor tool during the
target setting process. ARB staff will review the MPO's use of this Post-Processor tool
to ensure it is applied appropriately. The EMFAC post-processor will be updated as
new motor vehicle emission standards go into place.

13
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IV. Model Inputs

The ability of a model to reliably reflect future travel activity is fundamentally tied to the
quality of the model inputs. In order to review the technical soundness of the MPOs’
modeling results, ARB staff will check the input data sets and assumptions to confirm
they were appropriately used for the specific model, and that they represent current and
reliable data. This review will consist of examining the underlying data source or
sources, assumptions used to modify the data, and the forecasts used to calculate data
in future years.

Evaluation

ARB staff will request that each MPO provide the data, assumptions, and calculations it
uses to develop the transportation model inputs for its SCS. Staff will evaluate these
inputs using publicly available, authoritative sources of information (e.g., the Institute of
Transportation Engineers, Caltrans, and the Highway Performance Monitoring System)
to establish that the data, assumptions, and calculations are appropriate for SCS
modeling, including whether unique differences resulting from local conditions, policies,
or approach are substantiated. ARB staff will examine the data, assumptions and
calculations used by each MPO as described below.

Data and Assumptions

Data are fundamental facts about people, places and things. A stretch of highway is a
certain length, the average person is a given age, and urban areas encompass a
defined space. Data can be directly observable, commonly through surveys, or
developed by a recognized authority (e.g., the U.S. Census Bureau). The MPO relies
on both these types of data when building its RTP/SCS.

In examining an MPQ's data, key considerations include:
e The process for data collection, if the MPO gathered its own data;
e The primary source of the data and how it was validated; and

¢ Whether the data is comprehensive, touching on all the necessary attributes of
population, employment and other key factors.

Data inputs must include some assumptions, typically based on expert judgment and
available empirical evidence. MPOs use assumptions to fill in information gaps or
interpret trends over a long planning horizon. By necessity, surveys to collect data
typically sample a small but representative fraction of a population. Assumptions are
then made about how the survey findings apply to the overall population. In examining
an MPQO’s data, ARB staff will review key assumptions for reasonableness and
consistency with empirical evidence and assumptions used by recognized organizations
that generate similar information.

ARB will ask the MPOs to provide information for a set of fundamental model inputs,
examples of which are shown in Table 1. Note that this list is shown for illustrative
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purposes only and ARB may request different information from MPOs. For instance, a

region may not have toll roads or it may choose not to include HOT lanes in its RTP.

Table 1: Examples of Fundamental Model Inputs

Category

Fundamental Model Input

Example of Outside Source for
Model Input

Socio Economic

Population by age, income, household and
auto ownership

Migration rate

Military population projection

Household, by household size and auto
ownership

Workers by household size

Household vacancy rates

Employment by industrial classification

Unemployment rates

2010 CENSUS for population,
household and household
economic data

California Department of Finance
demographic data

Land Use

Regional Comprehensive Plan assumptions

General Plans

Highway Facilities

Highway capacity

Highway network

Lane miles by facility

Facility free flow speed

High occupancy vehicle (HOV) lane miles

HOT lane miles

Caltrans statewide economic
database

http://www.dot.ca.gov/ha/tpp/offic
es/ote/socio _economic.html

Transit Facilities

Transit route network

Transit speed

Transit route frequency

Transit operators
Local agencies

Transportation Costs

Gasoline prices

Vehicle operating costs

Toll prices

Parking prices

Transit fares

CEC IEPR
Local surveys
Toll and transit operators

Travel Behavior

Trip generation rates

Trip time distribution

Trip distance distribution

California Statewide Household
Travel Survey for travel behavior

hitp://Amww.dot.ca.gov/ha/tsip/tab/
travelsurvey.html

Forecasts

Models are used to project data into the future and often rely on forecasted data to
accomplish this task. The forecast is based on calculations, much like scaled down
versions of the models described earlier in this document, which take the base year
data and assumptions and project it to arrive at a future value. ARB will review the
calculations to determine if they are reasonable, comparing them to those from
independent data sources.
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V. Sensitivity Analysis

Sensitivity analyses examine the effect that specific changes within a model have on
model outputs. It involves systematically changing one model input variable at a time
(e.g., increased transit frequency, road pricing, land uses) to see how sensitive the
model outputs, such as VMT, are to changes in the variable. ARB staff will use
sensitivity analyses provided by the MPO to understand a model’s capacity to effectively
capture the GHG emission impacts of the SCS on key model outputs, such as VMT,
trips, and ultimately GHG emissions. Where the model itself is not sufficiently sensitive,
and the MPO has used supplemental off-model tools to estimate changes in model
inputs affecting GHG emissions, ARB will also review these analyses along with
modeling results. The analyses are expected to identify the magnitude of change in
VMT, trips, and GHG emissions attributable to an SCS implemented at the regional
level.

The FHWA's Travel Model Validation and Reasonableness Checking Manual
emphasizes the importance of sensitivity tests to evaluating model performance:

“Sensitivity testing is not designed to tell whether the transportation models are
correct, but, rather, provides information how the models behave for strategies.
A well-structured sensitivity testing provides the opportunity to focus on the big
picture of determining the overall reasonableness of the model in preparation for
producing forecasts for specific studies.”"

The California Transportation Commission (CTC) also recommends that experimental
sensitivity tests be run to determine the corresponding changes in model output
variables, and that the results be documented "' . Minimally, the outputs would be total
VMT, light-duty vehicle total VMT, per capita light-duty vehicle total GHG emissions,
and per capita total person trips and person trips by mode (i.e., automobile, transit, bike
and walk). Documentation describing sensitivity test runs should identify a range of
reasonable sensitivity based on empirical literature, and account for where in this range
the travel demand model sensitivity falls.

In 2009, the MPOs did a qualitative self-assessment of the sensitivity of their models to
a consistent set of almost 30 variables." These variables included transit fares,
highway capacity, density, mix of use, pedestrian environment, and transit proximity.
ARB staff's analysis will build upon the MPOs’ assessment to develop a more
quantitative understanding of each model’s sensitivity to changes in key model inputs.

Evaluation

In performing its review, ARB staff will determine the most relevant variables or groups
of variables to provide information on the resulting elasticities, and request that each
MPO conduct sensitivity analyses. Depending on the SCS and the capabilities of the
MPO model, ARB staff may request MPO-specific sensitivity tests of either individual
strategies or groups of strategies. Staff will then review the model sensitivity results,
and compare them with available empirical literature or other pertinent information to
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determine if the MPQ's elasticities generally fall within a reasonable range. If a range of
observed variation is not available in the empirical literature, or no consensus exists as
to the acceptable range of observed variation, staff will base its review on the best
available information on travel behavior. Where the values provided by the MPO
diverge greatly from the observed range of values, or where the relationships between
model results and available literature are not easily explained, the MPO will be asked to
provide further explanation for the variations.

The following is a list of core policy variables and factors associated with key land use
and transportation-related components associated with GHG reductions. These
variables and factors are consistent with those qualitatively assessed in the MPOs’
model sensitivity analysis during the target setting process. While ARB staff believes
this list includes the most important variables for analysis, staff realizes it may not be
appropriate for an MPO to do a sensitivity test on each one, given the MPO’s unique
SCS, complexity, and resources.

Land Uses

Modify distribution of households, population, jobs or other variables
b. Rebalance the mix of land uses

c. Increase the level of density

d. Improve the pedestrian environment

o

Road Projects:
a. Add HOV lanes
b. Implement Intelligent Transportation Systems (ITS)/Traffic management (e.g.,
change auto travel times, change highway free-flow speed)
c. Add general purpose roadway lanes (e.g., change highway capacities)

Transit:

a. Construct new transit lines

b. Increase service (e.g., change transit headways, increase network
connectivity)

c. Upgrade transit service (e.g., change from bus to light rail)

d. Improve accessibility (e.g., change bike/walk access distance to transit
stations, change auto access distance to transit stations)

Pricing:

Develop tolls and toll roads
Implement HOT lanes
Increase the cost of parking
Change in transit fares
Change in auto operation cost

©Q20TO

Transportation Demand Management:
a. Promote carpooling, vanpooling, telecommuting and teleconferencing
b. Promote walking and biking
¢. Implement employer-based trip reduction strategies
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Examples of Analysis

The following are hypothetical examples to illustrate how ARB staff will review model
sensitivity.

Increase Transit Service Frequency

An MPO includes doubling the frequency of transit service in its region in its SCS. The
MPQO’s modeling demonstrates an increase in transit ridership of 30% as a result.
Information from the UCD-UCI Policy Brief on the Impacts of Transit Service Strategies
Based on a Review of the Empirical Literature cites evidence that for every 1% increase
in service frequency in an urban area, a corresponding increase in ridership should
result in the range of 0.3% to 0.5%". In this example, the expected result would be a
30% to 50% increase in ridership based on empirical literature. The modeled result falls
within the expected range, so the model would be considered sufficiently sensitive to
the variable of transit service frequency.

Road Pricing

An MPO includes increasing toll road pricing on selected freeway segments by 25% in
its SCS. Modeling from the MPO demonstrates a reduction in traffic of 15% on the
corresponding roadways, including use of an off-model tool. Information from the UCD-
UCI Policy Brief on the Impacts of Road User Pricing Based on a Review of the
Empirical Literature lists data showing that for every 1% increase in tolls in an urban
area, traffic would be expected to decrease within a range of 0.03% to 0.5%". The
expected results would range from a 0.75% to 12.5% decrease. In this example, the
modeled result is outside the expected range identified in the literature. Therefore, ARB
staff would expect the MPO to provide information to explain its results, including
whether other factors are responsible, or if the model is not sufficiently sensitive to road
pricing as a variable, how that would affect the GHG targets determination.

Increase Residential Density

An MPO includes increasing the average residential density 25% region-wide in its
SCS. The MPQ’s modeling shows a resulting reduction in VMT of 2.5%. The UCD-UCI/
Policy Brief on the Impacts of Residential Density Based on a Review of the Empirical
Literature cite studies that show a range of 0.07% to 0.12% decrease in VMT for every
1% change in the built environment"”. The expected decrease in VMT would therefore
fall between 1.75% and 3%. In this example, the modeled result falls within the
expected range, so the model would be considered sufficiently sensitive to the variable
of transit service frequency.

Sources of Information for Comparison

ARB staff acknowledges that the body of empirical literature applicable to California and
the SB 375 process is limited at this point in time. However, academic institutions and
other research organizations are showing considerably greater interest in conducting
further studies in this area that are applicable to the California experience. In some
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cases, ARB is funding this research. Therefore, ARB staff expects this part of the
analysis to grow more robust over time and provide increasingly relevant information.

ARB staff will rely upon a variety of specific information sources to help inform the
sensitivity analysis portion of the evaluation. The information from these sources can
be compared to the results of MPOs’ sensitivity analyses to determine if the modeled
results fall within a range of expected outcomes, or if other factors may be affecting the
outputs. These sources include:

University of California, Irvine and University of California, Davis

ARB contracted with researchers at the University of California at Irvine and Davis to
identify the impacts on vehicle use and greenhouse gas emissions of key transportation
and land use policies, based on the scientific literature. This research provides one
step in a long-term process to help strengthen the technical underpinnings of SB 375
and to identify important data gaps and research needs. The research results may be
used to help inform development of, and potential improvements to, the models and
tools used by MPOs and others for SB 375 implementation. (Source:
http://arb.ca.gov/cc/sb375/policies/policies.htm )

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 was prepared
by the California Air Pollution Control Officers Association (CAPCOA) along with the
Northeast States for Coordinated Air Use Management, the National Association of
Clean Air Agencies, and with technical support from Environ and Fehr & Peers. It
primarily focuses on the quantification of project-level mitigation of greenhouse gas
emissions associated with land use, transportation, energy use, and other related
project areas. (Source: http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-
Quantification-Report-9-14-Final.pdf )

Regional Targets Advisory Commitiee

Recommendations of the Regional Targets Advisory Committee (RTAC) Pursuant to
Senate Bill 375, September 2009, the final RTAC report, includes a section in Appendix
A on MPO Travel Demand Models: Sensitivity to Policy Variables and Factors. This
information focuses on policy variables which significantly influence travel in a region,
and over which local agencies and system operators have some level of control.
(Source: hitp://www.arb.ca.gov/cc/sb375/rtac/report/092909/finalreport.pdf )

Victoria Transport Policy Institute

The Victoria Transport Policy Institute published a document in May 2011 entitled
Transportation Elasticities: How Prices and Other Factors Affect Travel Behavior. This
report investigates the influence that prices and service quality have on travel behavior.
It summarizes research on various types of transportation elasticities and describes how
to use this information to predict the travel impacts of specific price reforms and
management strategies. (Source: http://www.vipi.org/elasticities.pdf)
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VI. Performance Indicators

Performance indicators are metrics or statistics used to evaluate how well an MPO'’s
proposed RTP and SCS will achieve stated goals in future years compared with current
conditions, which in the case of the SCS includes changes in GHG emissions.
Performance indicators provide a basis for determining whether the RTP and SCS
move a region closer to meeting the GHG targets, as well as meeting other objectives
that are important to the region. They are derived from an MPO's modeling outputs,
which are driven by the SCS selected by an MPO. It should be noted that, in this
document, the term “performance indicators” is not necessarily consistent with the term
“performance measures.” The latter term is used by MPOs for the evaluation of the
performance and effectiveness of the transportation system, policies, and programs”" to
explain not only regional-level but also community-level changes in outputs.

ARB staff will review an MPQ’s performance indicators to determine whether they
provide supportive, qualitative evidence that the SCS could meet its GHG targets.
Specifically, ARB staff will examine whether selected regional performance indicators
are directionally consistent with the MPO’s modeled GHG emissions reductions, as well
as with the general relationships between those indicators and GHG emissions, as
identified in the empirical literature.

Evaluation

ARB staff will review the performance indicators identified below to assess, for the
region as a whole, whether the projected regional changes in per capita VMT, land use
patterns, and vehicle activity patterns are consistent with the change in GHG emissions.

ARB staff will start with a trend comparison analysis between per capita CO, emissions
and other individual performance indicators. This analysis will depend on the
relationships between these indicators and GHG emissions in the empirical literature to
inform whether the directional change of the indicators (an increase or decrease) makes
sense in light of the anticipated GHG emissions reductions.

A variety of performance indicators are useful to illustrate the impacts of the SCS in the
region, including improvement in accessibility, mobility, sustainability, and
environmental quality, among others. ARB's evaluation will be limited to a set of
performance indicators that provide an understanding of which strategies are
directionally related to the changes in GHG emissions. In the transportation modeling
system, regional changes can be expected to be reflected in the modeling outputs of
passenger VMT, commute modes, residential densities, housing/employment near
transit stations, and active commute mode patterns. Depending on regional
characteristics, additional performance indicators may be reviewed to explain regional
progress in meeting the targets. Examples of regional performance indicators that ARB
will review include, but are not limited to, the following:

e Passenger vehicle miles traveled is one of the most direct indicators of a change
in GHG emissions. As passenger vehicle travel miles increase, it is expected
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that the increase of GHG emissions follow a similar trend. ARB staff will examine
per capita VMT.

¢ A change in commute trip mode share provides evidence that GHG emissions
will also change. As passenger vehicle mode share decreases and
transit/bike/walk mode shares increase, it is expected that GHG emissions would
increase. The specific performance indicators are commuter mode share by
drive alone, carpool, bus transit, rail transit, bike and walk.

e Residential density is highly correlated with almost all measures of urban sprawl
and provides evidence of a change in GHG emissions. Denser residential
development tends to increase travel mode shares other than the automobile
mode, so that it contributes to regional automobile VMT reduction by fewer trips
and/or shorter trip distances. ARB staff will examine the number of housing units
per net residential acreage developed, and population per net residential acreage
developed.

¢ Distance of housing and employment from transit stations is a strong measure of
evaluating the effectiveness of transit oriented development (TOD) in reducing
VMT. The specific performance indicators are percentages of housing units and
total employment within 2 mile of transit (all bus and rail) stations.

¢ Bike and walk trips are a direct measure of the effectiveness of walk access and
bike facility infrastructure development, which reduces automobile trips. A
change in bike and walk trips through various land use strategies may result in a
change in regional GHG emissions. The specific performance indicators are
number of bike/walk trips and percentage of bike/walk trip mode share.

Example of Analysis

The following is an illustrative example of a trend analysis comparing per capita CO»
emissions to per capita passenger vehicle VMT.

in a hypothetical MPO, the trend of VMT reductions, in light of the regional
transportation and land use strategies, is very similar to the per capita CO, reductions
for that region. Per capita VMT decreases from 2005 to 2020 and slightly increases by
2035. Per capita VMT decreases by 5%, 12% and 10% from the base year of 2005 for
2008, 2020 and 2035, respectively. Meanwhile, per capita CO, emissions decrease by
4%, 13% and 12% from the base year of 2005 for 2008, 2020 and 2035, respectively.
As expected, these numbers show that the per capita CO, emissions follow the same
trend directionally as per capita VMT. Therefore, this performance indicator (change in
automobile VMT per capita) provides supportive, qualitative evidence demonstrating
that the MPO’s modeled change in CO, per capita for the region is consistent with the
model output and the relationships shown in the empirical literature.
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VIIl. Next Steps

ARB's methodological approach for evaluating an SCS, as described in this document,
reflects the current state of technical tools used by the MPOs for regional transportation
planning. Although these models have been used for decades to evaluate
transportation demand and mobility, they were not designed to evaluate the GHG
emissions associated with specific land use and transportation strategies that are at the
heart of an SCS. With the passage of the Sustainable Communities Act, model
developers are beginning to develop the next generation of modeling tools that will allow
for improved and tailored analysis of GHG related land use- and transportation-related
strategies. ARB expects to be at the forefront of these efforts so that new tools can be
applied directly to the development of future RTPs/SCSs that achieve the targets
consistent with sustainable land use and transportation strategies.

Looking ahead, ARB will work with MPOs and model developers to more effectively
account for Sustainable Communities-related policies within the model itself in an
integrated manner, rather than through the use of the current patchwork of models and
off-model tools. As a first step, ARB intends to hold a symposium to evaluate the
current state of transportation modeling for use in SCS development, and to inform the
development of new tools and models for use in future RTP/SCS development.
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APPENDIX B

Comparison of MPO Modeling Practices in the Nation™

Common practices

Differing practices

Forecasts of population, households and
employment

About half of MPOs also forecast one or more of
the following: household size, automobile
ownership, and income.

The modeled region is divided into
Transportation Activity Zones. The zone system
is mapped in a GIS database.

The number of TAZs in a region varies from
several hundred to several thousand, depending
on the region’s size.

Transportation supply is represented through
highway and transit networks mapped in a GIS
database.

Highway networks range in size from 4,200 links
for small MPOs to more than 20,000 for large
MPOs. The larger the MPO, the more likely it is
to have complete representation of transit routes
and service on the transit network.

Trip generation is used to estimate how many
trips are expected to be made to and from each
TAZ.

Trips for different purposes, such as work,
school, shopping, and commercial transport, are
estimated. As many as nine trip activity
categories are currently used in MPO models;
smaller MPOs are more likely to use fewer
activity categories.

Trip distribution—the process of determining the
number of trips between each pair of zones—is
accomplished primarily with a gravity model.

Destination-choice models are used by 11 MPOs
for trip distribution. Such a model can take into
account differences in circumstances that
influence travelers’ destination choices, which
are poorly accounted for in a gravity model.

Mode choice is the allocation of trips between
automobiles and public transit. Within
automobile travel, there is allocation between
drivers and passengers; within public transit,
there may be allocation among local bus,
express bus, and various rail options.

Some MPOs include bicycle and walking trips in
their mode-choice model. More than 90 percent
of large MPOs reported using a mode-choice
model, while 25 percent of small MPOs reported
using such a model.

Assignment is used to allocate trips to actual
routes in the transportation network.

Many smaller MPO regions have little traffic
congestion and minimal transit service, and
MPQOs may assign average daily (24-hour) travel.
More complex regions with traffic congestion and
extensive transit operations model travel by time
periods within the day to better account for the
effects of congestion on route choice. Among
large MPOs, 75 percent assign travel for at least
two and as many as five time periods.

30

OCCOG TAC Agenda Page 42 of 49



ENDNOTES

' Federal Highway Administration, “The Travel Model Validation and Reasonableness Checking
Manual,” Second Edition, September 2010.

" Ibid.
" California Transportation Commission, "2010 California Regional Transpiration Plan Guidelines,”

April 2010.

" California Air Resources Board, “Recommendations of the Regional Targets Advisory Committee
(RTAC) Pursuant to Senate Bill 375,”
(http://www.arb.ca.gov/cc/sb375/rtac/meetings/050509/mpoassessmentupdate.pdf), Accessed on
May 27, 2011

Y Handy, et al., “Policy Brief on the Impacts of Transit Service Strategies Based on a Review of the
Empirical Literature,” University of California, Irvine and Davis, 2010.

¥ Spears, et al., “Draft Policy Brief on the Impacts of Road User Pricing Based on a Review of the
Empirical Literature,” University of California, Irvine and Davis, 2010.

“I Boarnet, et al., “Draft Policy Brief on the Impacts of Residential Density Based on a Review of the
Empirical Literature,” University of California, Irvine and Davis, 2010.

v California Transportation Commission, “2010 California Regional Transportation Plan Guidelines,”
http://www.catc.ca.gov/programs/rtp/2010 RTP Guidelines.pdf, Accessed on May 27, 2011.

" Wachs, Martin, et al., “Metropolitan Travel Forecasting: Current Practice and Future Direction,”
Washington, D.C., Transportation Research Board, National Academies, 2007.

OCCOG TAC Agenda Page 43 of 49

31



OCCOG Technical Advisory Committee
August 2, 2011

Item 4: Center for Demographic Research Update
Recommended Action: Receive reports.
Reports

¢ January — June 2011 Housing Inventory System (HIS) collection
CDR s still collecting housing construction and demolition data for January 1, 2011- June
30, 2011 in preparation for the RHNA. Deadline for activity submittal was Monday, July 18,
2011. Please send data to iboles@fullerton.edu. HIS forms are located at
http://www.fullerton.edu/cdr/2011HISform.xls

¢ CDR will provide update on demolition affected parcels and the housing activity survey sent
by SCAG for RHNA purposes on the subject of replacement rates.

Contact: Ms. Deborah Diep, Director, Center for Demographic Research
657/278-4596
ddiep@fullerton.edu

For HIS:

Mr. lan Boles, Demographic Analyst
Center for Demographic Research
657/278-3417

iboles@fullerton.edu
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Net housing activity for Orange County jurisdictions, 4/1/2000-12/31/2010

Single Family Single Family Multi-family Multi-family ~ Mobile

Total Housing

Place detached Attached 2-4 Units 5+ units homes Activity
Aliso Viejo 853 228 31 1,187 0 2,299
Anaheim 850 41 75 3,842 2 4,810
Brea 983 87 122 14 1 1,207
Buena Park 540 263 30 188 0 1,021
Costa Mesa 302 69 -45 897 -117 1,106
Cypress 180 197 20 75 0 472
Dana Point 27 42 28 66 =77 86
Fountain Valley 120 115 15 718 0 968
Fullerton 1,764 347 65 478 0 2,654
Garden Grove 490 49 5 529 3 1,076
Huntington Beach 1,494 160 207 137 0 1,998
Irvine 5,268 8,788 593 15,405 0 30,054
Laguna Beach 169 0 -2 -5 0 162
Laguna Hills 64 1 0 0 0 65
Laguna Niguel 911 8 0 0 0 919
Laguna Woods 0 0 0 134 0 134
La Habra 139 221 1 -1 10 370
Lake Forest 26 131 0 0 0 157
La Palma 4 0 0 69 0 73
Los Alamitos -7 -9 16 46 0 46
Mission Viejo 271 0 87 969 0 1,327
Newport Beach 2,096 57 143 966 1 3,263
Orange 1,405 289 65 1,310 0 3,069
Placentia 600 21 13 212 29 875
Rancho Santa Margarita 234 0 27 115 0 376
San Clemente 3,977 523 223 642 0 5,365
San Juan Capistrano 475 5 10 18 15 523
Santa Ana 270 856 -41 331 0 1,416
Seal Beach 196 2 0 -16 4 186
Stanton 166 39 2 98 0 305
Tustin 1,143 905 -3 133 0 2,178
Villa Park 46 -2 0 0 0 44
Westminster 160 10 42 308 0 520
Yorba Linda 2,092 132 222 44 0 2,490
Unincorporated 5,445 37 1,011 2,348 -2 8,839
Orange Couty total 32,298 13,619 2,253 30,322 -132 78,360

Data is based on address level housing unit activity reported annually to CDR by each jurisdiction.
Activity consists of building finals, certificates of occupancy, or utility releases.
7/22/2011
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Diep, Deborah

From: Diep, Deborah

Sent: Friday, July 22, 2011 5:45 PM

To: 'Javier Minjares'; 'Frank Wen'

Cc: 'David Simpson'; Martin, Scott

Subject: Orange County housing demolition net activity
Attachments: CDR_20110722_0OC_housingactivity.xls
Javier,

Thank you for allowing us to provide you with data and for your patience. We completed an analysis of
the housing units demolished in the county from 4/1/2000-12/31/2010 using CDR’s address point GIS
data of over 47,000 housing unit activity records. When looking at the replacement rates, units that were
demolished due to landslides, wildfires, or former military base closure have been removed from the
analysis because these are one-time occurrences that should not be forecast to happen again.

The goal of looking at replacement of demolished units is to see if there is a net loss by unit type due to a
unit being replaced by some other unit type or if there is a permanent loss of units, as in the case of
zoning conversion. Since income levels of occupants for any given unit is not available, our analysis is
presented by unit type activity. We looked at parcel-level housing demolitions and replacement of units on
the same parcel where possible. This analysis is limiting due to several factors. With the housing market
decline, there are many parcels that had demolished units which have not been replaced because of
funding. Since the zoning of the sites have not changed, the units will most often be replaced with same
type units as this is restricted by zoning. Therefore, site level demolition activity can be misleading if non-
replacement at this time is assumed to be permanent. Also, the parcel file we had to work with is from
2006/2007, parcel boundaries regularly change, not all polygons in the file had parcel numbers, and some
“parcels” were so large that looking at unit level housing demolitions was in appropriate.

Therefore, we directed our attention the cumulative activity for OC jurisdictions. Attached is a ten-year
cumulative report for each OC jurisdiction showing the net total of housing unit activity by unit type for the
past ten years. You will see that each jurisdiction had a net gain of total housing units. When housing unit
by type net total activity is evaluated, there are only ten jurisdictions that had a net loss of some unit type.
Therefore, because any demolished units were replaced with same-kind units within the remaining
jurisdictions, we believe that the replacement rate should only be for those jurisdictions with a net loss of
units by type and the replacement rate should be limited to the numbers attached.

If you have any questions about the dataset, we encourage you to contact us. If there is specific
information you need from a particular jurisdiction, as mentioned previously, the jurisdictions may also be
contacted.

Deborah S. Diep

Director

Center for Demographic Research
657-278-4596

657-278-1396 fax
ddiep@fullerton.edu
www.fullerton.edu/cdr
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SCAG Reqgion Demolition and Conversion Permits By City: 2001 to 2011

Demolished Units Lost Converted Units Gained Converted Units Lost Other Local Units Net Total
SFDU SFAU MHU 4U U Total SFDU SFAU MHU T24U FPU Total SFDU SFAU MHU T24U FPU Total SFDU SFAU MHU T24U FPU Total SFDU SFAU MHU T24U FPU Total

anaheim (100) 0 (1) (142) (328) (571) 1) (100) 1 (1)  (142)  (328)  (570)
_ _ _

buena park (43) 0 0 0 (16) (59) (48) 0 0 0 (16) (64)
_ _ _

cypress (40) (2) 0 (48) (40) 2) 0 (46)
_ _ _

fountain valley (19) 0 (19) (19) 0 0 (19)
_ _ _

garden grove (94) (93) 0 (102)
_ _ _

irvine 0 5397 5397 0 0 0 0 5,397 5,397
~ laha (@ 0O (H 0 0 @ _ _ _

la palma (2) 0 0 0 (2) 0 0 0 0 0 0 0 0 0 0 0 0 0 (2) 0 0 0 (2)

(149 () o @y () (7§ 1+ 0O O O O 4 0O 0 O 0 0 0o 0 0 0 0 0O 0 (4 () 0 () (5 (175

laguna hills (3) 0 0 0 (3) 0 0 0 0 0 0 0 0 (3) 0 0 5 2

~~® o o o o @ 0o 0o o0 o o 0o 0 0 o0 o 0o o o o 0o 0 0 0o ~@® o o 0o 0 @

lake forest (1) 0 0 0 0 (1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (1) 0 0 0 0 (1)

@ @® o o 6 (3 0 0O 3 0O 0O 3 0O 0 (1» 0o 0 (1 o o0 0 0 0O 0O @ N (@ 0  (® @)

mission viejo (2) 0 0 0 0 (2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (2) 0 0 0 0 (2)
%8 4 0O 14 91 € O 0 O O0O 0 o0 0 0 0 0 0 0

orange (54) 0 0 (2) (2) (58) 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 (54) 2 0 (2) (2) (56)
0 0o o0 o o o 0 0 0o 0o 0 0o 0 0o 0 0 0 0

rancho santa margarita (1) (6) 0 0 0 (7) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (1) (6) 0 0 0 (7)

1t 0o 0o 5 0 6 0O 0 O (1M 0o @ o o 0 0 0 0 @ o () 2 0 ()

san juan capistrano (2) 0 (2) 0 0 (4) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (2) 0 (2) 0 0 (4)
0 0 0 6 94 10 @4 0 0O (@ (1 @ o 0o 0 0 0 0

seal beach (59) 0 (4) 9) (12) (84) 1 0 0 0 0 1 0 0 0 (4) 0 (4) 0 0 0 0 0 0 (58) 0 (4) (13) (12) (87)
0 0o o0 o o o 0 0 0 0o 0 o 0o 0o 0 0 0 0

tustin 9) 0 0 (726) (322) (1,057) 0 0 0 0 0 0 (2) 0 0 0 0 (2) 0 0 0 0 0 0 (11) 0 0 (726) (322) (1,059)
~ Westminster (41 () o0 0 0 @44 0O O O 0 0 O 0 O0o 0 0o 0 0 0 0 0 0 0 0

yorba linda (174) 0 0 0 (24) (198) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (174) 0 0 0 (24) (198)

(Source: California Department of Finance)

OCCOG TAC Ag_e1n_da Page 47 of 49



OCCOG Technical Advisory Committee
August 2, 2011

Item 5: Regional Housing Needs Assessment Update
Recommended Action: Receive report. Discussion.
Report

Chair Marika Modugno, City of Irvine, and Vice Chair Tracy Sato, City of Anaheim, will
provide a brief update on the following items:

e RHNA Integration into the Sustainable Communities Strategy

e RHNA Subcommittee meeting of August 12, 2011

e HCD RHNA Working Group update

Contact: Ms. Marika Modugno, Chair, OCCOG TAC (City of Irvine)
949/724-6456
mmodugno@cityofirvine.org
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OCCOG Technical Advisory Committee
August 2, 2011

Item 6: Orange County Council of Governments (OCCOG) and
Southern California Association of Governments (SCAG)
Update

Recommended Action: Receive report. Discussion.

Report

Mr. David Simpson, OCCOG Executive Director, will brief the TAC on the key highlights of the
following items:

¢ Orange County Council of Governments Board meeting of July 28, 2011;

o SCAG Transportation Committee Workshop of August 4, 2011;

e SCAG Subregional Coordinators Group meeting of August 2, 2011;

e SCAG Plans and Programs Technical Advisory Committee meeting of July 12, 2011;

The agendas for all SCAG meetings are posted at www.scag.ca.gov and are located on each
committee’s webpage included below.

e SCAG Transportation Committee: http://www.scag.ca.gov/committees/tc.htm
e Plans and Programs TAC: http://www.scag.ca.gov/pptac/index.htm
e Subregional Coordinators Group: http://www.scag.ca.gov/agendas.htm

Contact: Mr. David Simpson, OCCOG Executive Director
714/560-5570
dsimpson@octa.net

Ms. Marika Modugno, Chair, OCCOG TAC (City of Irvine)
949/724-6456
mmodugno(@cityofirvine.org
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