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Facts About

• Methane and local natural gas distribution utilities

• Advances in leak detection, quantification and prioritization of repairs

• Experience and outcomes with ALD

• Benefits and policy recommendations

TOPICS

2



Leak Detection Advances
How Utilities Found Leaks Before

• The “state of the art” is handheld 
methane detectors, DIMP, surveys 
or responding to odor calls.

• The vast majority of leaks are found 
by first responders or customers 
smelling gas.

• Is there a better way? TBD
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2012: First Responders Find Most Leaks
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Leak Detection Advances
EDF/Google Leak Mapping Project

What began as an EDF science 
and methane public awareness 
campaign in  2014 is shaping gas 
utility business practices in 
2019.
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ALD+ = Sensors and data analytics

• High sensitivity, mobile 
Mounted methane detectors

• Available to utilities via Picarro, 
Heath/LGR

• Faster, more sensitive than 
optical imaging or hand held 
flame ionization 

• Can quantify leak flow volume
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Validation of false positives and leak size estimation

ALD finds leaks that other methods 
miss:  PG&E,  Centerpoint Energy, CSU 
analysis finds 3 to 5 times more leaks 
than standard utility survey methods
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Today’s Best Practice: Emissions Quantification & Leak 
Density Estimation Analytics

• Mobile mounted high sensitivity leak 
detectors find and quantify leaks

• Using methane data, analytics estimate 
leak density and measure emissions of 
pipe segments rather than identifying 
individual leaks

• Pipe segments with highest leak density 
are identified for repair or capital 
replacement

• Emissions, costs and safety risk are 
reduced
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EDF Mapped Cities
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ALD – Leak Abatement Optimization

10

A proven method
to maximize leak 
reductions per $$ 

Source: Picarro, Inc.
Surveyor use case



Video
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PHMSA LDC 101
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• Pipeline and Hazardous Materials Administration (DOT) ensures safe and secure 
movement of hazardous materials

• Local Gas Distribution Companies must submit annual reports to PHMSA on pipe 
composition, miles of pipe, leaks found, repaired and backlogs

• Service territories must be surveyed for leaks every 5 years, business districts once 
every year

• Leaks are determined based on concentrations (ppb)

• Leaks are graded in terms of risk based on concentration and proximity to 
buildings/populations

• Leaks can be Grade 1 Hazardous, Grade 2 Potentially Hazardous, and Grade 3 Non-
Hazardous

• Hazardous leaks must be repaired "promptly"



LDC Infrastructure
Large Number of Methane Leaks from Aging Urban Infrastructure

• New Jersey utilities have more cast iron distribution pipelines than any other state, 3911 miles as of 
2019.

• Nationally, 10.6 percent of the safety incidents occurring on gas distribution mains involved cast iron 
mains. However, less than 2 percent of distribution mains are cast iron.
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How to Find Out about LDCs in Your State?
Viewing PHMSA Annual Report Data by Pipeline Type and Year

• Select link on the right to 
download years of data you want.

• Zipped folder includes PDF of 
the Gas Distribution Annual 
Form PHMSA F7100 1-1.  

• PDF is filled in with data fields 
that are used as column headers 
in the Excel data sheets, so that 
you can see how each column 
header is defined in the form.

Resources
• Left: Annual Report Data
• Blank forms and Detailed Instructions: Operator 

Reports Submitted to PHMSA - Forms and 
Instructions
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https://www.phmsa.dot.gov/data-and-statistics/pipeline/gas-distribution-gas-gathering-gas-transmission-hazardous-liquids
https://www.phmsa.dot.gov/forms/operator-reports-submitted-phmsa-forms-and-instructions


Data fields used as column headers in Excel sheets
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Snapshot of Excel sheet showing 2018 gas distribution 
annual data
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Mapping Results
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Boston: Older Pipes, More Leaks Indianapolis: Newer Pipes, Fewer Leaks



Why Addressing LDC Methane Emissions Matters?
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• Climate Benefits

• Ozone Air Quality

• Ratepayer Savings

• Public Safety



Methane Facts
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CH4 traps more heat 
than CO2…



Methane Facts
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…but breaks down 
faster than CO2



Climate Impacts
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Methane 
and CO2

reductions 
required



Ozone Air Quality
Increasing Methane has Important Effects on Levels of Atmospheric Ozone

22

• Oxidation of methane produces ozone in the troposphere and lower 
stratosphere.
• Complex series of chemical reactions of methane produce up to two ozone 

molecules per molecule of methane

• In the lower atmosphere, this adds to air quality concerns (“bad ozone”)

• Reactions of methane destroy ozone in the upper stratosphere
• Destruction of methane in the upper stratosphere produce hydrogen oxides that 

react with ozone.

• This leads to the destruction of “good ozone” – the levels of ozone in the 
stratosphere that protect us from biologically-harmful ultraviolet radiation



Ozone Air Quality
The Link between Methane and Tropospheric Ozone
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• Less of a link to individual local ozone episodes, BUT, part of global 
background concentrations

• Global tropospheric O3 decreases linearly with reductions in CH4 
emissions

• Efficacy of CH4 emission reductions for air quality/climate goals is 
INDEPENDENT OF LOCATION

• Implications for seeking cost-effective pre-cursor source controls when 
traditional sources are “tapped out”



What We Thought and What We Know NOW About 
Methane Emissions System-Wide
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• EPA  estimates emissions of 400 billion cubic feet per year system wide

• New estimates are 640 billion cubic feet per year (Alverez et al. Science)

• A 60% increase!



LAUF – Ratepayer Pays!
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• At 1.2 cents a cubic foot—retail value of $7.7 billion a year LOST

• For local systems, true leak count is 2.4 times higher than currently 
estimated.  Even more millions of dollars in losses (Waller et al ACS)

• EPA estimates leaked gas itself costs $194M a year 



Safety
San Bruno pipeline explosion

26



“Safety?”
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Pipeline 
peril: 
Natural gas 
explosions 
reveal silent 
danger 
lurking in 
old cast 
iron pipes

USA Today
Nov 12, 2018



ALD and Leak Quantification Applications
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• Pipeline Replacement Prioritization

• Leak Repair Prioritization

• Climate Action Contributions Quantified

• Tropospheric Ozone Abatement



Advance Leak Detection
Targeting the Largest Leaks Results in Greatest Benefits: Less Cost
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Pipeline Replacement Prioritization
PSE&G: ALD+ methods helped prioritize $900M in pipeline replacement
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Leak Repair Prioritization
Con Ed: Fixing Non-Hazardous Leaks Faster
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Reporting GHG Reductions
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Gov. Wolf sets target of slashing Pa.'s 
greenhouse gas pollution 80 percent by 2050

Pittsburg Post-Gazette | January 8, 2019



The Quadruple Win of Reducing LDC Methane Emissions

1. ECONOMIC BENEFITS TO RATEPAYERS

2. SAFETY

3. CLIMATE MITIGATION

4. IMPROVED AIR QUALITY
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Traditional Methodologies vs Advanced Leak Detection

"It...defies belief that, despite the widespread availability 21st century technology, 
the primary leak detectors for natural gas pipelines are the public's own eyes and 
noses. Methane is a climate change super-pollutant and we don't even know how 
much is being released from pipelines. This needs to change.”

New Mexico Senator Tom Udall announcing Amendments to Improve the PIPES Act of 2019 (S.2299) on July 30, 2019
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Findings and Recommendations

Findings:
• Advanced leak detection methods would reduce more than 50% of methane emissions by repairing 

only the largest 20% of leaks.

• Advanced leak detection finds more leaks including hazardous Grade 1 leaks.

• Advanced leak detection allows for quantification and reporting of emissions reductions.

• Advanced leak detection creates opportunities for more frequent, less resource-intensive leak 
surveys.

Recommendations
• Require use of ALD to establish inventory

• Mandate abatement of environmentally significant non-hazardous leaks (by leak flow volume)

• Track emissions

• Partner with PUC to address LDC costs and incentives

• Advocate for utility inclusion of ALD in DIMP program, after safety
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Relevant CSU EDF Research publications
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1) Description of 
methodology
von Fischer et al. 
EnvSci&Tech 2017

2) Incorporation 
into utility 
operations 
Palacios et al. 
PublUtilFortn 2017

3) Advanced 
statistics for 
estimating total 
leakage
Weller et al. 
Environmetrics 2018

4) Validation of 
false positives & 
leak size 
estimation 
Weller et al. 
EnvSci&Tech 2018



Pantone 2019 Color of the Year
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Pantone 3-Color Glowing Coral
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Pantone Glowing Coral
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