District | State of New Mexico

1625 N. French Dr., Hobbs, NM 88240 ; Form C-141
Dstrict 11 Energy Minerals and Natural Resources Revised October 10, 2003
1301 W. Grand Avenue, Artesta, NM 88210 C
District 111 ; i visi gSubmit 2 Copies to appropriate
1000 Rio Brazos Road, Aztec, NM 87410 Oil Conservation DIYISIOH " District Office in accordance
District IV ' 1220 South St. Francis Dr. with Rule 116 on back
1220 S St Francis Dr., Santa Fe, NM 87505 Santa Fe NM 87505 . side of form
e
Release Notification and CorrectiveV ctlon
OPERATOR ] Initial Report ~ [X] Final Report
Name of Company  Apache Corporation Contact  Travis Carncs
Address  P.O. Drawer D, Monument, NM 88265 Telephone No.  (432) 425-2962
Facility Name _ Statc Q Battery @2 | Facility Type  Production
| Surface Owner _ State of New Mexico | Mineral Owner _ Apache Corporation MeeaseNo. 035591 B
LOCATION OF RELEASE kPl 20025 So6ltb
Unit Letter | Section | Township | Range | Feet from the | North/South Line | Feet fromthe | East/West Line | County
J 16 208 37E 1980 South 2310 East Lea
Latitude 32.57059 Longitude -103.25415
NATURE OF RELEASE
Type of Release  Produced Water Volume of Release  UNK Volume Recovered 5 Bbls
Estimate 6-24 Bbls
Source of Relcase ~ Water discharge line Date and Hour of Occurrence Date and Hour of Discovery
Was Immediate Notice Given? IfYES, To Whom?
[0 Yes [ No [XI Not Required
By Whom? Datc and Hour
Was a Watercourse Reached? If YES, Volume Impacting the Watercourse.
: 0 Yes X No
If a Watercourse was Impacted, Describe Fully.*
No watercourse was impacted APR 10 7004
=0 y

Describe Cause of Problem and Remedial Action Taken. *
Corrosion caused a failure in the integrity of the water pump discharge line. The pumper isolated the leak, shut down the wells, and called a vacuum
truck. The vacuum truck recovered 5 Bbls produced water. A roustabout gang repaired the line & returned it to service.

Describe Arca Affected and Cleanup Action Taken.*

The release was contained inside the berm of the battery and was restricted to the area around the production equipment. The approximate size of the
spill footprint was 1700 ft>. Chloride from the release of produccd water at the State Q Battery (recent & historic) may enter ground water but will not
cause a measurable increcase 1in ground water chioride concentration. No action is required to protect fresh watcr, public health, the environment, property
or human safety.

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other
federal, state, or local laws and/or regulations.

ﬂ OIL CONSERVATION DIVISION

Printed Name:  Travis Carnes \\\'\P\¢

Title:  Production Foreman

E-mail Address:  travis.carnes@usa.apachecorp.com

Date:  4/7/09 Phone: 4324252962 | FEIRL.O 12\ 412K %Q-%Z\%

* Attach Additional Sheets If Necessary
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Dastrict [
1625 N. French Dr., Hobbs, NM 88240

State of New Mexico

Form C-141

District IT Energy Minerals and Natural Resources Revised October 10, 2003
1301 W Grand Avenue, Artesia, NM 88210 Submit 2 Coni
Dustriet {11 1 i ivisi ubmit opies to appropriate
1000 Rio Brazos Road, Aztec, NM 87410 Oil Conservation DIVIISlOI’l District Q ice (n aggorgfmce
Disingt i1V 1220 South St. Francis Dr. with Rule 116 on back
1220 S. St. Francis Dr, Santa Fe, NM 87505 Santa F e, NM 87505 side of form
Release Notification and Corrective Action
OPERATOR [ initial Report  [] Final Report

Name of Company  Apache Corporation Contact Travis Carnes

Address  P.O. Drawer D, Monument, NM 88265 Telephone No.  (432) 425-2962

Facility Name State Q Battery Facility Type  Production
| Surface Owner State of New Mexico | Mineral Owner  Apache Corporation ] Lease No. 035591

LOCATION OF RELEASE
Unit Letter | Section | Township | Range | Feet from the { North/South Line | Feet from the | East/West Line | County
J 16 208 37E 1980 South 2310 East Lea
Latitude__ 32.57059 Longitude -103.25415
NATURE OF RELEASE
Type of Release Produced water Volume of Release UNK Volume Recovered 5 Bbls
Estimate 6-24 Bbls
Source of Release Water discharge line Date and Hour of Occurrence Date and Hour of Discovery
1/20/09 - AM 1/20/09 - 11:00 AM

Was Immediate Notice Given?

If YES, To Whom?

O Yes [ No [X] Not Required

By Whom? Date and Hour

Was a Watercourse Reached? If YES, Volume Impacting the Watercourse.

O Yes X No

If a Watercourse was Impacted, Describe Fully.*

No watercourse was impacted

Describe Cause of Problem and Remedial Action Taken.*
Corrosion causcd a failure in the intcgrity of the water pump discharge line. The pumper isolated the leak, shut dowa the wells, and called a vacuum
truck. The vacuum truck recovered 5 Bbls produced water. A roustabout gang repaired the line & retumed it to service.

Describe Area Affected and Cleanup Action Taken.*
‘The release was contained inside the berm of the battery and was restricted to the area around the production equipment. The approximate size of the
spill footprint was 1700 fi’. Impact to ground water and/or environment is being investigated as described in the attachment,.

T hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as “Final Report" does not relieve the operator of liability
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health
or the environment. In addition, NMOCD acceptance of a C-141 report does not religve the operator of responsibility for compliance with any other

federal, state, or local laws and/or regulations.
OIL CONSERVATION DIVISION

Si@qtuzc;»—-—%ﬁa & Qmw.»-
— Approved by District SupewisWa 4 /7
y 2

Printed Name: Travis Cames
Title:  Production Foreman Approval Date: Expiration Date-
E-mail Address:  travis.carnes{@usa.apachecorp.com Conditions of Approval:

Attached [}

Date: 1721109 Phone:432-425-2962

*

Attach Additional Sheets If Necessary

RECEIVED

FEB 03 2009
o ... HOBBSOCD . :
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February 3, 2009

Mr. L.W. Hill

NMOCD District 1

1625 N. French Drive
Hobbs, New Mexico 88240
Via Email and FEDEX

RE:  Apache Corporation State Q Battery
Notice of Release T20S, R37E Section 16 UL J, Lat 32.57059 Long -103.25415

Dear Mr. Hill:

Attached to this letter is our original C-141 for a minor release at the above-referenced site.
Under separate cover, R.T. Hicks Consultants, Ltd. will submit our final report that uses API's
Amigo produced water spill tool to help evaluate the environmental impact. Because this
release was quite small, we were not surprised to see that the evaluation determined that
the residual chloride in soil does not pose a threat to fresh water or the environment.

Apache believes that the Amigo decision tool can help us to focus our environmental efforts
on sites that require action and eliminate unnecessary responses. Because we anticipate
using the Amigo tool for larger spills (although we hope such a need does not arise), Hicks
Consultants has volunteered to meet with NMOCD in Hobbs to present their findings and
conclusions and address any questions. We look forward to working with you.

Sincerely,
Apache Corporation

7 e

Travis Carnes

RECEIVED
FEB 03 21ing
HOBBSOCD



R. T. HiCcKS CONSULTANTS, LTD.
,.ﬂ 901 Rio Grande Blvd NW A Suite F-142 A Albuguerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745

March 31 2009

Mr. Larry Johnson
NMOCD District 1

1625 N. French Drive
Hobbs, New Mexico 88240

RE:  Apache Corporation State Q Battery
Amendment to Final Report

Dear Mr. Johnson:

Apache Corporation requested R.T. Hicks Consultants amend the previously-submitted
report to include new data that Apache collected at your request.

Release Characteristics

We have amended Plate 2 to show the laboratory results of all sampling. The most recent
sampling (see Appendix A of this submission) shows:

1. The chloride concentration at BH-1 is 80 mg/kg at 3-feet below grade
2. Chloride concentrations at BH-4 show additional evidence of past releases at this

., location
D £V

4 3. Background chloride in soil is less than 16 mg/kg.

Chloride Mass in the Unsaturated Zone

Plate 2 shows the release footprint and sample locations. The recent data showing evidence
of historic releases does not change the original estimate of chloride mass for the most
recent release. The Massload calculation submitted previously remains

e 0.17 kg/m® based upon release volume estimate and chloride in the release
and

e 0.19 kg/m” using the most representative soil boring data for the recent
release

However, inclusion of the recently-acquired data affords a higher degree of certainty
regarding the threat to ground water posed by historic releases of produced water.

As we stated in the previous submission, Massload requires that data from borings show a

decrease of chloride concentration with depth. New data from BH-1 at 3-feet below grade
(80 mg/kg) eliminates the need to assume a chloride concentration of 230 mg/kg at a depth
of 3-feet.

The additional sampling at BH-4 shows chloride concentrations in soil from 0-4 feet range
N from about 500 mg/kg to about 800 mg/kg. Below 4 feet to a depth of 8 feet, chloride




April 1, 2009
Page 5

concentrations range from 320 to 400 mg/kg. From these data we conclude that historic
releases probably pooled in the areca of BH-4 and in the area of BH-3, resulting in chloride
concentrations ranging from 320 to 400 mg/kg from below the depth of 4-feet to the
capillary fringe (about 18 feet below grade) at both boring locations.

For the purpose of estimating the total chloride load using Massload, we used the values
presented in Table 1 below.

Table 1
Chloride Concentration Profiles, Chloride in mg/kg.
Extrapolated Values in Yellow.
Depth
[feet] BH-4 BH-3 BH-2 BH-1 Average |
0 - 592 304 248 . 192 334
1 592 304 248 192 334
1.5 592 304 148 192 309
2 592 592 48 192 356
2.5 496 496 48 240 320
3 816 816 48 80 440
4 784 784 48 - 80 . 424
4.5 352 352 48 80 208
5 368 368 48 80 216
6 400 400 48 80" 232
6.5 320 320 - 48 80 192
7 400 400 48 80 232
8 368 368 48 .80 216
18 368 368 48 - 80 216

All of the values highlighted in yellow represent the concentration we believe exist in the
subsurface based upon the sampling and our professional judgment. At BH-4, the average
chloride concentration over the depth interval of 4.5-7 feet is 368 mg/kg, therefore we used
this value for the concentration at 8 and 18 feet. Because shallow chloride concentration
from BH-3 is similar to (albeit less than) BH-4, we assumed in Massload that the deep
chloride concentration profile for BH-3 is also similar. For BH-2 and BH-1, we assumed
that the chloride values of 48 and 80 will be constant between the deepest sample and
ground water. The Massload spreadsheet showing the calculation of mass is presented in
Appendix B of this submission. The compact disc provides a copy of the Massload Excel
spreadsheet for the site.

Chloride Mass Input for Amigo

The revised calculation presented in the Massload program allows us to conclude
that the total mass per unit area is not 0.57 kg/m’, as previously estimated. The
new data input to Massload calculate a total chloride mass of 2.35 kg/m”.



April 1, 2009
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Texture of the Unsaturated Zone

The surface texture input of caliche remains consistent with the more recent results.
However, the deeper samples show fine sand rather than medium sand from 3-7 feet. The
chloride concentration profile also suggests that the texture of the unsaturated zone
between 3-7 feet is consistent with a finer-grained texture than medium sand.

Unsaturated Zone Input for Amigo

The new data allow us to conclude that employing a texture for the unsaturated
zone consisting of 1 part caliche and 5 parts medium sand provides the closest
match to observations in the field.

Data Evaluation Using Amigo — Most Probable Scenario

The revised Amigo report (Appendix C) generated by the input of the data identified above
and in the previous submission is the predicted chloride concentration in a hypothetical
monitoring well located at the down gradient edge of the release site.

Using the new data from BH-4 and the conservative assumptions built-into Amigo, the tool

predicts that the chloride mass at the site caused by the historic releases will migrate to
ground water and result in no impact to ground water (see Figure 1 below).

Figure 1

Max Concentration 2000.031 [mg/L] at time 16 493 Year
2050 1 R S S S :

. ‘ ' . ' 5

. 1 ' ' 1 .

025 ' : . . ’ .
2 I S T ¥ R T g
. . v v .

. s A .

__________________

Conc. at anAdjacent Well [mg/L

0 50 100 150 200 250 300
Time [year]
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Data Evaluation Using Amigo — Worst Case Scenario

The additional data demonstrate that using “medium sand” as the surface texture and
vadose zone does not agree with the observations of texture in the field (caliche, sand and
clay in the upper 4-6 feet underlain by fine sand). Additionally, because of the introduction
of the new data into Amigo, we could not create a reasonable match between chloride v.
depth profiles and the observed values in the field if “medium sand” is used for the texture
of the unsaturated zone between 0-7 feet.

Figure 2 presents our interpretation of the chloride concentrations with depth below the
spill footprint based upon site analyses as presented in Table 1. Also plotted on Figure 2 is

the Amigo-generated profile for the input
parameters outlined in Appendix D at Year 15 Figure 2: Field And AMIGO Chloride Profiles
of the simulation. Simulating a “worst case” o Chioride in mglkg 1000
scenario with the Amigo tool can involve
adjusting certain input parameters such that the
shape of the chloride v. depth profiles are
similar but the Amigo-generated profile should
represent a greater chloride load than measured
in the field. The Historic Amigo Massload
spreadsheet presented in Appendix D generated
Figure 2 and a copy of the spreadsheet is on the
attached compact disc. For the worst case
scenario, all input data remain the same as the
most probable case except

Depth in feet

—Field Ch! Profile
—— AMIGO Praofile

1. the chloride load increased from 2.35
kg/m’ (measured in the field) to 5.75
kg/m’

2. the background concentration of

chloride in the aquifer at year 15 (the
time of the chloride profile match) is 1500 mg/L to account for a 500 mg/L
decrease due to natural restoration of ground water in the area.
3. the aquifer mixing zone decreased _ _
from 30 to 20 feet Max Concentration 1525.283 [mg/L] at time 28.192 Year
4. the hydraulic conductivity of the

aquifer decreased from 80 ft/day to 60
ft/day

1550 1 -

The output from this input to Amigo under these
worst-case conditions suggests an increased
chloride concentration of 25.283 mg/L

Conc. at an Adjacent Well [mg/L]

Time [year]
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Discussion

The revised predictions of Amigo show that changes in chloride concentrations beneath the
site cannot be distinguished from natural variation of chloride concentrations in ground
water impacted by the brine release(s) from the Climax Chemical site.

Although AMIGO is not designed to predict the impact to ground water caused by recent
and historic releases at a site, such is the case here; one can provide a reasonable estimate
of the impact to ground water caused by historic releases by using the methods described in
Appendix D. Because the tool assumes that all of the chloride in the unsaturated zone was
released in a single spill event and migrates to ground water as a single large mass — not as
individual releases over time, AMIIGO will generally overestimate the impact to ground
water if the input from Massload includes historic events. Using a “chloride profile
matching” technique, such as described in Appendix D, can provide a reasonable estimate
of the “worst case” scenario.

Conclusions and Recommendation

The conclusions from the previously-submitted report remain unchanged:

1. Chloride from the release of produced water at the State Q Battery (recent and
historic) may enter ground water but will not cause a measurable increase in ground
water chloride concentration.

2. Regulated hydrocarbons are not present in sufficient concentration to pose a threat
to ground water quality

3. No action is required at this active tank battery site to protect fresh water, public
health, the environment, property or human safety.

We respectfully request closure of the regulatory file associated with this recent release.
Upon closure of the facility after production ceases, the operator will sample the entire site
and re-evaluate the conclusions and recommendations presented herein. Please contact me
if you have any questions regarding this submission. We would be pleased to meet with
NMOCD in Hobbs to address any concerns.

Sincerely,
R.T. Hicks Consultants

ol lf

Randall T. Hicks
Principal

Copy: Apache Corporation
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“*N AR DI NA L PHONE (575) 3983-2326 » 101 £. MARLAND « HOBBS, NM 88240 —
@  LABORATORIES - ':

ANALYTICAL RESULTS FOR
APACHE CORPORATION
ATTN: TRAVIS CARNES
P.O. DRAWER D
MONUMENT, NM 88265

FAX TO: (575) 393-1927

Receiving Date: 02/16/09 ! Analysis Date: 02/16/09
Reporting Date: 02/16/09 . Sampling Date: NOT GIVEN
Project Number: NOT GIVEN . Sample Type: SOIL
Project Name: STATE Q BATTERY ' Sample Condition. COOL & INTACT
Project Location: NOT GIVEN Sample Received By: ML
Analyzed By: HM
Z cr

LAB NUMBER SAMPLE ID ! (mg/kg)

H16900-1 BH-1 @ 3' 80

H16900-2 BG #3 <16

Quality Control . 490

True Value QC 500

% Recovery . 98.0

Relative Percent Difference 4.0

IMETHOD: Standard Methods | 4s00-crB” ]

Analyses performed on 1:4 w:v aqueous extracts.

gille/bs

Date

PLEASE NOTE: Liability and Damages. Cardinal’s fiability ang cllenl's exclusive remedy for any claim arising, whather based in contract or tort, shall be limited s the amoun! paid by client for analyses.
At ciaimg; agﬁm&?&\ ce and any other cause whatsoaver shall be deemed walved unless made In writing and received by Cardinal within thirty (30} days after completion of the applicable
service. In no event shall Cardinal be liabla for incidental or consaquentlal damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by clienl, it8 subsidiaries,
gffiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise, Resulls
relate only to the samples identified above. This report shall not be reproduced except in full with written spproval of Cardinal Laboratories.




ARD
1

INAL LABORATORIES
01 East Marland, Hobbs, NM 88240
(575) 393-2326 Fax (575) 393-2476

Page of
Companyﬁame: o0 b { bl?&:w BILL TO ANALYSIS REQUEST
Project Manager: TGS C";:‘Q;\Qgﬁ P.O. #

Address: s DR vz D Company:
city:__ [ ontyuanealt State: (Nt Zip: §8z65  |aun:
Phoned#: 5960 292 o sfe}  Fax# 293 - 1927 Address;
Projact #: Project Owner: City:
Projoct Name: Syl 4 gﬁm‘,‘zq State: Zip:
?_r_qjggt Location: / Phone #: N
Sampler Namao: ‘jFax #:
3 : MATRIX PRESERV| SAMPLING
T o
S
SIEISIE| 1| ||l R
zlz |3 ‘2 o —
(%] g g wi - g 8 o
4 «
S 215 SlEigiolh C,)
=i3|81213l=|21&l5|8|E
Sl=|52131817(6]2|0|b| pate | TmE
SN - Dl -
= e O () -

senice In no event shall Gardingl bs halve for incdentat of coradGuUEE! damages, Inchuding

PLEASE NOTE' Liatthty and Dacrages Cardinals kadiity ned cHamt's exciusive remecdy for any claim arising whethor baaed in Confract of fort, shali be limited
anstyyns, Afl ciaims Wechaing those for negligonee and sny othat CIUes whstsoever shall be destnad walved untess made i wiiting and racetend try Cardingl within 30 days #fisr compistion of the appicabis
wEhout Britaton, businues infatruptions, lose of uze, or 128 of profits ihcurred by eftent, Rx subsidiarios

to the amount paid by tha chent for

e

AISACS OF BUCCEISOTY B owt of Or retated (o the perdormance Of services hecsunder by Cardingt, 33 of whather such ciaim s bused o of the abeve <isted repzons or otheowia .
ampler Reiinquished: Datea: eceived By: Phone Resull: [&] No  {Add'| Phone #:
Fax Result: [%] No__ TAdd'TFax #
Time: REMARKS:
Relinquished By: | Date: Received By: R
|2 Hp-07 )
v (L Time: (/%/ %&5 . g S s - C:
o (rhmge 9:80 Q.S CCLFMS@ oxr:((C"‘éﬁawP Lom
"Delivered By (Circle One) Temp. |¥ Sampie/Condition CHECKED BY:
{initials)

Sampler - UPS - Bu

s - Other:

|
? Coo) lrn[ﬂa;k/
1 Yos Yes
i

1 Na[] No

t Cardinal cannot accept verbal changes. Ploase fax written changes to 575-393-2476,




< AR DI NAL _ PHONE (575} 393?52326 » 101 E. MARLAND » HOBBS, NM 88240
LABORATORIES i T

ANALYTICAL RESULTS FOR ;
APACHE CORPORATION ?
ATTN: TRAVIS CARNES
P.O. DRAWER D
MONUMENT, NM 88265
FAX TO: (575) 393-1927

Receiving Date: 02/17/09 - Analysis Date: 02/18/09
Reporting Date: 02/18/09 . Sampling Date: 02/17/09
Project Number: NOT GIVEN . Sample Type: SOIL
Project Name: STATE Q BATTERY % Sample Condition: INTACT
Project Location. NOT GIVEN - Sample Received By: ML
" Analyzed By: HM
! ol
LAB NUMBER SAMPLE ID : (mg/kg)
H16912-1 BH-4 @ 4 : 784
H16912-2 BH-4 @ 4.5 ' 352
H16912-3 BH-4 @ 5 : 368
Quality Control 490
True Value QC ‘ 500
% Recovery , 98.0
Relative Percent Difference ; 4.0
[METHOD: Standard Methods [ 4s00-cr8” ]

Analyses performed on 1:4 w:v aqueous extracts. :

A. any | 0;7/3%9

Chemist O i - Date

PLEASE NOTE: Liability and Damages. Cardinai's liability and cfient’s exclusive remedy for any claim erising, whether based in contract or tort, shall be imited to the amount paid by client for analyses.
All claimie] BB GILNNPA B PHEnce and any other cause whatsoever shall be deemed waived unless mada in writing and recelvad by Cardinal within thirty (30) days afier completion of the apphicable
service. In no event shall Cardinal be fiable for incidental or consequential damages, including, without limRation, business interruptions, loss of use, or loss of profits incumred by client, its subsidiaries,
affiilates or successors arising out of or related to the performance of services heraunder by Cardinal, regardless of whether such ciaim is based upon any of the above-stated reasons or otherwiso. Results
refate only to the samplas identified above. This report shall not be reproduced axcept in full with written approval of Cardinal Leboratories.



< ARDINAL LABORATORIES
101 East Marland, Hobbs, NM 88240
(575) 393-2326 Fax (575) 393-2476

Page, of
Company Name: Bracie ( eRp. BILL TO ANALYSIS REQUEST
!itci]_ect Manager: { TRAY IS AR ,J@f) P.O. #:
Address: 20, DraweR 0 Company:
ot (Vonwsentt state: Al zio:  §€z65 _ |attn:
Phone #: [9 751) 293,2/44 Faxt:  (575) Z33- 7] |address:
Project #: Project Owner: City:
Project Name: SThre. *_@L_Bﬂfﬁ‘gﬁ\/ State: Zip:
Project Location: ! Phone #:
Samp!er Name: Fax #:
MATRIX PRESERV] _SAMPLING
é g
A ij‘ ot g I ‘ ‘
HHHE 8igl. —
%@*”gﬁ o|2|8|218/813/6(2|8(5] oare | mme
Gl o 2l >4 A -
G i [vd 1 /><'
G | % L >

servces hateundet by Cardina!,

affifates or suecessory arising out of or refated t the parfytanes o
Sampler ﬁelinnuisﬁea: Date:

20y of the sbave sinted

PLERBE NOTE, Liahiiny ant Gommogts Gardiats Ty A Ghont & exciirsen ramedy fof 80y GIUAT RTISng wefer bused 1 contract or 1or, S1af be e Lo (he Seeunt ptd by the cChen for (e
snalynes ARl ctabms inchirding thoze for negligence amd any Diher tause whatsogver stmill be dearmed wateed untess made h writng end secaived by Cordingl within 30 doys pRer complaton ol the opplicsile
ZaIviGe, in A0 evant shall Gardinal be fiabte for loctdentat of Canwatrmtal damuges, wcluding without Brftaton, dusiniss heerupfions, kis of uae, or los3 of profits incurted by chant, s subsidaries,

sroteys of whether stch cleim i bated

r300s of ptherwise

At

/.28

. /
/Z/_Z(/m« 4
-Delivered By: {Circle Onel

jTemp

i Cool m\acl.* {ipittals
Sampler - UPS - Bus - Other: \ J%Yes DYes W
No No

Sambla Condition | CHECKED BY:

eceived BY: Phone Result. [8] No__ {Add1 Phone #:
Fax Result: [8] No TAdd7Fax #.
Time: REMARKS:
Relinguished By' Date. Received
/ 2-17.09
Time: //_/7L

”/“f’ ads. Cal r\l@S@ apﬁ/wéf el P Lom

t Cardinal cannot accept verbal changes. Please fax written changes to 575-393-2478,




p AR DI N A L PHONE (575) 393-2326 + 101 E. MARLAND « HOBBS, NM 88240
LABORATORIES g

¢
b

ANALYTICAL RESULTS FOR !
APACHE CORPORATION

ATTN: TRAVIS CARNES

P.O. DRAWER D

MONUMENT, NM 88265

FAXTO: (575) 393-1927

Receiving Date: 02/17/09 *  Analysis Date: 02/17/09
Reporting Date: 02/17/09 . Sampling Date: 02/17/09
Project Number: NOT GIVEN . Sample Type: SOIL
Project Name: STATE Q BATTERY i  Sample Condition: INTACT
Project Location: NOT GIVEN . Sample Received By: ML
Analyzed By: HM
| cr

LAB NUMBER SAMPLE ID ' (ma/kg)

H16907-1 BH-4 3' : 816

Quality Control : 490

True Value QC 500

% Recovery ‘ 98.0

Relative Percent Difference ' 4.0

|[METHOD: Standard Methods | 4s00-ciB |

Analysis performed on a 1:4 w:v aquecus extract.

ﬁ/ //\ &ab/ 7/ i

Chemist ' Date

PLEASE NOTE: Llabmty and Damages, Cardinal's liability and cifant's exclusive remedy for any claim arising, whether based in contract or tort, shall be hmited to the amount pald by client for anatyses
All deirH hrce and any other cause what shan be d d waived unless made in wrmnq and recolved by Cardinal within thirty (30) days after completion of the applicable
service, ln no evenl shall nrdt? be liable for incidental or conseq ges, Including, without limitation, t pt loss of use, or loss of profits incurred by dlient, its subsidiarles,
sffilistes or successors arising out of o related to the performante of services hereunder by Cardinal, regardiess of whether such dslm Is basad upon any of the above-stated reasons or otherwise. Results
relate only to the samples identified above. This report shil not be reproduced excapt in full with written approval of Cardinal Laboratorles
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» ARDINAL LABORATORIES

101 East Marland, Hobbs, NM 88240
(675) 393-2326 Fax (575) 393-2476

Page

of

Company Name:  Qomis (1o BILL TO ANALYSIS REQUEST
Project Manager: % . g'< () fi:‘ZtJ{"S P.O.#:
Address: Po. Depwe2 D Company:
city: [V loalmerient state: Ajvizie:  S32065  fatn:
Phone #: (595] 3552444 Fex#: (575) 2% (927 |Address:
Project #: Project Owner: City:
Project Name: __ YT T, (& (SarreRy state: _ zip:
Project Location: / Phone #:
Sampler Name: Fax #:
o -0l ; . MATRIX 1 PR‘ESERV SAMPLING
z
RHHE aigl .
alz[31E] | |8lg|i8ls <U
51518|213181315(S[8 5| oate | Tme
Gl v 211A >

Relinauishod 8vy: .

™ ";PZ()%) ( {WW'

and anv oftier

Time:

PLEASE NOTE: Ustility and Damsges Carderal's fiabity and chant’s axcluser remedy for iy ciain a7sing whather based In con'ract o tod, shatt
=natyses Al claime Includging thase for

reftens of whether zuch clan iy based

oifitates or sUCCeIsOry nmm out of or releted to the perfarmancs of services hereundar by Carding!,
Sampier Relinquished: Date. eceived By:

be krndsd 13 the smount paxd by the client for the
shait be desmed wahved untess made in wiiling and recebed by Cardisal Wtin 30 days #her completion of the spplicable
service (n mo event shall Cardingt be Bable tor ineidemal o« canasquertal damages, ncluding without Pmiation, business interruptions, loss of use, or Jows of profils meured by cllort, s sulnidiaries

Ay of the above stated rawsons or otharwize

Data: Received By;
2u70f ] /y %
; Tlmq?.,éo i ﬂ/é/ﬂ é;’/

Phone Result: ] No {Add’| Phone #: — -
Fax Result: [W] No  {Add'i Fax #:
REMARKS:

fravs (a nes @ 62"746"“(?‘('(} p

‘I=Belivered Bv: (Circle One) Temp | | Sampie.Céndition | CHEGKED BY: NEIS
‘ Coot Intagt {Initials)
Sampler - UPS - Bus - Other: t Olves[Tves /%
i I INe[] No

+ Gardinal cannot accept verbal changes. Please fax written changes to 575.393.2476.




Z
3 AR DI NA L _— PHONE (575) 393-};2326 * 101 E. MARLAND » HOBBS, NM 88240
LABORATORIES T f -

-

ANALYTICAL RESULTS FOR ;

APACHE CORPORATION -

ATTN: TRAVIS CARNES .

P.O. DRAWER D %

MONUMENT, NM 88265 ;

FAX TO: (575) 393-1927 :
Receiving Date: 02/18/09 » Analysis Date: 02/19/09
Reporting Date: 02/19/09 Sampling Date: 02/18/09
Project Number: NOT GIVEN Sample Type: SOIL
Project Name: STATE Q BATTERY Sample Condition: INTACT
Project Location: NOT GIVEN Sample Received By. AB

Analyzed By: HM

! cl
LAB NUMBER _ SAMPLE ID § (mg/kg)
P H16922-1 6' 400
H16922-2 6.5 : 320
H16922-3 7 400
§
|
i
|
Quality Control { 500
True Value QC i 500
% Recovery { 100
Relative Percent Difference ! <0.1
[METHOD: Standard Methods . | asoocrB |
i

Analyses performed on 1:4 w:v aqueous extracts.

Chemist ; LA | Daéi//g //C}
) |

o |
;
;
PLEASE NQTE: Ll:bmty and Damages. Cardinal's liability end clien’s exclusive remedy for any claim arlsing, whether besed in contract or tort, shall be limited to the amount paid by client for ana}yses
All dalmm and any other cause whalsoever shall be deemed walvad unless made in writing and received by Cardinal within thirty {30} days after comp of the I
sgrvice In no event shan Ca:ulnal be Fatle for incidental or consequential damages, including. without iimitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,

affitiates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim s based upon any of the abave-siated reasons or otherwise. Resulis
relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.




ARDINAL LABORATORIES

101 East Marland, Hobbs, NM 88240

{575) 393-2326 Fax (575) 393-2476 Page____of
Company Name: A PacHe GiﬂD BILL TO ANALYSIS REQUEST
li’-r_q{e_ctManager. 'Tﬁﬁ\l(f) (’ATZ’J@S P.O. #
Address: _ Vo . RAWER. D Company:
City: Mop,jume,.ﬂ— state: N Zip: 6@2&5’ Attn:
phone t:(575)313-2(44 Faxt:  (575]393- (927 |address:
Project #: Project Owner: City:
Project Name:  DTaTe. (§ [RATRRY State: Zip:
Project Location: [ ! Phone #:
Fax #.
v MATRIX [PRESERV]  SAMPLING
0.
z o
; §: § ; é (R ‘ l
HHERRARHEE Iy
SRR R
Ols|6i2iaigid 0|28 o] DATE | TIME
X /5 Y ~
X ! X
X = %
— 1 A BN
m;;;. Lrablity ord Darmnges Cardinals intitty ond client’s sxciirshe remedy for any cisem arising whether based in contract or ford, ghah be kmited to the emount paid by the cent for e

anafypes Al clabms inehudmg thoss fot neglyyence and sty other tauss whatsoever shelt bo dosmed wadved untsys made n wriling and received by Cerdina! within 30 doys efter campission of thw spoficable

‘I"Délvered Bv: (Circle Onel

werdce [0 o gywnt shat Corginet be Eadte for incidental or ty damages. vy wathout LimBation busin Tosa of uve, ™ foes of prolts incuriad by cfier, ds subsidiaries,
alftiates 61 slcTesaste ot of 6c reisted tg the performancs of servces rpunder by Carding! cdleas of whethes such clakn 1 baned of (he abovs siated masons ot olarwiat
Sampler Re inquisﬁea: Date: eceived By: Phone Resuit: 1] No  iAdd'I Phone #:
Fax Result, [W] No  iAdd'| Fax # N

Time: REMARKS:

Relinguished By: i Déta-/ I"Received By:
s L el 22 QE ! ~Z
e S Timg, i '—’@
e | H:30
Tafnp,

v
i
|

Sample Condition

Cool Intact {initialg)
Sampler - UPS - Bus - Other: I EYes Yes %
No No

CHECKED BY.

‘)L/’L?\/I'é & {\éﬁ@ &3{%@@/\6’(’5 ,"’P Cort

t Cardinal cannot accept verbal changes. Please fax written changes to 575-393-2476.




Appendix B



| User Input (not both] [Depth fo Water | Meters | 1+ ° | Feet AR 20) 609 60
User Input (optional) [User provided morst butk densty (rho_my o |

1550 kg/m*3 - Moist bulk density used in calculations

" Bry Bulk Dansty (fho, 1415 s deTaullvalue) = | R LA )
User Inputs (optional) Vol Moist Content (Theta_v, 0 135 s defaull value) = 41,46 07135
Caloulated morst bulk density {rho_m) = 1550 kg/m™3

Boring 1 Boring ID BH-1

if a Composite Sample from a Depth tnterval Grab Samples
Sample F.éel 3N o Weters wze % z
Number . ST A
(increasing [Fon of; Bottom,of; qu‘of , Bottom'of ! P Assigned
depti} Sampie Sample: Ave Deph _ |Sample _.Sample . - iAve Depih + Meters - depth in cm
1 B T o R [ N 0 ESAE) 60 96
N e I 0 v
3 N Y i 1 0 0 9144
4 PRI TN i o 0 o 548 64
P A vk B R ;
6 2N R e S 0 0 0
User Inputs 7 X2 o o o
8 2 0 0 [
9 0 [ [
For Depths, 10 0 4] o
use feet :; g 0 o
or meters I o g g
(not both) 14 0 0 0
15 0 0 0
Upto 10 16 0 0 0
Borings are v 0 0 0
lowed 18 0 0 [
allowe 19 0 0 o
20 0 0 3 0
21 0 0 P 0
22 o 0 ¢ 0
23 0 0 ¢ [
24 0 0 § 0
25 i1 EMERY: ol 0 0 0
2 3 ‘a@fﬁ?@«’*;j}e{uﬁé‘gﬂ)ﬁk 0 0 PO 0
27 Faad B el v i o 0 0 K 0
28 LaE 0 0 ; 0
29 o 0 0 0
30 5 0 0 g 0
Chloride load for Boring 1 1n kg/m*2 = [ T
Proportional | Chi Load of i“r‘;z'
Area Weights | each Borehole Weights
User Input  [Boring 100
© Boring 000
Borin 100
Boring 4 100
Pro Area [Bonng 100
Weights must [Boring 000
sum to :""" g gg
onng
between 0 975 fgo— 000
and 1025  [Bonng 10 000
Sum of weights 4
Output for
AMIGO Averaged Chloride Load of All Boreholes ac | ko/m 2




Boring 1D
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If a Composite Sample from a Dep
T

Meters

Top of » Bottom of

z
3
=}

0000000000000 OCO00TOODO 00O O

Sample  Sample

SO0 000000 O0OD000000OOBOO00 0D 0o

z

Assigned
depth in cm
0

00O COCOOOCO00000D00C0OBOOOO0DC0

Chlonide load for Boring 2 in kg/m*2 = H

TSR0 00




Boring 3 Boring ID_ BH-3

If a Composite Sample from a Depth Interval Grab Samples

Sample Fee R - Meters -+ o [Eze z | z

Nurmber L i R PR

(increasing Topof  Bottomof, .y SR B E |Assigned

[dapth) Sample  Sample 3 melers depth In cm
1 [ Y N : 4572
2 0 R 6096
3 0 ' . 762
4 0 RO 9144
5 4 NN 12192
[ ET 4 A 13716
7 ) 4 v 1524
8 o ST 18288
9 0 ’ 198 12
10 0 w 21336
1 0 | 24384
12 0 R 54864
13 ¢ ) 0
14 0 . . 0
15 [ 0
16 0 0
17 0 0
18 o 0
19 0 0
20 4 - 0
21 ¢ 0
22 0 0
23 4 0
24 0 0
25 ) - [\
26 o 0
27 [ . s 0
28 i \ . 0
29 0 PR 0
30 [’ . : 0

Chionida laad for Boring 3 in kgim*2 = TR g e




Boring 4 BoringID BH-4

If a Composite Sample from a Depth Interval Grab Samples

Sample #Feel; Meters o g@\z\& T z ! z

Numoer § s c

(increasing Topof, ‘Bottomof ! 3“}&% N ~ ! Assigned

depth) Sample  Sample ‘Ave Deptti¥feetis meters depth in cm
1 . R i) 2z o . 8096
2 0 ' w0 N 762
3 0 [ 0 . ‘ 9144
4 0 e o0 RS 12192
5 0 - ! o 13716
8 4 . 4 ! ° 1524
7 0 Lo, D . 18288
8 [ . , 50 Lo 198 12
9 0 . 0 21336
10 4 .. ] “ . 24384
" 0 0 o 548 64
12 0 - vt o ‘ © 4 0
13 0 e o0 2T 0
14 0 ‘ 0 A 0
15 0 . .0 R 0
16 0 . B 0 B 0
17 0 L ] 0
18 0 o= [ ‘ 0
19 0 . D e 0
20 0 N 0 - 0
21 0 - . 0 N 0
22 0 ., 0 . o
23 0 c 0 - 0
24 % o 0 BT 0
25 - acy 0 cL .0 ' 0
26 C e e 0 Y - 0
27 [T o o . N A . ’ o
28 0 . Lo . ‘ 0
29 0 . . 0 ) R 0
30 0 . . o 0

Chiorde load for Baring 4 m kglmA2 = |




Borng 5 Borng ID__BH-2

if a Comp
Sample - r
Number » \
(increasing ) ] Topof  Bottomof Heo *&%‘fi} . Assigned
depth) : ol dAve Depth_[Sample _Sample  'Ave Deptfifitecth meters depth in om
P N 0 . P 3048
. 2 4 60 96
. 18 - 54864
o . 0

th Interval I Grab Samples
‘ Meters o g@gﬁ z 3 z Uhl, woma.

A
A

CODO0ECCO000000OEO00C00COCR0D0OBO

000 00O DOO000ODO0O0O0000O0C00 0

OO0 00000DO000RO00

SO

Chloride load for Boring 5 in kgim*2 = ' - 059,
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Project: StateQMostProbabNewMass.ami

Path: P:\Apache State Q Battery\Modeling\StateQMostProbabNewMass.ami
Date: 3/10/2009

Units: English (inches)

Climate: Arid Hot (NM/W.Texas, Hobbs)

Plant Uptake Trigger: 1% Input Concentration

Groundwater Characteristics

Background CI Concentration in Aquifer: 2000 [mg/L]
Aquifer porosity: 0.3 [-]

Groundwater Table Depth: 20 [ft]

Aquifer Thickness: 30 [ft]

Slope of Water Table: 0.001 [-]

Hydraulic Conductivity: 80 [ft/d]

Groundwater Flux: 2.4 [ft2/d]

Source Characteristics
Chloride Load:: 2.35 [kg/m2]
Max. length of the spill in direction of GW flow:: 80 [ft]

Soil Profiles
Surface Layer: Caliche
Soil Profile: P4 - Caliche (1) + Medium Sand (5)
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Appendix D



Project: StateQWorstCase2.ami

Path: P:\Apache State Q Battery\Modeling\StateQWorstCase2.ami
Date: 3/10/2009

Units: English (inches)

Climate: Arid Hot (NM/W.Texas, Hobbs)

Plant Uptake Trigger: 1% Input Concentration

Groundwater Characteristics

Background CI Concentration in Aquifer: 1420 [mg/L]
Aquifer porosity: 0.3 [-]

Groundwater Table Depth: 20 [ft]

Aquifer Thickness: 20 [ft]

Slope of Water Table: 0.001 [-]

Hydraulic Conductivity: 60 [ft/d]

Groundwater Flux: 1.2 [ft2/d]

Source Characteristics
Chloride Load:: 5.75 [kg/m2]
Max. length of the spill in direction of GW flow:: 80 [ft]

Soil Profiles
Surface Layer: Caliche
Soil Profile: P4 - Caliche (1) + Medium Sand (5)
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Chloride concentration [g/kg]
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0y Cony excet spreasheel Bnd 16Rame wiih the *
Site name in place of "SteName™ Work m this

1) Export ¢ chlm\de coknéentralion [gikg] dath set
rom AMIGO This wil armve as a fila called _ ,
Chartl txt Ba sure’ hat you use a chionde load
n the. Amlgo toal pnor o expemng the data

[P P
z‘)’ Starting in an Fxcél workbook use the open”
command to open Chart1 txt (don't forget to ask it
1o show_yu alt file typas) This wil getyou to the
Text Import Wizard -~

;2a) (nstep 1, choosa Foced Welth"

" Zh) Jus\ sccept “Next" "Next", and "Flnlsh'

) Slanmg n (he upper et Excel box, use, - |
"Conlvol A and COMVM C' to wpy Ihe enll!e data
se\ i

N . - P .
4) in the "Chart T sheel ofthe * w77 -
His10ncAMIGOPro_SteName xis select the  * *
upper loft call of the shest and paste In the data
sat "Cantrol V™ or your favarte cimm:
Note 7, s
\f Step 3 3nd Step 4 do not start n the upper eft
cell the, Ilnks walibo o the wiong data 2

T

5) Choose 1l yo of i profie o be‘sgen ‘and
anter 1 Cell 15 Only the nputs histed i the pink’

celis wlII resu!l inachaice If nathing 1s mpu( or |
some other mpit besides 0,15 +30, -,
tho profits fram Year 40 1s shown by delnu"
[Choose the frofile year hal “best” miriics the
shape of the fiekd chionda daia :

6) Charige tha Conceniation factor (cell 16} such
ihat the AMIGO profita s greater than or equal to
all of the values of the field data Then change .
(hie input year to determine f the concentration
actor may be Iwered wilhout causing the Armigo-
genem(e prfia to become less than the field data

Sholid the chorce of Gancenraton facier bs (90
small io mest the condition, of Step & the modal 5
a0 opmion without the benefit ofmamemancal'

[Adjacent Welr') Gan be ugad to repraserit the sié
o interest wilh rasetting of tm such that the year

of Ihs profile selected (oelt 15} 18 subtracted from

8a) Export this dataset make a graph 0 Excal

and carroct time by s(amng Time at the s

te
c.llwnh quastions’ 18 almost cartan ﬂm

this doas not answer all questions” =

Tnput__ [Vear

Available Profiles

Valug 1o mowt
it ce'nhsm%&

[input = [Canc Factor [§u575% |

IMuV\rpCver [ 5750 Do not Touch |

Chl Canc
Imgk)
2211
3291
4282
4891
5299
560 6
5866
606 3
6250
6406
8531
6654
6766
6855
6926
698 5
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7106
742
7165
74
"7
7165
7146
7100
7012
6813
6656
666 4
6705
6755
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686 9
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806 6
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[Cutput for Chi " Load: L. kgim?255%]

Year [

Figure 2: Field And AMIGO Chloride Profiles
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