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Maps of Well Area/Area of Review Methods
Sedat #3A Injection Well

Maps of Well Area Sedat #3 Injection Well

This section contains % mile, %2 mile and 1 mile radius maps of the AOR, along with a
comprehensive Topographical and Plan View map of the AOR. Well records for wells
within the AOR are also included in this section.
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Sedat #3 A Injection well inventory

API SPUD_DATE OPERATOR COUNTY MUNICIPALITY FARM_NAME WELL_CODE_DESC WELL_STATUS LATITUDE LONGITUDE CONFIGURATION UNCONVENTIONAL
1 003-00366 1/1/1800 0:00:00{ PEOPLES NATURAL GAS CO |Allegheny Plum Boro PITTSBURGH CONSOLIDATION COAL CO.|GAS Plugged OG Well 40.528646 -79.724456 | Vertical Well No
2 003-00674 1/1/1800 0:00:00| PHILLIPS EXPLORATION INC|Allegheny Plum Boro M HAMILTON 108A 1 GAS Plugged OG Well 40.524366 -79.720644 | Vertical Well No
3 003-00707 1/1/1800 0:00:00{ PEOPLES NATURAL GAS CO |Allegheny Plum Boro ESTHER MCLAUGHLIN 938 GAS Active 40.532352 -79.721039 | Vertical Well No
4 003-01191 1/1/1800 0:00:00| PEOPLES TWP LLC Allegheny Plum Boro FRANK BEIGHLEY 2 GAS Plugged OG Well 40.514433 -79.704377 | Vertical Well No
5 003-20903 12/28/1976|PETRO SVC PARTNERS INC |Allegheny Plum Boro GEORGE E MILKO 3 GAS Active 40.528921 -79.7196 | Vertical Well No
6 003-21165 1/1/1800 0:00:00| PEOPLES TWP LLC Allegheny Plum Boro ALEX J SERAKOWSKI ETUX H L WALDSMI|GAS Plugged OG Well 40.518216 -79.719598| Vertical Well No
7 003-21210 3/5/1988 | DAKOTA OIL & GAS CO Allegheny Plum Boro SEDAT 1 COMB. OIL&GAS Active 40.525353 -79.71665 | Vertical Well No
8 003-21222 1/12/1989|PENNECO OIL CO INC Allegheny Plum Boro SEDAT 2A GAS Active 40.524694 -79.712729| Vertical Well No
9 003-21223 1/25/1989| PENNECO OIL CO INC Allegheny Plum Boro SEDAT 3A GAS Active 40.527384 -79.713484 | Vertical Well No
10 003-21225 11/30/1988|PENNECO OIL CO INC Allegheny Plum Boro DZIUBAN 1 GAS Active 40.523287 -79.706527 | Vertical Well No
11 003-21226 12/30/1988| PENNECO OIL CO INC Allegheny Plum Boro SPORTSMAN CLUB 1 OIL Active 40.525764 -79.724275 |Vertical Well No
12 003-21228 3/21/1989|PENNECO OIL CO INC Allegheny Plum Boro DZIUBAN 2 GAS Active 40.521099 -79.709491 | Vertical Well No
13 003-21232 10/17/1989| DAKOTA OIL & GAS CO Allegheny Plum Boro KARCHER 1 GAS Active 40.533216 -79.725536 | Vertical Well No
14 003-21236 11/2/1989|DAKOTA OIL & GAS CO Allegheny Plum Boro SPORTSMEN'S CLUB 5 GAS Active 40.523019 -79.727008| Vertical Well No
15 003-21237 10/25/1989| PENNECO OIL CO INC Allegheny Plum Boro SPORTSMEN'S CLUB 2 GAS Active 40.528261 -79.726758 | Vertical Well No
16 003-21238 11/13/1989|PENNECO OIL CO INC Allegheny Plum Boro SMOLENSKI 1 GAS Active 40.525737 -79.708484 | Vertical Well No
17 003-21240 12/5/1989| PENNECO OIL CO INC Allegheny Plum Boro HANKEY 1 GAS Active 40.514072 -79.709527 |Vertical Well No
18 003-21248 1/1/1800 0:00:00| VICTORY ENERGY CO Allegheny Plum Boro HENRY J. BORISH 1 GAS Active 40.534617 -79.72896 | Vertical Well No
19 003-21253 3/5/1991|DAKOTA OIL & GAS CO Allegheny Plum Boro HANKEY 2 GAS Active 40.515026 -79.706018 | Vertical Well No
20 003-21254 10/19/1990|PENNECO OIL CO INC Allegheny Plum Boro STONIS 1 GAS Active 40.53592 -79.723558| Vertical Well No
21 003-21256 1/24/1991|PENNECO OIL CO INC Allegheny Plum Boro BORISH 1 GAS Active 40.534574 -79.728918 | Vertical Well No
22 003-21266 2/22/1991 |DAKOTA OIL & GAS CO Allegheny Plum Boro BURTON 1 GAS Active 40.515609 -79.713196| Vertical Well No
23 003-21267 3/13/1991|PENNECO OIL CO INC Allegheny Plum Boro SPORTSMAN'S CLUB 3 GAS Active 40.52579 -79.72834 | Vertical Well No
24 003-21285 10/18/1991 |PENNECO OIL CO INC Allegheny Plum Boro BURTON 2 GAS Active 40.513248 -79.715066 | Vertical Well No
25 003-21287 9/24/1991|PENNECO OIL CO INC Allegheny Plum Boro HOWARD 1 GAS Active 40.530156 -79.715967 |Vertical Well No
26 003-21293 6/24/1992 | PENNECO OIL CO INC Allegheny Plum Boro SPORTSMEN'S CLUB 4 GAS Active 40.522469 -79.730605 | Vertical Well No
27 003-21299 3/19/1992|PENNECO OIL CO INC Allegheny Plum Boro STONIS 2 GAS Active 40.538884 -79.723559 | Vertical Well No
28 003-21300 3/9/1992 | PENNECO OIL CO INC Allegheny Plum Boro BURTON 3 GAS Active 40.518381 -79.712207 | Vertical Well No
29 003-21312 10/27/1992 | PENNECO OIL CO INC Allegheny Plum Boro LECORCHICK UNIT 1 GAS Active 40.520274 -79.724814 | Vertical Well No
30 003-21317 12/31/1992 | DAKOTA OIL & GAS CO Allegheny Plum Boro MILLER 1 GAS Active 40.519946 -79.715642 | Vertical Well No
31 003-21334 11/9/1993| DAKOTA OIL & GAS CO Allegheny Plum Boro BONSALL 1 GAS Active 40.514785 -79.720676 | Vertical Well No
32 003-21341 3/4/1994 | PENNECO OIL CO INC Allegheny Plum Boro BONSALL 2 GAS Active 40.517203 -79.722417 | Vertical Well No
33 003-21344 5/11/1994 |PENNECO OIL CO INC Allegheny Plum Boro DYKE 1 GAS Active 40.517228 -79.716469 | Vertical Well No
34 003-21357 10/21/1994 |PENNECO OIL CO INC Allegheny Plum Boro CARUSO 1 GAS Active 40.531035 -79.727969 | Vertical Well No
35 003-21379 10/2/1995|PENNECO OIL CO INC Allegheny Plum Boro BONSALL 3 OIL Active 40.514206 -79.720539 | Vertical Well No
36 003-21383 1/5/1996 |PENNECO OIL CO INC Allegheny Plum Boro CARUSO 2 GAS Active 40.531507 -79.731154 | Vertical Well No
37 003-21438 1/4/1999 |PENNECO OIL CO INC Allegheny Plum Boro CONSOLIDATION COALCO 8 GAS Active 40.52866 -79.708772 | Vertical Well No
38 003-21447 3/7/2000| DAKOTA OIL & GAS CO Allegheny Plum Boro BENDER 1 GAS Active 40.52775 -79.73075 | Vertical Well No
39 003-21644 6/18/2004 |PENNECO OIL CO INC Allegheny Plum Boro SEDAT 4A GAS Active 40.526935 -79.710783 | Vertical Well No
40 003-21712 12/30/2005 | XTO ENERGY INC Allegheny Plum Boro MARGARET HAMILTON 2 GAS Active 40.521494 -79.722083 | Vertical Well No
41 003-21868 11/30/2007|XTO ENERGY INC Allegheny Plum Boro MARGARET HAMILTON 3 GAS Active 40.522332 -79.7171 |Vertical Well No
42 003-21963 11/13/2008 |XTO ENERGY INC Allegheny Plum Boro MARGARET HAMILTON 4 GAS Active 40.519891 -79.719567 | Vertical Well No
43 003-21964 6/22/2009|XTO ENERGY INC Allegheny Plum Boro MARGARET HAMILTON 5 GAS Active 40.525188 -79.72068 | Vertical Well No
44 003-21966 9/11/2008 | PENNECO OIL CO INC Allegheny Plum Boro BONSALL 4 GAS Active 40.515074 -79.723422 | Vertical Well No
45 003-22020 5/6/2009 | PENNECO OIL CO INC Allegheny Plum Boro PETRELLI 1 GAS Active 40.516574 -79.725228 | Vertical Well No
46 003-22187 6/13/2011|PENNECO OIL CO INC Allegheny Plum Boro HANKEY UNIT 6H OIL Active 40.514333 -79.706388| Deviated Well No
47 003-22200 1/10/2012|PENNECO OIL CO INC Allegheny Plum Boro SEDAT 5H OIL Active 40.525486 -79.712216 | Deviated Well No
48 003-22205 6/14/2012 | PENNECO OIL CO INC Allegheny Plum Boro BURTON UNIT 4H OIL Active 40.513358 -79.715013 | Deviated Well No
49 003-22215 3/29/2012|PENNECO OIL CO INC Allegheny Plum Boro LOGANS FERRY SPORTSMANS CLUB6  |GAS Active 40.526255 -79.726688 | Vertical Well No
50 129-20294 1/1/1800 0:00:00{XTO ENERGY INC Westmoreland Murrysville Boro PGH CONSOLIDATION COAL 1 GAS Active 40.523 -79.70168 | Vertical Well No
51 129-21590 1/1/1800 0:00:00| ECONOMY NATURAL GAS IN Westmoreland Upper Burrell Twp  |WM F & R N CROOKS #1 GAS Active 40.531666 -79.697527 |Vertical Well No
52 129-22777 2/24/1986|DAKOTA OIL & GAS CO Westmoreland Upper Burrell Twp MORROW 1 COMB. OIL&GAS Active 40.529535 -79.695019| Vertical Well No




53 129-22783 6/2/1986|PENNECO OIL CO INC Westmoreland Upper Burrell Twp | TRZECIAK 1 GAS Active 40.529259 -79.701494 | Vertical Well No
54 129-22830 1/26/1987|DAKOTA OIL & GAS CO Westmoreland Upper Burrell Twp MCVEY 1 GAS Active 40.528025 -79.698004 | Vertical Well No
55 129-23073 2/19/1988 |PENNECO OIL CO INC Westmoreland Upper Burrell Twp | MORROW 3 GAS Active 40.526036 -79.695413 | Vertical Well No
56 129-23085 11/5/1988|PENNECO OIL CO INC Westmoreland Upper Burrell Twp MCVEY 2 GAS Active 40.526336 -79.701349| Vertical Well No
57 129-23348 7/26/1991| DAKOTA OIL & GAS CO Westmoreland Upper Burrell Twp  |GREINER 1 GAS Active 40.531193 -79.705668| Vertical Well No
58 129-23398 3/26/1991|DAKOTA OIL & GAS CO Westmoreland Upper Burrell Twp  |KEIBLER 1A GAS Active 40.541438 -79.717083 | Vertical Well No
59 129-23430 9/6/1991|PENNECO OIL CO INC Westmoreland Upper Burrell Twp  |TROUTMAN 2 GAS Active 40.533184 -79.703115| Vertical Well No
60 129-23501 5/14/1992|PENNECO OIL CO INC Westmoreland Upper Burrell Twp  |TROUTMAN 1 GAS Active 40.53671 -79.706211 | Vertical Well No
61 129-23506 8/3/1992|PENNECO OIL CO INC Westmoreland Upper Burrell Twp  |TROUTMAN 3 GAS Active 40.535784 -79.709959| Vertical Well No
62 129-23514 7/7/1992 | DAKOTA OIL & GAS CO Westmoreland Murrysville Boro FUGUNT 1 GAS Active 40.518349 -79.700589 | Vertical Well No
63 129-23525 8/11/1992|PENNECO OIL CO INC Westmoreland Upper Burrell Twp  |BIONDI 3 GAS Active 40.538501 -79.70924 | Vertical Well No
64 129-23642 10/21/1993|DAKOTA OIL & GAS CO Westmoreland Upper Burrell Twp  |BIONDI 4 GAS Active 40.536903 -79.702433 | Vertical Well No
65 129-23643 10/14/1993 |PENNECO OIL CO INC Westmoreland Upper Burrell Twp  |BIONDI 2 GAS Active 40.539513 -79.705874 | Vertical Well No
66 129-23728 8/11/1994|PENNECO OIL CO INC Westmoreland Upper Burrell Twp  |A.U.B.A. UNIT 1 GAS Active 40.540765 -79.713485| Vertical Well No

No documents found/available




Attachment A
Area of Review Methods
Sedat #3A Injection Well

Area of Review Methods:

The size of the area of review was determined by a fixed radius of one quarter mile as
required by permit application. Maps with a half mile, and one mile radius were also
prepared. Maps detailing the area of review are in Attachment B. Research was
conducted by:

1) Survey by Fox and Fox, Inc. registered professional surveyors

2) Conversation with surface landowners by Fox and Fox, representatives of
Penneco Environmental Solutions LLC.

3) Research of Pennsylvania Bureau of Oil and Gas Management’s well records

4) Research of Pennsylvania Geological Survey publications covering the area of
review

5) Research of USGS publications covering the area of review.

6) Master Thesis (Two) From West Virginia University

7) Series of reservoir test by HFrac Consulting Services.

Using the results from the above research, along with topographic and tax maps
displaying surface features such as buildings, and streams, maps of the AOR were
prepared for and included in Attachment B.

The same research used to map the area of review was used to provide data on the
geology of the injection zone and the confining formations described in Attachment G.

As part of larger study to assess its lease acreage in the area of the Sedat lease

Penneco ran a series of reservoir tests using HFrac Consulting Services to determine
the character of the Murrysville reservoir and the results are included in Attachment H.
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Attachment C
Corrective Action Plan and Well Data
Sedat #3A Injection Well

If any upward fluid migration should occur through the well bore of any know or
unknown well or any improperly plugged well due to the injection of permitted fluids,
injection will be stopped until the situation can be remedied. Should any problem
develop with the casing of the injection well, injection will be stopped until repairs can be
completed to the casing. Injection will be stopped in the event of any mechanical
integrity failure or some other major failure and the Pennsylvania DEP and the EPA will
be notified of the problem.

In addition to the proposed injection well there are five (5) wells in the ¥ mile AOR that
penetrate the injection and are shown in the table below. Well records for the wells and
a map showing their location are in Attachment B. Well permit # 003-21210 will be
converted into an observation well.

Tabulation of Wells Penetrating the Injection Zone

Well Permit # | Well | Construction | Date Location * | Total Completion
Typ Drilled Depth
e

003-21287 Gas | Rotary/Air 9/24/1991 | North West | 4,121’ Cased

003-21644 Gas | Rotary/Air 6/21/2004 | South East | 3,925’ Cased

003-22200** | Gas | Rotary/Air & | 1/12/2012 | South East | 3,343’ Cased
/Oil | Mud True VD

003-21222 Gas | Rotary/Air 1/12/1989 | South 4,323 Cased

003-21210 Gas | Rotary/Air 3/5/1988 | South West | 3,522’ Cased

Well records and completion reports are included in Attachment B of the application.
*Location given in reference to proposed injection well Permit #003-21223

**Horizontal Well, lateral drilled to NW, for more information see well record in
Attachment B and AOR map.

1/21/16
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PENNECO ENVIRONMENTAL SOLUTIONS, LLC

FOR

PLUM BOROUGH, ALLEGHENY COUNTY
PENNSYLVANIA

Phone: 814-745-2861 Fax: 814-745-2248

FOX & FOX, INC.

58 Timber Bridge Road, Suite 20
Clarion, Pa. 16214

email: ronaldifox@foxandfoxinc.us
web: www.foxandfoxinc.us

WELL WELL WELL WELL WELL WELL
003—00366 0035—-0067/4 003—-007/07 003—20903 003—21165 003—21210
PLUGGED PLUGGED PLUGGED
0 0 0 0 0 0
FRESH WATER WAS 150" FW FRESH WATER WAS FRESH WATER WAS 155" FW
NOT INDICATED ON NOT INDICATED ON NOT SHOWN ON
THE DRILL LOG. THE DRILL LOG. THE DRILL LOG.
500 500 500 500 , 500 500
545" FW
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
2141’ TD
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3500 3500 3500 3500 3500 3500 3522° 1D
3784’ TD 3792’ TD
4000 4000 3992’ TD 4000 4000 4000 4020° 1D 4000
4500 4500 4500 4500 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500
7000 7000 7000 7000 7000 7000
7500 7500 7500 7500 7500 7500
8000 8000 8000 8000 8000 8000
WELL WELL WELL WELL WELL WELL
003—-21222 00353—21223 003—-21225 003—-21226 00353—21228 00353—21232
0 0 0 0 0 , 0
FRESH WATER WAS 100" FW =
220" FW NOT INDICATED ON ,
THE DRILL LOG. 330" FW
500 500 500 500 500 500 475" FW
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3500 3500 3500 3500 3500 3500
4000 4000 4000 4000 4000 4000
4181’ TD 4250° 1o 4201" 1O 4139’ TD
4323’ TD 4320’ TD
4500 4500 4500 4500 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500
LR R PROPOSED INJECTION WELL REVISIONS
- | 3 " e Sy, DESCRIPTION
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PENNECO ENVIRONMENTAL SOLUTIONS, LLC

PLUM BOROUGH, ALLEGHENY COUNTY

PENNSYLVANIA

FOX & FOX, INC.

58 Timber Bridge Road, Suite 20
Clarion, Pa. 16214

Phone: 814-745-2861 Fax: 814-745-2248
email: ronaldifox@foxandfoxinc.us

web: www.foxandfoxinc.us

WELL WELL WELL WELL WELL WELL
003—-21236 003—-21237 003—21238 003—-21240 003—21248 003—21253
0 0 0 0 0 0
100" FW 90’ FW 110 FW
FRESH WATER WAS 24’ FW WELL WAS NOT
NOT INDICATED ON DEVELOPED.
THE DRILL LOG.
500 500 500 500 500 500
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3500 3500 3500 3500 3500 3500
4000 4000 4000 4000 4000 4000 ,
4038’ TD
4264’ TD
4500 4517° 1D 4500 4520° TD 4500 4500 530" 1O 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500
7000 7000 7000 7000 7000 7000
7500 7500 7500 7500 7500 7500
8000 8000 8000 8000 8000 8000
WELL WELL WELL WELL WELL WELL
003—-21254 003—-21256 003—-21266 003—-21267 003—-21285 003—21287/
0 - 0 0 0 0 - 0
215" FW 130" Fw o : FRESH WATER WAS
220" FW NOT INDICATED ON
THE DRILL LOG.
500 500 500 500 500 500
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3500 3500 3500 3500 3500 3500
4000 4000 4000 , 4000 4000 4000
4025’ TD ,
4110° 1D 4060° 0 4121° 1D
4221 TD
4500 4500 4500 4500 4428" TD 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500
e EES PROPOSED INJECTION WELL R
- | 3 " e Sy, DESCRIPTION




WELL WELL WELL WELL WELL WELL

003—-21293 003—-21299 003—-21300 003—21312 003—-21317 003—-2133%4
0 50’ FW 0 46" FW 0 0 0 0
s 100" FW 90° FW
135’ FW
COMPLETION ,
REPORT NOT ON 220" FW
FILE, DEP DEPTH
REPORTED.
500 500 500 500 500 500
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3500 3500 3500 3500 3500 3500
3797’ TD
3938’ TD
4000 4000 4000 , 4000 ; 4000 4000
4018° TD 40007 7D 4062" TD
4305’ TD
4500 4500 4500 4500 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500
7000 7000 7000 7000 7000 7000
7500 7500 7500 7500 7500 7500
8000 8000 8000 8000 8000 8000
WELL WELL WELL WELL WELL WELL
003—21341 003—-21344 003—-21357 00353—-2137/9 003—21384% 003—21438
0 0 0 0 0 0
FRESH WATER WAS FRESH WATER WAS 130" FW 140" FW ,
NOT SHOWN ON NOT SHOWN ON 230" FW
THE DRILL LOG THE DRILL LOG
415" FW
500 500 500 490° FW 500 500 500
580" FW
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 , 2000 2000
2048' TD
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3295° TD 3305’ TD
3500 3500 3500 3500 3500 3500
3773 D
4000 3994’ TD 4000 3960° TD 4000 4000 4000 4000
4500 4500 4500 4500 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500

CROSS SECTIONS SHOWING WATER ZONES AS PER DRILLING LOGS
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PENNECO ENVIRONMENTAL SOLUTIONS, LLC

FOR

PLUM BOROUGH, ALLEGHENY COUNTY
PENNSYLVANIA

FOX & FOX, INC.

58 Timber Bridge Road, Suite 20
Clarion, Pa. 16214

Phone: 814-745-2861 Fax: 814-745-2248

email: ronaldifox@foxandfoxinc.us
web: www.foxandfoxinc.us

WELL WELL WELL WELL WELL WELL
003—21447 003—21644 003—-21/12 003—21868 003—21963 003—-21964
0 0 0 0 0 0
95° FW
FRESH WATER WAS FRESH WATER WAS FRESH WATER WAS 200" EW
NOT INDICATED ON NOT INDICATED ON NOT INDICATED ON
THE DRILL LOG. THE DRILL LOG. THE DRILL LOG. 325" FW
500 500 500 500 500 500 ,
540’ FW
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3328’ TD
3500 3500 3500 3500 3500 3500
, 3676’ TD
3742’ D
4000 4000 3925 7D 4000 4000 4000 ; 4000
4005 TD 4050° TD
4500 4500 4500 4500 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500
7000 7000 7000 7000 7000 7000
7500 7500 7500 7500 7500 7500
8000 8000 8000 8000 8000 8000
WELL WELL WELL WELL WELL WELL
003—-21966 005—22020 003—22187 005—22200 003—22205 003—22215
0 0 0 0 0 0
90’ FW
COMPLETION FRESH WATER WAS FRESH WATER WAS
REPORT NOT ON NOT INDICATED ON NOT INDICATED ON
FILE, DEP DEPTH THE DRILL LOG. THE DRILL LOG.
REPORTED.
500 500 500 500 500 500 ,
545’ FW
700’ FW
870" FW
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3370° D ,
, 3410’ D
3500 3500 3500 3500 3450° TD 3500 3500
3800’ TD
4000 4000 4000 4000 4000 4000
4110’ TD
4500 4500 4500 4500 4500 4500
4805’ TD
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500
THREE PROPOSED IVECTION WELL REVISTONS
- | 3 " e Sy, DESCRIPTION
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PENNECO ENVIRONMENTAL SOLUTIONS, LLC

Lt MUNICIPALITY OF MURRYSVILLE & UPPER BURRELL TOWNSHIP,
WESTMORELAND COUNTY, PENNSYLVANIA

FOR

FOX & FOX, INC.

58 Timber Bridge Road, Suite 20
Clarion, Pa. 16214

Phone: 814-745-2861 Fax: 814-745-2248

email: ronaldifox@foxandfoxinc.us
web: www.foxandfoxinc.us

WELL WELL WELL WELL WELL WELL
129—-20294 129—-21590 129=22777 129—22783 129—-22830 129—-230735
0 0 0 N 0 o' Fw 0 0
FRESH WATER WAS FRESH WATER WAS 200" FW -
NOT INDICATED ON NOT INDICATED ON 500" FW
THE DRILL LOG. THE DRILL LOG.
500 500 500 470° FW 500 500 500
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
1755' FW
2000 2000 2000 2000 2000 2000
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3184’ TD
3277° TD
3380° TD
3500 3500 3500 3500 3500 3500
3642° TD 3609" TD
3255’ TD
4000 4000 4000 4000 4000 4000
4500 4500 4500 4500 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500
7000 7000 7000 7000 7000 7000
7500 7500 7500 7500 7500 7500
8000 8000 8000 8000 8000 8000
WELL WELL WELL WELL WELL WELL
129—23085 129—23348 129—23398 129—234350 129—23501 129—-23506
0 0 ’ 0 0 0 0
100' FW 65" FW 100’ FW
FRESH WATER WAS FRESH WATER WAS 10" FW
NOT INDICATED ON NOT INDICATED ON
THE DRILL LOG. THE DRILL LOG.
500 500 500 500 500 500
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3500 3500 3500 3500 3500 3500
3805’ TD
4000 4000 4000 1018 10 4000 4028 1O 4000 4000 |
4092’ TD
4214’ TD
4307° TD
4500 4500 4500 4500 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500
e EES PROPOSED INJECTION WELL R
- | 3 " e Sy, DESCRIPTION




WELL WELL WELL WELL WELL WELL

129—-23514 129—-253525 129—-23642 129—-23643 129—-25728
0 45’ FW 0 0 50" FW ° 0 °
FRESH WATER WAS FRESH WATER WAS
NOT INDICATED ON NOT INDICATED ON 260’ FW
THE DRILL LOG. THE DRILL LOG. 360" FW
500 500 500 500 500 460" FW 500
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3240° TD
3500 3500 3500 3500 3500 3509’ TD 3500
4000 3925° 1D 4000 3960° TD 4000 4000 4000 4000
4096’ TD
4500 4500 4500 4500 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500
7000 7000 7000 7000 7000 7000
7500 7500 7500 7500 7500 7500
8000 8000 8000 8000 8000 8000
0 0 0 0 0 0
500 500 500 500 500 500
1000 1000 1000 1000 1000 1000
1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
2500 2500 2500 2500 2500 2500
3000 3000 3000 3000 3000 3000
3500 3500 3500 3500 3500 3500
4000 4000 4000 4000 4000 4000
4500 4500 4500 4500 4500 4500
5000 5000 5000 5000 5000 5000
5500 5500 5500 5500 5500 5500
6000 6000 6000 6000 6000 6000
6500 6500 6500 6500 6500 6500

CROSS SECTIONS SHOWING WATER ZONES AS PER DRILLING LOGS
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Attachment D
Maps and Cross Sections of USWDs
Sedat #3A Injection Well

USWDs

A lithologic cross section of the USWDs constructed from the driller’s log found on the
well completion reports in Attachment B are included in this section along with a cross
sections of the injection and confining zones constructed from well logs filed with the PA
DEP. The upper confining zone is the Riddlesburg Shale and the bottom confining zone
is the Riceville Shale. See the plan view map for location of the cross sections. Also
included are picket diagrams showing the vertical depth of fresh water shows from the
well completion reports in Attachment B.



Attachment E
USDWs
SEDAT #3A Injection Well

USDW:s for Sedat #3A Injection Well

The Sedat #3A AOR is located in the Pittsburgh Low Plateau Section of the
Appalachian Plateau physiographic province, refer to map at the end of this attachment.
Underlying rock types are shale, siltstone, sandstone, limestone and coal. Aquifers in
the AOR are mainly sandstones of the Monongahela Group, Conemaugh Group and the
Allegheny Group. The Pottsville Group and the Mauch Chunk Formation, identified as
USWDs in some areas of Pennsylvania lie at a depth too deep to serve as aquifers in
the AOR. See the table on the following page listing USWDs in Pennsylvania. The
thickness of the section from the Monongahela through the Allegheny Group can
exceed 1,300 feet depending on surface elevation. A review of the well records show
water production in this interval as deep as 890’, but does not identify the water as fresh
or brackish. However, according to Pennsylvania Geological Survey Water Resource
Reports 35 and 37, water quality is extremely poor beyond 500 feet in depth because of
moderate to high mineralization of the waters (high dissolved solids).

The Monongahela Group is composed of the Uniontown and Pittsburgh Formations and
found only at higher elevations in the Sedat AOR. The formations rocks are limestone,
shale, sandstone and coal.

Rock members of the Conemaugh Group predominate at the surface in the AOR; see
the section of geologic map of Pennsylvania at end of the attachment. The Casselman
and Glenshaw Formations make up the Conemaugh Group, and consist of shale, red

shale, sandstone, and coals.

The Allegheny Group consists of shale, sandstone, thin beds of limestone and coals.
The Freeport Formation, Kittanning Formation, Vanport Limestone, and Clarion
Formation make up the Allegheny Group.

The Pottsville Group is composed of sandstones, thin shale beds and conglomerates.
The Pottsville is divided into two formations the Curwensville and Elliott Park.

The Mauch Chunk Formation consists of red, gray or green shale interbedded with
limestone and sandstone.

10/2/2015
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Attachment G*
Geological Data on Injection and Confining Zones
SEDAT #3A Injection Well

Geological Data for Sedat #3A Injection Well

The Sedat #3A injection well will be a repurposed depleted natural gas well located in
the Renton Gas Field in Plum Borough, Allegheny County, Pennsylvania. The injection
well will target the Murrysville Sand as the injection zone which is water saturated and
located very near the axis of the Duquesne-Fairmount syncline, see the copy of a
section of Pittsburgh Region Structure Contour Map (Map 1) included with this
attachment. Also included is a Geologic Map of the western part of Allegheny County,
PA (Map 2). The immediate area around the well has been striped mined for coal
(Pittsburgh Seam) and mined by underground methods for coal (Upper Freeport Seam);
see the Area of Review map in Attachment B.

All six (6) wells within the ¥4 mile Area of Review (ARO) penetrate the Murrysville sand,
the state permit numbers for the wells are:

Permit # Permit # Permit #
003-21289 003-21210 003-22200
003-21223 003-21222 003-21644

All six wells were cased and cemented through the Murrysville, the well records can be
found in Attachment B. The Sedat #1A permit # 003-21210 will be converted to an
observation well by perforating the cemented casing string at the depth of the
Murrysuville.

The Murrysville Sand is approximately 128’ thick, and lies at a depth of 1,822’ to 1,950’
in the Sedat #3A AOR. The well had an original TD of 4,309’ and was plugged back to
1,940’ to just below the injection zone. See Attachment M Construction Details for well
schematic and cement data. Fluid will be injected into a 40’ section of the Murrysville
Sand through a 4” injection string set on a packer at approximately 1,890’ in 7” casing
perforated with 41 holes from 1896’ to 1936’. The confining zones are the Riddlesburg
Shale (Sunbury Equivalent) which overlays the Murrysville with the Riceville-Oswayo
Shale lying underneath as the lower confining zone.

The upper confining zone lying directly on top of the Murrysville is the Riddlesburg
Shale. The Riddlesburg is a dark gray to greenish and grayish black laminated shale
and siltstone with occasional sandstone and limestone beds. The Riddlesburg is
between 80 to 90 feet thick in the Sedat #3A AOR, see the Riddlesburg Isopach map,
Map 3 at the end of Attachment G.

The Murrysville is a greenish-yellow to gray sandstone with occasional conglomeratic
lenses, with high porosity and permeability. Because of the Murrysville’s thickness, high
porosity and permeability the formation serves as a gas storage reservoir to the south of



the Sedat. All most all the wells in the AOR including the Sedat #3A were drilled and
cased through the Murrysville without running a porosity logs, see the well records in
Attachment B. There are two wells for which porosity logs are available that show the
average density porosity through the Murrysville Sand to average around 24%, which
agrees with published reports of porosity values in the Murrysville. Refer to the log
sections and location map at the end of this attachment for wells permit # 129-24721,
and well permit #129-25581. Both wells where saturated with brine and did not produce
gas.

Penneco conducted several tests to determine the reservoir characteristics of the
Murrysville on its leases with the results included at the end of Attachment H. The test
provided a breakdown pressure, the pressure needed to initiate a fracture, as 3,115 psi,
ISP is estimated as 1,114 psi, with a fracture gradient of 1.23 psi. The reservoir
pressure is 232 psi, with an estimated closure pressure of 553 psi.

Formation permeability for the Murrysville was reported by Melissa Sager (Petrologic
Study of the Murrysville sandstone in SW PA, 2007) as generally high throughout the
formation, with a range of 0.005 to 1,000 millidarcies with an average of around 100
millidarcies. The permeability of the Murrysville in the Sedat #3A is estimated to be 1.8
mD and was determined from a series of tests to determine the reservoir characteristics
of the Murrysville sand on Penneco leases conducted by HFrac Consulting Services,
LLC, see HFrac report at the end of this attachment. This value falls within the lower
range of Sager’s study.

The Riceville-Oswayo Shale lying directly beneath the Murrysville serves as the lower
confining zone. The Riceville-Oswayo is about 30 feet thick in the AOR; see Map 4,
Isopach map of the Oswayo Shale. The Riceville-Oswayo formation consists of dark
gray to medium gray shale and siltstones.

Structurally the AOR has a series of northeast-southwest trending anticlines and
synclines with the Sedat #3A well lying along the axis of the Duquesne-Fairmount
syncline refer to Map 1. While there are some deep seated basement faults associated
with the Rome Trough in the AOR there are no apparent faults at shallower depths.
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December 7, 2015

Mr. Marc Jacobs, Jr.
Senior Vice President
Penneco

6608 Route 22
Delmont, PA 15626

Re: Sedat #3A (Murrysville) — Reservoir and Fracture Characterization

Dear Marc,

The following summarizes the reservoir and fracture characterization for the Murrysville formation in the
Sedat #3A located in Plum Borough, Allegheny County, Pennsylvania.

A series of tests were designed and conducted at the Sedat #3A to gain a better understanding of the
reservoir and fracture characteristics of the Murrysville formation which underlies a sizeable portion of
Penneco’s proximate lease acreage.

The tests were comprised of (1) formation breakdown, (2) DFIT (diagnostic fluid injection test) to
determine closure stress, reservoir pressure, and reservoir transmissibility (kH/mu), (3) Step Rate to
determine the fracture extension pressure, and (4) Rate Stepdown to determine the near wellbore friction
which includes perforation friction and friction caused by near wellbore tortuosity.

Table 1 shows the timeline of the work performed on the Sedat #3A.

Several high level observations from the work performed was that (1) the well goes on vacuum very
quickly after injection stops (i.e., pressure goes to zero on the surface) and (2) the surface treating
pressures were excessively high given the depth of the well and the closure stress.

On September 1, 2015 a DFIT was pumped to determine the closure stress, reservoir pressure, and
reservoir transmissibility (kH/mu). The DFIT was pumped at 4 bpm for 1500 gals. Bottomhole pressure
was recorded with a bottomhole gauge set 1910 ft. The results from the DFIT using the Nolte G function
gave a bottomhole closure stress of 553 psi which gives a closure stress gradient of 0.29 psi/ft.




The pressure decline data after closure (ACA) was analyzed with the Nolte FR function to determine
reservoir transmissibility. Based on the pressure response it appears that pseudoradial flow was reached.
The reservoir transmissibility was 88 mD-ft/cP assuming a reservoir fluid viscosity of 1 cP. The actual
results will vary based on the actual reservoir fluid viscosity. The formation capacity (kH) was 88 mD-ft.
Assuming a height of 50 ft gives a reservoir permeability of 1.8 mD.

Following the DFIT, an attempt was made on September 29, 2015 to breakdown additional perforations
with 500 gals of 15 percent HCL acid and small concentrations of sand pumped in a 20 1b/1000 gal linear
gel. The surface pressure was reduced when the acid entered the perforations but quickly increased as
low concentration (0.25 Ib/gal) of 40/70 sand entered the perforations. The sand was cut and the well
flushed.

On October 1, 2015 a Step Rate was pumped to determine the fracture extension pressure. The initial rate
was 0.25 bpm and increased to 1.0 bpm in increments of 0.25 bpm. The rate was then increased to 4 bpm
in increments of 0.50 bpm. The injection time for each rate was four hours.

The results from the Step Rate gave a fracture extension pressure of 1.70 psi/ft which is abnormally high
and cannot be used for formation evaluation. The cause of the excessively high fracture extension
pressure was near wellbore friction comprised of perforation friction and friction caused by tortuosity
(i-e., a poor connection between the wellbore and the created hydraulic fracture).

Based on the results from the Step Rate another attempt was made to reduce the near wellbore friction
with additional acid and higher injection rates. On November 17, 2015 several injections were performed
to reduce near wellbore friction. The first injection consisted of 1500 gals 7.5 percent HCI acid and the
second injection used 750 gals 15 percent HCI acid. Following the second acid injection the injection rate
was 26 bpm and the surface pressure was 2980 psi.

A Stepdown was performed after the second acid injection to quantify the amount of near wellbore
friction and break out the perforation friction and friction caused by tortuosity. Perforation friction varies
with the flow rate squared and tortuosity varies with the square root of the flow rate. The results from the
Stepdown show a total near wellbore friction of 2011 psi at 26 bpm of which 1300 psi is perforation
friction and 711 psi is friction caused by tortuosity. The number of open perforations was 5 assuming a
discharge coefficient of 0.60.

The perforation efficiency is very low with only 5 out of 41 perforations open.

The ISIP at the end of the last injection was 1446 psi giving a F.G (fracture gradient) of 1.23 psi/ft
suggesting a possible horizontal component to the created fracture. The high fracture gradient could also
be the result of near to mid-field fracture complexity. As with the other injections the surface pressure
quickly fell to zero. This rapid pressure decrease following the rate shutdown is a common response for
mid-field fracture complexity (i.e., restriction away from the wellbore).

The results from the tests on the Sedat #3A are shown in Table 2.



In summary the Murrysville formation in the Sedat #3A is characterized by low reservoir pressure, 232
psi, low closure stress, 0.29 psi/ft., and higher than anticipated pumping pressures because of complex
near or mid-field fracture complexity. Low perforation efficiency also contributed to the higher than
expected pumping pressures.

Thank you for the opportunity to work on the Sedat #3A project with Penneco. If you have any questions
or comments let me know.

Sincerely,

Henry Jacot
H-Frac Consulting Services, LLC



Table 1 — Timeline

Activity

Date

Perforate

August 7, 2015

Spot Acid and Pull Tubing

August 28, 2015

Break Formation and Pump DFIT

September 1, 2015

Perforation Cleanup

September 29, 2015

Step Rate

October 1, 2015

Perforation Breakdown

November 17, 2015

Table 2 - Results

Parameter Value
Breakdown Pressure 3115 psi
Bottomhole Closure Stress 553 psi
Closure Stress Gradient 0.29 psi/ft
Surface ISIP 1446 psi
Fracture Gradient 1.23 psi/ft
Reservoir Pressure 232 psi
Reservoir Transmissibility (kH/mu) 88 mD-ft/cP
Formation Capacity (kH) 88 mD-ft
Reservoir Permeability 1.8 mD
Fracture Extension Pressure N/A
















Murrysville type logs.






The Sedat #3A was perforated in the Murrysville from 1896 ft to 1939 ft with 41 0.58 in
entry hole perforations. Perforation phasing was 60 degrees and the charge was 25 grams.



The Murrysville formation in the Sedat #3A was broke down on September 1, 2015. The
breakdown pressure was 3115 psi. Following the breakdown the acid was displaced at 4

bpm The well was on vacuum after shutdown with the pressure decreasing to zero in less
than two minutes.



Following the formation breakdown a DFIT (diagnostic fluid injection test) was pumped in
the Murrysville to determine closure stress, reservoir pressure, and reservoir
transmissibility (kh/mu). Prior to starting the DFIT the whole was loaded with water. After
the hole was loaded 1500 gals of water was pumped at 4.1 bpm. The average surface
treating pressure was 2902 psi and the average bottomhole treating pressure was 3816 psi.

During the injection the surface pressure increased from 2700 psi to 3100 psi with a
constant rate indication some type of restriction.

After the rate went to zero the surface pressure declined rapidly and went to zero. The
bottomhole pressure was recorded with a bottomhole pressure gauge at 1910 ft.



The bottomhole pressure from the DFIT was analyzed with the Nolte G function to
determine the closure pressure and closure stress gradient.

Following the injection the pressure declined rapidly. The rapid pressure decline is most
likely caused by fracture complexity and low closure stress and not leakoff into the
formation.

The estimated bottomhole ISIP is 960 psi resulting in a fracture gradient of 0.50 psi/ft.
Closure occurred at a Nolte G time of 7.2 giving a bottomhole closure of 553 psi. The

closure stress gradient is 0.29 psi. The net pressure was 407 psi and the fluid efficiency was
79 percent.
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The bottomhole pressure after closure was analyzed using the Nolte FR function. If the late
time data reaches pseudoradial flow estimates of reservoir transmissibility (kh/mu) and
reservoir pressure can be determined.

The results from the Nolte FR function show that pseudoradial flow was reached. P* was
232 psi. The formation capacity (kH) was 88 mD-ft assuming a reservoir fluid viscosity of 1
cP. Using a formation height of 50 ft the reservoir permeability is 1.8 mD.
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On September 29, 2015 an attempt was made to remove excess friction seen on the DFIT.
500 gals of 15% HCL was pumped. A decrease on the surface treating pressure was seen
when the acid was on the perforations. The surface pressure decreased and the injection
rate was increased to 12 bpm. The surface pressure continued to decrease to 2500 psi.

Low concentration (0.25 Ib/gal) of 40/70 sand was pumped in an effort to remove the
excess friction. The surface pressure initially decreased with the 40/70 sand on the
perforations but increased rapidly to over 3000 psi on the surface. The maximum pressure
on the packer was 4000 psi so the injection was decreased to 11 bpm then to 7 bpm.

The calculated bottomhole pressure remained close to 4000 psi and was erratic.

The rate was reduced and the pressure declined to zero in less than two minutes.

12



A Step Rate Test was pumped on October 1, 2015 to determine the fracture extension
pressure. The initial rate was 0.25 bpm and increased in 0.25 bpm increments until 1 bpm
where it was increased to 4 bpm in 0.5 bpm increments. Injection period for each rate
stage was 4 hours.

Following the rate increases the rate was decreased from 4 bpm in 1 bpm increments until
the rate reached zero.

Total injected volume was 4292 bbls.

13



Analysis of the Step Rate gave a fracture extension pressure of 3255 psi and fracture
extension gradient of 1.70 psi/ft. This high of extension pressure gradient is unrealistic and
cannot be used.

The high fracture extension pressure gradient is a result of excess near wellbore friction as
evidenced by the sudden pressure increase with each rate increase (slide 13).
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On November 17, 2015 additional acid was pumped in an attempt to breakdown additional
perforations and remove excess near wellbore friction to establish better communication
between the wellbore and created hydraulic fracture.

The first acid injection consisted of 1500 gals 7.5% HCl and the second acid injection was
750 gals 15% HCl acid.

Following the acid injections the maximum rate was 26 bpm at an average surface pressure
of 2980 psi.

A rate stepdown was performed at the end of the acid breakown. An additional injection
was pumped at 15 bpm to establish an ISIP.

The ISIP was 1441 psi.
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This plot shows the calculated bottomhole pressure from the acid breakdown.
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This plot zooms in on the rate stepdown and final injection. The final rate on the stepdown
was 4.4 bpm and the pressure was 1118 psi. The final ISIP was 1446 psi giving a fracture
gradient of 1.23 psi/ft

This high of fracture gradient may be caused by either a horizontal fracture or excess
fracture complexity.
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A Stepdown Analysis was conducted to determine the cause of the excess near wellbore
friction.
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Stepdown Table showing the point selection and friction values.
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The Stepdown Analysis gives a total near wellbore friction of 2011 psi at 26 bpm. Of which
1300 psi is perforation friction and 711 is near wellbore tortuosity. The resulting number of
perforations is 5 assuming a discharge coefficient of 0.60.
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Attachment H
Operating Data
Sedat #3A Injection Well

Injection Rates and Volumes

1)

The proposed average injection rate is 1,800 BBLs of water per day and the
maximum rate should be no greater than 2,000 BBLs of water per day or 54,000
BBLs per month.

Injection Pressures

2)

Injection pressure is expected to be below 1,420 psi, the calculated maximum
injection pressure at the well head, without accounting for any friction through the
perforations through the 7” casing and the pipe friction through the 4 %2” injection
string. The bottom hole pressure/reservoir pressure as measured with a bottom
hole pressure gage is 232 psi.

The maximum injection pressure of 1,420 psi, was calculated using the formula
published in 40 CFR 147.1953, Pm= [(FG — (0.433)(SQg)]D, for a column of water.
The fracture gradient of 1.23 from the Reservoir and Characterization study
found at the end of Attachment G was used. The Sg used was 1.11, the Sg of
the produced brine water used in the formation study and a depth of 1,896’ the
top perforation in the Sedat #3A. [Pm = (1.23 — 0.433 (1.11))1896]; Pm=1,420%#.

Annulus Fluid

3)

Fresh water will be in placed in the 4 %" by 7" annulus, mixed with a chemical
such as ALPHA 3207 which acts as a corrosion inhibitor and bacteria growth
preventer. One (1) gallon of ALPHA 3207 will be mixed with approximately every
1,000 gallons of fresh water placed in the annulus. The MSD sheet for the
chemical mixture ALPHA 3201 listing ingredients and physical data is included in
this section. Positive pressure will be maintained on the annulus to monitor
mechanical integrity.

Source and Analysis of Injection Fluid

4)

2/26/2016

The source of the injection fluid will be produced water from oil and gas wells and
flow back fluid from oil and gas well stimulation activities. Representative sample
analyses from two wells are included with this attachment. Before injection the
produced fluid will be analyzed for the parameters required by the permit. The
produced fluid and flow back water will be subjected to treatment and passed
through a filter to remove large particles and suspended solids from the fluid
before injection. The solids removed will be transported to an appropriate waste
disposal site.






ATTACHMENT “H”
Operating Data













































21 January 2016

Penneco Oil Company Work Order: 5123132
Project: Water

Attn: David Smail
6608 Route 22
Delmont, PA 15626

Report of Analysis
Sample
Client Sample ID Lab Sample ID  Matrix Date Sampled Date Received Notes
Sedat # 3A Brine Water 5123132-01 Water 12/31/2015 11:00 12/31/2015 16:35
Report Narrative
The results contained in this report are only representative of the samples received. Environmental Service Laboratories, Inc. is not
responsible for use or interpretation of the data included herein.
Definitions
R Received out of recommended hold time.
D The reported value is from a dilution.
RL Reporting Limit
CFU Colony Forming Units
Certifications
Analyses performed by Environmental Service Laboratories, Inc., Indiana PA unless otherwise specified.
Environmental Service Laboratories, Inc., Indiana, PA/TNI Certification #32-00382
Z = Environmental Service Laboratories, Inc., Indiana, PA is not accredited for analysis in the specified matrix.
Approved By
Gabe Taylor
Laboratory Director
| Pagetof4 |




Penneco Oil Company

6608 Route 22
Delmont, PA 15626

Reported: 01/21/2016 14:23

Lab Sample ID#: 5123132-01
Sample Type: Water Sample Date: 12/31/2015 11:00
Sample Source: Grab Receipt Date: 12/31/2015 16:35
Sampler: Client
Client Sample ID: Sedat # 3A Brine Water

Sample Data Analyst/ Prep Analysis
Analyte Result Units Qualifier RL Certification Date/Time Date/Time
Field Analysis Analytical Method: HACH Prep Method: No Prep
Hydrogen Sulfide 0.0 ppm BPL 12/31/15 11:00 12/31/15 11:00
General Chemistry Analytical Method: - Prep Method: No Prep - WetChem
Specific Gravity 1.10 CAL/Z 01/04/16 10:24 01/04/16 10:25
General Chemistry Analytical Method: SM2320 B-97 Prep Method: No Prep - WetChem
Alkalinity to pH 4.5 243 mg 20.0 TSS 01/12/16 15:30 01/12/16 15:37

CaCO3/L

General Chemistry Analytical Method: SM2510 B-97 Prep Method: No Prep - WetChem
Specific Conductance 176300 umhos/cm 1.0 TSS 01/15/16 10:20 01/15/16 10:20
General Chemistry Analytical Method: SM2540 C-97 Prep Method: No Prep - WetChem
Total Dissolved Solids 176000 mg/L 25 LMB 01/04/16 08:30 01/04/16 09:30
General Chemistry Analytical Method: SM4500-C1 D-97 Prep Method: Chloride Automated
Chloride 91400 mg/L D 5.00 TSS 01/14/16 15:12 01/14/16 15:16
General Chemistry Analytical Method: SM4500-H B-00 Prep Method: No Prep - WetChem
pH 5.59 S.U. R 1.00 TSS 01/12/16 15:27 01/12/16 15:35
General Chemistry Analytical Method: SM4500-O G-01 Prep Method: No Prep - WetChem
Dissolved Oxygen 0.10 mg/L R WWS 12/31/15 17:09 12/31/15 17:09
General Chemistry Analytical Method: SM5310 C-00 Prep Method: No Prep - WetChem
Total Organic Carbon 519 mg/L D 50.0 RLG 01/06/16 11:15 01/06/16 11:15
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Penneco Oil Company
6608 Route 22
Delmont, PA 15626

Reported: 01/21/2016 14:23

Lab Sample ID#: 5123132-01
Sample Type: Water Sample Date: 12/31/2015 11:00
Sample Source: Grab Receipt Date: 12/31/2015 16:35
Sampler: Client
Client Sample ID: Sedat # 3A Brine Water

Sample Data Analyst/ Prep Analysis
Analyte Result Units Qualifier RL Certification Date/Time Date/Time
Total Metals Analytical Method: EPA200.7 4.4 Prep Method: EPA 200.7 4.4
Barium 14.6 mg/L D 0.500 SES 01/07/16 08:49 01/11/16 15:03
Calcium 14900 mg/L D 50.0 SES 01/07/16 08:49 01/11/16 15:03
Iron 215 mg/L D 2.00 SES 01/07/16 08:49 01/11/16 15:03
Magnesium 1920 mg/L D 50.0 SES 01/07/16 08:49 01/11/16 15:03
Manganese 28.8 mg/L D 0.500 SES 01/11/16 16:56 01/12/16 13:01
Sodium 41200 mg/L D 250 SFS 01/07/16 08:49 01/11/16 17:33
Total Metals Analytical Method: SM2340 B-97 Prep Method: [CALC]
Hardness 45000 mg/L 125 SES 01/07/16 08:49 01/11/16 15:03
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SAMPLE REQUEST & CHAIN OF CUSTODY PAGE ___ OF __ |
LABORATORIES, INC. =
HEADQUARTERS SOUTHERN DIVISION NORTHERN DiVISION <
1803 Philadelphia St. 1276 Bentleyville Road 1200 River Avenue “ 1 “| “ "! ll" ! l" HE ] %
Indiana, PA 15701 Van Voorhis, PA 15366 Williamsport, PA 17701 SIS EE EERISRmimEAminioE A é_u
(724) 463-TEST (724) 258-TEST (570) 321-9003 5 123 1 32
FAX: (724) 465-4209 FAX: (724) 258-8376 FAX: (570) 321-1957 el
FOR INTERNAL LABORATORY USE ONLY
Sample Type
Sample ldentification ESL# Composite Grab Matrix # of Containers Container Type Analysis Requested
V) A %g’ Date on/off | Time onfoff Date Time Preservative
] . / Poly Liter H, Specific Gravity, SC, Chloride, TDS
i Ao y pH, Sp ¥, SC, , TDS,
Sedat 3A Brine Water - O 12-3( ]/ 17, A w 2 \/ None Alkalinity
\/ Poly Pint tron, Magnesium, Manganese, Barium,
w 1 .
HNO3 Sodium, Hardness
" 1 / 250 Amber Glass TOC
V H3PO4
\ \ \ w 1 / Clear Glass Dissolved Oxygen
None
y -
/l/ QL &, w 1 / Amber Vial Hydrogen Suifide
None
THE UNDERSIGNED PURCHASER HEREBY AGREES TO PAY SERVICE CHARGES ON ACCOUNTS OVER 31 DAYS OLD. Project Notes
1. THESE SERVICE CHARGES WILL ACCRUE AT THE RATE OF 1 1/2% PER MONTH (18% PER ANNUM OR THE MAXIMUM ALLOWED BY LAW.)
2. THE UNDERSIGNED PURCHASER AGREES TOPAY, IN THE EVENT HIS ACCOUNT BECOMES DELINQUENT AND IS TURNED OVER TO ANY Water
ATTORNETFOR COLLECTION KEASONABLR’ATTORNEY'S FEES PLUS ALL COURT AND ATTENDANT COLLECTION COSTS,
/////:.//M//, 123/ ] cpapf \9/,},,5 Company/Name: Penneco Oil Co.
Sampled By: (Signature) Date/ Time /@ %
/ﬂ ” /2-3/ /G35 ﬁf)m’l QMTX/%M [ 7)- ?) ‘5 % Contact Person; David Smail
t4 it [~
IRelinquished By: (Signature) Date/ Time ived By: (Signatur Date/ Time Address: 6608 Rte 22
0 O ///m/y h. 2115 B0 Delmont, PA 15626
JRelinguished By: (Signature) Date/ Time Received By: (Signature) Date/ Time Phone: 724-468-8232
Fax:
fRelinquished By: (Signature) Date/ Time Received By: (Signature) Date/ Time PWSID#: dtsmail@penneco.com

Lab Use Only:

Correct Preservation:

Y/N/N/A

Correct Container: Y/ N/ N/A

TEMPERATURE: \ %/L



Attachment J
Stimulation Program
Sedat #3A Injection Well

Stimulation Program for Sedat #3A Injection Well

There are currently no plans to stimulate the Sedat #3A Injection Well.
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Stimulation Program



Attachment K
Injection Procedures
Sedat #3A Well

Injection Procedures:

Injection fluid will be brought in by trucks and a sample taken from each load prior to
unloading. Company personnel will measure the specific gravity of the sample with a
hydrometer or some other appropriate method, along with ph and conductivity. If the
measured specific gravity of the injection fluid is above the value set by permit the
specific gravity will be adjusted by adding diluting fluid consisting of produced fluid to
the injection fluid until the specific gravity is less than the value set by permit. The
produced fluids will then be unloaded through a discharge manifold into storage tanks.
The fluid will then be treated with an oxygen scavenging agent and corrosion control
additives.

The fluid will be pulled from the off loading tanks through a 20 micron filter to remove
large suspended solids and transported through connecting pipes to additional tanks to
hold the filter fluid until injection. From the tanks holding the filtered water the fluid will
be transported by pipeline to high pressure pumps for transportation to the injection
point where the rate of injection and pressure will be monitored and regulated so as not
to exceed the maxim injection pressure and rate stated in the permit. The fluids will be
pumped through a checkvalve at the wellhead down the 4 %2” injection string to the
Murrysville injection zone.

The specific gravity will be continuously monitored by a recording meter. Should the
specific gravity exceed the value set by permit at the well head P-max will be
automatically adjusted to a lower P-max by installed logic controls to compensate for
the change in specific gravity or if unable to compensate for the change in specific
gravity, automatically shut in the injection well until the specific gravity of the fluid can be
adjusted or the P-max is adjusted manually.

Surface casing and the injection string casing annulus pressures will be monitored and
recorded by a 2 pen recorder. A minimum of 100 psi of positive pressure, or the
pressure required by permit, will be maintained on the annulus. Installed logic controls
connected to the recorder will automatically shut in the injection well if a 15% increase
in annular pressure is detected.

Fluid levels will be checked in all monitoring wells on a quarterly schedule or more
frequently if required by permit by either running a bailer from a service rig or a wireline
with a float/bobber on the end. Results will be reported to the EPA quarterly or as
required by permit.
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Attachment L
Casing and Cement Data

Penneco Sedat #3A Injection Well

Casing Size Type | Weight | Grade | Set Depth | Internal Yield | Collapse | Joint Yield | Body Yield
Inches Lbs/Ft Feet Pressure Pressure | Lbs Lbs
PSI PSI
Conductor 13 3/8 48 H-40 |16 1730 740 322000 541000
Surface 9 5/8 ST&C | 32 H-40 | 643 2270 1370 254000 365000
Long String 7 LT&C |20 J-55 11948 3740 2270 257000 316000
Injection String | 4% LT&C |10.5 J-55 1792 4790 4010 203000 166000
Cement Data
Casing Size Inches Class Amount Sacks Volume BBLs Top of Cement
Conductor 13 3/8 Sanded in
Surface 9 5/8 50/50 Pozmix 150 26.7 Surface
Long String 7 A 265 47.2 Surface*
Injection String 4%

*See cement bond log included in Attachment M
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Attachment L
Construction Procedures
Sedat #3A Injection Well

Construction Details For:

Well Name: Sedat #3A
Location: Plum Boro, Allegheny Co, PA
(See AOR Map for Well Location)

Drilling Program:

The Sedat #3A injection well will be a repurposed depleted natural gas well that was
drilled through the Upper Devonian Bradford Sands to a total depth of 4,320’ and after
depletion plugged back to 1,940’ to just below the Murrysville injection zone.

The Sedat #3A was rotary air drilled with drilling operations starting on 1/25/1989 and
finishing on 2/1/1989 on reaching a Total Depth of 4,350’. The company installed 16’ of
13 3/8” casing as conductor pipe which was sanded in, 643’ of 9 5/8” casing cemented
to surface, 1,948’ of 7 “ casing cemented to surface, and 3,903’ of 4 %2” casing
cemented to 2,310’. Three sand formations were hydrofracked and the well was
produced until 2015 through the 4 ¥2” casing when the well was taken out of service
because of low production. The company plugged back the Sedat #3 to a depth of 1940’
in accordance with Pennsylvania Department of Environmental Protection regulations.
The uncemented portion of the 4 %" casing was removed, three cement plugs were
then placed through and above the fracked sands and a 7” cast iron solid bridge plug
was set at 1,940’ in the 7” casing just below the Murrysville injection zone. The injection
string will be made up of 4 ¥2” 10.5# J55 casing set on a Parmaco Standard Upside
Down Pressure Packer at 1,792’ See original well record and completion report,
wellbore diagram showing the wellbore configuration, and the casing cement data chart
at the end of this Attachment.

The annulus between the 4 %" injection string and the 7” casing will be filled with fresh
water mixed with a small amount of corrosion inhibitor and bacteria growth preventer.

Logging Program:

The following open hole well logs were run: Gamma Ray, Compensated Density,
Neutron, Dual Induction, Temperature and Caliper. The logs were run from TD to the
bottom of the 7” with the Gamma Ray run to surface.

A cement bond log was run on the 7” casing showing a good cement bond to surface
and is included with Attachment M.

12/1/2015



ATTACHMENT “L”
Construction Procedures



Attachment L
Construction Details - Subsurface
Sedat #3A Injection Well

Surface Elevation 1106' Wellbore Schematic Depth
16' of 13 3/8" Casing

Sanded in 50

100

150

643' of 9 5/8" Casing 200
Balanced w/ 150 sks of 50/50 poz 250
300

350

400

450

500

550

600

1948’ of 7" Casing 650

topped witha 7"X 4%"
Pamaco Casing Head 700
Cemented to surface w/ 140 sks of 750
50/50 poz followed by 125 sks of Class A 800
See Cement Bond Log at 850

the end of Attachment M 900
950

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450

1500

1550

Injection String 1600
47%" 10.5# J-55 1650
Parmaco Tension 1700
Packer Set @ 1796' 1750
1800
1850
1900
1950
2000
2050
2100
2150
2200
2nd plug 2243' - 2410' 2250
2300

2350

2400

" 2450
2500
2550
: 2600
- 2650
2700

2750

2800

2850

2900

2950

. 3000
a 3050
- 3100
: 3150
3200

3250

- 3300
3350
3400
3450
- 3500
3550

3600

3650

3700

3750

3800

. 3850
ey 3900
« 3950
: 4000

Murrysville Sand
1822'-1940'

41 shots
1896'-1936'
Bridge Plug 1940’

3rd plug 1936' - 2038’
Tagged at 1968 w/ bond log tool

4 1/2" Casing cut off at 2290

Fourth Sand 2330' - 2350'
Fifth Sand 2388' - 2418’

3999’ of Original 4 1/2" Casing
Cemented w/ 110 sks of Completion Blend

Logged cement top 2310’

1st plug 2820'- 3907'
(Tagged with tubing)

Speechley Stray
Perfs 3102'-3169'

Speechley
Perfs 3242'-3276'

Second Balltown
Perfs 3557'-3561"

Second Bradford
Perfs 3874'-3893'

Production Casing TD 3909’
Suspect Float Valve Failure



















1200

—
o)
>
o
o
N
=3 =) v ' ]
T2 ' ’
N w : t
> i o
El gl ¥ I
oS i i
31 E ___n_ _ﬂ_
39
£:5 S
< E =
BiE E
=1 < <
E 5100]
! w i..(.l AL L ,.!\.
! v TN /T T ™ TN VN
oio ®
>
Q
g = S 3 S
) ~— ~— (9]
o
O
[ ]
ol'~Jo ﬁ =
o | o
! 14
L= o
. £ \
ol S| o ©
b1 ™= o
213|5 _ A N
T_WR )
m“mm \./ p _—.\ ‘
HI1O| E ‘f( ' A ‘ \/
| © v
o |© \ !
|
o |
RI2|o




A

—re]

-

e g

-

-

250

300

350

400

!:H

=1

<




Sd b AP YRR R A TR AREE g : CUVRI A A AA LA
SN [ SERFNFIRRRY: LI S EE L E R AR N AR R AN R T A
| TANEY ; i ERER AHEUNEEE .h EREHRLEREREE A A R84 RR AT SHENAEAHE
B H ! WO . iR h 1Rk : INEREREEE:
{ i ¢ Rk . j AR ." i
H ;
H !
MV (1../ 9 P .\./_\ A7 N S A v
o o o o
'p) o ['9) o
< e} 0 ©
y
/
Y
A / | /_ 3\ \ (()\/
\6<.< /.:\ ,\\, \ LY,
\ \
|V




H " 1 _“._ ._..
i 1 it d u 1 A .{. -— “” g .
AN TR ARHY Lt R R AR L AR SRR \ e ’ | .
RN 1 i ] oo F 5 1 1 dal Ay bt o [ I HEEYP: ] ' P
1! 1 I 3 (1 -. 1 TR gt [ 1 [ “ aj L' 1 L4 h ! i ; ‘ .. i ]
H ! 1 J 1|y h [ Lid I 1 [ § I H v i ] Ty h ¥ Y O H : __. : _ . i . :
Wl H B 1 ; Y T 1 T (L iV [ 1oy ¥ (3K HIEN I W] i (R ] I
-t ¢ 1 Ty T T h [ ] 2 [ h 1] 4 1 1 i e H ' SN ' 1HIYH AP i
{HRE AN v _ ) i } VY HEAE e Y1 ' A v T ENEEEY R
NYNEH AR i \ 5[ H [ Tk e T 1 HEEHD ; H R YRR
i i : Bl i n HE HE v | 1 1 I ol LMy ) HEBHEL
it L i ' |t 1 o h [ ! d " _ } ; : i
v ; Y[ “ _. . ' SR EARLNE i
| i . _ , . R r H Wt LIELHH
1 .- il i ._ __
_-. _. “ .“ i1 - "_ _—
! ha I Ay H ; ; ¥ :
] N i ] ! H 1! _
11 n I H I [h H i
H - . H K 1] 1
; - - ] H -
: _ H : i
n - _
Ir i ¥ _-
n : i !
H ; ; S
H p "
“. I
a¥ "
" — -~ ot —~—— g A /
TMTTIT VT /- VTSN A /
o
o
g S 2
2 2 S
O

<

el




R RS BN i . iy Al i
HHARE TR W, __ AEARE: \ AR S ! ) TRRRE ] ¥
AL Y il ! ) [FEE 'l ! HH \ i l Al .. : m i i H ’
EEHEEEL R ' HHERRHAREE Bl LRI W B sy i ; THH INEEE
e [ ! .“ ! ' h : H PR L Y R _"_..__. 1A r “.. ! ] .._w LH i f

SHAENN CHIRAAEEAR ISR RRE SR RN R R AR NN AR TR PRE ROV AL BR AN P P OERE,

y ARRRARF VPR V 4 ; HIKIEN LR RRNERTEEH IR

i FEHAN g ¢ || ¥ R i HIY H

I [ Y 1, i FI| 4§ H “ 1

._ w | __ 1 R : m

i : TITH ! “

: A : |

: H ! !

i i i

o~ N N I\ RV A STV o ud /(."w\i (.(\, \/_\ ,\/\.1 )m“&

900

1000

1050

pr— |

—

T ———

=,

'\

S

—-..._______-,




L V%@Ww% Saee B EE e
end e e B e

|
I
“_
“"_ !
1y k - . .
4 -. -_- _. .__._ 7 ] I
| i |1 SRR A .
HH .._.._.._ - ......_. K] i \ h_ HAR i o [ .-w i .
HHEF AR L LR A Al i it AR i ".“"._x..___;s. o
w_.. N H L __“. _..._ H “__ A .._3_. ._" » "_-. __._." ___.;_. _“—-_ “._ ] s ! -.. ,
1 H o H AHE kY I H \ HiL ] . ' .
_.-“ .-_ Al |l ¥ Ly 1 1 =% H iy (I H 11 d i : ' it X A
i YR _ﬂ AR RRSEREY 7 ARAH; A k AT ; ;
1 1 ] ] 1 1 T r L] 11K
i UK ! 1y 1| v HHE ! L I : “h ' ...-.- T 1 L ] i ..._ M Hoy P
1 .._ [} L HHE [ L HIH H | i 1 HHENRA T P , ] \f o
I 4 | W y I [ \ i 1 _% (AN THEAHARRY BHEREREEAF Ly Py By
b 3 HALEEE IR R EREHEY HETRRHHEHESHHE R At Y RiHE TSR AR
! ! H HERT o FRHARHEAHR AR N AP HHRHETAEE
h " AN iR HRAR HHERE AN L G VTR TR Y
H i _ \
NRT = m i i 4 ' N i _._._. e ¥ 1 1k ¥ Al
T 1 1 H \ : ' 1| I !
/\).\l Jm_ A T ! w \ it !
e AN\ . RNSLIRERE!
( II\./J 4 H[] i
o r\.l.\/\.l(../"\./l\‘/\.f o A
= 1 ./\;(_.ll.)().\/.r. L
- m i <..\.\,.\/,\)..\.().\..\\..
= o
1 o
N Q
1 O
N o
1 o
[ap]
—




e

i3 W«Wm

.
Pl b
%@ﬁ@gﬁiﬁxm

. Gl

W@;WW e -

1
1
i
T
1
[ 1
i i
1
: i “_ “_
14 T T 1 T
A : A : ! : I “ ._ ¥
1 LA [ 1 - 1 Iy
_-‘ o WL v H 7 AT H v B i A Tt . T b i
ARTERE RN MR HERE HALAYAR I A ] AR i LR L 1% A ;
HAHT HEAREAREERSHARE: ARHEARE T AR IRRASEEL EHHEE ABHAERAFAHINRHEE et !
b AR RHE NN AN E SRR AR AR AR AR R HE R R A R R R RN G AR R __
HAR: ML il ARHEOANS R HEE A AR AR AR R YRR AR A R A HRHHRGHAREkE IRREYELE i
AR R VA AN AR HHHE RS AR (HHSEENIRAEY AR IWIRC RN RHRPHETYE RHHE AL ARRRHETH AN DR A
[ e 'l Ut BH r . H ' Yoy g [P ::” \ Y AN Yl Y| [ It
R i [ 1 b __v__. “_ - R IR IIRERY A RN
HH 1 v vy A [ H [EHE " HUR BN
i ! } H Y e i FH \ ; i
1 H 1 Y ] 1
Aﬁ((()f\()f\(( T TN 5})5&?(\(3f)(|4 )\Jl\//ﬁ))f(\(((}(\ NS N A \_ L~ \(/\J\\/()?Sv(\f\(
o o o o
g S ry) S
) < <t ry)
- - - -

=
|
f
1
!
1
|
]
|
!
i
1
I

—
|
|
:
}
!
]
!
i
|
!
|
[
!
i
]

—
|
|
|

>
——

1
————

.




e
i el -

-

—
=
Ly
™
.

-

E—
—=

b Tl

=
)
)

P el
L
=
ATy

[l

e
el
et
L
=

-
e

-t

tme =

e T
-

b
r

i

<

<

(’ =

I p————
r‘------‘---_---
1 B R T
ik el T Y5

I S ep————_
Yol LG T
1 S
=

1, S T
o, T et tetentende et

TRk LT

P A
C -

1600
1650
1700

=
" \

-

—l
.
<

=

[~




Amplified Amplitude

' ) b ,
HH " r v i !
.“_.. __".-_:. “_ H _. H _“ i (1)) h 4 .“._..
H L 1 1 f 1 I o 1
NUHHE Y| A ; HOA ] R A 4| 2 HE
B HBEH HIE H [ 1 v ! 1 FIRTEL 1A d e ' " 1 -4 '
AR NYNERT EE SR RHN I RO AR AR AR AHEHEEHE RS HHHOPS, AL e T RYALA
i 'Y [ H T e HHE il H 1y : Ay 1 HIRE * NHENE Mt 7 <1 [, T HE
: G RNRNGHERNR AT R A IR ] JEARTAYAEHIHEE RN AT RN IV Rt
K N i H [ " 1y IR [ o I I A I ‘.. N TR
TS HaSEAV 2 OES VARG Fa\Y AN SNEZA BPNAPRHISSA NN Ea YNNI /AN
mw n
o o o o h o
o ry} - o Ty
@D @ ' o)} ﬁ o)
-— -— © — -
o}
8 IR S RN R RN RN RN R RN RN RN R RN R Re
®
T \
A m
\
Al \m\ )
—t Y-
! A 5 g
o
A / i 8 E
Y f \ 2 9
Q AN ®
| oy
WAASML W 8
N VA s







W

Dataset: 8-7-15pennecosedat3.db: field/well/run1/pass5
Total length: 19.35 ft

Total weight: 90.00 Ib

0.D.: 2.75in




ATTACHMENT “M”
Construction Details



Attachment M
Casing and Cement Data

Penneco Sedat #3A Injection Well

Casing Size Type | Weight | Grade | Set Depth | Internal Yield | Collapse | Joint Yield | Body Yield
Inches Lbs/Ft Feet Pressure Pressure | Lbs Lbs
PSI PSI
Conductor 13 3/8 48 H-40 |16 1730 740 322000 541000
Surface 9 5/8 ST&C | 32 H-40 | 643 2270 1370 254000 365000
Long String 7 LT&C |20 J-55 11948 3740 2270 257000 316000
Injection String | 4% LT&C |10.5 J-55 1792 4790 4010 203000 166000
Cement Data
Casing Size Inches Class Amount Sacks Volume BBLs Top of Cement
Conductor 13 3/8 Sanded in
Surface 9 5/8 50/50 Pozmix 150 26.7 Surface
Long String 7 A 265 47.2 Surface*
Injection String 4%

*See cement bond log included in this Attachment and well record in Attachment B

11/30/2015




Attachment M
Formation Tops and Bottoms
Penneco Sedat #3A Injection Well

Formation Top Bottom Thickness
*Riddlesburg Shale 1652’ 1821’ 169+
Murrysville Sand 1822’ 1950’ 128’
Riceville/Oswayo Shale 1951’ 1992 41
Hundred Foot (Venango) 1993’ 2056’ 63’

*The top of the Riddlesburg is difficult to determine from the well log, so the 169’ interval
of low permeability shale/slit section from 1,652 to 1,821 shown on the gamma ray log is
included as part of the upper confining zone.

12/1/2015



Attachment M
Construction Details - Subsurface
Penneco Sedat #3A Injection Well

Surface Elevation 1106' Wellbore Schematic Depth
16' of 13 3/8" Casing

Sanded in 50

100

150

643' of 9 5/8" Casing 200
Balanced w/ 150 sks of 50/50 poz 250
300

350

400

450

500

550

600

1948’ of 7" Casing 650

topped witha 7"X 4%"
Pamaco Casing Head 700
Cemented to surface w/ 140 sks of 750
50/50 poz followed by 125 sks of Class A 800
See Cement Bond Log at 850

the end of Attachment M 900
950

1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
Injection String 1600
47%" 10.5# J-55 1650
Parmaco Tension 1700
Packer Set @ 1796' 1750
1800
1850
1900
1950
2000
2050
2100
2150

2200
2nd plug 2243' - 2410' 2250

Murrysville Sand
1822'-1940'

41 shots
1896'-1936'
Bridge Plug 1940’

3rd plug 1936' - 2038’
Tagged at 1968 w/ bond log tool

4 1/2" Casing cut off at 2290 2300

Fourth Sand 2330’ - 2350' 2350

Fifth Sand 2388 - 2418' 2400
2450

2500
2550
2600
2650
Logged cement top 2310’ 2700
2750
2800
2850
2900
2950
3000
3050
3100
3150
3200
3250
3300
3350
3400
3450
3500
3550
3600
3650
3700
3750
3800
3850

3900
Production Casing TD 3909’ 3950

Suspect Float Valve Failure 4000

3999’ of Original 4 1/2" Casing
Cemented w/ 110 sks of Completion Blend

1st plug 2820'- 3907'
(Tagged with tubing)

Speechley Stray
Perfs 3102'-3169'

Speechley
Perfs 3242'-3276'

Second Balltown
Perfs 3557'-3561"

Second Bradford
Perfs 3874'-3893'







Attachment O
Plans for Well Failures
Sedat #3A Injection Well

Plans for Well Failures for Sedat #3A Injection Well

If there is a well failure that involves equipment the well will be shut-in until the faulty
equipment is repaired or replaced. If the failure poses no environmental or operational
hazard, and the well has been returned to a safe operating condition, the well will be
placed back into operation and nothing further will be done.

If there is a casing leak or some other major failure the well will be immediately shut-in
and the Pennsylvania DEP and the EPA notified of the problem. Depending on the
condition, the corrective action may include squeezing off the leak with cement or
running an additional string of casing. The well will not be placed into service until it has
been determined that the problem has been corrected and approval is received from the
EPA to resume operation. Any fluid produced during the shut-in will be stored on site or
disposed of at another approved facility.

2/12/2016



ATTACHMENT “O”
Plan for Well Failures



ATTACHMENT “P”
Monitoring Program



Attachment P
Monitoring Program
Sedat #3A Injection Well

Monitoring Program for Sedat #3A Injection Well

The Sedat #3A injection well will be monitored for the well’s entire life in compliance
with all EPA monitoring guidelines and reporting requirements.

The injection site is located so that the facilities cannot be seen from public roads or
public or private properties adjacent to the site. The access road is gated and will be
locked when the site is not operating. The injection site and surface facilities will be
fenced and lighted at night with the fenced gate locked when the site is not operating.

There will be one (1) monitoring well, identified by its Pennsylvania issued permit
number, 003-21210. This is a depleted gas well that will be adapted for use as an
observation well and is 1,010’ to the south west of the Sedat #3A, see well plat map at
end of Attachment. The well has satisfactory spacing and placement to provide
adequate sampling area without having to drill a well or wells for the specific propose of
sampling.

Pressure and rate monitoring will be at the well site (wellhead); both injection pressure
and the pressure on the 7” by 4 ¥2” annulus will be monitored. The company will also
conduct quarterly mechanical integrity testing as required by Pennsylvania Oil and Gas
regulations. Pressure will be measured by use of a continuously recording pressure
gage and the injection rate by a continuously recording flow meter. Results will be
reported to the EPA as required by the injection permit or according to EPA guidelines,
but not less than annually.

The specific gravity of each truck load will be monitored to ensure the specific gravity of
the fluid to be injected does not exceed the allowed value.

Injection fluids will be sampled and analyzed quarterly with the sample taken at the
injection site (wellhead). The results will be reported as required by the permit or
according to EPA guidelines.

The company will also be prepared to conduct any other monitoring or sampling as
required by the permit.

2/1/2016






Attachment Q
Plugging and Abandonment Plan
Sedat #3A Injection Well

Plugging and Abandonment Plan:

The company will plug the Sedat #3A in accordance with the Pennsylvania Bureau of
Oil and Gas Management and the EPA regulations in place at the time of abandonment.
The following actions will be taken:

*Move in service rig

*Retrieve injection string and packer

*Run 2 3/8” tubing to TD of 1,940’

*Load hole with saltwater gel (if necessary a cast iron bridge plug will be placed in 7”
casing, at 1,890’ to put well in static state prior to setting cement plugs).

* Balance a 170’ cement plug from 1,940’ to 1,770’

* Balance a 200’ cement plug from 743’ to 543'.

* Lay down tubing string

*Bail 7” casing

*Install Vent

*Install monument with well name and permit number

Form 7520-14 and cost estimate is attached.

12/06/2015



ATTACHMENT “Q”
Plugging and Abandonment Plan



Prepared for

PENNECO OIL COMPANY
6608 RT 22

DELMONT, PA 15626-2408
Printed: December 14, 2015
Prepared: December 14, 2015
Bid #0015917

Stages: 0

Prepared by

Joseph Snyder

114 Universal Dr.
Punxsutawney, PA 15767
(814) 938-2051
Joseph.Snyder@univwell.com

Plug to Abandon Sedat 3

TD - 1940'
Product # |Description Qty| Units of Sale | Unit Price Disc| Total Price
860000 Unit Mileage Charge - Trucks and Vans (Except Bulk Units), Per Unit Mile 70.0 Mi $8.25| 45.0% $317.63
860010 Pickup Mileage Charge, Per Unit Mile 70.0 Mi $4.00| 45.0% $154.00
860051 Minimum Cement Delivery Charge 1.0 Ea $525.00| 45.0% $288.75
861311 Cement Pump Casing, Area 1, 1,001'-2,000', 1st 4 Hrs 1.0 Ea $2,500.00| 45.0%| $1,375.00
872000 Blending Charge 82.0 CUFT $2.50| 45.0% $112.75
872205 Cement - Type | 70.0 Sack $18.50( 45.0% $712.25
873025 Salt 547.0 Lb $0.45| 45.0% $135.38
873100 Bentonite 600.0 Lb $0.51| 45.0% $168.30
Total Price: $3,264.06
Price Per Stage: $3,264.06

Comments:

» Overtime charges will begin after the first 4 hours on location and be charged at $1160.00 per hour less 45% discount.
e Type 1, 18% Salt - Y-1.22 cuft/sk, W-5.2 gal/sk, D-15.9 Ib/gal.

* Payment Terms: Net 30 Days.

« This price quote is valid through 06/30/2016. Actual job scheduling is based upon equipment availability.

Page 1



OMB No. 2040-0042

Approval Expires 11/30/2014

< EPA

United States Environmental Protection Agency

Washington, DC 20460

PLUGGING AND ABANDONMENT PLAN

Name and Address of Facility

Name and Address of Owner/Operator

Locate Well and Outline Unit on SItDa;‘e County permit Number
Section Plat - 640 Acres
N Surface Location Description
[ [ [ [ [ [ 1140f __ _14of _ 1/4of ___ 1/40of Section____ Township ___ Range
— J— —_ |— J— — J— —_ |— J— —_ Locate well in two directions from nearest lines of quarter section and drilling unit
__:__I__:____:__I__:__ Surface
J_ |_ J_ J_ |_ J_ Location _____ ft. frm (N/S) ____Line of quarter section
— | - | | e | - | | - and ____ ft. from (E/W) ____ Line of quarter section.
| | | I | | TYPE OF AUTHORIZATION WELL ACTIVITY
w T T T T T 1 E L . ]
RN N [O] Individual Permit [ lcLassi
I I | 1 Area Permit [O] cLass 1
__|__'__|__ __|__|__|__ D Rule @ Brine Disposal
D Enhanced Recovery
_J__LJ___J__LJ__ Number of Wells ____
| | | | | | |—| Hydrocarbon Storage
L L [ 1cLassm
s Sedat#3
Lease Name Well Number
CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMPLACEMENT OF CEMENT PLUGS
SIZE WT (LB/FT) | TO BE PUT IN WELL (FT) | TO BE LEFT IN WELL (FT) HOLE SIZE The Balance Method
7" 20 1948 83/4 D The Dump Bailer Method
95/8 132 643 121/4 [] The Two-Plug Method
133/848 34 15 || other
CEMENTING TO PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7
Size of Hole or Pipe in which Plug Will Be Placed (inche: 7 7
Depth to Bottom of Tubing or Drill Pipe (ft 1940 743
Sacks of Cement To Be Used (each plug) 32 38
Slurry Volume To Be Pumped (cu. ft.) 38.5 455
Calculated Top of Plug (ft.) 1770 543
Measured Top of Plug (if tagged ft.)
Slurry Wt. (Lb./Gal.) 15.6 15.6
Type Cement or Other Material (Class Ill) 1 1

LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (if any)

From

To

From

To

1896

1936

Estimated Cost to Plug Wells
$12,515seeattachedid sheets

Certification

| certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibliity of fine and imprisonment. (Ref. 40 CFR 144.32)

Name and Official Title (Please type or print)

Signature

Date Signed

EPA Form 7520-14 (Rev. 12-11)




Paperwork Reduction Act Notice

The public reporting and record keeping burden for this collection of information is
estimated to average 4.5 hours for operators of Class | hazardous wells, 1.5 hours for
operators of Class | non-hazardous wells, 3 hours for operators of Class Il wells,

and 1.5 hours for operators of Class Il wells.

Burden means the total time, effort, or financial resources expended by

persons to generate, maintain, retain, or disclose or provide information to or for a
Federal agency. This includes the time needed to review instructions; adjust the
existing ways to comply with any previously applicable instructions and requirements;
train personnel to be able to respond to the collection of information; search data
sources; complete and review the collection of information; and, transmit or otherwise
disclose the information. An agency may not conduct or sponsor, and a person is not
required to respond to, a collection of information unless it displays a currently valid
OMB control number. The OMB control numbers for EPA’s regulations are listed in
40 CFR Part 9 and 48 CFR Chapter 15.

Please send comments on the Agency’s need for this information, the accuracy of the
provided burden estimates, and any suggested methods for minimizing respondent
burden, including the use of automated collection techniques to Director, Office of
Environmental Information, Collection Strategies Division, U.S. Environmental
Protection Agency (2822), Ariel Rios Building, 1200 Pennsylvania Ave., NW.,
Washington, DC 20460; and to the Office of Information and Regulatory Affairs, Office
of Management and Budget, 725 17th Street, NW., Washington, DC 20503, Attention:
Desk Officer for EPA. Please include the EPA ICR number and OMB control number
in any correspondence.

EPA Form 7520-14 Reverse



Attachment Q
Plugging and Abandonment Plan
Penneco Sedat #3A Injection Well

Wellbore Schematic
With Orignial Construction Shown

Depth

50
100
150
200
250
300
350
400
450
500
550
600
650
700

Cemented to surface w/ 140 sks of 750

50/50 poz followed by 125 sks of Class A 800
850

900

950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
1850
1900
1950
2000
2050
2100
2150

2200
2nd plug 2243' - 2410' 2250

1948' of 7" Casing

Murrysville Sand
1822'-1940'

Bridge Plug 1940’

3rd plug 1936' - 2038'
Tagged at 1968 w/ bond log tool

4 1/2" Casing cut off at 2290’ 2300

Fourth Sand 2330 - 2350' 2350

Fifth Sand 2388' - 2418' 2400
2450

2500
2550
2600
2650
2700
2750
2800
2850
2900
2950
3000
3050
3100
3150
3200
3250
3300
3350
3400
3450
3500
3550
3600
3650
3700
3750
3800
3850
3900
3950
4000

3999' of Original 4 1/2" Casing
Cemented w/ 110 sks of Completion Blend

Logged cement top 2310

1st plug 2820’ - 3907"
(Tagged with tubing)

Speechley Stray
Perfs 3102'-3169'

Speechley
Perfs 3242'-3276'

Second Balltown
Perfs 3557'-3561"

Second Bradford
Perfs 3874'-3893'

Production Casing TD 3909’
Suspect Float Valve Failure










Attachment Q
Plugging and Abandonment Plan
Penneco Sedat #3A Injection Well
Wellbore Schematic
With only New Plugging work shown

Depth

50
100
150
200
250
300
350
400
450
500
550
600
650
700

Cemented to surface w/ 140 sks of 750

50/50 poz followed by 125 sks of Class A 800
850

900

950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
1850
1900
1950

1948’ of 7" Casing

Murrysville Sand
1822'-1940'

Bridge Plug 1940’






ATTACHMENT “R”
Necessary Resources










































Attachment U
Description of Business
Sedat #3A Injection Well

Business Description for Sedat #3A Injection Well

The Company’s business is the treatment and disposal of oil and gas well produced
fluids by injection of the fluid into an underground formation via an injection well
constructed by the company for this purpose.

1/4/2016



ATTACHMENT “U”
Description of Business
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	Name, Address Facility: 
	Name, Address Owner/Operator: 
	State: PA
	County: 
	Permit Number: 
	Location1: 
	Location2: 
	Location3: 
	Location4: 
	Section: 
	Township: 
	Range: 
	Location5: 
	Location6: 
	Location7: 
	Location8: 
	Individual Permit: Yes
	Area Permit: Off
	Rule: Off
	Number of Wells: 
	Lease Name: Sedat #3
	Class1: Off
	Class2: Yes
	Brine Disposal: Yes
	Enhanced Recovery: Off
	Hydrocarbon Storage: Off
	Class3: Off
	Well Number: 
	Size1: 7"
	Weight1: 20
	Put in Well 1: 
	Left in Well 1: 1948
	Hole Size 1: 8 3/4
	Size2: 9 5/8
	Weight2: 32
	Put in Well 2: 
	Left in Well 2: 643
	Hole Size 2: 12 1/4
	Size3: 13 3/8
	Weight3: 48
	Put in Well 3: 
	Left in Well 3: 34
	Hole Size 3: 15
	Size4: 
	Weight4: 
	Put in Well 4: 
	Left in Well 4: 
	Hole Size 4: 
	Balance Method: Yes
	Dump Bailer Method: Off
	Two-Plug Method: Off
	Other: Off
	Plug 1 Size: 7
	Plug 1 Depth: 1940
	Plug 1 Cement Sacks: 32
	Plug 1 Slurry Volume: 38.5
	Plug 1 Top: 1770
	Plug 1 Top-Measured: 
	Plug 1 Slurry Weight: 15.6
	Plug 1 Type Cement or Other Material: 1
	Plug 2 Size: 7
	Plug 2 Depth: 743
	Plug 2 Cement Sacks: 38
	Plug 2 Slurry Volume: 45.5
	Plug 2 Top: 543
	Plug 2 Top-Measured: 
	Plug 2 Slurry Weight: 15.6
	Plug 2 Type Cement or Other Material: 1
	Plug 3 Size: 
	Plug 3 Depth: 
	Plug 3 Cement Sacks: 
	Plug 3 Slurry Volume: 
	Plug 3 Top: 
	Plug 3 Top-Measured: 
	Plug 3 Slurry Weight: 
	Plug 3 Type Cement or Other Material: 
	Plug 4 Size: 
	Plug 4 Depth: 
	Plug 4 Cement Sacks: 
	Plug 4 Slurry Volume: 
	Plug 4 Top: 
	Plug 4 Top-Measured: 
	Plug 4 Slurry Weight: 
	Plug 4 Type Cement or Other Material: 
	Plug 5 Size: 
	Plug 5 Depth: 
	Plug 5 Cement Sacks: 
	Plug 5 Slurry Volume: 
	Plug 5 Top: 
	Plug 5 Top-Measured: 
	Plug 5 Slurry Weight: 
	Plug 5 Type Cement or Other Material: 
	Plug 6 Size: 
	Plug 6 Depth: 
	Plug 6 Cement Sacks: 
	Plug 6 Slurry Volume: 
	Plug 6 Top: 
	Plug 6 Top-Measured: 
	Plug 6 Slurry Weight: 
	Plug 6 Type Cement or Other Material: 
	Plug 7 Size: 
	Plug 7 Depth: 
	Plug 7 Cement Sacks: 
	Plug 7 Slurry Volume: 
	Plug 7 Top: 
	Plug 7 Top-Measured: 
	Plug 7 Slurry Weight: 
	Plug 7 Type Cement or Other Material: 
	From 1: 1896
	To 1: 1936
	From 2: 
	To 2: 
	From 3: 
	To 3: 
	From 4: 
	To 4: 
	From 5: 
	To 5: 
	From 6: 
	To 6: 
	From 7: 
	To 7: 
	From 8: 
	To 8: 
	Cost to Plug: $12,515 see attached bid sheets
	Name, Title: 
	Date Signed: 


