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Industry Subcommittee

Summary of Work Plans Recommended for Quantification
	Work Plan #*
	Work Plan Name
	
Notes
	Quantification Parameters Completed

	Priority for Analysis

	Industry #1
	Coal Mine Methane (CMM) Recovery
	Decision needs to be made on use of CMM for quantification: 

· End use or electricity generation?

· Assumption of existing CMM blowers, separators, gas meters, CMM drilling requirements?
	Almost

	Industry #2
	Industrial Natural Gas and Electricity Best Management Practices
	Electricity energy efficiency goals and timing need to be finalized.
	Almost

	Industry #3
	Reduce Lost and Unaccounted for Natural Gas
	
	Yes

	Moved to Another Subcommittee

	
	Water Conservation
	Consolidated with water conservation work plan under the Residential Commercial sector
	

	Removed from Further Consideration

	
	Advanced Iron and Steel Making
	
	

	
	Solar Thermal Parity
	
	


Note: The numbering used to denote the above work plans is for reference purposes only; it does not reflect prioritization among these important draft policy options.

Quantification Specifications for Microeconomic Analysis
	Number (temp.)
From Summary of Work Plans
	Work Plan Industry
	Implementation Period
	Goals
	Parties Affected
	Implementing Parties
	Data sources / assumptions / methods for GHGs
	Data sources / assumptions / methods for Costs
	Notes (including quantifiable and combinations

	Industry #1
	Coal Mine Methane (CMM) Recovery
	Through 2025
	Capture 10% of methane by 2025, intermediate targets unspecified
	Foundation and Consol 5 long wall mines
	PA DEP Bur of Mining and Rec., Deep Mine Safety, US EPA Coalbed Methane Outreach Program (CMOP), MSHA.
	Coal production, assumption about ft3 methane/ton coal. 
	CMM electricity generation (?) / district or mine heating capital costs
	Costs based on assumptions about CMM uses, baseline costs

	Industry #2
	Industrial Natural Gas and Electricity Best Management Practices
	Programs implemented beginning 2012 through 2025 at 10% per year.
	Efficiency improvements of 5-25% in process heating, 5 to 15% in steam systems.  20% improvement in electricity efficiency
	Industrial energy customers, energy service companies, utilities
	US DOE, PA DEP
	US EIA Mfg Energy Consumption Survey, PA market segmentation, industrial  Gas Forecast 
	KEMA, ACEEE installed efficiency measure cost estimates
	Quantification to include residual fuel oil, propane?

What entities will perform assessments and benchmarking of best practices?

	Industry #3
	Reduce Lost and Unaccounted for Natural Gas
	2010-2020

 Linear implementation
	Reduce fugitive gas emissions by 15%. 
	Gas utilities, electricity generators,  PA PUC, EPA Gas Star Program, US DOT, construction companies (pipeline ruptures)
	US EPA, PA PUC, PA DEP
	
	Costs based on EPA Gas Star member costs
	



Strategy Name:  Coal Mine Methane Recovery

Lead Staff Contact:  Robin G. Lighty (717-783-9588), email: rolighty@state.pa.us 

Initiative Summary:  The release of methane gas to the atmosphere is a major component of Greenhouse Gas emissions.  Methane gas is a fossil fuel and energy source, commonly known as natural gas, which occurs in various geologic formations in Pennsylvania, including coal formations.  When coal is mined and processed for use, substantial amounts of methane gas are released.  Coal bed methane (CBM) is methane contained within coal formations and may be extracted by gas exploration methods or released as part of coal mining operations.  This workplan deals with coal mine methane (CMM), the methane within the coal that can be vented or recovered prior to mining the coal, during mining, and immediately after mining as some gas escapes to the service through post-mining vents or boreholes.  Methane gas that remains sequestered within an abandoned underground coal mine does not contribute to Greenhouse Gas emissions, but could be and sometimes is recovered by subsequent gas exploration operations.

Currently and in recent years approximately 85% of the methane gas released during the mining of coal in Pennsylvania occurs from mining in deep underground coal mines.  The five large longwall underground coal mines now operating in Pennsylvania extract more than 60% of the more than 68 million tons of coal mined each year.  These high amounts of longwall mine production and the fact that the longwall mines recover coal from greater depths than other mines, make longwall mining the predominant current source of coal mine methane release and an important contributor to Greenhouse Gas emissions.  The present capturing by industry of more than 10% of this gas within several of these large underground mines has already resulted in approximately an 8% reduction since 2000 in methane emissions from all coal mining in Pennsylvania.

Surface mining of coal currently releases about 9% of all coal mine methane emissions in Pennsylvania.  However, with the continuing drastic decline in annual surface mining production and the near final depletion of the state’s shallow coal reserves, there could be a reduction of coal mine methane emissions from surface mining of approximately 70% by 2025.

Other Involved Agencies:  N/A

Possible New Measure(s): 

There are no specific measurements of methane gases released from mining at individual surface coal mine sites.  There are several published reports with estimates of methane released by surface coal mining activities.  This analysis uses the highest published emission factor per ton of coal mined.  This emission factor for surface and low-methane room and pillar underground mines is 127.1 cubic feet of methane released per ton of coal mined.  The high-level room and pillar underground mines emissions factor is 165 cu ft CH4 per ton of coal mined.  The longwall underground mines emission factor is 440 cu ft CH4 per ton of coal mined.  Estimates of coal mine methane released during mining is based on methane liberation and capture measurements recorded and provided by the coal industry and by the federal Mine Health and Safety Administration (MSHA), and on emission factor estimates published in the 2004 Emission Inventory Improvement Program Report, Vol. VIII, Chapter 4, “Methods for Estimating Methane Emissions from Coal Mining.”  These emission factors were applied to recently reported annual tons of coal mined and to projections of tonnages that are estimated to be mined in years 2010, 2015, 2020, and 2025.  

The Coal Mine Methane Recovery Initiative would encourage owners/operators of current longwall mines, and of any new deep gaseous underground coal mine mined by any method, to capture 10% of the methane that is released into the atmosphere during and immediately after mining operations.  

Projected 2025 Reduction (Million Metric Tons of CO2 Equivalents): 

Concentrations of released methane are expressed as cubic feet per ton (2,000 lbs) of coal mined.  One unit of methane (cubic ft) is considered equal to 21 units (21 cubic ft) of CO2 equivalent Greenhouse Gas.  One million cubic feet of methane is equal to 404.5 metric tons of CO2 equivalent Greenhouse Gas.  Estimates of coal mine methane released during mining is based on methane liberation and capture measurements recorded and provided by the coal industry and by the federal Mine Health and Safety Administration (MSHA), and on emission factor estimates published in the 2004 Emission Inventory Improvement Program Report, Vol. VIII, Chapter 4, “Methods for Estimating Methane Emissions from Coal Mining.”  For all types of coal mines, the release of methane determined and predicted in this analysis is expressed as cubic feet of methane per ton of coal mined.  Total annual methane concentrations are also expressed as metric tons of CO2 equivalent.

Coal mine production for the years 2000 through 2008, and also 1997-1999 coal production used to determine 2025 estimates through trend analysis, are based on actual tonnages reported quarterly and annually to the DEP Bureau of Mining and Reclamation.  Coal mine production information is available to the public for the years 1980 through 2008 on the DEP Bureau of Mining and Reclamation website: 

http://www.dep.state.pa.us/dep/deputate/minres/bmr/historicalminingreports/index.html
(Tables of Estimates and Projections for 2000 and 2025 are presented at end of this document.)

· Year 2000 Estimated Emissions (no Methane Capture):  10,142,393 metric tons CO2 equivalent

· Year 2025 Estimated Emissions (with 10% Methane Capture in Deep Gaseous Bituminous Underground Mines):  7,244,985 metric tons CO2 equivalent (28.6% decrease)

Total = 10.1 – 7.2 = 2.9 MMTCO2e Reduction
Economic Cost:  This initiative would be purely industry driven.

Implementation Steps:  The Commonwealth recommends that operators of deep gaseous underground coal mines continue to capture or begin capturing approximately 10% of the total coal mine methane by 2025.  This could be accomplished by pre-mining gas exploration into the coal formation to be mined, capturing methane during active underground mining operations, or possibly capturing methane from post-mining areas of underground mines, where for a brief period of time gas is still making its way to the surface through existing boreholes.  DEP annual coal production numbers and MSHA gas liberation numbers will be reassessed annually, as well as new technological developments, with revised trend forecasts on future coal production and revisions to estimates of methane gas released per ton of coal mined. 

Summary of Estimated and Projected Coal Mine Methane Emissions from Pennsylvania Coal Mines

	
	Methane
	
	2000
	2000
	2000

	
	Emission Factor
	
	
	no capture
	

	 
	(cubic ft per ton)
	 
	tons
	ft3 CH4
	MTCO2e

	
	
	
	
	
	

	
	
	
	
	
	

	Anthracite Underground Mines
	127.1
	 
	      220,462 
	        28,020,720 
	       11,334 

	Anthracite Surface Mines
	127.1
	 
	   2,332,828 
	      296,502,439 
	      119,935 

	
	
	
	
	
	

	Bituminous Surface Mines
	127.1
	 
	 14,936,924 
	   1,898,483,040 
	      767,936 

	
	
	
	
	
	

	Room & Pillar Bituminous Underground Mines
	 
	 
	  8,665,475 
	 
	 

	
	
	
	
	
	

	Room & Pillar Mines with Low Methane
	127.1
	 
	   5,805,868 
	      737,925,855 
	      298,491 

	Room & Pillar Mines with High Methane
	165.0
	 
	   2,859,607 
	      471,835,114 
	      190,857 

	
	
	
	
	
	

	Longwall Bituminous Underground Mines
	440.0
	 
	 49,184,398 
	 21,641,135,120 
	   8,753,839 

	
	
	
	
	
	

	 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Totals for Coal Mining in Pennsylvania
	
	
	 75,340,087 
	 25,073,902,288 
	 10,142,393 


	
	Methane
	
	2025
	2025
	2025

	
	Emission Factor
	
	
	no capture
	

	 
	(cubic ft per ton)
	 
	tons
	ft3 CH4
	MTCO2e

	
	
	
	
	
	

	
	
	
	
	
	

	Anthracite Underground Mines
	127.1
	 
	100,000
	        12,710,000 
	       5,141 

	Anthracite Surface Mines
	127.1
	 
	800,000
	      101,680,000 
	      41,130 

	
	
	
	
	
	

	Bituminous Surface Mines
	127.1
	 
	4,400,000
	      559,240,000 
	    226,213 

	
	
	
	
	
	

	Room & Pillar Bituminous Underground Mines
	 
	 
	  10,000,000 
	 
	 

	
	
	
	
	
	

	Room & Pillar Mines with Low Methane
	127.1
	 
	6,666,667
	      847,333,376 
	    342,746 

	Room & Pillar Mines with High Methane
	165.0
	 
	3,333,333
	      549,999,945 
	    222,475 

	
	
	
	
	
	

	Longwall Bituminous Underground Mines
	440.0
	 
	40,000,000
	 17,600,000,000 
	 7,119,200 

	
	
	
	
	
	

	 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Totals for Coal Mining in Pennsylvania
	
	
	  55,300,000 
	 19,670,963,321 
	 7,956,905 


	
	Methane
	
	2025
	2025
	2025

	
	Emission Factor
	
	10% capture in deep bituminous mines

	 
	(cubic ft per ton)
	 
	tons
	ft3 CH4
	MTCO2e

	
	
	
	
	
	

	
	
	
	
	
	

	Anthracite Underground Mines
	127.1
	 
	100,000
	        12,710,000 
	       5,141 

	Anthracite Surface Mines
	127.1
	 
	800,000
	      101,680,000 
	      41,130 

	
	
	
	
	
	

	Bituminous Surface Mines
	127.1
	 
	4,400,000
	      559,240,000 
	    226,213 

	
	
	
	
	
	

	Room & Pillar Bituminous Underground Mines
	 
	 
	  10,000,000 
	 
	 

	
	
	
	
	
	

	Room & Pillar Mines with Low Methane
	127.1
	 
	6,666,667
	      847,333,376 
	    342,746 

	Room & Pillar Mines with High Methane
	165.0
	 
	3,333,333
	      549,999,945 
	    222,475 

	
	
	
	
	
	

	Longwall Bituminous Underground Mines
	440.0
	 
	40,000,000
	 15,840,000,000 
	 6,407,280 

	
	
	
	
	
	

	 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Totals for Coal Mining in Pennsylvania
	
	
	  55,300,000 
	 17,910,963,321 
	 7,244,985 



Lead Staff Contact:  Richard Illig (717) 772-5834

Summary:  Implement DOE Industrial Technology Program (ITP) Best Management Practices (BMPs) to process heating and steam system operation to reduce the consumption of natural gas or other fossil fuels, such as coal and oil by 5-15% per year for industrial steam systems, and 5-25% for process heating systems.  [PLACEHOLDER:  Electricity efficiency reductions are targeted for 20% of sales by 2030, consistent with the supply of industrial electricity efficiency resources identified in the ACEEE (2009) report.]

Programs are assumed to begin in the year 2012 through 2025.  Implementation of energy efficiency is assumed to occur at a rate of 1% of sales per year for both natural gas and electricity measures.
Other Involved Agencies:  U.S. DOE and PADEP

Possible New Measures
:  By implementing DOE BMPs, the DEP expects efficiency improvements between 5 to 25 percent and between 5 to 15 percent can be achieved in industrial process heating and steam systems, respectively.

The direct combustion of fossil fuel such as natural gas, fuel oil, and coal comprise 92 percent of the energy used in industrial process heating systems.  The Energy Information Administration reports U.S. industrial energy consumption in 2005 was 1,297,799BBtu
.  Process heating reportedly used 17 percent of the total energy use or 220,625,000MMBtu.  Fossil fuel combustion then equals 202,975,000MMBtu in 2005 for process heating.

The thermal efficiency of process heating equipment varies broadly between 15 and 80 percent.  This large range in efficiency allows fuel reduction opportunities between 5 to 25 percent through the application of ITP best operational practices
.

The direct combustion of fossil fuels such as natural gas, fuel oil, and coal comprise at least 71 percent of the boiler fuels used to raise steam for industrial processes.  The inclusion of propane and waste fuels is estimated to increase this percentage to at least 85 percent.

The Energy Information Administration reports industrial energy consumption in 2005 as 1,297,799BBtu.  An estimated 45 percent of industrial energy use is used to raise steam or 584,009,000MMBtu.  Fossil fuel combustion in 2005 should then equal about 496,407,650MMBtu for steam systems.

The thermal efficiency of industrial steam systems reportedly range from 65 to 85 percent.  This range in efficiency allows fuel reduction opportunities between 5 to 15 percent through the application of ITP BMPs
.
Process Heating Best Management Practices

	System Aspect
	Savings Potential

(%)
	Typical Payback

(months)
	Cost Range

	
	
	
	

	Heat Generation
	5 - 25
	1 - 6
	

	· Minimize excess air
	
	
	Nominal

	· Control air-fuel ratio
	
	
	Nominal

	· Minimize air leakage
	
	
	Nominal - Low

	
	
	
	

	Heat Transfer
	5 - 15
	3 - 12
	

	· Burner selection & furnace design
	
	
	Moderate - High

	· Replace indirect heating systems
	
	
	Moderate - High

	
	
	
	

	Heat Containment
	2 - 15
	3 - 12
	

	· Optimize insulation
	
	
	Low - Moderate

	· Maintain door and tube seals
	
	
	Nominal

	
	
	
	

	Heat Recovery
	10 - 25
	3 - 6
	

	· Pre-heat combustion air
	
	
	Moderate

	· Preheat or dry load
	
	
	Moderate

	· Cascade heat to second process
	
	
	Moderate

	
	
	
	

	Sensors / Controls
	5 - 15
	1 - 6
	

	· Routine calibration or maintenance
	
	
	Low

	· Proper location
	
	
	Low

	
	
	
	

	Process Modeling and Tools
	5 - 10
	1 - 6
	

	· Temperature settings / part load operation
	
	
	Low

	
	
	
	

	Advanced Materials
	10 - 25
	1 - 3
	

	· Load support materials and design
	
	
	Moderate


Steam System Best Practices

	System Aspect
	Savings Potential

(%)
	Typical Payback

(months)
	Cost Range

	
	
	
	

	Generation
	5 - 15
	1 - 12
	

	· Minimize excess air
	
	
	Nominal

	· Control air-fuel ratio
	
	
	Nominal

	· Clean heat transfer surfaces
	
	
	Low

	· Improve water treatment
	
	
	Low - Moderate

	· Maintain refractory
	
	
	Moderate - High

	· Optimize de-aeration
	
	
	Low - Moderate

	· Condensate recovery
	
	
	Low - Moderate

	Distribution
	5 - 15
	1 - 12
	

	· Optimize insulation
	
	
	Low - Moderate

	· Leak repair
	
	
	Low

	· Minimize venting
	
	
	Low

	· Steam trap maintenance
	
	
	Moderate

	· Close unused lines
	
	
	Nominal

	· Replace PRVs w/backpressure turbine
	
	Longer than 1-year
	High

	· Convert high-pressure condensate to low-pressure steam
	
	
	Moderate

	
	
	
	

	End Use
	5 - 10
	1 - 12
	

	· Minimize pressure
	
	
	Nominal

	
	
	
	

	Heat Recovery
	5 - 15
	6 - 18
	

	· Install economizer
	
	
	Moderate

	· Pre-heat combustion air
	
	
	Moderate

	· Blowdown heat capture
	
	
	Moderate


Potential GHG Reduction: Pennsylvania’s industrial energy use has declined over the past decade both in terms of the number of customers and total natural gas consumption.  Flat growth or possibly a continued decline in the natural gas market is expected through 2025.  This is in part due to the development of alternative energy systems and potentially increased equipment efficiency.
If industrial process heating consumes 202,975,000MMBtu annually a 5 to 25 percent reduction could save between 10,148,750MMBtu and 50,743,750MMBtu.  Assuming a 15 percent average reduction yields 30,446,250MMBtu.

If industrial steam systems consume 496,407,650MMBtu annually a 5 to 15 percent reduction could save between 24,820,382MMBtu and 74,461,147MMBtu.  Assuming a 10 percent average reduction yields 49,640,765MMBtu.

Total energy savings from the implementation of process heating and steam system best operational practices could equal 30,446,250MMBtu + 49,640,765MMBtu or 80,087,015MMBtu.  Fossil fuel equivalents equal:

· Over 572 million gallons #2 fuel oil

· Over 3.2 million tons of coal

· Over 80,087 million cubic feet of natural gas

Emission reduction is estimated as MMTCO2E/yr = 4.02257.  (Tons CO2/yr = 4,657,981)

Economic Costs: 
· Efficiency improvement costs (that result in fuel savings up to 10%) are very low and often part of routine maintenance costs

· 10 to 15 percent fuel savings may result from small to medium cost system improvements

· Fuel savings greater than 20 percent may result from medium to high cost system improvements

· Energy savings pay back time frames are typically very good.

Savings Identified by Industry U.S. DOE Energy Assessments
	Industry (# assessed)
	Average Energy-Savings (MMBtu/yr)
	Avg. Savings ($/yr)

	Chemicals (1)
	330,000
	$1,565,000

	Forest Products (5)
	199,500
	$366,000

	Mining (2)
	20,100
	$102,500

	Petroleum (3)
	98,500
	$466,000

	Steel (2)
	226,700
	$690,000


Implementation Steps
· Conduct DOE workshops that advance best practice implementation for process heating and steam systems.

· Advance the use of DOE process heating and steam system analysis tools.

· Require assessment and benchmarking of all process heating and steam systems utilizing state and federal assessment resources.

· Require review, and implementation when cost effective, of best practices for all large natural gas systems.

· Curtail service to any large un-assessed process heating or steam system in an emergency.

· Partner with utilities to develop energy use reduction programs for large energy users.

Potential Overlap

· Lost and Unaccounted for Natural Gas, Landfill Methane Capture, Recycling, Solid Waste, etc.


Lead Staff Contact: Mark Hand (717) 787-9377

Summary: Reduce lost and unaccounted (L&U) for natural gas from retail operations by 15% by the year 2020.  The program begins in the year 2010 and fugitive emissions are assumed to be implemented linearly.  

Other Involved Agencies: PUC, U.S. Department of Transportation, and EPA Gas STAR Program
Possible New Measure(s): Reduce Lost and Unaccounted for Natural Gas from retail operations by 15% through various actions, such as: improved operation and maintenance, replacement of aging pipes, replacement of inaccurate metering, reducing the number of accidental line breaks and thefts, and requiring more accurate reporting of L&U natural gas.
 Reported L&U natural gas in 2005 was 19.6 billion cubic feet.  

Natural Gas Consumers in Pennsylvania
 – 2,839,282

Residential – 2,600,574 (91 percent)

Commercial – 233,132 (8 percent)

Industrial – 5,576 (0.2 percent)

Pennsylvania Natural Gas Consumption by End User: 

Residential – 245 Bcf (40 percent)

Commercial – 145 Bcf (24 percent)

Industrial – 185 Bcf (30 percent)

Electric Power Generation – 33 Bcf (6 percent)

Natural gas (NG) companies report L&U natural gas to the Public Utility Commission.  The American Gas Association defines L&U as the difference between the total gas available from all sources, and the total gas accounted for as sales, net interchange, and company use. It is important to reduce natural gas losses because natural gas (methane) is approximately 21 times more powerful greenhouse gas emission than carbon dioxide. 

NG is released to the atmosphere through fugitive and vented emissions. Fugitive emissions are methane leaks often through pipeline and system components (such as compressor seals, pump seals, and valve packing). Vented emissions are methane leaks from a variety of equipment and operational practices directly attributed to an organization’s actions (e.g., purge and blow down activities from operation) or accidental line breaks/thefts. 

The reported L&U values are not accurately estimating gas companies’ individual contributions to fugitive or vented emissions for the following reasons:

1) End-use consumer meters (likely to be residential sector meters) do not accurately measure delivered volumes. This is because some meters do not accurately account for temperature and pressure sensitivities. It is thought that consumer meters are approximately + or – 3% in measurement accuracy. 

2) Natural gas companies use a portion of their product in various stages of the transmission process (i.e. compressors), which is not separately quantified. 

3) Gas theft may also be occurring, although it is assumed to be a relatively minor loss with regard to L&U reporting. 

4) The PUC does not have standardized calculation/reporting procedures for L&U. Some utilities report gains instead of losses in L&U. This means that it is not possible to draw conclusions from the PUC’s statewide L&U statistics.

5) The PUC indicates there are approximately 6,000 line breaks per year due to accidents (i.e. digging-up a line during construction). These individual accidents that cause releases have not been quantified. 

Therefore there are three primary areas that need to be addressed to improve our understanding L&U natural gas: 

· Accurate measurement and reporting;

· Operations and maintenance improvements (or replacements) to lines and aging parts; and

· Minimization of accidental losses through line breaks. 

Projected 2025 Reduction: 

0.2 MMT CO2e
	Lost & Unaccounted-for Natural Gas for Major Pennsylvania Gas Distribution Utilities +
	
	
	

	
	
	
	

	Company
	Total Lost & Unaccounted-for (mcf)
	Total Deliveries (mcf)
	Percent L & U
	
	
	Assume 15% of

 L & U is Preventable

	Columbia
	       1,252,493 
	      112,953,730 
	1.1%
	
	15%
	     2,939,754.90 

	Dominion - Peoples
	       4,767,103 
	        93,059,502 
	5.1%
	
	CO2e MM Tons**
	             161,143 

	Equitable
	       6,871,103 
	        67,142,740 
	10.2%
	
	
	

	National Fuel
	          163,550 
	        53,079,559 
	0.3%
	
	 ** At equivalent 120.593 lb/mcf

	PECO Gas
	       2,493,685 
	        87,908,874 
	2.8%
	
	
	

	PG Energy *
	          119,512 
	        48,117,054 
	0.2%
	
	
	

	Phila. Gas Works
	       3,106,403 
	        91,469,723 
	3.4%
	
	
	

	PPL Gas
	       1,203,005 
	        27,642,650 
	4.4%
	
	
	

	UGI - Gas*
	         (378,488)
	        95,817,773 
	-0.4%
	
	
	

	Totals
	     19,598,366 
	      677,191,605 
	2.9%
	
	
	

	
	
	
	
	
	
	

	 + There are no PUC standards for lost and unaccounted for gas
	
	
	

	* Both companies, owned by UGI, report in a way that results in little or even negative lost gas.  The PUC staff has proposed that reporting be standardized…
	
	
	


Supply of GHG reductions from Fugitive Gas Emissions:  The table below indicates there is not a direct relationship between cast iron and unprotected steel pile with Lost and Unaccounted for Gas.  For this workplan, pipeline replacements are not assumed to be performed solely due to the GHG benefits under this measure, but rather due to other regulatory requirements and business operations decisions.

Pennsylvania Distribution Sector – 
Report on Cast Iron and Unprotected Steel

	
	Miles of  
	Miles of
	 Total Miles
	% of Statewide 
	% of Statewide 

	
	Cast Iron
	Unprotected 
	Distribution
	Total Cast Iron
	Total Unprotected 

	Company
	
	Bare Steel
	
	
	Bare Steel

	Columbia Gas of PA
	            74 
	             2,188 
	                 7,260 
	2.3%
	25%

	Dominion Peoples
	            66 
	             1,908 
	                 6,566 
	2.0%
	21%

	Equitable Gas
	            47 
	                830 
	                 3,307 
	1.4%
	9%

	National Fuel Gas
	            93 
	             1,051 
	                 4,916 
	2.8%
	12%

	PECO
	           836 
	                369 
	                 6,614 
	25.5%
	4%

	UGI Penn Natural
	            82 
	                305 
	                 2,562 
	2.5%
	3%

	PGW
	        1,624 
	                  -   
	                 3,019 
	49.5%
	0%

	PPL Gas
	            28 
	                661 
	                 3,619 
	0.9%
	7%

	T.W. Phillips
	             -   
	             1,295 
	                 2,955 
	0.0%
	15%

	UGI
	           428 
	                300 
	                 5,012 
	13.1%
	3%


Economic Cost:  Replacing all customer meters with “temperature and pressure compensated” meters may cost $100 per meter (PUC estimate). There are about 2.6 million households using natural gas (not including commercial and industrial consumers which may have temperature/pressure meters). This will result in improved metering and a reduction in the measuring of L&U.

Improved reporting requirements from all utilities on L&U losses. This would require PUC staff to develop standardized accurate reporting methods.  

Reduce accidental line breaks throughout Pennsylvania. Stricter enforcement of the Pennsylvania One Call System could help reduce these losses. This could require additional staff time to enforce, but may be offset by fines and penalties.  

Encourage utilities to participate in existing voluntary industry programs. EPA’s Natural Gas STAR Program is focused on reducing methane emissions through technology transfer using best practices in operation and maintenance.  Natural Gas STAR provides analytical tools and services to assist in calculating companies methane emissions. 

Implementation Steps:
· Encourage utilities to regularly perform self-assessments and report (to the PUC) operation and maintenance practices that have resulted in environmental savings. 

· Require improved and standardized reporting to the PUC on L&U, so that atmospheric system losses can be better understood and separated from non-atmospheric losses. 

· Investigate the savings from increased enforcement of the Pennsylvania One Call system. 

· Possible phase-out of older metering devices with more accurate “pressure and temperature compensated” metering. 

Potential Overlap:

· Demand Side Management – Natural Gas

· Increased Use of Landfill Methane

APPENDIX
Memorandum

To: 

CCAC Industry and Waste Subcommittee

From: 

Center for Climate Strategies, Hal T. Nelson, Ph.D.

Re:

Industrial Energy Efficiency Best Practices Workplan Design

Date: 

April 24, 2009

On the April 17, 2009 call, I was asked to bring forward information about recommendations for optimizing the design elements of the industrial gas efficiency program.  There was interest during the call for information on natural gas efficiency supplies.  Also requested was information on public/private  relationships and the ramp-in time for the workplan.  The following summarizes research based on comments from that call as well as information on exemplary industrial efficiency programs nationwide.

On the April 24th call the Industry and Waste Subcommittee decided that electricity efficiency should also be included in the workplan.  This memo was revised to include electricity and to update the potential implementation schedule at the end of the document.

Supplies of Industrial Energy Efficiency

Energy efficiency opportunities in the industrial sector include the implementation of technologies and best practices that are cost effective.  For a technology or best practice to be cost effective, capital costs, operation and maintenance costs, and installation costs must be less that the benefits from reduced energy use and/or more efficient production techniques.  The ACEEE (2009) study recently quantified the supply of these cost effective industrial energy efficiency for natural gas usage in Pennsylvania.
 The study estimates non-process natural gas efficiency supplies at 12% of 2008 sales.  Process – specific measures were not estimated, but ACEEE anticipates additional cost effective efficiency supplies of 5-10% of sales from process – specific measures.  Thus, total gas efficiency supplies for Pennsylvania are estimated at 17-22% (p. 164).   These resource estimates are similar to those found for industrial gas users in other states. A natural gas efficiency study for NY concluded that cost effective industrial gas supplies at almost 22% of 2016 forecasted load. Individual measures savings range from 3% of end user demand to 20%.
 A study for Iowa found 18% of industrial gas demand reductions to be cost effective.
  For California, KEMA estimated economic potential for natural gas reductions to be 13% of demand.
   

For electricity, ACEEE (2009) estimates that 16% of non-process industrial electricity can be cost effectively conserved in Pennsylvania. Process – specific measures were not estimated, but ACEEE anticipates additional cost effective efficiency supplies of 5-10% of sales from process – specific measures.  Thus, total electricity efficiency supplies for Pennsylvania are estimated at 21-26% (p. 164).

Guiding principles for Workplan Design
Industrial energy efficiency improvements are diverse, even within the same industry because of differences in plant age, layout, process equipment, boiler efficiencies, etc.

· Industrial efficiency efforts thus need to be highly customized to the customers’ needs.

· Onsite assessments are often required, which tend to be expensive

· Because of the high costs of assessments, electricity (and water) efficiency options should also be evaluated simultaneously

Best Practices Design Elements

Customized design—NYSERDA’s FlexTech program provides large customers with consultants who present a detailed scope of work based on site specific customer efficiency opportunities.
  The scope of works are evaluated and approved following staff technical review. The Energy Trust of Oregon assigns a highly skilled, industry-specific specialist with considerable expertise to develop each customer scope of work.

Customized incentives—CenterPoint Energy’s custom process rebate program gives rebates for the purchase of increased efficiency equipment based on the savings expected.
 Program achieved savings at approximately $2.65/million cubic feet (mcf). FlexTech specifies the percent of funding that will come from the state systems benefit charge.  The Energy Trust program funds up to 50% of total project costs or $.15/kWh whichever us less, up to $500,000 annually per site. 

Customer best practices dissemination—Focus On Energy’s industrial program has a specialized best practice training system based on DOE guidelines and has distributed “Energy Best Practices Handbooks” to customers via relationships with state industry organizations. Program achieved energy savings at benefit cost ratio of 11.9 (total resource cost (TRC) test).
  This program has a ½ day Practical Energy Management “starter” seminar on facilities energy management. Surveys have indicated that over 60% of participants have used the approach in the six months after the seminar.

Dedicated program staff—The recommendation that efficiency equipment and incentives are customizable requires that the program staff have skills to evaluate and quantify the program.  Similarly, the workshops and best practices handbook, although based on DOE material, require technical skills on behalf of the program staff.
Integrated delivery—Pacific Gas and Electric’s Heavy Industry and Manufacturing Energy Efficiency Program included demand response and self-generation opportunities along with energy efficiency recommendations based on particular market segments for both gas and electricity and water.
 The program’s  benefits cost ratio is 3.8 (TRC test). The program also includes industrial retrocommissioning.

Workforce support—Essential to the success of the efficiency program is the development of a private sector workforce (ESCOs, utilities, etc) that can perform the assessments and benchmarking as well as vendors to install the energy efficiency equipment. Also, Focus on Energy trains and incentivizes compressed air equipment vendors to identify other energy efficiency opportunities such as leak detection and overall system analysis at the their customers’ facilities. 

Focus on process improvements—the Energy Trust program focuses on fundamental process changes that yield not only energy savings but also improved production efficiencies.  Connecticut Light and Power’s PRIME program teaches manufacturers “Lean Manufacturing” techniques that do more with existing resources by eliminating non-value add activities (Kaizen technique of continuous improvement). Benefit cost ratio for this program is 1.29.

Summary and Implications for the Design of Natural Gas Efficiency Workplan
The elements above indicate that a top industrial efficiency program cannot be built overnight.  Evaluating and selecting allies, training staff, developing workshop materials and best practices guidebooks, developing technology and funding protocols all take time.  Most of the successful industrial efficiency programs listed above started small and grew because of their ability to deliver gas reductions.  However, the Office of Energy and Technology Deployment (OETD) is already performing many of these functions as of 2009. Similarly, federal funding could help accelerate the development of this industrial energy efficiency program.  Pennsylvania will receive $373 million to promote energy independence under the American Recovery and Reinvestment Act.
 

The following is a possible timeline for workplan implementation:

· 2009-2010: Program authorization and development of training material, protocols and vendor selection.

· 2011: Pilot phase introduction

· 2012: Beginning of full program and assumption of linear implementation of program targets.
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� Statistics taken from U.S. DOE Energy Information Administration


� Units of measurement: MMBtu = million Btu; BBtu = billion Btu; MMTCO2E = million metric tons CO2 equivalent.


� See � HYPERLINK "http://www1.eere.energy.gov/industry/bestpractices/pdfs/em_proheat_bigpict.pdf" ��http://www1.eere.energy.gov/industry/bestpractices/pdfs/em_proheat_bigpict.pdf�


� See � HYPERLINK "http://industrial-energy.lbl.gov/files/industrial-energy/active/0/Steam%20Sourcebook.pdf" ��http://industrial-energy.lbl.gov/files/industrial-energy/active/0/Steam%20Sourcebook.pdf�.





� US EPA. (2007). Project Opportunities Study for Partner X. Natural Gas Star Program. 


� Gas Consumers and Gas Consumption information was provided through an American Gas Association query - 2005 Data. 


� Developed by the PUC using U.S. Department of Transportation Data


� American Council for an Energy Efficient Economy. (2009). Potential For Energy Efficiency, Demand Response, and Onsite Solar Energy in Pennsylvania. April.  ACEEE report E093.


� Optimal. (2006). Natural Gas Energy Efficiency Resource Development Potential In New York. October.  Pp. 4-30 to 4-32. � HYPERLINK "http://www.nyserda.org/energy_information/otherdocs.asp" ��http://www.nyserda.org/energy_information/otherdocs.asp� 


� Quantec LLC, Summit Blue Consulting, Nextant, Inc., A-TEC Energy Corporation, and Britt/Makela Group. February 2008. Assessment of Energy and Capacity Savings Potential in Iowa: Final Report, vol. I. Prepared for the Iowa Utility Association. (No Web link available.)


�KEMA. (2006). California Industrial Existing Construction Energy Efficiency Potential Study.  � HYPERLINK "http://www.calmac.org/publications/PGE_PotentialStudy_Vol1_05242006.pdf" ��http://www.calmac.org/publications/PGE_PotentialStudy_Vol1_05242006.pdf� 


� � HYPERLINK "http://www.nyserda.org/programs/Technical_Assistance/flextechprocess.asp" ��http://www.nyserda.org/programs/Technical_Assistance/flextechprocess.asp�


� ACEEE rated honorable mention program. � HYPERLINK "http://aceee.org/pubs/u081/ind-process.pdf" ��http://aceee.org/pubs/u081/ind-process.pdf� p. 9-17+


� ACEEE rated honorable mention program. � HYPERLINK "http://aceee.org/pubs/u081/ind-process.pdf" ��http://aceee.org/pubs/u081/ind-process.pdf� p. 9-6+


� ACEEE rated exemplary program. � HYPERLINK "http://aceee.org/pubs/u081/ind-process.pdf" ��http://aceee.org/pubs/u081/ind-process.pdf� p. 9-5+


� ACEEE rated honorable mention program. � HYPERLINK "http://aceee.org/pubs/u081/ind-process.pdf" ��http://aceee.org/pubs/u081/ind-process.pdf� p. 9-10+


� ACEEE rated honorable mention program. � HYPERLINK "http://aceee.org/pubs/u081/ind-process.pdf" ��http://aceee.org/pubs/u081/ind-process.pdf� p. 9-15+


� http://www.recovery.pa.gov/portal/server.pt?open=514&objID=505976&mode=2
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