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Generalliimeline
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Winter — Spring 2010: Drill Welles 4 — 5 series.

Spring — Summer 2010: Impacts along Paradise Rd & River
Spring — Summer 2010: Impacts observed along valley.

Late Summer 2010: Installation of replacement groundwater
wells & gas well remedial activities.

2010 — 2012: PADEP/Gas Company Investigations

Spring 2011: PADERP cites gas company for O&G Act & Clean
Streams Law Violation.

Spring 2012: Civil Suit & Settlement

Summer — Fall 2012: GCxGC-TOFMS sample collection
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Site’ Lecation & GEBIOgY.
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Ambient GW: Elow
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Impactsi— INatural Gas

EWelles 2, 3, 4, 5 Gas Wells
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Impactsi— Natural Gas
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Flowback = GEXGE=IOEMS
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2nd-Dimension Retention Time (sec)

WaterrWellHl = GEXGENIOEMS

Sat & Unsat HC's
& Oxygenates'

|
Y
|

W o

(L ".‘."" ‘b,'.i

1st-Dimension Retention Time (sec)




Background = G

L)
o
E
=
c
o
=
c
5]
-
Q
o
c
9o
0
c
(]
E
Q
-
c
™~

1st-Dimension Retention Time (sec)




Norlndication off Brnein Well\WVater
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Mechanisms off Migration
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Mechanisms off Migration

11 I 1 A
11 H 1 |
1|1 il 1h 1
1|1 il 1h
1|1 il 1h 1 !
1|1 il 1h 1 i
,EH:DD- 1 i i 11 B4 bbl plug 11
—_ 1] LI R ] 1 23]
':l_: 111 11 11 ==} h
n 11 11 1|1 47 bbl 11
5 1|1 i1 i) 45 bbi P'UEI: 63 bbl
15001 : : 42 bl ' 42 bb N 80 bl
4 1 seool - W4z ey 1
ih
ih
20004 1 l
AKOP AKOP AKOP AKOP AKDP AKOP AKOP AKOP AKDP AKDP
2500
Explanation
Documented Gas Show AKOP: Approximate Kickof Point (beginning of horizontal |ateral turn)
- Cement Squeeze/Flug All gas wells part of the Welles series (2 wells per pad)
] cement (Partial Bonding) Well construction consists of:
- Cemant 1. 207 conductor casing 3. 5-1/2° production casing

2. 9-5/8" surface casing

Highest Recorded Annular Pressures (psi) & Dates
1-3H: 18 (unknown)  3-5H: 700 (05-26-10)
1-5H: 4 (unknown) 4-2H: 490 (05-24-10)
2-2H: unknown 4-5H: 500 (05-01-10)
2-5H: unknown 5-2H: 225 (09-09-10)
3-2H: 940 (06-14-10) 5-5H: 250 (09-09-10)



Significance

— Well construction & excessive annular pressure

— Logical timeline of events

— Good conceptual model of geology that adequately explains contaminant
migration

» Transparency.....Dissemination of data from gas drilling incidents to the general
public is critical to gain more wide-spread acceptance and development of policies
that effectively address O&G shortcomings and improve industry standards
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