Industrial Sector


Reduce Lost and Unaccounted for Natural Gas
Work Plan for Potential GHG Reduction Measure

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

Summary: Reduce lost and unaccounted (L&U) for natural gas from retail operations by 15%.

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: 
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	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…
	
	
	


Economic Cost: The PUC states that about 12,000 miles of aging gas mains need replacing (3,278 miles of cast iron, 8,907 miles of unprotected bare steel-see table below).   The estimated cost of replacing gas mains is $1 million/mile.  Assuming a straight-line relationship between lost gas and pipe replacement, this is approximately $12 billion. It is also expected to take approximately 20 years, at normal levels of replacement, to complete these replacements. The PUC believes there may be future federal government requirements to eliminate these older pipes.

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%


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

� 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
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