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Summary of Work Plans Recommended for Quantification
Land Use and Transportation
Summary List of Work Plans Analyzed
	Work Plan
No.
	Work Plan Name
	Annual Results (2020)
	Cumulative Results (2009-2020)

	
	
	GHG Reductions
(MMtCO2e)
	Costs

(Million $)
	Cost-Effectiveness

($/tCO2e)
	GHG Reductions
(MMtCO2e)
	Costs

(NPV, Million $)
	Cost-Effectiveness

($/tCO2e)

	T-1
	Pennsylvania Clean Vehicles (PCV) Program
	
	
	
	
	
	

	T-2
	Biofuel Development and In-State Production Incentive Act
	3.65
	-$67
	-$18
	17.0
	$3
	$0

	T-3
	Low Rolling Resistance Tires
	0.68
	-$212
	-$310
	4.1
	-$1,244
	-$300

	T-4
	Diesel Anti-Idling Program
	0.07
	-$20
	-$273
	0.7
	-$177
	-$238

	T-5
	Eco-Driving
	PAYD
	0.43
	-$277
	-$651
	1.76
	-$1,065
	-$605

	
	
	Feebates
	0.41
	-$133
	-$320
	2.74
	-$810
	-$296

	
	
	Driver Training
	0.62
	-$129
	-$206
	4.53
	-$605
	-$134

	
	
	Tire Inflation 
	0.09
	-$27
	-$282
	0.58
	-$137
	-$238

	
	
	Speed Reduction
	1.96
	$185
	$94
	23.0
	$4,153
	$181

	T-6
	Utilizing Existing Public Transportation Systems
	0.05
	$300
	$6,000
	0.55
	$9,916
	$5,454

	T-7
	Increasing Participation in Efficient Passenger Transit
	
	
	
	
	
	

	T-8
	Cutting Emissions from Freight Transportation
	0.63
	-$46
	$-73
	3.94
	-$645
	-$164

	T-9
	Increasing Federal Support for Efficient Transit and Freight Transport in PA
	
	
	
	
	
	

	T-10
	Enhanced Support for Existing Smart Growth/Transit and Land Use Policies
	
	<$0
	<$0
	
	<$0
	<$0

	T-11
	Transit Oriented Design & Smart Growth Communities & Land Use Solutions
	Included in    T-10
	<$0
	<$0
	Included in    T-10
	<$0
	<$0

	Sector Total After Adjusting for Overlaps
	
	
	
	
	
	

	Reductions From Recent Actions
	
	
	
	
	
	

	Sector Total Plus Recent Actions
	
	
	
	
	
	


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent; NPV = net present value; TBD = to be determined.

Negative values in the Cost and the Cost-Effectiveness columns represent net cost savings. 
The numbering used to denote the above draft work plans is for reference purposes only; it does not reflect prioritization among these important draft work plans.
T-1

Pennsylvania Clean Vehicles (PCV) Program

Work Plan for Potential GHG Reduction Measure

Lead Staff Contact:
Chris Trostle (717-787-9494)

Summary:  Adoption of the California Air Resources Board certification standards for all vehicles registered in PA.

Other Involved Agencies: PennDOT

Possible New Measure(s): Implementation of the existing Clean Vehicles Program starting with model year 2008. Under this program, passenger cars and light-duty trucks (8,500 pounds gross vehicle weight or less) sold or leased and titled in Pennsylvania must be certified by the California Air Resources Board (CARB) for use either in California or for all 50 states.

CARB recently added a greenhouse gas (GHG) fleet average requirement to its low emission vehicle (LEV) II program beginning with model year 2009. The GHG fleet average will have to be met in California to obtain CARB certification. Once the EPA grants California a waiver of federal preemption under the Clean Air Act, Pennsylvania will begin to realize the benefits of California's GHG certified vehicles through the existing requirement that new vehicles have CARB certification.

On December 19th, 2007, President Bush signed the Energy Independence and Security Act of 2007.  This Act included a provision to raise the Corporate Average Fuel Efficiency (CAFE) Standard to 35 MPG by 2020.  As a result of the CAFE increase, Pennsylvania will realize GHG reductions of 5.0 MMTCO2e in 2020 and 7.8 MMTCO2e in 2025.  

Potential GHG Reductions and Economic Costs: 

Table 1-1. Estimated GHG reductions and cost-effectiveness

	GHG emission savings (2020)
	
	MMtCO2e

	Net present value (2009–2020)
	
	$million

	Cumulative emissions reductions (2009–2020)
	
	MMtCO2e

	Cost-effectiveness (2009–2020)
	
	$/tCO2e


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent.  Negative numbers indicate costs savings. 

Estimated Reduction: 6.3 Million Metric Tons in 2025
Even with the significant GHG reduction from the increased CAFE standards, the PA Clean Vehicles program has the potential to offer significant and additional GHG reductions.  Using an EPA approved highway vehicle emissions model (MOBILE6), combined with Pennsylvania specific highway vehicle registration and traffic data, potential baseline (i.e. without the PCV program) CO2 emissions in 2025 can be estimated. Assuming reductions similar to CARB’s predictions and adjusted to account for 1) Pennsylvania fleet composition, 2) a lack of a zero emissions vehicle sales percentage mandate and 3) a small “rebound effect”
, Pennsylvania can potentially experience an additional 6.3 Million Metric Tons CO2e reductions from vehicles subject to PA Clean Vehicles when compared to vehicles subject to just CAFE standards in 2025.

This estimate assumes that the vehicle miles traveled (VMT) by subject vehicles would be 129 billion miles annually in 2025, based on PennDOT approved highway vehicle growth methodology
. The estimate assumes current MPG estimates for subject vehicle classes would be increased to 35 mpg by 2020 and that 99% of all fuel used would be combusted to CO2. 

There is a potential overlap between the PCV program, PennSecurity, PAYD, and other VMT reducing or highway vehicle fuel programs. The estimated 2025 reductions for the PCV program assume no changes in fuel or the implementation of any additional VMT reduction strategy. 
Economic Cost:  There currently is no appreciable retail price difference between CARB certified and non-CARB certified vehicles. CARB estimated that their new GHG provisions (beginning in the 2009 model year), could add $1000 to the price of larger subject vehicles (SUV or small truck) in 2014. They further estimate that the money the motorist saves due to increased operational efficiency will more than offset the additional cost over a 5-year life of the vehicle. In addition, as the existing GHG reducing vehicle technologies are used more by automakers, there is an increased likelihood these potential additional costs will not be passed on to the consumer but absorbed into the overall price of the vehicle, as appears to happen now.

No additional significant costs to DEP or PennDOT for the implementation and operation of this program.

Implementation Steps: Currently in implementation.  The GHG benefits of this program will not be realized until the EPA grants California a waiver of federal preemption under the Clean Air Act.  By 2025, the DEP and PennDOT estimate that more than 95% of the registered vehicles in Pennsylvania will be CARB certified.
Key Assumptions

Key Uncertainties

Additional Benefits and Costs

Potential Overlap:

There is a potential overlap between the PCV program, the Biofuel Incentive and In-State Production Act, PAYD, Feebates, and other VMT reducing or highway vehicle fuel programs. The estimated 2025 reductions for the PCV program assume no changes in fuel or the implementation of any additional VMT reduction strategy. 

References:

Status of Group Approval

Pending

Level of Group Support

Pending

Barriers to Consensus

Pending

T-2
Biofuel Development and In-State Production Incentive Act and the Regional Low Carbon Fuel Standard
Work Plan for Potential GHG Reduction Measure

Lead Staff Contact: Joe Sherrick (717-772-8944)

Summary:  The Biofuel Development and In-State Production Incentive Act, Act 78 of 2008, previously referred to as the PennSecurity Fuels Initiative, requires minimum volumes of cellulosic ethanol and biodiesel to be blended into gasoline and diesel fuel, commensurate with specified in-state production levels of these biofuels.   [see info about Regional Low Carbon Fuel Standard pasted after this work plan info]
Other Involved Agencies:  PennDOT, PA Department of Agriculture

Implementation Steps:  The GHG impact of Act 78 was modeled separately and in combination with the national Renewable Fuels Standard (RFS).  It was determined that the national RFS would result in the blending of 10% ethanol into all PA gasoline sooner and regardless of implementation Act 78.  The national RFS has minimum GHG lifecycle assessment standards for all biofuels.  These standards were incorporated into the modeling.  Because of the national RFS lifecycle standards for ethanol, no additional GHG reductions are expected for PA as a result of the cellulosic ethanol requirement in Act 78.  However, there are additional reductions in GHG emissions beyond what is provided in the national RFS, because Act 78 ensures a greater volume usage of biodiesel, provided that in-state production and infrastructure requirements of Act 78 are met.  The details of Act 78 that specify minimum production levels that will trigger the required blending of biofuels are as follows:  

· E-10 required one year after in-state production of cellulosic ethanol reaches 350,000,000 gallons

· B2 required one year after in-state production of biodiesel reaches 40,000,000 gallons

· B5 required one year after in-state production of biodiesel reaches 100,000,000 gallons

· B10 required one year after in-state production of biodiesel reaches 200,000,000 gallons

· B20 required one year after in-state production of biodiesel reaches 350,000,000 gallons
In-state production must continue to increase and the required infrastructure (blending, transportation and storage) must continue to be installed. 
Establish a Next-Generation Renewable Fuels Feedstock Program: 
This would encourage the sustainable production of next-generation bioenergy and biomass materials while reducing risk to landowners.  For more information on the production of biofuels, see AG-3.  

Create a Green Retailers Program (Tax Incentives for E85 and Biodiesel Sales): The state should establish a Green Retailers Program that rewards retail and wholesale outlets that attain benchmarks in the sale of biofuels. This would provide state recognition for achievement and provide important cost savings to both the seller and the consumer of biofuels. (To provide alternative fuel choice to consumers, promote state energy security needs and reduce GHG emissions.) Access to alternative fuels should address both gasoline and diesel fuels.  A Green Retailer designation would be provided by the state to any retail outlet that sells a minimum level of gasoline biofuel (E85).  Note:  The notations E85 and E100 are used to show the percentage of ethanol in a gallon of fuel.  E85 contains 85% ethanol and 15% gasoline.  B20 contains 20% biodiesel and 80% conventional diesel fuel.  

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

The same incentives should apply to diesel transportation fuels. A Green Retailer designation would apply for similar minimum levels of B20 biofuel sales. 

As an alternative to the application of incentives to the Green Retailer described above, a feebate approach could be considered where increases to the motor fuel tax (fee) are used to create a fund that would provide Green Retailers with an incentive (rebate) amount for each gallon of E85 or B20 sold. Such a public–private partnership is critically needed to accelerate consumer access to alternative fuels and to support consumer value, setting the stage for increased use of renewable fuels in the transportation sector beyond low-level blends.

In order to make an increase in biofuel production and consumption more effective, it is likely that a regional push towards biofuel use will be required.  The Northeast and Mid-Atlantic states are working on a Low Carbon Fuel Standard Program, and information for that is included in this analysis.  

Pennsylvania will participate with ten other states in the Northeast-mid-Atlantic States Low Carbon Fuel Standard Program (Program). The purpose of the Program is to study and design a regional Low Carbon Fuel Standard (LCFS) and identify the benefits and drawbacks of adopting the standard.  

 
The participating states (CT, DE, ME, MD, MA, NY, NH, NJ, RI, & VT) will work toward drafting a Memorandum of Understanding concerning the development of a regional LCFS by December 31, 2009 or soon thereafter.  The LCFS could require fuel providers in the Northeast/mid-Atlantic States to ensure that the mix of fuel they sell into the consumer market meet, on average, a declining standard for greenhouse gas (GHG) emissions measured in carbon dioxide (CO2) equivalent gram per unit of fuel energy sold. The standard will be measured on a lifecycle basis in order to include all emissions from fuel consumption and production, including the “upstream” emissions that are major contributors to the global warming impact of transportation fuels.1

A "low carbon fuel standard" is envisioned to be a market-based, technologically neutral policy to address the carbon content of fuels by requiring reductions in the average lifecycle GHG emissions per unit of useful energy. Such a standard is potentially applicable not only in transportation, but also for fuel used for heating buildings, for industrial processes, and for electricity generation. A LCFS has the potential to ease the transition to a low carbon economy if implemented in the context of a broader strategy to reduce GHG emissions. Unlike a renewable fuel standard, it allows other fuels (besides ethanol) to be used for compliance, rewards fuels with the lowest lifecycle GHG emissions and discourages the development of high-carbon fuels such as liquid coal.  Fuels that may have potential to reduce the carbon intensity of transportation include electricity and advanced bio-fuels that have lower lifecycle carbon emissions and are less likely to cause indirect effects from crop diversion and land use changes than those on the market today.2
Reducing GHG emissions from transportation sources will involve controls on vehicles and fuels.  Vehicle-borne technology is available to control GHG emissions from the petroleum-powered vehicle, but these controls will not reduce emissions sufficiently to meet projected LCFS reduction goals.  Of all GHGs, controlling CO2 emissions is the primary concern, because it is the most difficult GHG to control. 

 

Just as emissions of criteria pollutants from transportation sources have been addressed by regulating vehicles and fuels, the same approach to curb GHG emissions should also be pursued.  Vehicle-borne technology aimed at specifically controlling criteria pollutants (carbon monoxide, volatile organic compounds etc,) comes in primarily two forms: aftertreatment devices placed on the exhaust stream and adjustments made to the engine operating parameters.  These controls reduced criteria pollutant emissions from the tailpipe by up to 97%.  These controls did not appreciably affect fuel economy.  In fact, vehicle-borne controls that regulate criteria pollutants are allowing greater engine efficiency improvements today.  Installing aftertreatment devices on the exhaust system of a vehicle is an impractical option when trying to control CO2 emissions.  Practically speaking, enhancing engine efficiency and operating characteristics are the best ways to control CO2 emissions.  Nevertheless, even with these improvements, the theoretical limit of efficiency for the internal combustion engine will soon be reached and no more CO2 reductions will be available.  In all likelihood, this theoretical limit will be reached before the needed CO2 reductions from the transportation sector occur.  The need to control emissions from fuels will be even more necessary in the case of controlling CO2 than criteria pollutants for the reasons outlined above. 

 

Although the transition to a LCFS may prove difficult, the end result will derive many benefits.  A LCFS can be developed to be market-oriented and consumer-friendly.  Development of a LCFS, if structured properly, will serve to diversify the fuel supply by encouraging transportation fueled by electricity, bio-fuels, and technologies and infrastructure that will be developed in the future.  A LCFS will reduce our dependence on foreign sources of energy and address some of the security concerns that this country faces over that dependence.

 

Eleven Northeast states and Pennsylvania have signed a letter of intent to study the LCFS issue in depth, in order to develop a Memorandum of Understanding.  The final LCFS, if adopted, will rely on many technologies and fuels to reach the intended reduction targets. 

  

Potential GHG Reductions and Economic Costs: 

Table 2-1. Estimated GHG reductions and cost-effectiveness

	GHG emission savings (2020)
	3.65
	MMtCO2e

	Net present value (2009–2020)
	$3
	$million

	Cumulative emissions reductions (2009–2020)
	17.0
	MMtCO2e

	Cost-effectiveness (2009–2020)
	$0
	$/tCO2e


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent.  Negative numbers indicate costs savings. 

This analysis looks specifically at how biofuels could reduce the carbon content of fuel and therefore reduce overall transportation emissions.  Electric propulsion was also not considered in this analysis, although it could potentially reduce the carbon content associated with fuels.  
The gallons of diesel fuel and gasoline forecast to be used in Pennsylvania vehicles comes from the communication with the PennDOT and Baker Consulting. The goal is to reduce the life cycle emissions from biofuels based on the quantities needed to fulfill Pennsylvania’s portion of the federal Renewable Fuels Standard. Pennsylvania accounts for 3.63% of total fuel consumption in the country.  Using this breakdown, the amount of each biofuel required is shown in Table 2-2.  Cellulosic ethanol is specifically required in the RFS, whereas other advanced biofuels were assumed to come from biodiesel, and later algae biodiesel.  Biodiesel is currently the most significant source of renewable fuel in Pennsylvania, and this is why advanced biofuels are assumed to come as biodiesel (Personal Communication, Mike Rader).  No production of corn ethanol existed in Pennsylvania as of 2008, and since the GHG reductions associated with starch-based ethanol are not significant, it was not included in this analysis.  
Table 2-2.  Quantities of biofuels required in PA based on RFS

	
	Cell. Eth (Million Gals)
	Gen 1 Biodiesel (Million Gals)
	Algae Biodiesel (Million Gals)

	2010
	4
	31
	0

	2011
	9
	40
	0

	2012
	18
	54
	0

	2013
	36
	64
	0

	2014
	64
	64
	9

	2015
	109
	64
	27

	2016
	154
	64
	45

	2017
	200
	64
	64

	2018
	254
	64
	82

	2019
	309
	64
	100

	2020
	381
	64
	100




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



The life cycle emissions factors used for gasoline (11.26 kilograms of carbon dioxide equivalent per gallon [kg CO2e/gal]) and for diesel (11.25 kg CO2e/gal) are from the Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation (GREET) model (Argonne National Laboratory [ANL], 2008).  
The figure for gasoline/diesel gallons replaced is determined based on the different heat contents of the biofuels (e.g., the heat content for gasoline is higher than that of ethanol but lower than that of diesel fuel) (Energy Information Administration [EIA], 2007). This means that in order to replace 1 gallon of gasoline, more than 1 gallon of ethanol is needed to provide the same energy. The life cycle emissions per British thermal unit (Btu) are shown in Table 2-3. 
Table 2-3. Life cycle CO2e emissions per million Btu
	Type of Fuel
	BTUs/Gal
	kg CO2e/Million Btu 
	kg CO2e/Gal

	Gasoline
	125,100
	90.01
	11.26

	Diesel
	138,700
	81.11
	11.25

	Cellulosic ethanol (E100)
	84,300
	12.07
	1.51

	Soy/Grease Biodiesel (B100)
	128,500
	38.61
	5.36

	Algae Biodiesel
	128,500
	19.06
	2.64


kg CO2e = kilograms of carbon dioxide equivalent; Btu = British thermal unit; E100 = 100% ethanol; B100 = 100% biodiesel.
The three biofuels being considered in this analysis are biodiesel from soy/waste grease, algae biodiesel, and cellulosic ethanol. The GHG savings of each individual fuel compared with conventional fossil fuels are shown in Table 2-4. Soy/waste grease biodiesel is considered generation 1 biodiesel and is currently being produced in Pennsylvania.  This is assumed to increase until 2014, and then remain at that constant level for the rest of the period.  Algae biodiesel production does not begin until 2014 and increases steadily from then on.

The amount of each biofuel required in the policy is shown in Table 2-4. The emissions reductions of these biofuels are calculated by multiplying the gallons of fuel being replaced by the difference in GHG emission factors between the conventional fuel and the biofuel.  
Table 2-4. Biofuel quantities and the associated emissions reductions from the implementation path

	Year
	Life Cycle Emissions Savings, Gen 1 Biodiesel (MMtCO2e)
	Life Cycle Emissions Savings, Cellulosic Ethanol (MMtCO2e)
	Life Cycle Emissions Savings, Algae Biodiesel (MMtCO2e)
	Total Life Cycle Emissions Savings (MMtCO2e)

	2010
	0.17
	0.02
	
	0.19

	2011
	0.22
	0.06
	
	0.28

	2012
	0.30
	0.12
	
	0.42

	2013
	0.35
	0.24
	
	0.59

	2014
	0.35
	0.42
	0.07
	0.84

	2015
	0.35
	0.72
	0.22
	1.28

	2016
	0.35
	1.01
	0.36
	1.72

	2017
	0.35
	1.31
	0.51
	2.17

	2018
	0.35
	1.67
	0.65
	2.67

	2019
	0.35
	2.03
	0.80
	3.17

	2020
	0.35
	2.51
	0.80
	3.65

	Total
	
	
	
	17.0


MMtCO2e = million metric tons of carbon dioxide equivalent.

The costs of this option are calculated on the basis of the difference in cost between conventional fuels and biofuels. The cost estimates for gasoline and diesel come from the Annual Energy Outlook (AEO) 2009. The cost estimates for cellulosic ethanol come from the analysis of the cost of producing cellulosic ethanol done for AG-3. This break-even cost for cellulosic producers ranges from $1.51 to $1.70 per gallon. Added to this cost is the profit margin for the producers and distributors, which also comes from AEO 2008. The difference in cost between the wholesale and retail price of corn ethanol found in the AEO was applied to cellulosic ethanol for each year. This resulted in a cost for cellulosic ethanol ranging between $1.93 and $2.26 per gallon. The cost for algae biodiesel was calculated based on the most conservative cost estimates from a study on algae biodiesel (Campbell et al, 2008).  The costs of waste grease and soy biodiesel are projected into the future based on an EIA biodiesel report (Radich, 2004).  For more information on how the biodiesel costs were calculated, see the discussion for AG-3. If biodiesel facilities can be located near a source of CO2, then costs would be reduced.  The total costs of each biofuel are shown in Table 2-5.
Table 2-5. Cost of biofuels in TLU-2
	Year
	Additional Cost of Gen-1 Biodiesel (Million $)
	Additional Cost of Algae Biodiesel (Million $)
	Additional Cost of Cellulosic Ethanol (Million $)
	Additional Cost of all Biofuels ($MM)

	2010
	9
	
	0
	9

	2011
	18
	
	0
	18

	2012
	29
	
	-2
	27

	2013
	30
	
	-7
	23

	2014
	18
	8
	-22
	4

	2015
	2
	18
	-63
	-43

	2016
	18
	41
	-53
	6

	2017
	23
	62
	-57
	28

	2018
	19
	76
	-87
	7

	2019
	17
	89
	-116
	-10

	2020
	15
	87
	-171
	-68


Numbers may not sum due to rounding errors.  
Negative numbers indicate costs savings. 

The prices of cellulosic ethanol are lower on a per gallon basis than that of gasoline for the entire policy period. However, because more gallons of ethanol are needed to provide the same amount of energy as a gallon of gasoline, this price difference is significantly reduced. In years where the price of ethanol is predicted to be low (such as 2015), cellulosic ethanol is very cost-effective when compared with the predicted price of gasoline. On the other hand, in years (such as 2013) where the price of ethanol is quite comparable to that of gasoline (on a per Btu basis), then the cost savings from using ethanol compared with using gasoline are relatively small. Gen-1 Biodiesel has a lower energy content than traditional diesel fuel and is estimated to have relatively similar costs/gallon compared to traditional diesel fuel throughout the policy period.  Algae Biodiesel is more expensive than Gen-1 biodiesel, and has positive costs throughout the policy period.  The costs of fuel in 2015 and 2020 are shown in Table 2-6.  

Table 2-6:  Fuel Costs in 2015 and 2020
	Year
	Gasoline ($/gal)
	Diesel ($/gal)
	Gen 1 Biodiesel Cost (B100) ($/gal)
	BioDiesel from Algae

($/gal)
	Cellulosic Ethanol (E100) ($/gal)

	2015
	3.72
	3.74
	3.50
	4.12
	1.93

	2020
	3.85
	3.79
	3.75
	4.38
	2.14


If this policy were implemented as written, it would exceed the amount of ethanol that could be consumed through the use of E10 in gasoline. It would therefore require the introduction of additional flex-fuel vehicles capable of running on E85. According to AEO 2008, the additional cost of a mid-sized vehicle that can run on flex-fuel is $400. The number of vehicles that would be required to run on flex-fuel is calculated by assessing the amount of ethanol produced beyond 10% (which can be burned in all gasoline engines as E10), and the number of new vehicles that would have to be sold to burn the additional quantities of ethanol. The estimate for new vehicle sales is calculated in TLU-4. The total costs of the TLU-1, in terms of biofuels and vehicle costs are shown in Table 2-7. The new cars sold in the state are based on the 537,000 figure for 2007 from Baker consulting.  It is possible that the cost of these vehicles is being overestimated, because Pennsylvania already has a significant number of flex-fuel vehicles on the road.  Biodiesel will not require additional vehicle modifications because B20 can be used in vehicles without special modifications.  
Table 2-7. Costs of Vehicle Modifications in TLU-1
	Year
	% Gasoline Replaced (volumetrically)
	% of Cars Needed to be Flex-Fuel Vehicles
	Number of Cars Needed to be
Flex-Fuel Vehicles
	Additional Cost of
Flex-Fuel Vehicles (MM$)

	2010
	0.08%
	0.00%
	0
	$0

	2011
	0.22%
	0.00%
	0
	$0

	2012
	0.44%
	0.00%
	0
	$0

	2013
	0.89%
	0.00%
	0
	$0

	2014
	1.58%
	0.00%
	0
	$0

	2015
	2.75%
	0.00%
	0
	$0

	2016
	3.94%
	0.00%
	0
	$0

	2017
	5.16%
	0.00%
	0
	$0

	2018
	6.65%
	0.00%
	0
	$0

	2019
	8.17%
	0.00%
	0
	$0

	2020
	10.21%
	0.21%
	1,339
	$1

	Total
	
	
	
	$1


To sell these higher quantities of ethanol, more service stations must provide E85 pumps. E85 pumps are different from traditional gasoline pumps, because ethanol is more susceptible to contamination by mixing with water. Therefore, pumps must be modified to avoid any possible condensation/contamination. The cost of these pumps is estimated to be an additional $59,000 for each service station (NREL, 2008). Table 2-8 shows the costs of these modifications for the State of Pennsylvania.

Table 2-8. Costs of service station equipment to sell E-85

	Year
	% of Service Stations That Need to Sell E85
	Stations in Pennsylvania That Need to Sell E85
	Cost of Service Station Upgrades (Million $)

	2010
	0.00%
	0
	$0 

	2011
	0.00%
	0
	$0.0

	2012
	0.00%
	0
	$0.0

	2013
	0.00%
	0
	$0.0

	2014
	0.00%
	0
	$0.0

	2015
	0.00%
	0
	$0.0

	2016
	0.00%
	0
	$0.0

	2017
	0.00%
	0
	$0.0

	2018
	0.00%
	0
	$0.0

	2019
	0.00%
	0
	$0.0

	2020
	0.25%
	11
	$0.6

	Total
	
	
	$0.6


Table 2-9 shows the total costs of TLU-1, including the additional cost of using biofuels compared with using conventional gasoline/diesel fuel, as well as the additional cost of flex-fuel vehicles and additional costs for service stations to enable them to sell biofuels.

Table 2-9. Total costs of TLU-1

	Year
	Additional Cost of all Biofuels ($MM)
	Additional Cost of Vehicles ($MM)
	Additional Cost of Gas Stations  ($MM)
	Total Cost of T-2  ($MM)

	2010
	9
	0
	0
	9

	2011
	18
	0
	0
	18

	2012
	27
	0
	0
	27

	2013
	23
	0
	0
	23

	2014
	4
	0
	0
	4

	2015
	-43
	0
	0
	-43

	2016
	6
	0
	0
	6

	2017
	28
	0
	0
	28

	2018
	7
	0
	0
	7

	2019
	-10
	0
	0
	-10

	2020
	-68
	1
	1
	-67

	Total
	
	
	
	$3


Numbers may not sum due to rounding.  
Negative numbers indicate costs savings. 


· 
· 
· 
· 
· 







Key Assumptions
Costs to produce each of the biofuels in this option come from the production costs in AG-3.  The difference between wholesale and retail costs are estimated based on the difference seen between wholesale and retail corn ethanol costs.  
Key Uncertainties

Fuel price estimates come from the AEO 2009, which is the best, and most widely available estimate of fuel price forecasts.  There are significant uncertainties in predicting the cost of fuel over a long period of time. Depending on the cost difference between conventional gasoline/diesel fuel and biofuels, the cost figures for this option could change significantly. The price of cellulosic ethanol and algae biodiesel are particularly difficult to estimate, because they are not currently available on a commercial scale, and thus fuel cost estimates are largely speculative.  Factors such as economic growth, political stability in oil producing regions, efficiency improvements, oil production and fuel switching all influence fuel price forecasts.  
Implementation of T-2 relies heavily upon cellulosic ethanol and biodiesel from algae. Uncertainties exist for these technologies concerning feedstock availability, logistics, and conversion technology.
According to the National Biofuels Action Plan (October, 2008):
“Although R&D [research and development] on cellulosic ethanol has made progress in reducing estimated conversion costs, production costs remain too high for biomass-based fuels to compete in the marketplace. Transformational breakthroughs in basic and applied science will be necessary to make plant fiber-based biofuels economically viable.”
Cellulosic ethanol and biodiesel-from-algae technology and production capacity have not yet been proven on a commercial scale, and this raises concerns about the viability for volumes of cellulosic and biodiesel fuel.
Emissions factors for these fuels come from national estimates. Depending on the blending, components, and production practices, emissions factors can be significantly affected.

Some service stations have had difficulties installing E85 pumps. Issues such as the potential for leakage, fire safety concerns, and uncertain fuel quality make some station operators uneasy with installing the new technology. Improved standardization/certification of E85 pumps might help reduce these concerns.

There is considerable uncertainty in modeling the indirect effects (land use changes) of biofuel production.

Additional Benefits and Costs

Other benefits or costs of increased biofuel use that are not quantified here include:

· The impact (positive or negative) on other air pollutants of concern

· The sustainability of production

· Flexibility to adjust based on the emergence of other technologies that might result in greater or more cost-effective GHG reductions

· Impact on food prices

· The impact on fuel tax revenue

· Impact on the cost of goods delivery (i.e. fuel prices)

· Other environmental impacts such as water quality and quantity, and conservation of land.

· Secondary Land-use impacts

· Security benefits from domestic fuel production
Potential Overlap:

· PA Clean Vehicles

· Low Rolling Resistance

· Diesel Anti-Idle

· Eco-Driving
· Public Transit
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Status of Group Approval

Pending

Level of Group Support

Pending

Barriers to Consensus

Pending

T-3
Low Rolling Resistance Tires

Work Plan for Potential GHG Reduction Measure

Lead Staff Contact: Chris Trostle (717-787-9494)

Summary:  Require low rolling resistance tires to be sold as replacement tires on vehicles that are normally equipped with them off the assembly line.
Other Involved Agencies: None. 

Automobile manufacturers already install low rolling resistance tires on all new automobiles in order to comply with CAFE standards. This situation is unlikely to change. Therefore, it is unnecessary for PENNDOT to examine new vehicles as they are titled as in the Pennsylvania Clean Vehicles Program.

Possible New Measure(s): Low rolling resistance (LRR) tires can improve vehicles fuel efficiency from 1.5 to 4.5 percent when used in place of non-LRR tires.  All automobile manufacturers install LRR tires on most new vehicles in order to meet federal Corporate Average Fuel Economy standards.  Some vehicles with certain high-performance characteristics are not equipped off the assembly line with LRR tires.  The Department would require LRR tires to be sold as replacement tires on vehicles that are normally equipped with them off the assembly line.  This action could increase the use of LRR tires by 25 to 35 percent on a vehicle miles traveled basis for light-duty vehicles, depending on the specific light-duty fleet mix in Pennsylvania.

Every state examining low rolling resistance tires claims that three percent better fuel efficiency is achievable using these tires. New vehicles, high-performance vehicles, certain vehicles that travel off-road, consumers who buy tires out-of-state and consumers who already purchase low rolling resistance tires will be unaffected by this initiative. Therefore, a 35 percent rule penetration is estimated. 

Potential GHG Reduction and Economic Costs: 
Table 3-1 Estimated GHG reductions and cost-effectiveness

	GHG emission savings (2020)
	0.68
	MMtCO2e

	Net present value (2009–2020)
	-$1,244
	$million

	Cumulative emissions reductions (2009–2020)
	4.15
	MMtCO2e

	Cost-effectiveness (2009–2020)
	-$353
	$/tCO2e


Rolling resistance reduces the amount of engine power that can be transferred to moving a vehicle along the road. This policy is intended to encourage the use of LRR tires as replacement tires, because new vehicles typically already use LRR tires to achieve their corporate average fuel economy (CAFÉ) requirements. The fuel efficiency savings possible from installing LRR tires was estimated at 3% according to the California Energy Commission (CEC, 2003). The fuel efficiency savings from trucks is even more significant, with an average savings of 3.9% (Ang-Olson and Schroeer, 2001).
 Life cycle gasoline emissions for passenger cars were estimated to be 11.26 kg CO2e/gal, while life cycle diesel fuel emissions for freight trucks were estimated to be 11.25 kg CO2e/gal (ANL, 2008). Both of these emissions factors come from the GREET model. The implementation path represents the percentage of vehicles that will have LRR tires that otherwise would not have them. This policy assumes that this number increases to 35% of Pennsylvania vehicles by 2020. The implementation path used and the GHG savings from LRR tires are shown in Table 3-2.

Table 3-2. Implementation path and greenhouse gas savings of low rolling-resistance tires

	Year
	Implementation Path
	Reduction in Fuel Use, Passenger Cars
	Reduction in Fuel Use, Freight Trucks
	Gas Gallons Saved (Million Gallons)
	Diesel Gallons Saved (Million Gallons)
	Lifecycle Emissions Savings (MMtCO2e)

	2009
	0.0%
	0.00%
	0.00%
	0.0
	0.0
	0.00

	2010
	3.2%
	0.10%
	0.12%
	4.1
	1.7
	0.06

	2011
	6.4%
	0.19%
	0.25%
	8.0
	3.4
	0.13

	2012
	9.5%
	0.29%
	0.37%
	11.9
	5.2
	0.19

	2013
	12.7%
	0.38%
	0.50%
	15.6
	7.0
	0.25

	2014
	15.9%
	0.48%
	0.62%
	19.2
	8.9
	0.32

	2015
	19.1%
	0.57%
	0.74%
	22.7
	10.9
	0.38

	2016
	22.3%
	0.67%
	0.87%
	26.1
	12.9
	0.44

	2017
	25.5%
	0.76%
	0.99%
	29.5
	15.0
	0.50

	2018
	28.6%
	0.86%
	1.12%
	32.8
	17.2
	0.56

	2019
	31.8%
	0.95%
	1.24%
	36.0
	19.4
	0.62

	2020
	35.0%
	1.05%
	1.37%
	39.1
	21.7
	0.68

	Total
	
	
	
	
	
	4.15


MMtCO2e = million metric tons of carbon dioxide equivalent.

Estimates of the number of vehicles in the program were made by multiplying the passenger vehicles or commercial trucks registered in Pennsylvania by the implementation path (Wards, 2008). The costs of this policy were based on the additional cost of LRR tires, estimated to be $5 for a new set of tires for light duty vehicles and $12 for four new tires for a freight truck (CEC, 2003). These costs were in 2001 dollars, so needed to be discounted forward to 2007.  Other sources were considered for the cost differential, but these typically did not have such an exact figure or estimate for the difference in costs that come with LRR tires.  A 2006 TRB report found that LRR tires were not consistently more expensive than standard tires, so it is possible the costs of this program are an overestimate (TRB, 2006).  These costs were then applied to all vehicles in the program every 2.5 years, to represent tires being replaced. For trucks, the same cost factor was used, but was applied to 18 wheels rather than 4, thus the additional costs of 18 new freight truck tires is $72 (2007 dollars). The costs of this policy are shown in Table 3-3. Taking into account the fuel savings over the course of the policy period, the use of LRR tires is a net cost savings.

Table 3-3. Costs and cost savings from low rolling-resistance tires
	Year
	Cost LRR Tires, Passenger Cars ($ Million)
	Cost, LRR Tires, Freight Trucks ($ Million)
	Cost Savings, Passenger Cars (Million $)
	Cost Savings, Diesel (Million $)
	Net Cost, Low Rolling Resistant Tires (Million $)

	2009
	$0
	$0
	$0
	$0
	$0

	2010
	$1
	$1
	$12
	$5
	-$15

	2011
	$2
	$2
	$26
	$11
	-$33

	2012
	$3
	$3
	$40
	$18
	-$52

	2013
	$3
	$4
	$55
	$25
	-$72

	2014
	$4
	$5
	$70
	$33
	-$93

	2015
	$5
	$6
	$84
	$41
	-$114

	2016
	$6
	$7
	$98
	$49
	-$134

	2017
	$7
	$8
	$112
	$56
	-$153

	2018
	$8
	$9
	$125
	$65
	-$173

	2019
	$8
	$10
	$138
	$73
	-$193

	2020
	$9
	$11
	$151
	$82
	-$212

	Total
	
	
	
	
	-$1,244


LRR = low-rolling-resistance [tires].   Negative numbers indicate costs savings. 

Key Assumptions

The analysis assumes that the GHG savings found in LRR tires can be applied to all vehicles.  Different vehicle types and driving behavior can impact the fuel savings from LRR tires.  
Key Uncertainties

A mandate on LRR tires could cause some customers to purchase less expensive (non LRR) tires out of state.  
This analysis is based on fuel savings and costs, which are average values.  It is possible that individual costs/fuel savings could be different.  
Additional Benefits and Costs

LRR tires can require additional stopping distance at highway speeds, thus creating safety concerns.

Implementation Steps:  A regulation specifying what type of tires are available for purchase in the Commonwealth could be developed as a consumer product regulation where DEP is the only agency involved.

This would be a regulation that would go through the Department’s rulemaking process.  The rulemaking process would take between 18 and 24 months.  The Department would examine other state programs to form a basis for its own regulation.  The Department would meet with the tire industry and the automobile industry during the rulemaking process.  The Department would provide ample opportunity for public comment.

Right now, not all car types have a low rolling resistance tires as a purchase option. The Department could expand its requirements as tires for heavy trucks and other vehicles become available. The Department could also require tires that have even lower rolling resistance, as the technology develops.

An alternative approach would be to develop a public information program that would allow consumers to compare costs and performance of low rolling resistance tires so that they could make a more informed decision when purchasing tires.  The market penetration of low rolling resistant tires would be much less in a voluntary program and less greenhouse gas reductions would occur. 

Potential Overlap:

· PA Clean Vehicles

· Biofuels Incentive and In-State Production Act

· Eco-Driving
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Status of Group Approval

Pending

Level of Group Support

Pending

Barriers to Consensus

Pending

T-4
Diesel Anti-Idling Program

Work Plan for Potential GHG Reduction Measure

Lead Staff Contact: Chris Trostle (717-787-9494)

Summary:  Implementation of Act 124 of 2008, the Diesel-Powered Motor Vehicle Idling Act, and DEP’s related regulation.

Other Involved Agencies: The Pennsylvania State Police and local law enforcement agencies could be involved in enforcement action. 

Possible New Measure(s):  The Department developed a rulemaking that would restrict idling from diesel vehicles with a gross weight of 10,001 pounds or more throughout the Commonwealth.  The final-form rulemaking was approved by the Environmental Quality Board (EQB) in September of 2008.  The Pennsylvania House of Representatives, based on many of the provisions in the Department’s rulemaking, amended Senate Bill 295, which was legislation that also restricted diesel idling in the Commonwealth.   

On October 8, 2008, the General Assembly enacted the Diesel-Powered Motor Vehicle Idling Act, Act 124.  Governor Rendell signed Act 124 into law on October 9, 2008.  Act 124 shall take effect 120 days after October 9, 2008 or February 6, 2009.  Act 124 restricts diesel idling to 5 minutes in any continuous 60-minute time period for diesel-powered vehicles with a gross weight of 10,001 pounds or more engaged in commerce and offers exemptions for safety and practical concerns as well as for the efficient movement of traffic.   

Idling restrictions would also derive a co-benefit by reducing the amount of fuel that diesel-powered commercial motor vehicles consume.  Vehicle owners and operators would not only realize cost savings by complying with Act 124, they would also be contributing to the Commonwealth’s energy independence.  

Act 124 is primarily an air pollution control measure and reductions in fuel use and carbon dioxide emissions are incidental.  The Act does not specify how the trucking industry should comply.  The Department believes that most trucking companies will choose options that will reduce idling and save fuel at the same time, while meeting the requirements of this air quality control measure.  Technology options may exist in the near future where acceptable idling practices outlined in the Act may be met, but no reduction in fuel consumption would be realized.  For instance, the Act would allow for main engine idling in a diesel-powered commercial motor vehicle, if the engine met an alternative “clean idling” air emission standard.  In this particular case, no fuel savings would result.  
Potential GHG Reductions and Economic Costs: 

Table 4-1. Estimated GHG reductions and cost-effectiveness

	GHG emission savings (2020)
	0.07
	MMtCO2e

	Net present value (2009–2020)
	-$177
	$million

	Cumulative emissions reductions (2009–2020)
	0.74
	MMtCO2e

	Cost-effectiveness (2009–2020)
	-$238
	$/tCO2e


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent.  Negative numbers indicate costs savings. 

The total annual heavy duty vehicle idling emissions (0.125 MMtCO2e annually) are based on the report prepared for the EQB, Quantification of Pennsylvania Heavy-Duty Diesel Vehicle Idling and Emissions – Final Report, Michael Baker Jr., Inc, (March 2007).  In order to reduce these idling emissions by 50%, anti-idling technologies will need to be installed in Pennsylvania.  It is assumed that idling cannot be reduced without providing the services that previously were met with idling, typically either heating or cooling.  The two technologies considered in this analysis are truck stop electrification (TSE) and auxiliary engine installation.  The analysis divides the use of these technologies evenly (50% for each).  The hours spent idling in Pennsylvania was estimated based on total idling emissions.  Because a heavy duty truck burns about 1 gallon of diesel fuel per hour of idling, the number of idling hours in PA was estimated to be 3.58 million hours (Stodolsky, et al. 2000).  The average vehicle idles 6.05 hours per day, and therefore the number of vehicles idling in the state is estimated to be 5,073 (Baker, 2007).
Both TSE and auxiliary engines result in GHG emissions of their own (electricity emissions from TSE and diesel combustion from auxiliary engines).  However, in both cases, these emissions are  lower than traditional engine idling.  TSE represents an 83% reduction in overall CO2 emissions to provide the same services, whereas auxiliary engines provide a 73% emissions reduction (Stodolsky, et al. 2000).   In order to achieve a 50% reduction in emissions, more than 50% of all vehicles require modifications in order to reduce idling.  Table 4-2 shows the Business-as Usual idling rate and the emissions reductions estimated in the policy.
Table 4-2.  GHG Savings from Truck Idling Reduction
	Year
	CO2 Tons per Year from Idling
	Gallons Spent, Aux Engines
	Million Gallons Saved, Aux Engines
	mWh Spent, TSE
	Million Gallons Saved, TSE
	GHG Emissions, Anti-Idling Technologies
	Net GHG Savings, Anti-Diesel Idling (MMtCO2e)

	2009
	126,032
	0.00
	0.0
	0
	0.0
	0.000
	0.000

	2010
	125,953
	0.96
	3.6
	13,443
	3.6
	0.017
	0.063

	2011
	125,873
	0.96
	3.6
	13,443
	3.6
	0.017
	0.063

	2012
	125,794
	0.96
	3.6
	13,443
	3.6
	0.017
	0.063

	2013
	125,715
	0.95
	3.6
	13,443
	3.6
	0.017
	0.063

	2014
	125,636
	0.95
	3.6
	13,443
	3.6
	0.017
	0.063

	2015
	125,556
	0.95
	3.6
	13,443
	3.6
	0.017
	0.063

	2016
	125,477
	0.95
	3.6
	13,443
	3.6
	0.017
	0.063

	2017
	125,398
	0.95
	3.6
	13,443
	3.6
	0.017
	0.063

	2018
	125,239
	0.95
	3.6
	13,443
	3.6
	0.017
	0.063

	2019
	125,239
	0.95
	3.6
	13,443
	3.6
	0.017
	0.063

	2020
	125,239
	0.95
	3.6
	13,443
	3.6
	0.017
	0.063

	Total
	
	
	
	
	
	
	0.69


The costs of TSE are estimated based on the costs of electricity, of vehicle modifications and of truck stop modifications.  Electricity costs were estimated to be 2670 kWh per year per space (TRB, 2004).  The number of spaces was estimated to be 5037, based on the hours of idling the policy is seeking to reduce (estimated from fuel consumption) divided by 710 hours, the average amount of use an electrified space receives in a year (TRB, 2004).  These spaces cost an average of $3,517 (2007$) (Stodolsky, et al. 2000).  Modifications to individual trucks cost $2,393 (2007 dollars), multiplied by the number of trucks using TSE technology, estimated to be 1620 (Stodolsky, et al. 2000).  This estimate came from the number of long haul trucks idling in the state (5073 in 2009) multiplied by the percentage of trucks in the program(32%) in order to achieve the 50% idling reduction goal.  The modifications for trucks and spaces occur only for the initial purchase in the first year of the program, as can be seen in Table 4-3.  
The costs of auxiliary power units (APUs) are estimated based on the costs of APUs from the ATRI report ($8,085 in 2007 dollars), annualized over five years (ATRI, 2006).  These costs are annualized because it is assumed that these auxiliary engines only last five years, after which they will need to be replaced.  Using a Capital Recovery Factor and a discount rate of 5%, the annualized cost is therefore $1,867.  This figure is then multiplied every year by the number of trucks requiring this modification.  This is calculated based on the number of trucks idling in the state (5073 in 2009) multiplied by the percentage of trucks in the program to achieve the reduction goal (32%).  Added to these costs are the costs of fuel for the APU.  The combined costs for the APU units are shown in Table 4-3.  
The cost savings from anti-idling measures are realized in the fuel savings from reduced engine iding, also shown in Table 4-3.  

Table 4-3  Costs and Cost Savings from Truck Idling Reduction

	
	Total Cost of TSE ($MM)
	Total Cost of Aux Engines ($MM)
	Net Diesel Gals Saved (Millions)
	Fuel Savings from Idling Reduction ($MM)
	Net Cost of Truck Anti-Idling ($MM)

	2009
	$0.0
	$0.0
	0.0
	$0.0
	$0.0

	2010
	$22.7
	$5.8
	6.2
	$20.9
	$7.6

	2011
	$1.2
	$6.0
	6.2
	$22.4
	-$15.2

	2012
	$1.3
	$6.3
	6.2
	$24.2
	-$16.7

	2013
	$1.2
	$6.4
	6.2
	$25.0
	-$17.4

	2014
	$1.2
	$6.5
	6.2
	$26.1
	-$18.3

	2015
	$1.3
	$6.6
	6.2
	$26.7
	-$18.8

	2016
	$1.3
	$6.6
	6.2
	$26.7
	-$18.8

	2017
	$1.3
	$6.6
	6.2
	$26.7
	-$18.8

	2018
	$1.4
	$6.6
	6.2
	$26.8
	-$18.8

	2019
	$1.4
	$6.6
	6.2
	$26.9
	-$18.9

	2020
	$1.4
	$6.6
	6.2
	$26.9
	-$18.9

	Total
	
	
	
	
	-$173


Reduced School Bus Idling

There are approximately 31,000 school buses in Pennsylvania based on estimates provided by the Pennsylvania DMV (PA DMV, 2009).  The number of school buses was grown based on the growth in school buses between 1999 and 2008 (2.2% annual growth).  EPA’s National Idle-Reduction Campaign calculator was used to estimate the potential fuel savings and fuel costs for a school bus idle reduction campaign. An idling reduction of 30 minutes per day, would result in 45 gallons per year in saved diesel fuel. The GHG savings of applying these savings to all school buses are shown in Table 4-4.  The buses were assumed to install engine block preheaters to be used in cold weather. These preheaters cost approximately $1,500; fuel costs are one-sixteenth those of traditional engine idling (EPA, 2009). Engine costs are considered as an annualized cost over 20 years, with a 5% discount rate. Because reduced engine idling also reduces engine wear, there would likely be savings in the cost of maintenance. These savings are not considered in this analysis.  The costs and cost savings of reduced school bus idling are shown in Table 4-5.  
Table 4-4. Greenhouse gas benefits from reduced school bus idling 

	Year
	Implementation Path
	PA School Buses 
	School Buses in Program
	Bus Savings (thousand diesel Gals)
	Emissions Reduction (MMtCO2e)

	2009
	0.0%
	31,491
	0
	0
	0.000

	2010
	4.5%
	32,180
	1,463
	62
	0.001

	2011
	9.1%
	32,883
	2,989
	126
	0.001

	2012
	13.6%
	33,602
	4,582
	193
	0.002

	2013
	18.2%
	34,336
	6,243
	263
	0.003

	2014
	22.7%
	35,086
	7,974
	336
	0.004

	2015
	27.3%
	35,853
	9,778
	413
	0.005

	2016
	31.8%
	36,636
	11,657
	492
	0.006

	2017
	36.4%
	37,437
	13,614
	574
	0.006

	2018
	40.9%
	38,255
	15,650
	660
	0.007

	2019
	45.5%
	39,091
	17,769
	750
	0.008

	2020
	50.0%
	39,946
	19,973
	843
	0.009

	Total
	
	
	
	
	0.053


MMtCO2e = million metric tons of carbon dioxide equivalent.   
Table 4-5.  Costs of School Bus Idling Program

	Year
	Fuel Cost Savings (Million $)
	Installation Costs (Million $)
	Net Costs

	2009
	0.0
	$0.0
	$0.0

	2010
	0.2
	$0.2
	$0.0

	2011
	0.4
	$0.4
	$0.0

	2012
	0.7
	$0.6
	-$0.1

	2013
	0.9
	$0.8
	-$0.2

	2014
	1.2
	$1.0
	-$0.3

	2015
	1.5
	$1.2
	-$0.4

	2016
	1.8
	$1.4
	-$0.4

	2017
	2.2
	$1.6
	-$0.5

	2018
	2.5
	$1.9
	-$0.6

	2019
	2.8
	$2.1
	-$0.7

	2020
	3.2
	$2.4
	-$0.8

	Total
	
	
	-$4.0


Negative numbers indicate cost savings.

Implementation Steps: The Diesel Vehicle Idling regulation has been in effect since February 2009.  DEP air inspectors, Pennsylvania State police, and local police can all enforce this regulation.  The Department will work with trucking companies and truck plaza owners and managers to develop the needed level of compliance and corresponding amount of greenhouse gas reductions.  
Key Assumptions

The analysis assumes that a 50% idling reduction can be achieved through the use of truck stop electrification and auxiliary engines.  Other technologies exist to provide the same services, but these two are used to demonstrate the overall costs effectiveness of anti-idling programs.  
It was assumed that school bus figures will increase at the rate seen in 1999-2008.  If effective land use policies are put into place in the next decade, fewer school buses will be required, and thus this may be an overestimate. 
Key Uncertainties

It is also assumed that the average number of trucks idling can be determined based on the average idling taking place every day in Pennsylvania.  However, this is likely an underestimate, because trucks leave the state in through traffic.  If some estimate of the total number of different trucks idling in Pennsylvania could be found, that would improve the analysis (and would likely also make the option less cost effective).  

It is possible that an idle reduction program will be less successful if trucking companies cannot get carbon offsets by installing APUs and electrification equipment.  

Much of the cost-effectiveness of this option has to do with the Capital Recovery Factor (CRF) chosen.  If a five-year payback is used, then capital costs are significant and cost effectiveness goes down.  If a longer payback period is used, then a significant portion of the costs are occurring outside of the time period of the analysis, which makes the option seem more cost effective.  

Additional Benefits and Costs

Reductions in idling will also reduce emissions of toxics, nitrogen oxides (NOx), and particulate matter (PM). The primary co-benefits for Pennsylvania of this policy will be in reducing PM-2.5 [particulate matter 2.5 micrometers in diameter and smaller] precursor emissions, such as PM-2.5 and NOx emissions in the state’s PM-2.5 non-attainment areas. Pennsylvania currently has two designated PM‑2.5 non-attainment areas around Pittsburgh and Philadelphia. Initial implementation of this policy option should be in those non-attainment areas.

Reducing fine particle pollution, according to EPA studies, will mean improved health due to fewer cases of asthma, lost workdays, hospital visits, and premature deaths. Idle emission reductions will reduce wear from engine operation, thus leading to a cost savings from reduced maintenance costs.

Potential Overlap:

Biofuel Development and In-state Production Incentive Act 
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Status of Group Approval

Pending

Level of Group Support

Pending

Barriers to Consensus

Pending

T-5
Eco-Driving
Work Plan for Potential GHG Reduction Measure

Lead Staff Contact (Feebates): Kelley Matty (717-787-9494)
PAYD:  Chris Trostle (717-787-9494), Nathan Willcox (215-732-5897)

Other Involved Agencies: Department of Revenue, PennDOT, Pennsylvania Insurance Department, Pennsylvania State Police.
Summary:  Implement a number of policies to encourage more efficient driving in Pennsylvania. This does not include public transportation, telecommuting or carpooling, but rather finding ways to decrease the GHG emissions emitted by a car or truck traveling from Point A to Point B. 
Possible New Measure(s): 
Note:  Not all of these measures are quantifiable.  Some elements of this policy will be considered for potential GHG benefits, but the scope of GHG savings and overall costs of such a program will not be considered.

5A – Pay As You Drive Insurance
PAYD insurance provides financial incentives to motorists for driving less.  PAYD links auto insurance policies to mileage by converting a portion of the insured drivers annual premium into a per mile fee.  The per mile fee incorporates all existing rate factors.  
5B - Feebates 
This policy option aims to reduce GHG and other emissions by improving vehicle efficiency through Feebates.  Feebates usually comprise surcharges on the less publicly-desirable personal vehicle, which in a revenue-neutral program, are used to fund rebates on the more publicly-desirable personal vehicle.  In the past, consumers tended not to take fuel costs (including higher taxes) over the lifetime of the vehicle into account when purchasing vehicles.  Feebates/rebates could be implemented through sales tax, titling fees or registration fees.  Generally, these policies seek to be revenue neutral, by charging consumers of less efficient vehicles a fee, while giving a rebate to purchasers of more efficient vehicles.  
5C - Education Regarding Efficient Driving Habits:  Regardless of what vehicle is being driven, there are ways to drive more efficiently, using less gas and thus emitting fewer greenhouse gas emissions.  Information should be dispersed far and wide outlining efficient driving habits (not using cruise control going up hills, avoiding stop-and-go braking when possible, etc).  Dispersion points could include motor vehicle registration locations, new and used car lots, and auto body shops.  
5D - Require “Global Warming Index” Stickers for New Cars: Such stickers would detail the greenhouse gas emissions of a new passenger vehicle, allowing consumers to more easily choose a more efficient new vehicle.
5E - Enforce or Lower Speed Limits: Going from point A to point B at a higher speed uses more fuel, creating more greenhouse gas emissions.  By lowering the speed limit or more actively enforcing existing speed limits, some of these emissions could be avoided
5F - Enforce New PA Idling Reduction Law: 
5G - Improve Truck Directional Assistance: Preventing drivers from getting lost prevents unnecessary vehicle miles traveled (VMT), thus cuts emissions.  Federal highway funds became available in 2005 to provide signage to truck stops, rest areas, industrial areas, warehouses, etc.; to date, color-coded detour routes and statewide Truckers’ Guide/Map available.  

5H – Improved Tire Inflation

Implementation Steps (PAYD): Existing law needs to be reviewed to determine if additional legislation or regulation is required in the Commonwealth to allow for a PAYD insurance program.  PAYD insurance could be developed first as a pilot project in order to allow time to solve startup problems and to show the program’s effectiveness.  The pilot program would use electronic mileage monitoring only.  Federal money was provided for a pilot program to purchase electronic mileage monitoring equipment in the Puget Sound Area through a Congestion Management Air Quality grant.  The program would then be expanded when problems are solved and if there is high demand for the program.  

High demand for a full PAYD insurance program could be determined by a survey or customer satisfaction reports from those enrolled in the pilot program.  The Commonwealth would need to create a network of certified auditors for a full program, which could be part of the state inspection program.  Reasonable audit fees will need to be set.  Any costs to the Commonwealth to administer the program would need to be incorporated into either the audit fee or mileage premium.  In order to achieve maximum reductions in CO2 emissions, all motorists would be required to have PAYD insurance for the full program. 
Pay-as-you-drive (PAYD) insurance would charge an extra cost for each mile traveled by a motorist, allowing motorists to pay for car insurance based on the distance that they travel.  Most states that have initiated these programs believe that a 10 to 15 percent reduction in vehicle miles traveled is possible while maintaining an overall neutral price impact on all insured motorists.  The cost could be set so that any level of vehicle mile reductions could occur.  The extra cost would send a signal to the motorist to reduce the amount of miles that they drive.  The actual distance the motorist drives is verified either through an electronic device installed in the vehicle or through an auditing program.  In Pennsylvania, inspection centers in PennDOTs vehicle safety inspection program could serve as official auditors for PAYD insurance.  This program could be initiated as a pilot project in order to measure performance and solve unforeseen problems.  The pilot program could be ramped up to a full-scale program if deemed effective.

Full participation by all motorists in the Commonwealth is essential in order to reduce greenhouse gas emissions.  If motorists are allowed to choose between programs, they will cherry pick the type of insurance that gives them the greatest financial benefit.  In other words, the drivers that travel the least amount of miles each year will pick the PAYD and little opportunity would be created for lowering vehicle miles traveled.    

PAYD insurance bases a vehicle’s insurance premiums directly on the number of miles a vehicle is driven during the policy term.  The insurance is not based solely on miles.  A motorist’s risk factor also enters into the equation so that a high-risk motorist pays a larger per mile premium than a lower risk motorist.  Mileage is either audited for the project term by a certified auditor or recorded electronically and sent directly by a wireless connection to the insurance company.  

It remains to be worked out how insurance companies would determine when a vehicle’s policy had expired.

The Commonwealth would need to create a network of certified auditors for a full program, which could be part of the state inspection program.  Reasonable audit fees will need to be set.  Any costs to the Commonwealth to administer the program would need to be incorporated into either the audit fee or mileage premium.

A mandatory program could be fashioned in such a way that it is neutral in cost or even have a modest savings for motorists.  If insurance rates behaved unexpectedly, rates could be adjusted after the first year so that the program becomes cost neutral.  It is believed that more than half of all insured motorists, who drive less than the average number of vehicles miles traveled per motorist, would receive lower rates under PAYD automobile insurance.  The rest of the drivers, who drive more than the average number of miles traveled per motorist, will need to pay more to make the program cost neutral.  A modest savings for insurance premiums may result for policyholders if decreases in vehicle miles traveled cause a decrease in traffic accidents.

Implementation Steps Feebates:  
This policy is assumed to go into effect in 2010 and remain in place for the entire period (2010-2025).  Much of the literature available discussing feebate designs agree that the policy enacted should not interfere with consumer freedom of choice.   This analysis considers a feebate program with two pivot points, one for passenger cars and the other for light trucks.  Other feebate programs have only one pivot point (to discourage consumers from switching between large cars (which have a fee) and small trucks (which would get a rebate).  Still other programs consider all eleven vehicle classes, with a pivot point for each.  This would likely have the smallest impact on the domestic auto industry, which typically has larger vehicles than many import brands.  Each class of vehicle would then have a designated gallon per mile pivot point and a surcharge/rebate designated for values above and below.   

It is recommended that if more than two pivot points are being used, vehicle size by footprint/shadow be considered.  This is because measurements based on vehicle weight could have efficiency concerns (because of the incentive to increase weight to be in a higher feebate class, reducing overall efficiency decline).   Measurements based on vehicle height could have balance/tipping concerns (because of the incentive to increase vehicle volume by increasing height).  Pivot points based on vehicle footprint (width times height) would have an incentive to produce lighter and larger vehicles, which could potentially have safety benefits (Mims and Hauenstein, 2008).  

Take, for example, a pivot point of 24 miles per gallon (mpg). A vehicle that gets more than 24 mpg will be eligible for a rebate, while a vehicle falling below that level will be assessed a fee. How will this work in reality? This analysis proposes a feebate of $500 per 0.01 gallons per mile (gpm, the inverse measurement of mpg) above or below the "pivot." Using a "pivot point" of 24 mpg, or 0.0417 gpm:

* A 6-cylinder Toyota Camry getting 23 mpg, which equals 0.0435 gpm, would be 0.0018 gpm above the pivot, meaning that the Camry would be assessed a fee of $90.

* A Toyota Prius getting 55 mpg, or 0.0182 gpm, would be 0.0235 gpm below the pivot, meaning that the buyer would receive a rebate of $1,175.

How will this affect the final sticker prices of the two cars? A standard 6-cylinder Toyota Camry has a retail price of $22,530. Adding $90, the final price of the Camry would be $22,620. The Prius has a retail price of $20,975, meaning that after the $1,175 rebate, its final cost would fall to $19,800, costing $2,820 less than the Camry10.
The pivot point needs to be reviewed regularly and carefully to maintain an incentive for consumers to purchase the publicly-desired vehicle, to avoid potential legal obstacles (see “possible legal obstacles” under “Possible New Measure(s)” section) and to maintain the cost-neutrality of the program.  

The most accepted feebate programs are revenue neutral.  Fees and rebates must, however, be large enough to influence behavior; by their nature, they will advantage some consumers and disadvantage others.  Changes in vehicle purchasing behavior would also advantage some automobile companies and disadvantage others.  For instance, companies that produce the least fuel efficient vehicles would be at a disadvantage.

Feebate programs are usually applicable to passenger cars and light-duty trucks.  The feebate program should be designed by first deciding what the desired outcome is:  

· To alter public choice of vehicles from one class to another.

· To alter public choice of vehicle in the same class.

The impact on the transportation agencies should be studied.  Legislation would be needed as this would be a change to the taxing structure of new vehicle purchases, implemented by the Department of Revenue at Pa. Code Title 61, Chapter 31, §31-41-31.50.  Registration fees are established by Title 75, Part II, Chapter 19.

Sales tax is due and payable at the time of application for Certificate of Title or Registration upon the sale or use of a motor vehicle.  Titling fees are due at the time of application of title and registration fees are due annually.  A mechanism would have to be found to ensure the proper amount of tax is being paid for the type of vehicle; currently tax rates and fee amounts are uniform within a vehicle class.  

Examples of Feebate Programs and Proposals:
· Maryland:  In 1992, Maryland enacted a feebate program that would add a motor vehicle titling surcharge to vehicles with low fuel economy and a motor vehicle titling credit to vehicles with high fuel economy.  The program has not been implemented due to a preemption ruling by the National Highway Transportation Safety Administration (NHTSA).  The challenge and subsequent ruling came from Maryland’s requirement requiring auto dealers to label each car with a notice of the fuel efficiency surcharge or tax credit.  The NHTSA ruled that the 1975 Federal Energy and Conservation Act preempted the Maryland law, based on the argument that states cannot enact laws that conflict with the federal regulations on fuel economy disclosures or tax vehicles based on fuel economy2.  Maryland’s Attorney General reviewed the law and concluded that the federal law does not preempt the state from using the federal fuel mileage ratings to compute taxes owed in Maryland. The Attorney General suggested that the state could implement the feebate program by amending the sticker requirement to not conflict with federal disclosure requirements3.
· District of Columbia:  In 2004, the District of Columbia approved the Motor Vehicle Reform Act.  The law essentially raised the excise tax for “luxury” SUV’s from 7% to 8% and increased registration fees by $40 while eliminating the excise tax on clean fuel and electric vehicle purchase and reduced registration fees by a comparable amount4.  A “luxury” SUV is defined as one that is >5,000 lbs.  This measure is considered to be significant because it is an example of a measure similar to a feebate without federal preemption5.  Unfortunately there has been no study of the effects of the program

· California: AB 493 was introduced in early 2007 and failed to pass on a close vote in the California House.  The bill would have required the California Air Resources Board to create and implement a feebate program.  California has been considering a feebate program for some time, although typically as something to pursue if their EPA waiver request is denied (to enforce the CA Clean Cars program, similar to what is being considered in T-1).  
· Connecticut:  The legislature passed Special Act No. 05-6 in 2005 to study the effects of a graduated sales tax for vehicles based on greenhouse gas emissions6.  No study results have been published.

· Maine:  LD 305 proposed in 2005 would exempt 100% of the sales tax on the sale or lease of a new gasoline-electric hybrid.  Additionally, a 5% surcharge would be placed on the sale or lease of a vehicle that does not attain at least 27.5 MPG.  The measure did not pass7.

· North Carolina:  Bill 1038 was introduced in 2005 that would address emissions as a registration fee based upon miles traveled, emissions of pollutants and fuel consumption.  The bill was not acted upon8.

· Vermont:  Vermont’s State Action Plan of 2005 suggests a sliding scale based on sales tax.  The most efficient vehicles would be charged no sales tax whereas the most inefficient vehicles would be charged up to 10% sales tax. An average vehicle would be charged the existing state sales tax of 5%9.

State vs. National Program:  Manufacturers will not be as responsive to a localized program as they would to a national program.  This policy would have significantly greater fuel savings and GHG benefits if part of a larger (regional or national) policy.  

Possible “legal” obstacles to traditional feebate programs: To date only Maryland and the District of Columbia have enacted feebate laws1.  Legislation has been proposed in other states; the Maryland program was enacted but not implemented (see Maryland above).  Many programs and/or proposals languish due the legalities of tailoring a program that does not appear to conflict with the 1975 Federal Energy and Conservation Act as incorporated into the United States Code (U.S.C.) which direct the National Highway Traffic Safety Administration to establish the Corporate Average Fuel Economy (CAFE) standards (49 U.S.C., Subtitle VI, Part C, Chapter 329, § 32919).  The argument is that language in the aforementioned citation forbids states to adopt regulatory controls on greenhouse gas emissions from automobiles, reasoning that these standards could be met only by improvements in fuel economy (CAFE standards) thus making any state or local “laws or regulations relating to fuel economy” illegal.  This obstacle could be avoided if the feebate program were tailored around the federal fuel mileage so as not to create competing measurement and labeling regulations for manufacturers.  The only purpose of the feebate is to create incentives for the production and purchase of more fuel efficient vehicles.

Another objection that has been raised is the language of the Clean Air Act (CAA).  In general, the language in the CAA, as incorporated into U.S.C., prohibits states from adopting or enforcing any standard related to the control of emissions from new motor vehicles or new motor vehicle engines (42 U.S.C. Chapter 85, Subchapter II, Part A, §7543(a)) with special provisions for California and the ability of states to adopt California standards.  The relevance of this statement stems from the regulation of air pollutants.  EPA held that greenhouse gases did not fit the definition of air pollutant.  The U.S. Supreme Court found in April 2007 (Massachusetts vs. EPA) that the greenhouse gases were “air pollutants” by definition in the CAA and could be regulated.  In July 2008 the EPA issued an Advanced Notice of Proposed Ruling (ANPR) stating why, even though greenhouse gases have been deemed “air pollutants” by the Supreme Court there are concerns from them and other agencies as to the ability to adequately regulate these emissions, a job the EPA indicates is a task for Congress.  However, a feebate program is an incentive mechanism not an emission standard, so the preemption in the Clean Air Act may have little relevance.

Potential GHG Reductions and Economic Costs: 

Table 5-1. Estimated combined GHG reductions and cost-effectiveness for all T-5 programs
	
	5A
	5B
	5C
	5E
	5H
	

	GHG emission savings (2020)
	0.43
	0.41
	0.62
	0.09
	1.96
	MMtCO2e

	Net present value (2009–2020)
	-1,065
	-810
	-605
	-137
	4,153
	$million

	Cumulative emissions reductions (2009–2020)
	1.76
	2.74
	4.53
	0.58
	23.0
	MMtCO2e

	Cost-effectiveness (2020)
	-$605
	-$296
	-$134
	-$238
	$181
	$/tCO2e


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent.  Negative numbers indicate costs savings. 

5A – Pay As You Drive Insurance

A according to a study by Arizona PIRG, a PAYD program can potentially reduce vehicle miles travelled by 8% (Ridlington and Brown, 2006).  While the correlation between VMT and vehicle emissions is not perfect, this analysis makes the assumption that an 8% reduction in VMT will have a corresponding 8% reduction in emissions.  If the VMT reduction is occurring when the vehicle is typically at lower efficiency (in traffic for instance), then the emissions savings would likely be higher.  Conversely, if the VMT reduction is primarily occurring when the vehicle is operating very efficiently (steady highway driving) then the emissions savings are likely to be overestimated.  The implementation of the PAYD program and the emissions savings that come from it are shown in Table 5-2.  

Table 5-2.  Emissions Savings from PAYD Program
	Year
	Percent of People with PAYD Insurance
	VMT Reduction Overall
	On-Road Gasoline Emissions (MMtCO2e)
	On-Road Diesel Emissions (MMtCO2e)
	Gasoline Emissions Reduction (MMtCO2e)
	Diesel Emissions Reduction (MMtCO2e)
	Total Emissions Reduction (MMtCO2e)

	2009
	0%
	0.0%
	4.20
	1.33
	0.00
	0.00
	0.00

	2010
	3.33%
	0.3%
	4.28
	1.35
	0.01
	0.00
	0.02

	2011
	6.66%
	0.5%
	4.21
	1.38
	0.02
	0.01
	0.03

	2012
	9.99%
	0.8%
	4.15
	1.40
	0.03
	0.01
	0.04

	2013
	13.32%
	1.1%
	4.09
	1.42
	0.04
	0.02
	0.06

	2014
	16.65%
	1.3%
	4.02
	1.44
	0.05
	0.02
	0.07

	2015
	20%
	1.6%
	3.96
	1.46
	0.06
	0.02
	0.09

	2016
	36.0%
	2.9%
	3.91
	1.49
	0.11
	0.04
	0.16

	2017
	52.0%
	4.2%
	3.87
	1.51
	0.16
	0.06
	0.22

	2018
	68.0%
	5.4%
	3.82
	1.54
	0.21
	0.08
	0.29

	2019
	84.0%
	6.7%
	3.77
	1.56
	0.25
	0.11
	0.36

	2020
	100%
	8.0%
	3.73
	1.59
	0.30
	0.13
	0.43

	Total
	
	
	
	
	
	
	1.8


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent.  
Negative numbers indicate cost savings.

In order to determine the cost effectiveness of the PAYD insurance program, the full fuel savings need to be calculated.  The fuel saved is calculating by dividing the emissions savings by the direct emissions rate for gasoline (10.46 tCO2e/1000 gals) and diesel (9.12 tCO2e/1000 gals) (CCAR, 2008). In addition to fuel savings, there are also savings from reduced congestion.  Because VMT is being reduced statewide, there will be fewer cars on the road, and the costs of delay from traffic congestion are reduced.  The Brookings Institute found congestion costs to average 5 cents per mile, although this number can be higher or lower in more/less densely populated areas (Brookings, 2008).  The same study found that the implementation costs of a PAYD insurance program, in order to enforce the new standards, etc, would average out to 40$ per vehicle per year (Brookings, 2008).  The costs and cost savings of a PAYD insurance program are shown in Table 5-3.  
Table 5-3.  Costs and Cost Savings of PAYD Insurance

	Year
	Million Gallons Gasoline Saved
	Million Gallons Diesel Saved
	Fuel Savings ($MM)
	Administrative Costs ($MM)
	Congestion Savings ($MM)
	Total Net Cost

	2009
	0
	0
	$0
	$0
	$0
	$0

	2010
	1
	0
	$4
	$13
	$14
	-$5

	2011
	2
	1
	$9
	$27
	$30
	-$12

	2012
	3
	1
	$15
	$41
	$46
	-$20

	2013
	4
	2
	$20
	$55
	$63
	-$29

	2014
	5
	2
	$26
	$69
	$81
	-$39

	2015
	6
	3
	$32
	$83
	$100
	-$49

	2016
	11
	5
	$58
	$150
	$183
	-$91

	2017
	15
	7
	$84
	$218
	$268
	-$135

	2018
	20
	9
	$110
	$286
	$356
	-$180

	2019
	24
	12
	$136
	$355
	$446
	-$228

	2020
	29
	14
	$162
	$425
	$539
	-$277

	Total
	
	
	
	
	
	-$1,065


Negative numbers indicate cost savings.

5B – Feebates
This policy will determine the GHG benefits and costs of a $500/.01 gallons per mile feebate in the state. Table 5-4 provides an example of a feebate program and the impact on cars with different efficiencies.  In this scenario, assume a pivot point of 24 mpg, and a fee of 500$/0.01 gallons per mile.
Table 5-4.  Feebate Impacts at Various Vehicle Efficiencies

	mpg
	Fee Assessed

	20
	$417

	24
	$0

	25
	-$80

	30
	-$418


To quantify the GHG emissions of this feebate policy, first the number of new vehicles sold in Pennsylvania was estimated.  To do this, the percentage of US vehicles in Pennsylvania (4.09%) was multiplied by the number of passenger cars and light trucks sold in the country.  This provided the estimate of passenger cars (314 thousand) and light duty trucks (400 thousand) sold in Pennsylvania in a given year (Wards, 2008).  The average vehicle efficiency for passenger cars and light duty trucks was used to estimate the miles per gallon of vehicles after the new corporate average fuel economy standards go into effect (EIA, 2008).  This baseline efficiency was then compared with the efficiency predicted after the feebate program went into effect.   

The efficiency improvement predicted in this analysis comes primarily from the modeling done by the Oak Ridge National Laboratory and published in the Energy Policy journal (Greene et al, 2005).  This found that a $500 feebate for every .01 gallon per mile could expect to see a 12.7% improvement in passenger car efficiency and a 25.6% improvement in light truck efficiency.  However, the vast majority (96%) of this improvement would come from manufacturers producing more efficient vehicles (to benefit from the feebate), and only 4% would come from people choosing more efficient vehicles from the existing vehicle choices (Greene et al, 2005).  It is possible that such a dramatic efficiency improvement is no longer possible, because with the new CAFE standards passed in 2007, manufacturers are already taking significant steps to improve fuel economy.  It is still very likely that addition efforts could be made, although the overall impact of feebates on manufacturer behavior may have been reduced.  

Because Pennsylvania only makes up a little over 4% of the US car market, the ability to singlehandedly influence the auto makers would be rather limited.  The consumer-side benefit for passenger cars equals 12.7% (estimated improvement from Feebates) * 4% (improvement on the consumer side).  The manufacturer-side efficiency benefit equals 12.7% (estimated improvement from Feebates) *96% (improvement on the manufacturer side) * 4.09% (percentage of US auto market in Pennsylvania).  Using this approach (adding manufacturer and consumer side efficiency estimates together) for both passenger cars and light duty trucks gives an estimated improvement of 1.01% in the fuel efficiency of passenger cars and 2.03% for light duty trucks.  Table 5-3 shows vehicle efficiency before and after the feebate policy is implemented.  In all cases the recent changes to CAFE have been accounted for.
The estimate for average VMT of passenger cars (12,375) and light duty trucks (11,114) in Pennsylvania came from Ward’s, and this was used to estimate the fuel savings that come from the MPG improvement shown in Table 5-5.  It was assumed that all new vehicles sold under the feebate program will operate for an average of ten years.  This VMT estimate was then used to estimate the GHG savings, based on the emissions factors for both gasoline (11.26 kg CO2e/gal) and diesel (11.25 kg CO2e/gal) (ANL, 2008).  These savings are shown in Table 5-6.  

Table 5-5. Estimated Efficiency Improvements from Feebates

	Year
	On-Road Passenger Car MPG
	On-Road Light Truck MPG
	Feebate Passenger Cars MPG
	Feebate LDT MPG

	2010
	25.7
	19.2
	26.0
	19.6

	2011
	26.3
	19.8
	26.5
	20.2

	2012
	26.5
	20.5
	26.7
	20.9

	2013
	26.6
	21.1
	26.9
	21.6

	2014
	27.7
	21.7
	28.0
	22.1

	2015
	28.7
	22.5
	29.0
	23.0

	2016
	30.1
	23.0
	30.4
	23.4

	2017
	31.2
	23.6
	31.5
	24.1

	2018
	32.6
	24.3
	32.9
	24.8

	2019
	33.6
	24.8
	34.0
	25.3

	2020
	34.7
	25.7
	35.1
	26.2


Table 5-6.  Estimated GHG Benefits from Feebates

	Year
	Million Gallons Saved, Passenger Cars
	Million Gallons Saved, Light Duty Trucks
	MMtCO2e Emissions Savings, Gasoline
	MMtCO2e Emissions Savings, Diesel
	Total GHG Savings (MMtCO2e)

	2010
	2.8
	1.5
	0.03
	0.02
	0.05

	2011
	5.6
	2.9
	0.06
	0.03
	0.09

	2012
	8.3
	4.2
	0.09
	0.05
	0.14

	2013
	11.1
	5.4
	0.13
	0.06
	0.19

	2014
	13.4
	6.6
	0.15
	0.07
	0.23

	2015
	15.6
	7.7
	0.18
	0.09
	0.26

	2016
	17.4
	8.8
	0.20
	0.10
	0.30

	2017
	19.3
	9.8
	0.22
	0.11
	0.33

	2018
	20.9
	10.8
	0.24
	0.12
	0.36

	2019
	22.6
	11.8
	0.25
	0.13
	0.39

	2020
	24.2
	12.6
	0.27
	0.14
	0.41

	Total
	
	
	
	
	2.7


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent.  
A feebate program is typically aimed at being revenue neutral.  The amount of money being collected below the efficiency pivot point is equal to the amount of money being given out for vehicles above the pivot point.  The pivot is changed regularly to ensure this is the case.  It is possible to have the program run a slight profit so as to deal with administrative costs, etc.  One estimate of administrative costs for a national feebate program was $200 million dollars annually (Greene et al, 2005).  Scaling this down to Pennsylvania, using the same percentage of US vehicle sales in the state (4.09%), results in administrative costs of $8.2 million dollars.  

However, there are also significant fuel savings as a result of this program.  Fuel costs come from the AEO 2009, which are then adjusted to 2007 dollars (EIA, 2009).  The fuel savings more than cover the costs of the feebate program.  The overall costs are shown in Table 5-7.

Table 5-7.  Estimated Costs and Cost Savings from Feebates
	Year
	Motor Gasoline Cost (2005 $/Gal)
	Diesel Cost (2005 $/Gal)
	Administrative Costs ($MM)
	Fuel Savings ($MM)
	Net Costs ($MM)

	2010
	$3.01
	$2.93
	$8.2
	$13
	-$5

	2011
	$3.24
	$3.14
	$8.2
	$27
	-$19

	2012
	$3.40
	$3.38
	$8.2
	$42
	-$34

	2013
	$3.50
	$3.51
	$8.2
	$58
	-$50

	2014
	$3.62
	$3.65
	$8.2
	$73
	-$65

	2015
	$3.72
	$3.74
	$8.2
	$87
	-$78

	2016
	$3.75
	$3.75
	$8.2
	$99
	-$90

	2017
	$3.78
	$3.75
	$8.2
	$110
	-$102

	2018
	$3.81
	$3.77
	$8.2
	$120
	-$112

	2019
	$3.83
	$3.78
	$8.2
	$131
	-$123

	2020
	$3.85
	$3.79
	$8.2
	$141
	-$133

	Total
	
	
	
	
	-$810


Negative numbers indicate costs savings.
5C - Education Regarding Efficient Driving Habits:
Direct eco-driver training encourages driving habits that reduce fuel consumption. These habits include shifting to a higher gear earlier, using cruise control, coasting to stoplights, and accelerating more gradually. Habits such as these have both environmental and economic benefits to the driver. An eco-driving course in Europe found that reductions in fuel consumption of 15%–25% were quite possible for drivers in the first year (Ecodrive, 2007). This improvement typically decreases as old driving habits return, so subsequent years had an average of 6.3% reduction in fuel consumption (Ecodrive, 2007). This policy was applied only to drivers of passenger vehicles, because it is assumed that while eco-driving techniques could save fuel in freight trucks, they are likely to have costs and benefits different from a program aimed at cars. The reduction in fuel consumption and GHG benefits are shown in Table 5-8.

Table 5-8. Implementation path and greenhouse gas savings of direct eco-driver training

	Year
	Implementation Path (Driver Training)
	Percentage Fuel Reduction From Driver Training
	GHG Reduction, Direct Driver Education (MMtCO2e)

	2009
	0.0%
	0.00%
	0.00

	2010
	1.8%
	0.36%
	0.18

	2011
	3.6%
	0.47%
	0.23

	2012
	5.5%
	0.58%
	0.28

	2013
	7.3%
	0.68%
	0.33

	2014
	9.1%
	0.79%
	0.37

	2015
	10.9%
	0.89%
	0.42

	2016
	12.7%
	1.00%
	0.46

	2017
	14.5%
	1.11%
	0.50

	2018
	16.4%
	1.21%
	0.54

	2019
	18.2%
	1.32%
	0.58

	2020
	20.0%
	1.43%
	0.62

	Total
	
	
	4.53


GHG = greenhouse gas.

The costs for direct eco-driver training for Pennsylvania were estimated based on a cost of 2 million Euros to train 6,500 driving instructors in a similar program in the Netherlands (Wilbers et al., 2006). Ninety-two percent of these driving instructors said that they would take into account the methods taught in the course, and therefore it is assumed that 92% of driving instructors will begin teaching eco-driving methods (Wilbers et al., 2006). These training costs were multiplied to the number of drivers assumed to be taking an eco-driving course, as shown in the implementation path, reaching 20% of the population by 2020. The costs of direct eco-driver training are shown in Table 5-9.

Table 5-9. Costs of direct eco-driver training

	Year
	Cost of driver training (passenger cars) (Million $)
	Cost Savings, Driver training (passenger cars) (Million $)
	Net Costs, Driver Training (Million $)

	2009
	$0
	$0
	$0

	2010
	$72
	$47
	$25

	2011
	$72
	$64
	$8

	2012
	$73
	$81
	-$9

	2013
	$73
	$98
	-$25

	2014
	$73
	$115
	-$42

	2015
	$74
	$132
	-$58

	2016
	$74
	$147
	-$73

	2017
	$74
	$162
	-$87

	2018
	$75
	$177
	-$102

	2019
	$75
	$191
	-$115

	2020
	$76
	$204
	-$129

	Total
	
	
	-$605


Negative numbers indicate costs savings. 

5D - Require “Global Warming Index” Stickers for New Cars:
This item has not been quantified.

5E – Speed Limit Reduction

The speed limit reduction option seeks to quantify the GHG savings and costs of reducing vehicle speeds on highways from 65 mph to 55 mph.  This analysis begins with the total VMT on Pennsylvania roads where the speed limit is 65 mph (15.8 billion miles in 2008) (Personal Communication, Dan Szekeres, 2009).  It was assumed that this speed limit change would go into effect in 2010.  It was further assumed that this change in speed limits will actually impact vehicle speeds accordingly.  It is possible that reducing highway speed limits 10 miles per hour will not result in a similar reduction in overall highway speeds.  However, this is assumed to be a problem of enforcement, rather than with the policy, and therefore the analysis works on the assumption that an actual reduction in overall highway speed is taking place. 
To estimate the fuel savings that come with reduced vehicle speeds, a survey of vehicle efficiency at different speeds was used.  This Oak Ridge National Laboratory Study found an average efficiency improvement of 7.8% when a vehicle slowed from 65 mph to 60 mph, and an 11.3% improvement when the vehicle slowed from 65 to 55mph (ORNL).  This improvement is applied equally across all light duty vehicles.  For commercial trucks, each one mile per hour reduction of speed from 70 mph to 55 mph yields a fuel economy increase of 0.1 miles per gallon for heavy-duty diesel trucks (EPA, 2004).  This efficiency improvement is then multiplied by the overall vehicle efficiency for each category (from AEO 2009), to get the fuel savings if the vehicles were travelling at a lower speed (EIA, 2009).  The estimated fuel and GHG savings of reducing the speed limit from 65 to 60 mph are shown in Table 5-10.   The additional savings that would come from reducing the speed limit from 60 mph to 55 mph is shown in Table 5-11, along with the GHG savings compared with a 65 mph speed limit or a 60 mph speed limit.  
Table 5-10.  Fuel Savings, Speed Limit 60 mph

	Year
	Cars Millions Gallons Spent @65 mph
	Light Duty Trucks Gallons Spent @ 65 mph
	Heavy Duty Trucks, Gallons Spent @65 mph
	Car Fuel Savings at 60 mph (Million Gals)
	Light Duty Trucks Savings at 60 mph (Million Gals)
	Heavy Duty Truck Savings, 60 mph (Million Gals)
	GHG Savings 65 to 60 mph (MMtCO2e)

	2010
	252
	336
	733
	20
	26
	72
	1.33

	2011
	246
	330
	738
	19
	26
	72
	1.32

	2012
	238
	322
	741
	19
	25
	72
	1.30

	2013
	232
	315
	741
	18
	25
	71
	1.28

	2014
	226
	309
	738
	18
	24
	70
	1.26

	2015
	220
	308
	734
	17
	24
	69
	1.24

	2016
	216
	307
	730
	17
	24
	68
	1.22

	2017
	213
	306
	726
	17
	24
	66
	1.20

	2018
	212
	305
	722
	17
	24
	65
	1.19

	2019
	212
	305
	720
	17
	24
	64
	1.18

	2020
	213
	304
	719
	17
	24
	63
	1.17

	Total
	
	
	
	
	
	
	13.7


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent.  
Table 5-11.  Additional Fuel Savings, Speed Limit 55 mph

	Year
	Additional Car Fuel Savings at 55 mph (Million Gals)
	Additional Light Duty Trucks Savings at 55 mph (Million Gals
	Additional Heavy Duty Truck Savings at 55 mph (million Gals)
	GHG Savings 60 to 55 mph (MMtCO2e)
	GHG Savings 65 to 55 mph (MMtCO2e)

	2010
	9
	11
	59
	0.89
	2.22

	2011
	8
	11
	59
	0.89
	2.21

	2012
	8
	11
	59
	0.88
	2.19

	2013
	8
	11
	59
	0.87
	2.16

	2014
	8
	11
	58
	0.86
	2.12

	2015
	7
	11
	57
	0.85
	2.08

	2016
	7
	10
	56
	0.83
	2.05

	2017
	7
	10
	55
	0.82
	2.02

	2018
	7
	10
	54
	0.81
	2.00

	2019
	7
	10
	54
	0.80
	1.98

	2020
	7
	10
	53
	0.80
	1.96

	Total
	
	
	
	9.3
	23.0


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent.  
It is important to carefully consider the costs that come with reduced highway speed.  Travel time will be increased for all Pennsylvania highway traffic, and this time is valuable.   The hours lost were estimated based on the amount of time required to travel the highway VMT estimate (15.8 billion miles) while going 65 mph, compared with 60 mph or 55 mph.  These hours are shown in Table 5-12.

Table 5-12.  Travel Time Increases at Different Speed Limits

	Year
	VMT @65 mph (million miles)
	Travel Time @65 mph
	Travel Time @60 mph
	Time loss to travel at 60 mph (million hours)
	Travel Time @ 55 mph
	Time loss to travel at 55 mph (million hours)

	2010
	16,117
	248
	269
	21
	293
	45

	2011
	16,279
	250
	271
	21
	296
	46

	2012
	16,441
	253
	274
	21
	299
	46

	2013
	16,606
	255
	277
	21
	302
	46

	2014
	16,772
	258
	280
	22
	305
	47

	2015
	16,940
	261
	282
	22
	308
	47

	2016
	17,109
	263
	285
	22
	311
	48

	2017
	17,280
	266
	288
	22
	314
	48

	2018
	17,453
	269
	291
	22
	317
	49

	2019
	17,627
	271
	294
	23
	320
	49

	2020
	17,804
	274
	297
	23
	324
	50


  To estimate the value of highway travel time, the delay cost of $32.15 per hour was used.  This comes from the FHWA's Highway Economic Requirements System model’s conservative estimate for estimating national highway delay costs. The costs of changing the speed limit are shown in Table 5-13.  
Table 5-13.  Cost of Lost Time from Decreased Speed Limits

	Year
	Cost of Lost Time (60 mph) ($ MM)
	Cost of Lost Time (55 mph) ($ MM)

	2010
	$664
	$1,449

	2011
	$671
	$1,464

	2012
	$678
	$1,479

	2013
	$684
	$1,493

	2014
	$691
	$1,508

	2015
	$698
	$1,523

	2016
	$705
	$1,539

	2017
	$712
	$1,554

	2018
	$719
	$1,570

	2019
	$727
	$1,585

	2020
	$734
	$1,601


In addition to these costs, there is also the fuel savings that comes from driving at lower speeds.  Fuel costs for gasoline and diesel saved come from the AEO 2009 reference case forecast.  These fuel savings, along with net costs of reduced vehicle speeds, are shown in Table 5-14.  
Table 5-14.  Net Costs of Reduced Speed Limits

	Year
	Motor Gasoline (2007 $/gal)
	Diesel Cost (2007$/Gal)
	Discounted Net Costs (65-60) ($ MM)
	Discounted Net Costs (65-55) ($ MM)

	2010
	$3.01
	$2.93
	$225
	$670

	2011
	$3.24
	$3.14
	$180
	$582

	2012
	$3.40
	$3.38
	$138
	$500

	2013
	$3.50
	$3.51
	$111
	$443

	2014
	$3.62
	$3.65
	$83
	$386

	2015
	$3.72
	$3.74
	$61
	$339

	2016
	$3.75
	$3.75
	$48
	$307

	2017
	$3.78
	$3.75
	$35
	$278

	2018
	$3.81
	$3.77
	$22
	$247

	2019
	$3.83
	$3.78
	$8
	$216

	2020
	$3.85
	$3.79
	-$6
	$185

	Total
	
	
	$905
	$4,153


5F - Enforce New PA Idling Reduction Law
Anti-Idling quantification is being considered in T-4.  

5G - Improve Truck Directional Assistance
This item has not been quantified.

5H – Improved Tire Inflation
The General Accounting Office (GAO) estimated that 25% of vehicles have tires that are 8 pounds per square inch (psi) or more underinflated (GAO, 2008). In passenger cars, tires at 1 psi below optimal inflation reduce fuel efficiency by 0.4% (Carcare, 2008). Freight trucks with underinflated tires are estimated to have a reduced fuel efficiency of 0.6% (Ang-Olson and Schroeer, 2001). This policy involves modeling a tire inflation campaign for the State of Pennsylvania after a similar program adopted in Sarasota, Florida. The implementation path used for this policy approaches 20%, and therefore 20% of drivers that otherwise would have had underinflated tires are assumed to now be practicing proper tire maintenance. The implementation path of the policy can be seen in Table 5-15. The reduction in fuel consumption from the proper tire inflation campaign is determined by multiplying the percent of fuel improvement possible for both passenger cars and trucks by the amount of fuel consumed in the state by the emissions factor for a gallon of each fuel. The total GHG reductions possible with this policy are shown in Table 5-15.

Table 5-15. Implementation path and greenhouse gas reduction from proper tire inflation

	Year
	Implementation Path
(tire inflation)
	Fuel Improvement Possible, Tire Inflation, Passenger Cars
	Fuel Improvement Possible, Tire Inflation, Commercial Trucks
	GHG reduction,
Tire Inflation 
(MMtCO2e)

	2009
	0%
	0.00%
	0.00%
	0.00

	2010
	1.8%
	0.01%
	0.01%
	0.01

	2011
	3.6%
	0.03%
	0.02%
	0.02

	2012
	5.5%
	0.04%
	0.03%
	0.03

	2013
	7.3%
	0.06%
	0.04%
	0.04

	2014
	9.1%
	0.07%
	0.05%
	0.04

	2015
	10.9%
	0.09%
	0.07%
	0.05

	2016
	12.7%
	0.10%
	0.08%
	0.06

	2017
	14.5%
	0.12%
	0.09%
	0.07

	2018
	16.4%
	0.13%
	0.10%
	0.08

	2019
	18.2%
	0.15%
	0.11%
	0.09

	2020
	20.0%
	0.16%
	0.12%
	0.09

	Total
	
	
	
	0.58


MMtCO2e = million metric tons of carbon dioxide equivalent.

The costs of the tire inflation campaign were modeled after the Sarasota, Florida, tire information campaign (Florida, 2008).
 This program sought to inform the public on tire issues, particularly tire inflation and proper disposal.  The costs of this program were adjusted to Pennsylvania’s population relative to that of Sarasota and scaled to an annual cost of $3.4 million in 2009. The cost savings come from reduced fuel use. The costs and cost savings are shown in Table 5-16.

Table 5-16. Costs and cost savings from proper tire inflation program

	Year
	Cost of
Tire Inflation Campaign (Million $)
	Cost Savings, Tire Inflation (Million $)
	Net Costs,
Tire Inflation
(Million $)

	2009
	$3.4
	$0.0
	$3.4

	2010
	$3.4 
	$2.3
	$1.1

	2011
	$3.4 
	$4.9
	-$1.5

	2012
	$3.4 
	$7.7
	-$4.3

	2013
	$3.5 
	$10.5
	-$7.0

	2014
	$3.5 
	$13.5
	-$10.0

	2015
	$3.5 
	$16.4
	-$12.9

	2016
	$3.5 
	$19.2
	-$15.7

	2017
	$3.5 
	$22.0
	-$18.4

	2018
	$3.5 
	$24.7
	-$21.2

	2019
	$3.6 
	$27.4
	-$23.9

	2020
	$3.6 
	$30.2
	-$26.6

	Total
	
	
	-$137


Negative numbers indicate costs savings. 

Key Assumptions

PAYD – The PAYD analysis assumes that there is a direct link between vehicle miles travelled and vehicle emissions.  This is not always a perfect correlation, although decreasing VMT does invariably result in a decrease in emissions.  
Feebates - This analysis assumes that new vehicle sales will remain constant at 2005 levels.  If more detailed trend data is available on changes in vehicle sales in Pennsylvania, that would be valuable.  

When vehicle efficiency is improved, there is less incentive to reduce vehicle miles traveled (because fuel costs are less significant).  Thus, it is possible the improving vehicle efficiency through Feebates will result in a “rebound effect” which will increase vehicle miles travelled and reduce the fuel savings predicted in this analysis.  The full extent of the rebound effect is difficult to predict.  
Lower Speed Limit – This analysis assumes that vehicles drive the speed limit.  It would be possible the create an analysis where all vehicles travel above the speed limit (5-10 mph) to more accurately reflect actual driving conditions.  It is also possible that reduced speed limits, without a concurrent increase in speed enforcement, would result in minimal, if any changes in driver behavior.  It is difficult to model and predict driver behavior (with respect to vehicle speed) in the face of a speed limit change.  This analysis instead focuses on the GHG benefits and economic costs of a speed limit change causing an actual change in vehicle speeds, without addressing concerns of enforcement and universality.  
Key Uncertainties

Feebates - The GHG benefits of this policy are based on modeling regarding customer behavior with respect to vehicle costs and fuel efficiency.  The Feebate policies in the District of Columbia and in Canada have not been in effect for long enough to be studied.  Therefore, there remains significant uncertainty regarding the true impact of a feebate policy.  

As the quantification currently stands, 2005 sales estimates are used.  Since the economic downturn, auto sales have declined dramatically.  It is possible that, at least in the near term, the analysis overestimates new vehicle sales, and therefore also underestimates the number of vehicles affected by the program.  
Tire Inflation – It is difficult to assess the overall effectiveness of a tire inflation program.  This policy assumes that the public information campaign will increase the number of vehicles with proper tire inflation by 20%.  It is difficult to estimate the accuracy of this assumption.    As more vehicles are equipped with tire pressure monitors, the fraction of vehicles with under inflated tires should decline.  
Additional Benefits and Costs

Pay-As-You_Drive – Because PAYD seeks to reduce overall VMT, there will likely be safety benefits associated with this policy as well.  While it is difficult to assess a reduction in overall crashes and injuries as a result of a given policy, it is quite logical that reduced VMT means fewer vehicles on the road, and therefore fewer accidents and improved roadway safety.  
Feebates - It is possible that this policy will have an adverse impact on the domestic auto industry.  Because American vehicles are generally heavier and less fuel efficient than the most popular imported vehicles, it is possible that a feebate policy will provide an incentive towards buying non-American vehicles.  

The Feebate program should result in reduced gasoline and diesel fuel consumption.  This will likely reduce the amount of revenue in Pennsylvania from fuel taxes.  It would be possible to counterbalance this revenue loss with increased fuel taxes, but then the policy would no longer be “revenue neutral” to the consumer.
Lower Speed Limit – Much of the argument in favor of lower speed limits has to do with reducing highway fatalities.  The potential safety benefits of this policy have not been quantified, although if vehicles do indeed drive slower (as is assumed in the analysis), then it is highly likely that the safety benefits could be significant.  
Potential Overlap:

· Smart Growth and other transportation related initiatives
· Public Transit

· Biofuels Incentive and In-State Production Act

· Low Rolling Resistance Tires
· PA Clean Vehicles
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Summary:   This initiative presents a strategic approach to shift passenger transportation mode choice to increase ridership on public transit systems.  It reduces GHG emissions by reducing personal vehicle miles traveled (VMT), which have been growing as fast or faster than population in the Commonwealth.  In addition, it optimizes reduction of greenhouse gases through efficient operation and maintenance practices of transit agencies. This initiative proposes that transportation is integrated with and appropriately serves land development and redevelopment plans.

Transit services encompass all high occupancy modes, including local, express, commuter, van/carpools and intercity services. 

Reducing the growth of personal vehicle use is a key component of reducing GHG emissions in both the short and long terms.  

Other Agencies Involved:   PennDOT, Local Transit Agencies, Metropolitan and Rural Planning Organizations, local governments.  

Possible New Measure:

This work plan has four key components: 

1. Stable and Adequate Funding for the Current System

a. Fund existing levels of transit service under Act 44 of 2007.
 

b. Fully fund existing capital needs as recommended by the Pennsylvania Transportation Funding and Reform Commission (Final Report, November 2006).
 

2. Invest in Growth 

a. Expand the Transit Network 

i. Incremental expansion of existing services 

ii. Implement new services 

3. Develop Public Transportation Strategic Plan for Long Term Ridership Growth 

4. Address Related Factors which Influence Personal Travel Behavior.  

Each of these is explained below.  

1.  Fund the Current System

This encompasses the provision of stable and sufficient funding to maintain existing services, including both annual operating funds and long term capital funds to bring the systems to a state of good repair and provide for ongoing capital replacement.    Sufficient funding will maintain existing transit ridership, but not necessarily mode share, in geographic areas now served by transit.  This avoids increases in GHG that would occur if transit users changed to personal vehicles, and maintains the foundation on which to significantly increase ridership.  

This foundation simultaneously provides a basis for at least incremental transit ridership increases on existing services.   However, large increases in transit ridership, either absolute or in proportion to the total number of personal vehicle trips or population, is likely not feasible absent implementation of the three other components of this work plan.   

The Transportation Funding and Reform Commission’s (TFRC) findings and recommendations included the provision of adequate operating and capital assistance to maintain the current system.  Act 44 of 2007 provided the basis to accomplish this (and included reforms and efficiency improvements that are in process), but did not achieve the TFRC’s recommended funding amounts.   Under present conditions, given the inability to enact key portions of Act 44, approximately 33 percent of the envisioned $760 million in transit funding will be realized in FY2011 and beyond, leaving a gap of $510 million.  

Funding the current system also recognizes that public transportation systems must take advantage of opportunities to improve their efficiency.  The Funding and Reform Commission recommended a series of efficiency improvements and Act 44 mandated a series of performance measures that account for and base additional funding on improved efficiencies.   In addition, there are other operational improvements transit agencies can make such as route analysis and restructuring, technology investments, etc, that can improve their service delivery.  

2.  Invest in Growth

Investing in growth recognizes that public transportation is first and foremost a public service, and that the sustainability of transit systems and services is dependent on demonstrating sound management practices and prudent use of public funding to attract and retain riders.  

Transit needs to expand to meet Pennsylvania’s increasing mobility needs as the state’s population increases, the population of special needs citizens increases, and efficient and effective personal mobility are increasingly necessary in the present and emerging economies.  High occupancy modes, when provided efficiently and used effectively, decrease GHG and other harmful emissions.   Land development plans and implementations that provide sufficient density and connectivity for the institution of efficient and effective transit services is integral to system and ridership growth.     

Local or intracity transit ridership growth potential is most likely in the larger urbanized areas with highest population densities.  It is in these areas where the most efficient transit services can be provided most cost effectively, and where fixed guideway modes, such as Bus Rapid Transit, priority corridors, rail and similar services, provide high quality services that attract riders.  Transit services in the Philadelphia and Pittsburgh areas, for example, currently comprise over 90% of total Pennsylvania transit ridership.  

Similarly, key intercity markets exist and may continue to emerge, as travelers continually seek lower cost, higher quality, and more dependable travel modes.  Examples are the Keystone Corridor (commuter rail between Harrisburg and Philadelphia), and may include other intercity pairs inadequately or not served by rail or air modes. 

Investment is necessary to better serve our present citizens, and provide attractive service to the future population and future residential, employment areas, and other activity centers.  This investment, made wisely, will significantly increase transit ridership and the proportion of total trips served by transit, at a minimum reducing the projected growth of vehicle-related GHG emissions, reducing highway vehicle-related GHG emissions from current projections, and striving to reduce the vehicle-related carbon footprint of each Pennsylvanian. 

Two forms of key investments in service expansions are possible:   incremental and strategic.   

· Incremental service expansions may be performed largely or completely within the context of existing capital assets.  Capital expenditures to initialize such services would be relatively minor, such as several buses added to a fleet.   Incremental improvements, such as relatively inexpensive steps that improve transit efficiency or effectiveness, are included in this category.   Example service expansions and improvements include:  add buses to an existing route to alleviate crowding or improve headways (i.e., also improving service quality);  expand the days and/or span of services (add weekend service; provide service earlier in AM or later in PM);  install traffic signal priority technology to provide faster bus services and improve vehicle utilization;  and add bus-only priority lanes in congested corridors to decrease passenger travel times and increase productivity.   

· Strategic service expansions are those which require significant additional capital investment to initialize the service and significant additional ongoing funding to operate the service.  Examples include:  new services requiring a significant number of new revenue vehicles, equipment or storage/maintenance facilities; new or expanded fixed guideway (i.e., rail, busway, bus rapid transit) services; additional rail cars or power units to rail fleets;  electrification of existing diesel rail service; and creating networks of park and ride lots served by bus and/or rail transit.   

For the purposes of this GHG work plan, strategic service expansions are conservatively estimated to be $1 to $3 billion for initial capitalization and $30 to $60 million annually for operating funds.  

Service improvements and expansions, and new services may include, as appropriate to the existing and planned environment and implementation of Smart Transportation approaches, the following modes and services:  

· Expand and improve existing services through more days/hours of service, modernizing equipment and facilities, NextBus systems, implementing electronic fare systems, and improving modal connectivity (including park & ride).  

· Traditional local motor bus and demand response services. 

· Bus Rapid Transit lines. 

· Light Rail lines.

· Heavy and Commuter Rail lines. 

· Employer and private sector programs to boost transit use. 

· Create and integrate HOV lanes/systems into the transportation network.  

· Multi-state collaboration to implement new /improve existing intercity high-speed rail links.  

· Complete streets program, including pedestrian, bicycle and transit-friendly networks of lanes, sidewalks, etc. 

· Implement commuter flexibilities to reduce travel demand and increase transit’s viability.  Techniques include flexible and compressed work weeks, flexible work hours, telecommuting programs, live-near-your-workplace, etc. 

· Include transit and all non-SOV mode information in educational efforts regarding energy efficiency, conservation and GHG/Climate Change.     

3.  Develop a Public Transportation Strategic Plan for Long Term Ridership Growth    

Pennsylvania needs to develop a strategic plan for its large number of diverse public transportation services and to guide future expansion of existing systems and institution of new major services and facilities.    

There are two very large urban systems (SEPTA and PAAC), 22 smaller urban systems, 15 rural systems, 54 community transit systems (shared ride).   SEPTA and PAAC account for approximately 75% and 17%, respectively, of all PA transit ridership.

Additionally, the Commonwealth supports 16 intercity bus routes serving 39 counties and commuter rail services along the Keystone Corridor (Harrisburg to/from Philadelphia).
  AMTRAK services between Harrisburg and Pittsburgh are not subsidized by the state.  

A transit strategic plan would be developed within the processes and guidelines established by the 2007 Pennsylvania Mobility Plan.
  The strategic plan could recommend a statewide transit ridership goal (i.e., double 2007 transit ridership by 2020), establish parameters linked to goal achievement, identify key mobility needs in which transit services could serve both mobility needs and substantially contribute to reducing GHG emissions.  

In addition to this public transportation strategic plan, PennDOT should develop a technical intercity rail network plan. This plan will allow the Commonwealth to understand realistic investment structures and service models that are needed to implement a 21st century intercity rail network in Pennsylvania. 

Inherent in the public transportation strategic plan will be adherence to the applicable Keystone Principles (see PA Mobility Plan) and recommendations of the Transportation Funding and Reform Commission as prerequisites for prudent investment of public funds, both initially and ongoing. 

4.  Factors which Influence Personal Travel Behavior.  

For transit to successfully compete with the private auto for a significantly larger share of personal trips, transit must be competitive in terms of cost and convenience, such that transit is the logical choice for many travelers.  

Part of this challenge is for the transit provider to meet the expectations of riders who choose to use transit by improving elements within their control, such as connectivity between travel origin and destination, on-time performance, safety, courtesy, ease of use, etc.      

The other portion of the challenge is to alter the balance of external factors -  which transit alone cannot change – that influence the an individual’s choice of modes to meet a particular travel need.   

External factors which influence travel demand and mode choice include, but are not limited to: 

· Land use, including density and mixed land use.  

· Context Sensitive Design for transportation and other facilities.

· Smart Growth communities and corridors.

· Efficiency of infrastructure and services.

· Convenience vs. other modes.

· Cost vs. other modes.

· Subsidies for auto use.

· Disincentives for auto use.   

These external factors are well recognized in the research literature and are  included in four Pennsylvania-specific reports:  

· PA Mobility Plan and its “Keystone Principles”

· Transportation Funding and Reform Commission Report 

· Back to Prosperity:  A Competitive Agenda for Renewing Pennsylvania 

· Smart Transportation Guidebook:  Planning and Designing Highways and Streets that Support Sustainable and Livable Communities 
   

The Transit Strategic Plan would identify barriers and opportunities and propose approaches to minimize the former and maximize the latter consistent with the timeframe and other constraints.  

Transit agencies, Metropolitan & Rural Planning Organizations and municipalities should use all existing tools, techniques, processes and options at their disposal, specifically including those regarding land use, zoning and site design, to create communities supportive of non-SOV travel in general and transit in particular.  See the related Work Plans for transportation-related site development and general land use planning improvements.  

Potential GHG Reductions and Economic Costs: 

Option 1: Funding of Current System:

The analysis conducted for this option assumes investments to maintain the current transit system while providing for strategies to improve transit efficiency and performance.  This includes operational improvements, route restructuring and technology improvements that may encourage lower headways, shorter wait times, and increased travel time reliability.  Limited information is available on the specific benefits of such programs.  Typical elasticities indicate that with each 1% increase in transit service levels (improved coverage, operating hours, etc.) average ridership increases by approximately 0.5% 
.  Based on this assumption, a statewide program to increase transit operations may benefit GHG emissions as illustrated below in Table 6-1.
Table 6-1. Potential GHG Benefit of Transit Operational Improvements in Pennsylvania

	Increase in Transit Service Level
	Resulting Benefit in GHG (MMTCO2e)

By Analysis Year

	
	2010
	2020
	2025
	2030

	5%
	0.03
	0.03
	0.02
	0.02

	10%
	0.06
	0.05
	0.05
	0.04

	20%
	0.12
	0.10
	0.09
	0.08


As such, a 20% increase in transit service is expected to yield a 10% increase in transit ridership.  Actual results may be higher or lower, depending on the effectiveness of the transit service improvement and local conditions.   The above results are impacted by the analysis year in which the strategies are applied due to projected improvements in vehicle fuel economy per CAFÉ standards.  

Option 2: Investing in Growth:

The analysis for this option provides estimates for the potential greenhouse gas impacts of key transit service expansion projects throughout the state.  The investments have the potential to significantly increase transit ridership, especially in the larger urban areas with high population densities.  

The determination of the potential ridership increases due to investment will ultimately be influenced by available transit funding and the types and locations of projects.  A review was conducted of key transit projects for the Philadelphia region as prepared by DVRPC in their Long-Range Vision for Transit
 and discussed for a FHWA/FTP peer exchange roundtable meeting in 2004
 .  These resources provided ridership and cost estimates that were used to develop a ratio of increased ridership vs. transit investment funding.  Based on the data, nearly 21 million annual riders may result for each billion dollars spent on transit investments.

The state funding for capital enhancements will most likely be constrained to levels close to the $1-3 billion dollar range. Federal matching funds may be estimated at the same level, i.e., a 1:1 matching ratio not untypical of the federal share for fixed guideway projects.  Table 6-2 summarizes the GHG benefit related to investments of $3 billion using the assumptions discussed above.

Table 6-2. Potential GHG Benefit of Transit Service Expansion in Pennsylvania

	Level of Transit Investment
	Resulting Benefit in GHG (MMTCO2e)

By Analysis Year

	
	2010
	2020
	2025
	2030

	$3 billion
	0.06
	0.05
	0.05
	0.04


The ridership and corresponding GHG benefits were calculating using resources and data based on 2007 or earlier conditions; therefore, additional strategy elements that improve transit access (e.g. higher density and mixed land use, TOD) may provide additional benefits in both ridership and GHG reductions beyond those prepared for this analysis. 

Table 6.3 summarizes the total emission benefits assumed for transit funding.  Funding is assumed to be evenly distributed among the ten years of analysis. 

Table 6-3. Estimated GHG reductions and cost-effectiveness

	GHG emission savings (2020)
	0.05
	MMtCO2e

	Net present value (2009–2020)
	3000
	$million

	Cumulative emissions reductions (2009–2020)
	0.55
	MMtCO2e

	Cost-effectiveness (2009–2020)
	5,454
	$/tCO2e


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent.  Negative numbers indicate costs savings. 

Other Associated GHG Reduction Approaches

· Operational improvements to increase transit services speed. 

· Continue and enhance multi-modal connectivity, including for bicycles and pedestrians. 

· Continue and enhance introduction into the transit fleets of new technology, low energy consumption vehicles. 

· Include GHG/Climate Change analyses and measures in statewide and metropolitan transportation planning processes.  

· Minimize GHG emissions from new and existing transportation facilities, services, operations and maintenance activities.

Cost to Regulated Entities: 

If any, to be determined.     

Cost to State: 

Estimated Cost
Borne by / Purpose 

$1-3 billion 

State share of capital expansion

$30-60 annually 
State operating assistance

To be determined 
Local funds matching amount for capital expansion 

To be determined 
Local funds matching amount for annual operating funds 

Existing and Potential Funding Sources

Transit needs stable, predictable, inflation-sensitive and adequate funds to continue existing services, effect capital replacement, and plan and implement new and expanded services.  Existing funding sources are highly constrained and limited to supporting existing operations and capital replacement.  Pennsylvania is currently using all federal transit funds available.  Funding under the Federal Transit Administration (FTA) “New Starts” and “Small Starts” programs is highly competitive nationally, and generally provides matching amounts of fifty percent (versus up to 80% for formula funding categories).  Expansion of these funding sources, and locating new sources, is integral to any substantial expansion of transit services. 

As presented above, given the inability to enact key portions of Act 44, approximately 33 percent of the envisioned $760 million in transit funding will be realized in FY2011 and beyond, leaving a state funding gap of $510 million.  

Existing Funding Sources

State / PennDOT:

· Public Transportation Trust Fund 

· PA Public Transportation Assistance Fund 

· PA General Fund (sales and use tax (4.4%)

· Lottery Funds (support senior citizen fare discounts)

· Capital Facilities Fund

Federal:

· Federal Transit Administration (FTA) formula grants(Title 49 USC)

· Multiple categories for urban and rural programs  (Title 49 USC)

· FTA “New Starts” and “Small Starts” programs

· Flexible funds between Titles 23 and 49 USC

· Congestion Mitigation and Air Quality program

Local: 

· 15% minimum match for operating assistance*

· 3.33% minimum match for capital assistance

· Discretionary additional local funds

*  phase-in per Act 44 of 2007 

Other:

· Private parties 

· Non-profit agency

· Other state and local governmental agencies 

Potential New Funding Sources

Public and elected official advocacy and support for new and expanded funding at federal, state and local levels is necessary to maintain existing services and expand transit services and networks.  See the TFRC report (Ibid) for detailed recommendations as to funding sources and amounts.  New funding sources are possible, and may include the following:  

State

· Increased sales tax, personal income tax or realty transfer tax (2006 TFRC report)

· Oil Company Profits Tax (proposed in 2007 Governor’s Budget Address) 

· Securitize Turnpike (proposed in 2007 by the Governor) 

· Energy efficiency and climate change legislation may contain funding mechanisms, of which a portion of receipts could be dedicated to transit. 

Federal:

Support of federal, state and elected officials is critical to fulfilling transit’s needs.

· The federal transportation funding bill, SAFETEA-LU, expires in September 2009 and is to be replaced with another 6-year funding bill.  Additional funding for existing funding accounts and categories could ensure adequate support of ongoing operations and new and expanded services.  

· Energy efficiency and climate change legislation may contain funding mechanisms, of which a portion of receipts could be dedicated to transit. 

Local: 

· Discretionary additional local funds “overmatch”

· County funding sources recommended under Act 44.  

Other:

· Private parties 

· Non-profit agency

· Other state and local governmental agencies 

· Public-Private Partnerships

Other Potential Benefits and Disbenefits:

Additional potential benefits of increasing public transit ridership include: 

· Decreasing emissions of ozone precursors (VOC and NOx), carbon monoxide and fine particulates. 

· Decrease motor fuel use. 

· Enhanced mobility for citizens and visitors. 

· Directly support Smart Transportation initiatives, projects and programs. 

· Congestion reduction. 

· Reduce sprawl.  

Potential disbenefits of specific funding mechanisms for public transit could include:

· Unintended consequences of incentives that reduce business activity in certain locations.

· Funding mechanisms based on taxes or fees could have a disproportionate and adverse impact on those entities and/or sectors being taxed.

Ease of Implementation

Varies based on individual transit projects.  Incremental transit expansions likely have low barriers, other than funding availability at the state and local levels.   Expansion of existing and implementation of new fixed guideway projects may have significant financial, technical, and environmental challenges specific to each project.   Federal funding availability is contingent upon a complex rating scale that compares projects nationally, resulting in only the best projects receiving federal assistance. 
Implementation Steps
To be determined.  

Key Assumptions

As noted in text. 

Key Uncertainties

Funding availability – state, local and federal, is anticipated to be the most significant uncertainty.  Appropriate local supportive land use policies are necessary for large scale service expansions and new and extended fixed guideway projects.  See list of synergistic items, below. 

Additional Benefits and Costs

Transit services provide increased mobility, encourage more dense and mixed land uses, and reduce overall emissions of other criteria pollutants (ozone precursors NOx and VOC; CO, PM2.5). 
Potential Interrelationships with Other GHG Reduction Measures:

This initiative recognizes that land use, including redevelopment and new development, is a key factor in influencing the selection of multi-occupancy vehicle, bicycle and pedestrian access over personal vehicle use.  Significant increases in transit use are also linked to appropriate incentives and disincentives that influence the selection of transit over other modes for commute and other personal trips and personal choice that results from changing behaviors. 

Synergistic:

· Measures which increase or make extant the costs of driving are transit supportive.   Includes:  Pay as you Drive Insurance, Feebates, and similar measures. 

· Smart Growth, for both localized (i.e., TOD) and broader applications.  

· Measures which decrease cost of transit to user, including TDM measures, fare discount programs, and tax preferences for transit costs. 

· Measures which increase the actual or perceived cost of single occupant auto use.  

Other 

· GHG sinks creation, preservation.  

· Renewable fuels (Biofuels Incentive and In-State Production Act). 

· Federal renewable fuels. 

· PA Clean Vehicle

· Low Resistance Tires

· Biofuels (light duty vehicle portion)

There are no apparent disbenefits of the proposed measure.  

References:

See footnotes. 

Status of Group Approval

Pending

Level of Group Support

Pending

Barriers to Consensus

Pending















































































	
	
	

	
	
	

	
	
	

	
	
	





































































































T-7
Increasing Participation in Efficient Passenger Transit 

(Transportation & Land Use Subcommittee Work Plan #2)
Strategy Name:  Increasing Participation in Efficient Passenger Transit

Lead Staff Contact:
  Nathan Willcox, PennEnvironment   (215) 732-5897

Summary:   This initiative presents an array of specific measures that can be adopted in order to decrease greenhouse gas emissions from our passenger transportation sector by influencing the transportation choices of Pennsylvanians.  Specifically, these measures aim to a) increase public transit ridership, b) decrease single occupant vehicle trips, and d) avoid motor vehicle trips all together where possible.  

Other Agencies Involved:   PennDOT, Local Transit Agencies, Metropolitan and Rural Planning Organizations, local governments.  

Possible New Measures:

I. Increasing Public Transportation Ridership

Workplace Incentives for Public Transit Use: In order to encourage public transit use by employees at workplaces with access to public transit systems, the state and local governments could work with businesses to provide incentives for their employees to use public transit for their work commute.  Such programs should also include state workers, and incentives could include free/discounted bus or train tickets, or vouchers for discounts at businesses in the area.

II. Decrease Single-Occupant Vehicle Trips

Workplace Incentives for Carpooling:  State and local governments could work with businesses to provide incentives for their employees to carpool for their work commute.  Such incentives could include free/discounted parking, or vouchers for discounts at businesses in the area.  Similar programs should also cover state employees as well.

III. Decrease Vehicle Trips

Encourage Telecommuting in Private Sector:  By working from home, workers’ vehicle trips and their resulting greenhouse gas emissions can be avoided.  Actions to encourage more telecommuting in the private sector include business tax incentives for employers to provide telecommuting as an option to their employees (could include local wage tax adjustments), and funding for regional telecommuting centers (which provide an office-like environment for workers in a given area closer to home and away from their employer’s office). 

Telecommuting in Public Sector: To help set the example and establish some of the regional telecommuting centers, the state should offer telecommuting as an option for employees wherever appropriate, and set clear targets and timelines for the number of employees utilizing the telecommuting option.

Sales-Tax Exemption for E-Commerce: Encouraging online shopping will help to decrease shopping trips in cars (though important to factor in potential increase in small truck delivery traffic).

Urban and Intercity Tolls: By tolling trips into cities, those cities and the state could create a new pool of money for transportation improvements, while decreasing vehicle trips and congestion in the cities, and encouraging use of public transportation.  

Potential GHG Reductions and Economic Costs: 

Table 7-1. Estimated GHG reductions and cost-effectiveness

	GHG emission savings (2020)
	
	MMtCO2e

	Net present value (2009–2020)
	
	$million

	Cumulative emissions reductions (2009–2020)
	
	MMtCO2e

	Cost-effectiveness (2009–2020)
	
	$/tCO2e


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent.  Negative numbers indicate costs savings. 

To be determined.

Cost to Regulated Entities: 

Most costs would fall to the state, and the businesses that partner on the workplace initiatives.  These costs would also have to be determined.

Other Potential Benefits and Disbenefits:

Additional potential benefits of changing behaviors to decrease greenhouse gas emissions from the transportation include: 

· Decreasing emissions of ozone precursors (VOC and NOx), carbon monoxide and fine particulates. 

· Decrease motor fuel use. 

· Enhanced mobility for citizens and visitors. 

· Directly support Smart Transportation initiatives, projects and programs. 

· Congestion reduction. 

· Reduce sprawl.  

Ease of Implementation

Will vary depending on the specific measure.  

Implementation Steps

To be determined.  

Key Assumptions

Key Uncertainties

Additional Benefits and Costs

Potential Interrelationships with Other GHG Reduction Measures:

These measures aimed at changing behavior need to be implemented in coordination with system changes within the transportation sector, and with transportation-focused land use measures.

References:

Status of Group Approval

Pending

Level of Group Support

Pending

Barriers to Consensus

Pending

T-8

Cutting Emissions from Freight Transportation

(Transportation & Land Use Subcommittee Work Plan #3)
Strategy Name:  Cutting Emissions from Freight Transportation 

Lead Staff Contact:
  Karen Green, HATS/Harrisburg MPO, (717) 234-2639

Summary:   This initiative presents an array of specific measures that can be adopted in order to decrease greenhouse gas emissions from our freight transportation sector, which is forecast for continued growth despite the economic downturn and decreased transportation funding.  Primarily, these measures aim to a) improve the efficiency of vehicle trips, b) reduce large diesel engine idling and emissions, and c) shift freight from truck to other modes.  

Possible goals: Draft U.S. Senate legislation has a goal of increasing the proportion of national freight provided by means other than trucks by 10 percent by 2020.

Other Agencies Involved:   PennDOT, American Trucking Association (ATA)/ PA Motor Truck Association (PMTA), Keystone State Railroad Association, PennPORTS (DCED), Metropolitan and Rural Planning Organizations, local governments.  

Possible New Measures:

I.
Improve Trucking Efficiency

a. Expand EPA SmartWay Truck Transport: Development of a technology option package modeled after the U.S. Environmental Protection Agency’s SmartWay Transport Partnership (EPA, 2009a). This partnership is voluntary and designed to encourage shippers and fleets to reduce air pollution and GHG emissions through lower fuel consumption. By identifying and promoting fuel saving retrofit technologies, the partnership enables truck fleets to better understand how to reduce fuel consumption via the most economical means available. In many cases, fuel saving retrofits can result in net cost savings over the long-run. The two technology options analyzed are listed below:

· Aluminum Wheels with Single Wide Tires: Replacing the typical configuration of two wheels and tires at the end of each axle on a heavy-duty trucks and commercial trailers with an aluminum wheel and a single wide tire improves fuel economy by 4 percent by decreasing rolling resistance and weight (EPA, 2009b).
· Trailer Fairings: Adding front and side fairings (e.g. skirts) to trailers reduces aerodynamic drag and improves fuel economy by 5 percent (EPA, 2009b).
While the combined costs associated with installing both technology options (< $10,000) is modest compared to the cost of a tractor-trailer, such up front costs may be prohibitive for some truck owners. While grants may help, a revolving loan program is a better financial assistance option (Bynum, 2009).  With a payback of roughly three years, the money loaned from the initial fund is quickly returned and used for new loans. The SmartWay Transport Partnership is currently working with iBank, a company that provides businesses with access to their network of loan lenders (Bynum, 2009; iBank, 2009). The advantage is that these lenders will bid on the loan request, lowering the interest rate and simplifying the process of acquiring a loan. The process is similar to what Lending Tree is doing for consumer loans (Bynum, 2009).

Other potential technology options:
ATA Recommendation(s) below target reduced fuel consumption by 86B gallons and carbon footprint of commercial vehicles by nearly 1B tons over the next ten years nationwide:
· Fuel Efficiency: Under SmartWay, CO2 reductions of 119M tons expected nationwide by 2018 (19.4, 22.2 lbs/gal gasoline and diesel, respectively).
· Heavy Truck On-Board Emissions Sensors: Devices alert a driver when emissions system is malfunctioning.  EPA rule phases in beginning 2010 with universal engine mandate by 2013. Modeled after passenger vehicle systems and CARB; emissions reduced up to 90%; current costs high.
· Lower State Speed Limits: (see Work Plan T-5)
· Outfit Trucks with Speed Governors: Use EPA calculator to estimate fuel savings; need cost information and a goal for what % of PA trucks might have this technology installed within 10, 15 and 20 years, and the type of state policy/program to achieve these goals. 

· Idling Reduction/Technologies: (see Work Plan T-4)
There are approximately 30 (2%) of over 1,600 PMTA members enrolled in SmartWay. EPA and/or ATA could work more closely with state trucking associations (including possible customization and/or state-run SmartWay plans) to facilitate greater participation, estimated at X%.
b. More Productive Truck Combinations: Advocated by the ATA, expands (geographic) operation of higher productivity vehicles, including single tractor trailer maximum GVW of 97,000 lbs, heavier double 33-foot trailers, triples.  Need relationships between truck weight, fuel consumption and increased ability to move freight.  Need goals for how this initiative would lead to changes/ improvements in PA at the same 10, 15 and 20 year intervals listed previously. 
c. Future Federal Requirements: Current federal/EPA requirements require reductions in nitrogen oxides and particulate matter, but not CO2. Regulations are under Congressional consideration and development, and the plan will be updated should legislation including significant emissions reductions be passed.
II. Expand Rail Freight and Improve Efficiency 

A. Switchyard Initiatives

Low-Emission Locomotive: This is Norfolk Southern (NS) preferred/ approved terminology to allow flexibility re: current/future technologies. Current focus on new GE engine, due to favorable cost-benefit and longevity history with GE (RECENT GRANT, SAME FRA/DOE GRANT AS BATTERY BELOW?).  

“GenSet Switcher” Locomotive: GenSets use two small diesel engines instead of one large one, with one switched off during idle (see Section B) or when not hauling a heavy load or climbing grade.  Good option for smaller class II/III railroads operating locomotives individually or not transporting a lot of freight cars at once; Class I (e.g. NS) can’t cover costs with fuel savings to date.  Over 60 PA railroads use hundreds of locomotives which would be candidates for GenSet conversion. Reduces emissions 80-90%, uses up to 37% less fuel v. older models. 
Electric Wide-Span Cranes: Operating from electric power, these cranes produce zero emissions on-site. The wide stance design eliminates up to six diesel trucks (hostlers) for shuttling containers. Hybrid model also under development.

Battery Powered Locomotives:  NS has received grants to support research of electric locomotives powered by lead acid batteries from the Federal Railroad Association and the Department of Energy.  Successful project completion will enable diesel locomotive re-generative braking and reduce fuel consumption. 

Mother/Slug Engine Re-Powers:  Switcher/yard locomotives often operate in pairs to move large numbers of cars to other locations after long haul delivery. A mother/slug is a locomotive pair configuration that consists of one four-axle locomotive (mother) powered by an engine approaching current EPA standards for controlling emissions of criteria pollutants and one four-axle platform of four traction motors without an engine (slug).  Typically, switchers are powered by pre-1973 engines not mandated to be rebuilt by existing Federal law/regulations.  Mother/ slug realizes fuel benefits over existing pairs due to one engine instead of two, and the new replacement engine is more fuel efficient.  Estimated fuel savings for converting a switcher pair from traditional configuration to  mother/ slug are estimated at 25-38% with corresponding GHG emissions reduction.   

Because these projects reduce criteria pollutants in many cases, re-powering the mother/slug could be partially funded by CMAQ funding with a match provided by the railroad. This yard locomotive configuration can be built at NS’ Juniata Locomotive Shop and the new engine can be built at the GE plants in Erie and Grove City.  Currently, NS operates about 27 pairs (54) of switcher locomotives in PA and each locomotive uses approximately 82,000 gallons of fuel per year.
  CSX also operates about 38 yard locomotives statewide.

B. Reduce Locomotive Engine Idling (not included in PA Act 124)

Auxiliary Power Units (APUs): Railroads use them to warm engines allowing them to shut down in cold weather. CSX pioneered them and hundreds currently in use in PA. NS plans to ultimately phase out: APUs still produce emissions, and future engine requirements will result in much greater idling reductions.
Automatic Engine Stop-Start (AESS) Idling Reduction: Technology that allows main engines to shut down when ambient conditions are favorable; currently built/installed in Altoona (e.g. NS). Railroads are establishing/ reinforcing shutdown requirements, including driver training/rewards.

“GenSet Switcher” Locomotives (see also Section A): Their smaller engines are the only ones that use anti-freeze, allowing them to shut down in cold weather. 
C. Long-Haul Initiatives

Expand/Upgrade Existing Rail: Each ton-mile of freight moved by rail v. road reduces GHG emissions two-thirds or more; if 10% of nationwide long-haul truck freight converted to rail, annual GHG emissions would fall by more than 12M tons (equivalent to taking 2M cars off the road) and cumulative reductions through 2020 could be 200M tons. Upgrading existing rail capacity to facilitate double stacked trailers significantly enhances freight delivery, reduces fuel use and minimizes freight reconfiguration during delivery.  NS’ impending Crescent Corridor expansion consists primarily of upgrading track to accommodate double stacked containers the 6-state length of I-81 (Tennessee to upstate New York), as well as upgrading/installing some double track. (The Heartland Corridor will reduce 200 route miles from each shipment and transit time by one day.) However, the large majority of rail expansion is intermodal, which still involves truck transport to/from facility. Finally, significant improvement in the NS-Amtrak relationship could expand capacity X%.   

Expand EPA SmartWay Rail Transport: Members agree to improve fuel efficiency, reduce environmental footprint, reduce energy consumption and engage in corporate citizenship; freight trains are three or more times more fuel-efficient than trucks.  (See I, Trucking, for additional guidance).

Policy Issues: Class I rail expansion contingent on significant public sector cost sharing at federal/state levels; PA draft budget includes $45M for NS expansion and $25M for CSX. Current state and federal regulatory roadblocks to public-private partnerships (P3s) must be eliminated, while at the same time ensuring the “public interest” (including economic benefit) is being served.
III. Expand Marine Freight and Improve Efficiency 
There are two recommended PA initiatives for the commercial marine sector. One is to make the infrastructure improvements needed to allow the amount of freight shipped by vessel in PA to increase in situations where marine vessel transport is more energy efficient than truck or rail transport. Growth possibilities and issues differ for each of the three major PA port areas: the Philadelphia area, the Pittsburgh area and the Erie area. The second initiative is to provide the financing and incentives (and regulations) needed to improve the energy efficiency and associated GHG emissions of the vessels and cargo handling equipment in use at the major PA port facilities. This second initiative is designed to make the PA port operations as GHG efficient as possible.

Superior Efficiency: Water transport generally 40% more efficient than rail; rail already X% more efficient than truck. One 15-barge tow replaces 1,000 trucks

(e.g. Port of Pittsburgh).  

Phila/S Jersey/Del River Ports: MOU (2008) to reduce/neutralize impacts of operations/expansion: reduce energy consumption, employ cleaner energy sources, replace/modernize vehicles and equipment.

Marine Diesel Engine Retrofits: Port of Pittsburgh “gap financing” plan and $20M (including CMAQ funds) to repair/upgrade engines per EPA requirements.
Diesel Engine Containerized Cranes: Port of Philadelphia plan to electrify all (20+) current cranes (Fall 2009).

Intermodal Port/Rail: $1M PennDOT Rail Freight Assistance Program (RFAP) awards to Port of Erie/Industrial Development Corporation to restore rail service to industrial park, replace 12,000 trucks, serve biodiesel manufacturer. GE Locomotive seeking to partner on hybrid locomotive and tugboat prototypes.
America’s Marine Corridor/Ben Franklin Corridor: Port of Philadelphia applying for federal funds to glean business from Panama Canal widening (2014), expected to reroute significant volumes from West Coast. Conversion of cross-country truck/rail freight to ships/barges will reduce regional emissions X%.
Policy Issues: Federal (e.g. Jones Act) roadblocks to Short Sea Shipping and other marine conversion opportunities. Environmental concerns re: waterway dredging (e.g. water quality, wildlife, etc.) must also be resolved/balanced. 

Potential GHG Reductions and Economic Costs:
	Table 8-1. Estimated GHG Emissions Reductions and Cost-Effectiveness

	GHG emission savings (2020)
	0.63
	MMtCO2e

	Net Present Value (2009-2020)
	-645.41
	$million

	Cumulative Emissions Reductions (2009-2020)
	3.94
	MMtCO2e

	Cost-effectiveness (2009-2020)
	-163.61
	$/tCO2e

	GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent. Negative numbers indicate cost savings.

	


Heavy-Duty Trucks

The two technology options considered in this analysis are based on EPA’s SmartWay Transport Partnership (EPA, 2009b). The first option is the installation of aluminum wheels for single-wide tires to reduce vehicle weight and rolling resistance. The second option is the installation of fairings (e.g. front and side skirts) to improve vehicle aerodynamics. The improved fuel economy and associated GHG emissions reduction for each option are additive (Bynum, 2009).
 Heavy-Duty Trucks: GHG Reduction from Installing Aluminum Wheels
Replacing the typical heavy-duty truck configuration of two wheels and tires at the end of each axle with an aluminum wheel and a single wide tire decreases rolling resistance and weight. This technology can be applied to all tractor and trailer tire positions except for the steer tires and, when applied to these tire positions, can reduce fuel consumption by 4 percent (EPA, 2009b). Since half of the tires suitable for retrofitting are located on the tractor, and half are located on the trailer, the fuel savings is allocated equally between the tractor and the trailer (i.e. the fuel savings from retrofitting a tractor-truck is assumed to be 2 percent and the fuel savings from retrofitting a trailer is assumed to be 2 percent). The U.S. Department of Transportation reports the number of tractor-trucks registered in Pennsylvania in 2007 as 74,404 (U.S. DOT, 2008b) and the number of commercial trailers as 152,489 (U.S. DOT, 2008c).  Table 8-2 shows the assigned penetration rate for retrofits and the total tractor-trucks and trailers retrofitted through 2020 under this policy option. 
	Table 8-2. Total Tractor-Trucks and Trailers Retrofitted with Aluminum Wheels

	Year
	Heavy-Duty Trucks Registered in PA
	Penetration Rate for Tractor-Trucks
	Trucks Retrofitted
	Commercial Trailers Registered in PA
	Penetration Rate for Trailers
	Trailers Retrofitted

	2009
	74,404
	0
	0
	152,489
	0
	0

	2010
	74,404
	10
	7,440
	152,489
	5
	7,624

	2011
	74,404
	20
	14,881
	152,489
	10
	15,249

	2012
	74,404
	30
	22,321
	152,489
	15
	22,873

	2013
	74,404
	40
	29,762
	152,489
	20
	30,498

	2014
	74,404
	50
	37,202
	152,489
	25
	38,122

	2015
	74,404
	60
	44,642
	152,489
	30
	45,747

	2016
	74,404
	70
	52,083
	152,489
	35
	53,371

	2017
	74,404
	80
	59,523
	152,489
	40
	60,996

	2018
	74,404
	90
	66,964
	152,489
	45
	68,620

	2019
	74,404
	100
	74,404
	152,489
	50
	76,245

	2020
	74,404
	100
	74,404
	152,489
	55
	83,869


The estimated GHG emissions reductions from replacing existing two wheel, two tire configurations with a single aluminum wheel are based on diesel fuel savings. To calculate these emissions, the total vehicle miles traveled (VMT) in the state (108,699 million miles; U.S. DOT, 2008a) are multiplied by the fraction of miles traveled by heavy-duty trucks (0.07; PA DEP, 2007) to obtain total annual VMT by heavy-duty trucks in Pennsylvania in 2007. Total annual VMT is then divided by the average fuel economy of heavy-duty trucks (6.0 miles per gallon; Bynum, 2009) to obtain total diesel fuel consumed (1,268 million gallons). Fuel savings are based on the total diesel fuel consumed, the percent fuel savings associated with the retrofits, and the penetration rate for tractor-trucks and trailers:

Total fuel savings = (1,268 million gallons)*(0.02)*((penetration rate for tractor  trucks+penetration rate for trailers)/100)
 Total fuel savings is multiplied by GHG emissions per million gallons of diesel fuel consumed (0.01125 million metric tons; DOE, 2008) to obtain the total annual GHG emissions reduction.
	Table 8-3. GHG Emissions Reduction from Installing Aluminum Wheels

	Year
	Vehicle Miles Traveled by Heavy-Trucks in PA (million miles)
	Average Fuel Economy of Long-Haul Heavy-Trucks (miles per gallon)
	Diesel Fuel Savings (million gallons)
	GHG Emissions Reduction (MMtCO2e)

	2009
	7,609
	6.00
	0.00
	0.00

	2010
	7,609
	6.00
	3.80
	0.04

	2011
	7,609
	6.00
	7.61
	0.09

	2012
	7,609
	6.00
	11.41
	0.13

	2013
	7,609
	6.00
	15.22
	0.17

	2014
	7,609
	6.00
	19.02
	0.21

	2015
	7,609
	6.00
	22.83
	0.26

	2016
	7,609
	6.00
	26.63
	0.30

	2017
	7,609
	6.00
	30.44
	0.34

	2018
	7,609
	6.00
	34.24
	0.39

	2019
	7,609
	6.00
	38.04
	0.43

	2020
	7,609
	6.00
	39.31
	0.44

	Total
	 
	 
	 
	2.80

	MMtCO2e = million metric tons of carbon dioxide equivalent.
	


Heavy-Duty Trucks: Costs Associated with Installing Aluminum Wheels

The cost of retrofitting a tractor-truck and trailer with aluminum wheels is approximately $5,600 (2007 dollars; EPA, 2009b). Since half of the wheels suitable for retrofit are located on the tractor-truck and half are located on the trailer, the cost is assumed to be $2,800 for each. The total cost of retrofitting is calculated by multiplying the number of trucks and trailers being retrofitted in a given year by $2,800. The cost savings, shown in Table 8-4, are realized in the fuel savings from reduced vehicle weight and lower rolling resistance. Fuel cost savings are simply the diesel fuel saved multiplied by the price per gallon of diesel fuel. Net costs are the installation costs minus the fuel cost savings. Since two standard tires cost roughly the same as one single wide tire and wear at a comparable rate, there is no additional tire cost imposed by retrofitting (EPA, 2004a).  Trucks retrofitted with aluminum wheels and new generation wide tires cause no more damage to roads than trucks with conventional tire configurations (EPA, 2004a).
	Table 8-4. Costs and Cost Savings from Installing Aluminum Wheels for Single Wide Tires

	Year
	Installation Costs ($MM)
	Diesel Fuel Saved (million gallons)
	Fuel Cost Savings ($MM)
	Net Costs ($MM)

	2009
	0.00
	0.00
	0.00
	0.00

	2010
	42.70
	3.80
	11.14
	31.56

	2011
	42.70
	7.61
	23.91
	18.79

	2012
	42.70
	11.41
	38.62
	4.07

	2013
	42.70
	15.22
	53.38
	-10.68

	2014
	42.70
	19.02
	69.50
	-26.80

	2015
	42.70
	22.83
	85.45
	-42.75

	2016
	42.70
	26.63
	99.92
	-57.22

	2017
	42.70
	30.44
	114.26
	-71.56

	2018
	42.70
	34.24
	129.02
	-86.33

	2019
	42.70
	38.04
	143.75
	-101.05

	2020
	21.35
	39.31
	148.95
	-127.60

	Total
	 
	 
	 
	-469.56

	$MM = million dollars.
	
	
	


Heavy-Duty Trucks: GHG Reduction from Installing Fairings
At highway speeds, aerodynamic drag accounts for the majority of truck energy losses (EPA, 2004b). Reducing drag improves fuel efficiency. Since the majority of long-haul tractor trucks on the road in 2009 (>75 percent) already contain aerodynamic features, such as air deflectors mounted on the top of the cab, drag reduction options should focus on trailer aerodynamics (Bynum, 2009). The addition of front and side fairings (e.g. skirts) to a trailer can reduce fuel consumption by 5 percent (EPA, 2009b). These panels are attached to the side or bottom of the trailer and hang down to enclose the open space between the rear wheels of the tractor and the rear wheels of the trailer. Such enclosure reduces wind resistance.
The estimated GHG emissions reductions from installing front and side fairings on trailers are based on diesel fuel savings. To calculate these emissions, the total vehicle miles traveled (VMT) in the state (108,699 million miles; U.S. DOT, 2008a) are multiplied by the fraction of miles traveled by heavy-duty trucks (0.07; PA DEP, 2007) to obtain total annual VMT by heavy-duty trucks in Pennsylvania in 2007. Total annual VMT is then divided by the average fuel economy of heavy-duty trucks (6.0 miles per gallon; Bynum, 2009) to obtain total diesel fuel consumed (1,268 million gallons). Fuel savings are based on the total diesel fuel consumed, the percent fuel savings associated with the retrofits, and the penetration rate for trailers. The U.S. Department of Transportation reports the number of commercial trailers registered in Pennsylvania in 2007 as 152,489 (U.S. DOT, 2008c). Since there are more trailers than tractor-trucks, the probability of realizing the fuel savings associated with a trailer retrofit is the ratio of tractor-trucks to trailers.
Total fuel savings = (1,268 million gallons)*(0.05)*(penetration rate for trailers/100)*(# of heavy-duty trucks/# of commercial trailers)
 Total fuel savings is multiplied by GHG emissions per million gallons of diesel fuel consumed (0.01125 million metric tons; DOE, 2008) to obtain the total annual GHG emissions reduction.
	Table 8-5. GHG Emissions Reduction from Installing Fairings

	Year
	Commercial Trailers Registered in PA
	Penetration Rate
	Trailers Retrofitted
	Diesel Fuel Savings (million gallons)
	GHG Emissions Reduction (MMtCO2e)

	2009
	152,489
	0
	0
	0.00
	0.00

	2010
	152,489
	5
	7,624
	1.55
	0.02

	2011
	152,489
	10
	15,249
	3.09
	0.03

	2012
	152,489
	15
	22,873
	4.64
	0.05

	2013
	152,489
	20
	30,498
	6.19
	0.07

	2014
	152,489
	25
	38,122
	7.73
	0.09

	2015
	152,489
	30
	45,747
	9.28
	0.10

	2016
	152,489
	35
	53,371
	10.83
	0.12

	2017
	152,489
	40
	60,996
	12.38
	0.14

	2018
	152,489
	45
	68,620
	13.92
	0.16

	2019
	152,489
	50
	76,245
	15.47
	0.17

	2020
	152,489
	55
	83,869
	17.02
	0.19

	Total
	 
	 
	 
	 
	1.15

	MMtCO2e = million metric tons of carbon dioxide equivalent.
	


Heavy-Duty Trucks: Costs Associated with Installing Fairings
The cost of retrofitting a trailer with front and side fairings is approximately $2,400 (2007 dollars; EPA, 2009b). The total cost of retrofitting is calculated by multiplying the number of trailers being retrofitted in a given year by $2,400. The cost savings, shown in Table 8-6, are realized in the fuel savings from reduced vehicle drag. Fuel cost savings are simply the diesel fuel saved multiplied by the price per gallon of diesel fuel. Net costs are the installation costs minus the fuel cost savings. 
	Table 8-6. Costs and Cost Savings from Installing Fairings
	

	Year
	Installation Costs ($MM)
	Diesel Fuel Saved (million gallons)
	Fuel Cost Savings ($MM)
	Net Costs ($MM)

	2009
	0.00
	0.00
	0.00
	0.00

	2010
	18.30
	1.55
	4.53
	13.77

	2011
	18.30
	3.09
	9.72
	8.58

	2012
	18.30
	4.64
	15.70
	2.59

	2013
	18.30
	6.19
	21.70
	-3.40

	2014
	18.30
	7.73
	28.26
	-9.96

	2015
	18.30
	9.28
	34.75
	-16.45

	2016
	18.30
	10.83
	40.63
	-22.33

	2017
	18.30
	12.38
	46.46
	-28.16

	2018
	18.30
	13.92
	52.46
	-34.16

	2019
	18.30
	15.47
	58.45
	-40.15

	2020
	18.30
	17.02
	64.47
	-46.17

	Total
	 
	 
	 
	-175.84

	$MM = million dollars. Negative numbers indicate cost savings.
	


Trucking, Rail and Marine Freight Transport: The GHG reduction analysis still needs to account for the different commodities, infrastructures and expected near-term changes occurring in each of the major port areas in PA.  This information is briefly summarized below:

1. Port of Philadelphia—The expectation is that trade will pick-up after the recession. A major port expansion is occurring as this port expands south into the Navy yard. This may bring as much as 1 million additional TEUs (twenty foot equivalent units) of freight into this port. The current freight volume via the Port of Philadelphia is 250 thousand TEUs. Part of this expansion involves a deepening of the Delaware River channel from 40 to 45  feet. This will allow larger vessels (carrying 1000 TEUs per vessel) to access this port. With this port expansion comes the need to make infrastructure improvements—mainly to nearby highways. Local truck and rail traffic is expected to increase.  Pennsylvania’s “America’s First Marine Highway Enterprise” would extend the Ben Franklin Corridor (a surface transportation corridor linking the Columbus Regional Airport Authority intermodal terminal in Columbus, Ohio as well as military depots and commercial distribution hubs in New York, New Jersey, Ohio, and Pennsylvania) to a new marine highway corridor connecting the Port of Philadelphia to other U.S seaports. The Project includes highway, rail seaport, and intelligent transportation system solutions consistent with federal policy as well as a proposed shipbuilding strategy for the U.S. domestic trade. Furthermore, the Project supports and leverages considerable investments that the Commonwealth of Pennsylvania has already made in upgrading and expanding Philadelphia marine terminals.

2. Port of Pittsburgh—this is really 200 miles of a series of privately owned ports along the three rivers. It is expected that the freight volumes will increase with trade. Note that 75 percent of the current freight volume in SW Pennsylvania ports is coal transport.  Impending EPA and federal legislative requirements for GHG reductions in the energy supply sector would be expected to change historical coal production, transport and use patterns in this corridor.

3. Port of Erie—this is a Great Lakes port with the possibility of rapid growth in the 2009 to 2020 time horizon. Expected growth is a doubling or tripling in cargo handled.  Erie is within the bi-national Great Lakes St. Lawrence Seaway system. Therefore, new policies that affect the Port of Erie need to consider their compatibility with the established policies affecting ports within this system. 

A December 2007 study by the Texas Transportation Institute found that efficient short sea shipping is more fuel efficient per ton-mile than goods movement by trucks and even railroads. For example, an inland barge enjoys 576 ton miles to the gallon, compared with 155 on a truck and 413 on a train. From a GHG emissions perspective, short sea shipping can offer substantial reductions.

Numerous industry stakeholders agree that the Harbor Maintenance Tax is an onerous roadblock to the energy bill’s short sea transportation provisions. This imposes an additional tax on trucking companies that move their cargo from roads and rails to water vessels. Efforts are underway to urge Congress to waive the Harbor Maintenance Tax for short sea transponders.   The legislation would not impose the tax to cargo in intermodal cargo containers and loaded by crane on a vessel, or cargo loaded on a vessel by means of wheeled technology. If this is passed by Congress, it would remove a large barrier to implementing the short sea shipping program. 

One of the possibilities for evaluating potential GHG emission reductions from this sector is to examine information available from other states. For example, California through the Global Warming Solutions Act of 2006 (AB 32) has committed to reducing GHG emissions to 1990 levels by 2020.  Measure T-6 in the AB32 scoping plan—freight transport efficiency measures—is a broad initiative designed to achieve at least a 3.5 million metric tons of CO2e reduction in GHG emissions from the freight transport sector by 2020.  This represents about a 20 percent reduction in the projected 2020 GHG emissions from this sector. Due to the complexity of this sector and the need for a thorough investigation of a variety of approaches to determine how best to improve freight transport efficiency, an overall emission reduction goal was established for  CA measure T-6 rather than assigning emission reduction targets to individual measures. 

The current components of California’s freight efficiency measure are:

1. Port Drayage Trucks (replacement/retirement)

2. Transport Refrigeration Units Cold Storage Prohibition and Energy Efficiency

3. Cargo Handling Equipment—Anti-Idling, Hybrid, Electrification

4. Goods Movement System-Wide Efficiency Improvements

5. Commercial Harbor Craft--Maintenance and Design Efficiency 

6. Clean Ships

7. Vessel Speed Reduction
Cost to Regulated Entities:

To be determined.

Ease of Implementation:
Will vary depending on the specific measure.  

Implementation Steps:
To be determined.  

Key Assumptions:
The trucking analysis assumes that the penetration rates for the aluminum wheel and fairing retrofits are feasible by 2020.  The ability to meet these penetration rates depends on the availability of vehicle body shops that can perform the retrofitting.
Since the technology options analyzed for trucks are retrofit options, new trucks entering the fleet are not considered. Under business-as-usual, the fuel economy of the existing truck fleet is assumed to remain constant through 2020.
Truck and trailer registrations are assumed to be accurate surrogates for the number of trucks operating in Pennsylvania. In reality, interstate transport may add significantly to the number of trucks and trailers operating in Pennsylvania. 
Key Uncertainties:
The fuel efficiency gains for truck and trailer retrofits are based on test track conditions. The actual on-road fuel efficiency improvement may be less.
The diesel fuel consumed by heavy-duty trucks in Pennsylvania is approximated based on an estimate of vehicle miles traveled by heavy-duty trucks in the state. The actual diesel fuel consumed may be different.
Other Potential Benefits and Disbenefits:

Additional potential benefits of changing behaviors to decrease greenhouse gas emissions from freight transportation include: 

· Decreasing emissions of ozone precursors (VOC and NOx), carbon monoxide and fine particulates. 

· Decrease motor fuel use. 

· Directly support Smart Transportation initiatives, projects and programs. 

· Congestion reduction. 





Potential Interrelationships with Other GHG Reduction Measures:

These measures aimed at changing behavior need to be implemented in coordination with system changes within the transportation sector, and with transportation-focused land use measures.
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Status of Group Approval:
pending
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pending
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pending
T-9
Increasing Federal Support for Efficient Transit and Freight Transport in PA 

Strategy Name:  Increasing Federal Support for Efficient Transit and Freight Transportation in Pennsylvania

Lead Staff Contact:
 Nathan Willcox, PennEnvironment  (215) 732-5897, Karen Green
Summary:   Many of the advancements needed in Pennsylvania’s transit systems will not come without a significant increase in federal support, especially through federal funding.  Recognizing that, this initiative outlines several measures aimed at increasing federal support for efficient transit projects and freight transport in Pennsylvania, including public transit, car- and vanpooling, telecommuting, and other advancements that will help cut greenhouse gas emissions from the transportation sector.  Efficient transportation systems also reap many other benefits as well, including cleaner air, increased mobility, revitalized communities, decreased oil use, and less incentive for over-development.

Other Agencies/Officials Involved:   PennDOT, Local Transit Agencies, Regional, Metropolitan and Rural Planning Organizations, local governments, Pennsylvania’s Congressional Delegation.   

Possible New Measure:

There are three specific pieces/types of federal legislation that could be vehicles for increased support for efficient transit in Pennsylvania:

I.  Federal Transportation Bill

--This legislation provides the guidelines for how federal transportation dollars are doled out to the states.  It is up for reauthorization this year, and there is a push to both use this bill to map out a comprehensive strategy for the growth of the country’s transportation systems (vs. the scattershot policy implemented in the past) and to make this bill more supportive of efficient transit—both efforts that Pennsylvania should be a part of.  

II. Federal Stimulus Bills

--In addition to the stimulus package which just passed, which did include a sizeable amount of funds for public transit, there could very well be additional stimulus bills in the near future.  Pennsylvania officials should be pushing the federal government to carve out significant sums of money from such stimulus packages for efficient transit options.

III. Federal Climate Legislation

--It is expected by many in Washington that Congress will try to pass a comprehensive global warming bill in 2009.  Pennsylvania officials should be working to ensure that efficient transit options receive significant support from such a bill, given its critical role in cutting greenhouse gas emissions.  Most notably, funds for efficient transit should be secured from the sale of pollution credits within a cap-and-trade system. 

With the help of a national transportation strategy, and with additional federal funds, the state could more realistically consider major new projects such as high-speed rail systems, expansions of existing light rail systems, and connecting all of the state’s major cities via rail.

In order to help secure a national transportation strategy and additional funds for efficient transportation, several steps should be taken:

--Direct contact between state legislators and Pennsylvania’s federal delegation, stressing the importance of their active involvement in this debate in Congress.

--Direct contact between local elected officials and Pennsylvania’s federal delegation, stressing the importance of their active involvement in this debate in Congress.

--Citizen education about the need for federal support, to help mobilize Pennsylvania’s federal delegation.

--Outreach by transit groups, transit agencies and other interested parties to the federal delegation, to provide local information and to encourage active involvement in these federal debates.

Potential GHG Reductions and Economic Costs: 

Table 9-1. Estimated GHG reductions and cost-effectiveness

	GHG emission savings (2020)
	
	MMtCO2e

	Net present value (2009–2020)
	
	$million

	Cumulative emissions reductions (2009–2020)
	
	MMtCO2e

	Cost-effectiveness (2009–2020)
	
	$/tCO2e


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent.  Negative numbers indicate costs savings. 

This will be estimated by setting a dollar figure for estimated additional annual federal revenue that would go to the Commonwealth of Pennsylvania (e.g., $100 million per year). Then, potential GHG emission reduction benefits of this additional funding will be estimated using the relationship between CMAQ funds spent in Pennsylvania previously and the estimated GHG benefit of the associated CMAQ measures. 
Costs: 

Minimal.  These measures revolve around influencing federal policy, and requesting and securing funds from the federal government.

Other Potential Benefits and Disbenefits:

Additional potential benefits of expanding efficient transportation systems include: 

· Decreasing emissions of ozone precursors (VOC and NOx), carbon monoxide and fine particulates. 

· Decrease motor fuel use. 

· Enhanced mobility for citizens and visitors. 

· Directly support Smart Transportation initiatives, projects and programs. 

· Congestion reduction. 

· Reduce sprawl.  

Ease of Implementation

To be determined.   

Implementation Steps

To be determined.  

Key Assumptions

Key Uncertainties

Additional Benefits and Costs

Potential Interrelationships with Other GHG Reduction Measures:

Most notably, many of the system improvement projects called for in the transportation sector will be greatly aided by an increase in federal funding support. 

(the information below is from the old Increase Federal Support for Freight Transport work plan)
Summary:   Many of the advancements needed in Pennsylvania’s freight transportation systems will not come without a significant increase in federal support, especially through federal funding.  Recognizing that, this initiative outlines several measures aimed at increasing federal support for efficient freight projects in Pennsylvania, including improved intermodal truck/rail, truck/port, truck/air and truck/pipeline connections and other advancements that will help cut greenhouse gas emissions from this transportation sector.  Efficient freight transportation systems also reap many other benefits as well, including cleaner air, increased mobility, and decreased oil use.

Other Agencies/Officials Involved:   PennDOT, PA Motor Truck Association (PMTA), Keystone Rail Association, Regional, Metropolitan and Rural Planning Organizations, local governments, Pennsylvania’s Congressional Delegation.   

Possible New Measure:

There are three specific pieces/types of federal legislation that could be vehicles for increased support for efficient freight transportation in Pennsylvania:

I.  Federal Transportation Bill

--This legislation provides the guidelines for how federal transportation dollars are doled out to the states.  It is up for reauthorization this year, and there is a push to both use this bill to map out a comprehensive strategy for the growth of the country’s transportation systems (vs. the scattershot policy implemented in the past) and to make this bill more supportive of efficient, multimodal freight transportation.  

II. Federal Stimulus Bills

--In addition to the stimulus package which just passed, which did include  funds for freight mobility projects, there could very well be additional stimulus bills in the near future.  Pennsylvania officials should be pushing the federal government to carve out money from such stimulus packages for efficient freight transportation options.

III. Federal Climate Legislation

--It is expected by many in Washington that Congress will try to pass a comprehensive global warming bill in 2009.  Pennsylvania officials should be working to ensure that efficient freight transportation options receive significant support from such a bill, given its critical role in cutting greenhouse gas emissions.  Most notably, funds for efficient freight transportation should center on engine fuel economy and idling reduction technology as well as rail infrastructure investment.

In order to help secure a national transportation strategy and additional funds for efficient freight transportation, several steps should be taken:

--Direct contact between state legislators and Pennsylvania’s federal delegation, stressing the importance of their active involvement in this debate in Congress.

--Direct contact between local elected officials and Pennsylvania’s federal delegation, stressing the importance of their active involvement in this debate in Congress.

--Citizen education about the need for federal support, to help mobilize Pennsylvania’s federal delegation.

--Outreach by freight shippers, logistics professionals, carriers and other stakeholders (e.g. associations) to the federal delegation, to provide local information and to encourage active involvement in these federal debates.

Projected GHG Reductions:

To be determined.

Costs: 

Minimal.  These measures revolve around influencing federal policy, and requesting and securing funds from the federal government.

Other Potential Benefits and Disbenefits:

Additional potential benefits of expanding efficient transportation systems include: 

· Decreasing emissions of ozone precursors (VOC and NOx), carbon monoxide and fine particulates. 

· Decrease motor fuel use. 

· Enhanced mobility for multimodal freight transport. 

· Directly support Smart Transportation initiatives, projects and programs. 

· Congestion reduction. 

Ease of Implementation

To be determined.   

Implementation Steps

To be determined.  

Potential Interrelationships with Other GHG Reduction Measures:

Most notably, many of the system improvement projects called for in the transportation sector will be greatly aided by an increase in federal funding support. 

References:

Status of Group Approval

Pending

Level of Group Support

Pending

Barriers to Consensus

Pending

T-10

Enhanced Support for Existing Smart Growth/Transportation & Land Use Policies

Strategy Name:  Enhanced Support for Existing Smart Growth/Transportation & Land Use Policies

Lead Staff Contact:
  Danielle Spila, PennDOT
(717) 787 - 0787

   Chris Trostle, DEP   
(717) 772 – 3926

Summary:   (Subcommittee input for final revision to integrate existing land use policies is necessary.  Certain elements have been appended).    This initiative recommends the continued adoption and acceleration of existing and future statewide land-use policies that follow more sustainable “smart growth” principles.   Smart growth seeks to create more compact communities throughout the state featuring increased density and a mixture of land uses which generate less vehicle traffic while being more supportive of auto trip reduction measures such as transit, non-motorized modes and Travel Demand Measures (TDM) programs such as car sharing, carpooling, etc. Smart growth also sites commercial/ industrial facilities and growth with ready access to an efficient, multimodal freight transportation system.   

This effort seeks to expand the collaborative process between state and local agencies in order to promote smart growth as a viable and preferable alternative to sprawl development.  In addition the statewide land use policies and programs promoted will continue to seek to limit the encroachment of development onto farmland and natural spaces, in particular wooded areas which in turn act as carbon sinks. Trip reduction and other measures cannot reach their full potential without the adoption of supportive land use measures.  As such, the adoption of smart growth principles helps to ensure the success of the proposed transportation measures.  In addition these policies should foster more compact development which in turn reduces transportation and other infrastructure costs.

Other Agencies Involved:   PaDEP, PennDOT, Local Transit Agencies, Metropolitan and Rural Planning Organizations, local governments.  

Possible New Measures:

The 2006 report by the Pennsylvania Transportation Funding and Reform Commission, Investing in Our Future, Addressing Pennsylvania’s Transportation Funding Crisis 
 provides clear goals that address transportation funding and demand issues which in turn intrinsically address Greenhouse Gas (GHG) emissions:

· Link land use and transportation through the implementation of “Smart Transportation” design practices and preconditioning major capacity improvements on a community land use/transportation vision that provides for sustainable investments.

· Develop an incentive-based funding program to link land use and multimodal community investments through collaboration with partners including municipalities, Metropolitan Planning Organizations, Rural Planning organizations, and other interested parties.

The committee supports the full promulgation of these core policies, including accelerated and enhanced actions as appropriate:

1. Link land use and transportation through the implementation of “Smart Transportation” design practices and preconditioning major capacity improvements on a community land use/transportation vision that provides for sustainable investments.

It was noted in the report Back to Prosperity:  A Competitive Agenda for Renewing Pennsylvania
 that the current development patterns within the commonwealth are both spreading out the population and industry and “hollowing out” the urban fabric, with city neighborhoods and services in decline while unsustainable suburban and exurban development continues unabated.  The result of this development pattern is an increased need for auto travel, communities where transit is not viable, households that generate an excessive number of auto trips per capita, and sparse, outlying development of commercial/ industrial facilities, all of which results in increased greenhouse gas emissions.  In response, the Commonwealth and PennDOT have instituted the concept of “Smart Transportation” in regards to the planning process.  

Smart Transportation is defined as partnering to build great communities for future generations by linking transportation investments and land use planning into decision making.  Smart Transportation aims to accommodate growth without taxing the transportation infrastructure, and in doing so reducing vehicle travel and associated greenhouse gas emissions.  By linking transportation and land use decisions growth can occur in more sustainable ways that does not require the infrastructure or land area that current development patterns would demand.

In conjunction with the Smart Transportation principles, The Keystone Principles & Criteria for Growth, Investment & Resource Conservation adopted by the Economic Development Cabinet May 31, 2005, provides an additional policy framework for greater support for smart growth measures.  These principles can be more actively pursued and expanded upon to encourage more development and redevelopment using smart growth concepts. 

The intent is that this GHG reduction work plan will build on and fully implement the various Smart Transportation concepts and Keystone Principles already advocated by the State, promoting these concepts such that they become intrinsic to the decision process at PennDOT, other state agencies, MPO/RPOs and local governments.  The goal is to align the project planning and approval process throughout the commonwealth to recognize Smart Growth and Smart Planning concepts as core values for all projects and related activities.   While existing work has identified and begun implementing these principles, the Land Use-Transportation Subcommittee recommends that an increased effort to adopt these as standard practice statewide would result in the benefits being realized sooner and the final impact being greater.  The Subcommittee therefore recognizes the established framework as the path forward, and feels that a greater emphasis on these concepts will further the Commonwealth in meeting its greenhouse gas reduction needs.  

Smart Transportation Principles

PennDOT’s 2008 Sound Land Use Implementation Plan, Building a Strategic Agenda for Smart Transportation identified 10 principles that define the core concepts in this approach to land use and transportation planning:

1. Money counts

2. Choose projects with high value to price ratio

3. Enhance the local network

4. Look beyond level-of-service

5. Safety first, and maybe safety only

6. Accommodate all modes

7. Leverage and preserve existing investments

8. Build towns and not sprawl

9. Understand the context; plan and design within the context

10. Develop local governments as strong land use partners

While all of these concepts are necessary for Smart Transportation to succeed as a guiding principle, three of the concepts (bold highlight) are noted as having direct impacts on greenhouse gas emissions.  The Subcommittee endorses all these core concepts.  We highlight the following as principles of particular interest in regards to reducing greenhouse gases:

Enhance the Local Multimodal Transportation Network

One of the basic tenets of smart growth is the need to focus on local communities and develop a transportation network that connects local residents, employment and services rather than supporting segregated land uses.  Enhancing the local network of both local and state facilities provides this continuity and in doing so encourages trips to remain local and supports the use of modes other than private auto and truck.  At the same time an enhanced and connected local network minimizes the need to travel between more distant centers for services and helps to minimize the vehicle miles of travel (VMT) within a local community.  A fully connected network has a higher capacity and is more economical to construct and maintain than a series of segregated neighborhoods served by arterial and bypass roadways.

Accommodate all Modes

In order to reduce passenger travel by private vehicles there must be alternative modes (including bicycle, pedestrian, bus, rail, and high occupancy auto) that can reasonably be used for a substantial proportion of trips.  Conversion of truck freight to more cost-effective and less polluting modes, such as rail and water, is also a critical component. Smart transportation makes this a primary consideration and accommodation of other modes of travel an intrinsic part of the planning process instead of an add-on to a roadway design effort.

Build Towns not Sprawl

There is a consensus that current sprawl development, with its associated separation of land uses, necessitates the use of private auto and the absence of defined communities does not readily accommodate or support other forms of transportation.  Building towns, whether as independent rural communities or as neighborhoods in a larger urban context encourages people to remain local and as such opens up the opportunity to use other forms of transportation.  The committee feels this will directly impact greenhouse gas emissions and should be fully pursued 

Using Transportation to Encourage Sound Planning Practices

It has long been argued that the “car culture” has resulted in the current planning paradigm which necessitates the use of private auto for the majority of passenger trips and results in the excess consumption of land and fuel.  However, just as the current transportation planning practices tend to encourage sprawling development, a shift towards transportation projects that support smart growth can help drive residential and commercial/ industrial development into more compact and integrated forms.  

Focusing funding on smart growth supportive transportation projects discourages the adoption of projects that might otherwise result in increased sprawl.  An example of this is NJDOT’s “right sizing” approach, which seeks to encourage projects focusing on connectivity to increase capacity, rather than bypassing congested areas, as well as focusing on improvements for local access and avoiding constructing restricted access roads which tend to favor regional trips.  A renewed focus on the local community fosters smart growth, which leads to reduction in the number of trips, vehicle miles of travel and GHG emissions.  

PennDOT’s 2008 Sound Land Use Implementation Plan, Building a Strategic Agenda for Smart Transportation , The Keystone Principles and other existing statewide initiatives provide a focused approach to the types of policies that can be adopted at the local level to encourage smart growth within existing laws, regulations and codes.  Redevelopment of an existing site, redevelopment of a corridor in a more context sensitive manner, neighborhood redevelopment, infill or a new construction on a greenfield site all offer the opportunity for local agencies to influence how their communities will grow.  PennDOT and other state agencies have a role to play by prioritizing infrastructure investments on those projects that support local smart growth efforts and help local communities realize the savings involved in adopting these principles.  Building on the programs already in place, local officials and decision makers need to have the tools and knowledge available to help guide the growth of their communities in more sustainable ways.  By providing communities with the support needed in moving towards a smart growth planning approach, state agencies can help ensure that new growth can be accommodated in ways that minimize and even reduce greenhouse gas emissions while also being more cost effective.

2. Develop an incentive based funding program to link land use and multimodal community investments through collaboration with partners including Municipalities, Metropolitan Planning Organizations, Rural Planning organizations, and other interested parties.

It has been recognized that sound land use policies that seek to reduce private vehicle travel and limit greenhouse gases can only succeed with the support of the local communities who guide development within their regions.  The decentralized nature of development planning within the commonwealth limits the impact that statewide agencies can have on local decisions, in particular PennDOT.  

There is growing support at the local level to change the business as usual approach to development.  Pennsylvania state agencies have limited authority regarding local and regional land use and transportation decisions.  However,  PennDOT can and should focus it limited funds on projects that encourage more sustainable development patterns.  Local projects tend to focus capacity increases where they are needed most, and if done in light of the local context the results will generate maximum return for a given investment.  By fostering smart growth through available funding mechanisms, PennDOT maximizes the return on its investment and helps support development that reduces greenhouse gases. In conjunction with transportation measures, policies involving other infrastructure investments such as water and sewer could be developed to ensure that the expansion of these services is done in a way that encourages and supports smart growth.
This in particular applies to passenger modes other than private autos.  Transit services are not only more successful in compact communities, but also require fewer subsidies to operate with more passengers attracted to a system served by a more compact route network.   Compact development also means that non-motorized trips become increasing viable and investments in facilities to support these trips (trails, sidewalks, expanded shoulders, etc) are better patronized and more cost effective.  

Agencies such as PennDOT also have a role in educating communities on the preferred development patterns and how this can benefit the local area.  Local communities often see compact development in the negative light of blighted urban communities; PennDOT has the opportunity to not only support smart growth through funding decisions, but can also provide examples of vibrant, livable, smart growth communities.  PennDOT is also in a position to demonstrate how the return on the investment is higher for the smart growth projects and the long term costs substantially less.  By implementing the concept of smart growth at the local level, communities can be encouraged to make land use decisions that reduce transportation needs and maximize benefits to the community, including the reduction in greenhouse gas emissions.

Finally, compact development and smart growth reduces the need to develop new areas and helps protect and expand wooded and other natural spaces that act as carbon sinks.  State agencies have an additional role to play in the preservation and expansion of these areas.  Natural settings enhance the neighboring communities and can provide an opportunity to attract tourism.  Assisting communities in preservation of natural areas through planning support, focused transportation investments that do not encourage the development of new land and supporting local community conservation efforts can further build local support for smart growth efforts.

By using an approach that directs funds into successful, smart growth supportive initiatives and partnering with local communities, compact, context sensitive projects can be advanced that will improve the livability of towns and cities, reduce transportation demands and the associated costs, and in turn result in a direct reduction in greenhouse gas emissions.

Potential GHG Reductions and Economic Costs: 
An extensive review of the current literature on the topic of land use impacts on GHG emissions and on travel in general finds that the land use/transportation/GHG emissions linkage is an evolving area of study.  Given this limitation the GHG reductions reported in other States Climate Change Action plans were used as a guideline to agree on a reasonable value for the Commonwealth.  The Table 10-1 below provides a summary of the GHG plans that have employed a similar approach:

Table 10-1. GHG Emission Reductions due to Land Use Measures as Reported in other Climate Action Plans

	State
	VMT Reduction Expected from Land Use Measures/Policies

	Arizona
	2-11% of all VMT

	Colorado
	2% of all VMT

	Connecticut
	3% of all VMT

	Maryland
	18% per capita

	Minnesota
	6% of all VMT

	Montana
	7% of urban VMT

	New Mexico
	11% of all light duty VMT

	South Carolina
	0% growth in per capita VMT starting in 2010

	Utah
	**

	Vermont
	13% -2012, 27% by 2028 of all VMT

	Washington
	7-15% in Urban VMT 


The expected reductions by 2020 reported range from 2% of all VMT to 15% of urban VMT and a variety of gradations in between.  Expressed in terms of total GHG emissions, the reductions attainable from land use measure do not exceed 3.2% of the total in any of the plans reviewed. Given the range of values and the potential impacts believed reasonable within the Commonwealth, a value of X% reduction in all VMT by 2020 was agreed to by the subcommittee.  The X% reduction was applied to the VMT projections used in the development of the GHG emissions inventory which in turn was used to determine the emissions benefits.  The benefits reported in 2020 were assumed to be linear in prior years and the cumulative benefit calculated accordingly.

Table 10-2. Estimated GHG reductions and cost-effectiveness

	GHG emission savings (2020)
	
	MMtCO2e

	Net present value (2009–2020)
	<$0
	$million

	Cumulative emissions reductions (2009–2020)
	
	MMtCO2e

	Cost-effectiveness (2009–2020)
	<$0
	$/tCO2e


GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent.  Negative numbers indicate costs savings. 

Cost to Regulated Entities: 

If any, to be determined.     

Cost to State: 

Potential for cost savings as transportation and other infrastructure costs are minimized by focusing on more compact areas where maximum benefits can be realized from existing and strategic new infrastructure. 
Other Potential Benefits and Disbenefits:

Additional potential benefits of promoting smart growth and transportation include: 
· Decreasing emissions of ozone precursors (VOC and NOx), carbon monoxide and fine particulates. 

· Enhanced mobility for citizens, goods and visitors. 

· Congestion reduction. 

· Urban redevelopment

· Financial stabilization of declining towns and cities

· Increased tourism revenue to revitalized communities and preserved natural areas

· Increased density reduces infrastructure costs for related services such as water and sewer lines.  The capital and ongoing costs for roadways serving denser development also tend to be lower.

· Retain urban professionals attracted to smart growth communities

· Reduced infrastructure costs

Ease of Implementation

The redistribution of development amongst regions, the costs associated with the preparation of brownfield sites, the home-rule nature of the commonwealth, the costs of new transit, and the potential need to offset tax revenues make these policies challenging to implement.

Implementation Steps

To be determined.  

Key Assumptions
· The value used for reduction in VMT.
· That the cumulative benefits will be based on a linear projection starting in 2010.
· Assumes that infrastructure savings from more compact development offset other costs, following every recent study of total infrastructure costs associated with conventional versus compact development.

Key Uncertainties

· Sensitivity of VMT growth to policy shifts. 

· Intensity and degree of local jurisdiction implementation of Smart Growth elements. 
Additional Benefits and Costs
· Land use policy helps to conserve available land for other, less carbon intensive uses including natural places that may act as carbon sinks.

· Smart growth will help create a built environment that is easier served by transit, biking, and walking.

· Benefits include reduced infrastructure costs, avoided health care costs from reduced air pollution and increased walking and biking, and other quality-of-life aspects.

· There will be front-end costs of program development and implementation, and a successful.

· Program requires dedicated resources.

Potential Interrelationships with Other GHG Reduction Measures:

This initiative recognizes that transit is a key factor in influencing the success of smart growth principles in urban areas.  In less developed regions, smart growth leads directly to the preservation of farmlands and natural spaces that in turn act as carbon sinks and, in the case of agriculture, provide a potential for supporting the alternative fuels industry.

See the public transit and 3 other inter-related land use measures.  

Synergistic:

· Transit enhancements both support smart growth and require this type of development in order to be successful.
· Compact development is a more supportive environment for TDM measures.
· Compact development and smart growth tend to be supportive of passenger non-motorized (bicycle, pedestrian) and more efficient freight (e.g. rail) modes.

Other 

· GHG sinks creation, preservation.  

· Alternative fuels (production). 

Disbenefits:
· The movement to more compact forms of development will limit the distribution of new development and locations that would have been attractive under the current paradigm may no longer be attractive for new projects.  This seeming disparity will need to be addressed. 

(the information below is from the previous Utilizing Existing Land Use Policies work plan)
Strategy Name:  Utilizing Existing Land Use Policies 

Lead Staff Contact:
Nathan Willcox, PennEnvironment  (215) 732-5897

Summary:   This initiative recommends the continued adoption and acceleration of land-use policies, separate from transportation-focused land-use policies that follow more sustainable “smart growth” principles.  Such policies will help to protect existing open spaces, wooded spaces and farmland, which will in turn act as carbon sinks. The Keystone Principles & Criteria for Growth, Investment & Resource Conservation adopted by the Economic Development Cabinet in 2005, provide clear guidelines by which the state should be encouraging smart growth practices that will help to protect PA open and wooded spaces and farmland:

1. Redevelop First


2. Provide Efficient Infrastructure


3. Concentrate Development


4. Increase Job Opportunities


5. Foster Sustainable Businesses

6. Restore and Enhance the Environment


7. Enhance Recreational & Heritage Resources


8. Expand Housing Opportunities


9. Plan Regionally; Implement Locally


10. Be Fair
While all of these principles have value, seven of the principles (highlighted in bold) are noted as having direct impacts on greenhouse gas emissions, and should therefore be key pieces of any climate action plan.  

Other Agencies Involved:   PennDOT, DEP, DCNR, DCED, CFA, Pennvest, Metropolitan and Rural Planning Organizations, local governments.  

Possible New Measures:

One of the most important things the Commonwealth can do to cut greenhouse gas emissions is to ensure these principles are incorporated into any and all investment decisions by the Commonwealth and its agencies when making grants or loans to public or private projects using agency funds:
I. Principle #1: Redevelop First: Give funding preference to reuse/ redevelopment of “brownfield” and previously developed sites in urban, suburban, and rural communities for economic activity that creates jobs, housing, mixed use development, and recreational assets; support rehabilitation of historic buildings and historic and distressed neighborhoods for compatible contemporary uses.  
II. Principle #2: Provide Efficient Infrastructure: Use and improve existing 

infrastructure; make investments that use context-sensitive design to improve existing developed areas and attract residents and visitors; provide public water and sewer service for dense development in designated growth areas; require private and public service expansions to use Best Management Practices (BMPs) and be consistent with regional and local comprehensive plans and ordinances.
III. Principle #3: Concentrate Development: Support infill and “greenfield” development that is compact, conserves agricultural land, and is integrated with existing or planned transportation, water and sewer services, and schools; create  well-designed developments and walkable, bikeable neighborhoods that offer healthy lifestyle opportunities for residents; recognize the importance of projects with measurable impacts and are deemed “most-ready” to move to completion.
IV. Principle #5: Foster Sustainable Businesses: Support economic development that increases knowledge-based employment or builds on existing industry clusters; strengthen businesses and innovative industries that use sustainable practices in energy production and use, agriculture, forestry, fisheries, recreation and tourism; construct and promote green buildings and infrastructure that minimize consumption of water, energy and materials to reduce foreign energy dependence and address climate change; and increase our supply of renewable energy.
V. Principle #6: Restore and Enhance the Environment: Promote development that respects and enhances the state’s natural lands, resources and air quality; maintain and expand our land, air and water protection and conservation programs; conserve and restore environmentally sensitive lands and natural areas for ecological health, biodiversity and wildlife habitat.
VI. Principle #7: Enhance Recreational & Heritage Resources: Maintain and

improve recreational and heritage assets and infrastructure, e.g. parks & forests, greenways & trails, historic sites & resources, fishing and boating areas and game lands offering recreational and cultural opportunities to residents and visitors.
VII. Principle #9: Plan Regionally; Implement Locally: Support multi-municipal, county and local government planning that has broad public input and support and is consistent with principles; provide education, training, technical assistance, and funding for such planning and infrastructure, economic development, housing, mixed use and conservation projects that implement such plans. 

Together, implementation of these principles will help to protect green spaces and wooded areas that serve as carbon sinks, encourage efficient transportation, stem increasing vehicle miles traveled (VMT) rates, and promote the types of sustainable and clean energy industries that are critical to cutting greenhouse gas emissions while also growing Pennsylvania’s economy.

Projected GHG Reduction:

Cost to Regulated Entities: 

If any, to be determined.     

Cost to State: 

Potential for cost savings as limited transportation and other infrastructure costs are minimized by focusing on more compact areas where maximum benefits can be realized.

Other Potential Benefits and Disbenefits:

Additional potential benefits of expanding smart growth initiatives include: 

· Enhanced mobility for citizens and visitors. 

· Congestion reduction. 

· Urban redevelopment

· Financial stabilization of declining towns and cities

· Increased tourism revenue to revitalized communities and preserved natural areas

· Increased density reduces infrastructure costs for related services such as water and sewer lines.  The capital and ongoing costs for roadways serving denser development also tend to be lower.

· Retain urban professionals attracted to smart growth communities

· Reduced infrastructure costs

Ease of Implementation

While there are many trends working against smart growth initiatives, the state’s embracing of these core principles in decision-making as described above seems like a modest first steps that could help to reap significant benefits.

Implementation Steps

To be determined.  

Potential Interrelationships with Other GHG Reduction Measures:

· Significant overlap with work plan for land use covering new policies and regulations.

· Significant overlap with both work plans dealing with land use with a transportation focus.

References:

Status of Group Approval

Pending

Level of Group Support

Pending

Barriers to Consensus

Pending
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Transit Oriented Design, Smart Growth Communities & Land Use Solutions
Strategy Name:  Transit Oriented Design, Smart Growth Communities & Land Use Solutions

Lead Staff Contact:
  Danielle Spila, PennDOT
(717) 787 - 0787

   Chris Trostle, DEP   
(717) 772 - 3926

Summary:   (Subcommittee input for final revision to integrate existing land use policies is necessary.  Elements have been appended in this draft).  This initiative advocates the creation of localized, small scale areas developed using smart growth principles to create neighborhoods that generate fewer private auto trips, promote the use of transit and non-motorized modes and minimize the generation of associated greenhouse gases.  This measure is envisioned as denser centers incorporating smart growth as the fundamental design principle. These developments will be created both within the context of larger urbanized areas where they are particularly successful, as well as in less developed areas where smart growth can lead to more support for non-motorized modes, conserve land and provide some reduction in vehicle miles of travel.  Transit Oriented Design (TOD), those smart growth areas having direct access to fixed guideway transit such as subway/metro, commuter rail, Light Rail Transit (LRT) or Bus Rapid Transit (BRT), will be of particular interest as these projects tend to result in the greatest overall benefit. This initiative envisions the development of multiple TOD communities that would relate to other TOD and major destinations within the urban area in a synergistic way.

TOD and smart growth communities have already been built or proposed in various locations within the Commonwealth and existing policy promotes these investments.   This measure would seek to increase the number of TOD neighborhoods and smart growth communities, provide incentives for their development and extend the concept to other urbanized regions as appropriate.  This measure would also support infill projects which will help increase density in support of transit services.  This measure would also help further reduce the consumption of undeveloped land outside the current urbanized area allowing for reforestation projects and the preservation of farmland.  Denser developments by their nature require less infrastructure for a given population/employment base, leading to reduction of other infrastructure, including sewers, water, and electric and gas utilities.  

Other Agencies Involved:   PennDOT, Metropolitan Planning Organizations, local transit operators, local governments.  

Possible New Measures:

The concept of Smart Growth has been widely accepted as a measure to help mitigate traffic, promote development that reduces vehicle travel and encourages use of transit and non-motorized (bicycle and pedestrian) travel modes, reduces land consumption, and reduces initial and ongoing infrastructure costs.  The maximum benefit of smart growth development will be realized in urban areas with access to high quality transit, but some benefit will be realized if elements of smart growth become the preferred approach to development throughout the Commonwealth.  Smart growth by definition addresses the needs of pedestrians and bicyclists to ensure these modes are safe, viable alternatives.  Smart growth results in development that is more suited to future transit projects and in more developed areas can capitalize on transit access to other major destinations.  Smart growth consumes less land, results in shorter runs for utilities and may help reduce vehicle miles of travel by reducing distances between destinations.

The benefits of smart growth, including the associated reductions in greenhouse gas emissions, may be realized on a small scale through the creation of Transit Oriented Developments (TODs) that capitalize on existing and proposed transit infrastructure.  TOD is characterized as mixed use development focused on transit access, generally with reduced parking requirements and active Travel Demand Management (TDM) programs to assist employees and residents in utilizing travel modes other than private auto.  

TOD’s have already been realized in other states, with New Jersey Transit Villages program being a prime example (currently with 19 designated mixed-use transit villages centered on NJ Transit commuter rail stations.)
.  Other examples of state policies, programs and guidelines that encourage the creation of TOD and compact communities include:

· The Pennsylvania and New Jersey Departments of Smart Transportation Guidebook,
 which provides planning, design and other information relative to the transportation elements of Smart Growth-type projects including TODs.  

· The Southwestern Pennsylvania Commission (SPC) actively promotes TOD development in their region as a congestion mitigation strategy
 

· The Delaware Valley Regional Planning Commission (DVRPC) has inventoried current TOD development.
  

· California is actively exploring the linkage between land use and GHG emissions, and the passage SB-375 requires that this issue be studied and recommendations provided by summer 2009.  

· California requires
 counties and localities to consider GHG impacts of comprehensive plans, building and zoning codes, and waivers.  Developers are required to demonstrate a 20% reduction, from all sources combined, in GHG emissions from activities at all new and re-development sites.  

· Oregon’s greenhouse gas reduction plan suggests that cities and municipalities require developers or planners to include VMT and/or GHG estimates in proposals and award development credits based on reductions achieved.
  

In Pennsylvania, the Transportation Revitalization Investment (TRID) District State legislation, Act 238 of 2004, gives state support to municipalities and transit agencies who partner to establish Transportation Revitalization Investment Districts to achieve transit-oriented development, redevelopment, and community revitalization.  

Both DVRPC and SPC have policies that encourage the creation of TOD within their regions, though their resources are limited.  Transit agencies are positioned to help initiate these types of developments and could take a more pro-active role in identifying suitable locations and advancing plans.  Ultimately, it is the local community that will decide on whether to investigate and advance TOD initiatives.  However the state, MPOs and to some degree the municipalities could put funding mechanisms in place that would allow them to offset the costs involved in the development of TOD plans. Doing so could provide incentives for communities to examine the potential for TODs in their regions.  Also there is an educational role for the transit agencies, state, RPOs and MPOs to provide local communities with access to information that would help promote these types of developments

On a more active level, PennDOT could continue to advance the policy found in the 2008 Sound Land Use Implementation Plan
 of not supporting projects in the vicinity of candidate locations for TODs if the project is not supportive of smart planning principles.  Consideration of smart planning, smart transportation and context sensitive design principles could be used in the project evaluation process when PennDOT and its planning partners are developing plans and project lists and when ranking those projects competing for funding.

Summary of Initiative
· Encourage the continued promotion of smart growth as the preferred framework for future development throughout the Commonwealth.
· Seek to promote the creation of TOD projects within existing urban areas where current and planned transit services are or will be available.
· In areas where TOD is not appropriate, encourage the consideration of smart growth principally in support of non-motorized modes and to achieve some reduction in vehicle miles of travel.

· Fund ongoing studies in the DVRP, SPC and other MPOs and Transportation Management Agencies (TMAs) statewide to investigate and promote TOD centers in their regions. 
· Encourage the regional transit authorities to develop lists of stations and other locations most suitable for TOD projects.
· Have the MPO and/or state develop/expand training for local communities on smart growth, including TOD. 

· Alter the project selection process for PennDOT and its planning partners to include consideration of smart growth measures and in particular the advancement of projects 

· Provide funding to regional authorities to assist in planning TOD projects.
· Investigate and publicize tax advantages that could be extended to TOD projects to help promote development and attract residents/employers/commercial development.
Potential GHG Reductions and Economic Costs: 

Benefits of this measure combined with the work plan TLU-10 and any costs and benefits specific to this measure were not calculated independently.  The lack of available data, both Pennsylvania-specific and in the literature, precludes a separate GHG evaluation of TOD implementations.  

Implementation costs would be incurred by the various agencies to study and determine how the goals of this measure could be achieved.  Additional costs regarding an incentives or cost sharing may be present initially and may also be ongoing.  Savings would be realized in reduced infrastructure costs, which are expected to exceed the foregoing implementation costs.  This measure is therefore expected to result in net societal savings (negative costs). 

Cost to Regulated Entities: 

General/Shared Costs

If transit service needs to be enhanced in order to serve the needs of the TOD there may be additional capital and operating costs.

Cost to State: 

State costs would generally be limited to the costs associated with improvements to transit facilities and access to the site (if required). 

Cost to Region

Infrastructure costs associated with improvements to services, major roadways and transit facilities.  Potential costs associated with property tax reductions if this is used as an inducement to development.

Other Potential Benefits and Disbenefits:

Additional potential benefits of increasing public transit ridership include: 

· Decreasing emissions of ozone precursors (VOC and NOx), carbon monoxide and fine particulates. 

· Enhanced mobility for citizens and visitors. 

· Congestion reduction. 

· Urban redevelopment

· Increased density reduces infrastructure costs for related services such as water and sewer lines.  The capital and ongoing costs for roadways serving denser development also tend to be lower.

· Financial stabilization of declining towns and cities

· Retain urban professionals attracted to smart growth communities

· Reduced infrastructure costs

Ease of Implementation

The implementation of a TOD project is dependant on the local community’s desire or acceptance of such a development.  Initial phases of a project can be realized quickly depending on the need for permits and planning in conjunction with the proposed development and any existing planning efforts that may have been undertaken.  Existing PA laws and regulations allow and encourage local implementation of these approaches.   In general the initial planning can be completed within 3 years and initial construction beginning soon after.  Completion of the entire TOD will depend on the phasing that a developer chooses for the project

Implementation Steps

To be determined.  

Potential Interrelationships with Other GHG Reduction Measures:

This initiative recognizes that transit is a key factor in influencing the success of smart growth principles in urban areas.  Localized efforts support regional smart growth/smart transportation plans to reduce impacts of urban growth.  Increased development in urban areas can lead directly to the preservation of farmlands and natural spaces that in turn act as carbon sinks and, in the case of agriculture, provide a potential for supporting the alternative fuels industry.  

See the public transit and 3 other inter-related land use measures.  

Synergistic:

· Transit enhancements both support smart growth and require this type of development in order to be successful

· Compact development is a more supportive environment for TDM measures

· Compact development and smart growth tend to be supportive of non-motorized (bicycle, pedestrian) modes

Other 

· Can offset development in greenfield location which can then considered as potential carbon sinks

Disbenefits

In some instances the development of a TOD may displace an existing park and ride or limit the future expansion of such facilities.

(the information below is pasted from the old Land Use Solutions to Global Warming work plan) 
Strategy Name:  Land Use Solutions to Global Warming

Lead Staff Contact:
Nathan Willcox, PennEnvironment  (215) 732-5897

Summary:   This initiative recommends the adoption of new land-use policies which will help to protect existing open spaces, wooded spaces and farmland in Pennsylvania, which will in turn act as carbon sinks.   

Other Agencies Involved:   PennDOT, DEP, DCNR, DCED, CFA, Pennvest, Metropolitan and Rural Planning Organizations, local governments.  

Possible New Measures:

Aside from new measures focusing on the link between transportation and land use (covered in a separate work plan), there are a variety of new measures that could be adopted through legislative and regulatory action which would further help to encourage smart growth practices.  We have divided these below into expansions of existing programs and the enactment of entirely new policies.

Expansion of Existing Programs:
Expansion of DCNR’s “TreeVitalize” Program:  This program supports the planting of trees in urban areas.  It was started in southeastern Pennsylvania in 2004, and has since expanded to the Pittsburgh region and is now branching out throughout the state.  Its current goal is to plant one million trees across Pennsylvania in the next five years.  With increased funding and resources, this number could be even greater, meaning that an even greater amount of greenhouse gas emissions could be captured.
Expansion of “Main Street” and “Elm Street” Programs:  These state-run programs offer financial support for commercial corridor and residential corridor redevelopment, respectively.  Healthy downtown communities help to prevent sprawl and thus cut down on greenhouse gas emissions.  Increasing funding for these programs could help to further strengthen downtown communities throughout Pennsylvania.
Reauthorize and Increase Funding for Growing Greener II:  The largest preservation program in Pennsylvania, Growing Greener II has helped to protect thousands of acres of open spaces, woodlands and family farms throughout Pennsylvania since its original enactment.  Its funding is due to run dry though in 2011.  Renewing this program, AND providing a dedicated funding source for it moving forward, would help to ensure the Growing Greener program can continue its good work for years to come.

Enactment of New Policies and Programs: 
Greenhouse Gas Emission Impact Studies and Fees: Similar to when developers have to include impact fees for things like new roads and sewage lines that are needed to support their new development, the greenhouse gas emissions impact of a new development should also be considered.  A first policy could involve simply quantifying the greenhouse gas emissions impact, including both the loss of carbon sinks due to destroyed woodlands or farmlands and the new greenhouse gas emissions that will be created by the new structures, travel by its inhabitants and the infrastructure necessary to support the development.  The potential for fragmentation of intact forestland to lead to future conversion of those fragmented sections to non-forested land should ideally be included in these studies.  A second policy could involve incorporating these costs into the price of the development, and/or state distribution of funds to municipalities taking into account whether or not the municipality requires such greenhouse gas emission impact studies. 

Offsetting of Global Warming Pollution of New Development: Related to the concept of greenhouse gas emission fees, developers could be required or encouraged to purchase ‘offsets’ for the new global warming pollution that would be created from their development.  
State-Level Incentives for Smart Growth Development: Tax incentives or expedited permitting could be granted to developers who demonstrate that their projects adhere to the Keystone Principles.
Regional Urban Growth Boundaries: In order to prevent sprawling development, local governments should be given the option of implementing regional boundaries beyond which they can forbid any additional development.  Such boundaries can help to protect existing open spaces, and instead direct development to already developed areas.
Increased Local Control Through Temporary Land Use Restrictions: In the event of a municipality revising its land-use plan or zoning ordinance, or a municipality receiving  and unfavorable court decision against its plan or ordinance, developers should not be allowed to seize upon these opportunities to develop in an “un-regulated” state.  To correct for this, the Municipalities Planning Code curative amendment process should be revised, and municipalities should be given the option of implementing temporary moratoriums on local development while a new land use plan is being developed. 
Urban Revitalization & Infill Housing Support: Impact fees and permitting processes should be used to encourage “infilling” of existing urban and developed areas, and discourage development in undeveloped areas.

Projected GHG Reductions:

Combined with TLU-10.

Cost to Regulated Entities & State: 
Net savings are forecast, and are dependent on the exact measures implemented and the number and scale of TOD developments implemented. 

Other Potential Benefits and Disbenefits:

Additional potential benefits of increasing smart growth initiatives include: 

· Enhanced mobility for citizens and visitors. 

· Congestion reduction. 

· Urban redevelopment

· Financial stabilization of declining towns and cities

· Increased tourism revenue to revitalized communities and preserved natural areas

· Increased density reduces infrastructure costs for related services such as water and sewer lines.  The capital and ongoing costs for roadways serving denser development also tend to be lower.

· Retain urban professionals attracted to smart growth communities

· Reduced infrastructure costs

Ease of Implementation

This will vary with the specific measure.  On the adoption end, mandates will face more political opposition than incentives, while incentives will cost the state more money than mandates.  On the actual implementation and enforcement end, this will vary by the specific measure as well.

Implementation Steps

To be determined.  

Key Uncertainties
Additional Benefits and Costs

Potential Interrelationships with Other GHG Reduction Measures:

· Significant overlap with work plan for land use covering existing policies and regulations.

· Significant overlap with both work plans dealing with land use with a transportation focus.

References:

Status of Group Approval

Pending

Level of Group Support

Pending

Barriers to Consensus

Pending


































	
	
	

	
	
	

	
	
	

	
	
	




















































































� The “rebound effect” can be described as the cumulative effect of drivers potentially increasing their individual vehicle miles traveled (VMT) as the fuel efficiency of their vehicles improves. This effect is difficult to model using conventional models and the magnitude of the effect (estimated from 0% to 17%) is currently being debated. Many other variables, besides vehicle fuel efficiency, also influence VMT.


� This methodology employs a regression based forecasting model that uses PA county level socioeconomic factors (e.g. population, household data, employment, land use, education, retail sales, etc.) to estimate future VMT on the PA highway network.


� The 3.9% figure is an average of the Bridgestone and Michelin Study on LRR tires.


� This program aims to reduce tire waste and promote better tire care and maintenance. It is possible that a campaign aimed only at improving tire maintenance and inflation could be run at a lower cost.


�  Final version available is at House Bill 1590 of 2007 at   � HYPERLINK "http://www.legis.state.pa.us/CFDOCS/Legis/" ��http://www.legis.state.pa.us/CFDOCS/Legis/� PN/Public/btCheck.cfm?txtType=PDF&sessYr=2007&sessInd=0&billBody=H&billTyp=B&billNbr=1590&pn=2342 





�  “Investing in Our Future:  Addressing Pennsylvania’s Transportation Funding Crisis,”  Commission Final Report, Pennsylvania Transportation Funding and Reform Commission, November 2006.   Available from PennDOT or at:  � HYPERLINK "http://www.dot.state.pa.us/Internet/pdCommissCommitt.nsf/HomePageTransFundReform Comm?OpenForm" ��http://www.dot.state.pa.us/Internet/pdCommissCommitt.nsf/HomePageTransFundReform Comm?OpenForm�


�  Source:  Pennsylvania Public Transportation Annual Performance Report, Fiscal year 2006-7, PennDOT, April 2008. 


�  Plan and supporting documents at � HYPERLINK "http://www.dot.state.pa.us/Internet/Bureaus/CPDM.nsf/ CPMDHomepage?openframeset" ��http://www.dot.state.pa.us/Internet/Bureaus/CPDM.nsf/ CPMDHomepage?openframeset�


   


�  Back to Prosperity:  A Competitive Agenda for Renewing Pennsylvania, The Brookings Institution Center on Urban and Metropolitan Policy, 2003.  � HYPERLINK "http://www.brookings.edu/reports/2003/ 12metropolitanpolicy_pennsylvania.aspx" ��http://www.brookings.edu/reports/2003/ 12metropolitanpolicy_pennsylvania.aspx� 


   


�    Smart Transportation Guidebook:  Planning and Designing Highways and Streets that Support Sustainable and Livable Communities.  Pennsylvania and New Jersey Departments of Transportation, March 2008.  � HYPERLINK "http://www.smart-transportation.com/assets/download/Smart%20Transportation%20 Guidebook.pdf" ��http://www.smart-transportation.com/assets/download/Smart%20Transportation%20 Guidebook.pdf�





�  CCAP Transportation Emissions Guidebook2003.  � HYPERLINK "http://www.ccap.org/" �http://www.ccap.org/�


   


�  DVRPC Long-Range Vision for Transit, 2008.  � HYPERLINK "http://www.dvrpc.org/asp/pubs/reports/08068.pdf" �http://www.dvrpc.org/asp/pubs/reports/08068.pdf�


�  Transportation Planning Capacity Building Program Peer Exchange Report, June 2004.   � HYPERLINK "http://www.planning.dot.gov/Peer/Philadelphia/Philadelphia.htm" �http://www.planning.dot.gov/Peer/Philadelphia/Philadelphia.htm�


�  Final version available is at House Bill 1590 of 2007 at   � HYPERLINK "http://www.legis.state.pa.us/CFDOCS/Legis/" ��http://www.legis.state.pa.us/CFDOCS/Legis/� PN/Public/btCheck.cfm?txtType=PDF&sessYr=2007&sessInd=0&billBody=H&billTyp=B&billNbr=1590&pn=2342 





�  “Investing in Our Future:  Addressing Pennsylvania’s Transportation Funding Crisis,”  Commission Final Report, Pennsylvania Transportation Funding and Reform Commission, November 2006.   Available from PennDOT or at:  � HYPERLINK "http://www.dot.state.pa.us/Internet/pdCommissCommitt.nsf/HomePageTransFundReform Comm?OpenForm" ��http://www.dot.state.pa.us/Internet/pdCommissCommitt.nsf/HomePageTransFundReform Comm?OpenForm�


�  Source:  Pennsylvania Public Transportation Annual Performance Report, Fiscal year 2006-7, PennDOT, April 2008. 


�  Plan and supporting documents at � HYPERLINK "http://www.dot.state.pa.us/Internet/Bureaus/CPDM.nsf/ CPMDHomepage?openframeset" ��http://www.dot.state.pa.us/Internet/Bureaus/CPDM.nsf/ CPMDHomepage?openframeset�


   


�  Back to Prosperity:  A Competitive Agenda for Renewing Pennsylvania, The Brookings Institution Center on Urban and Metropolitan Policy, 2003.  � HYPERLINK "http://www.brookings.edu/reports/2003/ 12metropolitanpolicy_pennsylvania.aspx" ��http://www.brookings.edu/reports/2003/ 12metropolitanpolicy_pennsylvania.aspx� 


   


�    Smart Transportation Guidebook:  Planning and Designing Highways and Streets that Support Sustainable and Livable Communities.  Pennsylvania and New Jersey Departments of Transportation, March 2008.  � HYPERLINK "http://www.smart-transportation.com/assets/download/Smart%20Transportation%20 Guidebook.pdf" ��http://www.smart-transportation.com/assets/download/Smart%20Transportation%20 Guidebook.pdf�





� Procedures for Emission Inventory Preparation Volume IV: Mobile Sources, Chapter 6, United States Environmental Protection Agency, 1992


� “Investing in Our Future:  Addressing Pennsylvania’s Transportation Funding Crisis,”  Commission Final Report, Pennsylvania Transportation Funding and Reform Commission, November 2006.   Available from PennDOT or at:  � HYPERLINK "http://www.dot.state.pa.us/Internet/pdCommissCommitt.nsf/HomePageTransFundReform Comm?OpenForm" ��http://www.dot.state.pa.us/Internet/pdCommissCommitt.nsf/HomePageTransFundReform Comm?OpenForm�


�  Back to Prosperity:  A Competitive Agenda for Renewing Pennsylvania, The Brookings Institution Center on Urban and Metropolitan Policy, 2003.  � HYPERLINK "http://www.brookings.edu/reports/2003/12metropolitanpolicy_pennsylvania.aspx" ��http://www.brookings.edu/reports/2003/12metropolitanpolicy_pennsylvania.aspx�


   


� “Investing in Our Future:  Addressing Pennsylvania’s Transportation Funding Crisis,”  Commission Final Report, Pennsylvania Transportation Funding and Reform Commission, November 2006.   Available from PennDOT or at:  � HYPERLINK "http://www.dot.state.pa.us/Internet/pdCommissCommitt.nsf/HomePageTransFundReform Comm?OpenForm" ��http://www.dot.state.pa.us/Internet/pdCommissCommitt.nsf/HomePageTransFundReform Comm?OpenForm�


�  Back to Prosperity:  A Competitive Agenda for Renewing Pennsylvania, The Brookings Institution Center on Urban and Metropolitan Policy, 2003.  � HYPERLINK "http://www.brookings.edu/reports/2003/12metropolitanpolicy_pennsylvania.aspx" ��http://www.brookings.edu/reports/2003/12metropolitanpolicy_pennsylvania.aspx�


   


� New Jersey Transit Villages Initiative Website: http://www.nj.gov/transportation/community/village/


� Smart Transportation Guidebook, Planning and Designing Highways and Streets that Support Sustainable and Livable Communities, Pennsylvania and New Jersey Departments of Transportation, March 2008.  Available at � HYPERLINK "http://www.smart-transportation.com/guidebook.html" ��http://www.smart-transportation.com/guidebook.html� 


� Southwestern Pennsylvania Commissions Website: http://www.spcregion.org/trans_cong_mon_dem2.shtml


� Delaware Valley Regional Transportation Planning Commission website: http://www.dvrpc.org/planning/community/tod.htm


� By 2007 order of the CA Attorney General and pending final legislative action on related bill(s).  


� The Governor’s Climate Change Integration Group, Final Report to the Governor: A Framework for Addressing Rapid Climate Change. State of Oregon, January, 2008.


� PennDOT’s 2008 Sound Land Use Implementation Plan: Building a Strategic Agenda for Smart Transportation. PennDOT Smart Transportation website: http://www.smart-transportation.com/presentations.html 


� New Jersey Transit Villages Initiative Website: http://www.nj.gov/transportation/community/village/


� Smart Transportation Guidebook, Planning and Designing Highways and Streets that Support Sustainable and Livable Communities, Pennsylvania and New Jersey Departments of Transportation, March 2008.  Available at � HYPERLINK "http://www.smart-transportation.com/guidebook.html" ��http://www.smart-transportation.com/guidebook.html� 


� Southwestern Pennsylvania Commissions Website: http://www.spcregion.org/trans_cong_mon_dem2.shtml


� Delaware Valley Regional Transportation Planning Commission website: http://www.dvrpc.org/planning/community/tod.htm


� By 2007 order of the CA Attorney General and pending final legislative action on related bill(s).  


� The Governor’s Climate Change Integration Group, Final Report to the Governor: A Framework for Addressing Rapid Climate Change. State of Oregon, January, 2008.


� PennDOT’s 2008 Sound Land Use Implementation Plan: Building a Strategic Agenda for Smart Transportation. PennDOT Smart Transportation website: http://www.smart-transportation.com/presentations.html 
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