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Summary List of Draft Priority Policy Options for A nalysis

Introduction

This document outlines policies, tools, and programs that will be needed to ensure that
transportation and land development contribute proportionately to achieving Marglandte
change goals. The identified emission reduction targets demonstrate hcangipettation
sector might go about reaching GHG reduction goals. While specific datasamipi®ns are
useful for quantification purposes, they should be seen as neither fully constrainiatiynor f
defining of the measures. The specific emission reduction calculationsedutii the draft
policy document often imply more reliability than currently exists. Thesstmeded as a first-
order illustration of the potential for these measures. These strategiasdahould be refined
and more thoroughly analyzed in the near future.

The greenhouse gas reductions (GHG) estimated for the proposed priorgyopbiins are
listed in the table below. The policies are not listed in the order that they arssdid in the text
that follow the table but rather are grouped to reflect how the policy options fedt af
emissions. Specifically, the factors that determine GHG emissiongHitransportation
sector, and that are addressed in the policy options, can be categorized as follow

Transportation carbon emissions = Miles driven x carbon per mile.
Carbon per mile = vehicle emissions per unit x carbon per unit of fuel.
Thus, reducing GHG emissions requires reducing:
1. The number of miles driven,
2. The carbon per unit of fuel (Cleaner Fuels), and
3. The carbon per mile and/or per hour emitted by vehicles (Improved Vehicle &dfyg.

The policy options are grouped such that those that affect the number of miles driveise&eompr
TLU Area 1, those that relate to cleaner fuels comprise TLU Area 2 asel tifnat relate to
improved vehicle efficiencies comprise TLU Area 3.

Net Cost-

Option . . GHG Reductions . Level of
No. Policy Option (MMICO5€) Present | Effective- Support
Value ness
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Total | 2008— [ ($/tCOze)

2012 | 2020 | 2008- | 2020
2020 (Million $)

TLU Area 1: Reduce VMT'’s contributions to emissions

20% from 2020 baseline by cutting per capita VMT 29 76 531

The overall TLU Area 1 goal could be reached through a variety of policy oplioose options
and their quantification are listed below. Together, the individual options afie¢i T produce
significantly more reductions that the overall TLU Area 1 goal.

Option Policy Option GHG Reductions

No. (MMtCOZe) Net Present Cost-
Value Effective- | Level of
Total | 5008 2020 | ness | Support

2012 | 2020 |2008- i
2020 (Million $) | ($/tCO2e)

TLU-1  |Carbon Fuel Tax Fund ($0.15 > .
$2.00/gal) 0.8 25 | 164 NA (transfer) Pending

TLu-2 Land Use and Location 11 46 | 27.6 Large net savings Pending

Efficiency
TLU-3  |Transit 11 28 | 203 Large Net savings Pending
TLU-5 Intercity Travel: Aviation, High .
Speed Train, Bus TBD| TBD | TBD TBD TBD Pending
TLU-6  |Pay-as-you-Drive Insurance 10 43 | 272 Net savings App(;ove
TLU-7  |VMT Budgets NA (implemented via TLU-2, et al.) Pending
TLU-8 |Bike and Pedestrian . .
Infrastructure Included in TLU-3 Pending
TLU-9 |Commuter Choice and other . -$1 to .
Pricing Measures 1.9 2.2 | 21.0 | Net savings -$643 Pending
Evaluate the GHG Emissions
TLu-11 Impacts of Major Projects NA Approved
Total of Individual Options 59| 16.4 112.5
TLU Area 2: Reduce carbon per unit of fuel
TLU-4 |Low Greenhouse Gas Fuel Standard | 07 | 19 | 128 | 5017 | 30-90 |Approved

TLU Area 3: Reduce carbon per mile and/or per hour

TLU-10 |Transportation Technologies 1.21| 3.2 22.4 29,759 |(200)-1500| Pending

Sector Total before Adjusting for Overlaps,
using ONLY the Area totals

Reductions From Recent Actions .07 .09 0.99
Sector Total Plus Recent Actions 4,07 | 10.03 | 71.1

4.0 9.94 70.1

As the TLU TWG has worked to set appropriate goals for each of the TLU Areecyt guations,
the TWG has also sought guidance from the level of needed reductions.

Maryland Climate Change Advisory Group 2 CenterGtimate Strategies
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Maryland has set statewide goals for reducing GHG emissions and whilesthermandate that
the emission reductions for each sector be commensurate with the current andétedroje
contribution of the sector to emissions, it is a benchmark against which to compare the
reductions estimated for the policy option goals.

The statewide goals for GHG emissions reductions in Maryland are:
10% below 2006 GHG emissions levels by 2012
15% below 2006 GHG emissions levels by 2015
25-50% below 2006 GHG emissions levels by 2020

If each sector is expected to contribute to the reduction efforts in proportion tetitglion,
then in 2020 a 25-50% reduction below 2005 GHG emissions levels would also be expected
from the transportation sector.

The following table shows historical, current (2005) and projected contributions of the
transportation sector to Maryland GHG emissions, and emissions required doutentr
proportionately to the 2015 and 2020 goals:

Source 1990 1995 2000 2005 2010 2015 2020
Onroad Gasoline 17.91 19.67 21.61 23.94 25.29 26.97 28.78
Onroad Diesel 291 3.42 5.09 5.89 6.83 7.91 9.18
Jet Fuel/Av. Gas 1.49 141 1.68 1.31 1.32 1.37 1.42
Boats and Ships - Ports/Inshore 1.16 0.90 0.90 0.87 0.81 0.87 0.93
Boats and Ships - Offshore 0.21 0.35 0.39 0.31 0.33 0.35 0.37
Rail 0.39 0.27 0.05 0.06 0.06 0.06 0.06
Other 0.14 0.14 0.16 0.14 0.16 0.18 0.19
Total 24.20 26.16 29.90 32.52 34.81 37.71 40.93
Goal (if proportionate) = 2006 *

-15% 27.64

-25% 24.39
-50% 16.26

For proportional contributions, the table below shows both the level of emissions that would
meet the 2020 goals and the reduction required from the current baseline. Thedtgesants
the reductions that are forecast from the current goals in the TLU policy options

Maryland State Goals for Emissions by 2020, 25% reduction from 50% reduction from
assuming proportional contribution from all 2006 baseline 2006 baseline
sectors: (MMTCO2e) (MMTCOZ2e)
Total TLU emissions in 2020 32.52 — 25% = 24.39 32.52 - 50% = 16.26

TLU Reduction required from current 2020

baseline (38.0 MMTCO2e) to meet goal 40.93 - 24.39 = 16.54 40.93 - 16.26 = 24.67

Total reductions in 2020 (MMTCO2e)

Maryland Climate Change Advisory Group 3 CenterGtimate Strategies
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If TLU Area 1 goal setat TLU Area 1 reductions set

20% reduction in per by individual Policy
capita VMT in 2020 Options under Area 1

. . o TLUAreal: 7.6 TLU Area 1: 16.4

Reductlo_ns estlr_nated from quantification of TLU Area 2: 1.9 TLU Area 2: 1.9
Draft Policy Options

TLU Area 3: 3.2 TLU Area 3: 3.2
12.7 215
Percentage of each goal 77% 87%

In sum:

The transportation and land use policy options are to contribute proportionately to
meeting a statewide goal o02&% emissions reductionfrom the 2006 baseline, TLU
can essentially adopt its Area 1 (VMT) goal of a 20% reduction in peracdpif from
the 2020 baseline, which achieves 77% of that goal.

To help reach a statewide goal d@6 emissions reductionfrom the 2006 baseline,
TLU will have to adopt all of the Area 1 (VMT) policy options at their curremngjth,
which would achieve 87% of that goal. That would imply roughly a 34% a reduction in
per-capita VMT from the 2020 baseline.

s — Reductions from Business-As-Usual
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Reductions from Recent Actions:

This quantification is based on actions taken by the Maryland Department gidnatien
in the last few years. These actions include: intelligent transportgstens (CHART),
ridesharing and telecommuting programs, Guaranteed Ride Home for transjtaun low
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carbon fuels (biodiesel) purchases by state fleets. These actionfeuetéo decrease
transportation emissions by .07 MMt@&in 2012 and .09 MMtCg in 2020. These
emissions reductions quantifications were based on MDOT calculations sdbmi@€ES

on 4/2/08, or on previous analyses done for the state. (Ongoing Transportation Emission
Reduction Strategies, Maryland Department of Transportation)
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Transportation and Land Use
Policy Descriptions

TLU Area 1: Reduce VMT

Overall goal is to reduce VMT by an amount necessargduce emissions by 20% from 2020
baseline, all else being equal. The TLU TWG expectstiigabverall goal in emissions reduction
will be achieved through implementation of TLU-1, 2, 3, 5, 6, 7, 8, 9, and 11. The estimates of
reductions available from that individual policy options exceeds the overalli@nsissductions

goal of 20% for VMT related emissions. The TLU TWG is currently consigavhether and

how the goals set under the individual policy options can be achieved.

GHG Reductions
(MMtCO2e)
Option . .
pNo. Policy Option Total
2012 | 2020 | 2008-
2020
TLU Area 1: Reduce emissions 20% from 2020 baseline 2.9 7.6 53.1

Quantification Results from Individual Policy Options that affect VMT

TLU-1 [Carbon Fuel Tax Fund ($0.15 > $2.00/gal) 0.8 25 16.4
TLU-2 |Land Use and Location Efficiency 11 4.6 27.6
TLU-3 |Transit 11 2.8 20.3
TLU-5 |Intercity Travel: Aviation, High Speed Train, Bus| TBD | TBD TBD
TLU-6 |Pay-as-you-Drive Insurance 1.0 4.3 27.2
TLU-7 |VMT Budgets NA (implemented via
TLU-2, et al.)
TLU-8 |Bike and Pedestrian Infrastructure Included in TLU-3
TLU-9 |[Commuter Choice and other pricing measures | 1.9 2.2 21.0
Total of individual options 5.9 16.4 | 1125
Maryland Climate Change Advisory Group 6 CenterGtimate Strategies
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TLU-1 Carbon Fuel Tax Fund

Policy Description

Establish an incremental fuel tax whose revenue would fund transportation invesamnt
operations that reduce GHG emissions. Funds would be available to be spent on any carbon
reducing transportation measure. The GHG performance of the proposed teditsport
investments would be closely evaluated prior to funding and closely trackedaafte with
performance-based contracts ensuring timely GHG reductions. GHGi@mrieductions will be
greater if regional implementation can be coordinated. Amount levied to lvenohete

Small amounts (~15 cents) can have some demand impact, but can be more appropriately
seen as a way to fund transportation related policies than to reduce consumption and
emissions directly.

Larger amounts can have a more meaningful direct impact on consumption and emissions.
Revenue can still be used to fund transportation-related policies, but can also be used to
reduce other taxes and fees.

Policy Design
Goals:

Gas tax phased towards carbon tax that increases over time to help meet aBmsaiHG
reduction goals and finance emission reduction strategies.

Increase the state tax on conventional fuels to raise revenues for fundirtgatrdragher
transportation alternatives, options other than single occupant driving.

Reflect some of the health and environmental (especially GHG) costdboha@mbustion
in the fuel being sold, and by reflecting the costs of combustion, thereby redggcetie in
combustion

Timing: 2009 Legislative Session.

Parties Involved: automobile users, state departments of commerce, transportation, revenue,
finance.

Other:

Implementation Mechanisms

1. To implement the multimodal transit elements of this policy,

State, regional, and local transit plans are to be developed, as well as th@rtoamsiion
programs and other related programs such as improved bike/pedestrian accéeasamath
bus rapid transit.

Funding gaps that exist to implement these plans should be assessed

Maryland Climate Change Advisory Group 7 CenterGtimate Strategies
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Proportion of gap that would be covered by the gas tax levied should be determined
Governor should create interagency group to identify ways to reduce GHGs arapdevel
resource allocation strategy to:

- Recognize different regional needs (especially rural versus metropolita
Establish cost-effectiveness / emission-reduction criteria forrdetimg how tax
revenue will be spent.

Establish mechanism to ensure that revenue can only be spent for low-carbon
transportation options; cannot be used for other state purposes.

2. To implement the non-transit transit elements of this policy

State, regional, and local needs and opportunities to reduce GHG emissions from
transportation through non-transit investments, tax abatements, and incentivall &rdnf
redevelopment are to be developed. The state should lead, working togetheriasthl reg
and local jurisdictions.

Related Policies/Programs in Place

TBD — [CCS drafts based on TWG inputs; this can be developed as they go along, and can star
early or late as they prefer; the level of detail can vary on TWG approval]

Types(s) of GHG Reductions

CO2, methane, and carbon black

Estimated GHG Reductions and Net Costs or Cost Savings
The forecast effect of this policy turns on two calculations:
1. the elasticity of demand for fuel with respect to price, and
2. the responsiveness of VMT to investments in reducing VMT.

If a fuel tax is implemented, it will have benefits in terms of X$ raised fosttite to fund GHG
mitigation measures, as well as Y tons of GHG reduction from increadesbfi® See the table
below to represent the costs and benefits of a fuel tax increase.

Fuel Tax Increaseg Potential Costs Potential Benefits

Small <$0.15/gal | Greater cost to consumers Some funding, small behavioral
changes (reduced VMT)

Mod.$ 0.15-$0.50

High $0.50-$2.00| Potential political difficulties, Possible significant GHG benefits

equity issues and due to behavior change, large supply
of funding for other transportation
measures.
Maryland Climate Change Advisory Group 8 CenterGtimate Strategies
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Data Sources:

Jonathan Hughes, Christopher R. Knittel, and Dan Sperling, “Evidence of a Shift in the Shor
Run Price Elasticity of Gasoline Demand” (February 14, 2007). Center for thed@tbdergy
Markets. Paper CSEMWP-158ttp://repositories.cdlib.org/ucei/csem/CSEMWP-159

ICF Consulting, “Commuter Connections Strategic Review, Final Report,” foylfel
Department of Transportation, Office of Planning and Capital Programmingniteve’, 2004.

Quantification Methods:

In response to recent data showing a low gasoline elasticity of demand, weelsstiaity
of 0.1. the GHG reductions reported in the table are due to the demand response only.

The revenue from the tax is invested in projects, services, and incentivesltitat V&T. Those
reductions are quantified in the category in which the revenue is spent. Thus:

A carbon fuel tax that increased smoothly from $0.15/gallon (for conventional gasoline)
2008 to $2.00/gallon in 2020 would reduce demand directly by about 0.8 MtiGQ012.
It would also raise (@$0.77/gal) about $2.8 billion/year in 2012.

Benefits

The most cost-effective VMT-reducing Commuter Choice programs in the gauretm the
DC region, reducing VMT at ~1-2 cents/VMBuch a program can effectively invest much
more than its current budget, but almost certainly not $2.8 billion. The rest would go into
funding transit and pedestrian, bicycle, intermodal freight, traffic managearel demand
management measures, whose impacts are quantified largely in TLU-3.

The TWG needs to advise on an investment split between commuter benefits pagtams
other programs and measures.

For this round of analysis, we assume the following use of the $2.8 billion in 2012:
1. Commuter Choice programs:
a. Increased funding for existing DC-area Commuter Connections: $12 million

b. Increased funding for existing and new Commuter Connections-type programs
(including parking cash out) in Baltimore, Frederick, and throughout the state:
$20 million

Impact: Commuter Connections currently reduces 1,774,670 VMT/day (461,414,200
VMT/yr), for $5 million/yr.

1 |CF Consulting, “Commuter Connections StrategiviBw, Final Report,” for Maryland Department of
Transportation, Office of Planning and Capital Pemgming, November 7, 2004.

Maryland Climate Change Advisory Group 9 CenterGtimate Strategies
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MD VMT in 2005 was 51,430 million, so Commuter Connections reduced state-wide
VMT by ~1%. Moving from $5 million/year to $32 million/year on Commuter
Connections-type programs should reduce VMT by ($32/$5 = 6.4 * 0.0089) = 5.7%

2. Transit and non-SQOV travel investments: $2.8 billion - $32 million = $2,768,000,000.
The MWG direction on how to analyze spending this revenue: “Focus on the options most likely
to reduce GHG emissions.” For this round of analysis, we proceed as follows:
2007 MDOT capital expenditures:

MTA: $1.5 billion
WMATA: $1.1 billion
2007 MDOT operating expenditures:
MTA: $0.5 billion
WMATA: $0.2 billion
$3.3 billion / yr
An additional $ /yr would be an 84% increase in total transit expenditures.

Total transit ridership in Maryland in 2006 was 252,773,000 trips. An 84% increase in trips
would produce an additional 212,329,000 trips. This is very close to a doubling in transit
ridership.

Thus:

We report in TLU-1 only those reductions from the direct impact of the proposed caxboa t
fuel.

We report

in TLU-3 the reductions from investments in transit, since the revenue raised in
TLU-1 would be almost exactly the amount needed to double transit expenditures,
and thus the double ridership goal in TLU-3;

in TLU-9 the reductions from investments in commuter connections programs.
Costs

Generally, tax revenue is considered a transfer payment, and is not analgZedsas Whether
a carbon fuel tax is the most efficient (least distortionary) way to tfaésesvenue with which to
make the above investments is beyond the scope of this analysis. We observebthatikon
is 1.09% of Maryland’s Gross State Prodiict.

Another way to use the revenue would be to rebate it or “recycle” it, such as thraadylcéon
in the income tax, a reduction in employer payroll taxes, or abatement of taxd&morinditl
transit-oriented development. Such a use would shift taxations from “goods” (inose

2 Federal Reserve Bank of Richmond,
http://www.richmondfed.org/research/regional_candi/regional profiles/maryland/output/gross_stateduct.cfm
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smart growth) to “bads” (GHG emissions). There is an extensive literaturevenue recycling
of carbon taxes, which is to extensive to summarize here. There is extensgmewyrthat
revenue recycling reduces the costs of any carbon tax; the extent to whichsbdues less
agreement, and is subject to the specifics of the case.

Results:
GHG Reductions Net
(MMtCO2e) Present Cost-
Option - - Value Effective- | Level of
No. Prelliey Cpliar Total 2008— ness Support
2012 | 2020 | 2008- 2020 ($/tCO2e)
2020 |(Million $)
TLU-1 |Carbon Tax via fuel ($0.15 > $2.00/gal) 0.8 2.5 16.4 NA NA Pending
Key Assumptions:

For this round of analysis, we assume that
- the revenue raised in this Policy Option is spent as outlined above.

- Notwithstanding the emphasis on the ability to invest in non-transit GHG-reducing
actions,

o the most effective use of funds is to help people use transit and non-SOV options
that are in place. That is the role of Commuter Connections and related programs
targeting non-commute trips.

0 The next most effective use of funds is to expand the transit and related options
and incentives that those programs need. Clearly the two are also linked; the one
is most effective with the other.

Key Uncertainties
1. Response to carbon tax.

2. How the state will choose to invest the revenue.

Additional Benefits and Costs
TBD - [as needed and approved by the TWGs]

Feasibility Issues
TBD - [as needed and approved by the TWGs]

Status of Group Approval
Pending — [until MWG moves to final agreement at meeting #5 or #6]

Level of Group Support
TBD — [blank until MWG meeting #5]
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Barriers to Consensus
TBD — [blank until final vote by the MWG]

Maryland Climate Change Advisory Group 12 Centerdbmate Strategies
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TLU-2 Integrated Planning for Land Use and Location Efficiency

Policy Description

Implement land use planning and development strategies that reduce the numbeteomitds
traveled and corresponding greenhouse gas emissions. Strategies include adbgiides
growth management plans and planning process reforms that encourage mow compa
development, transit-oriented development, transportation system managementiagogortc
other tools that encourage people to drive fewer miles while ensuring a coraptgnomy and
affordable housing opportunities for Maryland residents.

Policy Design

Goals:

To return statewide VMT to 2000 per capita levels by 2020 and ensure continuingoresiunct

per capita VMT (excluding vehicles over 10,000 pounds engaged in commercial frengty)act

of 30% by 2035 and 50% by 2050 from a 2005 baseline, by implementing policies that maximize
growth management and incentivize GHG emissions reductions in the followam ar

1. Land use planning and regulation policies,
2. Development and housing policies that shape public and private investment, and
3. Integrated transportation policies, investments, management, and pricing systems

Timing: Governor and appropriate Cabinet Secretaries should initiate planning and
administrative activities in 2008 to shape transportation plans and policies to support goal
2008 and beyond and prepare additional legislation for 2009 the legislative session.

Parties Involved: Maryland Office of Smart Growth, Maryland Department of Transportation,
Maryland Department of Housing and Community Development, Maryland Department of
Environment, Maryland local governments, real estate development industry, economic
development interests, environmental and community interest groups.

Other:

The 2000 benchmark in Maryland is 9,496 miles traveled per capita based on a 2000 population
of 5.3 million and 2000 VMT of 50,296 million miles.

The comparable statistics for 2005 are 10,200 miles per capita based on a 2005 population of
5.56 million and 2005 VMT of 56,725 million miles.

2020 projections estimate VMT per capita in Maryland in that year of 11,519.

Therefore, the needed VM3er capitareduction in Maryland from 2020 business-as-usual
estimates to reach 2000 levels is 18 percent. This would result in a total VMT of 60,63 mil

Maryland Climate Change Advisory Group 13 Centerdbmate Strategies
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given a 2020 forecast population of 6,386,225. That would be an increase of 6.9% from total
2005 VMT.

Additionally, the TLU supports a goal of a 35% reduction in per capita VMT (exguaihicles

over 10,000 pounds engaged in commercial freight activity) by 2035 and a 50% reduction by
2050, consistent with the goals recently established as benchmarks in WashirgtéloGsa

Bill 2815, which was signed into law in 2008 These goals should be used in refinement of

state, regional, and local long-range transportation and land use plans. Setiilapger-term

goals is especially important because federal law requires the periodimgmdatate and
metropolitan transportation plans with at least a 20-year planning horizon. Tlee détimely
progress towards these goals should be monitored, evaluated and reported with eachtelan upda

Implementation Mechanisms

1. Governor and appropriate Cabinet Secretaries should initiate planning and adtvais
activities in 2008 to shape transportation plans and policies designed to minimize
greenhouse gas emissions related to traffic while supporting sound economic and
community development and affordable housing goals in 2008 and beyond..

2. The Governor should convene a Task Force of key state and local leaders and
stakeholders to develop further recommendations for the Governor and Legislature by
November 30, 2008, on initiatives and options to reduce traffic growth through better
integrated transportation and land use planning and management.

3. The Governor should work with the Legislature to develop supportive legislation to mee
these goals.

Several strategies and mechanisms should be considered in addressing thesdicles
outlined under policy design.

1. Land use planning and regulation policies

a. Require climate-friendly compact growth and integrated transportanehilse
planning

I. Adopt a statewide development plan that includes a GHG emissions cap
for regional transportation & land use plans/programs.

ii. Develop GHG budgets and VMT per capita targets for local, county,
regional and state land use and infrastructure plans.

iii. Develop a mechanism for coordinating with and comparing local and
county land use and infrastructure plans with the statewide growth
management plan to ensure consistency and compatibility.

iv. Develop and ensure funding for appropriate institutional capacity at the
state, regional, and local level for planning, data collection, analysis, and
performance monitoring to support effective integrated transportation,
land use, and environmental planning and system management.

3 http://apps.leg.wa.qgov/billinfo/summary.aspx?bill=2815
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b. Require local comprehensive plans and environmental impact statements,
fostering more integrated local transportation and land use plans, policies, and
pricing incentives designed to minimize greenhouse gas emissions while
supporting sound economic and community development and affordable housing
goals.

c. Direct state spending (including sewer and water) to communities that addpt |
use planning and regulation best practices that meet the GHG budget and VMT
performance standards set, with competitive grants available for ¢ffatts
extend best practices in reducing GHGs related to transportation demand and
system management, and bonus funding for communities that demonstrate
measurable exemplary progress in meeting these goals.

d. Require and support zoning for smart growth

e. Enhance open space protection programs and policies to focus on protection and
development of carbon sinks and concentrate development in existing urbanized
areas.

2. Development and housing policies that shape public and private investment that fosters
growth and redevelopment to minimize and incentivize GHG emission reductions while
supporting economic development and affordable housing goals.

a. Create smart location requirements and incentives for developers, busithess a
homeowners.

b. Support sound development and redevelopment of cities, towns and villages by
creating and expanding appropriate tax incentives and funding programs.

c. Fund the reform of state and local tax and zoning/building codes and policies to
support and incentivize appropriate growth and redevelopment .

3. Transportation policies that are designed to minimize greenhouse ga®esngsile
supporting sound economic and community development and affordable housing goals.

a. Foster expeditious progress in achieving VMT reduction targets, with timely
development of more effective VMT measurement, monitoring, and state and
local planning and system management. State transportation funding should be
tied to progress in planning and implementing measures that achieve adopted
goals. The TWG envisions a state and MPO consultative process to estabsh rul
and requirements, but with establishment and management at the state-level.

a. Targets should be set as follows:

i. Seta CO2 cap for the transportation sector (following the model, for
example, of Clean Air Act “conformity”).

ii. SetaVMT cap that is a subset of the CO2 cap. The VMT cap would take
into account the effects of other impacts on CO2 from the transportation
sector, including improvements in fuel economy and other impacts from
measures developed through this process, and set a VMT goal necessary to
meet the CO2 goal given all other factors.
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iii. Develop a statewide plan with targets to reduce annual per capita non-
commercial light-duty VMT consistent with the VMT goal.

iv. The state should adopt a schedule of statewide per capita VMT reduction
targets.

v. Schedule would include goal to reduce annual per capita VMT from a
business as usual projection for 2020 to 1990 levels.

vi. As the per capita VMT reduction plan would be a partnership connecting
the state, regional, and local levels, the state should design a plan in
consultation with local governments that helps direct state actions and
investments, incentives, regulations, and policies to achieve the targets.

b. Apportion responsibilities of that plan to planning organizations, inclusive of
local jurisdictions.

I. Local governments must adopt VMT plans consistent with statewide
plans.

ii. State to develop and provide guidance to the local transportation groups
with a wide range of tools and best practices in order to reach the
identified benchmarks.

iii. Significant state oversight is anticipated and much of the attainment in per
capita VMT reductions is expected to result from complimentary actions
considered by the TWG.

c. Prioritize funds to significantly expand and improve transit and paratransit
systems, walking, and cycling, giving these clearer priority in tloeation of
street space and providing alternatives to single occupancy vehicular travel.

d. Fully consider direct, indirect, secondary, and induced impact costs and cost-
effectiveness of strategies that preserve and better manage exiatimgys and
other transportation system elements before investing in new major trarisportat
capital investments and capacity expansion.

e. Introduce new pricing incentives for roads, parking, transit, and motor vehicle
ownership to support these goals. [via TLU-9]

4. Develop appropriate funding incentives, regulations, and policies to ensure thahthe pla
are respected and result in timely progress to achieve goals.

5. Develop appropriate public-private cooperation and governance structures to help
manage travel at a sub-area and district level, especially TrangpoM&Enagement
Districts. The Maryland DOT should work with local governments to designate
Transportation Management Districts (TMDs) to identify and coordinategiea to
manage motor vehicle travel, with the State providing initial funding for TMD aparat
and related data analysis, reporting, and stakeholder involvement. TMDaguatie
SHA, MdTA, the Maryland Transit Administration, area transit agencies, trgldhd
Department of the Environment, the Governor's Smart Growth Office, and dftecte
interested stakeholders, and will be encouraged to work closely with applicable local
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regional, and state agencies and the private sector to achieve their ytidswill
encourage transit-oriented smart growth, public transportation investment, and smart
transportation pricing incentives, advising and commenting on relevant vasidty

local and state agencies. TMDs will design and coordinate initiativestivesrand
investment proposals to: (1) reduce vehicle miles of travel (VMT) per capiteir area

of operation to help meet state goals, (2) increase use of public transportation,
ridesharing, walking, and bicycling, (3) and reduce direct and indirect greergasise
emissions related to transportation and land development. TMDs will retain caotssulta
to design appropriate VMT and mode share monitoring programs and provide
independent annual reporting on progress towards their goals, with opportunity for public
comment.

Related Policies/Programs in Place
- Smart Growth Priority Funding Areas
- Task Force on the Future for Growth and Development

[CCS drafts based on TWG inputs; this can be developed as they go along, and ean\sta
late as they prefer; the level of detail can vary on TWG approval]

Types(s) of GHG Reductions
Primarily CO2

Estimated GHG Reductions and Net Costs or Cost Savings
GHG impacts:

Current reductions assume a return to 2000 per capita VMT in 2020: a 18% reductiorfiom B
2020 VMT. All else is held constant. This is consistent with the target adoptecemtly signed
Washington State climate change legislation.

Costs / cost savings:

All else being equal, buildings cost somewhat more to construct in urban areasghbarban
or exurban areas. The preponderance of the evidence, and of the academic review of tha
evidence, finds that increased private construction costs are more than phjdHooygh initial
higher sales prices, and higher resale value over time, and (2) through sulsstaimiizs in
reduced infrastructure costs.

Under a compact, transit-oriented development scenario, such as would be produced under this
option, the state would save substantial infrastructure costs. A portion of thosésheoeli

come from the transit use that improved land-use patterns would make possible. Moret compa
land use alone would produce net cost savings, as the more compact development pattern by
itself would save substantial amounts. A wide variety of literature shavintegrated

transportation and land-use planning produces net savings on total costs of buildimys + la
infrastructure + transportation. Some portions of that total cost may be higher. The
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preponderance of literature suggests net savings o¥@ralational Academy of
Sciences/Transportation Research Board review found substantial regidrethte-level
infrastructure cost savings from more compact development, as shown in Table H-1.

Table H-1. Burchell findings of savings of compact growth versus trend development °

Lexington, KY,
and Delaware South New
Area of Impact Estuary Michigan Carolina Jersey
Public—private capital and operating costs
Infrastructure roads (local) 14.8%-19.7% 12.4% 12% 26%
Utilities (water/sewer) 6.7%-8.2% 13.7% 13% 8%
Housing costs 2.5%-8.4% 6.8% % 6%
Cost-revenue impacts 6.9% 3.5% 5% 2%
Land/natural habitat preservation
Developable land 20.5%—24.2% 15.5% 15% 6%
Agricultural land 18%—29% 17.4% 18% 39%
Frail land 20%—-27% 20.9% 22% 17%

Data Sources: CCS inventory and forecast
Quantification Methods: Top-down
Key Assumptions: [TBD, as needed on TWG approval]

Key Uncertainties

There is currently substantial discussion in the TWG about whether land use &iod loca
efficiency can produce these kinds of gains.

Additional Benefits and Costs

TBD - [as needed and approved by the TWGs]

Feasibility Issues
TBD — [as needed and approved by the TWGs]

Status of Group Approval
Pending — [until MWG moves to final agreement at meeting #5 or #6]

* Literature reviews include US EPA (2001), “Our Baind Natural Environments: A Technical Reviewthuf
Interactions Between Land Use, Transportation,EBmdronmental Quality”; and Burchell et al. in foote 4.

® Robert Burchell, et alThe Costs of Sprawl—Revisited (TCRP ReportB@nsportation Research
Board/National Research Council/National AcademnmgsBrWashington, DC, 1998.
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Level of Group Support
TBD — [blank until MWG meeting #5]

Barriers to Consensus
TBD — [blank until final vote by the MWG]
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TLU-3 Transit

Policy Description

Shift passenger transportation mode choice to increase transit ridershippoadicgr This
strategy will reduce GHG emissions by reducing vehicle miles gdv&wer vehicle trips).
Ensure that transportation is integrated with and appropriately serves landeispment plans
(developed under TLU-02).

Additionally, the TWG notes to the MWG that this option supports and enables TLU-G8dPric
Measures) in a variety of ways. For one, recent findings in a road chargingreyer
demonstrate that responses to roadway tolling are more pronounced in areasanbkite tr
workplaces is an option for participahtsAdditionally, the transportation pricing and commuter
choice policies recommended under TLU-09 cannot be effectively advanced ité¢htesstait
infrastructure cannot meet the demands and expectations of the single-occupét vehic
commuters for higher quality, convenient, and attractive public transportatikmgyaind

cycling options. As such, this option should be bundled with TLU-09 as the potential to achieve
forecast GHG reductions from pricing is limited without the implementatidiL0f3 transit (as
well as TLU-8 pedestrian and cycling) improvements. If not bundled, the Gd@tiens, costs
and benefits from the policy options would need to be revised.

Policy Design
Goals: To double transit service statewide by 2020.
1. Improve transit service and expand transit infrastructure (rail, bus)
2. Focus new development and growth on transit-served corridors
3. Expand transit marketing and promotion
4. Expand low GHG options
Timing:
Parties Involved:
Other:

® Puget Sound Region Council (Kitchen, Matthew), 8ha2008, PowerPoint Presentation on Lessons froatl Ro
Charging Experiments/Traffic Choices Study: Cenffafjet Sound Region, Washington/ Findings from adRo
Pricing Experiment.
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Implementation Mechanisms
The following strategies should be implemented
1. Improve transit service and expand transit infrastructure (rail, bus)
a. Planning:

i. Coordinate Rideshare, Transit, Park and Ride, Bike-Pedestrian and inter-
state transportation planning and investment at the state, regional and
municipal levels

ii. Prioritize regional routes for expansion, emphasizing cost-effective BRT
to maximize service expansion.

b. Capital/ Infrastructure:

i. Improve walking, bicycling, and park-and-ride transit access with a focus
on cost-effectiveness in expanding ridership and minimizing GHG
emissions. Towards this end, ensure safe and attractive conditions for
walking within ¥4 mile of transit stops; ensure secure parking for bicycles
at transit stops with safe and attractive conditions for cycling within %2
mile of transit stops, and improve Park and Ride Lots by expanding
construction of well-lighted and police patrolled parking.

ii. Designate and develop more effective multi-modal hubs
(terminals/shelters), especially at centers where Tranght@d
Development (TOD) is being encouraged

lii. Invest in technology improvements including real-time public
transportation customer information, real-time ride-matching and
privately-provided paratransit services, and public transportation priority
treatments in traffic operations

iv. Expand Operations and Maintenance facilities (transit bases) as needed to
support effective system development.

c. Operating
i. Improve public transport access within and between development centers

ii. Provide new services for developing areas in coordination with the
permitting of new developments

lii. Provide public transportation and paratransit assistance to rural areas

iv. Increase resources available to elderly and disabled populations
(paratransit), and

v. Coordinate schedules of transit services

vi. Improve transit times using transportation management systems, signal
prioritization, managed lanes, and other priority treatments.

2. Focus new development and growth on transit-served corridors
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3. Expand transit marketing and promotion
d. Develop and fund marketing strategies promoting alternative modes
e. Provide incentives and/or fund guaranteed ride home programs

f. Provide incentives and/or fund association/network for transit/transportation
coordination/management

g. Provide incentives to employers and individuals who encourage or use rideshare,
van pools transit, and other alternative modes

h. Provide employer education and technical assistance, especially for large
employers

Related Policies/Programs in Place

The Maryland Department of Transportation, in cooperation with the MetropolitanifRia
organizations, MDE and local government bodies has the following in place witdsega
promoting transit use in the state:

Park and Ride spaces:This strategy has been on going in Maryland since 1976. State
Highway Administration (SHA), Maryland Transportation AuthoritydM\) and

Maryland Transit Administration (MTA) will continue to implement additioRark and
Ride spaces along the major roadways of the state.

State Highway Administration:
2005-2008: 1408 new spaces
2009-2012: 2012 new spaces
58% occupancy
SHA estimates 102,010,000 VMT reduced per year based on 11,745 spaces which
exist today

Maryland Transit Administration:
2005-2008: 2,890 new spaces
2008-2012; 2,475 new spaces

Expansion of MARC and other transit services There is an understanding that there
is a need to increase the supply of available transit service in Maryland.

Maryland Transit Administration expects that there will be 10,000 additional
MARC seats from added train sets and railcars by 2012.
Occupancy estimated at 80% conservatively

Types(s) of GHG Reductions

C02, methane, and black carbon
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Estimated GHG Reductions and Net Costs or Cost Savings

Data Sources:[TBD by CCS on TWG approval]
Quantification Methods:
GHG impacts:

As described in TLU-1, TLU-3 would be funded with $2,768,000,000/yr from the TLU-1 carbon
fuel tax. That amount would be an 84% increase in total transit expendituresdeatewi

Total transit ridership in Maryland in 2006 was 252,773,000 trips. An 84% increase in trips
would produce an additional 212,329,000 trips. Put another way, we can simply assume an 84%
increase in non-SOV mode share. We take the latter approach, and calcutagtiie of an

84% increase in non-SOV mode share.

Transit mode share in 2005: 8.5%
*84%
7.14%

Thus we analyze the impacts of an additional 7.14% transit mode share = aedecvas of
7.14% by 2020. We ramp up from 2007 smoothly to the 2020 goal of an additional 7.14%.

Costs/cost savings:

The cost-effectiveness of investments in transit and transit promotion wiltlggaending on

how those investments are made, and the Option language gives the state andtitsrtenst
wide flexibility in making those investments. A given investment in transitaa transit

promotion may or not produce net benefits, so while this process needs to make gangral pol
recommendations, it will remain the responsibility of the state and its cmmgstto maximize

the cost-effectiveness of investments made.

For the purposes of this analysis, and to give the MWG guidance, we ask whetheribesd ty
investments arkkely to produce net costs or net savings. A wide variety of empirical experience
suggests that the policies and investments listed in the Option Design and émiplgon
Mechanisms sections are likely to produce substamitasavingsas in the following four
examples.

1. Transit investments generallitationally, transit produces net economic returns on
investment: “For every $10 million invested, over $15 million is saved in transportation
costs to both highway and transit users. These costs include operating coststfyel
and congestion costs.” These are in addition to the ancillary benefits suedrzelaw

" Cambridge Systematics, InBublic Transportation and the Nation’s Economy: Aa@titative Analysis of Public
Transportation’s Economic Impact999 (available atww.apta.com/research/info/online/documents/vary.pd
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2. Transit fare initiativesUnlimited Access transit at the University of California—Los
Angeles costs $810,000 a year and has total benefits of $3,250,000 Siyeitar
programs at other universities show similar restilisiversities are in some senses
unique institutions, but the general types of challenges (especiallywddoraand cost of
providing parking), and the types of benefits enjoyed in response to commute benefits
programs, are equally available to businesses, even businesses located in what woul
normally be thought of as locations unsupportive of transit use. Deeply discounted bulk
transit pass purchase programs (sometimes called "Eco Passesgih@kample. Under
these, employers or schools purchase transit passes for 100% of their commuters or
student population at a discount determined based on anticipated usage levels.

“Eco Passes also offer significant advantagesrfwleyers who offer free parking to all commuters,
because those who shift from driving to transit véluce the demand for employer-paid parking
spaces. A survey of Silicon Valley commuters whersployers offer Eco Passes found that the solo-
driver share fell from 76 percent before the passae offered to 60 percent afterward. The transit
mode share for commuting increased from 11 pettoeP¥ percent. These mode shifts reduced
commuter parking demand by approximately 19 percent

“Given the high cost of constructing parking spacethe Silicon Valley, each $1 per year spentuy b
Eco Passes can save between $23 and $333 on it& cagt of required parking space$.”

3. Transit and non-SOV options information and promotier public dollar, a
Transportation Management Organization (TMO) can accommodate severaimeany
commuters as new highway investmént.

4. Transit useNationally,

“Households who use public transportation saveyaifstant amount of money. A two adult “public
transportation household” saves an average $62&y gear, compared to an equivalent household
with two cars and no access to public transporia&rvice. We define “public transportation
housghold" as a household located within % milpudflic transportation, with two adults and one
car.”

As a bounding measure of benefits, one may use the most recent analysis of thedtikh cos
mile of auto travel in a US urban area, which concluded that the total cost of a mile waaek
was between $0.84 and $1.62, with a mid-range estimate of $1.14, it*2020.figure would
give net savings of:

65,582,642,647 VMT
- 7.14%

8 Jeffrey Brown, Daniel Hess, and Donald Shoup, &Faree Public Transit at Universities: An Evaluafialournal
of Planning Education and Resear2B:69-82, 2003.

® Jeffrey Brown, Daniel Hess, and Donald Shoup, fdited Access, Transportation28:233-267, Kluwer, 2001.
10 |pi

Ibid., 260.
M Minnesota Department of Transportation, Modal Gildentify Project, “Measurement and Evaluati®006.

12| inda Bailey, “Public Transportation and PetroleS8avings in the U.S.: Reducing Dependence on @’
International, January 2007 (availabletdtp://www.icfi.com/Markets/Transportation/doc_8lgublic-
transportation.pdf

13 David Anderson and Gerard McCullougthe Full Costs of Transportation in the Twin GitRRegion University
of Minnesota, 200http://www.cts.umn.edu/trg/research/reports/TRGhbL
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= 4,682,600,685 VMT

X $1.14/mile
=$5,338,164,781

- 2,768,000,000 transit investment

=$2,570,164.,781 net savings in 2020

The $1.14/mile is composed of the following costs:

Internal to driver/owner:

- Fixed vehicle

- Variable vehicle

- Travel time

- Other time

- Crashes

- Parking and Driveways

| External to driver/owner:

- Congestion

- Crashes

- Air pollution (health)

- Air pollution (other)

- Noise

- Fires and robberies

- Petroleum consumption

At a lower bound, one might do the same calculation using the current federakemileag
reimbursement rate of 60 cents/mile:

65,582,642,647 VMT

- 7.14%

= 4,682,600,685 VMT

X $0.60/mile
=$2,809,560,411

- 2,768,000,000 transit investment

=$_ 41,560,411 net savings in 2020

Due to recent rapid increases in fuel prices, there are no good low bounds to use iny#is anal
For example, the most recent AAA cost per mile figure of 52.2 cents/mitenisZ007: “Fuel
prices in the study are based on the fourth quarter 2006 U.S. price for reguldugragich
averaged $2.256 per gallon.*The current national average price is $3.287/gallon, or

45% higher® The IRS mileage reimbursement rate does not include all relevant expBixbe
cents per mile almost certainly underestimates even private costs andycaertderestimates

14 http://www.aaanewsroom.net/main/Default.asp? CatgBerd&ArticleI D=529

15 http://www.aaafuelgaugereport.com/

Maryland Climate Change Advisory Group 25 Centerdbmate Strategies
www.mdclimatechange.us www.climatestrategies.us




MD TLU TWG Draft Policy Template, 4/25/08

total social costs. Thus, regardless of what the true cost per avoided maless,ibvestments
of this magnitude will almost certainly show net benefits.

How to characterize those benepesr tonis another challeng&avings per tobehave very
differently than do costs per ton. To give a simple example:

- If Maryland will spenda given amount and reduce emissions, the more emissions
Maryland can reduce for that expense, the lower the cost per ton.

o If Maryland were to spend $2.7 billion and reduce emissions by 2.8 million metric
tons, the cost per ton would be $964/ton.

o If Maryland were to spend $2.7 billion and produce twice the benefit, reducing
emissions by 5.6 million metric tons, the cost per ton would fall by half, to
$482/ton.

- But if Maryland will savea given amount and reduce emissions, the more emissions
Maryland can reduce for that expense,ltveer the savings per ton.

o If Maryland were to save $2,570,164,7®1e estimated savings above) and
reduce emissions by 2.8 million metric tons, the cost per ton would be -$918/ton.

o If Maryland were to save $2,570,164,7®1e estimated savings above) and
double the GHG reductions, reducing emissions by 5.6 million metric tons, the
savings per ton would fall by half, to -$459/ton.

In sum, for a given amount of savings, the higher the estimated emissions reductess the
money per ton is saved. To exaggerate for the sake of argument:

- Say that Maryland invested the entire $2.7 billion in transit for purely economic and
quality of life reason, and happened to reduce a ton of emissions in the process. The
savings per ton would be $2.7 billion/ton.

- On the other hand, if Maryland made the same investment and made a wildlginflate
estimate of 2.7 billion tons of emissions reductions, then it could estimate the gaings
ton at an apparently very reasonable $1/ton.

The bottom line is that characterizing the benefits of transit / multi-modasiments in $/ton is
fraught with difficulty. Transit — and transportation generally — seroesany social goals that
estimating its benefits has always been a difficult challéh@ming another step and assigning
those monetary benefits to a single output measure, such as tons of emission recblstion, r
further distorting the policy picture. “$/ton” is a measure very well suitexvaluating and
comparing investments like (say) scrubbers that have explicit costsydatatutable to
emissions reduction. Transit and transportation investments, unless made for thesede of
emissions reduction (like various vehicle technologies) are not well evdlusitey that kind of
metric.

What then should policymakers do in a process like this one that uses $/ton as an evaluation
criterion? This analysis suggests that under a reasonable band of assumptionantasubs

'8 David J. Forkenbrock and Glen E. Weisbrod, Guigélfor Assessing the Social and Economic Effects of
Transportation Projects, NCHRP Report 456, Trarniagion Research Board (www.trb.org), 2001.
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Maryland investment in transit and multi-modal transportation is almostrcerta@specially in
an era of high and increasing fuel prices — to produce meaningful net saviivg ytand.
Various people have characterized policies in this category as “no reglietes” from a GHG
perspective. One hesitates to use a phrase with such a political backgroundTGtheand
then the MWG—might thing about finding a phrase to describe policies that produecadarg
GHG benefits, such that assigning all their benefits to GHG reduction pratwoéers that are
not useful in the policymaking process.

Counter-argument:

Not presenting and defending very high cost-effectiveness figuresifisittand related
investments incorrectly hides the large benefits available to sometytfiose investments. In
two examples given in the above discussion:

- Unlimited Access transit at the University of California—Los Angetests $810,000 a
year and has total benefits of $3,250,000 a year.

- Given the high cost of constructing parking spaces in the Silicon Valley, each yaper

parking spaces.

The way for society to achieve that rate of return of “1 to 23” or “1 to 333" is to haveatiset
in place so that garages to not need to be built. Available benefits are ellgparge, and
should not be hidden behind a catch-all phrase “net benefits.”

Cost-effectiveness:
$2,570,164,781 savings / 2.8 million metric tonnes = $917/tonne savings.

Result:
GHG Reductions Net
(MMtCO2e) Present Cost-
Option Policy Option Value Effective- | Level of
No. yop Total 2008— ness Support
2012 | 2020 | 2008- 2020 ($/tCO2e)
2020 |(M™illion $)
TLU-3 |Transit 1.1 2.8 20.3 Net savings Pending

Key Assumptions: that doubled transit provision will produced doubled ridership.

Key Uncertainties
Ability to expand transit service and ridership at the modeled pace.

Additional Benefits and Costs

Reducing VMT and increasing reliance on public transit will result in a reduckitigpaemand,
lower household costs for transportation, decreased traffic congestion, impnogedlidy,
reduced need and cost for roadway expansion, and improved health for new transithiders
walk or bicycle to transit.
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Feasibility Issues

See “Key Uncertainties” about feasibility. On the other hand, the Amekgsociation of State
Highway and Transportation Officials (AASHTO) has a goal of doublingnakitransit
ridership by 2030/

Status of Group Approval

Pending — [until MWG moves to final agreement at meeting #5 or #6]

Level of Group Support
TBD — [blank until MWG meeting #5]

Barriers to Consensus
TBD — [blank until final vote by the MWG]

7 John Horsley, Executive Director, Reauthorizaéion Climate Change,
www.transportation.org/sites/aashto/docs/Horsle§8201-14.pdf
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TLU-4 Low Greenhouse Gas Fuel Standard

Policy Description

A low greenhouse gas fuel standard (LGFS) would create a market-based pgmggdace the
GHG emissions from transport fuels and diversify transport fuel options for consumers

The LGFS is not designed to be biased toward any particular fuel: it would irficksileand
renewable fuels. Instead, the LGFS is designed to require fuel providedste the greenhouse
gas (GHG) intensity of the fuels they sell in Maryland. “Fuel providersidentified as
producers, importers, refiners, and blenders.

The LGFS is not a tailpipe standard for GHGs. The LGFS considers Gli#Si@ms on a full
fuel cycle basis, which includes not only tailpipe emissions, but also emisssoesadsd with
the production and distribution of fuels (Well to Wheels). This will result in vgrgarbon
impact values for fuels that would otherwise look the same to custdtelsis essential to the
success of this policy option that it is implemented at a regional level.ms tdrboth GHG
reductions and cost effectiveness, effective coordination with nearbyistatgserative.

Policy Design

Goals: Implement policy that reduces the average carbon intensity of on-road transpdutl

5 % by 2020. This was revised down from 10% based on the uncertainty surrounding the GHG
emissions reductions that can be expected from the biofuels that are cunaitdlyi@ on the

market. Additionally, proposed implementation mechanisms should emphasize ukewibfzd

or waste feed stocks to produce the biofuels.

Timing:
Parties Involved: All layers of government, fuel providers
Implementation Mechanisms
1. Partnership with the Department of Transportation to create the framéwdhle LGFS.
2. Market-based mechanisms for fuel providers to choose how they wish to meet LGFS.

3. Full life cycle basis of measuring GHG impact of transportation fualslemented by a
cap and trade system for fuel providers.

4. Financial incentives for refueling station creation and retrofittingdbeasd_GFS.
5. Certification process
6. To the extent practicable, harmonize with CA Low Carbon Fuel Standard (LCFS)

'8 For example, how ethanol is made affects itsdifele GHG profile substantially.
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Related Policies/Programs in Place

Currently, about 85 percent of MD’s gasoline supply contains 10 percent ethanol (E10), which
has been added to federal reformulated gasoline to replace MTBE. Othes sdunicduels are
three stations in the State dispensing E85 (a blend of 85 percent ethanol and 15 perasa) gasol
to the public and eight retail outlets and 10 distribution facilities offering l@edieMaryland
requires that at least 50 percent of State vehicles must use a minimursddibtéiad of BS
beginning in fiscal year 2008.

The Energy Policy Act of 1992 required federal and state governments to pualtbassive
fuel vehicles, and in 2001, a MD Executive Order was signed stating that statessshauld
use flexible fuel at least 50 percent of the time. The State of MD owns apptely 800 FFVs,
few of which use E85. Under current mandates, however, at least 50 percent of diedel-fue
vehicle in the State’s fleet are required to use a blend of fuel that is & [@astent biodiesel.
The State is currently meeting this B5 requirement in its fleets. Theesagcts to be at the
B20 level by 2012.

The Renewable Fuels Promotion Act of 200&uthorizes the payment of credits to producers of
MD-originating ethanol and biodiesel that meet certain requirements. Thenaof credit paid

to producers would depend on the number of qualifying plants and whether the feedstocks would
qualify for a 5 cents or 20 cents per gallon credit. The law also estaldishexewable Fuels
Incentive Board to review claims and pay credits to producers over a tgueyeal. Beginning

in FY08, once a facility is certified, the Governor must include funds to impleimectédit

program. To date, no facility in Maryland has been certified.

Chapter 425 of 2006 SB 54)-this requires that at least 50 percent of diesel-fueled vehicles in
the state vehicle fleet (with the exception of vehicles whose manufactueenties would be
voided if the use of biodiesel caused mechanical failure) use a blend of fuelahlaist 5
percent biodiesel fuel (5%), beginning in fiscal year 2008. The effectssdégslation are just
beginning to be felt, but it appears that the State is successfully méetiregjiirements of the
bill.

Chapter 623 of 2007 (HB 745)-this requires that, beginning in fiscal year 2009, at least

50 percent of the State’s heavy equipment, off-road equipment, and heating equipmesgsthat
diesel fuel must use a blend of fuel that is at least 5 percent biodiesel, suligeat/tlability.
According to the bill’s fiscal and policy note, this resulted in increasedestpnditures (all
funds) of $177,600 in FY 2009, reflecting a five cent per gallon price premium for 5 percent
biodiesel blends for heating and heavy equipment. According to the MD DBM, the stat
purchases 9.5 million gallons of diesel annually. The two largest State consumesebfuil

are the MTA which uses 8 million gallons of diesel fuel annually in 800 buses, and the SHA,
which uses 750,000 gallons. These two agencies consume 92 percent of diesel fueldolbychase
MD State agencies. Under the terms of this bill, MTA would use 4 million galloBS tfel
annually to run half of its fleet, and SHA would use 375,000 gallons. In total, the state would
purchase 4.75 million gallons of B5, nearly all of it with Transportation Trust Fundsiofl&is
eguates to a market for approximately 240,000 gallons of biodiesel. The State testitgyang

no difficulty meeting the mandates of this legislation.

Maryland Climate Change Advisory Group 30 Centerdbmate Strategies
www.mdclimatechange.us www.climatestrategies.us




MD TLU TWG Draft Policy Template, 4/25/08

Types(s) of GHG Reductions
All GHG types in the fuel life cycle.

Estimated GHG Reductions and Net Costs or Cost Savings

MMt CO e
2005 2015 2020
No action-trend 23.94+5.89= | 2697 +7.91= 28.78 +9.18 =
(Light-duty + heavy-duty) 29.83 34.88 37.96
CA LGFS - 5% by 2020 33.73 36.06
Reduction 1.1 1.9

Under the LGFS, fuel providers would be required to track the global warming int@agvty

of their products, measured on a per-unit-energy basis, and reduce this value ov&idinaé
warming intensity is a measure of all of the mechanisms that aftds|gllimate including not
only GHGs, but also processes (like land use changes that may result from gioduetion).
The term life cycle refers to all of the activities included in the productiamspoat, and storage
and use of fuel. The unit of measure for GWI used in this studyie §& mega joule of fuel
delivered to the vehicle (g G&MJ) and adjusted for inherent differences in the in-use
efficiency of different fuels (e.g., diesel, electricity, and hydrogen).

The table below is from the University of California analysis of the LGFShaivs the global
warming impacts by fuel estimated by two different life cycle gsigal(LCA) models. GREET
is a model that was developed by Argonne National Laboratory for the Depadinkerdrgy.
The GREET model is the primary tool relied upon in the University of Californig.sithile
LEM has been under development for several years, it remains unfinished todaye s #ten
gualified impacts are best characterized as illustrative of rough magnitader certain sets of
assumptions. However, LEM is more comprehensive than many other LCA models.

Note that very recent research published in Science (Fargione et al, 2008) prdiedest di
evidence than the University of California study from which the informatiorfalatvs on

GWiIs was developed. The Fargione paper says that while biofuels caraofi@n savings, this
is dependent on how they are produced. Converting grasslands, peatlands, or savannas to
produce food-based biofuels in Brazil, Southeast Asia, and the United States arbiaifuel
carbon debt be releasing 17 to 420 times morgt@&h the annual GHG reductions these
biofuels provide by replacing fossil fuels. In contrast, biofuels made frone Wweshass, or
from biomass grown on abandoned agricultural lands planted with perennials incur fitile or
carbon debt and offer immediate and sustained GHG advantages.

A second Science article (Searchinger et al, 2008) notes that most pries stubliofuels have
failed to count the carbon emissions that occur as farmers worldwide respond t@higter

and convert forest and grassland to new cropland to replace the grain (or croplanel tivert
biofuels. Using a worldwide agricultural model to estimate emissions &odse change,

they found that corn-based ethanol, instead of producing a 20 percent savings, nearly doubles
GHG emissions over 30 years and increases GHGs for 167 years. Biofuelwitdmrsss, if
grown on U.S. corn lands, increase emissions by 50 percent. This result raisasscainoet

large biofuel mandates and highlights the value of using waste products.
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The table below illustrates two important points:
(1) the wide range of GWI values for motor vehicle fuel alternatives, and

(2) the level of uncertainty in estimated GWI values for any specéic(&s seen by the
difference between the GREET and LEM model GWI estimates for individels) f

Global Warming Impacts Estimated by Two Life Cycle Analysis Models (gO.e/MJ)

Fuel Fuel production pathway GREET | LEM (CEF)
CARFG Marginal gallon produced in CA 92 85
Diesel Ultra-low-sulfur diesel produced in CA 71 73
Propane From petroleum 77 67
CNG From North American natural gas (in spark ignitengines) 79 81
BTL Fischer-Tropsch diesel from California biomass (poprees) -3 —
CTL Fischer-Tropsch diesel from coal 167 —
Biodiesel FAME biodiesel from Midwest soybeans 30 224
Ethanol Midwest corn ethanol from a coal-fired dry-mill 114 —
Ethanol Midwest corn ethanol from a natural gas-fired drjl-m 70 97
Ethanol Midwest corn ethanol using stover as fuel in a ihil}- a7 —
Ethanol California corn from a gas-fired dry-mill, wetcakeproduct 52 —
Ethanol Cellulosic ethanol from California poplar trees -12 —
Ethanol Cellulosic ethanol from Midwest prairie grass 7 —
Ethanol Cellulosic ethanol from municipal solid waste 5 —
Electricity | CA average electricity 27 —
Electricity | Natural gas combined cycle and renewable generation 21 34
Hydrogen | Hydrogen from biomass, delivered by pipeline 22 —
Hydrogen | Hydrogen from steam-reformation of onsite natues g 48 26

The table (Light-duty Vehicle Scenario Names, Descriptions and AFCkJEoelbw summarizes
the light-duty vehicle scenarios that were evaluated in the CA low carbongndasd study.

This table compares the baseline scenario of continuing use of existigduethicle
technologies with various fuel and vehicle innovations. While the LGFS could be met, in part
by vehicle technology innovations, it is suggested that the scenarios of miestitaeviD

should be the two labeled: (1) existing vehicles with advanced biofuels, and (2) biofuel
intensive. For these two scenarios, D10 and G10 represent the 10 percent reduction goal.
(Perhaps confusingly, these designations are simply identifiers, not akibre/likke B10 for

10% biodiesel.)

The D10 scenario includes two types of advanced biofuels for light-duty vetoleGHG
biofuel blends with gasoline and low GHG Fischer-Tropsch (FT) diesel blends. @&hésisc
minimizes changes to the fuel delivery infrastructure, including the equipmdnptbisfuels
into and within the State and at retail stations. This scenario avoids the use oftta8tngha
10 percent AFCI reduction by 2020 requires some biofuels with performance tatt¢iné
identified low GHG fuels (cellulosic ethanol from switch grass or Mid\estie grass).
Unfortunately, these are controversial, and it is not clear that such feeéchnically feasible.
An alternative is to increase the fraction of biofuel blended with gasoline.

The G10 scenario is designed to explore potential outcomes that requile aselithtnd vehicle
innovation as possible, and instead rely mostly on large volumes of mid-GHG biofuels in both
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low blends (10 percent by volume in gasoline and 10 percent bio/renewable diesel) and high
blends (85 percent volume in gasoline).

Light-duty Vehicle Scenario Names, Descriptions, and AFCI Goals

Scenario Name Fuel Innovations Vehicle Innovations
5% | -10% | -15%
Baseline Current technologies Gasoline ICE domate A*
Increased diesel, HEVs
Electric Drive Electric charging & H2 refueling igicant innovation in PHEV, C5 * **
EV, and FCV technologies
Existing Vehicles Significant biofuel innovation None required D5 D10 *
with Advanced Low-GHG biofuels (5.7% vol.)
Biofuels Low-GHG FT diesel blends
Evolving Biofuels No fuel innovation Advances in PHEV, EV, and FCV| F5 F10 xk
and Advanced Mid-GHG biofuels (10% vol.) technologies.
Batteries Mid-GHG biodiesel blends
Biofuel Intensive No fuel innovation None required G5 G10 G114
Mid-GHG biofuels (10%, 85%)
Mid-GHG biodiesel blends
Low-GHG fuels for G15
Multiple Fuels & Low-GHG biofuels (10%, /85%) | Advances in PHEV, EV, and FCV| H5 H10 H15
Vehicles Low-GHG FT diesel blends technologies
Electric charging & H2 refueling
Heavy Duty (to be determined) (to be determined)
Compliance

NOTES: *No AFCI goal applies; **Not considered.
No “B” or “E” scenarios are usedatvoid confusion with biodiesel and ethanol blends
In the “No fuel innovation” scera, investment is needed to increase the usermdraitechnologies, but no new technologies
are assumed. Biofuel scenariosabsume energy crop production for mid-GHG eth@Ra@ind G scenarios) have large
uncertainties due to feedstock potidn. See Section 2.4.
The incremental cost of biodiesel is 20 cents per gallon above the cost of petroleeim die
MD 2020 on-road diesel usage is expected to be 837 million gallons. If 20 percent of the
petroleum diesel gallons are replaced with biodiesel, then the added consunreMidsiuring
2020 is $33.5 million. Diesel C@mission reductions in a 10 percent reduction scenario are
0.998 million metric tons. The cost effectiveness of these diesel emissiorniaeslticerefore

would be $33.5 dollars per metric ton &0

For Fischer-Tropsch (F-T) diesel, recent analyses have estimated tesel costs 15 cents
more than conventional diesel. This is based on California Energy Commissionrépia@s
stating that the analysis of a mature market assumes that the incteoosintd F-T fuel is

15 cents per gallon higher than EPA diesel at the refinery gate.

Based on 2007 U.S. prices, the cost per gallon for gasoline is $3.03 per gallon while fitve cost
ethanol as E85 is $3.71 (to get the energy equivalent of a gallon of gasoline). Threegasili
analysis reviewed the 2020 gallons of gasoline equivalent projections of light-thitievfeel

use by fuel type for the D10 and G10 scenarios in California. The G10 scenaridinvately

used for this cost analysis because it included the largest penetration GfHEBGA analysis
showed a 14 percent statewide reduction in gasoline usage, with most of these gjalimes r

with either E85 or an ethanol blend. A 14 percent reduction in 2020 gasoline gallons in MD is
376 million gallons. The cost of achieving this gasoline displacement is $255 miléon a

68 cent price differential per gallon. A 10 percent reduction in gasoline-assocabon is

Maryland Climate Change Advisory Group 33 Centerdbmate Strategies
www.mdclimatechange.us www.climatestrategies.us




MD TLU TWG Draft Policy Template, 4/25/08

estimated to yield a 2.878 million metric ton reduction in,€OT he associated cost
effectiveness is $88.6 per metric ton.

Data Sources: “Maryland Task Force on Renewable Alternative Fuels, Final Report,”
December 31, 2007.

Farrell and Sperling, 2007: “A Low Carbon Fuel Standard for California, Parédhnical
Analysis,” University of California at Berkeley and University of if@athia at Davis,
May 29, 2007.

Fargione et al. 'and Clearing and the Biofuel Carbon Debt”. Science.7 February 2008.

Searchinger et al, “Use of U.S. Croplands for Biofuels Increases Greeniaass Through
Emissions from Land Use Change8cience.7 February 2008.

Quantification Methods: [e.g.,Full life-cycle analysis with supply/demand equilibrium
adjustments on TWG approval]

Key Assumptions: [That current costs of biofuels are representative of the long-term price
differences compared with petroleum-based fuels.
Key Uncertainties

There is considerable uncertainty in the future price of gasoline and petroksehati well as
the lower carbon alternatives to these transportation fuels. There is ungentARCI values
for the alternatives to petroleum fuels. There is also uncertainty in thg abilne market to
deliver lower carbon fuels.

Additional Benefits and Costs

These depend on the compliance pathway(s) that the marketplace uses to meeSthe LC

Feasibility Issues
TBD — [as needed and approved by the TWGS]

Status of Group Approval
Approved at April 22 MWG meeting.

Level of Group Support
Consensus approval

Barriers to Consensus
None
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TLU-5 Intercity Travel: Aviation, High Speed Rail, Bus and Freight

Policy Description

Provide transportation infrastructure between cities to create conneofivibyn-auto
transportation modes. Rail transport is one of the most energy efficient meamgtpeople
and freight over commonly traveled routes on land. High-speed rail can offegrgy efficient
alternative to short-range air travel. Movement of passengers and freightfficient rail
system decreases overall greenhouse gas emissions by 2-4 times asatonpavement by
highway. As such, intercity rail express train passenger services apl@rger distances than
commuter trains can reduce automobile use and possibly aircraft actindgtgased rail capacity
could also allow shifting more freight from trucks to rail.

Technology-based improvements, such as anti-idle devices and more effigiereise will
reduce direct emissions from the locomotives operating on the rail network. Aaoldus
efficient rail network using modern, efficient technology is a cornerstorsugtaining
Maryland’s thriving economy under future carbon emission constraints whilelprgvnany
social, economic, and environmental benefits.

Policy Design
Goals:

Reduce transportation sector GHG emissions from intercity travel bywgip&ssenger and
freight rail more accessible, efficient and available. This would be almator toward meeting
the VMT per capita reduction goal by 2020 via:

1. Building capacity of express rail and bus by expanding and/or improve curremgersse
and freight rail as needed,

Marketing of new and/or improved/expanded services, and
3. Shift short and mid-distance air travel to high speed rail.
4. Support auto-free tourism development in Maryland.
Timing:
Parties Involved: public & private

Other: capacity constraints through the Baltimore area that restrict use of dtadie s
rail cars that are capacity-limiting.

Implementation Mechanisms
Implementation details include:

1. Building capacity of express rail and bus by expanding and/or improve curremgersse
and freight rail as needed
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a. Planning:

i. Work with municipalities to plan and regulate land use to accommodate
well-connected rail and bus infrastructure and service.

ii. Work with Maryland tourism industry to launch car-free tourism initiatives
and promotion strategies.

b. Capital/Infrastructure:
i. Improve rail infrastructure to serve all freight needs (double-stagk, etc

ii. Provide adequate inter-modal (transit, bike, pedestrian, shuttle bus, bike-
sharing, car-sharing, etc) connections at railroad stations, airports, and
major bus stops.

li. Indentify and provide necessary freight modal transfer stations throughout
Maryland.

c. Operating:

i. Improve the frequency of service and travel time of current express train
and bus routes

ii. Extend service to underserved cities and regions of Maryland, if and as
warranted by demand analysis

2. Standardize the use of anti-idle equipment and best practices for locomotives

a. Increase the number of modern, more fuel efficient locomotives in service (e.g.
Diesel Multiple Units)

b. Develop electrified rail support systems and hybrid or fully electricrtaxtives
where cost-effective.

c. Adopt incentives and regulations to ensure timely adoption of high-efficiency,
low-polluting freight and passenger and port equipment statewide.

3. Marketing of new and/or improved/expanded services

a. Target improved railroad station and airport inter-modal connections to large
institutions and companies and the Maryland travel industry.

b. Develop an auto-free tourism initiative through the agency of Maryland
government that engages in tourism promotion, in cooperation with MDOT, and
develop program investments and public-private partnerships and incentives.

Related Policies/Programs in Place

TBD — [CCS drafts based on TWG inputs; this can be developed as they go along, and can star
early or late as they prefer; the level of detail can vary on TWG approval]
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Types(s) of GHG Reductions

TBD — [CCS should provide a worksheet and other reference material as needed for
transparency]

Estimated GHG Reductions and Net Costs or Cost Savings

TBD — [CCS should provide a worksheet and other reference material as needed for
transparency]

Data Sources:[TBD by CCS on TWG approval]

Quantification Methods: [e.g.,Full life-cycle analysis with supply/demand equilibrium
adjustments on TWG approval]

Key Assumptions: [TBD, as needed on TWG approval]

Key Uncertainties
TBD - [as needed and approved by the TWGs]

Additional Benefits and Costs
TBD - [as needed and approved by the TWGs]

Feasibility Issues
TBD - [as needed and approved by the TWGs]

Status of Group Approval
Pending — [until MWG moves to final agreement at meeting #5 or #6]

Level of Group Support
TBD — [blank until MWG meeting #5]

Barriers to Consensus
TBD — [blank until final vote by the MWG]
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TLU-6 Pay-as-you-Drive Insurance

Policy Description

Pay-As-You-Drive (PAYD) insurance ties a substantial portion of consumer mcgucasts to a
variable cost with respect toactual motor vehicle travel use, so premiums ardiraotly
related to hours or miles driven, with adjustment for adjusted for other ratingstasiich as
driving record, age, and the vehicle driven. PAYD makes insurance more abjt@carate and
allows motorists to save money when they reduce their vehicle use and drive mmyeMaés
driven is only a minor rating factor in current insurance policy pricing.

Consider if all drivers paid a fee for gasoline every six months based on thgeadewer's fuel
consumption. That is akin to how insurance is now priced. Compare this with a systemhin whic
drivers pay only for the gasoline they actually use, and get to save money if tteeledsi That

is like the idea of PAYD insurance. The less you drive the more you save.

Policy Design

Goals:

PAYD coveragevailableto all MD drivers by 2010, with 10% of MD drivers adopting such
policies by 2012 and 100% adopting by 2020, by implementing the following:

1. Conducting a review of opportunities and barriers,

2. ,Converting all Maryland Automobile Insurance Fund policies to PAYD,
3. Initiating state-sponsored pilot programs, with
4

. State-level incentives for insurance companies to offer PAYD polica&séduce
greenhouse gas emissions, and

5. Phasing in a requirement that carriers offer PAYD policies as part oMieproduct
choices.

Timing: Establish Task Force by June 2008 to develop recommendations for administrative,
regulatory, and statutory action, with preliminary report by November 30, 2008, ahe:fiaet

to Governor and Legislatorure by March 1, 2009. Initiate pilot programs, marketiugtiy
outreach, and administrative, regulatory, and statutory actions in 2009-2010.

Parties Involved: Insurance Commissioner, insurance companies, State Department of
Transportation, Secretary of Transportation, consumer groups, and environmentalesdvoca

Other:
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Implementation Mechanisms

4. The Governor should convene a "Motor Vehicle Insurance and Climate Change Task
Force" to develop preliminary recommendations for the Governor and Legislature b
November 30, 2008, and final recommendations by March 1, 2009, on initiatives and
options that might reduce greenhouse gas emissions from transportation through usage-
based motor vehicle insurance pricing.

5. The Governor, State Insurance Commissioner, Maryland Motor Vehiclerigtrator,
Legislature, and other key actors should initiate coordinated state sponsored pilot
programs, insurance industry outreach, regulatory measures, and shieckentives for
insurance companies to offer PAYD policies, designing a program thaewsiilt in
greenhouse gas emission reductions consistent with x goals adopted by the Maryland
Climate Change Commission.

6. The Governor should work with the Legislature to ensure state insuranceiosgudae
supportive of timely widespread availability for all Maryland motoristeAYD
insurance policies designed to contribute to meeting greenhouse gas redudsion goa

To design this coordinated set of implementation actions, a "Motor Vehiclaitsuand
Climate Change Task Force" should be convened by the Maryland Governor. Thiskshoul
composed of the Maryland Insurance Commissioner, Maryland Motor Veldohawstrator,
and Maryland Secretary of the Environment. The panel should develop preliminary
recommendations for the Governor and Legislature by November 30, 2008, and final
recommendations by March 1, 2009, on initiatives and options that might reduce greenhouse gas
emissions from transportation through usage-based motor vehicle insurance pricisigreons
with the goals of the Maryland Climate Change Commission. The panel should include a
balanced mix of representatives from the insurance industry, consumer groups, and
environmental stakeholders. The reports should identify different options and tleeitigddd
contribute to greenhouse gas reductions, consistent with goals articulabed\bgri/land
Climate Change Commission. The reports should Implementation details include:

Conducting a review of possibilities for changes in motor vehicle insurancectates fénat
might align these more closely to measured motor vehicle usage, thetéryenabling
consumers to save money by modifying their driving amount and behavior and consumption.

1. Payment mechanisms to be considered include possibilities:
a. Insurance type:

i. Discrete premium levels: premiums are set within specific ranges fo
mileage driven, given other rating factors.

ii. Pay by the mile: using a linear or non-linear rate that increases agenile
increases,

lii. Pay based on hours or miles driven, with adjustment for, time, and
location, speed, and/or aggressiveness of driving style, given other rating
factors.
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b. Pricing options: Fixed up front pricing with a re-imbursement (or additional
payment) at the end of the policy period.

i. Shorter policy periods (e.g., 1 month instead of 6-12 month period).
Billed in a manner similar to utility.

il. Purchased insurance is valid up to a certain mileage, instead of a until a
particular date.

c. Technology options: Review applicable technologies for real-time, occasional, or
periodic consumer feedback on how motor vehicle usage affects consumer
insurance costs, including:.

i. Periodic certified odometer readings.
ii. Periodic upload of on-board vehicle computer data.
iii. In-vehicle real-time GPS-based meters with periodic reporting.
iv. Pay-at-the-pump technologies.
2. Regulatory, promotion, and implementation options to be considered include:
d. Voluntary market-driven strategies to encourage PAYD policies.

e. ldentifying regulatory and market barriers to PAYD policies in Mamgl and
changes needed to eliminate these.

f. Identifying regulatory measures that could be taken to ensure that 100% of
Maryland drivers are offered timely PAYD policies designed to maxineidaae
greenhouse gas emissions.

g. Tax credits and other incentives that could accelerate the timely adoption of
PAYD policies to meet greenhouse gas emission reduction goals.

h. Federal and state transportation funding that might support pilot programs,
promotion and marketing, planning, industry outreach and incentives, research,
monitoring, and evaluation related to the goals of this initiative.

Related Policies/Programs in Place
GMAC and On-Star Offers Low-Mileage Discount Rate$’

Since mid-2004 the General Motors Acceptance Corporation (GMAC) Insuranoéfdrad
mileage-based discounts to OnStar subscribers located in certain statgstdine s

automatically reports vehicle odometer reading at the beginning and end of tye¢oh to

verify vehicle mileage. Motorist who drive less than specified annual meilesigive insurance
premium discounts of up to 40%. These are above the standard industry discounts, but fall well
short of the full marginal-cost insurance pricing that would be needed to achiesiemeyi

PAYD greenhouse gas reduction goals:

1-2,500 miles: 40% discount

19 Seehttp://www.onstar.com/us_english/jsp/low mileagescdunt.jsp
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2,501-5,000 miles:  33% discount

5,001- 7,500: 28% discount
7,501-10,000: 20% discount
10,001-12,500: 11% discount
12,501-15,000: 5% discount
15,001-99,999: 0% discount

Value Pricing ProgramGovernment-Supported PAYD Pilot projectsProjects %°

This Federal Highway Administration’s Value Pricing Pilot Programrhade over $4 million in
funding for PAYD pilot projects in Georgia and Washington State. The Puget Soumaseqgi
PAYD pilot project is now moving forward most expeditiously. The Dallas-BrtNV
Metropolitan Planning Organization has made available $2 million in regiongboréaitson
funding for a PAYD pilot program. These initiatives are designed to help Hssisisurance
industry in evaluating how best to advance PAYD policies.

Use-Based Insurance Program

Progressive InsuranCecurrently offers insurance with small distance-based insurance discounts
in Oregon, Michigan, and Minnesota. The program uses a device that reads on-boardciagnos
from participating vehicles and provides drivers a means to, at their discttetitransmit this

data via the internet to Progressive.

“Safer drivers and people who drive less than average should pay less for autestinat’'s
why we created the revolutionary TripSense(SM) discount program, whiclureegsur actual
driving habits and allows you motorists to earn discounts on your insurance by shottiag us
insurer "how much, how fast and what times of day you drive." According to Bsbgge
"TripSense (SM) gives you more control over what you pay for insuranceuasdrywing habits
determine your discount®

From 1998 to 2001, which was prior to both the current Dallas-area pilot with Progressice a
the TripSense Program, Progressive piloted PAYD insurance with over 1,200 Tgres dri
whose vehicles were equipped with global positioning system devices. Individyaieaiums
under this “Autograph” program were primarily based on the amount of time peopleasove,
well as when and where they drove, and also included a small fixed charge.

Each of the programs discussed above entail offering mileage-based discquatsioms that
go beyond the now standard insurance industry practice in which there is little ocoundi®r
driving less and little or no extra charge for driving a lot more under a givemmtgupolicy.
Several insurance companies, including Progressive, will expand offésimgAaYD insurance
products in the near future.

20 seehttp://www.fhwa.dot.gov/policy/13-hmpg.htm

21 Seehttp://www.progressive.com

22 Seehttp://tripsense.progressive.com/about.aspx
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According to theNew York TimegApril 20, 2008), new research by Brookings Institution
authors

*+ &

%

( &
(

Types(s) of GHG Reductions
Predominantly CO2.

Estimated GHG Reductions and Net Costs or Cost Savings
Data Sources:

The Arizona Public Research Interest Group (PIRG) Education Fund analyzextehgal GHG
savings from a Pay-As-You-Drive (PAYD) automobile insurance policy. Theegtrdor a PAYD
policy analyzed assumes that insurers are required to offer milesgé-baurance for certain
elements of vehicle insurance, including collision and liability. The PIRG Edadaund
assumeds the PAYD policy is required, phased in over time, and that all driverzoina®are
eventually covered.

To calculate GHG savings, PIRG converted Arizona state automobilecsobisd liability
insurance expenditures to an insurance cost per mile (6.4 cents per mile) ali¢esconsumers
pay 80 % of their collision and liability insurance on a per-mile basis, thensivixerd be
assessed about a 5.1-cent charge per mile. This per-mile insurance chadyeedwuné vehicle-
miles traveled by about 8 83To put this PAYD pricing in context, at 20 miles per gallon, the
effect of a 5.1 cents per mile savings is equivalent to a savings of about $ligenfyghsoline.

CCS compared the PIRG Education Fund results for estimated reductions in veleslef mi
travel with other studies of PAYD policies, including those produced by the Econotitg P

% Elizabeth Ridlington and Diane E. Browh Blueprint for Action: Policy Options to Reducdzana’s
Contribution to Global WarmingArizona Public Research Interest Group Educdtiand, April 2006, pp. 25-26.
http://www.arizonapirg.org/AZ.asp?id2=2368%ee alsohttp://www.serconline.org/payd/links.htpwhich links to
a wide variety of PAYD studies and materials.

Maryland Climate Change Advisory Group 42 Centerdbmate Strategies
www.mdclimatechange.us www.climatestrategies.us




MD TLU TWG Draft Policy Template, 4/25/08

Institute and Resources for the Future (RFF). CCS found that the AZ PIRG estneaié
comparable with other estimates, which ranged from 8 % to 20 %.

Quantification Methods:

Impacts:

Pilot studies and empirical experience with other marginal costs ofnasthéit PAYD
can reduce VMT by between 8% and 20%. If phase in / ramp up, then:

Apply reductions to LDV VMT only:

— 2012 reduction = Statewide LDV * 4% reduction (assuming voluntary PAYD with
only partial mileage based discounting and no real time driver feedback on driving
style)

— 2012-2020 reduction = Statewide LDV * 15% reduction (assuming full mandatory
PAYD pricing with real time driver feedback to encourage calm drivinglfon@tor
vehicle classes; benefits derive from both reduction in VMT and reductions in
emission rates per mile traveled due to calmer driving style and a loeef gieed
law violation on high speed roadways)

— Convertto CO2

Results:
GHG Reductions Net
(MMtCO2e) Present Cost-
Option - - Value Effective- | Level of
No. Felie Qg Total 2008— ness Support
2012 | 2020 | 2008- 2020 ($/tCO2e)
2020 |(Million $)
TLU-6 |Pay-as-you-Drive Insurance 1.0 4.3 27.2 Large Net savings Pending

Net present value / cost effectiveness:

The success of the Progressive Insurance earlier "Autograph” pilexas,Twhere the average
household reportedly saved over $100 per year on insurance through PAYD, suggest®that the
is an unmet demand for more choice in auto insurance. If PAYD a) improves anddaacreas
consumer choice, and b) allows insurance providers to more efficiently alignmskseaniums,
then economic efficiency will increase. Multiple studies have concluded tiv& P&urance
pricing is likely to reduce driving which in turn can be expected to reduce the numbetoof m
vehicle crashes and related casualties. Progressive Insurance data simear but not 1:1
relationship between miles driven and accident claims, shown below. This in turag¢aec
amount of total claims, cutting insurance costs overall for consumers, asswetlucing health
costs, traffic congestion, and air pollution. The net result is that PAYD cexpeeted to
produce large savings for consumers and taxpayers while reducing greenlsoeisgesgeaons.
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Preliminary results from a forthcoming Brookings Institution study of PAYiggest total annual
benefits of $225 per vehicle and an 8% overall traffic reduéfion.

Yearly Accident Claims by Annual Mileage
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Source: Progressive (2005)

Key Assumptions: [TBD, as needed on TWG approval]

Key Uncertainties

There are various options for introducing PAYD, use-based or per-mile insymaciog. There
are uncertainties about how different pricing and information mechanismeff@dt behavior.
Having a device on the dash board that notifies the motorist in real-time thstisiihcore per
mile to drive at one time or another, or when traveling significantly over the spegaf when
driving aggressively, would have a bigger impact in reducing greenhouse gasrmesrtisan
getting a year-end policy rebate notice by mail based on miles driven, ekieriafal charges in
each case would be equivalent. Calm driving generates less fuel useamtbgise gases than
aggressive driving with lots of rapid accelerations and sharp braking, so a greegdmuse
optimal PAYD policy might rewards calm drivers with cost savings asagedlavings due to
reducing driving. A PAYD policy that sets the incremental cost per milaoéltat a low level

24 Jason E. Bordoff, Jason E. and Pascal Nea};As-You-Drive Auto Insurance: A Simple Way tduRe Driving-
Related Harms and Increase Equiyashington, DC, 2008 forthcoming.
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(for example less than 1 ¢ per mile) will produce much less traffic andigrese gas reduction
than a policy that more fully marginalizes the cost of insurance based on motde ushige.

The simplest approach is to establish vehicle insurance premiums directlyaondhet a

vehicle is driven. Maryland could promote early action for greenhouse gas oadutbtiough
near-term encouragements or requirements for mileage-based PAYanicssricing. Existing
rating factors could be incorporated so vehicles with higher current feesgpayar mile than

those with lower current fees. Such PAYD fees are easy to calcuhapdy siivide existing

annual fees (or a large portion of them) by the average annual mileagé ekbate class

(typically about 12,000 annual miles). For example, a $500 annual premium becomes 4.2¢ per
mile, and a $1,200 annual premium becomes 10¢ per mile. The only significant new
administrative cost would be the need to perform annual odometer audits, which wouwatiytypic
take a few minutes and cost less than $10 (most motorists would probably have auditegerform
by their broker or during scheduled maintenance such as oil changes ooeinisgections,
minimizing the cost). Many transactions are already based on odometaegsgadich as vehicle
warranties, lease fees and used vehicle sales. Odometers are novalnigias-resistant. Most
types of fraud could be detected during annual audits and crash investigationsteD doihies
should provide data comparable in accuracy to that used in other common commercial
transactions.

As noted above, several private insurance companies in other jurisdictions ahsadpine

portion of premiums, beyond the tiny amount that is customary, on mileage, demonstraiing tha
can be attractive to consumers and financially successful. Most curr¥it prdgrams require
in-vehicle monitoring devices, allowing premiums based on time and—in cases @RE&ris
used—Iocation. This can allow greater actuarial accuracy, but it incred@sistration costs,
adding $50 to $100 per vehicle-year. For some people this raises privacy concetdgidn,a
Progressive Insurance holds patients on this type of pricing, so competitodsnged|to either

pay royalties or risk a patent infringement lawsuit.

There are growing efforts to move towards adoption of national distance-basedecldanges
as a replacement or complement to motor fuel taxes over the next 10-1%5 fidnsschange
would entail universal adoption of in-vehicle devices to monitor vehicle use, supporting
universal PAYD insurance. The market will help determine whether all dfethefits of using
more advanced technologies to monitor driving to implement PAYD are worth the mds$isda
wide societal acceptance. In the meantime, Maryland should take steps to advwaersallyri
available odometer-based insurance pricing to secure much needed early actienfuuge
gas reductions.

% See for example reports of the U.S. National Serferansportation Policy and Revenue Study Comaonissi
January 2008, and the U.S. Surface Transportativastructure Finance Commission, January 2008.
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Additional Benefits and Costs
Equity Impacts

PAYD insurance that fully shifts premiums to be based on the amount people drive will
significantly improve equity in insurance pricing. As one recent repaedsta

“Current vehicle insurance pricing significantly overcharges motosistsdrive their
vehicles less than average each year, and undercharges those who drive more than
average within each price class. Since lower-income motorists drive thailegehi
significantly less on average than higher-income motorists, this is sagreBistance-
based insurance is fairer than current pricing because prices moreegaefbdct
insurance costs.

“Distance-based pricing benefits lower-income drivers who otherwise tméghhable to

afford vehicle insurance, and who place a high value on the opportunity to save money by

reducing vehicle mileage. It benefits lower income communities thantlyhave
unaffordably high insurance rates.... Distance-based insurance would provide aignific
savings to workers during periods of unemployment, when they no longer need to
commute.®

A forthcoming Brookings Institution Hamilton Project analysis of PAYD iasuae,
by Jason E. Bordoff and Pascal J. Noel, includes an evaluation of PAYD benefits bg incom
group. This preliminary analysis shows how average U.S. vehicle mileagasesras
household income rises, based on 2001 National Household Travel Survey data, and the
share of U.S. households likely to save money with PAYD by incdme.

Average Vehicle Mileage by Household Income Level
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% Ridlington and Brown (2006), op.cite.

2" Jason E. Bordoff, Jason E. and Pascal Nea};As-You-Drive Auto Insurance: A Simple Way tduRe Driving-
Related Harms and Increase Equiyashington, DC, 2008 forthcoming.
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Proportion of Households Saving Money with PAYD
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The forthcoming Brookings Institution studgtenates savings from PAYD by income
group. Almost two-thirds of households save money on their insurance under PAYD,
with the average savings for this group amounting to $498, or 28% of their current policy
costs. As the figure below shows, lower income households particularly betiedityghl

a majority of drivers in every income group save mdfiey.

28 Bordoff and Noel, op.cit.
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Appropriately designed PAYD policies will be equitable and enable all drversirban,
suburban, and rural areas — to save money on their car insurance if they find waxeslesdri
than they now do by linking or sharing trips, choosing destinations that are clbaadabr
changing how they drive and travel. Lower income households devote a larger share of the
income to transportation costs and are more price-sensitive than higher incontelisuJédne
lower the household income, the greater the likely benefit from PAYD, althoughsdiieoe all
income groups would benefit from the ability to control their insurance costs tegsatedly
limiting their driving. Drivers living in rural areas, where people tend to dnieee, will not face
unfair impacts from PAYD policies, since under PAYD their premiums would be detzinm
relation to how many miles the average driver in their areas drives ancpglepgvill remain a
key risk factor.

Feasibility Issues
TBD - [as needed and approved by the TWGs]

Status of Group Approval
Approved at April 22 MWG meeting.

Level of Group Support
Consensus approval
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Barriers to Consensus
None
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[MERGE TLU-7 WITH TLU-2]

TLU-8 Bike and Pedestrian Infrastructure

Policy Description

Improve, add, and promote sidewalks and bikeways to increase pedestrian andraegcend
reduce automobile use. Expansion of bike and pedestrian infrastructure would aidasidgcre
the MD per capita VMT. A growing body of research demonstrates thahooities with
traditional neighborhood design, connected pedestrian and bicycle networks, avaitaiteand
a rich mix of uses are strongly correlated with decreased automobfi® use.

Policy Design
Goals:

Remove obstacles to providing and benefiting from improved bike and ped infrastructure

1. Planning for local streets has often focused on the movement and storage of lears whi
making walking and biking unsafe and unattractive through street design and mengge
neighborhood design, and parking policies.

2. Local governments have lacked sufficient funding and incentives to maintairstvasic
infrastructure and invest in biking and walking.

So, increase the bicycle and walking mode share of all trips in Maryland urtbanezses to
15% by 2020 by putting the following policies in place:

1. Build on and implement infrastructure planning and designing tools that support and
promote bicycle and pedestrian activity

2. Adopt financial requirements or provide incentives that promote bicycle and padestria
activities
3. Investing much more in this area.
Timing:
Parties Involved: Local governments, transit agencies, Washington Area Bicyclist issog
Baltimore Bicycle Association, League of American Bicyclifails-to-Trails Conservancy,

other Maryland bicycling organizations, safety groups, PTAs, Safe Routes tosSchool
Coordinators, traffic police.

Other:

# See LUTAQH Study. Also Frank L, Pivo G. ImpacfdMixed Use and Density on Utilization of Three ties
of Travel: Single Occupant vehicle, Transit, andlkihg. TRB 1995; 1466: 44-52. — Key study supgo
Healthscape or LUTAQH
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Implementation Mechanisms
Following details are recommended for the policies mentioned above:
1. Introduce infrastructure planning and designing tools/concepts such as:
a. A state-wide “Complete Streets” policy.

i. Complete street policies require that new streets, or streets undergoing
major maintenance, be designed to accommodate all users.

il. Local governments could be required to adopt Complete Street policies for
their spending, or provides substantial incentives to localities to do so, e.g.
making state transportation grants to localities contingent on project
consistency with Complete Street policies.

b. Arewrite of Highway Design Manual to require all new engineering and
construction to accommodate safe, convenient movement of bicycles and
pedestrians along all non-limited corridors as well as across corriders wiese
corridors act as barriers unless exceptional circumstances exist.

c. Local land use policies could be mandated to include requirements for shower and
bike storage facilities in new buildings and design requirements to promote a
pedestrian friendly environment.

d. Add bike storage at transit stations and employers. Provide grants and irecentive
to develop Bikestations at major transit and activity centers to ensure secure
overnight bicycle storage, bike rentals, and related services.

2. Financial requirements or incentives that promote bicycle and pedestnatieact
include:
a. Increased funding available for bicycle and pedestrian projects.
i. Provide grants to localities to develop plans and policies to encourage
biking and walking, including public education, safety, engineering, and
revisions to local land use policies.

ii. Provide grants to local governments to identify and study the gaps in their
bicycle and pedestrian infrastructure and determine how these gaps can be
best filled by street-related improvements as well as those associtted w
other public right-of-ways (e.g., parks, inter-street links, and specialized
structures).

b. Fund and implement low cost safety solutions that improve conditions for
bicycling and walking in maintenance projects like paving projects.

c. Provide local governments with new taxing authority and more flexibility wit
gas tax revenues to finance local improvements.
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Initiate a pilot program with funding and technical assistance under which
local governments and neighborhoods can readily form neighborhood
improvement districts to develop public-private partnerships that manage
and price on-street parking by time-of-day to ensure a portion of on-street
spaces are available even during times of peak demand, with surplus
parking revenues available for streetscaping, pedestrian and bicycle
infrastructure and services, and neighborhood improvement districts.

iv. Over time, increase the share of state transportation funding made
available to local governments for pedestrian and bicycle improvements to
more closely match the share of travel in the state of Maryland that
involves a pedestrian or bicycle trip for some portion of the journey and
the share of traffic accidents involving pedestrians or cyclists.

v. The goal would be provide sufficient funding for localities to build out
their pedestrian and bicycle networks, invest in inviting streetscapes to
accompany new development, and retrofit existing streets to prioritize
transit, biking and walking.

vi. Similarly, local transit agencies should be granted additional voter-
approved revenue sources

Related Policies/Programs in Place

The proposed policy would build on the model of Clean Air Act Conformity, adapting that mode
to growth in VMT and CO2. That model takes one piece of a state-level challemngyee—f
growth—and gives it to local jurisdictions, who are closest to the source of ththgide

model uses the locals’ structure to respond, while building on incentives and techraptpda

by the staté®

Types(s) of GHG Reductions
TBD — [CCS should provide a worksheet and other reference material as needed for
transparency]

Estimated GHG Reductions and Net Costs or Cost Savings

Key Assumptions: This is financed through TLU-1 and implemented via TLU-3. GHG
reductions are not quantified independently.

The GHG emission reductions from the replacement of a significant share tofahtips with
walk and bike trips is significant. Something like 60% of car trips are 3 miles ithlentgss
(cite — National Walking and Bicycling Clearinghouse, Larry Frank, Rutlitenan, etc.). Cold
starts mean disproportionately lower fuel economy for short car trips whichddtealkccounted

30 See, for example, Environmental Defense, “Incaafing Environmental Performance into Transportation
Projects”, memo to TLU TWG, 1/30/08.
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for in the quantification. Increased walk/bike shares also associated wahdamownership

and higher transit use. A 15% walk and bike mode share in Maryland by 2020 would result in a
[10%7?7?] reduction in motor vehicle trip starts, a [3%7?7?] reduction in VMT, and a [5%7?7?]
decrease in passenger motor vehicle GHG emissions. [educated engigeesses here].

Key Uncertainties
TBD - [as needed and approved by the TWGs]

Additional Benefits and Costs
TBD — [as needed and approved by the TWGs]

Feasibility Issues
TBD — [as needed and approved by the TWGs]

Status of Group Approval
Pending — [until MWG moves to final agreement at meeting #5 or #6]

Level of Group Support
TBD — [blank until MWG meeting #5]

Barriers to Consensus
TBD — [blank until final vote by the MWG]
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TLU-9 Transportation Incentives and Pricing Measure s

Policy Description

Pricing and incentives provide information that helps to allocate scarce resandcencourage
wise stewardship when consumers make choices. Current transportation pricingeatives in
Maryland often encourage over-consumption of driving by hiding true environmental and social
costs from travelers. Unless widespread perverse pricing incentivegdifeed efforts to

reduce GHG emissions through smart growth incentives and transit invesiviefais

Roadway tolling can be help manage single-occupant automobile use and provide feve
alternative modes, but if tolls are used just to build new lanes or roads thiscvatise GHG
emissions. Tolls that vary by time-of-day with congestion levels can reduncgstion and
ensure efficient use of roads, preventing the loss of capacity that rowtaoelss in stop-and-go
conditions. Mileage and emission-based road user fees also help managant@HG
emissions and finance transportation. Experience from around the world shows political
acceptance of pricing existing roads is dependent on whether this is done in atway tha
significantly cuts congestion and helps ensure attractive alternativesitgdni the affected
area. Thus, it makes sense to bundle implementation of pricing measures WAt(fransit
improvements) and TLU-8 (walking and cycling improvements).

Employer commute incentives have a profound impact on travel behavior. Offexéng f
workplace parking is a major inducement for commuting by car. Commuter Chiog@ifs
encourage employees to use other travel options by supporting telecommutingng ¢k ciost
of transit commuting through subsidies or pre-tax transit fare programsngftash-in-lieu-of-
parking to encourage ridesharing, biking, walking, or transit use, and guaradestdmie
service in order to reduce automobile dependence. Telecommuting promotion mdg thel
development and support of neighborhood telecommuting centers that offer officetyjpes
in locations close to commuters’ residences. Government spending to encouragestommut
choice can stimulate a large private-sector match (17 dollars of privatéiveseper dollar of
public incentive, according to one source).

Automobile use is strongly influenced by the location, supply, and pricing of parkingl Loc
governments can encourage reduction in automobile use by eliminating minimking sapply
requirements, establishing parking supply caps, encouraging higher parkinggeiadeping
parking management districts, and other mechanisms. Parking ratios for theumaxamber
of spaces allowed can be set based on the level of transit service an arfgmbhdarking ID
systems can help inform drivers of parking availability and reduce exeesssling and
searching.
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Policy Design
Goals:

The goal for Maryland transportation pricing should be to foster efficient usestihg
transportation infrastructure and services to support a vibrant economy with ekpattrdetive
travel choices for all, with equitable access to jobs, affordable housing, and othéumiiper

Pricing incentive strategies should be considered and integrated into tramsp@itaining,

project review and development, corridor management and transportation systetinrpata

the state, regional, and local level across Maryland. Major capital invéstfoe new capacity
should be undertaken only after considering how pricing measures might be used to timprove
performance of related infrastructure and mobility services.

By 2020, automated time-of-day road pricing should be coming into more widespread use in
metropolitan areas to significantly reduce traffic congestion delaythtleaten economic
competitiveness and to reduce GHG pollution to meet environmental goals. Sucls systaid
be implemented in a way that ensures improved travel choices for low and moderat incom
travelers, providing targeted user-side subsidies as needed to ensure egtitablive
opportunities for access to jobs and public facilities for all across MarylacthgPstrategies
should be designed to enhance low carbon mobility systems, such as walking, eyaing
public transportation, while ensuring high efficiency, high speed mobility isaélaiat all times

in travel principal corridors for high value trips and freight shipments.

By 2020, workplace commuter benefit discrimination against commuters who walk, bike, ride
transit, or rideshare should be eliminated in Maryland and the state should be seaicash
leader in providing workplaces such means of travel are encouraged througbasnmatiter
incentives.

Implementation Mechanisms

Immediate steps should be taken to build on Maryland's efforts at shifting emgboyeute
incentives by strengthening marketing, incentives, and requirements fayensplschools, and
universities to reconsider commuter and student travel benefits that disogimgaanst those
who walk, bike, take public transportation, carpool, or telework and to adopt new incentives tha
instead favor these alternatives to solo car travel. The State should exgmocdhiiion to
employers and employees of the Maryland Commuter Choice Tax Credit, whichugffeo $50
per month tax credit to Maryland employers who offer cash-in-lieu-of4pgudi transit benefits
to employees. The credit is even available to non-profit corporations as aidkedach State
withholding taxes. The State should take expeditious steps to ensure all statesagtate
contractors, and as permissible and feasible, state grantees such agiasigasschools, offer
transit benefits and, as feasible, cash-in-lieu-of-parking benefitsitethployees. The State
should encourage testing of parking impact fees in transit-served metropoiitaruaities that
would be waived for employers who offer cash-in-lieu-of-parking and transsfibe with ade
minimusexemption for small businesses.

The Maryland DOT Secretary should adopt policies to foster the routine cotisidefgoricing
incentives in state and regional transportation planning, project development, anadogerati
The Governor should convene a Transportation Pricing and Revenue Study Commission to
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review how new approaches to pricing and transportation finance might help ¢hadshadss
multiple simultaneous challenges: climate change, mobility systemcfimg congestion,
economic competitiveness, housing affordability, and growing income inequBtieyGovernor,
legislature, and state officials should work with appropriate stakeholdersherftefine policy
options and strategies for planning, testing, and implementation, including those below:

The most effective management of GHG emissions in Maryland's trangpogattor would
result from the establishment of the following pricing measures througho8tateeby 2020:

1. GHG emission-based road user fees statewide to complement or replace nhtdaesje
with congestion pricing as a local option in metropolitan areas, with revenues used to
fund transportation improvements and systems operations meeting Stategyoatera
TLU-1.

2. Time-of-day emission-based cordon pricing in appropriate central aredscas @ption
to finance improved public transportation,

3. Parking pricing policies that ensure effective use of urban street spake foghest and
best uses, giving greater priority to low carbon modes of transportation suclkiag wa
cycling, and public transportation, while ensuring efficient, effective, aracttte
mobility choices for all residents and businesses, including those dependent on private
motor vehicles, as discussed under TLU-8. Provision of off-street parking should be
regulated and managed in all urban, suburban, town, and village centers of development,
with appropriate impact fees, taxes, incentives and regulations to ensure sound user
pricing and provision of parking spaces appropriate for smart growth developmdent a
GHG management.

However, implementing such approaches will require substantial additiona édfadentify
and evaluate options, plan and develop pilot tests, and cultivate public understanding and
acceptance of new approaches to mobility system management and finaheiegpé&rience
and approach of other states, like Washington, California, New York, and other affluent
urbanizing coastal regions, like the Netherlands, Sweden, and the UK, in thisrarezlavant
to Maryland and deserve close attention from Maryland policy-makers.

Initial pilot tests of road pricing now moving forward in several corridors amyland involve

use of toll managed lanes. However, these must be carefully considered fonphieations for
long-term GHG growth, as global experience and research, as wetlesd planning studies by
the Metropolitan Washington Transportation Planning Board, show clearly thagaddi
significant toll managed lane capacity will increase, not decrease VidlTetated GHG
emissions and that the high cost of adding road capacity typically lealesrlitio toll revenues
to pay for improved public transportation. Future planning should consider how existing road
capacity might be managed for higher productivity through congestion pricingaausd t
improvements to minimize the demands for addition of costly new high speed roaitlycapac

Related Policies/Programs in Place

The Maryland Department of Transportation, in cooperation with the Metropolitan
Planning Organizations, MDE, and local government bodies, has the following in
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place with regards to expanding commuter choice and offering of commuter benefits
in the stateGuaranteed Ride Home (GRH) for transit usersGRH is in place in
the Washington region and portions of the Baltimore region.

Ridesharing: MDOT works with the counties and WCOG to help facilitate ride
matching

Commuter Choice Under the Maryland Commuter Benefits Act of 208@ployers may
take a 50% tax credit on sponsored commuting costs and cash-in-lieu-of-fmekefgs up to a
maximum credit of $50 per employee per month applied toward the state income tax, the
financial institution franchise tax or the insurance premium tax. ldiadylon-profit
organizations can take the credit as a deduction from state withholdingGaxesuting
costs are applicable to transit passes, vouchers, tokens or otheowatidsh instruments that are
accepted as payment by public and private transportation servicahavekception of private
taxi service. Initially efforts to promote this tax credit to empleyaspear to have fallen off and
use of the credit is not widespread due to very low awareness of the heraig employers.

Types(s) of GHG Reductions
Primarily CG,

Estimated GHG Reductions and Net Costs or Cost Savings
We quantify only the impacts of Commuter Choice programs.

Results:
GHG Reductions Net
(MMtCO2e) Present Cost-

Option . . Value Effective- | Level of

No. Prelliey Cpliar Total 2008— ness Support

2012 | 2020 | 2008- 2020 ($/tC0O2e)
2020 |(Million $)

TLU-9 |[Commuter Choice and other Pricing Measures| 1.9 2.2 21.0 -$1 -$1 Pending

Data Sources:

ICF Consulting, “Commuter Connections Strategic Review, Final Report,” foylfel
Department of Transportation, Office of Planning and Capital Programmingmeve
7, 2004.

ICF Consulting, Analyzing the Effectiveness of Commuter Benefits Pragramansit
Cooperative Research Program Report 107, 2005

ICF Consulting, Strategies for Increasing the Effectiveness of ComBeterfits Programs,
Transit Cooperative Research Program Report 87, #003.

31 http://onlinepubs.trb.org/onlinepubs/tcrp/tcrp f7.pdf

32 http://onlinepubs.trb.org/onlinepubs/tcrp/tcrp @F.pdf
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Donald C. Shoup, “Evaluating the Effects of Cashing Out Employer-Paid Parking: Eight
Case Studies,” October 9, 1997, Transport Policy.

Donald C. Shoup, Cashing Out Employer-Paid Parking, Report No. FTA-CA-11-0035-92-1.
U.S. Department of Transportation. Washington, DC.

ICF Consulting, Strategies for Increasing the Effectiveness of ComBetefits Programs,
Transit Cooperative Research Program Report 87, 2003.

Quantification Methods:

Commuter Choice programs:
a. Increased funding for existing DC-area Commuter Connections: $12 million

b. Increased funding for existing and new Commuter Connections-type programs in
Baltimore, Frederick, and throughout the state: $20 million

Impact: Commuter Connections currently reduces 1,774,670 VMT/day (461,414,200
VMT/yr), for $5 million/yr.

MD VMT in 2005 was 51,430 million, so Commuter Connections reduced state-wide VMT
by 0.89%. Moving from $5 million/year to $32 million/year on Commuter Connections-type
programs should reduce VMT by ($32/$5 = 6.4 * 0.0089) = 5.7% (2,953,050,880 VMT)

Key Assumptions:
GHG impacts

The assumptions are given above. We believe these kinds of increases are giussilbhe
following results:

More than half of the surveys reported an increase in transit riders betwessh 10 a

40 percent, and nearly one-quarter reported increases of more than 60 percent. Two
surveys—one in San Jose in 1997 and one in Atlanta in 2003—suggest that transit ridership
more than doubled after a transit benefits program was implent&nted.

Costs

The costs of providing commuter benefits at the work place vary widely. Contribboting

employee commute benefit financially produces the largest mode shiffgdySithowing an

employee to participate in a pre-tax transit pass deduction actually sawssployer money,

and generally produces almost as much mode shift. Employers then save money on parking, on
turnover, and on employee stress.

In a national survey of employers about why they did or did not offer commuter betiefit
main concern was not cost, but the hassle factor of adding an additional benefitel$ti®w
as the main cost the state’s investment in promoting Commuter Connections.

33 |CF Consulting, Analyzing the Effectiveness of Guuter Benefits Programs, p. 43.
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At the IRS mileage rate of 50.5 cents per mile, cost savings to commuters atalild t

2,953,050,880 VMT
* $0.505
$ 1,491,290,694
- $32,000,000 Investment in Commuter Connections
$1,459,290,694

For there to be negative benefits, costs per employee state-wide would haweetb exc
$ 1,459,290,694 savings / 2,530,000 employees = $576/yr.

With an MTA pass at $64/month / $768/yr, it seems highly unlikely that all savings déchroad
driving costs would be used up by additional transit fare costs. A substantiahpafrthe target
population would be in the Washington DC suburbs, where transit costs are higher, but these
would be balanced by those in the many parts of Maryland with far lower costs.

For a broader discussion of the difficulty of quantifying these benefits in triton, please
see TLU-3.

Key Assumptions: [TBD, as needed on TWG approval]

Key Uncertainties
TBD - [as needed and approved by the TWGs]

Additional Benefits and Costs
TBD - [as needed and approved by the TWGs]

Feasibility Issues
TBD — [as needed and approved by the TWGs]

Status of Group Approval
Pending — [until MWG moves to final agreement at meeting #5 or #6]

Level of Group Support
TBD — [blank until MWG meeting #5]

Barriers to Consensus
TBD — [blank until final vote by the MWG]

Maryland Climate Change Advisory Group 59 Centerdbmate Strategies
www.mdclimatechange.us www.climatestrategies.us




MD TLU TWG Draft Policy Template, 4/25/08

TLU-10 Transportation Technologies

Policy Description

Reduce GHG emissions from both on-road vehicles and off-road engine vehiclesriocludi
marine, rail and other off-road engine and vehicles such as construction equiproegk)t
deploying technology designed to cut GHG emission rates per unit of travellyactivi

Emissions reductions on on-road vehicles are expected from

a) The implementation of the committed-to MD Clean Car Program and new policies to
spur development and use of Plug-in Hybrids

b) A combination of intelligent vehicle infrastructure, driver education (for étfedient
traffic operation), and smart traffic operations and management designed to
simultaneously reduce congestion, curb traffic growth, and expand travelhoice

Transportation Management Systems improve vehicle flow on the roadway sydtieh can
reduce fuel use and GHG emissions. Coordinated operation of the regional trangportat
network can improve system efficiency, reliability, and safety. Toolstiaceetraffic congestion
include HOV lanes, roundabouts at intersections, synchronized signals, incicegemant,
variable message signs, and other forms of intelligent transportation syst&yns(ch as real
time traffic information and dynamic roadway pricing.

Policy Design

Goals:

To reduce emissions from on-road engines/vehicles by an additional 7.5% by 2020 fearh cur
adopted baseline policies (particularly including the Maryland Clean QattBdugh more
efficient technologies and operations. Reduce emissions from off-roapgdreat®n sources
through use of more efficient technologies and operations by 15% by 2020.

Policies to be implemented that relate to off-road engines/vehicles include

1. Provide incentives to increase purchases of fuel-efficient or low GHG egshicl
Increase the use of alternate fuels or low sulfur diesel to reduce GHSi@msi
Reduce idling time in locomotive and construction equipment.
Initiate marketing and education campaigns to operators of off-road vehicles.

a s b

Adopt “Green Port Strategy” for Baltimore area port facilities
6. Adopt state contracting and fleet standards for low GHG equipment procurements.
Transportation system management policies to be developed, refined, and implancinte:
1. Active traffic management,
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Traffic management center(s)
Traffic signal synchronization and,
Managed lanes and dynamic roadway and full corridor pricing

a bk~ DN

Smart parking systems
6. Bus signal priority

Plug in hybrids and other high fuel economy vehicles should be encouraged through further
incentives such as feebate programs. Should California adopt additional regutatensre
reduced GHG intensity in motor vehicles, Maryland should follow its lead in lightlefdepre-
emption requirements.

Timing:
Parties Involved:
Other:

Implementation Mechanisms
Details for implementing policies include:
1. Provide incentives to increase purchases of fuel-efficient or low GHG gshicl

a. Examples of vehicles targeted by this program include pure electric, hybrid, plug
in hybrid, and other alternative fuel vehicles

b. Examples of incentives include
i. Fees on relatively high emissions/lower fuel economy vehicles.

1. That is, higher vehicle registration fees can be charged for vehicles
that have lower fuel economy, and/or vehicles that use alternative
fuels could be charged a lower vehicle registration fee.

2. Vehicle licensing fees could be based upon vehicle weight, with
use of a dollar per vehicle-ton multiplier instead of the present
broad categories of vehicle weight.

il. Rebates or tax credits on low emissions/higher fuel economy vehicles.

iii. Implement a sliding scale tax that would allow purchasers of low
greenhouse gas emitting vehicles to earn a rebate on their vehicle
registration or sales tax of up to X%, and purchasers of high greenhouse
gas emitting vehicles to be assessed a vehicle registration or additiona
sales tax of up to X%. The sliding scale could be designed to be revenue-
neutral, i.e., such that rebates are offset by fees assessed.

2. Increase the use of alternate fuels or low sulfur diesel to reduce GH$GSi@msi By
increasing the availability and usage of alternative fuels (low cddsbnand low sulfur
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diesel for off-road vehicles, as well as recreational marine usagecthédebe a
significant reduction in GHG emissions.

3. Reduce idling time in locomotive and construction equipment.

c. Consider increasing measures to reduce locomotive idling including “auxiliary
engines” to help maintain power, as well as “plug in” power receptacles in the
proposed train storage yards.

d. For equipment in construction contracts, there would be clauses that would
restrict idling time in construction equipment.

4. Initiate marketing and education campaigns to operators of off-road vehicles.

e. Providing the operators of off-road vehicles with better operations information
and education can lead to a gain in fuel efficiency.

f. Operators also need to be aware of maintenance issues that cause animcrease
pollution and vehicle operating cost. By ensuring vehicles are well maintained,
fuel efficiency and emissions benefits can be achieved.

5. Adopt “Green Port Strategy” for Baltimore area port facilities

g. Introduce less polluting, more energy efficient technologies for vessdirtyvel
and for land-side cargo handling equipment as part of strategy

h. Include providing “shore power” at the port sites where applicable and &asibl
for shipping vessels.

i. Replace diesel cranes at the Port; consider electrifying, or other metthredsite
GHG emissions, if feasible.

TSM Policy Options for Implementation:

1. Active Traffic Management. The real-time variable control of speed, f@ovement, and
traveler information within a corridor and can improve traffic flow in theidors where
it is applied. The following is a list of technologies that are currentljadle. The
implementation of TSM should not be limited to these examples, especiallyrif othe
technological options are developed and prove to more effective in reducing emissions
than those listed below.

a. Speed Harmonization/Queue Warning/Lane Conttbk ability to smooth traffic
flows and speeds as vehicles approach congested areas and reduce the speed of
vehicles as they approach queues. In Europe, this strategy has been shown to
reduce both primary and secondary accidents, reducing non-recurrent congestion.
It has also been found to reduce congestion, queuing, and improve throughput.
Speed control allows the highway to continue operating nearer to its highest
throughput capacity as volumes increase. Specific performance measure is
“increase operating speed for congested areas”. Anticipated investvertol
achieve it is medium.
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b. Traveler Information and Dynamic Re-Routigroviding Traveler Information
opportunities including travel times and the availability of alternative soute
around incidents and congested areas. Dynamic re-routing uses modified
destination guide-signs and other traveler information methods to assist drivers
through alternative routes. Specific performance measure is “reduction yf dela
(time) from one destination to another. Other measures may include how much
time it takes to change signals across various jurisdictions/alter sigina ti
dynamically for city streets. Anticipated investment level to achiegemedium.

Overall, benefits of Active Traffic Management are reduced overadedduced idling,
and fewer secondary accidents which will also reduce delay and idling.,Again
anticipated investment level to achieve it is medium.

2. Traffic Management Center(s). Provides centralized data collectionsenalyd real-
time management of the transportation system. System management decidiass@re
on in-road detectors, video monitoring, trend analysis, and incident detection.

a. Specific performance measures are how quickly problems are identified and
responded to and restored to normal, “reduced idling time”, and “reduction of
secondary accidents”.

3. Traffic Signal Synchronization. The timing and operations of the traffi@bkmperations
are synchronized to provide an efficient flow or prioritization of traffic, iasieg the
efficient operations of the corridor and reducing unwarranted idling atecteyss. The
system can also provide priority for transit and emergency vehicles.

a. Specific performance is “reliability”. Anticipated investment leteechieve is
fairly low, though development of concurrent local jurisdiction support and
coordination may raise the cost to medium.

4. Managed Lanes are lane(s) which have special operational chat@stansl restrictions
that are intended to manage the operations of the lane(s). Management ofithésfacil
typically a combination of physical design, which limits access and reguland may
include pricing. Examples are:

a. High Occupancy Vehicle (HOV) lanes — are lane(s) exclusively useaasitt
vanpools, and vehicles with a minimum number of occupants (typically a
minimum of two or three).

b. Reversible Express Lanes — Lane(s) that change directions duringguesls o
manage peak demand periods.

c. Direct Access Ramps — Highway ramps which provide direct access to gedana
lane. An example is a direct access ramp that links a HOV lane to a pal & ri
facility.

d. Ramp Bypass Lane — A lane that provides priority bypass of ramp meters for
vehicles.

e. Truck Only Lanes — a lane(s) exclusively used for trucks.
f. Transit Only Lane or Bus Ways — a lane(s) exclusively used fortransi
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g. Green Lanes — a lane(s) exclusively for vehicles which meet specified
environmental impact levels (this management strategy will requirkutanedy,
since our HOV lanes are already at capacity)

h. Limited Access Highways — are highways with limited access points.
i. High Occupancy Toll (HOT) or Tolled Express Lane —
i. Discussed in detail under Pricing Policy Options above.

Specific performance measures: It is important to continuously reviewfih#iodes of
the segments of the system to achieve the greatest travel timditghathout creating
undue inefficiencies in the overall network.

Reliability may be more useful measure than “delay”, some other meastitete
“average operating speeds”, “person throughput” and “VMT reduction” depending on
facility type and improvement. Anticipated investment level to achieve dsumefor
conversion of existing lanes and high for construction of new lanes.

5. Increase Incident Response opportunities — detection, assistance, ang okeacidents
on the highway so as to assist travelers, increase safety, and reduce oorirgpdelay
caused by incidences.

a. This strategy is best served on limited access roadways where dl ihdrivers
to find an alternative route to their destinations.

b. However, perhaps expand incidence response activities to high volume and
accident prone local streets and major arterials if appropriate.

Specific performance measures are “response time to the scene”, “ddexlrie clear an

incident”, “delay”, and reduced “idle time”. Anticipated investment level toeae is
medium to high.

6. Improve Traveler Information - providing real time and projection of travel tondi
and transit information to the public to aid in their decision about how, when, and where
to travel.

Reliability may be a more useful measure than “delay.” Other measwtade
“speed/travel time”. Anticipated investment level to achieve is mediungto hi

Related Policies/Programs in Place
CMAQ funding can be used for retrofits that reduce idling and associated esetgy

The Maryland Department of Transportation, in cooperation with the MetropolitanifRia
organizations, MDE and local government bodies has the following in place witdsega
promoting the purchase of fuel-efficient and low GHG vehicles:

Hybrid Vehicles: MDOT and the State of Maryland have been purchasing Hybrid
vehicles to reduce fuel usage and improve air quality
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Hybrid Buses: New buses powered by hybrid engines use much less fuel and emit fewer
emissions. MTA has begun to put into service.
o MTA will put 10 Hybrid buses into service as replacements for older buses
between 2005 and 2008
o By 2012 MTA will have 340 hybrid buses total in service.
o MTA will replace all buses with hybrids as the fleet ages and is replaced
o While hybrid buses cost $200,000 more than a conventional diesel full size bus,
the average bus travels 250 miles a day 300 days a year and as such fuel savings
on operating the buses should compensate for the higher purchase cost.

Locomotive Refurbishing:

o MTA has purchased 26 remanufactured diesel/electric locomotives that meet
TIER 2 standards.

o0 Although not yet confirmed, emissions reductions of about 1/3 are expected for
operating these remanufactured locomotives in the place of conventional buses.

With respect to reducing idling time, Maryland Department of TransportafidT}, in
cooperation with the Metropolitan Planning organizations, MDE and local government bodies
has the following in place:

Truck Stop Electrification: Maryland already has 3 TSE locations with almost 300
spaces in service. Truckers do not need to idle their engines to heat, cool the cah or obta
power while “out of service”.

1. Between 8/22/05 - 3/13/08 the 3 TSE locations ((Baltimore (63 spaces), Jessup
(129 spaces and Elkton (57 spaces)) operated 671,869 hours.

2. They saved 671,869 gallons of fuel

3. 7,121 metric tons reduced based on EPA emissions factor of 10,397 g/hr.
(Source: IdleAire)

Idling Reduction requirements: being pilot tested at major construction sites including
the ICC project

With respect to Transportation Management Systems, Maryland Depadhi@ahsportation
(MDT), in cooperation with the Metropolitan Planning organizations, MDE and local
government bodies has the following in place:

Intelligent Transportation Systems (ITS)is in place on the MInterstate system.
Benefits allow for a reduction in delay due to accidents, or breakdodtarding to the
CHART report for 2006 the system in place reduced idle time for trucks and parsseng
vehicles as follows:

1. Annual truckidle time reduced:— 2,445,865 hours

2. Dalily truck idle time reduced: - 9,407 hours

3. Annual car idle time reduced: - 35,090,766 hours

4. Daily car idle time reduced: - 134,964
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5. Benefits have been growing conservatively at 2% a year. By 2012 benefits should
increase 10-12%

Traffic Signal synchronization/Light Emitting Diode (LED) signals

Types(s) of GHG Reductions
CO0O2, carbon black

Estimated GHG Reductions and Net Costs or Cost Savings
Off-road

The table below summarizes transportation sector off road engine/védaskise C@e
emissions compared with a 15% by 2020 reduction program.

Transportation Sector
Off Road Engines/Vehicles (Goals)

MMt CO2e
2005 2015 2020
No action-trend 2.69 2.81 2.95
(marine, air, rail, other)
GHG reduction strategy 2.51
Reduction 0.44

This option includes a mix of policies designed to reduce GHG emissions frooadff-r
engines/vehicles. The costs and benefits of each of the individual policthffenent.

These two technology approaches are used as examples of potential technaogyaopilable

in the state of Maryland. Locomotive auxiliary engines and providing shore pawer

oceangoing vessels have the potential to reduce emission by .07 MMtCO2e in 2020s which i
only 16% of the 0.44 reduction planned for this policy option. In addition, TLU 10 is planning

to achieve a 7.5% reduction in onroad emissions by 2020. Since onroad emissions account for
37.96 MMtCO2e in 2020, a reduction of 2.8 MMtCO2e from the BAU forecast is needed to
meet the 7.5% reduction goal. It is assumed that other technologies arel@taitaduce

emissions at similar costs, and therefore the costs and benefits found in theegx@papts can

be scaled up to achieve the necessary emissions reduction of 3.2 MMtCO2e in 2020.

Options like locomotive auxiliary engines and providing shore power at portiésciypically
have an upfront capital investment to purchase a more efficient engine, and e st
results from reduced fuel usage compared with the original equipment. The lenggtbhadtkp
periods for this capital investment is often the most important question when cargsttieri
feasibility of an option such as this. Two example cost effectiveness em&byproviding
shore-power at a port and applying idle control technologies on switcher locomaogives a
provided below.

Shore-power is becoming a major part of the green port strategies beiegienpdd at ports on
the west coast of the U.S. For example, the Port of Long Beach has adopted anj@icyo
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that is intended to guide the Port’s operations in a green manner. The Port hédtsetbtam
providing shore-power to all new and reconstructed container terminal berths and dtisraser
appropriate. Through lease language, the Port will require selectets\teasse shore power

and all other vessels to use low sulfur diesel in their auxiliary generatbesprimary method

for providing shore power at California ports is referred to as cold-ironing. fooltg refers

to shutting down auxiliary engines on ships while in port and connecting to eleptwer

supplied at the dock. Without cold ironing, auxiliary engines run continuously while aship i
docked, or hotelled at a berth to power lighting, ventilation, pumps, communication, and other
onboard equipment. Ships can hotel for several hours or several days.

In an example of cold ironing, an analysis was done on the cost effectiveness shipsethat

each visited port 17 times during the year. On every trip they were electofitheir 60 hours

in port, saving a total of 1,478 metric tons of fuel. These fuel savings resultedHiG a G

reduction of 4,741 metric tons of CO2 equivalent. Given the estimated annual costs of
$1,583,000, this means that there are costs of $334 per metric ton of CO2e avoided through fuel
consumption. However, the production of electricity for use in the ship will reduce tGe GH
savings with this approach. Using Maryland emissions factors, the GHG ben#iits of

program would be reduced to only 1,051 metric tons of CO2e annually. This would mean a cost
of $1,506/metric ton of CO2e reductions from the cold ironing method.

There are several other important factors to consider on the issue of cold ironisigrotess
has significant up-front costs. While the analysis above considers the annsialf tbe
program over a ten year period, the initial costs are considerable. In thislextma port
requires an initial investment of $4.5 million dollars to provide electrification, artdafahe
three ships must undergo a $1.5 million dollar modification to accept electrartytifie ports.
If very few ships make this modification, then the costs per metric ton of CO2e worddse
dramatically. Labor and electricity are also part of the cost estithategh these are less of a
problem in terms of upfront capital. Finally, the example is of ships that use the pareg¢ at
year. If a ship does not frequent a particular port more than a few times & igaamlikely that
they would want to undertake the modification. And even if the ship were equipped to engage in
cold ironing, the benefits of such a case would be far reduced.

Switcher locomotives are used to move materials within a rail yard. Switduenotives are

idling approximately 12 hours a day, to avoid problems with shutdown and possible freezing in
cold weather. Installing auxiliary engines in these locomotives canasechgel consumption,
which helps reduce GHG emissions, as well as reducing local air pollutants amdTus
reduction is achieved through reduction of fuel consumption while idling. Installiagxaiary
engine is highly cost effective, with a payback period of 2-2.5 years without taking an
environmental benefits into account.

Idling with the locomotive’s main engine takes about 3 gallons/hour in warnhevesid

11 gallons/hour in cold weather (a higher setting is required to keep the enginesieamdy.
Assuming 4 months of cold weather a year, and an average of 335 active days aoinaally f
locomotive, this would result in a savings of 19,564 gallons of diesel fuel. For a raryard i
warmer climate where no warm weather idling is ever used, then 8,844 gallonkvaddilc:be
saved annually.
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This modification has an upfront capital cost of $35,500. Using a 5% discount rate and a ten
year life for the engine, this would mean annualized costs of $4,597.25. In a cold,dlmate
auxiliary engine would have an annualized savings of 19,564 gallons. This would be a GHG
emissions reduction of 200.54 metric tons of,€OEven in the scenario of a warmer climate,
with no cold-weather idling, there would still be an emissions reduction of 90.65 metric tons of
COse over the year.

When avoided fuel costs are taken into account, the low costs of this program become obvious
Given that 19,564 gallons of fuel are saved annually in the cold weather scenario, using AEO
energy prices, this would be a net annual savings of over $42,000. This would mean a net
savings of $209.45 for every metric ton of £Q@voided. In the less optimistic warm weather
scenario, this would still result in an annual savings of nearly $16,500, or $181.66 per metric ton
of CO,e avoided.

Costs of alternative fuels strategies for off-road equipment would be eggedbe similar to
those shown under the cost analysis for TLU-4.

When creating the NPV estimate for TLU-10, the quantifiable emissidnstrens possible

through cold-ironing of boats and alternative engines in locomotives did not reachisk®es
reductions goal. Emissions from non-road sources were estimated at 2.95 MNiCO2e

Maryland in 2020, but of these, only 0.93 were from ships in harbor and 0.06 were from rail. For
the ships, this number was further reduced because only 30% of emissions come from
oceangoing boats while hotelled. The alternative engines in locomotives couleédunte idling
emissions of switcher locomotives, which make up only 9% of total rail emissiosdikély

that other technologies do exist to reduce off-road emissions, but they are nifteguarthis

analysis.

On-road

We assume that the new technologies reduce emissions by 7.5% in 2020, with a smooth ramp up
to 2020. Costs for these new technologies were assumed to be comparable to those of the off-
road technologies.

Data Sources:

California Air Resources Board, Evaluation of California Ocean-Goirsgéle at California
Ports, Stationary Source Division, Project Assessment Branch, March 2006.

USEPA. “Locomotive Switcher Idling and Idle Control Technology”. June 2005.
http://www.epa.gov/NE/eco/diesel/assets/pdfs/locomotive-factsheet.pdf

USEPA. "Case Study: Locomotive Idle Reduction Project” March 2004.
http://www.epa.gov/smartway/documents/420r04003.pdf

Quantification Methods: [e.g.,Full life-cycle analysis with supply/demand equilibrium
adjustments on TWG approval]

Key Assumptions: The cold ironing project estimate makes assumptions regarding the level of
use of cold ironing facilities, the GHG emissions of oceangoing vessel$)eaathbunt of
emissions from OGVs while in the harbor. These estimates were basediongamalyses of
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emissions reduction projects in New York and Long Beach. If the factors invalWaryland
harbors are significantly different, then the costs and emissions savings Wkelyldthange.

The locomotive idling project makes assumptions of the fuel savings and level of use of an
auxiliary engine on a locomotive. These estimates are based on analyskyg tienEPA, and
from a case study in Chicago. Maryland may have significantly differetatr$aevhich would
change the estimates of costs and emissions savings.

Key Uncertainties

TBD - [as needed and approved by the TWGs]

Additional Benefits and Costs

Cold ironing applied in the Port of Baltimore would provide significant co-benefitesiacmg
criteria air pollutant emissions, including NOX, PM, VOC and SO2. Locomotivegidl
reduction can have co-benefits in the form of decreased noise, as well as reiteicadicr
pollutant emissions such as NOX, PM, VOC and SO2.

Feasibility Issues

The benefits of cold ironing in the Port of Baltimore depend on the frequency that shtipisayi
port. Installing auxiliary engines on switchyard locomotives is feagibtause it is already
being done within Maryland and in other States.

Status of Group Approval

Pending — [until MWG moves to final agreement at meeting #5 or #6]

Level of Group Support
TBD — [blank until MWG meeting #5]

Barriers to Consensus
TBD — [blank until final vote by the MWG]
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TLU-11 Evaluate the GHG Emissions Impacts of Major  Projects

Policy Description

The State will require greenhouse gas emissions evaluation of all trafiepatat land use
relevant state and local, major capital projects.

Policy Design
Goals:

1. Understand the impacts of new capital projects on the Governor’'s GHG commiynent
perform a GHG impacts build / no-analysis on all major capital projects.

2. Where appropriate, the build-no-build will be accompanied by analysis of potential
alternatives, such as, for example, transit oriented land use and investmaenrg;taldidi
lanes and express bus; high occupancy toll (HOT) lanes; and a hybrid transitoriente
HOT lane, and / or a rail and express bus scenario.

Timing: As soon as this policy can be implemented.
Parties Involved: Seek federal guidance for models and best practices.

Implementation Mechanisms
Develop guidance for the state and other large capital project sponsors to use.

Related Policies/Programs in Place

A key part of the MD GHG inventory and forecast is a 2006-2020 VMT forecast that was
developed by the Maryland Department of the Environment (MDE). The MDE \6k&Edst
used Highway Performance Monitoring System (HPMS) historicaldraffiume forecasts by
county and facility type for the 1990 to 2005 period to establish a trend line. An ext@pofati
this trend line was used to estimate VMT for 2006 to 2020. This trend-based extoapolati
method provides higher estimates of 2020 Maryland VMT by county than is included in the
Metropolitan Planning Organization (MPO) forecasts for their long rangspoatation planning
process in Metro Washington and Baltimore. Because the latest MPGsferecdude the VMT
estimates associated with major projects such as the ICC, BRAC9arekpansion, the higher
VMT forecasts in the statewide VMT forecast used in this processsarexgected to include
the effects of these projects. Nevertheless, it is recognized that apotatied trend line VMT
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forecasting method is too aggregated to allow the group to discern the effeatgtitate
attributable to any single project.

No consensus was reached about whether it makes sense to develop estimates ©f the VM
impacts of the three recent major projects in MD on GHG emissions.

However, the TWG members recommend that best practice planning tools be usddtine¢he
to fully evaluate the effects of new major projects to determine the expdfgets on GHG
emissions before these projects proceed.

Types(s) of GHG Reductions

TBD — [CCS to list GHG reductions with input / approval from TWG]

Estimated GHG Reductions and Net Costs or Cost Savings
NA; policy does not provide emissions reductions on its own.

Key Uncertainties
TBD - [as needed and approved by the TWGs]

Additional Benefits and Costs
TBD - [as needed and approved by the TWGS]

Feasibility Issues
TBD - [as needed and approved by the TWGs]

Status of Group Approval
Approved at April 22 MWG meeting.

Level of Group Support
Consensus approval

Barriers to Consensus
None
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