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Attachment C: CORRECTIVE ACTION PLAN AND WELL DATA

Based on publically available oil and gas well records, there are no plugged or abandoned wells
within the area of review. Additionally, there are no wells other than the Marjorie C. Yanity
1025 within the arca of review that penetrate the proposed injection formation. Shown in the
detailed map from Attachment B, there are three active shallow gas wells within the area of
review. All three wells are owned and operated by EXCO Resources PA, INC and range from
3,402 to 3,560 feet in depth. The wells penetrate the Upper Devonian aged Elk group and are at
least 3,984 feet shallower than the proposed injection interval. Since none of these wells
penetrate the proposed injection zone, no corrective action plans are required.

It is believed that all of the wells within the area of review have been identified. In the event that
old, unplugged and un-reported wells are located as a result of the injection process these wells
will be plugged and abandoned in accordance with Pennsylvania Code under Title 25, Chapter
78, sections 92-98 and the Environmental Protection Agency’s Plugging and Abandonment Plan,
Form 7520-14.

Included in this section:
- Data sheet for all oil and gas wells within the area of review.
- Marjorie C. Yanity 1025 Well Data
o Well Record & Completion Report
Well Location Plat

o
o Drillers Log- Union Drill Well Record Book
o PGE As Drilled Report — Wellbore sketch

- Well records and plats for all oil and gas wells within the area of review.
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1 Inaccordance with 25 Pa Code 78 122(a), a2 Well Record must be submitted to the Department within 30 calendar
days of cessation of drilling or altering a well

2 In accordance with 25 Pa Code 78 122(b), a Completion Report must be submitted within 30 calendar days after
completion of the well In addition, the information on land application of tophole water and disposal of residual waste

(mcludmyontamlgted drill igs) It.‘ls to be filed with the Completjon Report (seg ER-OG-75)
A= 7 «(,Qéd’ - ca £& /ﬁ' 4-2‘470443 S

Well Operator T 6 Number
Pennsylvania General Energy, Corp (814) 723-3230
|Address Zip
208 Liberty Street, Warren, PA_ 16365
[Permit Number Project Nisnber
37-083-31807
Farm Name Farm Number Serial Number ClAcres
Marjorie C Yanity 1025 n/a T ~13018
Township County 5
Grant Indiana I
Type of wWell W Gas D On 0 injection (JStorage (3 Disposal (JOther  (Specify) 5
WELL RECORD E
(Include Driller's Log on Reverse Side) ~
Drilling Melhod Rotary (Air @  Mud () )Cable tool (] Dale Driling Started Dale Driiling Comphlet; .
Other (Specify) 6/29/97 7/14/97
Total Depth 7% Quadrangle
1631' KB 7795 Commodore
(]
CASING AND TUBING RECORD rn
Hole Pipe Amount In Malenal Behind Pipe Packer/Hardware o Date
Size Size Well Type and Amount Type Size Depth Run
- 26" 17 Cuttings / Dnven 6/29/97
24" 16" 283 Sanded In Plain End ) 6/29/97
15" 113/4*| 5686 300 sks Class A 3% CaCly GudeShoe | 1134 | 5686 6/30/97
250 sks Haliburton Light Cement
11" 858" | 1563941 100sks ClassA 3% CaCl; Float Shoe 85/8 1539 7/2/97
175sks Class A 10% Salt FloatCollar | 41/2 7778
7 7/8" 41/2" 7788 75 sks Onskany Flush Cement Float Shoe 4112 7788 7/15/97
Cement retum on surface casing? B yes30 BBLO no
, COMPLETION REPORT
Perforation Record Stimulation Record
Interval Perforated Interval Flurd Propping Agent Average
Date From To Dale Treated Type Amount Type Amount Injection Rate
712307 7544' 7584' | 7126097 7544-7584 Ackl 10,000 0 0 30 BPM
| =493 E“ VED '
AEOLOGH SaL-SURVEY
g“"ﬁ“ s, Gag Qeology Dwviglon |
{Natural Open Flow [Naiumf'ﬁod:?m Hours Days
Not Measured Not Measured
After Treaiment Open Flow ler Treatment Rock Pressure Hours Days
Alal Blaamiemnet ANNNG [-1a}
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Gas oil Water At Source of Data
Name Top Bottom At At (Fresh or Brine)

=inp Fill and Gray Shale o 27 Drillers Log

ray Shale and Coal 27 8y =
Sand, Shale and Coal 83 127 Fresh @ 83' o
Shale (Coal @ 127" 127 12¢9' "
Sand and Shale (Coal @ 152, 255|129 259 Fresh @ 130° =
Sand and Shale (Coal @ 255',338")|259" 440 N
Sand and Shale 440 1040 s
Sand and Shale 1040’ 122%' %
|Red Rock and Shale 1225' 1412 Y
Sand and Shale 1412 1769’ =
Sand and Shale 1769 2950 ‘
Sand and Shale 2950' 3300 *
Shale 3300 4800° o
Shale 4800 6859 "
Tully Limestone 6859 6937 Electnc Log
Shale 6937 7430 "
Marcellus Shale 7430 7622 )
Onondaga Limestone 7522' 7532 "
Huntersville Chert 7532 7622 7544’ u
Oriskany Sandstone 7622' 7630 .
Limestone 7630 7795 4
TD 7795

T — — —

] 1 M

K /(,.Lu'\“ ({Q&R P WE¥(_ RobertA Kuntz, Geologist 8/25/97
Operator's Signature N\ Title Date
/ A o FOR OFFICIAL USE ONLY
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DEP Application
Tracking #

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
Oil and Gas Management Program BN

WELL LOCATION PLAT :
Well is located on topo map 1700 feet south of Latitude 40°_45' 00"

Denotes location of
well on topo map.

.............

§ True Latitude: NORTH
40° 44' 43"

True Longitude; WEST

78° 55' 34"

s

gas well

Marjorie C. Yanity .

gas well

Location Ties

oOom>

S B9°36'E - 1752
S 35°02'E - 1233'
S 48°04' W - 1558'
N5°59'W - 1169'

b

fgey
Urveyar or

it \ g"‘?ﬂt Ty

\a-_

Pr e;szp. s

James Sebering

T
Fust Mahoning =2
Baptist Church ==

Gregory C, Bell, P18 = Dl Tract
Englneer :  Heritage Surveys  (814) 225-3484 May 29, 1997 1" =500 Acreage:  140%
J\pnl!cant.‘WeiiOperc_llorNama ] i DEPID§ Well (Farm) l}.ranga . T Well # : Seral #
. Pennsylvania General Energy Corp, ¢,y o7 | oLl s AR L R ——— bonenn 023 E——
Add i “.’;‘ = Couniy -Gadgs ~~ ™" 1 Municipalily
208 Liberty  Warren, PA 163 £ Indiana 32 ; Grant Twp.




UNION DRILLING

DRAWER 40
BUCKHANNON, WV 26201

ROTARY DRILLING

WELL RECORD!
BOOK

JOB NO. 99035’1?
WELLNO.__ L RS5™

ONMM&CM_ LEASE

COUNTY Ind;zrz

STATE Sz,
| /@7 Copiors) Eﬂe’/ﬁ/éw Cf%r/é’

OWNED BY

ot AT
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Pennsylvania General Energy Company, LLC

Indiana County, Grant Township, Marjorie C. Yanity Well # 1025
API #: 37-063-31087-00

Yanity Well Construction Diagram Longitude: 78° 55’ 34"
Surface Elevation: 1,620 ft Latitude: 40° 44' 43"
. Drive pipe 17"
Log of formations
Formation Name Top | Bottom |Oil/Gas | Water| Coal 16" Conductor 28’

Strip Fill & Gray Shale (o) 27 24" OH sand filled

Gray Shale & Coal 27 83' Deepest water well 190°

Sand, Shale, & Coal 83' 127 83

Shale 127 129' 127 Deepest potential

Sand & Shale 129' 259' 130" | 152,255' freshwater 520"

Sand & Shale 259" 440' 339’ _ Surface casing 569’
Sand & Shale 440' 1,040' 11-3/4" 42# J55

Sand & Shale 1,040'| 1,225 15" OH cemented

Red Rock & Shale 1,225'| 1,412 with Class A cmt

Sand & Shale 1,412'| 1,769

Sand & Shale 1,769'| 2,950

Sand & Shale 2,950'| 3,300

Shale 3,300'| 4,800

Shale 4,800'| 6,859

Tully Limestone 6,859'| 6,937 Intermediate casing 1,540
Shale 6,937"| 7,430 8-5/8" 24# J55
[Marcellus Shale 7,430'| 7,522' 11" OH cemented
Onondaga Limestone | 7,622'| 7,532 with Class A cmt
[Huntersville Chert 7,532'| 7,622' 7.544'

Oriskany Sandstone | 7,622'| 7,630'

Limestone 7,630'| 7,795

D 7,795'

Drilling mud
6,850'
Est Top of cement
7-7/8" OH cemented
2-3/8" 4.6# J-55 tubing : with Class A cmt

Perforations 7,544'-7,564' =

! Production casing 7,788'
TD 7,795 _ 4-1/2" 11.6# N-80
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B Ryt .I N
]
1
. ARMEBETFranc
i AN D] 1
QCT 21979
Maw Location (R PA, GEGLOGI SURVEY
Oil & Gas Division 4
Dsill Dovpor [ .
Abandoment [7] i s S ,k_x‘-‘\
Reedritl. [ L BRHCD

Addrems S BOMLHER._BOAD  CoRAQPONIS, PA,

157168
Form,_ MARJORIFE C YANITY | ET UX
Traer__ . Aeren yga  lLeuss Na.
Wel (Furm)No.___ | . Co.Sertal Moo . ..

Angle of Doviation, if any
X - J—

County, TNDIAMA

2= //‘S/’)K—"/ULXD
Qundrungh_{:mgg 2.5

GRANT

Elavation

Township

Company, AT LAS RESOURCES, ne.

cou'i.qonwmi.’r'n 'OF PENNSYLVAMNIA
DEPARTMENT OF MINES

C
9~25-79 OIl and Gas Division
“"HARRISBURG
WELL LOCATION MAP

Dapt Flla Mo, IND-23020

(D Danatas Values of ¥oll on Unitad
Staten Topographic Mopa,

Seale 15'[] @I’ég

WORKABLE COAL SEAMS TO BE PENETRATED

Englnoer _PALL. L. DOTSFORR
. , ) ' Name of Soom Ownor of Sanm
Enginant’s Ranisteation No, ) 504 9
b ] ALL MERCHAMIABLE CLEARFIELD BIT)
“HeMNo. . DrawingNo., 001~ F SRAMS GOt Co,
._;h_!ﬁ'rs Seale__J "=2¢ 00’ ‘

l ‘data_A‘Q




CAUG 1980

AT COMMONWEALTII OF PENNSYLVANIA /5;
SRS, S DEPARTMEMT OF ENVIRONMEMNTAL RESOQURCES .
DIVISION OF OiL AND GAS
PITTSBURGH, PENNSYLVANIA 15222

0O S YOS Ty WELL RECORD D ' ‘
00O 5 HD™S Tovy o5 .

1O . " iy (8

h) —
PeaWND 25020 PAOJECT NO. ::] TYPE OF WELL m_

)Uﬂ'[’!l:l 58 Lane Ten QDEW e rmi T '

10i|ic¢ Use Only

a TELEPHONE NO.
WELL OFERATOR nt1as Resources,Inc. 412-262-2830
A §s k41
S 311 Rouser Rd. -Coraopolis, Pa. 15108
FARM NAME FARM NO. | BERIAL NDO, ACHES
Marjorie C. Yanity ' 1 149
TOWNSHIP COUNTY
_ Grant Indiana
DRILLING COMMENCED DRILLING COMPLETED
. 12-17-79 12-22-79
ELEVATION 1668 ,QUAD“:ﬂéit'&:Eﬂlg_dore 3 g \m, —_—
CASING AND TUBING RECORD .
PIPE AMOUNT IN MATERIAL REHIND PIPE _PACKER : DATE
S1ZE WELL CEMENT (SKS.) GEL (5KS TVFE SIZE DEPTH AUN
11 374" 95" None . : ' 12-18-79
8 5/8" 962! 200 12-20-79
4 1/2"| 3302° 410 . 12-22-79
B R L N I L A I L
FIURIRTRTIR IR (SRR ISP - r‘\ R [ =) I
SHC T I § DA ) e B e e Beia
S il -
T iy - == T
PERFORATION RECORD STIMULATION RECOAD *
INTERVAL PENFOAATED INTERVAL AMOUNT AMOUNT | INJECTION
DATE . | From 10 DATE TREATED FLUID SAND AATE
1-8-8¢ | 2331 2375 gross 1-8-80 233'1/2375 30,0000a1{40,000 |31 BPH
1-8-80 | 2531 2555 . 1-8-80 2531/2555 | 20,000 26,000 |33 BPM
-1-8-80 | 2714 2728 1-8-80 272472728 120,000 ° |28,000 |33 BPM
1-8-080 | 2954 2996 qross 1-8-80 2956/2996 {24,000 32,000 (32 BPH
1-8-80 3.1‘34 3170 1~-8-80 315473170 20.000 30,000 A3._0PM
NATURAL OPEN FLOW L ROCK PRESSURE .
/A NATUHAL ROC WA . g?\is
AFTER TREATMENT OPEN FI.OW AFTER TREATMENT HOCK PRESSURE i RS,
1,760,000 11404# . 48 oo
AREMARKS: -27?.- a f’:) /:j_,)-..(,_”/,'_.,\,%:'_(, - .
RECEIVED-
. AU6TTI980
.D:A\. G.':L.‘.CJ\.:: T /EY
Qil & Gas Division
R
7// i (FORMATION ON REVERSE SIIE)
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g 2)
FORMATIONS
GAS oL WATER AT '
NAME TOP BOTTOM AT AT (FRESH OR SOURCE OF DATA
SALT WATER)

5th Sand 1718 1762 - o TE Electric Log
Harren 2314 2376 Electric Log
Speechley Stray 2452 2490 : oo L [Electric Log
Speechiey 2518 2560 . Electric Log
Balltown 2659 2762 gross| " |Electric Log
Sheffield : 2838 2862 ; Electric Log
Bradford 1 2950 3006 Electric Log
Bradford 2 3064 3100 Electric Lag
Bradford 3 3140 3174 Electric Log
_ Kane . 3242 3262 Electric Log
D 3402 Electric Log

e
-

=5~
DATE 4

L/ 1;;.'?0;:.—5-"\ [/]/T ;y" %.‘-C’/g
i

kY

£ M, 1980

arpoveb gy

).
i :’Jﬂ [' {3 (\:;}' a’-"".'—'\’_’?L\

TITLE




t Al XY J H
i},-\. M i = i ‘ . /'
“bM- og: »54, _ ‘ . . _
' l_i i “ ' Latituds 4-0° 45" 00 T
EN
i M
-1 S A
8 B, QR
®
St f{() ‘0
CIAR
L]
Q
N
_ &
\\\_ L nﬁuanmn;v 2 g
. - - B
~ :
Xy \ 4
W
BUTERBAVE H o
R
Fierway N\
I
el M
"\ ﬁ“\
7
w”?ﬁ\_k 0cT 21979
I HMoew Loacatlan [ PA. GEOLOGIC SURVEY E
. H 528 tvision :
Oaill Deapar {3 - il & G Biee
Abandomant [ s S
7 y; J
Re-drill 1 £ O 0()
Company ATLAS RESOURCES, 1N | COMMONWEALTH OF PENNSYLVANIA
\ "
Addroas 31l RONSER ROAR, . LORAQPAL, 1'::;. P;’\é B DEPARTMENT OF MINES .
]
Farm_ MARJORIE C YAMITY 4 Ev ux 9-25-79  Qil and Gas Divislon
BARRISBURG
Tract ___ Actasayq40 l.asiso Mo, . :
) VELL LOCATION MAPR
Well(Fasm)No., 2 Co. Swrial No, e Dopt. Ftlo No. _IND=25021
Angle of Dovlatian, If ony ; GD Donotas Valuas of Wall en Unltad
- AT o3 Valuas ail on Untiad
Elevatlion LEB Quddrag\glor&m ) swh,’ Topographic Mapa. R
County L LADIAMA _ Townrhip__ G R AN Sealo ?S‘D R
e T WORKABLE COAL SEAMS TO BE PENETRATED
‘E | T '" N ) o Nome of Saam QOwner of Soom. !
{ Enginasr's Rogistration Me. OI,. 7 KO M ER SR ANATLE CreARE D B
1o Ma, Drawing Ne. 339 I_"‘ F'_ SLAMS . COAL CO
ln.“w_AUG. 241979 Seala__ ) "= 00’



ot | AUG g

{ip— 4 COMMONWEALTH OF PENNSYLVANIA (/L
ot Ofs R, 2 DEPARTMENT OF ENVIRONMEMTAL RESOURCES o
4 " DIVISION OF Ol AMD GAS e e o A

PITTSBURGH, PENNSYLVANIA 15222

2000 % 1 y5togr WELL RECORD 60 : .
- o oo 12 ‘r/(,' G/ a

) 50 L./ "..'H\"‘“ !‘,H:‘ 3

raﬂuno. IND 25021 FROJEC?ND.' l T'YPE OF WELL -

- Cudcngse Live F1ep. 08 petoippni
WHLL OPRRATOR

TELEPHONE NO,

Atlas Resources,lnc, 412-262-2830
ADDRESS 2P

311 Rouser Rd.  Coraopolis, Pa. 15108
FARM NAME FARM NG, SERIAL NO. ACTIES

_darjorie €. Yanity 2 149

TOWNSHIP COUNTY

Grant Indiana
DRILLING COMMENCED DRILLING COMPLETED 1.

11=-27=79 12-2-79
ELEVATION QUADHANGLE . . ’

e . Comodore ol emmmmmtaia ) i

CASING AND TUBING RECORD

PIPE AMOUNT IN MATERIAL DEHIND PIPE PACKER : . RON-
SIZE WELL CEMENT (SKS.) GEL (SK&J TYPE * SIZE BEPTH
11 374"} 151 100 11-28-79
8 5/8" 987! 230 11-30-79
4 1/2" 3278} 330 . 12-02-749
PR s pasg )y
UYL ACLON (o o 5 . Ledse
2.2 10y 0o R S
PERFOAATION RECORD STIMULATION RECORD
INTERVAL PERFORATED INTERVAL AMOUNT AMOUNT | INJECTION
DATE FROM TQ DATE TREATED FLUID SAND RATE
12-~6-79| 1797 1809 12-6-79 1797/1809 (18,600gal {22,000 {33 RPM
12-6-79| 2592 2600 12-6-79 2592/2600 [14,000 18,000 |28 BPM
12-6-79] 2756 2885 12-6-79 2756/2885 (18,000 22,000 (30 pPM
12-6-791 2998 3007 12-6-7% 299873007 116,000 20,000 131 PPH
12-6-79! 3196 3210 12-6-79 319673210 16,000 20,000 34_ROH
NATURAL OPEN FLOW NATURAL ROCK PHESSURE I - P HRS.
N/A N/A DAYS
AFTER TREATMERT opz-g ,’5‘5”6’,000 AFTEN TREATMENT AOCK PHESSURgEzO *ag n};(r@‘:w(

: b . s £y e
Al T o D 0-'“.‘_2]:’ !)) //Y‘(,‘(;-i:\_.f-,'E'~‘-."."-_-

) Ty e vy o
A '!._}/‘M:_z‘: 33;:‘..%1&\..

Ol & Gas Divisian

{FORMATION ON REVERSE SIDE

B T R P
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2017 2 1~ 2P AT
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FORMATIONS
E
NAME TOP BOTTOM G,:'? O/;# sﬁ%%iii} SOURCE OF DATA
Bayard 1790  |1812 Electric Log
Speechley Stray 2504 2548 E']ectrjc Log
Speechlay 2562 2608 .. E1ectr!c Log
Balltown 1 2700 2718 E'Iectr]c Log
Bulltown 2 2746 2802 E]ectrl_c Log
Sheffield ‘12862 2906 : E1ectr1'c Log
Bradford 1 2995 3054 Electric Log
Bradford 2 3106 3118 E]ectr‘!c Log
Bradford 3 3194 3212 Electric Log
Kane 3282 3289 i |Electric Log
"T.D. 3560 Electric log
] L.é:
%rﬂu- i wi ‘T,
[ [e5— s 195
DATE /

p (e
‘/,:']TF--(/I!!.( :!/ /;/LH}- ch }‘r

APHHOVED BY | ©

,( /N'lfl‘*r! .3:'{

LTI

it

J
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B Sm Fr—

Latitude 4-0°g& GO . 7

@ QKO

LO)OD

C PAUGHERTY

Longitude 78° 535 0o”

~—
=880 W, TTeAF AT T

FRAPOSED WELL

4
\‘]3"
)
.
\\1:1
\
\° {":\" /
B RRREY ';ql‘g i "’4
i V4
* i RECEIV“ \h X
FEB25 1980 "
PA. © .G SURVEY ,
On & tiag Uivision |
“ ARMSYRonNg .
e |
e e !
TSR )
By :
New Location .
Drill Doeper [} — )
Abandement [ ki o o g
Re-dril} [n g '

Coi?\pany_A'[ LAS RESOURCES. IneC.
Address 3/l ROUSER RoAL, Coronptsu;. P4, 5708
Faorm _MARJORILE o YANITY
Tfae! Acros ) 4.0 Lpase No.

Well(Fovm)No. J Co, Serlal No.

i ‘.Anglo of-Deviation, if any

o 2 ( =
| Elevotion 4428 Quadringle Comronome
[[Couhty INRIANA __ Townshlp

'En'g'rlnun BAUL .. BOTSFA

ET Ux

e T —

e e

GRAMT

BD

j&ace 7

Endineu'u Reglatration No,

Fila No.

Drowing N,
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Attachment E: NAME AND DEPTH OF USDWs (CLASS II)

The Marjorie C. Yanity 1025 well is located in Grant Township, Indiana County. The well site
lies within the Pittsburgh low Plateau physiographic province which is characterized by smooth
to irregular undulating surface, narrow valleys, strip mines and reclaimed land (Sevon, 2000).
Indiana County has been unaffected by glacial activity and thus there is typically a relatively thin
veneer of sediment above the underlying bedrock. The rock exposed at the surface within the
area of review is the Pennsylvanian-aged Glenshaw Formation and the underlying Allegheny
Group.

PGE contacted all landowners with any portion of their parcel located within the quarter mile
area of review to determine the locations of drinking water sources. Twelve of the thirteen
landowners within the area of review supplied information about each drinking water source on
their property and allowed PGE to conduct a survey of each source to document the location.
The remaining parcel was in foreclosure and PGE was not granted permission to survey the
drinking water source. In lieu of a survey of the foreclosed property, PGE conducted surface
inspection which indicates that the well is located outside the area of review. In total, nine water
sources were identified within the area of review. The deepest water well identified in the area
of review is 190 ft.

The primary water bearing zone in the area of review is the Pennsylvanian-aged Allegheny
Group as most of the Glenshaw Formation has be removed by erosion. The Allegheny Group
consists of a series of Pennsylvanian cyclothems. The Allegheny Group ranges in thickness
from 280 to 320 feet (Williams and McElroy, 1997). All water wells surveyed in the area of
review were completed in the Allegheny Formation. Fresh water may also be encountered in the
Pottsville Group which ranges in thickness from 175 to 200 feet (Williams and McElroy, 1997).
Thus, the deepest USDW may be up to 520 feet below the ground surface.

The completion report from the Marjorie C. Yanity 1025 well found in Attachment C indicates
that the surface casing was set 569 feet below ground level and was cemented back to surface
with 30 barrels of cement returns. While not on the completion report, it is indicated in the
original drillers log that the intermediate casing was set at 1,540 feet and cemented to surface
with 20 barrels of cement returns. Thus, the casing program provides adequate protection of
USDW?’s in the area of review.

Included in this section:
- Map of surveyed drinking water sources with description (parcel base map).
- Map of surveyed drinking water sources with description (topographic base map)
- Affidavit of surface inspection

References:

Sevon, W.D., 2000, Physiographic provinces of Pennsylvania (4™ ed.) [online]: Pennsylvania
Geologic Survey, map 13, scale 1:2,000,000 [accessed Jun. 15. 2012, at URL
http://www.dcnr.state.pa.us/topogeo/field/map13/index.htm].

Williams D. R., & McElroy, T. A., 1997, Water Resources of Indiana County, Pennsylvania,
U.S. Geological Survey Water-Resources Investigations Report 95-4164, 114 p.
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Attachment G: GEOLOGIC DATA ON INJECTION AND CONFINING ZONES

Geologic description

Marcellus Shale (7,443° — 7,522°)

The Middle Devonian Marcellus Shale in this region consists of 92” of dark gray to black,
calcareous and non-calcareous shales and mudstones as well as thin beds of medium gray, hard,
blocky, micro-crystalline limestone. The shales and mudstones tend to be pyritic and contain
black, calcareous concretions. The basal unit of the Marcellus is a low density, extremely
organic rich mudstone.

Onondaga Limestone (7,522” — 7,532")

The Middle Devonian Onondaga Limestone in this region consists of 10 of interbedded
limestones and shales. The limestones are generally light to medium gray, hard, blocky and
micro-crystalline. The unit is fossiliferous toward the base. The interbedded shales are medium
to dark gray to black in color, with the medium gray shales being more calcareous than the
darker gray to black shales. The darker colored shales tend to be more carbonaceous and contain
abundant pyrite.

Huntersville Chert (7,532° — 7,622)

The Middle Devonian Huntersville Chert in this region consists of 90” of interbedded chert and
shales. The chert is medium to light gray in color and tends to be translucent in cuttings. Itis
hard, brittle and non-calcareous, and breaks with a conchoidal fracture. It is generally non-
fossiliferous and is present both as bedded units and natural fracture cement. The shales tend to
be medium to dark gray, hard, blocky and non-calcareous. Traces of pyrite have been identified.
No fossils have been identified in cuttings. The chert beds tend to be thicker towards the top of
the formation and become thinner and considerably more interbedded with the medium gray
shales toward the base. Extensive natural fracturing has been identified within the chert beds of
this formation. The Frac gradient in the Huntersville is 0.9188 psi/ft calculated using ISIP from
the Yanity well 1025 stimulation.

Oriskany Sandstone (7,622 — 7,630”)

The Lower Devonian Oriskany Sandstone in this region consists of 8’ of sandstone. The
sandstone is clear, sub-round to sub-angular, hard, well-sorted and well-cemented with calcite.
There is no evidence of intergranular porosity or fossils.

Helderberg Limestone (7,630° — 7,795 Total Depth)

The Lower Devonian Helderberg Limestone in the Marjorie C. Yanity 1025 well consists of 165’
of light to medium grayish brown limestone. It is microcrystalline to very fine crystalline, hard,
dense with traces of pyrite and brachiopod fossils. The unit is slightly cherty at the top (Shriver
Chert).

Included in this section:
- Seismic Narrative
- Schlumberger Litho-Density, Compensated Neutron, and Gamma Ray log of the
Marjorie C. Yanity 1025 well.



December 14, 2012

United States EPA Region 3

Groundwater and Enforcement Branch (3WP22)
Office of Drinking Water and Source Water Protection
Attention: Mr. Steve Platt

1650 Arch Street

Philadelphia, PA 19103

P_R_E -SEIS

EXPLORATION
Mr. I".latt.‘ CONSULTANTS
INCORPORATED

Re: Yanity 1025 Seismic Narrative

I respectfully submit the following review pertaining to the referenced subject:

Seismic Narrative

The proposed Yanity disposal zone is completely contained within the Middle to Lower Devon-
jan sedimentary package between 7,544 and 7,620". Available 2D seismic data in the vicinity of
the Yanity well indicates that the crystalline basement (“Pre-Cambrian”) rocks are located at
least 10,000 feet beneath the proposed disposal zone. In addition, the 2D seismic data shows
no evidence of deep, basement-involved faults or fracture systems in this area that would be
associated in any way with the Devonian sedimentary rocks in the Yanity well. As a result, we
are confident that water injected by PGE into the proposed Devonian disposal zone in the Yanity
well will pot come into cantact with the underlying crystalline basement rocks at any time.

e D

pf ] ﬁ)/g - f_(,"‘
\ /"Zé/ .{( l/\/é A {
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David W. Zwart
President and Chief Geophysicist
PreSeis Exploration Consultants, Inc.

PO. Box 727
Lexington, VA 24450
540-464-4000
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Attachment H: OPERATING DATA

Operations will be conducted continuously within the following parameters:

Average Injection Rate: 1,000 BPD

Maximum Injection Rate: 2,000 BPD
Average Daily Injection Volume: 1,000 Bbl
Maximum Daily Injection Volume: 2,000 Bbl
Average Injection Pressure: 1,500 psi
Maximum Surface Injection Pressure: 2,900 psi

Nature of Annulus Fluid: Inhibited Freshwater

Injection Fluids: Flowback and production brine from unconventional
formations, Oriskany production brine and Upper
Devonian production brine. All injected fluid will be
treated with corrosion inhibitor and biocide prior to
injection.

Included in this section:

MASIP Calculations.

Representative injection fluid sample analysis.

Representative Corrosion Inhibitor MSDS

Representative Biocide MSDS




Calculation of Maximum Allowable Surface Injection Pressure (MASIP):

ISIP from initial fracture stimulation: 3,665 psi

Fresh water pressure gradient: 0.433 psi/ft

Depth to top of perforations: 7,544 ft

Hydrostatic pressure = Pressure gradient x Depth
= 0.433 psi/ft x 7,544 ft
= 3,267 psi

Fracture closure stress = ISIP + Hydrostatic pressure
=3,665 psi + 3,267 psi
= 6,932 psi

Using 10.2 pound per gallon Oriskany brine as the densest injection fluid :

Brine pressure gradient =10.2 ppg x 0.052 psi/ft/ppg = 0.53 psi/ft
Hydrostatic pressure of brine = 0.53 psi/ft x 7,544 ft

= 3,998 psi
MASIP = Fracture closure stress — Hydrostatic pressure

MASIP = 6,932 psi — 3,998 psi = 2,934 psi
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ALS) Environmental

34 Dogwaod Lane = Middletown, PA 17057 = Phone: 717-944-5541 w Fax: 717-944-1430 » www.alsglobal.com

NELAP Certifications: N) PAOT0, NY 11759, PA 22-293  DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 , DEID 11, GA 914, MA PAO1 02 ,MD 128, LA 04162, VA 421 , WY EPA Region 8 , WV 343

April 24, 2013

Mr. Nathan Harris

Pennsylvania General Energy (PGE)
120 Market Street

Warren, PA 16365

Certificate of Analysis

Project Name: 2012-DRILL PIT WATER-FORM 26R  Workorder: 1016748
Purchase Order: 356 Pad J Workorder ID: COP Tract 356 Pad J Prod Brine

Dear Mr. Harris,

Enclosed are the analytical results for samples received by the laboratory on Thursday, March 14, 2013.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test resuits meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Shannon Butler (Project
Coordinator) or Anna G Milliken (Technical Manager) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsgIobal,com!en!Our-Services/Life-Sciences/EnvironmentaI/DownIoads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.
ALS York: 978 Loucks Mill Road, York, PA 17402 717-505-5280
ALS Spring City: 10 Riverside Drive, Spring City, PA 19475 610-948-4903

CC: Ms. Barbara Cook, , Ms. Amber Oyler, Mr. Jeff Young, Ms. Barb

Cook, Ms. Marie Larson, Ms. Jennette Egger, Mr. Tom Bango C 'E Q ‘: / -:
This page is included as part of the Analytical Report and Anna G Milliken
must be retained as a permanent record thereof. Technical Manager

ALS Environmental Laboratory Locations Across North America

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 1 of 22



ALS) Enuvironmental

34 Dogwood Lane w Middletown, PA 17057 = Phone: 717-944-5541 w Fax: 717-944-1430 » www.alsglabal.com

NELAP Certifications: NJ PAOT10, NY 11759, PA 22-293  DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 ,DEID 11, GA 914, MA PAG102 , MD 128, LA 04162 , VA 421, WY EPA Region 8 , WV 343

SAMPLE SUMMARY
Workorder: 1016748 COP Tract 356 Pad J Prod Brine Discard Date: 05/08/2013
Lab ID Sample ID Matrix Date Collected Date Received Collected By
1016748001  COP Tract 356 Pad J-Prod Brine Water 3/13/13 10:30 3/14/13 12:50 Todd Ulmer

Workorder Comments:

This work order was re-issued to correct the work order 1D and PO per email request of Nathan Harris. SRB 04/24/13.

Notes
-- Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 -
Field Services Sampling Plan).

- All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

- All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

-- Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

-- The Chain of Custody document is included as part of this report.

-- All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra.
Concentrations reported are estimated values.

— Parameters identified as “analyze immediately” require analysis within 15 minutes of collection. Any “analyze immediately” parameters
not listed under the header “Field Parameters” are performed in the laboratory and are therefore analyzed out of hold time.

Standard Acronyms/Flags
J,B Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
U Indicates that the analyte was Not Detected (ND)
N Indicates presumptive evidence of the presence of a compound
MDL Method Detection Limit
PQL Practical Quantitation Limit
RDL Reporting Detection Limit
ND Not Detected - indicates that the analyte was Not Detected at the RDL
Cntr Analysis was performed using this container
RegLmt Regulatory Limit
LCS Laboratory Control Sample
MS Matrix Spike
MSD Matrix Spike Duplicate
DUP Sample Duplicate
%Rec Percent Recovery
RPD Relative Percent Difference

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 2 of 22



ALS) Environmental

34 Dogwood Lane = Middletown, PA 17057 a Phene: 717-944-5541 w Fax: 717-944-1430 « www.alsglobal.com

NELAP Certifications: Nj PAO10, NY 11759, PA 22-293  DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102, MD 128 , LA 04162 , VA 421 , WY EPA Region 8 , WV 343

ANALYTICAL RESULTS

Workorder: 1016748 COP Tract 356 Pad J Prod Brine

Lab ID: 1016748001 Date Collected: 3/13/2013 10:30 Matrix: Water
Sample ID:  COP Tract 356 Pad J-Prod Brine Date Received: 3/14/2013 12:50
Parameters Results Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS
Acrolein ND ug/L 25.0 SW846 8260B 3/20113 04:58 GLQ O
Acrylonitrile ND ug/L 5.0 SWa46 8260B 3/20/1304:58 GLQ O
Benzene ND ug/L 1.0 SW846 82608 3/20113 0458 GLQ O
Bromodichloromethane ND ug/L 1.0 SW846 8260B 3/20/11304:58 GLQ O
Bromoform ND ug/L 1.0 SW846 82608 3/20/1304:58 GLQ O
Bromomethane ND ug/L 1.0 SWa46 8§260B 3/2011304:58 GLQ O
2-Butanone ND ug/L 10.0 SW846 8260B 3/20/11304:58 GLQ O
Carbon Tetrachloride ND ug/L 1.0 SW846 8260B 3/20/1304:58 GLQ O
Chlorobenzene ND ug/L 1.0 SW846 8260B 3/20/11304:58 GLQ O
Chlorodibromomethane ND ug/L 1.0 SW846 8260B 3/2011304:58 GLQ O
Chloroethane ND ug/L 1.0 SW846 8260B 3/20/11304:58 GLQ O
2-Chloroethylvinyl ether ND 1 ug/L 2.0 SW846 8260B 3/20/1304:58 GLQ O
Chloroform ND ug/L 1.0 SW846 8260B 3/20/1304:58 GLQ O
“loromethane ND ug/L 1.0 SW846 82608 3/20113 0458 GLQ O
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 3/20/1304:58 GLQ O
1,2-Dichloroethane ND ug/L 1.0 SW8a46 8260B 3/20/113 0458 GLQ O
1,1-Dichloroethene ND ug/L 1.0 SW846 8260B 3/2011304:58 GLQ O
trans-1,2-Dichloroethene ND ug/L 1.0 SW846 8260B 3/20/113 0458 GLQ O
1,2-Dichloropropane ND ug/L 1.0 SW846 8260B 3/2011304:58 GLQ O
1,3-Dichloropropene, Total ND ug/L 2.0 SW846 8260B 3/20/1304:58 GLQ O
Ethylbenzene ND ug/L 1.0 SW846 8260B 3/20113 04:58 GLQ O
Methylene Chloride ND ug/L 1.0 SW846 8260B 3/20/1304:58 GLQ O
1,1,2,2-Tetrachloroethane ND ug/L 1.0 SW846 8260B 3/20113 04:58 GLQ O
Tetrachloroethene ND ug/L 1.0 SW846 8260B 3/20/1304:58 GLQ O
Toluene ND ug/L 1.0 SW846 8260B 3/20113 0458 GLQ O
1,1,1-Trichloroethane ND ug/L 1.0 SW846 8260B 3/2011304:58 GLQ O
1,1,2-Trichloroethane ND ug/L 1.0 SW846 82608 3/20113 0458 GLQ O
Trichloroethene ND ug/L 1.0 SW846 8260B 3/20/1304:58 GLQ ©O
Trichlorofluoromethane ND ug/L 1.0 SW846 8260B 3/20113 0458 GLQ O
Vinyl Chloride ND ug/t 1.0 SW846 8260B 3/20/1304:58 GLQ O
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cnftr
1,2-Dichloroethane-d4 (S) 107 % 62-133 SW846 8260B 3/20/13 0458 GLQ O
4-Bromofluorobenzene (S) 92.5 % 79-114 SW846 8260B 3/2011304:58 GLQ O
Dibromofluoromethane (S) 93.1 % 78-116 SW846 8260B 3/20113 0458 GLQ O
Toluene-d8 (S) 83 % 76-127 SW846 8260B 3/20/1304:58 GLQ O
ALCOHOLS AND ACETATES
2-Butoxyethanol ND mg/L 1.0 SW846 8015C 3/26/1321:27 JJH S

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 3 of 22



ALS

Environmental

34 Dogwood Lane = Middletown, PA 17057 w Phone: 717-944-5541 w Fax: 717-944-1430 a www.alsglobal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293

DoD ELAP: A2LA 0818.01

State Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102 , MD 128, LA 04162, VA 421 , WY EPA Region 8 , WV 343

ANALYTICAL RESULTS

Workorder: 1016748 COP Tract 356 Pad J Prod Brine

Lab ID: 1016748001 Date Collected: 3/13/2013 10:30 Matrix: Water
Sample ID: COP Tract 356 Pad J-Prod Brine Date Received: 3/14/2013 12:50
Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cnfr
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cnir
Amyl Alcohol (S) 87.2 % 41-134 SW846 8015C 3/26/1321:27 JJH S
GLYCOLS
Ethylene Glycol ND 2 mg/L 10.0 SW846 8015C 3/21/4322:26 JUH K
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cnitr
2-Butanone (S) 205 6 % 53-147 SW846 8015C 3/2111322:26 JUH K
WET CHEMISTRY
Acidity, Total 164 mg/L 5 SM20-23108B 3/21/1313:00 NJA E
Alkalinity, Total 137 mg/L 5 SM20-2320 B 3/15/1304:17 MSA F
Ammonia-N 104 mg/L 2.50 D6919-03 4/21316:13 JWB D
“iochemical Oxygen 138 3 mg/L 20 SM20-5210 B 3/20/1321:40 MLM E
emand
Bromide 610 mg/L 300 EPA 300 3/15/1304:48 FSC E
Chemical Oxygen Demand 2960 mg/L 300 EPA410.4 3/25/1310:45 LMM D
(COD)
Chloride 71000 mg/L 1000 EPA 300 3/1511304:48 FSC E
Nitrate/Nitrite-N ND 4 mg/L 100 EPA 300 3/15/1304:48 FSC E
Oil/Grease Hexane ND mg/L 2.0 EPA 1664B 3/19/1310:56 MPP H
Extractable
pH 6.46 pH_Units SM20-4500-H B 3/15/1304:17 MSA F
Phenolics ND mg/L 0.01 EPA 420.4 3/23/13 SYB 3/24/1322:10 JPA J
Specific Conductance 277000 umhos/cm 1 SM20-2510 B 3/16/1310:26 MSA F
Specific Gravity 1.09 SM20-2710 F 3/2711309:30 NJA F
Sulfate ND 4 mg/L 25.0 EPA 300 3/15/1304:34 FSC E
Surfactants (MBAS) 0.814 mg/L 0.025 SM20-5540 C 3/15/1302:30 MBW G
Total Dissolved Solids 128000 mg/L 5 SM20-2540 C 3/171323:00 CF E
Total Kjeldahl Nitrogen 95.2 5 mg/L 10.0 SM20-4500-NC  4/3/13 JJS 4/3/1312:02 NJA D
Total Organic Carbon (TOC) 103 mg/L 1.0 SW846 9060 4/8/1313:00 LJF A
Total Suspended Solids 850 mg/L 5 SM20-2540 D 3/19/1312:00 RMR E
METALS
Hardness 24200 mg/L 73.0 SwW846 6010C  3/21/13 KMK 3/25/315:51 SRT A2
Aluminum, Total ND mg/L 11.1 SW846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Antimony, Total ND mg/L 22 SWB846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Arsenic, Total ND mg/L 0.90 SWB846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Barium, Total 6300 mg/L 1.1 SW846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Beryllium, Total ND mg/L 0.44 SW846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Boron, Total ND mg/L 11.1 SW846 6010C  3/2113 KMK 3/25/1315:51 SRT A2

Report ID: 1016748 - 4/24/2013

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill . Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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ALS) Environmental

34 Dogwood Lane = Middletown, PA 17057 » Phone: 717-944-5541 w Fax: 717-944-1430 » www.alsglobal.com

NELAP Certifications: NJ PAO10, NY 11759, PA 22-293 DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 ,DEID 11, GA 914, MAPAO102, MD 128, LA 04162, VA 421 , WY EPA Region 8 , WV 343

ANALYTICAL RESULTS
Workorder: 1016748 COP Tract 356 Pad J Prod Brine
Lab ID: 1016748001 Date Collected: 3/13/2013 10:30 Matrix:  Water
Sample ID: COP Tract 356 Pad J-Prod Brine Date Received: 3/14/2013 12:50
Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
Cadmium, Total ND mg/L 0.22 SW846 6010C  3/21/13 KMK 3/25/13 15:51 SRT A2
Calcium, Total 8650 mg/L 11.1 SW846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Chromium, Total ND mg/L 0.56 SW846 6010C  3/21/13 KMK 3/25/13 15:51 SRT A2
Cobalt, Total ND mg/L 0.56 SW846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Copper, Total ND mg/L 1.1 SW846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Iron, Total 71.3 mg/L 6.7 SW846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Iron, Dissolved 343 mg/L 12.0 SW846 6010C  3/20/13 JWK 3/20/1313:52 JWK B1
Lead, Total ND mg/L 0.67 SW846 6010C  3/21/43 KMK 3/25/1315:51 SRT A2
Lithium, Total 116 mg/L 11.1 SW846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Magnesium, Total 642 mg/L 11.1 SW846 6010C  3/21/43 KMK 3/25/1315:51 SRT A2
Manganese, Total 29 mg/L 0.56 SW846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Mercury, Total ND mg/L 0.00050 SW846 7470A  3/21/13 MNP 3/21/1313:28 MNP Al
Molybdenum, Total ND mg/L 2.2 SW846 6010C  3/21/13 KMK 3/25/13 15:51 SRT A2
Nickel, Total ND mg/L 2.2 SW846 6010C  3/21/13 KMK 3/25/13 15:51 SRT A2
“elenium, Total ND mg/L 2.2 SW846 6010C  3/21/13 KMK 3/25/13 15:51 SRT A2
lver, Total ND mg/L 0.44 SW846 6010C  3/21/13 KMK 3/25/13 15:51 SRT A2
Sodium, Total 28600 mg/L 55.6 SW846 6010C  3/21/13 KMK 3/25/13 15:51 SRT A2
Strontium, Total 3210 mg/L 0.56 SW846 6010C  3/21/13 KMK 3/25/1315:51 SRT A2
Thallium, Total ND mg/L 2.2 SW846 6010C  3/21/13 KMK 3/25/13 15:51 SRT A2
Thorium, Total ND mg/L 11.0 SW846 6010C  3/21/13 KMK 3/25/13 15:51 SRT A2
Uranium, Total ND mg/L 22.0 SW846 6010C 3/21/13 KMK 3/25/13 15:51 SRT A2
Zinc, Total ND mg/L 2.2 SW846 6010C  3/21/13 KMK 3/25/13 15:51 SRT A2
Sub'd to NELAP CERTIFIED Lab

Gross Alpha 3380 pCi/lL 310 EPA 900.0 3/26/13 16:42 ALSF Q
Gross Alpha Uncertainty +/- 630 pCi/lL EPA 900.0 3/26/1316:42 ALSF Q
Gross Beta 1220 pCi/L 440 EPA 800.0 3/26/13 16:42 ALSF Q
Gross Beta Uncertainty +/- 340 pCi/lL EPA 800.0 3/26/13 16:42 ALSF Q
Radium 226 4400 pCi/L 0.00 EPA 803.0 4/9/1311:01 ALSF R
Radium 226 Uncertainty +/- 1100 pCi/L EPA 903.0 4/9/1311:01 ALSF R
Radium 228 510 pCi/L 80.0 EPA 904.0 4/111310:56 ALSF R
Radium 228 Uncertainty +/- 130 pCi/lL EPA904.0 4/1/1310:56 ALSF R

Sample Comments:
MBAS calculated as LAS molecular weight 342 g/mol.

Due to the barium and strontium content, this sample required a 1/200 dilution for the 6010C dissolved iron analysis. The detection
limit was raised accordingly. 03/21/13 JWK

See attached subcontracted results from ALS-Fort Collins for gross alpha, gross beta, radium 226, and radium 228 results. SRB
04/12113

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins « Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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ALS) Environmental

34 Dogwood Lane w Middletown, PA 17057 = Phone: 717-944-5541 w Fax: 717-944-1430 » www.alsglobal.com

NELAP Certifications: NJ PAO10, NY 11759, PA 22-293 DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102 , MD 128, LA 04162 , VA 421 , WY EPA Region 8 , WV 343

ANALYTICAL RESULTS
Workorder: 1016748 COP Tract 356 Pad J Prod Brine
Lab ID: 1016748001 Date Collected: 3/13/2013 10:30 Matrix; Water
Sample ID: COP Tract 356 Pad J-Prod Brine Date Received: 3/14/2013 12:50
Parameters Results Flag Units RDL Method Prepared By Analyzed By Cntr

G "R HlL
Anna G Milliken
Technical Manager

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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ALS) Environmental

24 Dogwaood Lane m Middletown, PA 17057 w Phone: 717-944-5541 m Fax: 717-944-1430 » www.alsglabal.com

NELAP Certifications: NJ PAO10, NY 11759, PA 22-293 DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102 , MD 128, LA 04162 , VA 421 , WY EPA Region 8 , WV 343

ANALYTICAL RESULTS QUALIFIERS\FLAGS

Workorder: 1016748 COP Tract 356 Pad J Prod Brine
PARAMETER QUALIFIERS\FLAGS

1 The QC sample type LCS for method SW846 8260B was outside the control limits for the analyte 2-Chloroethylvinyl
ether. The % Recovery was reported as 0 and the control limits were 1 to 150.

2] Method criteria requires continuing calibration verification (CCV) standards be less than or equal to 20% of the initial
calibration for the 8015 glycol analysis. This compound was biased low 95% in the bracketing CCV. This sample was
run multiple times with similar results. Data for this compound may have been impacted.

[3] The sample was originally run within hold time, but required further analysis that exceeded hold time.
[4] Due to sample matrix interferences, this analyte was analyzed at a dilution and the detection levels adjusted accordingly.
[5] The result reported for the ammonia-nitrogen analysis is higher than the result reported for the total kjeldahl nitrogen

analysis. The results reported are within the precision limits associated with the methods.

6] The surrogate 2-Butanone for method SW846 8015C was outside of control limits. The % Recovery was reported as 205
and the control limits were 53 to 147. This result was reported at a dilution of 1.

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairle - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 7 of 22



ALS) Environmental

14 Dogwaod Lane w Middletown, PA 17057 = Phone: 717-944-5541 w Fax: 717-944-1430 » www_alsglobal.com

DoD ELAP: A2LA 0818.01

NELAP Certifications: NJ PAO10, NY 11759, PA 22-293

State Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102, MD 128 , LA 04162

VA 421, WY EPA Region 8 , WV 343
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ALS Environmental Laboratory Locations Across North America

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. Joh
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins

n - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay

. Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay

Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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ALS) Environmental
34 Dogwood Lane m Middletown, PA 17057 w Phene: 717-944-5541 w Fax: 717-944-1430 » www.alsglobal.com

NELAP Certifications: NJ PAO10, NY 11759, PA 22-293 DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 , DEID 11, GA 914, MA PAQ102 , MD 128, LA 04162, VA 421, WY EPA Region 8 , WV 343

ALS) Enuvirconmental
34 Dogwoed Lane s Middiatawn, PA 17087 e Phone: 717-944-5581 » fax: 717:914-9430 = www.alsglobal.com

Chain of Custody

Ship To e awa Report To Ms. Shannon Butier
225 Commerce Drive creme e = . .| Emall shannon, butler@alsglobal.com
Fort Colins, CO 80524 Notes:
’ T ‘Resufts: 21.days fram recl
Ship To Phone  970-490-1511 x 228 ’ ‘Sample Type: :rodu':ﬂ:m Bo::'l
Ship to Fax 970-490-1622 . B @ b

7 Collsct DAIB/TIMG 371372013 1
Mt T Sgaigr
Preservatve. | NiircAcid
Container Typs PLASTIC

Analygses Requested:

Container Id Method s G Analyte
1016748001-Q EPA 900.0 i Gross Alpha
A  Gross Alpha Uncertalnty +/-
Gross Bela

i . (5ross Deta Uncerainty +/-

.' 1 TiCollect Date/Time: 3/13/2013 10:30 - -
— Pr'uwrvaﬂvp © . NitroAcld -
" Contaider Type . pLASTIC

I e T O

Analyses Requested:

Contalner ld Method Analyte
1016748001-R EPA903.0 Radium 226
OT6748001-R Radlum 226
L ] EPA 9030 - e weariosan adlum Uncertainty +/-
F016748001-R
4 EPAB04.0 ~ Radlum 228
W EPAS04.0 Radlum 228 Uncertainty +/-
Transtfpd/  Rotoffssd By DatefThme Released To DatefTime
1V 2 - — 34
2
3
4
‘:I Dispose of samples apon completion . , .. |.. ] Return.Containers .-

Friday, March 1.3, 2013 4:38:58 PM

Page 1 of 1 ‘
Chain Numbar HBN 5131 79 465674

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 10 of 22



ALS) Environmental

34 Dogwood Lane m Middletown, PA 17057 » Phone: 717-944-5541 w Fax: 717-944-1430 » www.alsglobal.com

NELAP Certifications: N) PAO10, NY 11759, PA 22-293  DoD ELAP: A2LA 0818.01

State Certifications:

CT PH-0224 , DEID 11, GA 914, MA PA0102,

MD 128, LA 04162 , VA 421 , WY EPA Region 8 , WV 343

wprm e

—ry v
rad,

D

ALS) Enuironmental

1303321

Gross Alpha/Beta:

The sample was analyzed for gross alpha and beta activity by gas flow proportional
SOP 724. Gross alpha results are referenced to

according to the current revision of
beta results are referenced to *Sr/Y.

All acceptance criteria were met.

Radium-228:

counting
*2am. Gross

The sample was analyzed for the presence of *’Ra by low background gas flow proportional

counting of 2°Ac, which is the ingrown progeny of
SOP 724.

All acceptance criteria were met.
Radlum-226:
The sample was analyzed for the presence

All acceptance criteria were met.

28R4 according to the cumrent revision of

of ?2°Ra according to the current revision of SOP 724,

10f12

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga « Richmond Hill - Saskatoon - Thunder Bay

Vancouver Waterloo - Winnipeg - Yellowknife Unlted States: Cincinnati - Everett - Fort Collins -

Report ID: 1016748 - 4/24/2013

Holland - Houston - Middletown - Sait Lake City - Spring City - York Mexico: Monterrey
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ALS) Environmental

24 Dogwood Lane = Middletown, PA 17057 = Phone: 717-944-5541 w Fax: 717-944-1430 » www.alsglobal.com

NELAP Certifications: NJ PAO10, NY 11759, PA 22-293  DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102, MD 128, LA 04162 , VA 421 , WY EPA Region 8 , WV 343

ALS Environmental -- FC

Sample Number(s) Cross-Reference Table

OrderNum: 1303321
Client Name: ALS Environmental
Client Project Name:
Client Project Number: 1016748
Ctlient PO Number: 1016748

Client Sample Lab Sample COC Number Matrix Date Time
Number Number Collected | Collected
1016748001 1303321-1 WATER 13-Mar-13 10:30
-
I
Page 1 of 1 ALS Environmeantal -- FC Date Printed: Wednesday, Aprl 10, 2013

LIMS Version: 6638

20f 12

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Pralrie - London - Mississauga Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 12 of 22



ALS) Environmental

34 Dogwaod Lane w Middletown, PA 17057 & Phone: 717-944-5541 m Fax: 717-944-1430 » www.alsglabal.com

NELAP Certifications: NJ PAO10, NY 11759, PA 22-293 DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102 , MD 128, LA 04162, VA 421 , WY EPA Region 8 , WV 343

ALS)) Enulronmeaentat

130332 |

34 Dogwood Lane wMiddlelown, PA 17057 = Phone: 717-944-5547 = Fax: 777-944-1430 » www.alsglobal.com

Chain of Custody

Ship To z‘!is Jgﬁr vl-}ujawa o Report To Ms. Shannon Butler
nvironme
2286 Commerce Drive 5:::2 . shannon.buller@alsglobat.com

Fort Collins, CO 80524

Ship To Phone  970-450-1511 x 228

Resulis: 21-days from reclepl
Sample Type: Production Brine

Ship to Fax 970-490-1522
B T o e e Colleck DaterTime. 3/13/2013 16130
/LabSample, 10167480017 i T - = © N Matrb Water
«Contelrier ... 1016746001-Q i " Preservative Nitric Add
. . . % Container Type PLASTIC
Analyses Requested:
Contalner Id Method Analyte
1016748001-Q EPFA 800.0 Gross Alpha
T016746001-Q EPAS00.0 Gross Alpha Uncertainty +/-
10167480071-Q EPA G00.0 Gross Bela
1016748001Q EPAS00.0 Gross Bela Uncertainty +-
Mo o BV S e O Coflect Date/Time 3/13/2013 10:30
;'Lab Sample” 1016748001 " Matrix " Water
| Gonlsiner - "1016748001:R - Preservative Nitric Acid
BN e ent L .o \y’ & Contalner Typs  PLASTIC
Analyses Requestod:
Container Id Method Analyte
1016748001-R EPA803.0 Radium 226
FOT6748001T-R EPAS0S.0 Radlum 226 Uncenainty +/-
IOTE7380D71-1R EPASU4d Radlum 228
m Radium 228 Unceralnty +/-
Trangw Relefsed By DatefTime Relegsed To .~ A /7 Date/Time
(/-\———-—"-’
" 27 % AX__[3[2E@ 100 5

2
3
4

l:] Dispoas of samples upon completion I:I Return Contalners

Friday. Masch 15, 2013 4:38:58 FM

Page 1 of 1 Chaln Number HEN 513179_485674

I ofl2

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. Jehn - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 13 of 22



ALS) Environmental

34 Dogwaood Lane m Middletown, PA 17057 w Phone: 717-944-5541 w Fax: 717-944-1430 » www.alsglobal.com

NELAP Certifications: NJ PAO10, NY 11759, PA 22-293  DoD ELAP: A2LA 0818.01
state Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102 , MD 128 , LA 04162 , VA 421 , WY EPA Region 8, WV 343

ALS Eavironmental - Fort Collina
A CONDITION OF SAMPLE UPON RECEIPT FORM
ALS
Client: A]/% ? A Warkorder No: l3 O 33 Z' .
Project Manager: ~JP~¥-— Initials: !:ﬂi Date: 3!2' l \%

1. Does this project require any special handling in addition to standard ALS procedures? YES Cﬁb:)
2. Are custody seals on shipping containers intact? CNONB)|  YES NO
s Are Custody-seals on-sample-containers-intacty -~ T T ON_B'*'YESS'—"~ NG|~
4. Is there a COC (Chain-of-Custody) present or other representative documents? @ i NO
s. Are the COC and bottle labels completé and 1cgi-ble;:‘" o com . @5_" NO
6. 1s the COC in ag'reement with samples received? (IDs, dates, times. no. of samples, no. of @ NO
conlainers, matrix, requested analyses, etc.) .
7. Were airbills / shipping documents present and/or removable? orororr| (YES). NO
8. Are all aqueous samples requiring preservation preserved comrectly? (excluding volatiles) N/A @ NO
5. Are 2ll aqueous non-preserved samples pH 4-97 @& YES | NO
10. [s there sufficient sample for the requested analyses? CYESD' NO
1. Were all samples placed in the proper containers for the requested analyses? @ i NO
12. Are all samples within holding times for the requested analyses? Y. I NO
13. Were all sample containers received intac1? (not broken or leaking, etc.) (YES)| NO
14. Are all samples requiri_ng no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) CN ,}' vEs | NO
headspace free? Size of bubble: _ < green pea ___>pgreenpea .
15. Do any-water samples contain sediment? Amount :
Amount of sediment: ____ dusting _____moderate ___heavy NiA ke ‘
16. Were the samples shipped on ice? YES | 6&@
17. Were cooler temperatures measured at 0.1-6.0°C? IR gun used®: _ #2 w4 I @DJ YES | @

Cooler #: l cﬂ
Temperature (°C): M

No. of custody seals on cooler:

ﬁﬁ:"‘:« External pR/Mhr reading: ( f
Fosrnadion T
Background pR/hr reading: f E)

Were external pR/hr readings < two times background and within DOT cn‘uﬁaf YES /NO/NA _(Ifno, scc Form 008.}
Additionsi Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TOMJESTMN ABOVE, EXCEPT #t AND #i6,

If appticable, was the client contacted? YES 7 NO / DatesTime:
Project Manager Signature / Date: o 3 2 9-!“{..?
*IR Gun #2: Oakion, SN 29922500201-0066
Foom 201r24.xls (06/04/2012) *IR Gun #4: Cakton, SN 2372220101-0002
Page 1 of
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Alter printing this label:

) wsa ihe "Prnl’ bullon on this page 10 pdnl your Labed 10 your taser or inkjet geinler.

2 FoW the prmied page along the horlzenlal fine.

1 Place label in shipping pouch ond alfix it 1o your shimment €0 ihat the barcode porden of tha (2bsl can he read and scannod.

Warning. IMPORTANT. TRANSMIT YOUR SHIPPING DATA AND PRINT A MANIFEST: g

Al ihe end of each shipping day. you should porform the FedEx Ground End of Day Close procodure (o ransmit yaur shipplng duts 0 FedEx, To 4o so, chck on lhe Ground End of
Doy Close Button 1l requited, prnt the pickup moenifest ihal appaars, A pinled menifes! is requisad 10 e lendered nlong with your packagos W ihey are baing picked up by FodEx
Ground It you afo dropping your pockoges off ma FedEx drop of location. the manifes! is not required,

Use of 1Mt SySIAM CONS1AUEE yOUT BRAGIMAN |0 Ihe Servica cordilioas in N currant FedEx Sofvies Guida and opplicabie Lanf!, avaiatio upon raquest FedEx will nol ba responsitie for any claln
w @ncess of 5100 per packsge. whalher the resull of loss, detay, v fvary, of wnloss you deciare @ Vvitue, poy of SOEICNS Chod Do, JOCUMEN your
acisat 303$ ANg 1ite © ey clmm. | i inchicng on out liavikty, can be found in the cufrent FedEx Sanvice Guide and appicatie tadl epply. In no evan! snal| FedEx Ground be

wapie lor any spacsal. or o g Q. wilhoul limilagon, loss of profa, 1033 10 the inltrinsic value of iho package. Joss of sie, inl ncome of etorney's fees.
Recavery cannol axcesd actua! docunentod loss. llems of exIfAOMINGcy vake ow subjec 10 30pdralo Fmiiatisns of lisbilty sot forh in the Sendce Guldo and tarin. vwitten cla'ms must be Mied wienin
10 fime lenits. 909 currarl FedEx Servce Gulde
'
1
hups://www. tedex.com/shipping/html/en//PrintIFrame Jhtml 3/18/201 of 12
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ALS Environmental -- FC

SAMPLE SUMMARY REPORT

; Client: ALS Environmental Date: [0-Apr-13
: Profect: 1016748 Work Order: 1303321
g Sample ID: 1016748001 Lab ID: 1303321-)
Legal Location: Matrix: WATER
Collection Date; 3/13/2013 10:30 Percent Moisture:
Report Dilution
Analyses Result Qual Limit  Units Factor Date Analyzed
GROSS ALPHA/BETA ANALYSIS BY GFPC PAI 724 Prep Date. 3/25/2013 PrepBy: ANH
GROSS ALPHA 3380 (+/- 630) M3 310 pCiA NA 3/26/2013 16:42
GROSS BETA 1220 (+/-340) M3 440 pcCin NA 3/26/2013 16:42
RADIUM-228 ANALYSIS BY GFPC PAlI 724 Prep Date: 3/28/2013 PrepBy: JTL
Ra-228 610 (+/- 130) M3 80 pCifl NA 4/1/2013 10.56
Carr: BARIUM 40-110 %REC NA 4/1/2013 10:56
TOTAL RADIUM ANALYSIS BY GFPC PAl 724 Prep Date: 3/25/2013 PrepBy: JTL
Ra-226 4400 (+/- 1100) M3 0 pCHI NA 41972013 11:01
Car- BARIUM 20-7110 %REC NA 4792013 11:01

ALS Environmental — FC
LIMS Version: 6.638

AR Page ]| of 3

7of 12
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ALS) Enuvironmental

24 Dogwaood Lane = Middletown, PA 17057 w Phone: 717-944-5541 = Fax: 717-944-1430 = www.alsglobal.com

NELAP Certifications: NJ PAOTO, NY 11759, PA 22-293  DoD ELAP: A2LA 0818.01

State Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102, MD 128 , LA 04162 , VA 421, WY EPA Region 8 , WV 343

ALS Environmental — FC SAMPLE SUMMARY REPORT
Client: ALS Environmental Date: [0-Apr-i3
Project: 1016748 Work Order: 1303321
Sample ID: 1016748001 Lab 1D: 1303321-1
Legal Location: Matrix: WATER
Collection Date: 3/13/2013 10:30 Percent Moisture:
Report Dilution
Analyses Resalt Qual Limi¢ Units Factor Date Analyzed

Explanation of Qualifiers

Radiochemigtry:
IS o ND - Result is k233 (han the sample specllic MDC, M3 - The requested MDC was not met, but the reporied

Y1 - Chemical Yield I in control at 100-110%. Quanifiative yield is assumed. achity Is greater than the reoorte'd MOC.
¥2 - Chemical Yiald outside dafaum limits. L - LC8 Recovery below lower conlrol limil

W - DER is grealer (han Waming Limit of 1.42 H - LCS Recovery above upper control limit,
* . Aliquot Basis is 'As Received' while the Report Basis is ‘Dry Woelght'. P - LCS. Malrix Spike Recovery within conlrol limits.

# - Aliquot Basis is Ty Weight' white the Report Basls is ‘As Received. N - Matrix Splke Recovery culside conlrol Emds

G - Sampla densily differs by more than 15% of LCS dansity. NC - Not Catculated for duplicale results less than S tanes MDC

O - OER is graater than Control Limit B . Analyte concentration greales than MDC.

M - Requested MDC nol met, A3 - Anaiyte conceatration greater than MDC but less than Requesied
MDC.

Inoraapics:

B - Result is less than the requested reporting limit but greater than {he instrument method detection limit {(MOL}).

L of ND - Indicstes that the compound was analyzed for bul nol detecled.

E - The reported value is estimated because of the presence of Intarference. An explanatory nole may be incheded in the naralive.

M - Dupli Injection precision was aot mat.

N - Spiked sample recovery nol within control limits. A post spike [s anaiyzed for all ICP analyses when the matrix spike and ar spke
dupdicate fail and the natwe sampla congendration is less then four times the spike added concentralion.

Z - Spiked necovery nol within control imits. An explanatory note may be included in the narrabive.

* - Dupik lysis (relative percent difference) nol within cordrol imite.

Organics:

U af ND - Irficates that the compound was analyzed (or bul nod dedacled.

B - Analyte is d 4 in the lated r blank as well B3 in (he sample. | indicates probable blank contaminalion and wams 1he date user.

E - Analyte conceniration exceeds (he uppes level of the calibration range.

J - Estimated value. The result Is less than the raporting limit bul greater than the instrsment method detection kEmit (MDL}.
A - A tentatively Idantified compound is a suspected eldol-condensation peoduct.

X - The analyte was diiuted below an accurate quantitation fevel.

* . The epike recovery {s equal to or ouiside the oonlirol criterla used.

+ - Tha relative percent difference (RPD) equals or exceads (he control criteria.

Diasel Range Organics:

ALS Environmental -- FC

LIMS Version- 6.638 AR Page2of 3

Rafit2

Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati

ALS Environmental Laboratory Locations Across North America
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SAMPLE SUMMARY REPORT
Date: /0-Apr-13

ALS Environmental —- FC

Client: ALS Environmental
Project: 1016748 Work Order: 1303321
Sample ID: 1016748001 Lab ID: 1303321-)

Legal Location: Matrix: WATER

Collection Date: 3/13/2013 10:30
Report Dilution
Analyses Result Qual Limit Units Factor

Date Analyzed

G - A pattern resembling gascéne was d &d 0 1his. p
D - A pattern resembling diesel was detected in (his sample.

M - A patiarn resembling motor ofl was datacted In this sample.

C - A paltern resermbling crude oil was detecied in this sample.

4 . A pattern resembling JP-4 was datected In this sample.

5-Ap ing JP-5 was in this semple.

H - Indicates that the fieel pattern was In (he ier end of (he retention time window for the analyle of interest.

L - Indicates that the fuel pettern was in the lighter end of the retention time window for the analyte of inlerest,

F4 -a'l;r:“s fiep Indicates that a significant fraction of the raported resull did not resemble the palterns of any of the following petroleum hydrocarbon products:
- ne

. gP-e

- diesed

- mvineral spirits

ALS Envlroﬁ.mental -~ FC

LIMS Version: 6.638 AR Page 3 of 3

9 of 12

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 19 of 22



ALS) Environmental

24 Dogwood Lane = Middletown, PA 17057 = Phone: 717-944-5541 w Fax: 717-944-1430 » www._alsglabal.com

NELAP Certifications: NJ PAO10, NY 11759, PA 22-293 DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102 , MD 128 , LA 04162, VA 421 , WY EPA Region 8 , WV 343

T AR
ALS Environmental -- FC Date: 4/10/2013 1:17:
Client: ALS Environmental QC BATCH REPORT
Work Order: 1303321
Project: 1016748
Balch iD: AB130325-3-1 instrument ID: LB4100-B Method: Gross Alpha/Beta Amalysis by G
LCS Sample ID; AB130326-3 Units: pCift Analysis Date: 3/27/2013 14:35
Client 1D Run ID: AB130325-3A Prep Date: 3/25f2013 DF: NA
SPK Ref Cantrol DER Ref DER
AnaMe Result ReporiLant SPKVval  Vawe %REC  Limit Value DER Limit Qual
GROSS ALPHA 255 (/- 42) 4 221.3 115  70-130 P.M3
GROSS BETA 224 (+/- 36) 5] 223.2 100 70-130 P.M3
MB Sampie ID: AB130325-3 Units: pCift Analysis Date: 3/26/2013 16:42
Cliant ID: Run ID: AB130325-3A Prep Date: 3/25/2013 DF: NA
SPK Ref Gonrol DER Raf DER
Analyte Resulf ReportLimit SPKVval  Valus %HREC  Limit Valve DER Limit Gual
GROSS ALPHA ND 0.73 U
GROSS BETA ND 1.02 U
The following samples were analyzed In this batch: [1303321-1 gl R |
L}
ALS Environmental —- FC QC Page: 10of 3

LIMS Version: 6638
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mpey
Client: ALS Environmental QC BATCH REPORT
Work Order: 1303321
Project: 1016748
Batch ID: RA120328-1-2 Instrument I0: LB4100-8 Method: Radium-228 Analysis by GFPC
LCS Sample ID: RA130328-1 Units: pCivl Analysis Date: 4/1/2013 11:13
Cliem (D: Run ID: RAT30328-1A, Prep Date: 3/28/2013 DF: NA
SPK Ref Control DER Ref DER
Anaie - Resut RepodLimit SPKval  Value wREC  Limit Valve  per  Lmit Qual
Ra-228 0.2 (+-2.2) 0.5 10.06 91.7 70-130 P
Cam: BARIUM 32700 33220 98.4 40-110 N
MB Sampie ID: RA130328-1 Units: pCift Analysis Date: 4/1/2013 11:13
Client ID: Run ID: RA130328-1A Prep Date: 3/28/2013 OF: NA
SPK Ref Conlrol DER Ref OER
Analyte Resul Reportlimit  SPKval  Value %REC  Limt Vahie DER Limit Qua)
Ra-228 NO 0.51 u
Carr: BARIUM 32840 33230 988 40-110
The following samples were analyzed in this batch: [1303321-1 B
ALS Environmental -- FC QcC Page: 2of 3

LIMS Version: 6.638
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Client: ALS Environmental QC BATCH REPORT
Work Order: 1303321
Project: 1016748
Z 8altch [D; TR130326-2-2 Instrument ID: LB49100-B Melhod: Total Radium Analysis by GFPC
LCS Sampie ID: TR130325-2 Units: pCi/) Analysis Date: 4/8/2013 09:48
Client 1D Run IO TR130325-28 Prep Date: 3/26/2013 OF: NA
SPK Ref Control DER Ref DER
Analyte Result Reporlimt SPKwval  Value %REC  Limit Valve DER Limit Qual
Ra-228 45 (+- 1) 4] 44.99 99.3 75-125 P
Carr: BARIUM 14970 15110 99  40-110
mB Sampie ID: TR130325-2 Units: pCil Analysis Date: 4/9/2013 09:46
Cliant ID: Run ID: TR130326-2B Prep Dale: 3/25/2013 DF: NA
SPK Ref Contr_ol DER Ref DER
Anaiyte Result ReportLimt SPKval _ Velue %REC _ Limidt vawe  per  Uml  Qual
Ra-2286 NMD 0.2 u
Garr: BARIUM 14570 15130 963 40-110
The following samples were analyzed In this batch: (13023211 EEESTR
ALS Environmental —- FC QC Page: 3of 3

LIMS Version: 6.638

12 of 12

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairle - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 22 of 22



Product Data

Baker Petrolite

CRW9082
Corrosion Inhibitor

DESCRIPTION:

CRW9082 corrosion inhibitor is an amine-based
corrosion inhibitor formulated for treatment of packer
fluids. It protects against CO, and H,S corrosion and
contains a scavenger which removes oxygen from the
brine. CRW9082 corrosion inhibitor is soluble in

FEATURES AND BENEFITS:

Feature:

* Exhibits strong surfactant properties
Benefit:

* Helps keep systems clean

; . . Feature:
h 11 ki .
fresh water and brines typically used as packer fluids « Excellent thermal stability
APPLICATION: BEneiiE:

» Has been used in systems up to 350°F
CRW9082 corrosion inhibitor should be mixed with

Feature:
the packer fluid prior to injection into the annulus. A ) ’
concentration of 5,000 to 20,000 ppm (0.5-2.0%) Benj.::f’ng Bffifiity forthe Watelphase

provides effective corrosion protection. The actual
amount will vary with the severity of the specific
problem.

« Very cost effective for specific systems

TYPICAL PROPERTIES: MATERIALS COMPATILIBITY:

Form Liquid Suitable:

] . B Metals: admiralty brass, aluminum, copper,
Spec¥ﬁc Graylty @ 72°F 1.015 304 stainless steel, 316 stainless
Specific Weight @ 72°F 8.46 Ibs/US gal steel
Flash P ‘?int 125°F Plastics: HD polyethylene, fiberglass
Pour Point 30°F Elastomers: TELFON®
Solubility (water) soluble i
Solubility (brine) soluble Not Suitable: .

- Plastics: PLEXIGLAS®, HD polypropylene,
pH 7.0-8.0 s p
Elastomers: Bune N (rubber), neoprene,
HYPALON®, VITON®
SAFETY AND HANDLING:

Before handling, storage or use, see the Material
Safety Data Sheet (MSDS) for details.

Baker Petrolite 24 Hour Emergency Hotline:
1-800-424-9300 (CHEMTREC) U.S.A.
1-613-996-6666 (CANUTEC) Canada

Baker Petrolite Customer Care Hotline:
1-800-872-1916 (8 a.m. to 5 p.m. CST)

PLEXIGLAS is a registered trademark of ROHM AND HAAS COMPANY, TELFLON is a registered trademark of E.I. DU PONT DE NEMOURS AND COMPANY.
HYPALON and VITON are registered trademarks of DUPOINT DOW ELASTOMERS L.L.C.

Disclaimer of Liability: Baker Petrolite Corporation (BPC) warrants to purchaser, but no third parties or others, the specifications for the product shall fall within a generally
recognized range for typical physical properties established by BPC when the product departs BPC's point of origin and that any services shall only be performed in accordance
with applicable written work documents. BPC MAKES NO OTHER WARRANTY OR GUARANTEE OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING NO IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, REGARDING ANY SERVICES PERFORMED OR PRODUCT SUPPLIED. BPC will
give purchaser the benefit of BPC's best judgment in making interpretations of data, but does not guarantee the accuracy or correciness of such interpretations. BPC's
recommendations contained herein are advisory only and without representations as to the results. BPC shall not be liable for any indirect, special, punitive, exemplary or
consequential damages or losses from any cause whatsoever including but not limited to its negligence.

BPPD2026 (12/2003) 53.?

Responsible Care”
Good Chemistey al Work
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e Material Safety Data Sheet

Baker Petrolite

Section 1. Chemical Product and Company Identification

Product Name CRW9082 CORROSION INHIBITOR Code CRW9082

Supplier Baker Petrolite Version 8.0
A Baker Hughes Company
12645 W. Airport Blvd. (77478)
P.O. Box 5050
Sugar Land, TX 77487-5050
For Product Information/MSDSs Call: 800-231-3606
(8:00 a.m. - 5:00 p.m. cst, Monday - Friday) 281-276-5400

Material Uses Corrosion Inhibitor Effective Date 1/22/2009

24 Hour CHEMTREC 800-424-9300 (U.S. 24 hour) Print Date 1/22/2009

Emergency Baker Petrolite 800-231-3606
Numbers (001)281-276-5400
CANUTEC 613-996-6666 (Canada 24 hours)

CHEMTREC Int'l 01-703-527-3887 (International 24 hour)

National Fire Protection Flammability

Association (U.S.A.) SN

Health¢ 2 X_0 ) Instability
Specific Hazard

Section 2. Hazards Identification
Physical State and State: Liquid., Color: Amber., Odor. Mild.
Appearance
CERCLA Reportable Ammonium hydroxide, 9236 gal. of this product.
Quantity Hydrazine, 46 gal. of this product.
Hazard Summary WARNING. May cause chronic effects. Combustible liquid. At elevated temperatures, vapors

can form an ignitable or explosive mixture with air. Can form explosive mixtures at temperatures
at or above the flash point. Vapors can flow along surfaces to distant ignition sources and flash
back. Static discharges can cause ignition or explosion when container is not bonded. May be
irritating to eyes, skin and respiratory tract. Contains a component that may cause cancer. May
cause central nervous system (CNS) effects if inhaled.

Routes of Exposure Skin (Contact), Eyes, Inhalation.

Potential acute health
effects

Eyes May cause eye irritation.
Skin May be irritating to skin.
Inhalation May cause central nervous system (CNS) effects if inhaled. May be irritating to lungs.
Ingestion Not considered a likely route of exposure, however, may be harmful or cause irritation if

swallowed.
Medical Conditions Exposure to this product may aggravate medical conditions involving the following: blood system,
aggravated by kidneys, nervous system, liver, respiratory tract, skin/epithelium, eyes.

Exposure

See Toxicological Information (section 11)

Additional Hazard Repeated or prolonged contact may cause dermatitis (inflammation) and defatting of the skin
Identification Remarks (dryness).

lContinued on Next Page




[CRW9082 CORROSION INHIBITOR Page: 2/8

Section 3. Composition/information on Ingredients

Name CAS # % by Weight
Oxyalkylated fatty amine Trade secret. 5-10
Isopropanol 67-63-0 1-5
Ammonium hydroxide 1336-21-6 1-5
Hydrazine 302-01-2 0.1-1

See Section 8 for information on permissible exposure limits and threshold limit values.

Section 4. First Aid Measures

Eye Contact

Flush eyes with plenty of water for 15 minutes, occasionally lifting upper and lower eyelids. Get
medical attention immediately. s

Skin Contact

Remove and launder or clean contaminated clothing and shoes. Wash with soap and water for
at least 15 minutes or until no evidence of material remains. Get medical attention if irritation

OCCcurs. o

Inhalation

Remove to fresh air. Oxygen may be administered if breathing is difficult. If not breathing,
administer artificial respiration and seek medical attention. Get medical attention if symptoms

appear.

Ingestion

If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never
induce vomiting or give anything by mouth to a victim who is unconscious or having convulsions.
Get medical attention if symptoms appear.

Notes to Physician

Not available.

Additional First Aid
Remarks

Not available.

Section 5. Fire Fighting Measures

Flammability of the
Product

Combustible liquid. At elevated temperatures, vapors can form an ignitable or explosive mixture
with air. Can form explosive mixtures at temperatures at or above the flash point. Vapors can flow
along surfaces to distant ignition sources and flash back. Static discharges can cause ignition or
explosion when container is not bonded.

OSHA Flammability
Class

Products of
Combustion

These products are carbon oxides (CO, COz) nitrogen oxides (NO, NO: etc.).

Fire Hazards in
Presence of Various
Substances

Open Flames/Sparks/Static. Heat.

Fire Fighting Media
and Instructions

In case of fire, use foam, dry chemicals, or CO2 fire extinguishers. Evacuate area and fight fire

from a safe distance. Water spray may be used to keep fire-exposed containers cool. Keep

water run off out of sewers and public waterways. Note that flammable vapors may form an
__ignitable mixture with air. VVapors may travel considerable distances and flash back if ignited.

Protective Clothing
(Fire)

Do not enter fire area without proper personal protective equipment, including NIOSH approved
self-contained breathing apparatus.

Special Remarks on
Fire Hazards

Not available.

I Continued on Next Page
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Section 6. Accidental Release Measures

Spill Put on appropriate personal protective equipment. Keep personnel removed and upwind of spill.
Shut off all ignition sources; no flares, smoking, or flames in hazard area. Approach release
from upwind. Shut off leak if it can be done safely. Contain spilled material. Keep out of
waterways. Dike large spills and use a non-sparking or explosion-proof means to transfer
material to an appropriate container for disposal. For small spills add absorbent (soil may be
used in the absence of other suitable materials) scoop up material and place in a sealed, liquid-
proof container. Note that flammable vapors may form an ignitable mixture with air. Vapors may
travel considerable distances from spill and flash back, if ignited. Waste must be disposed of in
accordance with federal, state and local environmental control regulations.

Other Statements if RQ (Reportable Quantity) is exceeded, report to National Spill Response Office at 1-800-424-
8802.

Additional Accidental Not available.
Release Measures
Remarks

Section 7. Handling and Storage

Handling and Storage  Put on appropriate personal protective equipment. Avoid contact with eyes, skin, and clothing.
Avoid breathing vapors or spray mists. Use only with adequate ventilation. Store in a dry, cool
and well ventilated area. Keep away from heat, sparks and flame. Keep away from
incompatibles. Keep container tightly closed and dry. To avoid fire or explosion, ground
container equipment and personnel before handling product.

Additional Handling Not available.
and Storage Remarks

Section 8. Exposure Controls/Personal Protection

Exposure Limits Oxyalkylated fatty amine Not available.

Isopropanol ACGIH (United States).
TWA: 490 mg/m® 8 hours.
STEL: 980 mg/m® 15 minute(s).
TWA: 200 ppm 8 hours.
STEL: 400 ppm 15 minute(s).

OSHA PEL 1989 (United States).

TWA: 400 ppm 8 hours.
STEL: 500 ppm 15 minute(s).
TWA: 980 mg/m® 8 hours.
STEL: 1225 mg/m® 15 minute(s).

Ammaonium hydroxide ACGIH (United States).

TWA: 25 ppm 8 hours. Form: As
ammonia, NH3
ACGIH (United States). Notes: The
exposure limits listed for ammonium
hydroxide are for ammonia (CAS
Number 7664-41-7).

STEL: 35 ppm 15 minute(s). Form: As
ammonia, NH3
OSHA (United States). Notes: The
exposure limits listed for ammonium
hydroxide are for ammonia (CAS

Continued on Next Page




CRW9082 CORROSION INHIBITOR Page: 4/8

Number 7664-41-7).

TWA: 50 ppm 8 hours. Form: As
ammonia, NH3

STEL: 35 mg/m® 15 minute(s). Form:
As ammonia, NH3

Hydrazine ACGIH (United States). Skin
TWA: 0.013 mg/m® 8 hours.
TWA: 0.01 ppm 8 hours.
OSHA PEL 1989 (United States).
Skin
TWA: 1 ppm 8 hours.
TWA: 1.3 mg/m® 8 hours.

Additional Information  The OSHA permissible exposure levels shown above are the OSHA 1989 levels or from

on Exposure Limits subsequent OSHA regulatory actions. Although the 1989 levels have been vacated the 11th
Circuit Court of Appeals, Baker Petrolite Corporation recommends that these lower exposure
levels be observed as reasonable worker protection.

Engineering Controls  Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of
vapors or particles below their respective threshold limit value. Ensure that eyewash stations and
safety showers are proximal to the work-station location.

Personal Protection
Personal Protective Equipment recommendations are based on anticipated known manufacturing and use conditions.
These conditions are expected to result in only incidental exposure. A thorough review of the job tasks and conditions by a
safety professional is recommended, however, to determine the level of personal protective equipment appropriate for these
job tasks and conditions.

Eyes Chemical safety goggles.

Body Wear long sleeves to prevent repeated or prolonged skin contact.

Respiratory Respirator use is not expected to be necessary under normal conditions of use. In poorly
ventilated areas, emergency situations or if exposure levels are exceeded, use NIOSH approved
full face respirator.

Hands Chemical resistant gloves. Nitrile or Neoprene gloves.
Feel Chemical resistant boots or overshoes.
Other information Not available.

Additional Exposure Not available.
Control Remarks

Section 9. Physical and Chemical Properties

Physical State and Liquid. Odor Mild.
Appearance

pH 10.4 - 10.6 (Neat - without dilution.) Color Amber.
Specific gravity 0.998 - 1.01 @ 16°C (60°F)

Density 8.31 - 8.41 Ibs/gal @ 16°C (60°F)

Flash Points Closed cup: 49.4°C (121°F). (TCC)

Flammable Limits L.E.L. Not available. U.E.L. Not available.

Autoignition Not available.

Temperature

Initial Boiling Point Not available.

Boiling Point Not available.

Vapor Density >1 (Air=1)

Continued on Next Page
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Vapor Pressure Not Available or Not Applicable for Solids.

Evaporation Rate Not Available or Not Applicable for Solids.

vVOoC Not available.

Viscosity Not available.

Pour Point Not available.

Solubility (Water) Soluble

Physical Chemical Not available.
Comments

Section 10. Stability and Reactivity

Stability and Reactivity The product is stable.

Conditions of Not available.
Instability

Incompatibility with Oxidizing material.
Various Substances

Hazardous Not applicable.
Decomposition
Products

Polymerization

Hazardous Hazardous polymerization is not expected to occur.

Special Stability & Not available.
Reactivity Remarks

Section 11. Toxicological information

Component Toxicological Information
Acute Animal Toxicity
Oxyalkylated fatty amine

Isopropanol

Ammonium hydroxide

Hydrazine

Not available.

ORAL (LD50): Acute: 5045 mg/kg [Rat]. 3600 mg/kg
[Mouse]. 4710 mg/kg [Male rat]. DERMAL (LD50): Acute:
12800 mg/kg [Rabbit]. VAPOR (LC50): Acute: 16970 ppm
4 hours [Rat]. 12000 ppm 8 hours [Rat].

ORAL (LD50): Acute: 350 mg/kg [Rat].

ORAL (LD50): Acute: 60 mg/kg [Rat]. 59 mg/kg [Mouse].
DERMAL (LD50): Acute: 91 mg/kg [Rabbit]. VAPOR
(LC50): Acute: 252 ppm 4 hours [Mouse]. 570 ppm 4 hours
[Rat].

Chronic Toxicity Data
1) Oxyalkylated fatty amine

Not available.
2) Isopropanol

Isopropanol is a component of this product.

Ingestion has produced hyperglycemia (high blood sugar) in humans

Continued on Next Page
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(Lacouture, P, et al, 1983, "American Journal of Medicine" and Chan K-M, et al, 1993, "Clinical Chemistry"). Also, ingestion
can produce Central Nervous System effects and gastointestinal symptoms. [IPCS (1990) Environmental Health Criteria 103:
2-propanol. International Program on Chemical Safety, WHO Geneva.]

in a four month study, inhalation of isopropanol vapors for 20 hours per week by laboratory animals produced bronchitis,
pneumonia, and blood effects (International Program of Chemical Safety, 1990, Environmental Health Criteria 103:
2-propanol, World Health Organization). Ataxia (a jerky or shaky movement that occurs during voluntary muscle movement)
and microscopic hyaline droplets (fungal or branched structures) in the kidneys were seen in rats exposed to isopropanol at
concentrations up to 5000 ppm for 6 hours per day, 5 days per week, for 13 weeks (Burleighflayer et al, 1994). Inhalation of
high levels of isopropanol (4,000 and 8,000 ppm for 8 hours) has produced congestion in the liver, lungs, and spleen of
laboratory animals (Laham S, et al, 1980, "Drug and Chemical Toxicology).

Oral and inhalation animal studies isopropanol has been shown to cause fetotoxic and reproductive effects at levels which
did not show any maternal toxicity. These effects include reductions in fetal litter weight, reductions in live births and
significant skeletal malformations in rats. [Nelson, BK et al (1988), Food and Chemical Toxicology, 26(3), pps 247-254], [Tyl,
R.W. et al (1994), Fundamental and Applied Toxicoology, 22, pps 139-151), [Bevan, C., et al (1995), Journal of Applied
Toxicology, 15(2), pps 117-123. Chronic inhalation has produced testicular effects in laboratory animals. (Kapp, Jr., RW., et
al, 1996, Regulatory Toxicology and Pharmacology 23:183-192, and Burleigh-Flayer, H., et al, 1997, Fundamental and
Applied Toxicology: 36:95-111)

3) Ammonium hydroxide

Ammonium hydroxide is a component of this product. Prolonged or chronic inhalation of extremely high concentrations may
cause bronchitis and/or pneumonia with some residual reduction in pulmonary function.

Ammonium hydroxide was mutagenic in the Salmonella/microsome assay (Ames test) and in E. coli (HSDB). However, false
positive mutagenicity data might have been obtained due to arlifacts of pH.

There are unconfirmed reports that exposure to ammonia and other chemicals can cause reproductive problems in women,.
4) Hydrazine

Hydrazine is component of this product. Repeated exposure of experimental animals to hydrazine can cause hemolytic
anemia and fatty degeneration of the liver, hypoglycemia and convulsions.

In laboratory studies, hydrazine is carcinogenic to mice after oral administration, producing lung, liver and mammary tumors.
In a study reported as an abstract, rats and male hamsters exposed daily by inhalation to 5 ppm hydrazine in air developed
nasal tumors. After repeated exposure by inhalation to 1 ppm hydrazine, rats developed nasal turbinate tumors (growths on
the bony structure of the nasal cavity), and female mice developed pulmonary adenomas (a usually benign abnormal tissue
growth in the lungs). The incidence of nasal turbinate tumors in rats was dose related. The increased tumor incidences in
mice and hamsters occurred only with the maximum tolerated dose levels. Hydrazine is classified as an "anticipated
carcinogen" by NTP. Hydrazine is recognized as a cancer causing agent in animals by IARC and OSHA. OSHA and IARC
also consider it to be a suspect carcinogen in humans,

Hydrazine has been shown to produce embrolethality and fetal malformations in laboratory animals only at high doses that
resulted in significant effects to the mother.

Hydrazine has been shown to cause DNA and chromosomal damages in a number of test systems. Therefore, it is
considered to be mutagenic.

Product Toxicological Information
Acute Animal Toxicity Not available.
Target Organs blood system, kidneys, nervous system, liver, respiratory tract, skin/epithelium, eyes.

Other Adverse Effects Not available.

lContinued on Next Page
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Section 12. Ecological Information

Ecotoxicity Not available.

BODS and COD Not available.

Biodegradable/OECD  Not available.

Toxicity of the Products Not available.
of Biodegradation

Special Remarks Not available.

Section 13. Disposal Considerations

Responsibility for proper waste disposal rests with the generator of the waste. Dispose of any waste material in accordance
with all applicable federal, state and local regulations. Note that these regulations may also apply to empty containers, liners
and rinsate. Processing, use, dilution or contamination of this product may cause its physical and chemical properties to

change.

Additional Waste Not available.
Remarks

Section 14. Transport Information

DOT Classification FLAMMABLE LIQUID, N.O.S. (Contains: Isopropanol), 3,
UN1993, i

DOT Reportable Ammonium hydroxide, 8236 gal. of this product.

Quantity Hydrazine, 46 gal. of this product.

Marine Pollutant Not applicable.

Additional DOT Not available.

Information

Emergency Response 128
Guide Number

Section 15. Regulatory Information

HCS Classification Target organ effects. Combustible liquid. Irritant. Contains a component that may cause cancer..

U.S. Federal
Regulations
Environmental  Extremely Hazardous Substances: Hydrazine;
Regulations SARA 313 Toxic Chemical Notification and Release Reporting: Ammonium hydroxide; Hydrazine;
SARA 302/304 Emergency Planning and Notfification substances: Hydrazine;
Hazardous Substances (CERCLA 302). Ammonium hydroxide, 9236 gal. of this product.;
SARA 311/312 MSDS distribution - chemical inventory - hazard identification: fire; immediate
health hazard; delayed health hazard,
Clean Water Act (CWA) 307 Priority Pollutants: Not applicable to any components in this product.
Clean Water Act (CWA) 311 Hazardous Substances: Ammonium hydroxide;
Clean Air Act (CAA) 112(r) Accidental Release Prevention Substances: Hydrazine;

Continued on Next Page
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Threshold
Planning
Quantity (TPQ)

TSCA Inventory
Status

Not applicable.

All components are included or are exempted from listing on the US Toxic Substances Control
Act Inventory.

This product does not contain any components that are subject to the reporting requirements of
TSCA Section 12(b) if exported from the United States.

State Regulations

State specific information is available upon request from Baker Petrolite.

International
Regulations

Canada

WHMIS (Canada)

European Union

All components are compliant with or are exempted from listing on the Canadian Domestic
Substance List.

B-3,D-1B, D-2A, E

All components are included or are exempted from listing on the European Inventory of Existing
Commercial Chemical Substances or the European List of Notified Chemical Substances.

international inventory status information is available upon request from Baker Petrolite for the
following countries: Australia, China, Korea (TCCL), Philippines (RA6969), or Japan.

Other Regulatory
Information

No further regulatory information is available.

Section 16. Other Information

Other Special 2361

Considerations  07/01/03 - Changes to Sections 2, 3, 5 and 8.
12/17/03 - Changes to Sections 3, 5, 9 and 15.
12/29/03 - Changes to Section 15.
06/10/04 - Changes to Sections 8 and 15.
02/23/05 - Changes to Sections 3, 9 and 14.
01/22/09 - Changes to Sections 2, 3, 5, 8, 9 and 15.

Baker Petrolite Disclaimer
NOTE: The information on this MSDS is based on data which is considered to be accurate. Baker Petrolite, however,
makes no guarantees or warranty, either expressed or implied of the accuracy or completeness of this information.

The conditions or methods of handling, storage, use and disposal of the product are beyond our control and may be
beyond our knowledge. For this and other reasons, we do not assume responsibility and expressly disclaim liability for
loss, damage or expense arising out of or in any way connected with the handling, storage, use or disposal of this

product.

This MSDS was prepared and is to be used for this product. If the product is used as a component in another product,
this MSDS information may not be applicable.




Product Data

|
BAKER
HUGHES

Baker Petrolite

X-CIDE® 107W
Industrial Bactericide

DESCRIPTION:

X-CIDE® 107W Industrial Bactericide is a
winterized blend of an acidic aldehyde with
quaternary amine and nonionic surfactants. It is
designed for bacterial control in waters associated
with petrochemical and oil field operations.

APPLICATION:

X-CIDE 107W is recommended for use in
industrial, non-potable waters where a bactericidal
problem is clearly demonstrated. It is particularly
effective for bacterial control in tank bottom water
where petroleum hydrocarbons are stored.

X-CIDE 107W can be applied via slug treatments or
by continuous application. For slug treatments, add
500 ppm of the product to the water system at the
appropriate intervals to establish control and to
prevent re-growth of bacterial slime. Slug treatments
are particularly suited for control of bacteria in
storage tank bottom sediments. For continuous
treatment applications, inject 20 to 200 ppm of X-
Cide 107W at a point where good mixing can be
assured. Technical advice can be obtained from your
Baker Petrolite representative.

TYPICAL PROPERTIES:
Form Liquid
Color amber
Solubility Water soluble
Tonic character Cationic
Specific Gravity

@ 60°F (16°C) 0.974
Specific Weight

@ 60°F (16° C) 7.87 lbs/US gal
Flash Point, SFCC 80°F (27°C)
Pour Point <-40°F
Viscosity @ 60°F (16°C) 50cps
pH 2.5-3.5

FEATURES AND BENEFITS:

Feature:
+ Not effected by total dissolved solids and high
brine composition
Benefit:
+ Can be used in a wide range of brines

Feature:

« Will not react with H,S
Benefit:

 Can be used in sour water

Feature:
» Effective against sulfate reducing bacteria at low
concentrations
Benefit:
» Reduces microbially influenced corrosion and
biogenic HyS production

Feature:
* Highly surface active
Benefit:
» Cleans lines and penetrates biofilms

Feature:

» Excellent cold weather handling properties
Benefit:

» Flexible application in cold climates

MATERIAL COMPATIBILITY:

Suitable:

Metals: admiralty brass, aluminum, copper,
mild steel, 304 stainless steel,
316 stainless steel

Plastics: HD polyethylene, HD polypropylene,
PVC, fiberglass

Elastomers: TEFLON

Not Suitable:

Metals:

Plastics: PLEXIGLAS, polyurethane

Elastomers: BUNA N, neoprene, E.P,,
HYPALON, VITON

(continued)

Disclaimer of Liability: Baker Petrolite Corporation (BPC) warrants to purchaser, but no third parties or others, the specifications for the product shall fall within a generally

accordance with aglgiicuhle written work documents. BPC MAKES NO OTHER W,
WARRANTY OF M

recognized range for typical physical properties established by BPC when ‘haﬁffﬂ% gg%ﬁA?(PAcs Eoi(r)l't: XfNoyrilgin and that any services shall only be performed in

CHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. REGARDING ANY SERVICES PERFORMED OR PRODUCT SUPPLIED. BPC will give purchaser

ND, EXPRESS OR IMPLIED, INCLUDING NO IMPLIED

the benefit of BPC's best judgement in making interpretations of data, but does not guarantee the accuracy or correctness of such interpretations. BPC's recommendations
contained herein are advisory only and without representations as to the results. BPC shall not be liable for any indirect, special, punitive, plary or quential

damages or losses from any cause whatsoever including but not limited to its negligence.

BPPD2240 (09/98)
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Baker Petrolite

(X-CIDE® 107W Industrial Bactericide, continued)

SAFETY AND HANDLING:

X-CIDE 107W is a registered biocide (EPA
Registration Number 10707-29). Refer to the
container label for precautionary, environmental, first
aid, handling, storage and disposal information. This
biocide should only be applied as specified. Goggles
and impermeable gloves should be worn when
handling this product. Contaminated skin or eyes
should be flushed with water.

Empty drums should not be reused. They should be
returned to drum reconditioners; or destroyed, by
perforating or crushing, and buried in a safe place
away from water supplies.

This biocide is toxic to fish and wildlife. Avoid
contamination of water sources by cleaning of
equipment or disposal of wastes. Treated effluent
should not be discharged into lakes, streams, ponds or
public waters unless in accordance with and NPDES
permit. For guidance, contact your Regional Office of
the EPA.

Before handling, storage or use, see the Material
Safety Data Sheet (MSDS) for details.

Baker Petrolite 24 Hour Emergency Hotline:
1-800-424-9300 (CHEMTREC) U.S.A.
1-613-996-6666 (CANUTEC) Canada

Baker Petrolite Customer Care Hotline:
1-800-872-1916 (8 a.m. to 5 p.m. CST)



Viau Material Safety Data Sheet

BAKER
HUGHES

n. Product and company identification

Product name : X-CIDE™ 107W INDUSTRIAL BACTERICIDE
™ a trademark of Baker Hughes, Inc.
Supplier : Baker Petrolite
A Baker Hughes Company

12645 W. Airport Blvd.

Sugar Land, TX 77478

For Product Information/MSDSs Call: 800-231-3606

(8:00 a.m. - 5:00 p.m. cst, Monday - Friday) 281-276-5400

Material Uses : Spedcial: Industrial Bactericide

Code : XC107W

Validation date : 7/17/2012.

Print date . 71712012,

Version 5

Responsible name . Global Regulatory Affairs - Telephone 281-276-5400 or 800-231-3606
In case of emergency : CHEMTREC: 800-424-9300 (U.S. 24 hour)

Baker Petrolite: 800-231-3606

(001)281-276-5400

CANUTEC: 613-996-6666 (Canada 24 hours)
CHEMTREC Int'l 01-703-527-3887 (International 24 hour)

2 . Hazards identification

Physical state : Liquid.
Jor : Alcohol-like. [Strong]
Color : Amber.
OSHA/HCS status - This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).
Emergency overview : DANGER!

FLAMMABLE LIQUID AND VAPOR. CAUSES EYE AND SKIN BURNS. CAUSES
RESPIRATORY TRACT IRRITATION. MAY CAUSE ALLERGIC SKIN REACTION.
MAY BE HARMFUL IF SWALLOWED. PROLONGED OR REPEATED CONTACT MAY
DRY SKIN AND CAUSE IRRITATION. CONTAINS MATERIAL THAT MAY CAUSE
TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA.

Keep away from heat, sparks and flame. Do not breathe vapor or mist. Do not ingest.
Do not get in eyes or on skin or clothing. Use only with adequate ventilation. Keep
container tightly closed and sealed until ready for use. Wash thoroughly after handling.
Vapors may form explosive mixtures with air. Vapors can travel to a source of ignition
and flashback. To avoid fire or explosion, dissipate static electricity during transfer by
grounding and bonding containers and equipment before transferring material.

Routes of entry : Dermal contact. Eye contact. Inhalation.
Potenti e
Inhalation . Irritating to respiratory system.
Ingestion - Harmful if swallowed. May cause burns to mouth, throat and stomach.
Skin - Corrosive to the skin. Causes burns. May cause sensitization by skin contact.
Eyes : Corrosive to eyes. Causes burns.
Potential chronic health effects
Chronic effects . Contains material that may cause target organ damage, based on animal data. Once

sensitized, a severe allergic reaction may occur when subsequently exposed to very low
levels. Prolonged or repeated contact can defat the skin and lead to irritation, cracking
and/or dermatitis.

7/17/2012. XC107TW 1/10




X-CIDE™ 107W INDUSTRIAL BACTERICIDE

2 . Hazards identification

Target organs : Contains material which may cause damage to the following organs: kidneys, the
nervous system, liver, gastrointestinal tract, upper respiratory tract, skin, central nervous
system (CNS), eye, lens or cornea.

r-expo igns m

Inhalation : respiratory tract irritation, coughing

Ingestion : stomach pains

Skin : pain or irritation, redness, dryness, cracking, blistering may occur

Eyes : pain, watering, redness
Medical conditions : Pre-existing skin disorders and disorders involving any other target organs mentioned in
aggravated by over- this MSDS as being at risk may be aggravated by over-exposure to this product.
exposure

See toxicological information (Section 11)

3. Composition/information on ingredients

Name A mber %
Isopropanol 67-63-0 30-60
Glutaraldehyde 111-30-8 10-30
Oxydiethylene bis(alkyl* dimethyl ammonium chloride) 68607-28-3 5-10
Methanol 67-56-1 1-5
Polyoxyalkylene Trade secret. 1-5

4 . First aid measures

Eye contact . Get medical attention immediately. Immediately flush the eye(s) continuously with
lukewarm, gently flowing water for at least 20-60 minutes while holding the eyelid(s)
open.

Skin contact : Wash affected area with soap and mild detergent for at least 20 - 60 minutes. Wash
clothing before reuse. Clean shoes thoroughly before reuse. Get medical attention
immediately.

Inhalation : Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

Ingestion : Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. If itis
suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus. It may be dangerous to the person providing aid to
give mouth-to-mouth resuscitation. Wear suitable protective clothing and gloves.
Remove contaminated clothing and shoes.

5. Fire-fighting measures

Flammability of the product : Flammable liquid. In a fire or if heated, a pressure increase will occur and the container
may burst, with the risk of a subsequent explosion. The vapor/gas is heavier than air
and will spread along the ground. Vapors may accumulate in low or confined areas or
travel a considerable distance to a source of ignition and flash back. Runoff to sewer
may create fire or explosion hazard.

Suitable : Use dry chemical, CO», water spray (fog) or foam.
Not suitable : Do not use water jet.

7117/2012. XC107W 2/10
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5. Fire-fighting measures

mecial exposure hazards

Hazardous thermal
decomposition products

Special protective
equipment for fire-fighters

: Promptly isolate the scene by removing all persons from the vicinity of the incident if

there is a fire. No action shall be taken involving any personal risk or without suitable
training. Move containers from fire area if this can be done without risk. Use water
spray to keep fire-exposed containers cool.

- carbon dioxide,carbon monoxide,nitrogen oxides,halogenated compounds

. Fire-fighters should wear appropriate protective equipment and self-contained breathing

apparatus (SCBA) with a full face-piece operated in positive pressure mode.

6. Accidental release measures

Personal precautions

Environmental precautions

Methods for cleaning up
Small spill

Large spill

- No action shall be taken involving any personal risk or without suitable training.

Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilled material. Shut off all ignition sources. No
flares, smoking or flames in hazard area. Do not breathe vapor or mist. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment (see Section 8).

. Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains

and sewers.

. Stop leak if without risk. Move containers from spill area. Absorb with an inert material.

Use spark-proof tools and explosion-proof equipment. Dispose of via a licensed waste
disposal contractor.

: Stop leak if without risk. Move containers from spill area. Approach release from

upwind. Dike spill area and do not allow product to reach sewage system or surface or
ground water. Notify any reportable spill to authorities. (See section 12 for environmental
risks and 13 for disposal information.) Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and
place in container for disposal according to local regulations (see section 13). Use
spark-proof tools and explosion-proof equipment. Dispose of via a licensed waste
disposal contractor. Contaminated absorbent material may pose the same hazard as
the spilled product. Note: see section 1 for emergency contact information and section
13 for waste disposal.

If RQ (Reportable Quantity) is exceeded, report to National Spill Response Office at 1-800-424-8802.

7 . Handling and storage

Handling

Storage

711712012,

. Put on appropriate personal protective equipment (see Section 8). Eating, drinking and

smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Persons with a history of skin sensitization problems should not be employed in any
process in which this product is used. Do not get in eyes or on skin or clothing. Do not
breathe vapor or mist. Do not ingest. Use only with adequate ventilation. Store and use
away from heat, sparks, open flame or any other ignition source. Use explosion-proof
electrical (ventilating, lighting and material handling) equipment. Use non-sparking tools.
Take precautionary measures against electrostatic discharges. To avoid fire or
explosion, dissipate static electricity during transfer by grounding and bonding containers
and equipment before transferring material. Empty containers retain product residue
and can be hazardous. Do not reuse container.

- Store in accordance with local regulations. Store in a segregated and approved area.

Store in a dry, cool and well-ventilated area, away from incompatible materials (see
Section 10). Eliminate all ignition sources. Separate from oxidizing materials. Keep
container tightly closed and sealed until ready for use. Containers that have been
opened must be carefully resealed and kept upright to prevent leakage. Do not store in
unlabeled containers. Use appropriate containment to avoid environmental
contamination.

XC107W 3/10
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8.

Exposure controls/personal protection

Jccupational exposure limits TWA (8 hours) STEL (15 mins) Ceiling
Ingredients: List name ppm |mg/m?® Other |ppm mg/m® |Other |ppm |mg/m® |Other |Notations
Glutaraldehyde US ACGIH - - - - - - 0.05 |- [3]
OSHA PEL 1989 - - - - - - 0.2 0.8
Isopropanol US ACGIH 200 | - - 400 |- - - -
OSHA PEL 400 | 980 - - - - -
OSHA PEL 1989 400 | 980 500 |1225 |- -
Methanol US ACGIH 200 | 262 | 250 |[328 - [1]
OSHA PEL 200 | 260 | - - - - -
OSHA PEL 1989 200 | 260 250 |325 |- - - 11

[1]Absorbed through skin. [3]Skin sensitization
Consult local authorities for acceptable exposure 'limits.
Only components of this product with established exposure limits appear in the box above.

If OSHA permissible exposure levels are shown above they are the OSHA 1989 levels or are from subsequent
OSHA regulatory actions. Although the 1989 levels have been vacated the 11th Circuit Court of Appeals, Baker
Hughes recommends that these lower exposure levels be observed as reasonable worker protection.

Recommended monitoring
procedures

Engineering measures

Hygiene measures

ersonal protection
Respiratory

Hands
Eyes

Skin

. If this product contains ingredients with exposure limits, personal, workplace atmosphere

or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

. Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or

other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits. Use explosion-proof ventilation equipment.

: Wash hands, forearms and face thoroughly after handling chemical products, before

eating, smoking and using the lavatory and at the end of the working period. Ensure that
eyewash stations and safety showers are close to the workstation location. Take off
contaminated clothing and wash before reuse.

. If a risk assessment indicates it is necessary, use a properly fitted supplied air respirator

complying with an approved standard. Respirator selection must be based on known or
anticipated exposure levels, the hazards of the product and the safe working limits of the
selected respirator.

: Chemical-resistant gloves: Nitrile or Neoprene gloves.
: Wear chemical safety goggles. When transferring material wear face-shield in addition to

chemical safety goggles.

: Wear long sleeves and chemical resistant apron to prevent repeated or prolonged skin

contact.

9.

emical properties

Physical state

Flash point

Auto-ignition temperature
Flammable limits

Color

Odor

pH

Boiling/condensation point
Initial Boiling Point
Melting/freezing point

. elative density

Density

711712012,

Physical and ch

. Liquid.

: Closed cup: 27°C (80.6°F) [SFCC]
: Not available.

: Not available.

: Amber.

: Alcohol-like. [Strong]

: 2.5to0 3.5 [Conc. (% wiw): 1%]

: 5% of product in 75%IPA / 25% water mixture
: Not available.

: Not available.

: Not available.

: 0.934 to 0.946 (15.6°C)

: 7.87 (Ibs/gal)
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9. Physical and chem|cal properties

“‘apor density
sdor threshold
Evaporation rate
vocC
Viscosity
Solubility (Water)
Vapor pressure
Pour Point

Partition coefficient
{(LogKow)

: >1[Air=1]

: Not available.

: Not available.

: Not available.

: Dynamic (15.6°C): 50 cP
: Soluble

: 11.1 kPa (83.1 mm Hg)

<-40°C (<-40°F)

: Not available.

10 . Stability and Reactwnty

Chemical stability

Possibility of hazardous
reactions

Hazardous polymerization
Conditions to avoid

Materials to avoid
Hazardous decomposition

products
C.onditions of reactivity

: The product is stable.
: Under normal conditions of storage and use, hazardous reactions will not occur.

materials, acids and alkalis.

not be produced.

sparks and static discharge and heat.

: Under normal conditions of storage and use, hazardous polymerization will not occur.

: Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld,
braze, solder, drill, grind or expose containers to heat or sources of ignition. Do not
allow vapor to accumulate in low or confined areas.

. Reactive or incompatible with the following materials: oxidizing materials, reducing

: Under normal conditions of storage and use, hazardous decomposition products should

: Highly flammable in the presence of the following materials or conditions: open flames,

11 . Toxicological information

Acute toxicity
Product/ingredient name
Glutaraldehyde

Isopropanol

Methanol

711712012,

Result Species
LD50 Dermal Rat
LD50 Dermal Rabbit
LD50 Oral Rat
L.D50 Oral Rat
LC50 Inhalation  Rat
Vapor
LD50 Dermal Rabbit
LD50 Dermal Rabbit
LD50 Oral Rabbit
LD50 Oral Rat
LD50 Oral Rat
LD50 Oral Male rat
LC50 Inhalation  Rat - Female
Vapor
LC50 Inhalation  Rat
Gas.
LC50 Inhalation  Rat
Vapor
LD50 Dermal Rabbit
LD50 Oral Rabbit
LD50 Oral Rat
LC50 Inhalation  Rat
Gas.
LC50 Inhalation  Rat
XC107W

Dose

>2500 mg/kg
560 ul/kg
140 mg/kg
134 mg/kg
480 mg/m3

6.29 g/kg
12800 mg/kg
6410 mg/kg
5045 mg/kg
5000 mg/kg
4710 mg/kg
19000 ppm

16000 ppm
12000 ppm
15800 mg/kg
14200 mg/kg
5600 mg/kg
145000 ppm

64000 ppm

Exposure

4 hours

8 hours
8 hours

8 hours

1 hours

4 hours
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11 . Toxicological information

Gas.
LC50 Inhalation ~ Mouse 50000 ppm 4 hours
Vapor
Carcinogenicity
Classification
Product/ingredient name ACGIH IARC EPA NIOSH NTP OSHA
Isopropanol Ad 3 - - - a
Glutaraldehyde Ad - - - & .

Chronic toxicity Remarks
1) Isopropanol

Isopropanol is a component of this product. Ingestion has produced hyperglycemia (high blood sugar) in humans
(Lacouture, P, et al, 1983, "American Journal of Medicine" and Chan K-M, et al, 1993, "Clinical Chemistry"). Also, ingestion
can produce Central Nervous System effects and gastointestinal symptoms. [IPCS (1990) Environmental Health Criteria
103: 2-propanol. International Program on Chemical Safety, WHO Geneva.]

In a four month study, inhalation of isopropanol vapors for 20 hours per week by laboratory animals produced bronchitis,
pneumonia, and blood effects (International Program of Chemical Safety, 1990, Environmental Health Criteria 103: 2-
propanol, World Health Organization). Ataxia (a jerky or shaky movement that occurs during voluntary muscle movement)
and microscopic hyaline droplets (fungal or branched structures) in the kidneys were seen in rats exposed to isopropanol at
concentrations up to 5000 ppm for 6 hours per day, 5 days per week, for 13 weeks (Burleighflayer et al, 1994). Inhalation
of high levels of isopropanol (4,000 and 8,000 ppm for 8 hours) has produced congestion in the liver, lungs, and spleen of
laboratory animals (Laham S, et al, 1980, "Drug and Chemical Toxicology).

Oral and inhalation animal studies isopropanol has been shown to cause fetotoxic and reproductive effects at levels which
did not show any maternal toxicity. These effects include reductions in fetal litter weight, reductions in live births and
significant skeletal malformations in rats. [Nelson, BK et al (1988), Food and Chemical Toxicology, 26(3), pps 247-254],
ryl, R.W. et al (1994), Fundamental and Applied Toxicoology, 22, pps 139-151], [Bevan, C., et al (1995), Journal of

plied Toxicology, 15(2), pps 117-123. Chronic inhalation has produced testicular effects in laboratory animals. (Kapp, Jr.,
K.W.. et al, 1996, Regulatory Toxicology and Pharmacology 23:183-192, and Burleigh-Flayer, H., et al, 1997, Fundamental
and Applied Toxicology: 36:95-111)

2) Glutaraldehyde

Glutaraldehyde is a component of this product. in long-term experimental animal studies, glutaraldehyde caused liver
damage in mice (ACGIH, 1992), but it was not neurotoxic in rats (Spencer et al, 1978).

Female rats had increased large granular lymphocytic leukemias after receiving glutaraldehyde in the drinking water at
levels up to 1,000 ppm for 2 years (Andersen, 1996).

The results of genetic studies have been mixed with no conclusive evidence of positive effects.

In 2-year inhalation studies, there was no evidence of carcinogenic activity in male or female rats exposed to 250, 500 or
750 ppb, or in male or female mice exposed to 62.5, 125, or 250 ppb glutaraldehyde. Incidences of nasal and respiratory
lesions were increased in both male/female rats and mice. Reduction in body weight, as compared to the controls was also
noted.

3) Oxydiethylene bis(alkyl™ dimethyl ammonium chloride)

Not available.

4) Methanol

Methanol is a component of this product. Because methanol is eliminated from the body more slowly than ethanol, it can
have cumulative toxicity with repeated exposures (ACGIH, 1992).

cute dermal, oral, and inhalation exposure to methanol can cause Central Nervous System effects, optic nerve effects,
minished vision, and brain effects (necrosis and hemorrhaging). (Bennett, I.L. et al, 1953)

711712012, XC107W 6/10
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11 . Toxicological information

" estion of methanol can cause Central Nervous System depression, metabolic acidosis, blurred vision and blindness,

strointestinal effects, and coma and death. (Clayton, G.D. and Clayton, F.E., 1982, Patty’s Industrial Hygiene and
Toxicology, Vol2C) Dermal exposure to methanol can cause Central Nervous System depression, blurred vision, and
gastrointestinal effects. (Downie, A et al, 1992, Occupational Medicine, 42, pp 47-9) Chronic inhalation of methanol can
cause Central Nervous System depression, blurred vision, and gastrointestinal effects. (Frederick, L.J. et al, 1984, AIHA
Journal, 45, pp 51-5) Chronic inhalation of methanol has caused liver effects in laboratory animals. (Poon, R et al, 1994,
Toxocology and Industrial Health 10: 231-245) Chronic oral exposure has caused Central Nervous System effects and eye
effects in laboratory animals. [Youssef, A. F. et al (1993) Neurotoxicology and Teratology 15: 223-227; Baumbach, G.L. et
al (1977) Archives of Ophthalmology 95: 1859-1865; Hayreh, M.S. et al (1977) Archives of Ophthalmology 95: 1851-1858;
Hayreh, M.S. et al (1980) Ocular toxicity of methanol: An experimental study — Raven Press, New York, pages 35-53; and
Martin-Amat, G. et al (1977) Archives of Ophthalmology 95: 1847-1850]

Methanol has produced in vivo mutagenicity in animal studies. (Pereira, M.A. et al, 1982) and (Ward, J. B. et al, 1983)

Methano! was mutagenic in yeast (RTECS). Methanol has caused chromosome aberrations in yeast (RTECS) and
grasshoppers (Saha & Khudabaksh, 1974).

Methano! has caused birth defects in rats exposed by the oral (Infurna et al, 1981) and inhalation (Nelson et al, 1984;
Nelson et al, 1985) routes. Exencephaly (a defect in the skull bone structure that leaves the brain exposed) and cleft
palate (a fissure or unformed bone structure in the roof of the mouth (palate), lip, or facial area, occurring during the
embryonic stage of development) were increased in fetal mice exposed to methanol at an airborne concentration of
5,000 ppm or higher for 7 hours/day on days 6 to 15 of gestation.

Embryotoxicity and fetotoxicity were seen with maternal exposure to airborne concentrations of 7,500 ppm and above, and
reduced fetal weights with concentrations of 10,000 ppm or greater. The NOAEL was 1,000 ppm. Effects similar to those
seen in the 10,000 ppm dosage group were also seen in offspring of mice given a dose of 4 g/kg orally (Rogers et al,
1993).

5) Polyoxyalkylene

Jt available.

12 . Ecological information

Aquatic ecotoxicity

Product/ingredient name Result Species Exposure
Glutaraldehyde Acute EC50 0.75 to 1 ppm Fresh Daphnia - Water flea - Daphnia 48 hours
water magna - <20 hours
Acute LC50 3.5 to 4.8 ppm Fresh Fish - Rainbow trout,donaldson 96 hours
water trout - Oncorhynchus mykiss
Isopropanol Acute LC50 1400000 to 1950000 Crustaceans - Common shrimp, 48 hours
ug/L Marine water sand shrimp - Crangon crangon
Acute LC50 >1400000 ug/L Fish - Western mosquitofish - 96 hours
Gambusia affinis - 20 to 30 mm
Methanol Acute LC50 2500000 ug/L Marine Crustaceans - Common shrimp, 48 hours
water sand shrimp - Crangon crangon -
Adulit
Acute LC50 3289 t0 4395 mg/L  Daphnia - Water flea - Daphnia 48 hours
Fresh water magna - Neonate - <24 hours
Acute LC50 >100000 ug/L Fresh Fish - Fathead minnow - 96 hours
water Pimephales promelas - Juvenile
(Fledgling, Hatchling, Weanling) -
0.2t005¢g
Conclusion/Summary : Not available.

Biodegradability
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12 . Ecological information

Conclusion/Summary

: Not available.

|13. Disposal considerations

Waste disposal

. The generation of waste should be avoided or minimized wherever possible. Empty

containers or liners may retain some product residues. This material and its container
must be disposed of in a safe way. Dispose of surplus and non-recyclable products via
a licensed waste disposal contractor. Disposal of this product, solutions and any by-
products should at all times comply with the requirements of environmental protection
and waste disposal legislation and any regional local authority requirements. Avoid
dispersal of spilled material and runoff and contact with soil, waterways, drains and
sewers.

Disposal should be in accordance with applicable regional, national and local laws and regulations.

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION
for additional handling information and protection of employees.

FM . Transport information

Regulatory UN number |Proper shipping Classes PG* |Label Additional
information name information
DOT Classification |UN2924 FLAMMABLE LIQUID, |3 (8) ] -

CORROSIVE, N.O.S.
(Contains: Methanol,
Glutaraldehyde)

1 DG Classification |UN2924 FLAMMABLE LIQUID, | 3 (8) il -
CORROSIVE, N.O.S.
(Contains: Methanol,
Glutaraldehyde)

IMDG Class UN2924 FLAMMABLE LIQUID, |3 (8) Il Emergency
CORROSIVE, N.O.S.
(Contains: Methanol, F-E S-C
Glutaraldehyde)

IATA-DGR Class UN2924 FLAMMABLE LIQUID, |3 (8) ] -
CORROSIVE, N.O.S.
(Contains: Methanol,
Glutaraldehyde)

PG* : Packing group

DOT Reportable Methanol, 13181 gal of this product.

Auantity

7/17/2012. XC107W 8/10
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14 . Transport information

arine pollutant Not applicable.

North-America NAERG

: 153

15 . Regulatory information

HCS Classification

U.S. Federal regulations

SARA 313

Supplier notification

United States inventory
(TSCA 8b)

Canada
WHMIS (Canada)

Canada (CEPA DSL):

: Flammable liquid

Corrosive material
Sensitizing material
Target organ effects

. United States inventory (TSCA 8b): All components are listed or exempted.

SARA 302/304/311/312 extremely hazardous substances: No products were found.
SARA 302/304 emergency planning and notification: No products were found.
SARA 302/304/311/312 hazardous chemicals: Methanol; Isopropanol; glutaraldehyde
SARA 311/312 MSDS distribution - chemical inventory - hazard identification: X-
CIDE™ 107W INDUSTRIAL BACTERICIDE: Fire hazard, Immediate (acute) health
hazard, Delayed (chronic) health hazard

CERCLA: Hazardous substances.: Potassium hydroxide: 1000 Ibs. (454 kg); Methanol:
5000 Ibs. (2270 kg);
Clean Water Act (CWA) 307: No products were found.

Clean Water Act (CWA) 311: Potassium hydroxide
Clean Air Act (CAA) 112 regulated flammable substances: No products were found.

Clean Air Act (CAA) 112 regulated toxic substances: No products were found.
Clean Air Act Section 112(b) Hazardous Air Pollutants (HAPs) :

Listed
Product name CAS number Concentration
: Methanol 67-56-1 1-5

: All components are listed or exempted.

: Class B-2: Flammable liquid

Class D-1B: Material causing immediate and serious toxic effects (Toxic).
Class D-2A: Material causing other toxic effects (Very toxic).

Class D-2B: Material causing other toxic effects (Toxic).

Class E: Corrosive material

: All components are listed or exempted.

16 . Other information

Label requirements

National Fire Protection
Association (U.S.A.)

7/17/2012.

. FLAMMABLE LIQUID AND VAPOR. CAUSES EYE AND SKIN BURNS. CAUSES

RESPIRATORY TRACT IRRITATION. MAY CAUSE ALLERGIC SKIN REACTION.
MAY BE HARMFUL IF SWALLOWED. PROLONGED OR REPEATED CONTACT MAY
DRY SKIN AND CAUSE IRRITATION. CONTAINS MATERIAL THAT MAY CAUSE
TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA.

Flammability
Health Instability
Special

XC107W 9/10
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16 . Other information

‘ate of printing 1 711712012,
# Indicates information that has changed from previously issued version.

Notice to reader

NOTE: The information on this MSDS is based on data which is considered to be accurate. Baker Hughes,
however, makes no guarantees or warranty, either expressed or implied of the accuracy or completeness of this
information.

The conditions or methods of handling, storage, use and disposal of the product are beyond our control and may
be beyond our knowledge. For this and other reasons, we do not assume responsibility and expressly disclaim
liability for loss, damage or expense arising out of or in any way connected with the handling, storage, use or

disposal of this product.

This MSDS was prepared and is to be used for this product. If the product is used as a component in another
product, this MSDS information may not be applicable.

711712012, XC107W 10/10
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Baker Petrolite
®
X-CIDE"™ 207
Industrial Bactericide
DESCRIPTION: Ecature: .
¢ Non-formaldehyde formulation
This product is a granular isothiazoline used to Benefit:
control bacterial degradation of fracturing and e Environmentally better alternative than many
drilling fluids. other products
Feature:
APPLICATION: e Preservative chemistry
. : : Benefit:
This biocide must only be applied as specified on e Maintains fluid integrity for extended periods
the label.
e Feature:
X-CIDE® 207 bactericide is used to control a broad .
. . . s e Broad spectrum activity
spectrum of microorganisms in water-based drilling, Benefit:

completion, fracturing and packer fluids. A typical
application in drilling fluids is 6 to 36 pounds per 400
barrels depending upon the severity of contamination.
This product should be added through the mud
hopper or in the vortex formed by a paddle agitator.

A typical application in fracturing fluids is 6 pounds
per 20,000 gallons water.

TYPICAL PROPERTIES:

Specific Gravity @ 60°F (16°C)  0.72

Density @ 60°F (16°C) 6.00 1bs/US gal
(0.72 kg/L)
Flash Point, SFCC >200°F (>93°C)

Pour Point, ASTM D-97 -20°F (-29°C)
Solubility, 1% in water Soluble

FEATURES AND BENEFITS:

Feature:
e Granular formulation
Benefits:
e Easier to apply than liquids
¢ Minimizes exposure during handling
¢ Unaffected by temperature

X-CIDE is a registered trademark of Baker Hughes Incorporated.

e Effective against sulfate reducing, acid
producing, anaerobic and general aerobic
bacteria

SAFETY AND HANDLING:

X-CIDE 207 industrial bactericide is available in
1-gallon jugs with each jug containing 6 pounds of
product. Available in 6-jug cases.

X-CIDE 207 bactericide is a registered biocide
(EPA Registration Number 10707-44). See the
container label for precautionary, environmental,
first aid, handling, storage and disposal information.

Before handling, storage or use, see the Material
Safety Data Sheet (MSDS) for details.

Baker Petrolite 24 Hour Emergency Hotline:
1-800-424-9300 (CHEMTREC) U.S.A.
1-613-996-6666 (CANUTEC) Canada

Baker Petrolite Customer Care Hotline:
1-800-872-1916 (8 a.m. to 5 p.m. CST)

Disclaimer of Liability: Baker Petrolite Corporation (BPC) warrants to purchaser, but no third parties or others, the specifications for the product shall fall within a generally
recognized range for typical physical properties established by BPC when the product departs BPC's point of origin and that any services shall only be performed in accordance
with applicable written work documents. BPC MAKES NO OTHER WARRANTY OR GUARANTEE OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING NO IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, REGARDING ANY SERVICES PERFORMED OR PRODUCT SUPPLIED. BPC wil
give purchaser the benefit of BPC's best judgment in making interpretations of data, but does not guarantee the accuracy or comeciness of such interpretations. BPC's
recommendations contained herein are advisory only and without representations as to the results, BPC shall not be liable for any indirect, special, punitive, exemplary or

consequential damages or losses from any cause whatsoever including bul not limited to its negligence.

BPPD2134 (09/2006)

© 2006 Baker Hughes Incorporated All rights reserved.
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ke  Material Safety Data Sheet

Baker Petrolite

Section 1. Chemical Product and Company Identification

Product Name X-CIDE® 207 INDUSTRIAL MICROBIOCIDE Code XC207
Supplier Baker Petrolite Version 3.0

A Baker Hughes Company

12645 W. Airport Blvd. (77478)

P.O. Box 5050

Sugar Land, TX 77487-5050
For Product Information/MSDSs Call: 800-231-3606
(8:00 a.m. - 5:00 p.m. cst, Monday - Friday) 281-276-5400

Material Uses Microbiocide Effective Date 4/24/2006
24 Hour CHEMTREC 800-424-9300 (U.S. 24 hour) Print Date 4/24/2006
Emergency Baker Petrolite 800-231-3606

Numbers (001)281-276-5400

CANUTEC 613-996-6666 (Canada 24 hours)
CHEMTREC Int'l 01-703-527-3887 (International 24 hour) |® a trademark of Baker Hughes, Inc.

National Fire Protection Flammability

Association (U.S.A.)

Health{ 3 >

; Instability
\\,@0

Specific Hazard

Section 2. Hazards Identification

Physical State and State: Granular. Solid., Color: Tan. Red., Odor: Mild.

Appearance

CERCLA Reportable Not applicable.

Quantity

Hazard Summary DANGER. May cause chronic effects. May be corrosive to eyes, skin and respiratory tract.

Contains a component that may cause cancer. May cause skin sensitization (allergic reaction).

Routes of Exposure Skin (Contact), Eyes, Inhalation.

Potential acute health

effects
Eyes May be corrosive to the eyes. May cause eye burns and permanent eye injury.
Skin May be corrosive. Skin contact may produce burns. Skin sensitizer. May cause allergic skin
reactions with repeated exposure.
Inhalation May be irritating to lungs.
Ingestion Not considered a likely route of exposure, however, may be corrosive if swallowed.
Medical Conditions Exposure to this product may aggravate medical conditions involving the following: respiratory
aggravated by tract, skin/epithelium, eyes.
Exposure

See Toxicological Information (section 11)

Additional Hazard Not available.
Identification Remarks

I Continued on Next Page
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Section 3. Composition and Information on Ingredients

Name CAS # % by Weight
Diatomaceous earth, calcined 91053-39-3 30-60
Magnesium nitrate 10377-60-3 5-10
5-chloro-2-methyl-4-isothiazolin-3-one 26172-55-4 5-10
Magnesium chloride 7786-30-3 1-5
2-Methyl-4-isothiazolin-3-one 2682-20-4 1-5
Crystalline silica: cristobalite 14464-46-1 0.1-1
Crystalline silica: Quartz (SiO2) 14808-60-7 0.1-1

See Section 8 for information on permissible exposure limits and threshold limit values.

Section 4. First Aid Measures

Eye Contact

immediately flush the eye(s) continuously with lukewarm, gently flowing water for at least 20-60
minutes while holding the eyelid(s) open. Get medical attention immediately.

Skin Contact

Remove contaminated clothing and shoes immediately. Wash affected area with soap and mild
detergent and large amounts of lukewarm, gently flowing water until no evidence of chemical
remains (for at least 20-60 minutes). Get medical attention if irritation occurs.

Inhalation

Remove to fresh air. Oxygen may be administered if breathing is difficult. If not breathing,
administer artificial respiration and seek medical attention. Get medical attention if symptoms
appear.

Ingestion

Get medical attention immediately. If swallowed, do not induce vomiting unless directed to do so
by medical personnel. Wash out mouth with water if person is conscious. Never induce vomiting
or give anything by mouth to a victim who is unconscious or having convulsions.

Notes to Physician

Not available.

Additional First Aid
Remarks

Not available.

Section 5. Fire Fighting Measures

Flammability of the
Product

Not regulated as flammable or combustible.

OSHA Flammability
Class

nB

Products of
Combustion

These products are carbon oxides (CO, CO2), Hydrogen chloride fumes, nitrogen oxides (NO,
NO; etc.), Oxides of silicon, Oxides of magnesium, sulfur oxides (SOz, SOs etc.), Aluminum
oxides (AIOx), Oxides of iron..

Fire Hazards in
Presence of Various
Substances

Open Flames/Sparks/Static. Heat.

Fire Fighting Media
and Instructions

In case of fire, use foam, dry chemicals, or CO2 fire extinguishers. Evacuate area and fight fire
from a safe distance. Water spray may be used to keep fire-exposed containers cool. Keep
water run off out of sewers and public waterways.

Protective Clothing
(Fire)

Do not enter fire area without proper personal protective equipment, including NIOSH approved
self-contained breathing apparatus.

Special Remarks on
Fire Hazards

Avoid temperature extremes. During a fire, irritating and highly toxic gases may be generated by
thermal decomposition or combustion. Hazardous combustion products may include hydrogen
chloride, carbon monoxide, carbon dioxide and oxides of nitrogen and sulfur.

I Continued on Next Page
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Section 6. Accidental Release Measures

Spill Put on appropriate personal protective equipment. Evacuate surrounding areas, if necessary.
Vacuum or carefully scoop up spilled materials and place in an appropriate container for
disposal. Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Other Statements Not applicable.

Additional Accidental Not available.
Release Measures
Remarks

Section 7. Handling and Storage

Handling and Storage  Put on appropriate personal protective equipment. Avoid contact with eyes, skin, and clothing.
Avoid breathing vapors or dusts. Use only with adequate ventilation. Store in a dry, cool and well
ventilated area. Keep away from incompatibles. Keep container tightly closed and dry.

Additional Handling Not available.
and Storage Remarks

Exposure Limits Diatomaceous earth, calcined ACGIH (United States).
TWA: 10 mg/m?®
TWA: 3 mg/m?

OSHA (United States).
TWA: 15 mg/m?®
TWA: 5 mg/m?®

Magnesium nitrate Not available.

5-chloro-2-methyl-4-isothiazolin-3-one Manufacturer. (United States).
TWA: 0.076 mg/m?®
STEL: 0.23 mg/m?®

Magnesium chloride Not available.

2-Methyl-4-isothiazolin-3-one Manufacturer. (United States).
TWA: 1.5 mg/m?®
STEL: 4.5 mg/m®

Crystalline silica: cristobalite ACGIH (United States). Notes:
Respirable
TWA: 0.025 mg/m® 8 hour/hours.
OSHA PEL 1989 (United States).
TWA: 0.05 mg/m* 8 hour/hours.

Crystalline silica: Quartz (SiO2) ACGIH (United States). Notes:
Respirable
TWA: 0.025 mg/m® 8 hour/hours.
OSHA PEL 1989 (United States).
TWA: 0.1 mg/m® 8 hour/hours.

Section 8. Exposure Controls/Personal Protection

Continued on Next Page
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Additional Information The OSHA Exposure Limit for cristobalite has been revoked. The OSHA Exposure Limit for quartz

on Exposure Limits has been revoked. The OSHA permissible exposure levels shown above are the OSHA 1989
levels or from subsequent OSHA regulatory actions. Although the 1989 levels have been vacated
the 11th Circuit Court of Appeals, Baker Petrolite Corporation recommends that these lower
exposure levels be observed as reasonable worker protection.

Engineering Controls  Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of
vapors or particles below their respective threshold limit value. Ensure that eyewash stations and
safety showers are proximal to the work-station location.

Personal Protection
Personal Protective Equipment recommendations are based on anticipated known manufacturing and use conditions.
These conditions are expected to result in only incidental exposure. A thorough review of the job tasks and conditions by a
safety professional is recommended, however, to determine the level of personal protective equipment appropriate for these
job tasks and conditions.
Eyes Chemical safety goggles. Use full face shield if splashes could occur.
Body Wear long sleeves and chemical resistant apron to prevent repeated or prolonged skin contact.
Respiratory Respirator use is not expected to be necessary under normal conditions of use. In poorly
ventilated areas, emergency situations or if exposure levels are exceeded, use NIOSH approved
full face respirator.
Hands Chemical resistant gloves. Nitrile gloves. Butyl rubber gloves.
Feet Chemical resistant boots or overshoes.

Other information Not available.

Additional Exposure Substance may be harmful if swallowed. In extreme cases (ingestion) may cause liver and/or
Control Remarks kidney damage.

Section 9. Physical and Chemical Properties

Physical State and Granular. Solid. Odor Mild.
Appearance

pH Not available. Color Tan. Red.

Specific gravity 0.714-0.726

Density 5.95 - 6.05 Ibs/gal

Flash Points Closed cup: >93.4°C (200°F). (SFCC)

Flammable Limits L.E.L. Not available. U.E.L. Not available.

Autoignition Not available.
Temperature

Initial Boiling Point Not available.

Boiling Point Not available.

Vapor Density >1 (Air=1)

Vapor Pressure 15.8 - mm Hg @ 21°C (70°F) Calculated Value for all Components.
Evaporation Rate Not Available or Not Applicable for Solids.
VOC Not available.

Viscosity Not available.

Pour Point -20°F (-29°C)

Solubility (Water) Dispersible

Physical Chemical Not available.

Comments

I Continued on Next Page
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Section 10. Stability and Reactivity

Stability and Reactivity The product is stable.

Conditions of Not available.

Instability

Incompatibility with Oxidizing material.

Various Substances

Hazardous Not applicable.

Decomposition

Products

Hazardous Hazardous polymerization is not expected to occur.

Polymerization

Special Stability & Not available.
Reactivity Remarks

Section 11. Toxicological information

Component Toxicological Information
Acute Animal Toxicity

Diatomaceous earth, calcined Not available.

Magnesium nitrate ORAL (LD50): Acute: 500 to 5000 mg/kg [Human].
5-chloro-2-methyl-4-isothiazolin-3-one Not available.

Magnesium chloride ORAL (LD50): Acute: 4700 mg/kg [Mouse]. 2800 mg/kg

[Rat].

2-Methyl-4-isothiazolin-3-one Not available.

Crystalline silica: cristobalite Not available.

Crystalline silica: Quartz (SiO2) Not available.

Chronic Toxicity Data
1) Diatomaceous earth, calcined

Not available.

2) Magnesium nitrate

Repeated small oral doses of nitrate may cause weakness, depression, headache and mental impairment. Magnesium
nitrate is a methemoglobin-forming agent, chronic exposure may effect the ability of the blood carry oxygen causing the lips
and skin to turn blue. Magnesium nitrate has not been evaluated for its carcinogenicity in humans or animals. Generally,
nitrates can be reduced to nitrites, under anaerobic conditions (without oxygen), and nitrites can react with amines to form
carcinogenic N-nitrosamines (Reprotext).

3) 5-chloro-2-methyl-4-isothiazolin-3-one

Not available.

4) Magnesium chloride

Continued on Next Page
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Magnesium chloride is a component of this product. Magnesium chloride has caused chromosome abberrations in human
cells, but was not mutagenic in mouse or hamster cells. Magnesium chloride was inactive for inducing DNA damage in the
B. subtiliis rec assay. (Micromedex)

5) 2-Methyl-4-isothiazolin-3-one
Not available.
6) Crystalline silica: cristobalite

Silica crystalline as Cristobalite is a component of this product. Cristobalite is listed by NTP as a suspect carcinogen, by
OSHA as a possible carcinogen, and by IARC as a possible carcinogen. Silica exists in several forms, but only the crystalline
materials produce the chronic pulmonary condition termed specifically silicosis. Chronic inhalation of airborne crystalline
silica dust may lead to fibrotic lung disease, silicosis or cancer (based on animal studies and limited evidence of
carcinogenicity in humans).

An inhalation study in humans at a dose of 16 mppcf/8H/17.9Y intermittent produced toxic effects to the lungs, thorax, or
respiration resulting in fibrosis, focal (pneumoconiosis), cough and dyspnea (RTECS).

An intratracheal (inside the airway tube between the voice box and chest cavity) dose of 200 mg/kg in rats produced lung,
thorax, or respiration effects resulting in fibrosis, focal (pneumoconiosis).(RTECS) An intrapleural (inside the membrane
lining of the lung cavity) dose of 90, and 100 mg/kg in rats produced tumors, and blood lymphomas (malignant but treatable
cancer) including Hodgkin's disease (a type of lymphoma cancer). (RTECS)

7) Crystalline silica: Quartz (SiO2)

Crystalline silica as quartz is a component of this product. Prolonged inhalation of respirable crystalline quartz may cause
delayed chronic lung injury - silicosis. Silicosis is a form of disabling pulmonary fibrosis which can be progressive and may
lead to death. Silicosis may progress without further exposure to silica (Hathaway et al, 1991). Chronic inhalation of silica
dust suppressed the immune response in mice (Scheuchenzuber et al, 1985), and a decreased immune response has also
been shown in silicotics (Barlogova et al, 1981). The effect of silica on the immune mechanism may be mediated by its
toxicity to pulmonary macrophages, a critical component of the immune response, and may have implications for the
increased susceptibility of silicotics to respiratory infections, particularly tuberculosis. Inhaled crystalline silica particles
induced several signs of pulmonary injury and inflammation in rats exposed to an airborne concentration of 50 mg/m3 for 6
hours per day for 5 days (Driscoll et al, 1991).

IARC (International Agency for Research on Cancer) rates crystalline silica as a "Probable Human Carcinogen" (Group 2A).
The US NTP (National Toxicology Program) rates respirable crystalline silica as an "Anticipated Carcinogen".

Silica has been inactive for inducing DNA damage in the B. subtilis rec assay (Kanematsu et al, 1980), chromosome damage
or sister chromatid exchanges in hamster cells (Price-Jones et al, 1980), chromosome damage in human cells (Oshimura et
al, 1984), in vitro oncogenic transformation of hamster cells into cancer cells (Oshimura et al, 1984), and induction of
micronuclei in mouse bone marrow (Vanchugova et al, 1985). Crystalline silica has caused DNA strand breaks in vitro;
etching the surface with hydrofluoric acid reduced this activity.

At the time of this review, no reproductive studies were found for silica in humans. Few reproductive data are available for
silica. As a component of welding fume, it caused infertility and fetal death in rats (Dabrowski et al, 1966). Intratracheal
instillation of silica prolonged the estrus cycle in rats (Parsadanian, 1967). So-called "soluble silica" was tested for
reproductive effects in rats, but the results were not available at the time of this review (Smith et al, 1973).

Product Toxicological Information
Acute Animal Toxicity DERMAL (LD50): Acute: >5000 mg/kg [Rabbit].

Target Organs respiratory tract, skin/epithelium, eyes.

Continued on Next Page
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Other Adverse Effects Eye Irritation Score = 4 (Extreme lIrritant/Corrosive). Skin Irritation Score = 4 (Extreme
Irritant/Corrosive). Prolonged exposure to silica may cause a lung disease called silicosis.
Symptoms of silicosis include pain in the chest, coughing and tiring after slight excursions.

Section 12. Ecological Information

Ecotoxicity X-CIDE® 207 INDUSTRIAL Sheepshead minnow 96 hour/hours 9.2 mg/|
MICROBIOCIDE (LC50)
BODS5 and COD Not available.

Biodegradable/OECD  Not available.

Toxicity of the Products Not available.
of Biodegradation

Special Remarks An EcoTox™ Report, and/or the material's environmental fate is available upon request at the
following number: 1-800-235-4249, then press 4.

Section 13. Disposal Considerations

Responsibility for proper waste disposal rests with the generator of the waste. Dispose of any waste material in accordance
with all applicable federal, state and local regulations. Note that these regulations may also apply to empty containers, liners
and rinsate. Processing, use, dilution or contamination of this product may cause its physical and chemical properties to
change.

Additional Waste Not available.
Remarks

Section 14. Transport Information

DOT Classification CORROSIVE SOLID, ACIDIC, ORGANIC, N.O.S.
(Contains: 5-Chloro-2-methyl-4-isothiazolin-3-one,
2-Methyl-4-isothiazolin-3-one), 8, UN3261, II

CORROSIVE

DOT Reportable Not applicable.
Quantity

Marine Pollutant Not applicable.

Additional DOT Not available.
information

Emergency Response 154
Guide Page Number

Section 15. Regulatory Information

HCS Classification Target organ effects. Corrosive. Sensitizer. Contains a component that may cause cancer..

U.S. Federal
Regulations

Continued on Next Page
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Environmental Extremely Hazardous Substances: Not applicable to any components in this product.
Regulations SARA 313 Toxic Chemical Notification and Release Reporting: Magnesium nitrate;
SARA 302/304 Emergency Planning and Notification substances: Not applicable to any
components in this product.
Hazardous Substances (CERCLA 302): Not applicable to any components in this product.
SARA 311/312 MSDS distribution - chemical inventory - hazard identification: immediate health
hazard; delayed health hazard;

Clean Water Act (CWA) 307 Priority Pollutants: Not applicable to any components in this product.
Clean Water Act (CWA) 311 Hazardous Substances: Not applicable to any components in this
product.

Clean Air Act (CAA) 112(r) Accidental Release Prevention Substances: Not applicable to any
components in this product.

Threshold Not applicable.

Planning

Quantity (TPQ)

TSCA Inventory All components are included or are exempted from listing on the US Toxic Substances Control
Status Act Inventory.

This product contains the following components that are subject to the reporting requirements of
TSCA Section 12(b) if exported from the United States: 5-chloro-2-methyl-4-isothiazolin-3-one;
2-Methyl-4-isothiazolin-3-one.

State Regulations State specific information is available upon request from Baker Petrolite.

International
Regulations

Canada All components are compliant with or are exempted from listing on the Canadian Domestic
Substance List.

WHMIS (Canada) D-2A, E

European Union All components are included or are exempted from listing on the European Inventory of Existing
Commercial Chemical Substances or the European List of Notified Chemical Substances.

International inventory status information is available upon request from Baker Petrolite for the
following countries: Australia, China, Korea (TCCL), Philippines (RA6969), or Japan.

Other Regulatory This product is subject to regulation under the US Federal Insecticide, Fungicide and Rodenticide

Information ACT (FIFRA) and is therefore exempt from US Toxic Substance Control Act (TSCA) Inventory
listing requirements. EPA Registration No. 10707-44. Offshore Chemical Notification Scheme
(OCNS) rating: Group A O-VII

Section 16. Other Information

Other Special File 59

Considerations  07/16/03 - Change to Section 15.
04/12/06 - Changes to Sections 2, 3, 5, 8, 9 and 15
04/24/06 - Change to Section 8.

In April, 2005, a number of format changes were made. The most notable of these were switching Sections 2
and 3, moving the exposure limits to Section 8, and moving the flash point from Section § to Section 9.

Baker Petrolite Disclaimer

Continued on Next Page
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NOTE: The information on this MSDS is based on data which is considered to be accurate. Baker Petrolite, however,
makes no guarantees or warranty, either expressed or implied of the accuracy or completeness of this information.

The conditions or methods of handling, storage, use and disposal of the product are beyond our control and may be
beyond our knowledge. For this and other reasons, we do not assume responsibility and expressly disclaim liability for

loss, damage or expense arising out of or in any way connected with the handling, storage, use or disposal of this
product.

This MSDS was prepared and is to be used for this product. If the product is used as a component in another product,
this MSDS information may not be applicable.
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Attachment I: FORMATION TESTING PROGRAM

A five day step-rate test was conducted between Nov 12" and Nov 16", 2012 to evaluate the
Huntersville formation’s capacity to accept injection fluids. Injection rate and surface pressure
were monitored and recorded durin% the test. Bottom hole pressure and temperature were
recorded from Nov 8" thru Nov 26", The testing indicated that the Marjorie C. Yanity 1025 well
may be capable of sustaining injection rates on the order of 2 Bbl/min or approximately 2,800
Bbl/day on a short-term basis. Considering the duration of the test, a maximum injection rate of
2,000 Bbl/day is proposed for the operation of the facility, with an average injection rate of 1,000
Bbl/day expected.

The Marjorie C. Yanity 1025 was initially completed by perforating and stimulating with acid.
Based on the closure stress determined from the original completion an MASIP of 2,934 psi for a
10.2 ppg injected fluid was calculated (see Attachment H). An MASIP of 2,900 psi is proposed
for the operation of the well.

Included in this section:

- Plot of injectivity test data.
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Attachment J: STIMULATION PROGRAM

Additional perforations will be added to the Marjorie C. Yanity 1025 from 7,564’ to 7,620°.
Perforations will be shot at six shots per foot and will be treated with acid. Periodic acid washes
will be performed as needed during the life of the well to remove scale build-up and maintain
injectivity.

If necessary to increase future injectivity, the well may be hydraulically fractured in the

Huntersville Chert. Should it be determined that stimulation is needed, a plan for the stimulation
will be submitted.

Included in this section:

- Diagram highlighting proposed additional perforations from 7,564’ to 7,620°.



—r

—

e

L
U

-

T~

rtd

]

a

.y

—als

1b

"J

AL s
! /... a4 1\h .._
: ! NV
1 T J g
i {
{ n i\ BAKLE"
- \ A
\ \ Y
| ¥
|
o = o =
o ! 2o
14 Jh. S® TES D
ESUPZ __M...mq; 3 \I%M.W.J; i / 7
__ —t 4 b~ r.....\ IW._I\ W.m.m /| ) M.M.WM NP ‘r__l..... —I.\‘\,..... L 4| —_~ Ll -
[ &8 EZS7
I~
- ———r ——— e
ﬁ 00 O00O00ODOOO 00000 OODOODOODOOODO (-] 0000 O0OO0OOO0OO
S Q S 3 2 S Yo |O
3 o 23 % y > S u |08
0 Z @ 3 QO 8 Qo |0
e~ I~ ) e} ), ] ~ ~
~ ~ ~ O ==
(]
1 1 1 1 [
\
111 =4" C1 T T 1 -F1-t iy G - X T s ik el o B - - o o B N E L L T R Al O B e o =fn =
. ..f i 7/
ﬁ. A \| / \, é
— T g HmmEE Y = 1Y
et e | o, R. | e e L m ] o i b b ] ™ B = — ”_... L - 2 - L
Zi h N
i i ¥




PGE

K

INJECTION PROCEDURES

UIC Permit App.



Attachment K: INJECTION PROCEDURES

Injection will be conducted using a positive displacement pump and are expected to operate 24
hours a day. The positive displacement pump will be equipped with an automatic shutdown set
to maximum tubing and casing pressures. Facilities will include 4,000 Bbls of storage capacity
and monitoring equipment designed to meter injection rate and tank levels. Tubing and
production casing pressures, injection rate, and tank levels will be continuously monitored with a
SCADA system that can be accessed remotely.
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Attachment L: CONSTRUCTION PROCEDURES
Included in this section for the Marjorie C. Yanity 1025 well are the following:
- Litho-Density/Compensated Neutron/Gamma Ray Log.

- Cement Bond/Gamma Ray/CCL Log.




