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Any previously 
undiscovered, 

unregistered or 
unpermitted 

historical well.  The 
status may be active, 
shut-in, abandoned, 

or plugged. 

“Legacy Well”

Source: State Museum of Pennsylvania



Regulatory History of Well Plugging

• 1859 – First commercial well drilled, “Drake well”, Titusville, PA

• 1878 – Wells first required to be plugged with wood and sediment

• 1881 – Plugging requirements updated: Fill well with sand or rock 
sediment and wooden plugs above third producing sand 

• 1921 – Plugging requirements updated
• Fill with sand or rock sediment and each producing strata plugged with 

wood plug
• Requires venting of wells through coal layers
• Allows for casing to be pulled with tubing and packer in place

• 1952 – API standards for cement and well plugging published

• 1956 – Well permitting begins; modern plugging requirements

• 1984 – Modern environmental plugging requirements

• 1989 – First well plugged in DEP plugging program
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Current DEP Plugging Program

1. Abandoned/Orphan well is identified

2. Field inspection performed by OGI: wells are 
assigned score based on environmental/health and 
safety concerns, now including methane emissions

3. Wells are selected for plugging (high-risk focus)

4. Contracts are generated/bid out

5. Winning bidder plugs wells

6. Wells are inspected by OGI during plugging 
operations, and before contract is closed out 

7. Wells re-inspected 1 year post-plugging



Well Plugging Prioritization

• Risk Score Based on
• Human Receptors

• Ecological Receptors

• Well Site Hazards

• Well Integrity

• Coal/Mining Status

• Setback/Surrounding 







Oil and Gas Act of 1984
- Established Abandoned 

Well Fund
• $50 Permit Surcharge

Act 78 of 1992
- Established Orphan Well 

Plugging Fund
• $100 Permit Surcharge 

on Oil Wells

• $200 Permit Surcharge 
on Gas Wells

DEP Plugging Program



• Dilmore et al. (2015) and 
Engelder (2017) have 
estimated that 
somewhere between 
330,000 and 350,000 
wells were likely drilled 
in the commonwealth 
between 1859 and 2016

• Kang et al.’s (2016) 
estimate more than 
doubles the upper end 
of this range

Well Count in Pennsylvania



Plugging Liabilities in Pennsylvania

• 113,000 active permits and 13,000 wells on O&A list 
means between 100,000 to 560,000 legacy wells that 
have not yet been accounted for – “best-fit” estimate is 
200,000 wells remaining to plug

• Total potential liability: $6.6 BILLION



Liability Forecasting

Cost Modeling

• A conservative estimate of $33,000 per well has 
been derived from reviewing contract costs.

• Liability forecasting changes significantly based 
on per-well cost assumptions

- At $33,000 per well, DEP’s plugging liability ranges 
somewhere between $280 MM (8,500 wells) and 
$6.6 B (200,000 wells)







Plugging Liabilities in Pennsylvania

High Risk

• Unknown risks to public health, safety and the 
environment

• Wells located within 1,500’ of hydraulic fracturing 
present a significant risk of communication (“area of 
review” regulations in Chapter 78a)

• Wells are not being maintained in any way which 
creates highest risk and cost to plug/remediate





Plugging Liabilities in Pennsylvania

Intermediate Risk

• Approximately 51,000 active status conventional wells 
with production or mechanical integrity reporting non-
compliance (~5,400 operators)
• February 15 annually, hydrocarbons and waste produced

• February 15 annually, mechanical integrity assessment

• Likely high number of abandoned wells

• Includes many home use wells

• Wells may not be properly maintained which creates 
significant risk and cost to plug/remediate



Plugging Liabilities in Pennsylvania

Lowest Risk

• Active status conventional wells in compliance with 
production or mechanical integrity reporting 

• Active status unconventional wells (11,975 as of 
3/22/19)

• Low risk with some unknowns or integrity issues

• Significant impact of low commodity prices

• Bond coverage for wells drilled after April 1985



DEP Emergency Contracts

• Antaki Well: $425,000

Managing a Looming Crisis



DEP Emergency Contracts

• Antaki Well:$14,000

Managing a Looming Crisis



DEP Emergency Contracts 

• John Barron Well: $179,000

Managing a Looming Crisis
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DEP Emergency Contracts

• Monahan Well: $160,000

Managing a Looming Crisis



DEP Emergency Contracts

• Monahan Well: $160,000

Managing a Looming Crisis





Example Partnership Projects
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Plugging Program Initiatives

• Collaboration and Partnerships Critical

• Good Samaritan Act/COGWA

• Commonwealth Financing Authority
• Orphan and Abandoned Well Plugging Program

• DCNR Addressing Funding Gaps
• State Forests and State Parks and wells in the vicinity

• Oil Spill Liability Trust Fund

• Developers/Municipalities





Ongoing Work

Plugging Program Initiatives
• BOGPPM Plugging Program modernization and 

enhanced outreach
- Website
- Social media
- DCNR partnership

• Cross-program work
- GHG emissions factors and estimates (EPO and Air Quality)

• Academia
- GHG emissions factors and estimates (Kang at McGill) 
- Integrity concerns (Brantley at PSU)
- Property values (Weber at Pitt)



Attainable Bottom Field Study

Investigate plug effectiveness in wells not plugged to total 
depth



Cornplanter State Forest Emissions

Quantify emissions to be reduced through area-wide 
plugging project



Leaking Plug Study

Analyze well and plug 
characteristics to identify 
potential contributing factors 
of known leaking plugs



Research Partnerships

• McGill University (Kang)
- Utilized highly sensitive meters to determine a high 

occurrence of leaking abandoned and plugged wells

- Isotopic signatures support deep, oil-associated 
origin

- In some cases, gas was found outside of the 
outermost well casing

- DEP is currently working to understand the 
construction and/or plugging details at the identified 
leaking wells



Moving Forward

Summary

• Historic legacy challenge must be met

• Overall liability has been defined

• Economic opportunity

• Focused responses

• Delivering protection



Thank You!
Kurt Klapkowski

Director
kklapkowsk@pa.gov

Bureau of Oil & Gas Planning & Program Mgmt
717.772.2199
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