Transportation and Land Use
Technical Work Group

Summary List of Pending Policy Options-Draft

GHG Reductions
(MMtCO2€)
Net Present | Cost-
Total Value Effective-

Policy 2008-|2008-2025| ness Level of
No. Policy Option 2015 | 2025 | 2025 | (Million $) | ($/tCO2e)| Support

Promote Low-Carbon Fuel Use in .
TLU-1 Transportation 15 6.7 49 480 10 Pending
TLU-2 Eco Driver Program 12 2.6 25 -4606 -187 Pending
TLU-3 Truck Idling Policies 035 | 087 | 74 -402 -54 Pending
TLU-4 Advanced Vehicle Technology 0.03 | 0.3 1.6 3410 2198 Pending
TLU-5 Congestion Mitigation 0.08 | 0.18 | 1.7 -135 -81 Pending
TLU-6 Land Use Planning and Incentives 0.14 | 043 | 3.2 -598 -189 Pending
TLU-7 Transit and Travel Options 0.13 | 054 | 35 655 185 Pending

. Increase Rail Capacity, and Address Rail .
TLu-8 Freight System Bottlenecks 010 | 019 | 2.0 69 35 Pending
TLU-9 Great Lakes Shipping 024 | 0.27 | 25 TBD TBD Pending

Sector Totals TBD | TBD | TBD TBD TBD NA

Sector Total After Adjusting for 18D | T8D | TBD TBD TBD NA

Overlaps
Reductions From Recent Actions TBD | TBD | TBD TBD TBD NA
Sector Total Plus Recent Actions TBD | TBD | TBD TBD TBD NA

GHG = greenhouse gas; MMtCO.e = million metric tons of carbon dioxide equivalent; $/tCOe = dollars per metric ton
of carbon dioxide equivalent.

Negative numbers indicate cost savings.
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TLU-1. Promote Low-Carbon Fuel Use in Transportatio n

Policy Description

Reduce the GHG emissions from the use of trangmmntéuels through a package of incentives,
education and standards, including recommendakipriBe Michigan Renewable Fuels
Commission (RFC). Renewable fuels and electric yisdpn provide significant opportunities to
reduce GHG emissions from the transportation seéfcppomoted in a way that emphasizes the
reduction of GHG emissions on a lifecycle basis.

Policy Design

Goals: Reduce GHG emissions from the transportation ségtoeducing the average carbon
“intensity” of on-road transportation fuels soldtkn the state, measured on a life-cycle basis.
Achieve (XX%) reduction of GHG emissions on a lifele CG basis by 2015 and (XX%)
reduction by 2025 compared with BAU forecafiote: Reduction numbers to be determined
after analysis is complete.]

In its June 2007 report, the Michigan RFC recomreeral variety of actions to stimulate the
production and use of renewable, low-carbon fudlsimthe state. Current priorities for the
Commission include further work on these three meoendations:

Establish a Next-Generation Renewable Fuels FeedstoProgram: To encourage the
sustainable production of next-generation bioenargy biomass materials while reducing risk
to landowners. The program should be linked todénelopment of prospective biomass
customers, and shall include the following:

Payments to landowners/operators that produce atedienergy crops (payments awarded
to projects that show the greatest promise in terinssistainability)

Tax incentives or loan guarantees for the purcbasew equipment required for energy
crop establishment, harvest, transport, or storage

Research on agronomic production systems for eregps in Michigan and provision of
educational materials and technical assistancsugtainable energy crop production

Creation of a “nursery” of energy crops as a bfsis biotechnology- driven plant breeding
program to enhance and improve energy crops am btbmass plants, as we know them
today

Create a Green Retailers program (tax incentives foE85 and biodiesel sales)The state

should establish a “Green Retailers” program thafards retail and wholesale outlets that attain
benchmarks in the sale of biofuels. Such a stegdyanovide state recognition for achievement
and provide important cost-savings to both theeselhd the consumer of biofuels. To provide
alternative fuel choice to consumers, promote gaéFgy security needs and reduce greenhouse
gas emissions, a goal of achieving a minimum gbdf@ent alternative fuel use in the
transportation sector by 2012 is a critical fitstps Access to alternative fuels should address
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both gasoline and diesel fuels. To achieve the gba0 percent alternative fuel use in gasoline
transportation fuels, a Green Retailer designatiould be provided by the state to any retail
outlet that sells a minimum level of gasoline balf(E85).

A Green Retailer will receive incentives to suppbs infrastructure development needs for E85
and to help ensure that the retailer is able teideovalue-based pricing (ethanol’'s lower energy
content requires a lower price per gallon to offeetfuel economy reduction) for sustainable
consumer use. The applicable incentive will bedaucgon in the payment of motor fuel tax on
all gasoline sold at the facility. These incentiaes needed in the early stages of E85 growth to
accelerate the development of new production,ildigion, and retail channels.

The same incentives should apply to diesel tranafon fuels, as long as a retailer meets the
requirements of a Green Retailer for E85. A Greetaler designation would apply for similar
minimum levels of B20 biofuel sales. The reductiomotor fuel tax would apply to the amount
of diesel fuel sales at the facility.

As an alternative to the application of incentit@she Green Retailer described above, a feebate
approach could be considered where increases tadbar fuel tax (fee) are used to create a

fund that would provide Green Retailers with areimtive (rebate) amount for each gallon of

E85 or B20 sold. Such a public/private partnershigritically needed to accelerate consumer
access to alternative fuels and support consuniee veetting the stage for increased use of
renewable fuels in the transportation sector beyoweevel blends. The amount of the fee (per
gallon of gas sold) could initially start at 0.04llgn and should be increased as needed to
achieve a goal of 10 percent alternative fuel daye2012. The amount of the fee and the amount
of the rebate should be reviewed on an annual bgdise RFC.

The governor should initiate the development dirategy to enact a low-carbon emission
transportation fuels program in Michigan: Such egoam should review the regulatory and legal
mechanisms needed to enact a low-carbon fuels agipia Michigan. The strategy should
identify mechanisms that will result in Michiganhéeving 25 percent use of renewable fuels by
2025. This strategy should be integrated into anddmsistent with an overall carbon reduction
strategy for the state.

The above combination of incentives and requiremesiuld work together help the state
achieve a goal of reduced GHG emissions from tleeofisransportation fuels. A renewable fuel
feedstock program would help to encourage locadyection of next generation feedstocks--such
as perennial grasses and woody biomass--attrastiwguel producers and capturing the
economic value of renewable fuel production witthia state. A Green Retailers program would
encourage the development of needed infrastruébnmenewable fuels (such as E85 and B20),
while also creating incentives for the sale andsaomer purchase of those fuels. Currently
available funding assistance for alternative fughps and tanks is not considered to be
sufficient incentive. Finally, a low-carbon fuelslicy would create an overall requirement that
the CO2 content, or “intensity,” of transportatioels sold in the state decline over time. This
would help to ensure that the above renewableifigentives achieve desired GHG reduction
goals, while also encouraging other potential l@asbon transportation fuels (e.g., electricity for
plug-in hybrids) to play a role.
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The State of California is currently developing@n-Carbon Fuel Standard that would require a
10% reduction in the carbon intensity of transpgatafuels by 2020, and other states are now
considering similar policies. A recent federal psal, not yet acted on, would require a 5%
reduction in transportation fuel carbon intensigy2022, and 10% by 2028. The federal
Renewable Fuel Standard (RFS), recently passedrasffEISA, requires that new renewable
fuels meet minimum GHG reduction targets but dagssat an overall target for all
transportation fuels, including renewable fuelsently under production.

If there is an increase in electric vehicles, dikéedy in TLU-4, then that will contribute to the
overall goal of decreasing the carbon content ef. fiHowever, the TWG felt that this policy is
aimed at considering the potential benefits of leds in the state, so electricity is not considered
in the overall analysis. The GHG benefits of iased use of electric vehicles are examined in
TLU-4.

While a federal low-carbon fuel policy would potialyy make further action in Michigan
unnecessary, there is no clear timeframe for satibreor guarantee that Congress will act.
Michigan could try to encourage federal policyhistarea, but would play a stronger role by
taking the lead and establishing its own statecgoBy taking a leadership position, Michigan
would also position itself for a competitive advage in the development of a low-carbon fuel
industry within the state.

Timing:

Parties Involved: Michigan legislature, MDEQ, MDA, MDNR, fuel provéds, agricultural
producers, utilities, auto companies.

Other:

Implementation Mechanisms

TBD — [CCS drafts based on TWG inputs; this canléesloped as they go along, and can start
early or late as they prefer; the level of detait wary on TWG approval]

Related Policies/Programs in Place

TBD

Type(s) of GHG Reductions
CO.:

Estimated GHG Reductions and Net Costs or Cost Savi  ngs

The gallons of diesel and gasoline forecast todeel in Michigan vehicles comes from the
Michigan Inventory and Forecast. The preliminarglge to reduce the life-cycle emissions of
these fuels by 2.25% by 2015 and by 9.5% by 2025.
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Table 1-1 shows the gallons of gasoline and dibselare forecast to be Michigan’s on-road
consumption. The life cycle emissions factors usedasoline (11.74 kg CO2e/gal) and for
diesel (12.69 kg CO2e/gal) come from the GREET AL, 2008). The life cycle emissions
of these fuels are also shown in Table 1-1. Théseycle emissions are higher than the figures
for emissions from transportation seen in the Ibtmgnand Forecast. This is because the
emissions figures in the Inventory and Forecast oahsider the direct emissions from
combustion of fuel, rather than the life cycle esiuas (which include refining and transporting
the fuel). The difference between direct combustnorissions and life cycle emissions is
typically around 20-25% for petroleum-based fuel.

Table 1-1: Life Cycle Emissions of Michigan Fuel Caesumption

Total Life Cycle
Gasoline Total Life Cycle
Gasoline Gallons Diesel Gallons Emissions Diesel Emissions
Year (million) (million) (MMtCO2e) (MMtCO2e)
2008 4,626 1,112 54.3 14.1
2009 4,659 1,142 54.7 14.5
2010 4,679 1,168 55.0 14.8
2011 4,682 1,185 55.0 15.0
2012 4,659 1,196 54.7 15.2
2013 4,635 1,207 54.4 15.3
2014 4,621 1,220 54.3 15.5
2015 4,614 1,235 54.2 15.7
2016 4,610 1,248 54.1 15.8
2017 4,606 1,260 54.1 16.0
2018 4,602 1,273 54.1 16.2
2019 4,599 1,287 54.0 16.3
2020 4,604 1,302 54.1 16.5
2021 4,628 1,325 54.4 16.8
2022 4,663 1,352 54.8 17.2
2023 4,708 1,382 55.3 17.5
2024 4,759 1,415 55.9 17.9
2025 4,778 1,438 56.1 18.2

The implementation path and life-cycle reductioaldor this option came by adjusting the
federal renewable fuel standard to the state ohMan according to the percentage of total fuel
consumption that occurs in the state. This willedp reduce the life cycle emissions of GHGs
by 2.25% by 2015 and by 9.5% by 2025. The threks fioeing considered in this analysis are
biodiesel, corn ethanol and cellulosic ethanol. itglementation path of the goal and each
individual fuel is shown in Table 1-2. The implentegion path indicates the percentage
reduction in CO2e emissions from fuel. Biodiese issincreasing steadily towards 20% of all
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biofuel sales in Michigan. Cellulosic ethanol protion does not begin until 2010, and increases
steadily from then on. Corn Ethanol makes up theairing biofuels.

Table 1-2: Implementation of Biofuels in Michigan

Percent
Cellulosic Percent Corn
Year Implementation Path Percent Biodiesel Ethanol Ethanol
2009 0.66% 5.4% 0.0% 94.6%
2010 0.93% 6.6% 0.8% 92.7%
2011 1.19% 7.9% 1.8% 90.3%
2012 1.46% 9.9% 3.3% 86.8%
2013 1.72% 10.6% 6.0% 83.4%
2014 1.99% 11.0% 9.6% 79.3%
2015 2.25% 12.2% 14.6% 73.2%
2016 2.98% 13.5% 19.1% 67.4%
2017 3.70% 14.6% 22.9% 62.5%
2018 4.43% 15.4% 26.9% 57.7%
2019 5.15% 16.1% 30.4% 53.6%
2020 5.88% 15.0% 35.0% 50.0%
2021 6.60% 13.6% 40.9% 45.5%
2022 7.33% 13.9% 44.4% 41.7%
2023 8.05% 13.2% 47.4% 39.5%
2024 8.78% 12.5% 50.0% 37.5%
2025 9.50% 11.9% 52.4% 35.7%

The gallons of each biofuel needed for TLU-1 isuldted from the amount of gasoline/diesel
gallons that would need to be replaced to achieeeybals. For example, since the life cycle
emissions of cellulosic ethanol are 15% that obtias, more than 10% of total gasoline will
need to be replaced by 2025 in order to achiev@a reduction in GHG emissions from fuel.
Then the figure for gasoline/diesel gallons reptbiseadjusted to account for the different heat
contents of the biofuels (for example the heateoinfior gasoline is higher than that of ethanol,
but lower than that of diesel fuel) (EIA, 2007).i§means that in order to replace 1 gallon of
gasoline, more than 1 gallon of ethanol is needeatdvide the same energy. The life cycle
emissions per BTU are shown in Table 1-3.

Table 1-3: Life Cycle CO2e Emissions per Million BT

" #$ % &&
AR %
( # % * &
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The amount of each biofuel required in the polgghown in Table 1-4. The emissions
reductions of these biofuels are calculated by iplylhg the gallons of fuel being replaced by
the difference in GHG emission factors betweerctireventional fuel and the biofuel.

Table 1-4: Biofuels Quantities and the Associatedrgissions Reductions from the
Implementation Path

Life Cycle
Million Gallons of Emissions
Million Gallons of Cellulosic Ethanol Million Gallons of Savings, Total
Year Biodiesel (B100) (E100) Corn Ethanol (E100) (MMtCO2e)
2009 11 0 264 0.43
2010 18 3 352 0.61
2011 27 8 423 0.79
2012 39 18 466 0.96
2013 45 35 486 1.13
2014 49 59 486 1.31
2015 55 90 451 1.48
2016 73 141 498 1.96
2017 90 195 533 2.44
2018 106 255 547 2.93
2019 122 317 559 3.41
2020 122 392 559 3.91
2021 116 480 533 4.42
2022 127 557 522 4.96
2023 129 639 532 5.52
2024 132 723 542 6.10
2025 133 804 548 6.65
Total 49.01

The costs of this option are calculated based emliffierence in cost between conventional fuels
and biofuels. The cost estimates for gasoline glliesrn ethanol and biodiesel come from the
common assumptions memo. The cost estimates fotazt ethanol come from the analysis of
the cost of producing cellulosic ethanol done fdrAFW-2. This break-even cost for cellulosic
producers ranges from $1.75 to $1.49 per galloddeA to this cost is the profit margin for the
producers and distributors, which comes from thaush Energy Outlook. The difference in
cost between the wholesale and retail price of etlianol found in the Annual Energy Outlook
was applied to cellulosic ethanol for each yeahis Tesulted in a cost per gallon for cellulosic
ethanol ranging between $1.93 and $2.32. The toktk of each biofuel are shown in Table 1-
5.
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Table 1-5: Cost of Biofuels Program

Additional Cost of Additional Cost of Additional Cost of
Biodiesel (Million Cellulosic Ethanol Corn Ethanol Additional Cost of
Year $) (Million $) (Million $) all Biofuels ($MM)
2009 0 58 62
2010 7 1 97 105
2011 10 2 128 140
2012 15 2 144 161
2013 18 3 -20 1
2014 19 0 -45 -25
2015 22 -16 -129 -123
2016 29 7 -6 31
2017 37 17 2 56
2018 44 5 7 55
2019 51 -13 -2 35
2020 51 -65 -4 -18
2021 50 -135 -19 -105
2022 55 -147 -52 -144
2023 56 -99 -38 -81
2024 57 -54 -39 -36
2025 58 -75 -36 -53

The prices of cellulosic and corn ethanol are loarer per gallon basis than gasoline for the
entire policy period. However, because more galloinethanol are needed in order to provide
the same amount of energy as a gallon of gasdheprice difference is significantly reduced.

In years where the price of ethanol is predictebletdow (such as 2015), then both cellulosic and
corn ethanol are cost effective when compared thighpredicted price of gasoline. On the other
hand, in years (such as 2018) where the pricehainel is higher in comparison to gasoline (on a
per BTU basis), then there is a net cost to usanettcompared to gasoline consumption.
Biodiesel has a lower energy content than tradifioliesel, and is estimated to have slightly
higher costs than traditional diesel fuel throughbe policy period.

If this policy were implemented as it is currentlyitten, it would exceed the amount of ethanol
which could be consumed through the use of E1@goline. This would therefore require the
introduction of additional flex-fueled vehicles edybe of running on E85. According to the AEO
2008, the additional cost of a mid-sized vehicleeaable to run on flex-fuel is $400. The
number of vehicles that would be required to rurilex fuel is calculated by assessing the
amount of ethanol produced beyond 10% (which caoupeed in all gasoline engines as E10),
and the % of new vehicle sales that would needke place in order to burn the additional
levels of ethanol. The estimate for new vehiclesé calculated in TLU-4. The total costs of
the program, in terms of biofuels and vehicle castsalso shown in Table 1-6. It is possible
that the cost of these vehicles is being overestidhdecause Michigan already has a significant
number of flex fueled vehicles on the roads. Thezee over 272,000 flexible fueled vehicles
registered in Michigan in 2007, and this numbersmated to increase by 52,000 every year.
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Table 1-6: Costs of Vehicle Modifications and Total
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Costs of Program

Number of
% of Cars cars needed
Estimated % gasoline needed to be to be Flex Additional
New Vehicle replaced Flex Fueled Fueled Cost of Flex-
Year Sales (Volumetrically) Vehicles Vehicles Fuel Vehicles
2009 627,795 5.66% 0.00% 0 $0
2010 630,493 7.56% 0.00% 0 $0
2011 632,541 9.19% 0.00% 0 $0
2012 634,595 10.35% 0.35% 2,624 $1
2013 636,656 11.22% 1.22% 9,118 $4
2014 638,723 11.76% 1.76% 13,206 $5
2015 640,798 11.69% 1.69% 12,713 $5
2016 641,965 13.82% 3.82% 28,878 $12
2017 643,134 15.75% 5.75% 43,472 $17
2018 644,305 17.37% 7.37% 55,892 $22
2019 645,479 18.95% 8.95% 67,977 $27
2020 646,654 20.56% 10.56% 80,328 $32
2021 646,869 21.78% 11.78% 89,639 $36
2022 647,083 23.03% 13.03% 99,216 $40
2023 647,297 24.73% 14.73% 112,166 $45
2024 647,512 26.43% 16.43% 125,142 $50
2025 647,727 28.13% 18.13% 138,154 $55
Total $351

In order to sell these higher quantities of gagglmore gas stations must provide E85 pumps.
E85 pumps are different from traditional gasolinenps, because they are more susceptible to
mixing with water. Therefore, pumps must be medifio avoid any possible
condensation/contamination. The cost of these pumestimated to be an additional $75,000
for each gas station. The costs of these modificatfor the state of Michigan are shown on
Table 1-7.

Table 1-7: Costs of Gas Station Equipment to Seli-85

Ry !

,! bl o Al (

+ (! - ! - # 1
0.00% $0.0
0.00% $0.0
0.00% $0.0
0.41% 17 $1.3
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0 1.43% 60 $3.2
* 2.07% 87 $2.0
- 1.98% 83 -$0.3
& 4.50% 189 $7.9
% 6.76% 283 $7.1
8.67% 364 $6.0

10.53% 441 $5.8

12.42% 521 $5.9

13.86% 581 $4.5

15.33% 643 $4.6

0 17.33% 726 $6.3
* 19.33% 810 $6.3
- 21.33% 894 $6.3
$67.0

The total costs of TLU-1 are shown in Table 1-&isTincludes the additional cost of using
biofuels compared with conventional gasoline/dieagliwell as the cost of additional flex-fueled
vehicles and service stations to sell biofuels.

Table 1-8: Total Costs of TLU-1

Year
Additional Cost of all Additional Cost Additional Cost of | Total Cost of
Biofuels ($MM) of Vehicles Gas Stations TLU-1
2009 62 $0 $0 $62
2010 105 $0 $0 $105
2011 140 $0 $0 $140
2012 161 $1 $1 $163
2013 1 $4 $3 $8
2014 -25 $5 $2 -$18
2015 -123 $5 $0 -$118
2016 31 $12 $8 $50
2017 56 $17 $7 $80
2018 55 $22 $6 $84
2019 35 $27 $6 $68
2020 -18 $32 $6 $20
2021 -105 $36 $5 -$64
2022 -144 $40 $5 -$99
2023 -81 $45 $6 -$30
2024 -36 $50 $6 $21
2025 -53 $55 $6 $8
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Data Sources:

US EIA “Biofuels in the U.S. Transportation Sectdréb 2007
http://www.eia.doe.gov/oiaf/analysispaper/pdf/tbiidf Accessed Aug 11, 2008

US EIA, 2008111 222 (3 o Vo4 (0

US EIA. “Annual Energy Outlook High Price Estimdtelune 2008.
http://www.eia.doe.gov/oiaf/aeo/aeohighprice.htAdcessed 9/17/08.

ANL, 2008. “GREET Model 1.8” Argonne National Laladory’'s GREET model can be
downloaded alnttp://www.transportation.anl.gov/modeling_simubatiGREET/index.html

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

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

Key Uncertainties

There are significant uncertainties in predicting tost of fuel over a long period of time.
Depending on the cost difference between convealtigasoline/diesel and biofuels, the cost
figures for this option could be changed signifityarlhe price of cellulosic ethanol is
particularly difficult to estimate, because it Bt currently available on a commercial scale, so
fuel cost estimates are largely speculative.

Emissions factors for these fuels come from natiesimates. Depending on the blending,
components and production practices, emissionsr&actan be significantly affected.

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 MCAC moves to final agreement &eting #5 or #6]

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

Barriers to Consensus
TBD — [blank until final vote by the MCAC]
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TLU-2. Eco Driver Program

Policy Description

Driving behavior can significantly influence a velei's fuel economy performance. Eco-driving
principles incorporate a wide range of initiatitkat can help drivers maximize the fuel
efficiency from their existing vehicles by betterderstanding the direct impact that driving
style, driving patterns, vehicle technologies, gellicle maintenance have on a vehicle’s fuel
economy. A properly designed eco-driving prograrnamdy enhances driver awareness and
understanding in the short term but also providegséematic program framework that can alter
driver behavior and yield tangible environmental aonsumer cost benefits.

Eco-driving programs leverage driver behavior agtbg entire fleet of existing vehicles in use.
The primary focus of an eco-driving campaign waaldjet light duty vehicles where driver
education on eco-driving principles would have gheatest benefit. Michigan drivers consume
over 5 billion gallons of gasoline per year whid@ngrate over 44 million metric tons of €0
emissions. Eco-driving training programs in Eurapel Canada have documented reductions in
fuel consumption ranging from 16% to 25% for indival drivers. An integrated eco-driving
program in Michigan can be designed to achieveehdaonomy increase (and corresponding
GHG reduction) of at least 10% in the mid-term wihg term benefit potential of up to 20%.

Policy Design
A properly designed eco-driving program must mosgdnd a list of driver “tips” and focus on
providing the appropriate tools and programs téesyatically change driver behavior.

Key eco-driving principles must cover:
Driving style
Acceleration: accounts for 50% of a vehicle’s foehsumption in city driving
Speed limits: driving at 65mph requires 15% mod than 55mph
Safe driving distances: 20% less fuel to acceldrata 5mph than from a full stop

Starting and idling
Trip planning
Vehicle drag/weight

Excess cargo: fuel economy drops 1% for every 25:80f additional weight
Open windows/truck bed covers/vehicle add-ons

Proper maintenance
Engine tuning
Correctly inflated tires
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Vehicle technology applications

Use of instantaneous fuel economy readouts
Use of navigation/direction systems

A Michigan eco-driving program must consider the fdlowing program initiatives:

Direct Driver Training Initiatives

Scope:Provide direct, hands-on training from professi@ta-driving instructors to provide
a credible “real-world” basis for individual driveeto understand the direct impact that their
driving “decisions” have on fuel consumption andtsoThis direct interaction can start with
new drivers who must currently pass a “driver etiocd course. In addition, eco-driving
seminars and training can be linked with corpocatlition initiatives to highlight specific
eco-driving benefits.

Key Enablers:

Development of an eco-driving module to be incoaped into all “new driver” course
instruction. Module must include both written (o@imaterials) as well as hands-on
driving practice with the driving instructor.

Eco-driving course instruction and hands on trajrior all “new driver” licensed
instructors. Training to be provided by professi@t-drivers in a series of state-
sponsored training courses.

State support for eco-driving training seminarpantnership with key auto coalition
sponsors (AAA, Automakers etc.). Goal is to docunaerage savings for typical
drivers to use as a media event to highlight eddgrdy impact. Typical training package
used in Europe and Canada targets 50+ driversnmhabies 1) fuel economy monitoring
during 20+ mile course (city/highway) 2) eco-drigimstruction and discussion and 3)
repeat of 20+ mile course with eco-driving instondb define improvement.

Goal: Newly trained drivers will gradually spread whagytearn to friends and neighbors,
extending the impact of the program beyond the &participants. Full implementation for
new drivers programs by 2010. State supporteditigin partnership with
corporate/coalition members should target 5-10oregievents per year to leverage media
focus.

General Eco-Driving Education
Scope:Highlight importance of ongoing eco-driving educatby incorporating the review
of an eco-driving training module as part of thegess driver license renewal requirement.

Key Enablers: Development of an interactive, on-line eco-drivingdule. (Development of
this module can leverage existing resources praviyeautomakers and other auto related
groups)

Goal: State-wide implementation by 2010.
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Vehicle Maintenance

Scope:Proper inflation of tires is one of the most dtreco-driving actions that can be taken
and can increase fuel economy by 2-5%.

Key Enablers:

Encourage all fueling stations to provide free $ireand accurate pressure gauging by
providing a tax credit for up to 50% of the equiprnheost. By 2010, require that all fuel
stations (exempting low volume operators) haveeapiessure pump/gauge in place.
Encourage all repair/oil-change facilities to adjire pressure as part of their service —
along with an eco-driving checklist — and creastade sponsored “eco-star” program that
highlights repair/oil change facilities that incorpte eco-driving initiatives.

Require aftermarket tire manufacturers to displsl Economy ratings (rolling resistance
standards) from tire manufacturers.

Goal: Full customer access to tire pumps by 2010. Régilathange checklist with air
pressure - 90 percent participation by 2012.

Vehicle Applications

Scope:Real-time fuel economy indicators on vehicle instent panels are one of the best
means for encouraging eco-friendly driving becabsg provide prompt, quantitative
feedback to drivers. Unfortunately the State of \tjan acting alone cannot require
manufacturers to offer such indicators on all vigsicand it does not seem to be practical at
present to install such indicators as after-madlesices. Therefore we have not included a
goal relating to fuel-economy indicators. Key Erabi

Key Enablers: Pursue a resolution with the governor and stdteials to encourage
manufacturers to offer real-time fuel economy imadlics more widely.”

Goal: 90% of new vehicles with real-time fuel economgigators by 2015.

Implementation Mechanisms

The low rolling resistance tire program should udid an information campaign aim at making
people more aware (at the point of sale) of them@tl for fuel savings from low rolling
resistance tires.

There may be difficulties in compelling currentiydnsed drivers to undergo additional driver
training, but if the costs of such a program were {(or completely state funded) then it is
possible that some people would participate to sameey on fuel.

It may be possible to incorporate direct eco-drivaining to the process of commercial truck
licensing. Because the process for getting a cawialdruck license is much more stringent,
adding an eco-driver program would be less difficul

Related Policies/Programs in Place
TBD
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Type(s) of GHG Reductions
COz:

Estimated GHG Reductions and Net Costs or Cost Savi  ngs

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

Data SourcesTBD by CCS on TWG approval]
Quantification Methods:

Four methods of improving Michigan’s driving anchiede maintenance habits were considered
in this analysis: Low Rolling Resistance Tires,g&oTire Inflation, Direct Eco-Driver Training
and General Eco-Driver Training. While the benefitshese programs have a definite potential
for overlap, other eco-driving initiatives that aret considered in this analysis will likely have
further savings which are not quantified. Othereptial eco-driver initiatives include in-car
vehicle readouts to show fuel efficiency and gelhezhicle maintenance to ensure optimal
efficiency.

Low Rolling Resistance Tires

Rolling Resistance reduces the amount of power rmgrinom the engine that can be transferred
to moving a vehicle along the road. This policintgnded towards encouraging the use of low
rolling resistance tires on replacement tires, beeaften new vehicles already use rolling
resistance tires in order to achieve their CAFE éeenomy requirements. The fuel efficiency
savings possible from installation of low rollingsistance tires was estimated at 3% according to
the California Energy Commission (CEC, 2003). Tinel &fficiency savings from trucks are
even more significant, with an average savings @#8Ang-Olson and Schroeer, 200 Ijhe

life cycle emissions of gasoline (for the passernges) were 11.74 kg CO2e/gal, while the life
cycle emissions for diesel fuel (for the freightdks) were estimated to be 12.69 kg CO2e/gal
(ANL, 2008). Both of these emissions factors coroenfthe GREET model. The
implementation path represents the percentagehitles which will have low rolling resistance
tires that otherwise would not have them. The patisen can have a dramatic impact on the
savings possible with this type of program. Thelengentation path used and the GHG savings
from low-rolling resistant tires can be seen in [Ed 1.

13.9% figure is an average of the Bridgestone anth®in Study on low rolling resistant tires.
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Table 2-1: Implementation Path and GHG Savings of L ow Rolling Resistance Tires

Reduction in Fuel
Implementation Reduction in Fuel Use, Use, Low Rolling GHG reduction,
Path (tire Low Rolling Resistance Resistance Tires, Rolling Resistance
Year improvements) Tires, Passenger Cars Freight Trucks Tires (MMtCO2e)
2008 0% 0.00% 0.00% 0.00
2009 1.2% 0.04% 0.05% 0.03
2010 2.4% 0.07% 0.09% 0.05
2011 3.5% 0.11% 0.14% 0.08
2012 4.7% 0.14% 0.18% 0.10
2013 5.9% 0.18% 0.23% 0.13
2014 7.1% 0.21% 0.28% 0.16
2015 8.2% 0.25% 0.32% 0.18
2016 9.4% 0.28% 0.37% 0.21
2017 10.6% 0.32% 0.41% 0.24
2018 11.8% 0.35% 0.46% 0.26
2019 12.9% 0.39% 0.50% 0.29
2020 14.1% 0.42% 0.55% 0.32
2021 15.3% 0.46% 0.60% 0.34
2022 16.5% 0.49% 0.64% 0.37
2023 17.6% 0.53% 0.69% 0.40
2024 18.8% 0.56% 0.73% 0.43
2025 20% 0.60% 0.78% 0.46

Estimate of the vehicles in the program were madebltiplying the passenger vehicles or
commercial trucks registered in Michigan(BTS, 2008)e costs of this policy were based on the
additional costs of four rolling resistant tirestimated to be 100 dollars (Snyder, 2008). These
costs were applied to all vehicles in the progrartheir first year and then every three years
after that. For trucks, the same cost factor wasl usut applied to 18 wheels rather than 4. The
costs of this policy are shown in Table 2-2. Takimg account the fuel savings over the course
of the policy period, the use of low rolling resiste tires is a net cost savings.
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Resistance Tires

Cost Rolling Cost, Rolling Total Cost,
Resistant Tires, Resistant Tires, Cost Savings, Rolling
Passenger Cars Freight Trucks Passenger Cars Cost Savings, Resistant Tires
Year (Million $) (Million $) (Million $) Diesel (Million $) (Million $)

2008 $0 $0 $0.0 $0.0 $0.0

2009 $9.5 $0.4 $4.6 $1.4 $4.0

2010 $12.7 $0.5 $9.5 $2.8 $0.9

2011 $15.9 $0.7 $14.6 $4.5 -$2.5

2012 $19.1 $0.8 $19.8 $6.1 -$6.0

2013 $22.2 $1.0 $25.2 $8.0 -$10.1
2014 $25.4 $1.1 $30.8 $10.0 -$14.3
2015 $28.6 $1.2 $36.0 $11.9 -$18.0
2016 $31.8 $1.4 $41.5 $13.9 -$22.3
2017 $34.9 $1.5 $47.4 $16.3 -$27.3
2018 $38.1 $1.6 $53.3 $18.6 -$32.1
2019 $41.3 $1.8 $59.7 $21.1 -$37.7
2020 $44.5 $1.9 $66.3 $23.7 -$43.6
2021 $47.6 $2.0 $73.6 $26.6 -$50.5
2022 $50.8 $2.2 $80.2 $29.3 -$56.5
2023 $54.0 $2.3 $86.1 $31.8 -$61.5
2024 $57.2 $2.4 $92.8 $34.7 -$67.9
2025 $60.4 $2.6 $98.6 $37.7 -$73.3

Proper Tire Inflation

The General Accounting Office estimated that 25%satficles have tires that are 8 psi or more
underinflated (GAO, 2008). In passenger cars, firpsi less than optimal inflation reduces fuel
efficiency by 0.4% (Carcare, 2008). Freight truaks estimated to have 0.6% reduced efficiency
because of underinflated tires (Ang-Olson and Sedma2001). This policy involves modeling a
tire inflation campaign for the state of Michigditea a similar program adopted in Sarasota, FL.
The implementation path used for this policy apphas 20%, and therefore 20% of drivers that
otherwise would have had underinflated tires asei@ed to now be practicing proper tire
maintenance. The implementation of the policy casden in Table 2-3. The fuel consumption
reduction from the proper tire inflation campaigrdetermined by multiplying the % of fuel
improvement possible with both passenger carsraicits by the amount of fuel consumed in
the state by the emissions factor for a gallonaghefuel. The total GHG reductions possible
with this policy are shown in Table 2-3.
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Table 2-3: Implementation Path and GHG Reduction fr  om Proper Tire Inflation

Implementation Fuel Improvement Fuel Improvement GHG reduction,
Path (tire Possible, Tire Inflation, Possible, Tire Inflation, Tire Inflation
Year improvements) Passenger Cars Commercial Trucks (MMtCO2e)
2008 0% 0.00% 0.00% 0.00
2009 1.2% 0.01% 0.01% 0.01
2010 2.4% 0.02% 0.01% 0.01
2011 3.5% 0.03% 0.02% 0.02
2012 4.7% 0.04% 0.03% 0.02
2013 5.9% 0.05% 0.04% 0.03
2014 7.1% 0.06% 0.04% 0.04
2015 8.2% 0.07% 0.05% 0.04
2016 9.4% 0.08% 0.06% 0.05
2017 10.6% 0.08% 0.06% 0.06
2018 11.8% 0.09% 0.07% 0.06
2019 12.9% 0.10% 0.08% 0.07
2020 14.1% 0.11% 0.08% 0.07
2021 15.3% 0.12% 0.09% 0.08
2022 16.5% 0.13% 0.10% 0.09
2023 17.6% 0.14% 0.11% 0.09
2024 18.8% 0.15% 0.11% 0.10
2025 20% 0.16% 0.12% 0.11

The costs of the tire inflation campaign were medaedfter the Sarasota, FL tire information
campaign (Florida, 2008)These costs were adjusted according to Michigeoysilation
relative to Sarasota and scaled into an annualoé@¥ million dollars. The cost savings come
from reduced fuel use. The costs and cost savirgsheown in Table 2-4.

2 This program is aimed to reducing tire waste pmenoting better tire care and maintenance. pgossible that a
campaign aimed only at improving tire maintenaméktion could be run at a lower cost.
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Table 2-4: Costs and Cost Savings from Proper Tire  Inflation Program

Cost of Tire
Inflation Cost Savings, Net Costs, Tire
Campaign Tire Inflation Inflation
Year (Million $) (Million $) (Million $)
2008 $0.0 $0.0 $0.0
2009 $2.7 $1.4 $1.3
2010 $2.7 $3.0 -$0.2
2011 $2.7 $4.6 -$1.8
2012 $2.7 $6.2 -$3.5
2013 $2.7 $8.0 -$5.2
2014 $2.7 $9.8 -$7.0
2015 $2.7 $11.4 -$8.7
2016 $2.7 $13.2 -$10.5
2017 $2.7 $15.1 -$12.4
2018 $2.7 $17.1 -$14.3
2019 $2.7 $19.1 -$16.4
2020 $2.7 $21.3 -$18.6
2021 $2.7 $23.7 -$21.0
2022 $2.7 $25.9 -$23.2
2023 $2.7 $27.8 -$25.1
2024 $2.7 $30.1 -$27.3
2025 $2.7 $32.1 -$29.4

Eco-Driver Training

Direct eco-driver training serves to encourageidgihabits that reduce fuel consumption. These
habits include shifting to a higher gear earlising cruise control, coasting into stoplights and
accelerating more gradually. Habits such as thase hoth environmental and economic
benefits to the driver. An eco-driving course irrépe found that reductions in fuel consumption
of 15-25% were quite possible for drivers in thetfiyear (Ecodrive, 2007). This improvement
typically decreases as old habits set back infieeds, so subsequent years had an average of
6.3% reduction in fuel consumption (Ecodrive, 200/His policy was only applied to drivers of
passenger vehicles, because it is assumed that edoldriving techniques could save fuel in
freight trucks, these are likely to have differeasts and benefits than a program aimed at cars.
The reduction in fuel consumption and GHG beneifiessshown in Table 2-5.
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Table 2-5: Implementation Path and GHG Savings of D  irect Eco-Driver Training

Percentage Fuel Reduction
Implementation Path from Driver Training GHG Reduction, Direct
Year (behavior changes) (passenger cars only) Driver Education
2008 0.00% 0.00% 0.00
2009 2.94% 0.59% 0.32
2010 5.88% 0.76% 0.41
2011 8.82% 0.93% 0.51
2012 11.76% 1.10% 0.60
2013 14.71% 1.28% 0.70
2014 17.65% 1.45% 0.80
2015 20.59% 1.62% 0.89
2016 23.53% 1.79% 0.98
2017 26.47% 1.96% 1.07
2018 29.41% 2.13% 1.16
2019 32.35% 2.31% 1.25
2020 35.29% 2.48% 1.34
2021 38.24% 2.65% 1.43
2022 41.18% 2.82% 1.52
2023 44.12% 2.99% 1.62
2024 47.06% 3.17% 1.72
2025 50.00% 3.34% 1.83

The costs for direct eco-driver training were eatied based on the costs of a similar program in
the Netherlands, which was an investment of 2 amilEuros to train 6,500 driving
instructors(Wilbers et al., 2006). 92% of theseidg instructors said that they would be taking
the methods taught in the course into account @¥sllet al., 2006). These costs were applied to
the number of drivers assumed to be taking an e@dyd course, as shown in the
Implementation Path, reaching 5% of the populaltipr2025. The costs of the direct eco-driver
training are shown on Table 2-6.
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Table 2-6: Costs of Direct Eco-Driver Training

Cost Savings, Driver
Cost of driver training training (passenger cars) Net Costs, Driver Training
Year (passenger cars) (Million $) (Million $) (Million $)
2008 $0.0 $0.0 $0.0
2009 $93.3 $76.6 $16.7
2010 $93.3 $102.6 -$9.3
2011 $93.3 $128.5 -$35.3
2012 $93.3 $154.5 -$61.2
2013 $93.3 $182.3 -$89.0
2014 $93.3 $210.7 -$117.4
2015 $93.3 $235.7 -$142.4
2016 $93.3 $263.2 -$169.9
2017 $93.3 $293.1 -$199.8
2018 $93.3 $322.4 -$229.1
2019 $93.3 $354.4 -$261.2
2020 $93.3 $387.8 -$294.6
2021 $93.3 $425.3 -$332.0
2022 $93.3 $457.9 -$364.6
2023 $93.3 $486.7 -$393.4
2024 $93.3 $519.9 -$426.7
2025 $93.3 $548.4 -$455.1

General Eco-Driving Initiative

The general eco-driving initiative seeks to encgarall drivers to operate their vehicles in a
safer manner, with the emphasis on reduced higlswagds. The implementation path used for
this program assumes that 5% of drivers will motlifgir driving habits and thus reduce their
typical highway speed from 70 to 60 mph. It is likthat the true benefits of this program will

be different: more than 5% of the population i€lkto change their driving habits in some

small way, and some drivers will reduce their higinvgpeed, but only some of the time or only a
few mph. However, this estimate should serve asxample of the fuel reductions that can come
from a general eco-driver initiative aimed at emragling reduced highway speeds.

The fuel savings of this program were estimateditiplying the implementation path by the
average amount of high speed (>55 mph) drivindfith cars (24%)(FHWA, 2008) and trucks
(50%) (Ang-Olson and Schroeer, 2001). This was thertipligld by the reduction in fuel
efficiency that comes with driving 70 mph rathearit60 mph. This fuel efficiency improvement
for cars was estimated to be 16%(Speed Figure,)200file the improvement for freight trucks
is 14% (Ang-Olson and Schroeer, 2001). The GHG fitsref the General Eco-Driver Initiative
are shown in Table 2-7.

* The average of these seven different efficienwi@s used in this analysis.
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Table 2-7: Implementation Path and GHG Benefits ofseneral Eco-Driver Initiative

General Eco-Driver
Implementation Path Initiative (passenger General Eco-Driver GHG Reduction, General
(behavior changes) cars) Initiative (freight trucks) Eco-Driver Initiative
0.00% 0.00% 0.00% 0.00
0.29% 0.01% 0.02% 0.01
0.59% 0.02% 0.04% 0.02
0.88% 0.03% 0.06% 0.03
1.18% 0.05% 0.08% 0.04
1.47% 0.06% 0.10% 0.05
1.76% 0.07% 0.12% 0.06
2.06% 0.08% 0.14% 0.07
2.35% 0.09% 0.16% 0.08
2.65% 0.10% 0.19% 0.08
2.94% 0.11% 0.21% 0.09
3.24% 0.13% 0.23% 0.10
3.53% 0.14% 0.25% 0.11
3.82% 0.15% 0.27% 0.12
4.12% 0.16% 0.29% 0.13
4.41% 0.17% 0.31% 0.14
4.71% 0.18% 0.33% 0.16
5.00% 0.20% 0.35% 0.17

The costs of this eco-driver initiative were basada similar eco-driver initiative in the
Netherlands(Senternovem, 2004Jjhe cost savings of this policy come from theuced! cost of
fuel over the policy period. The costs of the edeat program are shown in Table 2-8.

Table 2-8: Costs and Cost Savings of Eco-Driver lnative

® The largest year for this policy was 2002 which habudget of 7 million euros. This amount wagiufse our
costs, and then adjusted according to differentéise Netherlands/Michigan population and exchaages. The
result is an investment of 6.3 million annually.
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Cost of Eco-Driver Information Cost Savings of Eco- Net Costs, Eco-Driver
Year Program (Million $) Driver Program (Million $) Program (Million $)
2008 $0.0 $0.0 $0.0
2009 $6.3 $2.1 $4.2
2010 $6.3 $4.4 $2.0
2011 $6.3 $6.8 -$0.4
2012 $6.3 $9.2 -$2.8
2013 $6.3 $11.8 -$5.5
2014 $6.3 $14.5 -$8.2
2015 $6.3 $17.0 -$10.7
2016 $6.3 $19.7 -$13.4
2017 $6.3 $22.7 -$16.4
2018 $6.3 $25.7 -$19.3
2019 $6.3 $28.9 -$22.5
2020 $6.3 $32.2 -$25.8
2021 $6.3 $35.9 -$29.6
2022 $6.3 $39.3 -$32.9
2023 $6.3 $42.3 -$35.9
2024 $6.3 $45.8 -$39.4
2025 $6.3 $49.0 -$42.6

The entire Eco-Driver policy requires a significamtestment on the part of the state of
Michigan, but these investments all reap significewards in terms of fuel savings. The
combined costs, cost savings and GHG benefitseofdir eco-driver initiatives considered are
shown in Table 2-9.
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ions from TLU-2

Total Net Costs, Gas gallons Diesel Gallons Emissions
Total Costs Savings TLU- 2 (Million saved (Million Saved (Million Savings
Year (Million $) (Million $) $) Gallons) Gallons) (MMtCO2e)
2008 $0.0 $0 $0.0 0.0 0.0 0.00
2009 $112.3 $86 $26.2 29.4 0.8 0.35
2010 $115.6 $122 -$6.7 40.1 1.6 0.49
2011 $118.9 $159 -$40.0 50.9 2.5 0.63
2012 $122.2 $196 -$73.6 61.9 3.4 0.77
2013 $125.5 $235 -$109.8 72.8 43 0.91
2014 $128.9 $276 -$146.9 83.5 5.2 1.05
2015 $132.2 $312 -$179.8 93.8 6.2 1.18
2016 $135.5 $352 -$216.0 103.9 7.1 1.31
2017 $138.8 $395 -$255.8 114.1 8.1 1.44
2018 $142.1 $437 -$295.0 124.4 9.1 1.58
2019 $145.4 $483 -$338 134.8 10.1 1.71
2020 $148.7 $531 -$383 145.2 11.1 1.85
2021 $152.0 $585 -$433 155.6 12.2 1.98
2022 $155.4 $633 -$477 166.0 13.2 2.12
2023 $158.7 $675 -$516 176.6 14.4 2.26
2024 $162.0 $723 -$561 188.1 15.6 2.41
2025 $165.3 $766 -$600 200.2 16.9 2.57
Total -$4,606 24.60

Data Sources:California Energy Commission, 2003. “Californiaat&t Fuel Efficient Tire
Report: Volume 17 200ttp://www.energy.ca.gov/reports/2003-01-31_600003F-
VOL1.PDF

ANL, 2008. “GREET Model 1.8” Argonne National Laladory’'s GREET model can be
downloaded alttp://www.transportation.anl.gov/modeling_simubetiGREET/index.html

Wilbers et al. 2006. “Monitoring and evaluationbefhavioral
programmedittp://www.iapsc.org.uk/presentations/0606_Kroombimed.pdfAccessed on
8/14/08.

Ecodrive, 2007. “CIECA internal project on ‘EcoAdrig’ in category B driver training & the
driving test” April 11, 2007.
http://www.ecodrive.org/fileadmin/dam/ecodrive/Ddeads/CIECA_Eco-
driving_project_final_report_ EN.pdf Accessed 8/8/0

Florida, 2008. “Waste Tire Source Reduction andliP#wareness Program”
http://www.dep.state.fl.us/waste/quick topics/padiions/shw/recycling/InnovativeGrants/IGye
arS/fullprop/SarasotaCounty.péiccessed 8/12/08.
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GAO, 2008 http://www.gao.gov/new.items/d07246r.piEcessed 8/10/08.

Carcare, 200&ttp://www.carcare.org/tires_wheels/inflation.sh#acessed 8/12/08.

Ang-Olson and Schroeer “Energy Efficiency Strated@ Freight Trucking: Potential Impact on
Fuel Use and Greenhouse Gas Emissions”. 2001. figef#& is an average of the Bridgestone
and Michelin Study on low rolling resistant tires.

BTS, 2008.
http://www.bts.gov/publications/state transportatistatistics/michigan/html/fast facts.html

Snyder, Jesse. 2008. “A big fuel saver: Easy-mltires (but watch braking)” Automotive
News. July 21, 2008.

Senternovem, 2004.
http://www.senternovem.nl/mmfiles/Engelse%20fold2f%pril%202004 tcm24-192328.pdf
The largest year for this policy was 2002 which hadslidget of 7 million Euros. This amount
was used for our costs, and then adjusted accotdidifferences in the Netherlands/Michigan
population and exchange rates. The result is astment of 6.3 million annually.

FHWA, 2008.http://www.fhwa.dot.gov/ohim/tvtw/08juntvt/08juntpdf Assumes that mileage
on interstate highways is all above 55 mph andintanstate highways is below 55 mph.

Speed Figure, 2007.
http://bioage.typepad.com/.shared/image.htm|?/siot@ategorized/2007/05/01/fordspeedl.png
. Accessed 8/14/08. The average of these sevandtiffefficiencies was used in this analysis.

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

Key Uncertainties
TBD — [as needed and approved by the TWGS]

Additional Benefits and Costs
Low Rolling Resistance Tires can require additistapping distance at highway speeds, thus
creating safety concerns.

Conversely, encouraging reduced speeds throughetheral eco-driving program can help
improve highway safety.

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

Status of Group Approval
Pending — [until MCAC moves to final agreement aeting #5 or #6]
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Level of Group Support
TBD — [blank until MCAC meeting #5]

Barriers to Consensus
TBD — [blank until final vote by the MCAC]
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TLU-3. Truck Idling Policies

Policy Description

This policy option aims to reduce greenhouse-gdso#imer emissions from unnecessary idling

of heavy-duty vehicles, including trucks and budd® EPA estimates that truck idling
consumes 1 billion gallons of fuel annually, emigtiL1 million metric tons of carbon dioxide.
Michigan has 3.66 percent of U.S. total truck and tegistrations, so the Michigan estimates are
36.6 million gallons and 0.4 million tons of CO2ubh of this idling takes place during
mandatory rest periods to provide heating or cgotihcabin air. Substantial reductions in fuel
consumption and GHG emissions could be realizegrbyiding alternate means for cabin
conditioning.

Additional idling occurs during vehicle operatidar example loading and unloading of buses
and trucks. The implementation of public and peviiet anti-idling policies and ordinances,
targeted education of bus and truck operatorscesation of low-cost means to access available
EPA-verified technologies, could help encouragessions reductions from heavy-duty diesel
engines.

Policy Design
Goals:

Reduce heavy-duty engine idling by providing insezhavailability of electrification at
privately owned truck stops, or encouraging greaser of Auxiliary Power Units (on-board
generators) for heating, cooling, and other creatomforts on heavy-duty vehicles. Provide
financial assistance (e.g. low-interest revolviogrs) to truck-stop operators and truck
owners/operators for infrastructure developmerdgquipment purchase. Undertake targeted
educational activities as appropriate with truaks,band truck-stop owners and operators.
Achieve diesel idling reductions from heavy-dutgghl engines of 40 percent by 2015 and 80
percent by 2025, relative to baseline.

Adopt a Michigan anti-idling law based on the EPAdé| State Idling Law
(http://www.epa.gov/Smartwayl ogistics/documents/AB09 1. pdf and/or encourage adoption
of local ordinances to address idling during operadf buses and heavy trucks.

Timing:

Parties Involved: truck and bus fleet owners and operatBOT, truck-stop owners and
operators, school districts (for school busesjegtalice (enforcement)

Other: Issues to be resolved include, among others, tbieelnf implementing one EPA
verified technology over anothes.§ electrificationvs. Auxiliary Power Units); costs and
benefits associated with providing anti-idling edtructure/facilities at public rest areas
private truck stops; costs and benefits to fleetramrs and to the state; and enforcement
mechanisms that would be required. Potential fupdurces include funding from the gas tax
and from CMAQ and other federal agency grants.
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Implementation Mechanisms

Adopt a Michigan anti-idling law based on the EPAdé| State Idling Law
(http://www.epa.gov/Smartwayl ogistics/documents/4B091.pdf and/or encourage adoption
of local ordinances to address idling during operadf buses and heavy trucks.

Many other states have low interest loans to fiedadting reduction technology, but this is not
the case in Michigan. Such a program would helpigeothe capital necessary to defray the up-
front costs of investing in these efficiency impeawents.

There are also difficulties in this program thatneofrom misplaced incentives for efficiency
improvement. For example, if the truck owner ipssible for truck maintenance (and
therefore any upgrades to the truck) but the tdroker is responsible for fuel costs, then there is
no incentive for either to make an investment talsafficiency improvement. Any
implementation of this policy should try to accofmt this potential barrier to implementation.

Clean School Bus USA's newly launched National Reduction Campaign is a public
information campaign that recognizes the importat of the school bus driver as a
professional, who is responsible for the safety sewlrity of children. The National Idle
Reduction Campaign provides an opportunity for dwirgers, transportation managers, teachers,
and children to learn about air quality and dieseissions. It recognizes the positive
contributions being made by school bus driversaddition, this program promotes idle
reduction as an easy way to save money by savelgraducing wear and tear on engines,
protecting driver’s health and the health of clalirand improving air quality.

The number of school buses in Michigan is estimatdak 18,000 based on estimates provided
by the Michigan State Police, who inspect all Mgan school buses annually. EPA’s National
idle-reduction campaign calculator was used toredt the potential fuel savings and fuel costs
for a school bus idle reduction campaign. Based 86 minute reduction in idling each school
day, it was estimated that 45 gallons per yeaidgedl fuel are saved. See Table 3-1 for more
details.

Table 3-1: Cost Savings and GHG Benefits from Reded School Bus Idling
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Related Policies/Programs in Place

No state programs exist for truck stop anti-idliNgimerous trucking firms have encouraged
reducing idling through grants from EPA and ottmirses. The City of Ann Arbor has a draft
policy on truck idling reduction based on EPA recoemdations.

Type(s) of GHG Reductions

COqy:

Estimated GHG Reductions and Net Costs or Cost Savi  ngs
Table 3.2: Estimated GHG Reductions and Cost Effenteness

2015 2025 Units
GHG Emission Savings 0.35 0.87 MMtCO,e
Net Present Value (2009-2025) -$402 $million
Cumulative Emissions Reductions (2009-
2025) 7.4 MMtCO.e
Cost-Effectiveness -$54 $/tCO.e

Data Sources:

1. American Transportation Research Institute, “Idé&gl&ction Technology: Fleet
Preferences Survey,” February 2006 for technologl/raaintenance costs.

2. EPA SmartWay Transportation Partnership

(http://www.epa.gov/otag/smartway/transport/whatdmay/idling-reduction.htnfor
average idling hours and technology costs.

3. “Analysis of Technology Options to Reduce the Roehsumption of Idling Trucks,”
ANL/ESD-43, Argonne National Laboratory, Transpticda Technology R&D Center,
June 2000, for information on technology impacts.
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4. Data from EPA’s MOBILE6 model to estimate the pndgjmm of CG, emissions
attributable to Class 8 trucks.

5. Data from US DOE/EIAAnnual Energy Outlook 2008 estimate the amount of fuel
consumed annually per truck.

6. Truck-Stop Electrification data based on study dopn&NTARES Group Inc. for the
DeWitt Service Area facility in NY State:
http://www.epa.gov/smartway/documents/dewitt-stpd§.

7. Ang-Olson, J. and Schroeer, W. “Energy Efficientsatgies for Freight Trucking:
Potential Impact on Fuel Use and Greenhouse Gassttms,” Transportation Research
Board, 2001. Data for APU diesel consumption.

8. American Transportation Research Institute, “Fuelifgs/Emissions Reducing
Technologies and Incentives: Use and Preferencengmiesel Truck Owners in the
Baltimore Region,” August 2007.

Quantification Methods:

The estimated reduction in G@®missions from reduced idling was calculated basefirst
estimating the portion of emissions and fuel corion in the Michigan transportation

inventory that were attributable to Class 8 di¢elks. Then, the portion of the total fuel
consumption that would be consumed during idling estimated. Idle reduction percentages for
each year was interpolated from 2010 to 2025 bardte Michigan reduction targets of 40%

by 2015, and 80% by 2025 (see Table 3.3).
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Table 3.3: Truck Idling Activities, Idling Reduction Percentages, and Diesel Savings

Idling Diesel Saved
Estimated Number of Diesel Consumption Reduction From Idling
Class 8 Trucks in in Class 8 Truck Idling Percentage Reduction (Million
Year Michigan (Million Gallons) Applied Gallons)
2009 125,050 92.56 0% 0.00
2010 126,155 95.09 7% 6.34
2011 128,532 97.46 13% 12.99
2012 133,044 99.89 20% 19.98
2013 138,493 102.38 27% 27.30
2014 143,550 104.92 33% 34.97
2015 148,169 107.53 40% 43.01
2016 152,527 109.86 44% 48.34
2017 157,531 112.23 48% 53.87
2018 162,234 114.66 52% 59.62
2019 166,820 117.13 56% 65.60
2020 171,172 119.66 60% 71.80
2021 175,838 122.46 64% 78.37
2022 180,700 125.31 68% 85.21
2023 185,450 128.24 72% 92.33
2024 190,207 131.22 76% 99.73
2025 194,993 134.28 80% 107.42
Total 906.89
Reductions

For the purpose of this analysis, emissions froenugage of Auxiliary Power Units (APU) for
truck idling were quantified. Specifically, it wassumed that auxiliary diesel engines burn 0.2
gallons of fuel per hour of idling (see Source d\&). The CQemissions saved from idle
reduction was then netted against the, E@itted from APU usage. Table 3.4 shows the APU
diesel consumption and the net g®duced from idling.
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Diesel Consumed From
APU Usage (Million CO; Emissions from Net CO, Saved from Idle
Year Gallons) APU Usage (MMtCO 2e) Reduction (MMtCO -e)
2009 16.58 0.00 0.00
2010 17.03 0.01 0.05
2011 17.46 0.02 0.11
2012 17.89 0.04 0.16
2013 18.34 0.05 0.22
2014 18.79 0.06 0.29
2015 19.26 0.08 0.35
2016 19.68 0.08 0.40
2017 20.10 0.10 0.44
2018 20.54 0.11 0.49
2019 20.98 0.11 0.54
2020 21.43 0.13 0.59
2021 21.94 0.14 0.64
2022 22.44 0.15 0.70
2023 22.97 0.17 0.75
2024 23.50 0.18 0.81
2025 24.05 0.20 0.87
Total Reductions 1.62 7.42

The cost analysis assumes a 5-year lifetime fargdechnology equipment, applied to an
incremental percentage of Class 8 vehicles staii210, at a cost of $6,000 per veHiclEhe

EIA Annual Energy Outlook 2008 diesel fuel prices the High Energy Price Case were used
for estimating fuel savings. APU operating costseAgased on the cost of burning 0.2 gallons of
fuel per hour of idling. APU annual maintenancetsegere not included in this analysis, as
these costs were not adequately reported in surtAsygever, ATRI indicated in a study that
$300 per year can be saved in truck engine maintenahen using APU for idling. Table 3.5
shows the costs and savings from idle reductioa pear-to-year basis.

® |dle-reduction technology costs from ATRI (Dataufe #1).
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Table 3.5: Costs Estimated from Anti-ldling Policie s

Fuel Cost ($/gal) - | Annualized Capital | Direct Fuel Savings Total Annual
High Energy Price Cost of Idle Using APU Capital Cost + Fuel
Year Scenario Retrofits (Million $) (Million $) Savings (Million $)

2009 $2.83 $0.00 $0.00 $0.00

2010 $2.82 $11.66 -$14.67 -$3.02

2011 $2.92 $23.75 -$31.15 -$7.40

2012 $2.92 $36.88 -$47.89 -$11.01
2013 $3.00 $51.18 -$67.23 -$16.05
2014 $3.06 $66.31 -$87.85 -$21.54
2015 $3.09 $82.14 -$109.10 -$26.96
2016 $3.14 $93.01 -$124.59 -$31.58
2017 $3.23 $104.79 -$142.84 -$38.05
2018 $3.28 $116.91 -$160.53 -$43.62
2019 $3.34 $129.47 -$179.84 -$50.38
2020 $3.41 $142.33 -$200.97 -$58.64
2021 $3.50 $155.96 -$225.17 -$69.21
2022 $3.55 $170.29 -$248.32 -$78.03
2023 $3.55 $185.04 -$269.06 -$84.02
2024 $3.57 $200.34 -$292.26 -$91.93
2025 $3.57 $216.18 -$314.81 -$98.62

Key Assumptions: This analysis assumes idle reductions are achieniytby Class 8 diesel
truck population; these trucks idle for an averafyé hours per day; they consume 1 gallon of
diesel per hour during idlifgand that a 40% (by 2015) or 80% (by 2025) reductif diesel
idling from these Class 8 trucks will be achieved.

Program administration costs, enforcement costsfiaes have not been factored into the cost
analysis. Reduced vehicle maintenance costs haugeera factored into the analysis.

Key Uncertainties

Buses, as well as other diesel trucks that havéewn quantified here, could achieve a small
additional reduction in idling emissions. The daition of technologies that would be selected
by these trucks or fleets to reduce their emissi®igghly uncertain. This would have a
significant impact on the overall cost/cost saviofithis measure.

The use of these technologies would also caudgta decrease in the G@nd fuel

consumption reductions achieved. For example, slieeofitruck stop electrification (TSE) would
increase emissions from electricity generation.eBam a study done at a TSE service area near
Syracuse, NY, about 2670 kWh of electricity wasszoned using TSE each year for each
parking spacé.Using Michigan electricity C@emission factors this equals to about 2.1 metric

" Idle assumption from EPA SmartWay (Data Source #2)
8 See Data Source #6 for report of the SyracusesSIGH.
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tons of CQ emitted per year per electrified space. If Michigeere to have 1,000 TSE spaces
by 2025, the C@emissions from electric consumption would be 0.802tCO,, a negligible
number.

Also, equipment cost and lifetime will vary by teciogy employed. The cost value selected
was based on cost data summarized by American josasion Research Institute, representing
the capital costs of a variety of idle reductiochigology. The cost of $6,000 per vehicle
represents a mix of higher and lower technologyscdshe cost analysis does not take into
account the number of vehicles that have alreastalied idle reduction technologies. The fuel
cost assumed here is based on long-term projecgtddsts. Increases in this assumed fuel cost
will lead to greater cost savings for this measure.

Additional Benefits and Costs

Reductions in idling will also reduce emissiongaXics, NOx, and PM.

Idle emission reductions will reduce wear from eegoperation, thus leading to a cost savings
from reduced maintenance costs.

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

Status of Group Approval
Pending — [until MCAC moves to final agreement aetting #5 or #6]

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

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

9 Ml electric emission factors from Appendix F oh&tructions for Form EIA-1605 Voluntary Reporting o
Greenhouse Gaseshitp://www.eia.doe.gov/oiaf/1605/pdf/EIA1605_Insttions 10-23-07.pgif
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TLU-4. Advanced Vehicle Technology

Policy Description

Create policy that will expand the development asel of more efficient vehicle design and/or
hybrid propulsion systems.

Policy Design
Goals:

Create and expand a market for series Plug-in idyehicles with modern high energy
density battery technology, as set to penetratenértet in 2010 and encourage similar
applications to other transportation sectors, ficpublic transportation, delivery, public
services, etc. to obtain 5% total market penetnationew vehicle sales by 2025. Use this
market to encourage Michigan-based battery researdtdevelopment. Consider inclusion
of other advanced vehicle technologies.

Make available loans and subsidies to municipalitiecal governments, waste management
organizations, etc. to encourage more rapid adoptidybrid vehicles by fleets offering
public services (transit agencies, schools, angsee€ompanies) with a goal of achieving a
15% increase in hybrid use by 2020 in this sector.

Provide funding through tax incentives for the ezsl and development of freight vehicle
efficiency improvements to realize a 20% reductiogreen house gas emissions by 2025
from this industry.

Timing: The timing for advanced vehicle technology improeais will have a direct
correlation with the consumer market based ongtiees and a desire for Michigan and the
United States to become more energy independent.

Parties Involved: Public Utilities, Consumers, Original Equipment Méacturers (Battery
Manufacturers, Automobile Manufacturers) MunicipeB, Local Governments, Waste
Management, Freight Industry

Other: Incentives directed toward the consumer will bailcharket that encourages original
equipment manufacturers to produce more efficiehiale and propulsion design. This will
stimulate the ancillary manufactures to furtherrioye the efficiency of products to support the
OEMs. The majority of the subsidies and incentiwéscome at the inception of approval of
these policies to encourage the market. Subsidieésneentives will slowly taper off until the
full potential of market penetration has been gegliand the technologies have become
economically competitive.

Implementation Mechanisms

The Michigan at a Climate Crossroads study consitlan alternative vehicle technology
incentive measure that was designed to provideredits to consumers for purchasing
alternative vehicle technologies. However, the notieat they had available to examine such an
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implementation mechanism were unable to consisteapture the market pull effect of
providing a tax credit to consumers for advancedole technology purchases. The state tax
credit that they modeled was estimated to be $p80@ehicle, on average.

Related Policies/Programs in Place
Michigan hybrid electric vehicle laws and incentiviaclude the following:

State Incentives—Hybrid Electric Vehicle Reseanstl Bevelopment Tax Credit: For tax years
beginning on or after January 1, 2008 and endifigreéeanuary 1, 2016, a taxpayer engaged in
research and development of a qualified hybridesyghat has the primary purpose of propelling
a motor vehicle may claim a tax credit under theliMjan Business Tax. This tax credit is equal
to 3.9% of all wages, salaries, fees, bonuses, éssions, or other payments made in the
taxable year for the benefit of employees for ssmwiperformed in a qualified facility.

Alternative Fuel Research and Development Tax ExiempThe Michigan Strategic Fund has
designated an alternative energy zone (AEZ) withiayne State University’s Research and
Technology Park in Detroit to promote the resea®belopment, and manufacturing of
alternative energy technologies, including altexeatuel vehicles (AFV). Businesses located
within the AEZ that are engaged in qualified ati@s are eligible for exemption from state and
local taxes, to be determined by the Michigan Negtigy Authority (MNEA). Alternative
energy technology companies located in the AEZ alsy be eligible for a refundable payroll
credit under the Single Business Tax.

Alternative Fuel Development Property Tax Exemptiiriax exemption may apply to industrial
property which is used for high technology actastior the creation or synthesis of biodiesel
fuel. High technology activities include those tethto advanced vehicle technologies such as
electric, hybrid, or AFVs and their components.

Acquisition and Alternative Fuel Use Requiremertte Department of Management and Budget
is required to continue to comply with the requiesnts of the federal Energy Policy Act of

1992. The DMB must include hybrid electric vehiclgshin the state’s fleet if the vehicles are
determined to be cost effective and capable of imgéte state’s transportation needs. In
addition, as the state’s public alternative fuelliftg infrastructure continues to develop, state
motor fleet AFVs are required to fuel with alteiimatfuels to the extent possible. The DMB will
develop rules to encourage or require the useesietlifuel with the highest percentage of
biodiesel content available for diesel-powered elelsiin the state fleet.

Type(s) of GHG Reductions
COq,:

Estimated GHG Reductions and Net Costs or Cost Savi  ngs

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

Data Sources:Annual Energy Outlook 2008 (AEO 2008)
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Quantification Methods:
GHG Benefits of Advanced Vehicle Technology

There were two vehicle technologies which are aereid in this analysis: plug-in hybrid
vehicles and hydrogen fuel cell vehicles. To deteenthe number of vehicles in the program,
first the new vehicles sold in Michigan in a givwerar was estimated (Wards, 206%)and then
along an implementation path towards 5% of allsaie2025. The implementation path and
vehicle sales in the policy are shown in Table #tie AEO 2008 forecast did not have plug-in
hybrids available to the mass market until 2012 didchot have hydrogen vehicles available on
a large scale until 2013. Thus, those are theainjgars that they are considered in this analysis.

Table 4-1: Implementation Path of Advanced Light Du  ty Vehicles

Estimated Sales of Sales of
Michigan VMT per Total % plug in % plug in hydrogen
Year Vehicle Sales Vehicle Sales hybrids hydrogen hybrids vehicles
2008 625,108 12,221 0.00% 0.0% 0.0% 0 0
2009 627,795 12,273 0.0% 0.0% 0.0% 0 0
2010 630,493 12,326 0.0% 0.0% 0.0% 0 0
2011 632,541 12,366 0.0% 0.0% 0.0% 0 0
2012 634,595 12,406 0.3% 0.3% 0.0% 1,763 0
2013 636,656 12,447 0.6% 0.5% 0.1% 3,133 404
2014 638,723 12,487 0.8% 0.7% 0.1% 4,512 811
2015 640,798 12,528 1.0% 0.9% 0.1% 5,899 509
2016 641,965 12,550 1.4% 1.1% 0.3% 7,286 1,702
2017 643,134 12,573 1.8% 1.3% 0.5% 8,677 2,899
2018 644,305 12,596 2.2% 1.6% 0.6% 10,074 4,101
2019 645,479 12,619 2.6% 1.8% 0.8% 11,475 5,307
2020 646,654 12,642 3.0% 2.0% 1.0% 12,882 6,518
2021 646,869 12,646 3.4% 2.2% 1.2% 14,272 7,721
2022 647,083 12,650 3.8% 2.4% 1.4% 15,664 8,926
2023 647,297 12,655 4.2% 2.6% 1.6% 17,056 10,131
2024 647,512 12,659 4.6% 2.8% 1.8% 18,449 11,337
2025 647,727 12,663 5% 3.0% 2.0% 19,432 12,955

The costs (except plug-in hybrids) and miles pdpgaefficiency of these two advanced vehicle
technologies as well as for a conventional gasaletécle come from the Annual Energy
Outlook 2008. The estimate of the price differebeaveen plug-in hybrids and traditional
vehicles comes from the California Air Resourcesiidor the years 2012-2017. The cost

1% The estimate was made based on the Retail satesnofehicles in the country, multiplied by the qeetage of
vehicle registrations that take place in Michigdrhis figure was grown according to growth facterghin the
Michigan Inventory and Forecast.
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difference is estimated to be 10k for the years822025, based on personal communication
with the TWG on 9/24. The average per vehicle VidiT2005 was estimated to be
12,013(Wards, 200%) and that figure is grown according to VMT growttcfors from the
Michigan Inventory and Forecast. The gasoline usedconventional vehicle in a typical year is
determined by dividing the per vehicle VMT by theeeage mpg from the AEO 2008. The
gasoline used in a hydrogen or plug-in hybrid iswdated in the same way, and the difference
between the conventional and advanced vehicleeigdiions of fuel saved. For this analysis it
was assumed that these vehicles will be on thefaraah average of ten years. The gallons of
fuel saved was then multiplied by the emissiongofaior gasoline (11.74 metric tons/1000 gals)
to determine the CO2e savings from the advanceigiesi(ANL, 2008). The GHG benefits of
the policy are shown in Table 4-2.

Table 4-2: GHG Benefits of Advanced Vehicle Technol ogies
Million Gallons Million Gallons MMtCO2e MMtCO2e
of Fuel Saved, of Fuel Saved, Reduced, Plug- Reduced, MMtCO2e
Year All Plug-ins Hydrogen ins Hydrogen Reduced, Total
2008 0.00 0.00 0.00
2009 0.00 0.00 0.00
2010 0.00 0.00 0.00
2011 0.00 0.00 0.00
2012 0.3 0.00 0.00 0.00
2013 0.8 0.1 0.01 0.00 0.01
2014 15 0.1 0.02 0.00 0.02
2015 2.4 0.2 0.03 0.00 0.03
2016 3.4 0.3 0.04 0.00 0.04
2017 4.6 0.6 0.05 0.01 0.06
2018 6.0 1.0 0.07 0.01 0.08
2019 7.6 1.4 0.09 0.02 0.10
2020 9.4 1.9 0.11 0.02 0.13
2021 11.4 2.5 0.13 0.03 0.16
2022 13.3 3.3 0.15 0.04 0.19
2023 15.1 4.0 0.17 0.05 0.22
2024 17.0 4.8 0.19 0.05 0.25
2025 18.9 5.8 0.21 0.07 0.28
Totals 1.26 0.29 1.55

Cost of Advanced Vehicle Technologies

The additional cost of these advanced vehicles sdmen the AEO 2008. The difference
between the cost of a conventional vehicle anddamareced vehicle was calculated for all years
in the policy. There are also cost savings thateetnom reduced fuel use. The initial analysis
considers 50% of the advanced vehicles sold tobgact and 50% of them to be mid-sized. In
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years where only compact or mid-sized are avaijdbén 100% of sales are in that category.
While the price difference between the advancedcandentional vehicles is declining from
year to year. The additional cost is between 48@&sand dollars for hydrogen vehicles and
between 25 and 10 thousand dollars for plug-in idghiThe price of gasoline comes from the
common assumptions memo and is shown in TableT4& cost savings and total costs of the
policy can also be seen in Table 4-3.

The additional infrastructure cost of installingdhggen vehicles is not included in this analysis,
but it is likely that these costs would be sigrafit. How widespread (geographically) hydrogen
vehicles will become and whether the majority ohews will be private parties/citizens or as
part of public vehicle fleets, will have an impact infrastructure costs. If the vehicles remain
centralized in a small area, then infrastructugwill be a relatively small portion of the total
cost of TLU-4. One advantage of plug-in hybridottie vehicles is that the necessary electricity
infrastructure is already in place.

Table 4-3: Costs and Cost Savings of Advanced Vehic  le Technologies

Cost

Additional Additional Savings Cost Net

Cost, Plug Cost, (Fuel), Savings Cost, Net Cost,

in Hybrids Hydrogen Gasoline Plug-in (Fuel), Plug-in | Hydrogen | Total Cost
Year (MM$) (MM$) ($/gal) Hybrids Hydrogen | Hybrids | Vehicles TLU-4
2008 0.0 0.0 3.05 0.0 0.0 0.0 0.0 0.0
2009 0.0 0.0 2.85 0.0 0.0 0.0 0.0 0.0
2010 0.0 0.0 2.94 0.0 0.0 0.0 0.0 0.0
2011 0.0 0.0 2.98 0.0 0.0 0.0 0.0 0.0
2012 44.1 0.0 3.00 0.9 0.0 43.2 0.0 43.2
2013 78.3 18.3 3.05 2.4 0.2 75.9 18.2 94.1
2014 56.4 35.1 3.11 4.6 0.3 51.8 34.8 86.6
2015 73.7 21.0 3.12 7.4 0.5 66.3 20.5 86.8
2016 91.1 67.2 3.17 10.9 11 80.2 66.1 146.3
2017 86.8 105.4 3.23 15.0 2.0 71.8 103.4 175.2
2018 100.7 142.7 3.27 19.7 3.2 81.0 139.5 220.5
2019 114.8 176.3 3.33 25.4 4.7 89.4 171.6 261.0
2020 128.8 209.6 3.40 31.9 6.6 96.9 203.0 299.9
2021 142.7 240.4 3.49 39.7 8.9 103.0 231.6 334.6
2022 156.6 269.8 3.53 46.8 115 109.8 258.3 368.1
2023 170.6 297.0 3.53 53.5 14.2 117.1 282.8 399.9
2024 184.5 321.9 3.55 60.5 17.1 124.0 304.8 428.8
2025 194.3 357.5 3.52 66.4 20.4 127.9 337.1 464.9
Total Cost $1,238 $2,172 $3,410
$/Ton $984 $7,402 $2,198

Data Sources:
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US EIA. Annual Energy Outlook 2008 Suppleméreble 59. New Light-Duty Vehicle Fuel EconoamgTable 60.
New Light-Duty Vehicle Pricebttp://www.eia.doe.gov/oiaf/aeo/supplement/indexlhrAccessed 8/27/08.

ANL, 2008. “GREET Model 1.8” Argonne National Laladory’s GREET model can be downloaded at
http://www.transportation.anl.gov/modeling_simubetiGREET/index.html

Wards 2007. “Motor Vehicle Facts & Figures 2007.akfs Automotive Group.

California Environmental Protection Agency Air Rastes Board, “Initial Statement of Reasons. 20Q@p&sed
Amendments to the California Zero Emissions Vehiiegram Regulations”. Feb 2008.

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

Key Uncertainties

The Miles per Gallon figure from the Annual Ene@utlook is not entirely clear. Plug-in hybrid
vehicles have both gasoline and electricity congionpso it is not certain how the electricity
consumption calculated in the AEO is converted antuiles per gallon figure. The calculation
for hydrogen fuel cell vehicles is even more coafijdbecause no gasoline consumption is
taking place. Nonetheless, there is a figure fdesnper gallon in the AEO 2008 for both of these
technologies, and that is used as a stand in éoetiergy consumption of these vehicles. It is
assumed that their mpg values are an attempt tpuatnfuel cost equivalent. If these are not
appropriate, then the TWG should provide a betiarce of the mpg of these advanced vehicles
over the policy period.

In addition, the electricity generation mix for Migan includes more coal than the national
average. This could contribute to an underestimaifiche emissions that come from a plug-in
hybrid vehicle, if the AEO 2008 information accasifior electricity emissions on a national
level.

Additional Benefits and Costs

This policy could serve to reestablish Detroit dsealer of automotive research, which would

have benefits across the state. In addition, pesgne advanced vehicle technology can have
benefits far beyond the borders of Michigan, imtgiof energy security, economic growth and
environmental quality.

Feasibility Issues

TBD — [as needed and approved by the TWGS]

Status of Group Approval
Pending — [until MCAC moves to final agreement &eting #5 or #6]

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

Barriers to Consensus
TBD — [blank until final vote by the MCAC]
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TLU-5. Congestion Mitigation

Policy Description

Improve traffic flow and travel time through expamgithe use of intelligent transportation
systems (ITS). In conjunction with expanding ITi®& following actions should also be
considered; identifying and improving key bottlek&cconstruct modern roundabouts at
appropriate intersections, and continue the uskesoMDOT courtesy patrol on congested
roadwaysA four day workweek and flex-time should be enagedigo reduce congestioAll of
these elements contribute to reducing travel delapoth recurring and non-recurring
congestion.

Promoting the development of intermodal freightriierals will facilitate freight shipment on rail
and air thus reducing the volume of freight on Mgetm roadways. By supporting these efforts
the congestion mitigation policy option will alloier more efficient travel and increased
economic output.

Policy Design

Goals: Below are initial goals for this policy. The fingbals will be determined once GHG
reductions and associated costs have been analyzed.

Reduce travel time delay from recurring and nordnecg congestion in Michigan’s major
urban areas (metro Detroit and Grand Rapids) by bp2025.

Reduce travel time related to non-recurring conigegt.e. road construction) by continuing
to implement and refine the Michigan Work Zone 8aénd Mobility Policy. This policy
sets a 10 minute threshold for congestion relaieddad work. If a vehicle is delayed more
than ten minutes this flags the department to ve@ed modify its standards.

Timing: 2010-2025

Parties Involved: Michigan Department of Transportation and USDOTédfatiHighway
Administration, MPOs

Other-

Implementation Mechanisms

Congestion reduction in the major metropolitan afERD—[CCS-drafts-based-onTFWG-inputs; -~ {

this can beachieved through implementing an appropriate coratiimdeveloped-as-they-go
along;and-can-start-early orlate-as-they préferevelof the methods described in the policy
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description. In 2005 metro Detroit drivers had 53uis of delay annually and Grand Rapids
drivers had 24 hours of delay annually. (Delayrasties are for one driver versus free-flow

Funding intermodal freight initiatives such as tetroit Intermodal Freight Terminal (DIFT)
and the West Detroit Rail Junction will be providedncrease rail efficiency and reduce the
number of long haul shipments on Michigan roadwéyis measure is addressed in TLU-8.)

Related Policies/Programs in Place
TBD

Type(s) of GHG Reductions
COzi

Estimated GHG Reductions and Net Costs or Cost Savi  ngs
Table 5-1. Summary of TLU-5 Congestion Mitigation
20152010 20252020 Units
GHG emission savings 0.0804 0.1810 MMtCO,e
Net present value (2006—-2025)2020) -$13581 $ Million
Cumulative emissions reductions (2006— 1.680.-82 MMtCO,e
2025)2020)
Cost-effectiveness -$80.6399-83 $/MtCOze
GHG = greenhouse gas; MtCO-e = million metric tons of carbon dioxide equivalent;
Table 5-2. Summary of Detroit and Grand Rapids Cong  estion Mitigation
2015 2025 Units
GHG emission savings 0.05 0.12 MMtCO,e
Net present value (2006—2025) -$21 $ Million
Cumulative emissions reductions (2006—2025) 1.12 MMtCO.e
Cost-effectiveness -$21.56 $/MtCO.e
GHG = greenhouse gas; MtCO.e = million metric tons of carbon dioxide equivalent;
Table 5-3. Summary of Statewide Non-recurring Conge  stion Mitigation
2015 2025 Units
GHG emission savings 0.03 0.06 MMtCO.e
Net present value (2006—2025) -$114 $ Million
Cumulative emissions reductions (2006—2025) 0.56 MMtCO.e
Cost-effectiveness -$204.67 $/MtCO2e

GHG = greenhouse gas; MtCO-e = million metric tons of carbon dioxide equivalent;
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Data Sources:
Urban Mobility Report Texas Transportation Instityt2007.
Highway Economic Reporting Systemodel, Federal Highway Administration

Quantification Methods: Analysis of congestion mitigation was undertakeajgylying the
stated goals of a 10 percent reduction in travelgidelay from congestion in metro Detroit and
Grand Rapids by 2025 using fuel savings and corggedelay equations from the Texas
Transportation Institute 2007 Urban Mobility Repofthe amount of delay for each metro area
was forecast using historical data from TTI goiragk to 1982. The quantity of fuel wasted was
then calculated for each year using the TTI equmt&lating fuel loss due to various congestion
levels (a non-linear relationship), and then theoamt of fuel wasted if delay were to be reduced
10% in 2025 and by proportionally less during theagpe in period of 2010 — 2025. The
difference represents the fuel savings due to #tedd/Grand Rapids congestion reduction
program. The statewide program to reduce delays\fron-recurring congestiof€.g.,road

work and traffic incidents) was estimated to prevapproximately half the benefits of the
program for recurring and non-recurring congestibatHife-cyele-analysis-with-supphy/demand
equilibrium-adjustments-on TWG-approval]

Benefits were calculated based on savings fromaedifuel consumption using a value of $3.82
per gallon (the average price of fuel year-to-dte2008). Costs for the metropolitan area
programs were estimated using a methodology parallthat in FHWA’s HERS model. It was
assumed that all improvements made would be uridstteo the point where a 1.1 benefit to
cost ratio was maintained. For the work zone argident management program, a 2.0 benefit to
cost ratio was estimated. Benefits and costs wexe summed to reach the results presented.

It should be noted that benefits of $2,043 millimre estimated in travel time savings using the
TTI Urban Mobility Report methodology. As an indirbenefit, these savings were not included
in our estimate of direct benefits, but are verpamiant to bear in mind.

Key Uncertainties

The effects of the statewide non-recurring congesteduction measures are somewhat
speculative as there is not much data on congeatidrdelays on roads and highways outside of
metropolitan areas.

Additional Benefits and Costs

Feasibility Issues

Funding for the ITS and capacity expansion/botit&rrelief measures is dependent on state
budget and fiscal status and policymakers’ approval
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Status of Group Approval
Pending — [until MCAC moves to final agreement &eting #5 or #6]

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

Barriers to Consensus
TBD — [blank until final vote by the MCAC]
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TLU-6. Land Use Planning and Incentives

Policy Description

Implement state policies and programs that enceul@l and regional planning and
development strategies in order to reduce the giegjlegrowth of vehicle miles traveled (VMT)
and corresponding greenhouse gas (GHG) emissitiesSTiate will enable each region to adopt
a unique mixture of policies to reach reductionlg@aits own manner. Strategies include:

Promoting and expanding regional growth managemgtions that result in more compact
mixed-use, transit-oriented, walkable development

Transportation system management and pricing tltatsfor greater investment in
alternatives to the single-occupancy vehicle, aghublic transit

Use of other land use related economic developtoerg as recommended in the Michigan
Land Use Leadership Council’'s Report (2003).

Policy Design
Goals:

To reduce the conversion of greenfield open lardetelopment 25% by 2015, 50% by
2025, and 80% by 2050 compared to Michigan’s lsselgrowth pattern of 2000-2005.

To encourage communities to utilize an “infill” appch for both new and redevelopment
projects by focusing on areas where infrastrucalneady exists. On a local and regional
basis, track and compare private and public peagentf investments of infill
development/redevelopment vs. greenfield developmen

Beginning in 2009, work to ensure that at least @%ew/future statewide growth utilizes
more compact development or transit-oriented devetnt design.

These goals can be accomplished through

Multi-jurisdictional land use planning and zoningjipies, tax base sharing, and providing
state and local incentives.

Market-based approaches in future land developemeshhousing policies that focus public
and private investments toward achieving highesigntransit-oriented, compact or mixed-
use development (where appropriate), while consgmiatural resources and protecting our
land-resource based industries.

Integrated transportation policies, investmentstesy management, and pricing to offer
Michigan residents and visitors access to an ereffigient and cost-effective variety of
travel options.

A new Statewide Comprehensive Planning Law enadteid.could be focused on public
participation in creating a locally driven comprabiwe planning process for local units of
government to follow in meeting key statewide gdatseconomic, social and environmental
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priorities. If plans are enacted by a certain @stablished, those communities would qualify
for priority funding from state government programs

Timing: Governor and appropriate Cabinet members shouidtmiplanning and administrative
activities in 2009 to shape transportation and Bexklopment plans and policies that support
this goal in 2010 and beyond. Prepare additionabkmg legislation for the 2009-10 legislative
session supporting the goal.

Parties Involved: Michigan Departments of Transportation, EnvironraéQuality, Labor and
Economic Growth, Agriculture and Natural Resourdéghigan local governments,
Metropolitan Planning Organizations; Transportaftdanning Regions; real estate development
and home builders industry, economic developmeetésts, environmental, conservation and
community interest groups.

Implementation Mechanisms

To achieve these land use goals, the state anldcdaeenunities will need to use some or all of
the following strategies. All of these strategiesdibeen used in other states and regions.

1. Priority Areas Designated For Planned Growth

Establish a process to designate types of prigribyth areas within the state. Priority growth
areas could include town centers, downtowns, redioanters, neighborhood centers, transit
corridors, and transit station areas. Establistoagss to encourage higher density housing and
employment growth, mixed-use and mixed-income drekent, and bicycle, pedestrian, and
transit-friendly development within these areagmy growth areas could include brownfields
(old commercial or industrial sites)s appropriate in the context of the study oeredlopment
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| of contaminated sites in MichigaDevelopment and re-development within these aneatd
be promoted through incentives, technical assistaaed/or regulation.

2. School Siting and Accessibility

Review and revise school siting laws in Michigamémove excessive acreage requirements that
drive schools into undeveloped areas. Encouragdetelopment or rehabilitation of schools in
priority growth areas and to make it easier foldrken, teachers, and parents to get to school on
foot, bicycle, and transit.

3. Jobs-Housing Balance

Plan and zone for new housing development to leipized near existing jobs and plan and
zone for new commercial development near existmgsing. Implement financial incentives
and/or regulation to encourage a range of housgipestand affordability levels that support a
community’s local work force, which will create t@ger jobs-housing balance and reduce the
length and number of vehicle trips.

4. Smart Growth Planning, Modeling and Tools

Institute statewide and municipal planning requeeits and/or incentives to implement TLU-6.
Provide technical assistance to communities ongrastices in zoning, parking, and street
design to increase walking, bicycling and trans#;uo encourage higher density, transit and
walking-oriented development; and to balance regioesidential, commercial and industrial
needs. (Example: Oregon’s Transportation and Grd#ahagement technical assistance
program for Oregon communities:

http://www.lcd.state.or.us/LCD/TGM/index.shtml.)

Create an integrated transportation and land usedsting model for use statewide. This tool
would enable communities to predict increased \Jemmcles traveled and greenhouse gas
emissions based on proposed developments.

5. Targeted open space protection

Establish programs and/or requirements to predezydorestlands, natural areas, agricultural
land, and parkland, which will help to guide deystent and redevelopment into
targeted/priority growth areas.

6. Transportation Investments
Transit- and Pedestrian-Oriented Development

Plan for and invest in transit- and pedestriansied corridors that will draw and support higher
density, mixed-use development along public tracwitidors.

7. Complete Streets and Well Connected Streets
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Develop statewide guidance and technical suppo&éonplete Streets and Well Connected
Streets to shorten trip distances, to make walland, walking to transit safer and more
convenient, to reduce the need for overly larganrdrterial roads, and to support higher density
development.

8. Funding

Target new and existing environmental bond, taditréax increment financing, transportation
and housing dollars from regional, state, and f@dsurces to those projects that help meet
these land use and development goals.

The implementation of various TDM measures (eagpanls, parking cash-out) and provision

of transit will facilitate the land use and vmt redion goals presented here. The TDM measures
are not quantified here, although the costs fonsiaservice necessary to support more compact
development are included here (and transit is azedyseparately as a stand-alone measure in
TLU-7).

Related Policies/Programs in Place

TBD

Type(s) of GHG Reductions
COZ:

Estimated GHG Reductions and Net Costs or Cost Savi  ngs

Table 6-1 Summary of TLU-6 Land Use Planning and In  centives
2015 2025 Units
GHG emission savings 0.14 0.4346 MMtCOze
Net present value (2006-2025) -598Net-savings $ Million
Cumulative emissions reductions (2006—2025) 3.1644 MMtCOze
Cost-effectiveness -189Net-savings $/MtCOze

GHG = greenhouse gas; MtCO.e = million metric tons of carbon dioxide equivalent;

Table 6-2 Speculative Projection of TLU-6 Land Use  Planning and Incentives for 2050

2050 Units
GHG emission savings 1.15 MMtCO,e
Net present value (2006—2025) Net savings $ Million
Cumulative emissions reductions (2006—2025) 23.02 MMtCO2e
Cost-effectiveness Net savings $/MtCOze

GHG = greenhouse gas; MtCOe = million metric tons of carbon dioxide equivalent;

Data Sources:
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Total population in 2000 is identified by five Ceisgract density ranges as identified in the
CUTR model (<500, 500-1,999, 2000-3,999, 4,000-9,8A8d 10,000 or more persons per
square mile).
The change in population from 1990 to 2000, and@ated share of change by density
range, is identified from Census data.
For the Baseline scenario, new population growtiweéen 2000 and 2020 (as determined
from CCS baseline assumptions) is allocated ta ttawsity ranges based on the share of
growth in the 1990-2000 timeframe.
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The proportion of existing housing stock (populajithat would be redeveloped over this
time frame is estimated at 15%, of which two-thiigisedeveloped in place and one-third is
redeveloped elsewhere, with this redevelopmentaté to tract density ranges based on the
1990-2000 share of population growth. (The 15%tamdthirds figures come from the 2007
Growing Cooler report Section 1.7.3, citing anaysi Census data by Nelson [2006]).

For the Climate Action scenario, a significantftsini the proportion of new development

and relocated redevelopment is assumed to take,plath higher-density tracts (> 2,000
persons per square mile) receivB@06% of new development under this scenario compared
with -17erly>0X% percen{a flight from denser areasinder the Baseline scenario. Total
population by tract density under this scenarithén calculated.

Total personal-travel VMT is calculated under ttes@&line and Climate Action scenarios,
based on VMT per capita (from the CUTR model) andlt2025 population by tract density
range, and the percent reduction in personal-trdMEl is calculated.

The percent reduction in VMT is adjusted by 90%d4tmate the percent reduction in GHG
emissions. This factor is the same as that us#teiGrowing Cooler report to account for

the fact that higher-density areas may experieaneew/hat lower travel speeds and therefore
slightly reduced fuel economy.

%78 "&
78 9"

%71:;"&
%7 2"& "
#

Key Assumptions:

Fraction of new population growth and redevelopnsn€ensus tract density, under
Baseline scenario.

Assumed shift in the fraction of new populationwtio and redevelopment from lower-
density to higher-density Census tracts, under &kni\ction vs. Baseline scenario.

Percent of residential building stock redevelopeEtigite) over the analysis time frame.
Key Uncertainties

) - (

(

VMT has remained relatively flat in Michigan sir@@02. A variety of factors may be
contributing to this, in particular the economiogldown seen in Michigan and increases in fuel
prices are likely to be responsible. Changes iml@onomic conditions and fuel prices could
both have significant impacts on VMT in the state.
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Advancement in alternative fuel technology andctireesponding use of new fuel sources that
either reduce or eliminate GHG emissions by vekigieMichigan could alter the priority to
reduce VMT. Therefore, more holistic and compreiveriand use development patterns that
protect our farmland and other natural resourcefi miovide more carbon sinks rather than
sources and thereby further help reduce net GHG.

The estimates developed using this methodologg@msistent with results found in meta-
analysis in the published literature, such as élsemtGrowing Coolerreport from the Urban
Land Institute (ULI).Using the methodology provided in Growing Coolke, following

Table 6-3 Growing Cooler Methodology for TLU-6 Land Use Planning and Incentives

2015 2025 Units
GHG emission savings 0.14 0.41 MMtCO2e
Net present value (2006—2025) Net savings $ Million
Cumulative emissions reductions (2006—2025) 3.08 MMtCO2e
Cost-effectiveness Net savings $/MtCO2e

GHG = greenhouse gas; MtCOe = million metric tons of carbon dioxide equivalent;

Additional Benefits and Costs
) ( ( 3

( % (

( :

Alternative patterns of development have a largalrer of additional impacts, which may
provide both benefits and costs. Smart growth giewia range of co-benefits that are well
documented in other places. Prominent among tisetbe ireduced cost of providing utilities and
infrastructure, because smart growth makes beseiofiexisting facilities and infrastructure and,
on average, has lower demand. Improved air qualitiglic health (e.qg., due to walking), and
quality of life are also notable co-benefits.

VMT is considered by some economists to be a “tegddconomic indicator, one that
foreshadows the greater economic trend. In theemireconomic climate, Michigan cannot
afford to impose strict cap limits on VMT. The ®aooust remain on encouraging infill
development and more compact or transit-oriented| lase patterns, which will in turn lead to
reductions in the growth of VMT.
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Feasibility Issues

Smart growth policies are being considered andemphted around the country in a wide range
of communities. Because most policies are deregylah nature, this significantly lowers
political barriers.

Status of Group Approval

Pending — [until MCAC moves to final agreement &eting #5 or #6]

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

Barriers to Consensus
TBD — [blank until final vote by the MCAC]
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TLU-7. Transit and Travel Options

Policy Description
Reduce the number of single-occupant vehicle aipbimprove the efficiency of daily travel by:

Creating, enhancing and promoting public transiitoos such as commuter rail, light rail,
streetcars, and bus rapid transit

Enhancing transit service through route expansimneased service frequency, longer
service hours, and/or better system coordinatiod; a

Facilitating increased carpooling, vanpooling, biiand walking.

These actions will reduce GHG emissions by decngasir slowing the growth of, vehicle miles
of travel, thus reducing fuel consumption.

Policy Design
Goals: Below are two initial goals for this policy. Thenéil goals will be determined once GHG
reductions and associated costs have been analylzedhaseline year is 2002.

Double transit ridership by 2015 and double it adaji 2025 (line-haul systems).

Double the number of carpool and vanpool partidipéry 2015 and double again by 2025.

Timing: 2009-2025

Parties Involved: Michigan legislature, MDOT, regional transit opera, local governments,
Amitrak, freight railroads, schools.

Implementation Mechanisms
Below are several actions that would be necessaaghieve the goals listed above.

Amend Michigan Constitution to provide broader rarwd funding mechanisms for public
transit.

Build additional park-&-ride lots to encourage amhble increased transit ridership. Ensure
these lots have bicycle storage facilities. Alsnstanuct carpool lots to provide more
opportunity for ridesharing in Michigan.

Provide incentives for transit-oriented developreamd focus growth in areas already served
by transit.

Incorporate bike lanes into roadway constructioth @Tonstruction plans wherever possible.
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Encourage/require sidewalks in new developmentseacourage their addition in areas

where they are now absent.

Implement metropolitan transit plans, including 8@ast Michigan’s Transit Vision; Grand
Rapids’ Great Transit, Grand Tomorrows study; atieoexisting plans throughout the state.

Pursue implementation of inter-city transit servideere it is cost effective and provides the
greatest GHG benefits in relation to other traopttons.

Undertake a public education campaign to identjfiantify, and effectively communicate
the benefits of public transit to people who danitrently use it. Such a campaign will be
necessary to generate the support needed fortkocalitiatives to fund transit

improvements.

Related Policies/Programs in Place

Existing transit systems have experienced a 1%epéincrease in urban ridership between 2005

and 2008.

Type(s) of GHG Reductions
COzi

Estimated GHG Reductions and Net Costs or Cost Savi  ngs
Table 7.1. Summary of Reductions from TLU-7
2015 2025 Units
GHG emission savings 0.13 0.50 MMtCO,e
Net present value (2009-2025) $655 $ Million
Cumulative emissions reductions (2009-2025) 3.54 MMtCOze
Cost-effectiveness (2009-2025) $185 $/MtCOze

GHG = greenhouse gas; MtCO.e = million metric tons of carbon dioxide equivalent;

Data Sources:

Making Transit Work: Insight From Western Europ@n@da, and the United States—Special
Report 257. Transportation Research Board: WastindC, 2001.

Current and historical transit ridership, by moget (urban/rural, bus, or paratransit) from

National Transit Database.
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Vehicle Or Unlinked
Train Revenue  Passenger Passenger Operating Capital  Federal cost
2006 Michigan Transit Data (NTD) Mode Miles Trips Miles cost Fare Revenue cost share Total cost Net Cost/VRM
Automated

Detroit Transportation Corporation Guideway 608,222 2,307,909 3,231,073 12,295,052 991,814 $ 20.21
Bay Metropolitan Transit Authority Bus 1,001,407 518,490 2,736,135 4,615,650 612,597 $ 4.61
Battle Creek Transit Bus 457,586 517,949 1,854,257 2,578,862 295,541 $ 5.64
Suburban Mobility Authority for Regional Transportation Bus 11,437,915 10,684,202 87,025,343 79,829,748 10,121,712 $ 6.98
Suburban Mobility Authority for Regional Transportation Bus 337,192 233,537 499,340 0 0 $ -

Mass Transportation Authority Bus 2,798,210 4,584,462 15,766,906 11,917,500 1,981,690 $ 4.26
Interurban Transit Partnership Bus 3,911,464 7,048,057 26,289,253 21,622,993 3,392,574 $ 5.53
City of Jackson Transportation Authority Bus 336,643 559,435 1,622,397 1,550,841 263,011 $ 4.61
Kalamazoo Metro Transit System Bus 1,546,154 2,782,397 7,948,428 9,029,419 1,502,367 $ 5.84
Capital Area Transportation Authority Bus 2,968,101 9,572,798 25,998,915 22,513,206 3,328,804 $ 7.59
Muskegon Area Transit System Bus 432,497 478,873 2,236,337 2,282,930 245,831 $ 5.28
Saginaw Transit Authority Regional Service Bus 681,292 687,694 2,730,145 4,690,854 459,237 $ 6.89
Ann Arbor Transportation Authority Bus 2,403,730 5,338,018 17,401,939 18,529,134 2,907,408 $ 7.71
City of Detroit Department of Transportation Bus 14,949,745 37,083,344 200,196,964 174,619,203 23,444,999 $ 11.68
Twin Cities Area Transportation Authority Bus 53,294 17,132 56,394 177,667 6,826 $ 3.33
City of Holland Macatawa Area Express Bus 275,870 92,090 328,128 1,007,404 72,434 $ 3.65
Blue Water Area Transportation Commission Bus 375,248 495,069 1,286,931 1,715,093 75,515 $ 4.57
University of Michigan Parking and Transportation Services Bus 956,788 5,682,304 13,906,872 5,284,619 1,327,051 $ 5.52
Interurban Transit Partnership Vanpool 17,821 1,800 62,942 46,824 15,518 $ 2.63
Interurban Transit Partnership Vanpool 26,145 921 64,839 46,824 15,518 $ 1.79
Kalamazoo Metro Transit System Vanpool 24,531 12,178 197,066 74,254 47,864 $ 3.03
Total Total 45,599,855 88,698,659 411,440,604 374,428,077 51,108,311 78,192,296 96,284,513 305,227,548 $ 6.69

Michigan Climate Action Council
www.miclimatechange.us

55

Center for Climate Strategies
www.climatestrategies.us




Operating cost per passenger and per passengebmibeode type (urban/rural, bus, or
paratransit) from National Transit Database.

Revenue per passenger and per passenger-mile,ds/type (urban/rural, bus, or paratransit)
from National Transit Database.

Quantification Methods:

This analysis examines the reductions in GHGs plesbiy shifting from personal motor
vehicles to transit, which emits fewer GHGs perspager mile. The calculation of GHG
reductions must account for the reduction in theloer of private VMTs and also account for
the partially offsetting increase in transit VMTis.addition to these direct reductions from
individuals’ shift of modes, two more long-termdirect effects are estimated: (1) the shifting of
trips from personal vehicles to transit can rediheenumber of vehicles on the road, and thus the
amount of congestion in urban areas and (2) redumngestion improves traffic flow and can
improve actual average vehicle fuel economy. Stibave also demonstrated that increased
transit service can help shape land-use pattenasliag densities and proximity to the center of
urban areas. This has been shown to result in eelddT by those living in transit corridors,
even if they never use transit.

Direct quantification was undertaken for improvemsan service frequency, reductions in travel
time, and the introduction of new and expansioaxi$ting routes and services for bus, BRT,
commuter rail, and vanpools.

Travel time improvements provide a well-documentezhns of improving transit service and
ridership. There is a direct benefit to riders heseathe improved service reduces the
“generalized cost” (time cost plus financial cadt}heir trip. In addition to co-benefits in
improving service frequency, there is about a -eledticity for transit travel time.

Service frequency increases ridership by existidgrs and attracts new riders. As waiting time
between vehicles has been shown to be valued albouimes more strongly on average than
actual travel time, this mechanism can prove véfigcéve. There is a reported

0.5 elasticity for service frequency alone (timénW@en buses), while the aggregate impacts for
service improvements in time between vehicles ekt time have shown an elasticity of
between 0.6 and 1.0, incorporating the time anguigacy impacts of aggregate increases in
service miles provided. The aggregate elasticgingia value of 1.0, was applied to the total
increase in vehicle revenue service miles to cagtoth factors together.

For service expansions and introduction, bothiteeature and a first-order statistical analysis
show a long run elasticity for service expansiob&fveen 0.6 and 1.0. An elasticity of 1.0 was
applied to service increases.

The total operations and capital costs for progdhme additional transit services were totaled,
and then reduced by the federal cost share (avé@age 2002-2006) for these expenditures.
The cost savings for avoided provision of roads lsigdways and for vehicle operating cost
savings (at the IRS reimbursement rate of $0.5@®rporating fuel, tires, oil, maintenance,
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repairs and depreciation) were then subtractedawige the above result of approximately $655
million in net costs.

Key Assumptions:

Transit services can be expanded and introductie aame average operating cost as current
services. A mix in transit modes that includes BBdmmuter rail, and vanpools decreases the
average net operating cost of bus service, whialni®st the only service being offered.

New or improved services will be able to attradership in a manner consistent with service
improvements in other similar areas of the cou(itey, the transit market is not at saturation).
Current fuel price increases provide a strong agqurfor this assumption.

Key Uncertainties

Funding availability for the provision of additidrteansit service is uncertain, especially for the
dramatic increases proposed here.

Additional Benefits and Costs

The provision of transit service provides otherdfga and cost impacts. The ability of transit to
encourage and facilitate land use changes toward ommpact development is very important.
Related to this is the role transit plays in hejpio improve the quality of life and attractiveness
of cities and to maintain urban populations

Transit services have a large number of additionphcts which provide additional benefits.
Transit service provides mobility, accessibilitpdesafety benefits that are not included in the
analysis above. Important other co-benefits incinggroved air quality, public health (e.g., due
to walking), and quality of life. Transit benefitsreducing congestion and those in facilitating
land use patterns such as transit-oriented developand smart growth are very significant and
as noted are partially reflected in the analysisvab

Typically, transit service (dominated by bus seggicbut also for light rail) averages slower
travel times for users than personal vehicles.

Feasibility Issues

Funding availability for the provision of additidrteansit service is uncertain, especially for the
dramatic increases proposed here. To a signifexetent, the ability to implement this measure
depends on the budget and financial condition efstiate, and the willingness of state and local
policy-makers to provide dedicated, long-term fumgdior services. The rapid implementation
envisioned here may also have barriers in thetabdiprocure vehicles and build infrastructure
rapidly enough.

Status of Group Approval
Pending — [until MCAC moves to final agreement &eting #5 or #6]
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Level of Group Support
TBD — [blank until MCAC meeting #5]

Barriers to Consensus
TBD — [blank until final vote by the MCAC]
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TLU-8. Increase Rail Capacity and Address Rail Frei ght System Bottlenecks

Policy Description

Michigan can reduce GHG emissions in the transportaector by encouraging more energy
efficient freight movement. Making or facilitatingansportation infrastructure improvements
that increase rail capacity, support connectivatyd reduce rail freight system bottlenecks will
help accomplish this shift.

Most freight shipment is undertaken by the privagetor. Truck transportation is the most
common means of moving freight in Michigan, but teinsport is more energy efficient.
Whether goods move by rail, truck or other modeisape sector shipping decisions are based
on the need to ship those goods at the lowestlgessist within an appropriate time frame.

For short hauls, truck freight is, and will liketpntinue to be, the mode of choice; intermodal
rail freight tends to be most effective for trigfs7@0-800 miles or longer. As the price of diesel
fuel continues to increase, however, rail freight become more cost-competitive, perhaps at
shorter distances. Michigan should be preparedk® advantage of this opportunity for both
environmental and economic reasons.

Policy Design

Goals: To reduce transportation sector GHG emissions freight movement by making
system improvements with the goal of increasingége of rail freight traveling to, through and
from Michigan an additional 50% by 2020. This gsasubject to analysis of the cost and
benefits it would generate.

The most recent data available from USD&fidicates that freight tonnage for shipments to,
through, and from Michigan is expected to increfasm 752 million tons in 2002 to 1540

million tons in 2035, an increase of 105%. Tonniagexpected to increase on all freight modes,
but by far the majority of this increase is antitgd to be truck freight, with a projected 576
million ton increase between 2002 and 2035. Irsdrae period, rail freight tonnage is projected
to increase by 67.4 million tons.

Increasing the projected tonnage of rail freightdditional 50% by 2020 potentially shifts a
projected 17 million tons of cargo that would othise travel by truck. Using the national
standard of 80,000 pourfdss the upper weight limit for truckihis would potentially remove
an estimate of at least 200,000 trucks from the rals.

It is important to recognize that shipping decisiane made by the private sector, and are not
under the control of government. Investment to erege greater use of rail lines and intermodal
shipping must be made with that reality in mind.

12 USDOT State by State Freight Analysis Framewogk 2.
13 Michigan’s legal truck weight limits allow for 16300 pound trucks, but fewer than 5% of the trumks
Michigan’s roads travel at that weight.
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A variety of approaches will be necessary to acdsmphis:

Construct Intermodal Terminals: The use of intermodal containers and intermodal
shipping allows many goods to travel by eitherkracrail, depending on the length of the
trip. Construction or improvement of intermodahtémals in Michigan offers a real
opportunity to improve connectivity and encourage timely and cost-effective shipment of
goods by rail rather than truck.

Preserve Existing ServiceMichigan’s peninsular geography is an obstacléonty to
increasing the capacity of freight rail servicet &lso to preserving existing rail service,
particularly in the northern reaches of the stAgepart of any policy to improve rail freight
service, attention must also be focused on prasgexisting rail lines. In the short-term, this
will require continued state investment in thesedi which often do not generate sufficient
revenues for the private sector operator to makeaate investments of its own.

Preserve Right-Of-Way for Future New Servicelt is unlikely that additional rail freight
lines will be constructed in Michigan on new riglofsway, but for the long term, it is
important to keep the option of future rail servésailable on existing rights-of-way. One
means of preserving right-of-way for future raihdee, whether freight or passenger, is for
the state to continue and expand present effodevelop abandoned rail lines as trailways.

Timing:

The Detroit Intermodal Freight Terminal projectivgibnsolidate and expand a complex of
railroad intermodal terminals in the Detroit mewb@an area in order to accommodate growth
through 2025. Improvements will also be made tload connections and terminal access roads
to improve efficiencies for both trucks and trai@®nstruction of the project is anticipated to
begin in FY2010 and the full build-out will occuver approximately 10 years. The project is a
public-private partnership, with the railroads pgding approximately 40% of the estimated at
$611.7 million total cost.

The West Detroit Junction rail project involves ttanstruction of a new connecting track at one
of the busiest rail junctions in Michigan, whichnldées 50-60 trains per day. The new track will
primarily accommodate Amtrak trains and allow sfigiaint improvements in on-time
performance. Engineering work for the estimated $ilRon project will begin in Summer,

2008, with construction beginning in 2009.

Parties Involved: private sector rail road companies (CN, CX, NS,)etwito manufacturers,
MDOT, FRA, MTGA, DNR, non-motorized stakeholders

Implementation Mechanisms
As described under “Timing:”

The Detroit Intermodal Freight Terminal project;
The West Detroit Junction rail project;

An additional intermodal terminal outside of theté area; and,
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250 miles of additional track improvements.

Related Policies/Programs in Place
TBD

Type(s) of GHG Reductions
COqy:

Estimated GHG Reductions and Net Costs or Cost Savi  ngs

Table X-5.1. Title

2015 2025 Units
GHG emission savings 0.10 0.19 MMtCOze
Net present value (2009-2025) $69 $ Million
Cumulative emissions reductions (2009-2025) 2.01 MMtCOze
Cost-effectiveness (2009-2025) $35 $/MtCOze

GHG = greenhouse gas; MtCO-e = million metric tons of carbon dioxide equivalent;

Data Sources:

Federal Highway Statistics 2006.

US EPA SmartWay Partnership.

AAR’s National Rail Freight Infrastructure Capacitgd Investment Study

AASHTO's Freight Demand and Logistics Bottom Linegd®rt

American Trucking Association’s “Sustainability kalSorce: Strategies for Further Reduction of
the Trucking Industry’s Carbon Footprint, Octob802

North American Commission for Environmental Coopiera North American Trade and
Transportation Corridors: Environmental Impacts bitigation Strategies, 2001

Texas Transportation Institute: A Modal Comparisbiomestic Freight Transportation Effects
on the General Public, November 2007

Quantification Methods:
The following steps were undertaken:

Existing rail tonnage was increased linearly fradi2to 2020 to reach the goal of a 50 percent
increase in rail tonnage.
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Rail fuel consumption was increased proportionaifyn tonnage. While in reality rail fuel
efficiency is improving, and so the ration betwéeem, which is what is most important for this
analysis, was assumed to remain constant.

The ratio of truck fuel consumption to intermodail fuel consumption was researched in the
literature, and a consensus value of 2.62 was tasealculate truck fuel consumption avoided.

The diesel emission factor of 9802 grams of CORigalas used to calculate tonnes reduced.

Costs were identified from the implementation measabove, including $50M for the
additional intermodal terminal and $2M/mile for 2&fles of additional track upgrades. These
costs were then allocated evenly over the year$-2020 and discounted to 2005 dollars.

Key Assumptions:
The rate of fuel efficiency improvements for raildatrucks will be similar.

Key Uncertainties

Whether sufficient appropriate cargo exists tovalibis increase is uncertain. As intermodal rail
cargo is only a portion of all rail cargo, the raféncrease for this area would actually be
significantly higher than 50 percent.

Additional Benefits and Costs

Modal shifts from truck to rail also provide bertgfin congestion reduction, safety, and air
quality.

Feasibility Issues

Whether sufficient appropriate cargo exists tovalibis increase is uncertain. As intermodal rail
cargo is only a portion of all rail cargo, the raféncrease for this area would actually be
significantly higher than 50 percent.

Status of Group Approval

Pending — [until MCAC moves to final agreement aeting #5 or #6]

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

Barriers to Consensus
TBD — [blank until final vote by the MCAC]
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TLU-9. Great Lakes Shipping

Policy Description

Marine transportation is the most energy efficentface form of transportation to move cargo
over long distances. Michigan’s commercial porfsdglly accommodate 85-95 million tons of
cargo annually, most of which are bulk materiatduding stone, iron ore, coal, and cement.
While Great Lakes shipping decisions and servicepgvate sector responsibilities, the public
sector has a role in providing navigation chanaels related infrastructure.

Policy Design
Goals:

Reduce transportation sector GHG emissions by miaing the existing marine
infrastructure, including maintaining federal natign channels to their Congressionally-
authorized depths. Without adequate infrastruausientenance, continued operation of
some ports or marine terminals is in jeopardy, aitlesultant shift of traffic from marine to
truck transportation.

Improve the marine infrastructure by deepening ceneial navigation channels at selected
commercial ports to Seaway standard depths. ThisMaw greater cargo volumes to be
carried on each vessel and reduce the numbepsfrigeded.

Encourage the development or expansion of “sharshping” (also known as “marine
highway”) within the Great Lakes. This could incbudarrying truck trailers or containers on
specialized Great Lakes vessels, which would deertig&e number of truck miles driven on
the highways. The focus of this policy is on ina@g shipping within the Great Lakes—not
on increasing traffic through the St. Lawrence Ssaw

Consider the use of ferry boats to move peoplecansl

Consider a biodiesel program at Michigan ports ig feasible to burn this fuel in marine
diesel engines.

Timing:
Parties Involved: Army Corps of Engineers

Other:

Implementation Mechanisms

For infrastructure maintenance, the Governor'sceffihould lobby Congress to appropriate
money from the Harbor Maintenance Trust Fund ssrfdumeet urgent needs in Michigan.
Related Policies/Programs in Place

Federal Harbor Maintenance Trust Fund
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Type(s) of GHG Reductions
COz:

Estimated GHG Reductions and Net Costs or Cost Savi  ngs

The bi-national Great Lakes St. Lawrence Seaway5((&8) system, which includes the St.
Lawrence Seaway, stretches over 2,300 miles. TB8 @pening of the MLO section of the
seaway was the final step in establishing a navigatystem that allows deep draft ocean vessels
to move between the Atlantic Ocean and Great Lpkets. Although traffic volumes in recent
years have been about half the peak levels ofdfi@sland early 1980s, the seaway continues to
play a key role in the shipment of grain, iron aed steel. Seaway trade is particularly

important for Canada, which paid more than 70 paroéthe total cost of the original seaway
navigation project and continues to pay a greaterthan its U.S. partner in financing and
operating the waterway.

Forecasting future seaway traffic has historichgn problematic because of the multitude of
economic and political forces affecting trade, bwithin the Great Lakes region and beyond.

As the seaway enters its sixth decade of sentEéjture role within the Great Lakes
transportation system is unclear. This observatimss not imply that the waterway has no future
role, but rather that this role remains difficudtanticipate because of the numerous uncertainties.
On the one hand, the seaway infrastructure iseud @ major renovation to ensure its

continuing reliability, and the waterway’s locksncaccommodate only a decreasing fraction of
world vessel capacity as the growth of containgshg leads to the building of ever larger
vessels. However, the seaway offers an alterntdiwgcreasingly congested land-based routes,
particularly for cargo movements, where the reldyitong transit times and seasonality of the
navigation season can be accommodated. Furtherthergrowth of hub ports for container
shipping on North America’s eastern seaboard mayige opportunities to develop feeder
services into the Great Lakes through the seawag.olverall influence of global climate change
on seaway nhavigation is also uncertain, with thesmlity that the adverse effects of lower
water levels may be offset to some extent by adongvigation season.

Maintaining navigation channels through the GLSIlepehds, in part, on ensuring that all
channels in the system have a minimum navigabléhdapaddition to dredging, there is also a
need to maintain aids to navigation such as buthennel markers and range markers.

Maintenance dredging is only needed in limitedisestof the system—proportionally less than
is required for other North American navigationgtems. Sedimentation is minimal in the
majority of the navigation channels and generatiysists of recirculation of local sediments. On
average, maintaining channel depth costs the elgmitvaf $20 million per year for both

dredging itself, and management of the dredgednmitBunding for this work is contingent on
Congressional approval. To put these statistigenspective, an average of about 185 million
tons annually is shipped through the GLSLS upstreeiMontreal. Dredging three million cubic
meters per year represents roughly one ton of eéxkdtaterial for every 40 tons of goods
passing through the system.
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Of the two to four million cubic meters of annuahimenance dredging, some 10 percent
consists of contaminated sediments. USACE recodisate that some 32 percent of sediments
from maintenance dredging are clean enough to dtowpen water disposal, and 12 percent of
the sediments dredged are re-introduced into thstabzone as beach nourishment. Where
containment is required, the development of apgt®eagliment containment sites is both lengthy
and costly. As a result, dredging costs in the Grakes average $8 per cubic yard, considerably
higher than the average of $3 per yard across Martlrica. The capacity of contaminated
sediment disposal sites is an ongoing concernddrgperators throughout the system. Dredging
costs in the St. Lawrence River typically run sfigaintly higher due to a lack of dredging
contractors and the higher mobilization costs daged with use of contractors from the Great
Lakes. In addition, contaminated upland spoilingli@fdged materials is typically required in

this area, and if contaminated the dredged mateasto be transported to a special landfill.

The annual maintenance dredging need in Michigah gaar is approximately 1 million cubic
yards. The estimated annual cost to do this is §ifll®n. Shippers pay a tax to recover the costs
of such maintenance. This money goes into the Bétiarbor Maintenance Trust Fund, which
currently has a $3-4 billion surplus. There is eddiing backlog because these monies are not
being appropriated.

Any analysis of the cost of dredging to deeper liegtan is currently performed would need to
be port-specific. This would involve borings andichel surveys to estimate the cubic yards of
material that would have to be dredged. In additiba dredging cost would vary according to
the type of material that would need to be dredgeshch port.

Data Sources:

Great Lakes Shipping, Trade, and Aquatic Invaspec&s, Transportation Research Board
Special Report 291, Washington, DC, 2008.

Winebrake et al., Assessing Energy, Environmeatad, Economic Trade in Intermodal Freight
TransportationJ. Air & Waste Manage. Asso@004-1013, 2008.

Great Lakes St. Lawrence Seaway Study; Transporadzg U.S. Army Corps of Engineers,
U.S. Department of Transportation, The St. Lawredeaway Management Corporation, Saint
Lawrence Seaway Development Corporation, Envirorir@amada, U.S. Fish and Wildlife
Service; Fall 2007.

Quantification Methods:

The initial analysis of the GHG benefit of providideeper channels for marine vessel cargo
transport is based on a 10 percent change in timbewof trips (and associated fuel
consumption) by marine vessels. Based on the 2042625 CMV CO2e emissions, a 10
percent efficiency improvement in each year froi26n would reduce associated GHG
emissions by 0.24 million metric tons in 2015 ar@7Omillion metric tons in 2025.

Table 9-1 below provides CO2 emission factors ftbenrecent Winebrake et al. JAWMA paper
for the three primary freight transport modes. Bestors can be used to estimate how shifting
100,000 twenty foot equivalent units (TEUSs) fror aad truck to ships in Michigan might
affect GHG emissions.
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Table 9-1: Data for transport modes for case studie s

Mode of Cost Energy CO2 PM10 SOX
transport ($/TEU-mi) (Btu/TEU-mi) (9/TEU-mi) (9/TEU-mi) (9/TEU-mi)
Truck 0.87 10704 1001 0.12 0.22
Rail 0.55 2590 201 0.09 0.04
Ship 0.50 13040 1094 0.98 3.33

Recognize that ships vary significantly in thezes, speeds and installed power — which means
that their energy and emission characteristics.vemg information in Table 9-1 is based on ship
characteristics that have been highlighted favgratbtecent Short Sea Shipping reports,
because this was intended to represent a shortmanteof freight. The ship used in this is a
roll-on/roll-off vessel capable of about 25 kngpeed with about 11,000 KW power that carries
about 200 TEVs. Using the characteristics of otleesssel groups would produce different results
than the comparison shown in Table 9-1.

Note that the Rochester Institute of Technology tedUniversity of Delaware through the
Sustainable Intermodal Freight Transportation Researogram are working right now on a
study to develop a model that could be used tauat@ithe advantages and disadvantages of
increased shipping on the Great Lakes. A repothahmodel should be available in September
2008. The overall approach in this project is titegration of three modal networks (road, rail
and water) in a single Geographic Information Sys{&IS) intermodal network. The decision
tool that is developed will allow users to condumite analyses based on various network
attributes, including cost, time-of-delivery, dist®, energy use, and emissions. The initial work
phase will involve constructing the network modwi the Great Lakes region and collecting data
to characterize cargo flows and their energy anit@mmental impacts along that network.

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

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

Additional Benefits and Costs

Because of the potential harm of further spreadiraguatic invasive species populations within
the Great Lakes near Michigan, increased intrasdkeping has potential ecosystem costs. These
costs include the potential to reduce fish popaolegiand reduce the catch of Michigan's
commercial fishing operations. However, if the shipvolved do not leave the Great Lakes and
enter the ocean, the potential for harming the ceroial fishing industry may be limited.

Shifting freight traffic from truck or rail to mare vessels could increase PM-10 and SO2
emissions.
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Feasibility Issues

Any policy option affecting Great Lakes Shippingeds to consider the effect on aquatic
invasive species (AlS). The Transportation ReseBazrd just released Special Report 291:
Great Lakes Shipping, Trade and Aquatic Invasivec&s. This report evaluates the issues
regarding invasive species in the Great Lakes ampiogses some recommended actions. The
committee’s recommendations include a comprehersotnology-based AIS program
targeting all vessels transiting the seaway, airement for all transoceanic and coastal vessels
transiting the seaway to conduct ballast water axgh (BWE) or salt water flushing, the
adoption of a single set of ballast water standéodthe Great Lakes equivalent to the proposed
IMO BWM standards, and a bi-national surveillancegoam to monitor for the presence of new
AIS in the Great Lakes.

Status of Group Approval
Pending — [until MCAC moves to final agreement &eting #5 or #6]

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

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