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Regulatory History of Well Plugging

1859 — First 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
1952 — API standards for cement and well plugging published
1956 — Well permitting begins; modern plugging requirements
1984 — Modern environmentally-minded plugging requirements
1989 — First well plugged in DEP plugging program
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Regulatory History of Well Plugging

7GENERALfL&wgV

e R A i R R

PASSED 1Y THE

LEGISLATURE

OF THE

DURING THE

BY AUTHORITY.

No. 101.
AN ACT

:E:Ragulat]ng I;ha mode nf plugging abandoned oil wells, and provid-

in ga penulty t'or the viclation thereof.

S‘ECTIO'\II Be it enacted, dic, That whenever any “well

':sh-ili have been put down for the purpose of exploring for
“and producing oil, , upon abandoning or ceasing to operate
the same, the owner or operator Sh.ll] for the purpose of ex-

celuding all fresh water from the oil- hefumcr rock and before

TATE OF PENNSYLVANIA,

- five feet below the bottom of the casing, and, immediately

SESSION OF 1881,

drawing the casig, all up the well with sand or rock sedi-
‘ment to the depth of at least twenty feet above'the third
‘sand or oil-bearing rock, and drive a ronnd, seasoned, wooden
‘plug at least two feet in length, equal in diameter to the

dnnmtm of the well below the LISI.]'L"' to a point at least

after the drawing of the casing, shall drive a round wooden

" plug into the well at the pmnt just below where the lower

end of the casing shall have rested, which plug shall be at

-+ least three feet in length, tapering in form and to be of the -

. same diameter at the distance of | eighteen inches from the
‘smaller end as the diameter of the well below the point at -

which it is to be driven; after it has been properly driven

shall fill in on top of same with sand m mck sedlment to the

. depth of at least five feet. -

Abandoned oil

wells to be
plugged.
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Regulatory History of Well Plugging
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Legacy Oil and Gas Wells

Lehigh
Juniata

Huntingdon NOt Shown:
. e Tens of thousands of known
wells with missing coordinates

*  Abandoned (2 .451) » DEP Orphan List (5946) = Plugged 0G Well (23,760)
* DEP Abandoned List 2.291) * DEP Plugged (3,274)




Legacy Oil and Gas Wells

A century of development prior to permitting
requirements led to hundreds of thousands of un-
accounted for wells.

e + ]9

)

3
:ir 1idin o

a :E’F: umniEts '

Kt

k' o

]
]
LI v Eineg D

FI..R{IF. Frankiin




Study: Purpose

Inspect representative sample of abandoned,
orphan, and plugged wells, and asses well
integrity in order to:

* Provide insight into environmental hazards associated
with legacy wells (greenhouse gas emissions, impacts
to surface and groundwater by discharge of
brine/oil/gas)

* Quantify agency plugging liability
* Inform future regulatory changes

* Help us understand database accuracy issues
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Study Methods

Counties included in study:

i

Eria

Susguehanna

. Bradford
Potter Tioga

Crawford Wayne

sy S
Tn=

M %
Westmoreland 2
: Wontgomery
Cumberland 7

Lancaster iy ., '
Somerset Bedford Chester phia
Fayette Fulton ¢ Franklin York s ;

Mercer

Lawrenc

8
Butler

Beaver

Adams
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Study Methods

* Wells located on public lands are
proposed in Northwest District for ease of
access

 Wells located on both public and private
lands are proposed in the Southwest
District to increase population size

* Well types considered in study:

— Oil, gas, combination, undetermined
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Study Methods

Data cleanup: Near
e 2 databases compared r’*
for spatial discrepancies gt S
— WIS (DCNR) and eFACTS N tearanale.

(DEP)

— Locational discrepancies
> 50 ft. removed from
study
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Study Methods

Well site accessibility:

* Included only wells located
within % mile of roads, and
generally on a grade of less
than 10%

Mear
feature

195 M3 #5223 00 | 00

266 | M3 325 415 | 282

216 438 28 28 40 100

Input
feature

40 292 22 140 ok 00

00| 206 202 282 206 100

o0 | o0 100 216 282 140

QutRas

OutRss = Slope(InRssl)
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Study Methods

Sample size was selected to balance statistical
significance with available resources.

Region Sample Size

Northwest

Southwest
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Study Methods

% Wells Selected for Plugging/AO Studies
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Study Methods

Field Observations:

* Methane concentrations
* Flow rate

* Qil, brine discharges
* Well condition

* Verify coordinates
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Study Methods

SERIES 475 MARK Il
DIGITAL MANOMETER
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Preliminary Findings — Indiana Co.

 Total wells selected: 14
—6A/0
— 7 Plugged

— 1 status changed to Active, 063-
26473, removed from study

Total wells inspected: 10

Total wells not located: 2
plugged

1 well has not been visited as
of 5/2/2016

O Abandoned and Orphan wells

@ Plugged wells
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Preliminary Findings — Indiana Co., cont.

3 wells had detectable
concentrations of gas
— 1 Plugged
— 2 Abandoned

e 2 of those wells had
measureable flow

— 1 Plugged (1.8 cfd)
— 1 Abandoned (1456 cfd)

* 1 orphan well was discharging
water to a wetland at
approximately 4 gpm, no

apparent impact to vegetation "% pennsylvania
ré EFE(F;/_-I\_I;'(I'Z%%\IN'I' OF ENVIRONMENTAL
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@ Plugged wells




Preliminary Findings — Venango Co.

Total wells selected: 26
— 26 A/0
Total wells inspected: 7

Total wells positively
identified: 4

3 well locations had no casing,
JUSt h0|e |n the ground O Abandoned and Orphan wells

No discharges of gas, oil, brine ©
detected

19 well has not been visited as
% pennsylvania
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Conclusion

* Preliminary Results:

— Contrast between wells in SW and NW

— SW: Greater density of legacy gas wells. Wells
located and identified with relative ease. Gas
emissions and water discharges already noted.

— NW: Greater density of legacy oil wells. Wells
difficult to locate, missing casings. No discharges
noted as of yet.

— 19 wells down, 189 to go!
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Conclusion

 Hundreds of thousands of legacy wells are
potential sources of environmental
impacts (methane emissions, oil/brine/gas
to surface and groundwater)

* Legacy Well Emissions Study Aims to:

— Provide insight into environmental impacts

— Assist in identifying any needed changes in
regulations
— Quantify agency plugging liability

— Equipment investment needs
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Thank You!
Questions?

Lindsay Byron Rick Swank
Geologic Specialist Mineral Resource
lbyron@pa.gov Program Specialist
Stewart Beattie Doug Catalano
Information Specialist Mineral Resource
stebeattie@pa.gov Program Specialist

Bureau of Oil & Gas Planning & Program Mgmt
717.772.0219
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