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Leak Detection and Repair (LDAR)

• 1950’s – Concern of Smog in LA, study linked VOC fugitives to main 
SMOG contributor

• 1970s & 80s – Research on Refineries and Chemical Plants
• METHOD 21 Promulgated by EPA

• 2015 – The Paris Agreement: Goal Net Zero by 2050

• 2019 – The Climate Pledge: Goal Net Zero by 2040



World GHG Sources

Sources of GHGs - ~49 B metric tons (MT)

~73% - Energy Use (~36 B MT)

• 31% - Heat / Elect (~15 B MT)

• 16% - From Transport (~8 B MT)

• 12 % - Industry (~6 B MT)

• 6% - Residential / Commercial (~3 MT)

• 6% - Fugitives (~3 B MT)

• 2% - Other combustion (~1 B MT)

~19% - Agriculture, Land Use (~9 B MT)

~5% - Industry (~3 B MT)

~3% - Waste (~1 B MT)



Agriculture – ~19% of World GHGs



Agriculture – ~19% of World GHGs



Industry / Manufacturing – ~12% of World GHGs
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Leak Detection and Repair (LDAR)

• Sources of Leaks
• EPA estimates 70,000 tpy of VOC and ~10,000 tpy of HAP are emitted from 

equipment leaks.



Leak Detection and Repair (LDAR)

• Clean Air Act – LDAR 1980s to Pre-Consent Decree (CD)
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Leak Detection and Repair (LDAR)

• 1st Round CDs – Focus on Petroleum Industry
• Introduction to Enhanced LDAR Programs (ELPs)

• Progression of time brought in Certified Low Leaking Technology (CLLT)

Acceptable Criteria for Low-E Valves and Packing
1. Manufacturers warranty (≤100 ppm for 5 years)

a) Tested by manufacturer or qualified testing firm pursuant to generally-
accepted good engineering practices for testing FE.

b) “Extensions” of valves can be qualified as Low-E (e.g. same pressure and 
temperature rating)

2. Tested to show, at no time leaked ≥500 ppm, and on average, leaked at ≤100 
ppm



Enhanced LDAR Programs (ELP) 

• Initial 
Additional Cost 
Estimates for 
ELP 
Enhancements

Plant Size Large Average Small

Number of Components 300,000 81000 5000

Number of DOR Components 250 77 38

Number of Chronic Leakers 10,000 ppmv 41 12 2

Number of New Installed Valves 500 200 50

Total of CLLT Applicable Inventory 1150 628 338

Percent of Repacking 25% 25% 25%

Percent of Replacement 74% 74% 74%

Commercially Unavailable 1% 1% 1%

Cost of Low-E Packing
Based off repacking valves in the field

$560.00 $200.00 $65.00 

Cost of Low-E Valve Replacement
Based off of repacking what is in stock

$1,650.00 $600.00 $200.00 

Procurement Cost $90,000.00 $50,000.00 $10,000.00 

Warehousing $16,00.00 $10,000.00 $4,000.00 

MOC $8,000.00 $5,000.00 $2,000.00 

Capital Projects $8,000.00 $5,000.00 $2,000.00 

Engineering/Design $40,000.00 $25,000.00 $10,000.00 

Tracking CLLT $52,000.00 $35,000.00 $18,000.00 

Estimated Additional Cost for CLLT $ 3,500,000.00 $  2,250,000.00 $ 1,250,000.00 



Leak Detection and Repair (LDAR)

• Clean Air Act – CD to Present 
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Technology



Technology

• Sensor Based Networks

• Packing and Gaskets

• Leak Free Valves



Environmental Justice (EJ)

• EJ – is the fair treatment and meaningful involvement of all people 
regardless of race, color, national origin, or income with respect to 
the development, implementation and enforcement of environmental 
laws, regulations and policies. 



Environmental Justice (EJ)



Environmental Justice (EJ) - 2021

• 1/20/2021 – Executive Order 13985
• Advancing Racial Equity and Support for Underserved Communities Through 

the Federal Government

• 4/7/2021 – EPA Administrator Announces Agency Actions to Advance 
Environmental Justice
• Administrator Michael S. Regan directed all EPA offices to clearly integrate 

environmental justice considerations into their plans and actions…

• 4/21/2021 – EPA Announces Plan to Update Toxics Release Inventory 
to Advance Environmental Justice



Environmental Justice (EJ) – 2021 Cont.

• 5/14/2021 – EPA Uses Emergency Powers to Protect St. Croix 
Communities and Orders Limetree Bay Refinery to Pause Operations

• 5/27/2021 – EPA Administrator Regan Meets with Mayor Lightfoot, 
Community Leaders in Chicago to Advance Environmental Justice

• 6/2/2021 – Statement by Administrator Regan on the President’s FY 
2022 Budget

• 7/7/2021 – EPA Announces and Additional $50 Million Under the 
American Rescue Plan to Enhance Air Pollution Monitoring



Environmental Justice (EJ) – 2021 Cont.

• 9/24/2022 - EPA announced that it is establishing a new 
national office charged with advancing environmental justice 
and civil rights. 



Environmental Justice (EJ) – 2022

• 3/28/2022 – EPA Strategic Plan
• Objective 2.1 – Promote Environmental Justice and Civil Rights at the Federal, 

Tribal, State, and Local Levels



Environmental Justice (EJ) – 2022

• 3/28/2022 – EPA Strategic Plan Cont.
• Objective 2.2 – Embed Environmental Justice and Civil Rights into EPA’s 

Programs, Policies, and Activities



Environmental Justice (EJ) – 2022

• 3/28/2022 – EPA Strategic Plan Cont.
• Objective 2.3 – Strengthen Civil Rights Enforcement in Communities with 

Environmental Justice Concerns.



Environmental Justice (EJ) - Conclusion

• General Experience – Usually Two Prominent Outcomes on 
Environmental Justice Issues
• 1) Delayed or Canceled Projects due to EJ concerns hampering an agency 

from issuing approved permits for construction and operation of proposed 
projects.

• 2) Being forced to shutdown operations due to irresponsible operations 
causing threats to an adjacent community.


