


Rice Environmental Consultmg & Safetv

P.O. Box 5630 Hobbs, NM 88241
Phone 575.393.4411 Fax 575.393.0293

CERTIFIED MAIL :
RETURN RECEIPT NO. 7008 1140 0001 3072 4598

July 19™, 2012

Mr. Edward Hansen

New Mexico Energy, Minerals, & Natural Resources
Oil Conservation Division, Environmental Bureau
1220 S. St. Francis Drive

Santa Fe, New Mexico 87505 .

RE: ICP Report and Corrective Action Plan (CAP)
Rice Operating Company — EME SWD System
EME K-11 (1R427-13): UL/K sec. 11 T21S R36E.
Formerly EME N-11

Mr. Hansen:

RICE Operating Company (ROC) has retained Rice Environmental Consulting and
Safety (RECS) to address-potential environmental concerns at the above-referenced site
in the EME Salt Water Disposal (SWD) system. The site was previously referred to as
the EME N-11. However, the site name has changed to the EME K-11 to match its
geographical location (Figure 1). All correspondence will reference EME K-11.

ROC is the service provider (agent) for the EME SWD System and has no ownership of
any portion of the pipeline, well, or facility. The system is owned by a consortium of oil
producers, System Parties, who provide all operating capltal on a percentage
ownership/usage basis.

Background and Previous Work

‘The site is located approximately 5.5 miles northwest of Monument, New Mexico at
UL/K sec. 11 T21S R36E as shown on the Site Location Map (Figure 1). NM OSE
records indicate that groundwater will likely be encountered at a depth of approximately
200 +/- feet.

In 2003, ROC initiated work on the former EME K-11 junction box. The site was
delineated using a backhoe to form a 33 ft x 30 ft x 14 ft deep excavation and soil
samples were screened at regular intervals for both hydrocarbons and chlorides. Chloride
field data numbers showed no vertical or lateral decline. Field hydrocarbons numbers
were low throughout. To further investigate the site, a soil bore was advanced on
December 31%, 2003, ten feet west of the source. The boring was advanced to 80 ft bgs
and samples were taken every five feet. The samples were field tested for chlorides and
the 80 ft sample was taken to a commercial laboratory to be analyzed for chlorides. The
laboratory chloride reading showed a result of 2,559 mg/kg. The bore was plugged in
total with drilling cuttings.



The excavated area was backfilled and contoured to the surrounding landscape and an
identification plate was placed on the surface of the site to mark its location for future
environmental considerations. NMOCD was notified of potential groundwater impact on
January 9™, 2004 and a junction box disclosure report was submitted to NMOCD with all
the 2003 junction box closures and disclosures.

Investigation and Characterization Plan (ICP) Report

As g)art of the Investigation and Characterization Plan submitted to NMOCD on May
22", 2012, and approved on May 30", 2012, RECS personnel were on site on June 14"
and 15" 2012, to conduct soil bore installations (Figure 2). As the six bores (SB-2
through SB-7) were advanced, samples were taken at regular intervals from the bores and
field tested for both chlorides and hydrocarbons. Representative samples were taken to a
commercial laboratory for field number confirmation. Laboratory chloride readings for
SB-2 returned results of 1,380 mg/kg at 70 ft bgs and 256 mg/kg at 130 ft bgs, SB-3
returned results of non-detect at the surface and 256 mg/kg at 10 ft bgs, SB-4 returned
results of 528 mg/kg at 5 ft bgs and 336 mg/kg at 15 ft bgs, SB-5 returned results of 464
mg/kg at 5°'ft bgs and 240 mg/kg at 15 ft bgs, SB-6 returned results of 1,040 mg/kg at 50
ft bgs and 688 mg/kg at 80 ft bgs and SB-7 returned results of non-detect at the surface
and 128 mg/kg at 10 ft bgs. Gasoline Range Organics (GRO) and Diesel Range Organics
(DRO) readings in all bores and throughout all depths were non-detect (Appendix A).

To determine what affect the residual chlorides may have on the groundwater beneath the
site, ROC personnel ran the U.S. Environmental Protection Agency Exposure
Assessment Multimedia Model — Multimed (Version 1.50, 2005). The model predicted
that the chlorides in the vadose zone will reach groundwater with a maximum :
concentration of 114.8 mg/L in 488 years (Appendix B). Therefore, the residual
chlorides in the vadose zone will not impact groundwater above WQCC standards.

Corrective Action Plan

Based on the soil bore installation information and the Multimed analysis, it is evident
that the residual chlorides in the vadose zone will not contribute to the degradation of
groundwater beneath the site. Therefore, RECS recommends that ROC scrape a 4,000 sq
ft area that encompasses the site to six inches deep to remove large rocks and debris.
Clean, imported soil will be blended with the remaining scraped soil and backfilled over
the site. The blended backfill material will have a laboratory chloride reading no greater
than 500 mg/kg and a field PID reading below 100 ppm. The area will be contoured to
the surrounding location and the site will be seeded with a blend of native vegetation.
Vegetation will provide a natural infiltration barrier for the site since plants capture water
through their roots thereby reducing the volume of water moving through the vadose
zone to groundwater. '

Once the CAP activities are completed, ROC will submit a written report detailing the
CAP activities and a request for ‘remediation termination’ status of the regulatory file.
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RECS appreciates the opportunity to work with you on this project. Please call Hack
Conder at (575) 393-9174 or me if you have any questions or wish to discuss the site.

Sincerely,

Lara Weinheimer
Project Scientist
RECS

(575) 441-0431

Attachments:
Figure 1 — Site Location Map
Figure 2 — Soil Bore Installation Map
Appendix A — Soil Bore Installation Documentation
Appendix B — Multimed Model
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RICE Environmental Consulting and Safety (RECS)
P.O. Box 5630 Hobbs, NM 88241
Phone 575.393.4411 Fax 575.393.0293




Site Location Map
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Soil Bore Installatjon

$B-2 $B-3 4 / / SB-4
Depth CI- PID LABCl- GRO DRO Depth Cl- PID LABCI GRO DRO Depth Cl- PID LABCI- GRO DRO
15 900 4.6 SS 114 34 <16 <10 <10 ss 113 23
20 884 37 5 112 27 ’ 5 399 22 528 <10 <10
25 1026 4.3 10 174 27 256 <10 <10 10 305 69
30 850 42 ; 15 252 74 33 <10 <10
3% 782 37
40 877 341 SB-5
45 1020 35 Depth C- PID LABCI GRO DRO
50 963 37 SS 210 69
55 1060 36 5 389 75 464 <10 <10
60 1366 3.8 10 280 43
65 1405 3 15 249 47 240 <10 <10
70 143518 1380 <10 <10
75 1380 2.3 SB-6
80 1180 3.1 Depth Cl- PID LABCI GRO DRO
85 991 36 ss 116 27
9 884 22 5 245 49
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Appendix A

Soil Bore Installation Documentation

' RICE Environmental Consulting and Safety (RECS)
P.O. Box 5630 Hobbs, NM 88241
Phone 575.393.4411 Fax 575.393.0293







Depth | Chloride - .
D ipti Well Construction
(feet) | field tests LAB | PID escription Lithology
40 ft 877 3.1
45 ft 1020 35
50 ft 963 3.7
55 ft 1060 3.6
60 ft 1366 3.8
Tan Sand bentonite
65 ft 1405 3.0 g
Cl-
70 ft 1435 1380 | 1.8
GRO
<10
DRO
<10
75 ft 1380 23
80 ft 1180 3.1
85 ft 991 3.6
90 ft 884 990
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Description

Tan Sand

3.4

3.5

4.4

3.2

3.4

4.8

1
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22

LAB | PID

Cl-
256
GRO
<10
DRO
<10

Chloride

field tests

797

859

641

497

438

289

331

257

Depth

(feet)

95 ft

100 ft

105 ft

110 ft

115 ft

120 ft

125 ft

130 ft




Logger: Kyle Norman Py
{
Driller: Harrison & Cooper, Inc. 3 Y
Drilling Method: Ai
S iy ol Project Name: Well ID:
; 2|
Start Date: 6/14/2012 £/ i X
sp-3 EME K-11 SB-3
Ena fme: o - il Project Consultant: RECS
Comments: Located 30 ft southeast of the former junction box site. Location: UL/K sec. 11 T-21-S R-36-E
All samples were from cuttings.
DRAFTED BY: A. Ruth Lat: 32°29'23.708"N County: Lea
TD =10 ft GW =200 ft Long: 103°14'23.955"W  State: NM

Chloride
(feet) | field tests

LAB | PID Description Well Construction

Lithology

Brown Sand

Cl-
SS 114 <16 3.4
GRO
<10
DRO
<10

5 ft 112 2.7

bentonite
seal

Tan Sand

Cl-
10 ft 174 256 2.0
GRO
<10
DRO
<10




Logger:

Driller:

Start Date

End Date:

Drilling Method:

Kyle Norman

Harrison & Cooper, Inc.

Air rotary

6/15/2012
6/15/2012

NV IRONA,
cEE &

<

2y
YiTing B BAPET

Project Name: Well ID:
EME K-11 SB-4
Project Consultant: RECS

Comments: Located 20 ft northwest of the former junction box site.

All samples were from cuttings.

Location: UL/K sec. 11 T-21-S R-36-E

DRAFTED BY: A. Ruth Lat: 32°29'23.914"N County: Lea
TD.= 15t GW = 200 ft Long: 103°14'24.219"W  State: NM
Depth | Chloride L .
(feet) | field tests LAB | PID Description Lithology Well Construction
SS 113 2.3
Cl-
5 ft 399 528 2:2
GRO
10 b )
D<RO Tan Sand entonite
<10 seal
10 ft 305 6.9
Cl-
15 ft 252 336 7.4
GRO
<10
DRO }
<10




Logger: Kyle Norman L
Driller: Harrison & Cooper, Inc. R eyl
Drilling Method: Air rotary j‘ i
ol Project Name: Well ID:
Start Date: 6/15/2012 g 8 &
sg-a% | EME K-11 SB-5
End Date: 6/15/2012 il Project Consultant: RECS
Comments: Located 17 ft north of the former junction box site. Location: UL/K sec. 11 T-21-S R-36-E
All samples were from cuttings.
DRAFTED BY: A. Ruth Lat: 32°29'23.965"N County: Lea
TD =15 ft GW = 200 ft Long: 103°14'24.003"W  State: NM
Depth | Chloride 4
ion
(feet) | field tests LAB | PID Description Lithology Well Constructio
SS 210 6.9
Cl-
5 ft 389 464 | 75
GRO
10 bentonit
SRO Tan Sand -
<10 seal
10 ft 280 4.3
Cl-
15 ft 249 240 | 4.7
GRO
<10
DRO }
<10




Logger: Kyle Norman R
Driller: Harrison & Cooper, Inc. M el
Drilling Method: Air rotary Project Name: Well ID:
Start Date: 6/15/2012 EME K-11 SB-6
K D SaEN2 al Project Consultant: RECS
Comments: Located 17 ft northeast of the former junction box site. Location: UL/K sec. 11 T-21-S R-36-E
All samples were from cuttings.
DRAFTED BY: A. Ruth Lat: 32°29'23.843"N County: Lea
TD = 80 ft GW = 200 ft Long: 103°14'23.82"W State: NM
Chloride X - .
feet) | field tests LAB | PID Description Lithology Well Construction
Brown Sand \
S 116 2.7
Brown Sand with some Caliche
5 ft 245 4.9
10 ft 879 2.4
Tan Sand with some Caliche

15 ft 856 3.4

20 ft 816 3.5

25 ft 509 1.6

Tan Sand
30 ft 729 3.4




35 ft 758 2.1
40 ft 894 2.4
45 ft 883 3.2
Cl-
50 ft 1046 1040 | 2.3
GRO
<10
DRO
<10
55 ft 888 3.3
60 ft 870 1.6
65 ft 761 2.6
70 ft 839 4.1
75 ft 752 4.2
Cl-
80 ft 706 688 3.6
GRO
<10
DRO

<10

Tan Sand

bentonite

seal




Logger: Kyle Norman
Driller: Harrison & Cooper, Inc.
Dl'll"ﬂg Method: Air rotary Project Name, Well ID:
Start Date: 6/15/2012 EME K-11 SB-7
End Date: Wiseaid ® 5l Project Consultant: RECS
Comments: Located 27 ft east of the former junction box site. Location: UL/K sec. 11 T-21-S R-36-E
All samples were from cuttings.
DRAFTED BY: A. Ruth Lat: 32°29'23.792"N County: Lea
TD =10 ft GW = 200 ft Long: 103°14'23.694"W  State:NM

Depth | Chloride g
(feet) | field tests LAB | PID Description Lithology Well Construction

CF

SS 110 <16 | 2.2

GRO

<10

DRO

<10 bentonite

5 ft 146 4.4 Tan Sand seal
Cl-
10 ft 143 128 | 2.1

GRO

<10

DRO

<10




CARDINAL
=% L aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

June 20, 2012

Hack Conder

Rice Operating Company
112 W. Taylor

Hobbs, NM 88240

RE: EME K-11 21S/36E

Enclosed are the results of analyses for samples received by the laboratory on 06/14/12 16:30.

Cardinal Laboratories is accredited through Texas NELAP under certificate number T104704398-11-3. Accreditation
applies to drinking water, non-potable water and solid and chemical materials. All accredited analytes are denoted
by an asterisk (*). For a complete list of accredited analytes and matrices visit the TCEQ website at
www.tceq.texas.gov/field/qa/lab accred certif.html.

Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for:

Method EPA 552.2 Haloacetic Acids (HAA-5)
Method EPA 524.2 - Total Trihalomethanes (TTHM)
Method EPA 524.4 Regulated VOCs (V1, V2, V3)

Accreditation applies to public drinking water matrices.

‘This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original
chain-of-custody. If you have any questions concerning this report, please feel free to contact me.

Sincerely,

%/A-M

Celey D. Keene

Lab Director/Quality Manager

Page 10f5 |




CARDINAL
9L aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:
Rice Operating Company

Hack Conder
112 W. Taylor

Hobbs NM, 88240
Fax To:

(575) 397-1471

Received: 06/14/2012 Sampling Date: 06/14/2012
Reported: 06/20/2012 Sampling Type: Soil
Project Name: EME K-11 21S/36E Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN
Sample ID: SB2 @ 70' (H201360-01)
Chloride, SM4500Ci-B mg/kg Analyzed By: AP
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 1380 16.0 06/19/2012 ND 416 104 400 0.00
TPH 8015M mg/kg Analyzed By: MS
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
GRO C6-C10 <10.0 10.0 06/18/2012 ND 182 . 91.2 200 5.14
DRO >C10-C28 <10.0 10.0 06/18/2012 ND 189 94.5 200 1.59
“Swrrogate: [-Chlorooctane 93.4% 65.2-140
Swrrogate: 1-Chlorooctadecane 108 % - 63.6-154
Sample ID: SB2 @ 130' (H201360-02) )
Chloride, SM4500Ci-B mg/kg Analyzed By: AP
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 256 16.0 06/19/2012 ND 400 100 400 3.92
TPH 8015M mg/kg Analyzed By: MS
Analyte Result Reporting Limit Analyzed Method Blank v BS % Recovery True Value QC RPD Quqliﬁer
GRO C6-C10 <10.0 10.0 06/18/2012 ND 182 91.2 200 5.14
DRO >C10-C28 <10.0 10.0 06/18/2012 ND 189 94.5. 200 1.59
Surrogate: 1-Chlorooctane 93.1% 65.2-140
Swurrogate: |-Chlorooctadecane: 105 % 63.6-154

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE: Uabdty and QOamages. Cardinal's fiability and client's exclusive remedy for any clim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses, All daims, including those for negligence and

any other cause whatsoever shall be deemed weived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable secvice.
including, without (Gimitation, business interruptions, loss of use, or foss of profits incumed by client,

claim is based upon any of the above stated reasons or otherwise. Results refate only to the samples identified above. This report shall not be reproduced except in full with written approvat of Cardinal Laboratories,

%/‘Z‘)-M

Celey D. Keene, Lab Director/Quality Manager

In no event shall Cardinal be liable for incidental or consequental damages,
its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardiess of whether such

| Page2of5




CARDINAL
9L aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

Rice Operating Company
Hack Conder

112 W. Taylor

Hobbs NM, 88240

Fax To: (575) 397-1471

Received: - 06/14/2012 ' Sampling Date: 06/14/2012
Reported: 06/20/2012 Sampling Type: Soil

Project Name: EME K-11 21S/36E Sampling Condition: Cool & Intact
Project Number: NONE GIVEN . ) Sample Received By: Jodi Henson
Project Location: NOT GIVEN '

Sample ID: SB 3 @ SURFACE (H201360-03) .
Chloride, SM4500C1-B mg/kg Analyzed By: AP

Analyte Result Reporting Limit Analeed Method Blank BS % Recovery True Value QC RPD Qualifier
Chioride ' <16.0 .16.0 . 06/19/2012 ND 400 100 400 3.92
TPH 8015M ' mg/kg Analyzed By: MS
Analyte Result  Reporting Limit ~ Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
GRO C6-C10 . - <100 10.0 06/18/2012 ND 182 91.2 200 5.14
DRO >C10-C28 <10.0 10.0 06/18/2012 ND 189 94.5 200 1.59
Surrogate: 1-Chlorooctane 93.0% 65.2-140
' Surrogate: 1-Chlorooctadecane 108 % 63.6-154

Sample ID: SB 3 @ 10' (H201360-04)

Chloride, SM4500CI-B mg/kg Analyzed By: AP
Analyte Resuit Reporting Limit Analyzed - Method Blank BS % Recovery True Value QC A RPD Qualifier
Chloride . 256 16.0 06/19/2012 ND 400 100 - 400 3.§2
TPH 8015M mg/kg Analyzed By: MS o
Analyte Result Reporting Limit Analyzed .Method Blank BS % Recovery True Value QC RPD Qualifier
GRO C6-C10 <10.0 - 10.0 06/18/2012 ND 182 91.2 200 5.14
DRO >C10-C28 <10.0 © 100 06/18/2012 ND 189 94.5 200 1.59
Surrogate: 1-Chlorooctane 93.4% 65.2-1 40
Surrogate: 1-Chlorooctadecane 109% 63.6-154
Cardinal Laboratories o *=Accredited Analyte

PLEASE NQTE:  (iabilty and Damages. Cardinal’s liability and client’s exclusive remedy for any claim arising, whether based in contract or tort, shall -be limited to the amoumt paid by client for analyses. All ‘c\aims, including those for negligence and
any other cause whatsoever shall be deemed waived unless made in wiiting and received by Cardinal within thity (30) days after completion of the applicable service. In no event “shall Cardinal be liable for incidental or consequential damages,
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

ééfa/zs-f‘ﬁw“,,

Celey D. Keene, Lab Director/Quality Manager

|| Page3of5




CARDINAL
ML aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Notes and Definitions

ND Analyte NOT DETECTED at or above the reporting limit

RPD Relative Percent Difference

** Samples not received at proper t':emperature of 6°C or below. '
ok Insufficient time to reach temperature.

- Chloride by SM4500CI-B does not require samples'be received at or below 6°C

Samples reported on an as received basis (wet) unless otherwise noted on report

Cardinal Laboratories ) *=Accredited Analyte

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any daim arising, whether based in coné:t or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence and
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thity (30) days after compietion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages,
including, without limitation, business Interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such
claim s based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

ey P ama

Celey D. Keene, Lab Director/Quality Manager

| . Pagedofs |




CHAIN-OF-CUSTODY AND ANALYSIS REQUEST

-« ARDINAL LABORATORIES. = o
101 East Marland, Hobbs, NM 88240 2111 Beechwood, Abilene, TX 75603
(505) 393-2326' FAX (505) 393-2476 (325) 673-7001 FAX (325)673-7020

4

e

Company N ‘Name: /,i‘! e ] BILLTO - o ANALYSIS REQUEST
Project Manager Hack Conder P.O. #: : ’ -
Address: ) o ) ) Company: {(/:)
City: Hobbs ' A State: NM___Zipi 88240 Atifi: ol
Phone #: ’ Fax it Address: » &:
Project it Project Owner: . kCity: » = ‘ T B
Pfoiec't .rT!ame:‘ — totate: Zip: _8 ‘LQ > & 5 w
Project Location: £ /%7 (2 K- /7 . . A Phone #: -1 8 8 E 0| ®| A
SamplerName: Kyle.Norman ' . frax 2 c|lT|m g O
FOR LAB USE ONLY . MATRIX PRESERV] SAMPLING Ol v} O
el [T T8 s,‘ = I
. . Slafliia] - | i l - .
ofjxi-ig i H ' I -
. X . = %" § b ‘ ! ! ajs i E
Lab LD. Sample I.D. ' AER RS ] ) o
<jo-=2 ' w' --$218 | . .
[0l E= - T Olig|gie U
e §%'8|6_x A.glﬂa\w \
- - = i S iod: i wis
H201 50,6 LR 2l gls] bee e
] C; i l W !/;;’/i 4597 | 150
73 AaNRY/EEEN AN LA 75
E Py i 75 . 4 1
3 Gl Wiy ‘)
L | ! AR v

—_—

R SR

i
RN A
1 : : 4
FLI:ASE NOTE Lubmy and Damagcs Cmdxnara ﬁabmry and chenls cxcluslvc wmcdy far any :Ia,-w arising whether based in contrast of tort, sﬁnll be himited t¢ the amsynt paid oy the client lar the
analyses, All clsims’ mcbding thoso tor negllpcnce asnd any oiher cause Mmlsocver shall be'deemed waived Lnless made i writing and received by Carainal within 32 days alter completion of the applicabla

service: In no évent shall Cardinal ba lable for incl of d: . , including vathout imitation, business intetruptions, iess of usd, of toss of prafits incurred by dlent its :ubslu!anex

afilialed of succeasors arising out uf of related o the p 2 of services by Cardinal] regardioss of whether stch claim is based upnn any of the abovo stated 1easons of GiNEMWiss,

-Rehnqmshed y Date:s ,. ., . Reqelved By Ty Phone Result: T Yes [0 No___-Add’| Phone #: ~

/ . A /", 7 /i ,}’/ A 0 FaxResult: . O Yes @ No  :Add‘iFax#:
[/ V/ e 1@" | ;’ A / 'Ql y d g [REMARKS:
. ~ CBO\ L JELLOPY

Refinquisiied y: Date:. Rekeived By emall results: zconder@rice-ecs.com

Fime: | Knorman@rlce €cs.com; Ipena@riceswd.com

“Delivered By: (Circle Ong) ‘

sam‘mer;- UPS - Bus - Othei?

Sample Condition T CRECKEDBY: Kjones@riceswd.com; Bbaker@rice-ecs.com;
Cool nfact Onfugist. hconder@rice-ecs.com; Lweinheimer@rice-ecs.com
es es Mo e o

i [ No[l N | c‘j’i N

t Cardinal cannot accept verbal chanJes Please fax’ v'ntten changes to aOJ 333 24 cﬂi

H 2l
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CARDINAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

June 20, 2012

Hack Conder

Rice Operating Company -
112 W. Taylor

Hobbs, NM 88240

RE: EME K-11 21S/36E

Enclosed are the results of analyses for samples received by the laboratory on 06/15/12 12:55.

Cardinal Laboratories is accredited through Texas NELAP under certificate number T104704398-11-3. Accreditation
applies to drinking water, non-potable water and solid and chemical materials. All accredited analytes are denoted
by an asterisk (*). For a complete list of accredited analytes and matrices visit the TCEQ website at

www.tceqg.texas.gov/field/ga/lab accred certif.htmi.

Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for:

Method EPA 552.2 Haloacetic Acids (HAA-5)
Method EPA 524.2 Total Trihalomethanes (TTHM)

Method EPA 524.4 Regulated VOCs (V1, V2, V3)
Accreditation applies to public drinking water matrices.

This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the orlglnal
chain-of-custody. If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Celey D. Keene

L‘ab Director/Q_uaIity Manager
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CARDINAL
=¥ L aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:
Rice Operating Company

Hack Conder
112 W. Taylor
Hobbs NM, 88240
Fax To: (575) 397-1471
Received: 06/15/2012 Sampling Date: 06/15/2012
Reported: 06/20/2012 Sampling Type: Soil
Project Name: EME K-11 21S/36E Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN
Sample ID: SB 4 @ 5' (H201365-01)
Chloride, SM4500CI-B mg/kg Analyzed By: AP
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD QualiﬁerA
Chloride 528 16.0 06/19/2012 ND 400 100 400 3.92
TPH 8015M mg/kg Analyzed By: MS
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
GRO C6-C10 - <10.0 10.0 _ 06/19/2012 ND 182 91.2 200 5.14
DRO >C10-C28 <10.0 10.0 06/19/2012 ND 189 94.5 200 1.59
Surrogate: {-Chlorooctane ) 94.6 % 65.2-140
Surrogate: 1-Chlorooctadecane 12 % 63.6-154
Sample ID: SB 4 @ 15' (H201365-02)
Chloride, SM4500CI-B mag/kg Analyzed By: AP
Analyte . Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 336 16.0 06/19/2012 ND 400 100 400 3.92
TPH 8015M mg/kg Analyzed By: MS
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True \{alue QC RPD Qualifier
GRO C6-C10 <10.0 10.0 06/19/2012 ND 182 91.2 200 5.14
DRO >C10-C28 <10.0 10.0 06/19/2012 ND 189 94.5 200 1.59
Surrogate: 1-Chlorooctane 954 % 65.2-140
Surrogate: 1-Chlorooctadecane 1H2% 63.6-154

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and client’s exclusive remedy for any claim arising, whether based iIn contract or tort, shall be limited to the amount paid by client for analyses, ANl claims, including those for negligence and .
any other cause whatsoever shall be deemed walved unfess made in writing and received by Cardinal within thity (30) days after completion of the applicable service. In no event shall Cerdinal be liable for Incidental of consequenual damages,
Including, without limitation, business interruptions, loss of use, or Joss of profits incurred by client, Its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardiess of whether such
chaim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
=9 aboratories

.PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical ‘Results For:

Rice Operating Company -
Hack Conder

112 W. Taylor

Hobbs NM, 88240

Fax To: (575) 397-1471

Received: 06/15/2012 Sampling Date: 06/15/2012
Reported: 06/20/2012 Sampling Type: Soil
Project Name: EME K-11 21S/36E Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN
Sample ID: SB5 @ 5' (H201365-03)
Chloride, SM4500CI-B mg/kg Analyzed By: AP
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride . 464 16.0 06/19/2012 ND . 400 100 400 3.92
TPH 8015M mg/kg Analyzed By: MS
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
- GRO C6-C10 <10.0 10.0 06/19/2012 ND 182 91.2 200 5.14
DRO >C10-C28 ' <10.0 - 10.0 06/19/2012 » ND 189 94,5 200 1.59
Surrogate: 1-Chlorooctane 91.8% 65.2-140
Surrogate: 1-Chlorooctadecane 108 % 63.6-154
Sample ID: SB 5 @ 15' (H201365-04)
Chloride, SM4500CI-B mg/kg Analyzed By: AP
Analyte - Result Reporting Lirﬁit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride ’ . 240 16.0 06/19/2012 ND 432 - 108 400 3.77
TPH 8015M mg/kg Analyzed By: MS
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QcC RPD Qualifier -
GRO C6-C10 . <10.0 10.0 06/19/2012 ND 182 91.2 200 5.14
DRO >C10-C28 <10.0 10.0 06/19/2012 ND 189 94.5 200 1.59
Surrogate: [-Chlorooctane ) 98.2% 65.2-140
Surrogate: [-Chlorooctadecane 115% 63.6-154

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE: Liability and Damages. Cardinal’s liability and client’s exclusive remedy for any claim arising, whether based In contract or tor, shall be limited to the amount paid by client for analyses, Al claims, including those for negligence and
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable sarvice. In no event shall Cardinal be liable for incidental or consequential damages,

including, without limitation, business interruptions, loss of use, or loss of profits “incurred by client, its subsidiaries, affiiates or successors arising out of or refated to the pedormance of the services hereunder by Cardinal, regardiess of whether such
€laim Js based upon any of the above stated reasons or otherwise, Results relate only to the samples identified above. This regort shall not be reproduced except in full with written approval of Cardinal Laboratories.

&%/Zy_/ﬁ,,&u

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
N aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:
Rice Operating Company

Hack Conder
112 W. Taylor
Hobbs NM, 88240
Fax To: (575) 397-1471
Received: 06/15/2012 Sampling Date: 06/15/2012
Reported: 06/20/2012 Sampling Type: Soil
Project Name: EME K-11 215/36E Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN
Sample ID: SB 6 @ 50' (H201365-05)
Chloride, SM4500CI-B mg/kg Analyzed By: AP
Analyte Result Reporting Limit Analyzed Method Blank BS - % Recovery True Value QC RPD ° Qualifier
Chloride 1040 16.0 06/19/2012 - ND 432 108 ' 400 : 3.77
TPH 8015M ma/kg Analyzed By: MS
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
GRO C6-C10 <10.0 10.0 06/19/2012 ND 182 ' 91.2 200 5.14
DRO >C10-C28 <10.0 10.0 06/19/2012 ND 189 94.5 200 1.59
Surrogate: 1-Chlorooctane 98.0 % 65.2-140
Surrogate: 1-Chlorooctadecane 113 % . 63.6-154
Sample ID: SB 6 @ 80' (H201365-06)
Chloride, SM4500CI-B mg/kg Analyzed By: AP
Analyte Result Reporting Limit Analyzed Method Blank - BS % Recovery True Value QC RPD Qualifier
Chloride ) 688 16.0 06/19/2012 . "ND 432 108 400 3.77
TPH 8015M mg/kg Analyzed By: MS
. Analyte ’ Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
GRO C6-C10 <10.0 10.0 06/19/2012 ND 182 91.2 200 5.14
DRO >C10-C28 : <10.0 10.0 06/19/2012 ND 189 94.5 200 - 1.59
Surrogate: 1-Chlorooctane 945 % . 65.2-140
Surrogate: [-Chlorooctadecane 1% 03.6-154

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE: Lliability and Damages. Cardinal's liabiity and dlient’s exclusive remedy for any daim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al daims, including those for negligence and
any other cause whatsoever shall be deemed waived unless made In wriing and received by Cardinal within thirty (30) days after completon of the applicable service. In no event shall Cardinal be Kable for incidental or conseguential damages,
including, without limitation, business interruptions, loss of use, or loss of profits incumed by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such
claim is based upén any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories,

Ly PP Gama

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
L aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HdBBS, NM 88240

Analytical Results For:

Rice Operating Company
Hack Conder

, 112 W. Taylor
Hobbs NM, 88240
Fax To: (575) 397-1471
\
" Received: 06/15/2012 Sampling Date: 06/15/2012
Reported: 06/20/2012 Sampling Type: Soil
Project Name: EME K-11 21S/36E Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN
SampleID: SB7 @ SURFACE (H201365-07)
Chloride, SM4500CI-B mg/kg Analyzed By: AP
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride <16.0 16.0 06/19/2012 ND 432 108 400 3.77
TPH 8015M mg/kg Analyzed By: MS
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
GRO C6-C10 <10.0 10.0 06/19/2012 ND 182 91.2 200 5.14
DRO >C10-C28 <10.0 10.0 06/19/2012 ND 189 94.5 200 1.59
Surrogate: 1-Chlorooctane 843 % 65.2-140
Surrogate: 1-Chlorooctadecane 94.9% 63.6-154
Sample ID: SB 7 @ 10' (H201365-08)
Chloride, SM4500CI-B mg/kg Analyzed By: AP ~
' Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 128 16.0 06/19/2012 ND 432 108 400 3.77
TPH 8015M mg/kg / Analyzed By: MS
Analyte Result Reporting Limit Analyzed Method Blank 8Ss % Recovery True Value QC RPD Qualifier
GRO C6-C10 <10.0 10.0 06/19/2012 ND 182 91.2 ' 200 5.14
DRO >C10-C28 <10.0 10.0 06/19/2012 ND 189 94.5 200 1.59
Surrogate: [-Chlorooctane 94.8 % 65.2-140
Surrogate: 1-Chlorooctadecane 110 % 63.6-154

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE: Uability and Damages. Cardinal's liability and client’s exclusive remedy for any claim arising, whether based in contract or tort, shall be (imited to the amount pald by client for analyses.
any other cause whatscever shall be deemed waived unless made in writing and received by cCardinal within thirty (30) days after completon of the app{\c;me service,  In no event shall Cardinal be liable for incidental or consequential damages,
including, without fimitation, business interruptions, loss of use, or loss of profits Incurred by client, Its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such
claim is based upon any of the above stated reasons or otherwise. Rasults relate only to the samples identified above. This report shall not be reproduced extept in full with written approval of Cardinal Laboratories.

%/A_M

Celey D. Keene, Lab Director/Quality Manager

Al daims, including those for negligence and

| Page5of7
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CARDINAL

=8 | _aboratories

ND
RPD

*kK

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Notes and Definitions

Analyte NOT DETECTED at or above the reporting limit
Relative Percent Difference
Samples not received at proper temperature of 6°C or below.

Insufficient time to reach temperature.

Chloride by SM4500CI-B does not require samples be received at or below 6°C

Samples reported on an as received basis (wet) unless otherwise noted on report

Cardinal Laboratories

PLEASE NOTE:

Liability and Damages.

Cardinaf's [iability and dient's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
any other cause whatsoever shall be deemed waived unless made in writng and received by Cardinal within thity (30) days afer completion of the applicable service.

*=Accredited Analyte

All <laims, including those for negligence ang
In no event shall Cardinal be kable for incidental or consequential damages,

including, without f(imitation, business interruptions, foss of use, or lass of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardingl, regardiess of whether suth

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories.

44@/23_@

Celey D. Keene, Lab Director/Quality Manager
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«ARDINAL LABORATORIES

CHAIN-OF-CUSTODY AND ANALYSIS REQUEST

101 East Marland, Hobbs, NM 88240 2111 Beechwood, Abilene, TX 79603,
(505) 393-2326 FAX (505) 393-2476_ (325) 673-7001 FAX (325)673-7020

Company Name ”/ &  BILL TO ANALYSIS REQUEST
Pro;ect Manager: 3¢k Conder PO #:
Aeresgz Comipany: g
City: Hobbs State: NM _ Zip: 88240 _|Attn: .0
Phohe #: Fax i Address: - <%
Project #: ’Project Owner:: City:: » = Tl B
Pro;ect Name: . . . AStater, Zip: % ‘L(_) ¢ E_‘ ’ g N
Project Locatlon /’/’V?/‘ /’% ‘// TpS5-3 Phone #: 8 8 H 0 % ()]
‘1sampler,Name: Kyle Noriari Fax #: E I m‘ (Q Ol
FOR LAB USE ONLY MATRIX JPRESERV] SAMPLING O D_‘ O 0]
. S I o a
i (SN It {=3En] : ’
- . = | e sl E
Lab'1.D: Sample I.D. glzlals w18 g|.. ie)
) : 12121515 giE{glols O .
},}2@3@# LISI2|21812i2 &5 |mulE
nied| 2L | 2)nf0lS 0d0 B of<|010] DATE
' B E ol RN
3 E 5 | /
| 22 SN —
b} {1 |
<7 Glry A S
Bl : N <4 VR IRV SR T IR EA N 2T 2AF -
PLEASE-NDTE, Liabitity and Damages. Cardinal’s kabiity and client’s exclusive remady for any clzim arising whether based in contract or tort, shaff be himited lo the amount paid by the client for l‘hc
unalyses. All claims including those lov negligenée and nny aﬂm cause whauoevcv shull b6 deemed waived unless made i wriling dnd recaived by Catdinal within 30 ' days after completion of the applicable
Service: Infio évent shall CardlnaIbeuable for Fiddent: ec Inctding without tiinltation, business, lnlenupnnns tos af usé, or lods of profits Incused by client, its gubsidiaiies;
affifates or successors af_sm out of o, relatud to thy 0 ‘af services b bv Cardinal, of whether such clalm is based upon any ofme aliove stated reasons or otherwise,
Rellnquxshed By. ) " | Date; R ceived By _Phone Result: [ Yes . 1 No_ iAddiPhone #: _ e
h /f /1 J C/ '/J /( /z i Fax Result: U] Yes @ No_ |Add'i Fax #:
O N S v 4 JREMARKS? T S
|Relinayiished By: Date ceived By:: 1 email results: zconder@rice-ecs.com
- Timer = Knorman@rice-ecs.com; Ipena@riceswd.com
‘Delivered By: (Circle One) “Sample Condition CHECHED BY: Kjones@riceswd.com; Bbakergnce‘ecs-com}
i ) ) Cool, Intact. .~ (Inifjals) ce- com: Lweinheimert ice- .
Samplar - UPS - Bus - Other: b ket [’ j%/ hconder@rice-ecs.com, i mer@rice-ecs.com
L - [1'Ne {1 No_ 7 I

1 Cardnnal éannot accept Verbal changes, Please fax written- changes t; 505-3939476

’
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Appendix B

Multimed Model

RICE Environmental Consulting and Safety (RECS)
P.O. Box 5630 Hobbs, NM 88241
Phone 575.393.4411 Fax 575.393.0293




MULTIMED V1.01 DATE OF CALCULATIONS: 13-JUL-2012 TIME: 14: 7:57.

U. s. ENVIRONMENTAL PROTECTTION

EXPOSURE ASSESSMENT

MULTIMEDTIA MODETL

MULTIMED (Version 1.50, 2005)
1
Run options
EME K-11
Chemical simulated is Chloride
Option Choseén - : Saturated and unsaturated zone models
Run was ’ DETERMIN

Infiltration Specified By User: 3.048E-02 m/yr
Run was transient

Well Times: Find Maximium Conceéentration

Reject runs if Y coordinate outside plume
Reject runs if Z coordinate outside plume
Gaussian source used in saturated zone model

UNSATURATED ZONE FLOW MODEL PARAMETERS
{input parameter description and value)

NP - Total number of nodal points

NMAT - Number of different porous materials
KPROP - Van Genuchten or Brooks and Corey
IMSHGN - Spatial discretization option

NVFLAYR

Number of layers in flow model

. OPTIONS CHOSEN

Van Genuchten functional coefficients
User defined coordinate system
1

Layer information

240

e

DATA FOR MATERIAL 1

AGENCY



VARIABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
' MEAN STD DEV MIN MAX
Saturated hydraulic conductivity cm/hr CONSTANT 3.60 -999. -999. -999.
Unsaturated zone porosity -- CONSTANT 0.250 -999. -999. - =999.
BRir entry pressure head m CONSTANT 0.700 -999. -999. -999.

Depth of the unsaturated zone m CONSTANT 61.0 0.000 0.000 0.000

DATA FOR MATERIAL 1

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS . LIMITS
MEAN STD DEV MIN MAX
Residual water content ’ - CONSTANT 0.116 -999. -999. -999.
Brook and Corey exponent,EN - CONSTANT -999, -999. -999. -999.
ARLFA coefficient 1/cm CONSTANT 0.500E-02 -999. -999. -999,
Van Genuchten exponent, ENN - CONSTANT 21.0¢ -899. -999. -999,

UNSATURATED ZONE TRANSPORT MODEL PARAMETERS

Number of different layers used

NLAY - 1
NTSTPS - Number of time values concentration calc 40
DUMMY - Not presently used 1
ISOL - Type of scheme used in unsaturated. zone 2
N - -Stehfest terms or number - -of increments 18
NTEL - Points in Lagrangian interpolation 3
NGPTS - Number of Gauss points 104
NIT - Convolution integral segments 2
IBOUND - Type of boundary condition 3
ITSGEN - Time values generated or input 1
TMAX - Max simulation time - 0.0
WTFUN - Weighting factor - 1.2

OPTIONS CHOSEN

Convolution integral approach

Exponentially decaying continuous source

Computer generated times for computing concentrations
1

DATA FOR LAYER 1

VADOSE TRANSPORT VARIABLES



VARIABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
MEAN STD DEV MIN MAX
Thickness of layer m CONSTANT 61.0 -999 -999 -999
Longitudinal dispersivity of layer m DERIVED -999 -999 -999 -999
Percent organic matter -- CONSTANT 0.000 -989 -999% -999.
Bulk density of soil for layer g/cc CONSTANT 1.99 -989 -999 -999.
Biological decay coefficient 1/yr CONSTANT 0.000 -9989 -999 -999.
CHEMICAL SPECIFIC VARIABLES
VARIABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
: MEAN STD DEV MIN MAX
Solid phase decay coefficient 1/yr DERIVED -989 -999 -999 -999.
Dissolved phase decay coefficient 1/yr DERIVED -999 -999. -999 -999.
Overall chemical decay coefficient 1/yr DERIVED -999. -999 -999 -999.
Acid catalyzed hydrolysis rate 1/M-yr CONSTANT 0.000 -999 -999 -999.
Neutral hydrolysis rate constant 1/yr CONSTANT 0.000 -999 -999 -999.
Base catalyzed hydrolysis rate 1/M-yr CONSTANT 0.000 -999 -999 -999.
Reference temperature C CONSTANT 25.0 =999 -999 -999.
Normalized distribution coefficient ml/g CONSTANT 0.000 -999 -999 -999
Distribution coefficient - DERIVED -999 -999 -999 -999.
Biodegradation coefficient (sat. zone) 1/yr CONSTANT 0.000 -999 -999 -999
Air diffusion coefficient cm2/s CONSTANT -999 -9389 -999 -999
Reference temperature for air diffusion C CONSTANT -999 -999 -999 -999
Molecular weight g/M CONSTANT -999 -999 -999 -999
Mole fraction of solute - CONSTANT -989 -999 -999 -999.
Vapor pressure of solute mm Hg ~ CONSTANT -999 -999 -999 -999.
Henry's law constant atm-m”3/M CONSTANT -999 -999 -999 -999.
Overall 1lst order decay sat. zone 1/yxr DERIVED 0.000 0.000 0.000 1.00
Not currently used CONSTANT 0.000 0.000 0.000 0.000
Not currently used CONSTANT 0.000 0.000 0.000 0.000
SOURCE SPECIFIC VARIABLES
VARIABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
MEAN STD DEV MIN © MAX
Infiltration rate- m/yr CONSTANT 0.305E-01 -993. -999 -999
‘Area of waste disposal unit . m"2 CONSTANT 197. -999. -999 -999
Duration of pulse yr DERIVED ~50.0 -999. -999 -999
Spread of contaminant source m DERIVED -999. -999. -999 -999 .
Recharge rate m/yr CONSTANT 0.000 -999. -999 -999.
Source decay constant ’ ' 1/yr CONSTANT - 0.250E-01 0.000 0.000 0.000
Initial concentration at landfill mg/1 CONSTANT 0.146E+04 -999. -999 -99¢9
Length scale of facility m DERIVED 14.0 -999. -999 -999
Width scale of facility m DERIVED 14.0 -999. -999 -999.
Near field dilution DERIVED 1.00 0.000 0.000 1.00



AQUIFER SPECIFIC VARIABLES

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
MEAN STD DEV MIN MAX
Particle diameter . cm CONSTANT -999. -999. -999. -999.
Aquifer porosity - CONSTANT ’ 0.300 -999. -999. -999.
Bulk density g/cc CONSTANT 1.86 -999. -999. -999.
Aquifer thickness m " CONSTANT 6.10 " -999. -999. -999.
Source thickness -(mixing zone depth) m DERIVED -999. -999. -999. -999.
Conductivity (hydraulic) m/yr CONSTANT . 315. - —=999. -999. -999.
Gradient (hydraulic) CONSTANT 0.400E-02 -999. =999. -999.
Groundwater seepage velocity m/yr DERIVED -999. -999. -999. -999.
Retardation coefficient ' - DERIVED -999. -999. - . -999. -999.
Longitudinal dispersivity ‘ m FUNCTION OF X -999. -999. -999. -999.
Transverse dispersivity o m FUNCTION OF X -999. -999. -999. -999.
Vertical dispersivity m FUNCTION OF X- -999. - -999. -999. -999.
Temperature of aquifer C - CONSTANT 20.0 -999. -999. -999.
pH - CONSTANT 7.00 -999. -999. -999.
Organic carbon content (fraction) CONSTANT 0.000 -999. -999. -999.
Well distance from site m CONSTANT 1.00 -999. -999. -999.
Angle off center degree CONSTANT 0.000 -999. -999. -999.
Well vertical distance m CONSTANT 0.000 -999. -999. - =999,

MAXIMUM WELL CONCENTRATION IS 114.8 AT 0.488E+03 YEARS



Concentration [mgiL]

128

5]

Chloride Concentration At The Receptor Well
EME K-11

40
Elapsed Time [yrs]




EME K-11 (1R427-13)
UL K, Section 11, T21S, R36E

Facing West 6/28/2012

Facing North 6/28/2012



Hansen, Edward J., EMNRD

From: Laura Pena <lpena@riceswd.com>

Sent: Friday, August 24, 2012 7:18 AM

To: Hansen, Edward J.,, EMNRD

Cc: Hack Conder; Katie Jones

Subject: ROC - EME K-11 (1R427-13) ICP Report and CAP Addendum

Attachments: EME K-11 (1R427-13) Multimed.inp; EME K-11 (1R427-13) Multimed.pdf; EME K-11

(1R427-13) Chloride Graph.pdf; EME K-11 (1R427-13) SB Info.xIsx; EME K-11 (1R427-13)
Depth to Groundwater Report.pdf
Mr. Hansen,

The following is an Addendum to the EME K-11 (1R427-13) ICP Report and CAP submitted to the NMOCD on
July 19, 2012. The attached multimed file, as requested, will replace Appendix B.

This file uses the parameters submitted to NMOCD in the Multimed Study report. Site specific parameters are
as follows:

Initial Concentration: an average of SB-1 (which yielded the highest average soil bore chloride
concentration) of 1,460 mg/L.

Layer Thickness: an average of all soil bore depths subtracted from the depth to groundwater (197 ft —
80 ft) to yield 117 ft or 36 meters.

e Anestimated area of 33 ft x 32 ft (1,056 ft* or 98.11 m?).

An aquifer thickness of 20 ft (6.10 meters).

The result of this model indicates that the maximum chloride concentration is 152.1 mg/L at 301 years, falling
below the WQCC standard of 250 mg/L. A graph depicting chloride concentration over time is attached.

Also, please find attached the EME K-11 Groundwater Study justifying depth to groundwater in the area being
approximately 197 ft below ground surface (bgs).

_Let Hack Conder, Katie Jones or me know if you have any questions or require any additional information.
Thank you,
Laura Pefia

Environmental Project Scientist
RICE Operating Company



EME K-11 (1R427-13) Multimed.out
MULTIMED V1.01 DATE OF CALCULATIONS: 23-AUG-2012 TIME: 15:59:31

u. s. ENVIRONMENTAL PROTECTION AGENCY
EXPOSURE ASSESSMENT
MULTIMEDTIA MODEL

MULTIMED (Version 1.50, 2005)
1
Run options

EME K-11

Chemical simulated is Chloride

Option Chosen Saturated and unsaturated zone models
RUn was DETERMIN

Infiltration Specified By User: 3.048E-02 m/yr

Run was transient

well Times: Entered Explicitly

Reject runs if Y coordinate outside plume

Reject runs if Z coordinate outside plume

Gaussian source used in saturated zone model

1

1

UNSATURATED ZONE FLOW MODEL PARAMETERS
(input parameter description and value)
NP

Total number of nodal points 240

NMAT - Number of different porous materials 1
KPROP - van Genuchten or Brooks and Corey 1
IMSHGN - Spatial discretization option 1
1

NVFLAYR - Number of layers in flow model

OPTIONS CHOSEN

van Genuchten functional coefficients
user defined coordinate system
1

Layer information

LAYER NO. LAYER THICKNESS MATERIAL PROPERTY

DATA FOR MATERIAL 1



EME K-11 (1R427-13) Multimed.out

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
MEAN STD DEV MIN MAX
Saturated hydraulic conductivity cm/hr CONSTANT 3.60 -999. -999. -999.
uUnsaturated zone porosity -- CONSTANT 0.250 -999. -999. -999.
Air entry pressure head m CONSTANT 0.700 -999. -999. -999.
Depth of the unsaturated zone m CONSTANT 36.0 0.000 0.000 0.000

DATA FOR MATERIAL 1

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
MEAN STD OEV MIN MAX
Residual water content -- CONSTANT 0.116 -999. -999. -999.
Brook and Corey exponent,EN -- CONSTANT -999. -999. -999. -999.
ALFA coefficient 1/cm CONSTANT 0.500e-02 -999. -999, -999.
van Genuchten exponent, ENN - CONSTANT 1.09 -999. -999. -999.

1
UNSATURATED ZONE TRANSPORT MODEL PARAMETERS

NLAY - Number of different layers used 1
NTSTPS - Number of time values concentration calc 40
DUMMY - Not presently used 1
ISOL - Type of scheme used in unsaturated zone 2
N - Stehfest terms or number of increments 18
NTEL - Points in Lagrangian interpolation 3
NGPTS - Number of Gauss points 104
NIT - Convolution integral segments 2
IBOUND - Type of boundary condition 3
ITSGEN - Time values generated or input 1
TMAX - Max simulation time -- 0.0
WTFUN - weighting factor -- 1.2

OPTIONS CHOSEN

Convolution integral approach

Exponentially decaying continuous source .
Computer generated times for computing concentrations
1

DATA FOR LAYER 1

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
MEAN STD DEV MIN MAX
Thickness of layer m CONSTANT 36.0 -999. -999. -999.
Longitudinal dispersivity of layer m DERIVED -999. -999, -999. -999.
Percent organic matter -~ CONSTANT 0.000 -999. -999. -999.
Bulk density of soil for layer g/cc CONSTANT 1.99 -999, -999, -999.
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EME K-11 (1R427-13) Multimed.out

Biological decay coefficient 1/yr CONSTANT 0.000 -999. -999. -999.
CHEMICAL SPECIFIC VARIABLES
VARTABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
MEAN STD DEV MIN MAX
Solid phase decay coefficient 1/yr DERIVED -999. -999 -999 -999,
Dissolved phase decay coefficient 1/yr DERIVED -999. -999 -999 -999.
overall chemical decay coefficient 1/yr DERIVED -999. -999 -999 -999.
Acid catalyzed hydrolysis rate 1/M-yr CONSTANT 0.000 -999 -999 -999.
Neutral h{dro1ysis rate constant 1/yr CONSTANT 0.000 -999 -999 -999.
Base catalyzed hydrolysis rate 1/M-yr CONSTANT 0.000 -999 -999 -999.
Reference temperature CONSTANT 25.0 -999 -999 -999.
Normalized distribution coefficient ml/g CONSTANT 0.000 -999 -999 -999.
Distribution coefficient -- DERIVED -999. -999 -999 -999.
Biodegradation coefficient (sat. zone) 1/yr CONSTANT 0.000 -999 -999 -999.
Air diffusion coefficient cm2/s CONSTANT -999. -999 -999 -999.
Reference temperature for air diffusion ¢ CONSTANT -999 -999 -999 -999.
Molecular weight g/M CONSTANT -999 -999 -999 -999.
Mole fraction of solute -- CONSTANT -999 -999 -999 -999.
vapor pressure of solute mm Hg CONSTANT -999 -999 -999 -999.
Henry's law constant atm-mA3/M CONSTANT -999. -999. -999. -999,
overall 1lst order decay sat. zone 1/yr DERIVED 0.000 0.000 0.000 1.00
Not currently used CONSTANT 0.000 0.000 0.000 0.000
Not currently used CONSTANT 0.000 0.000 0.000 0.000
SOURCE SPECIFIC VARIABLES
VARIABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
MEAN STD DEV MIN MAX
Infiltration rate m/yr CONSTANT 0.305e-01 -999. -999 -999.
Area of waste disposal unit mA2 CONSTANT 98.1 -999. -999 -999.
Duration of pulse yr DERIVED 50.0 -999. -999 -999.
spread of contaminant source m DERIVED -999. -999. -999 -999.
Recharge rate m/yr CONSTANT 0.000 -999. -999. -999.
Source decay constant 1/yr CONSTANT 0.250e-01 0.000 0.000 0.000
Initial concentration at landfill mg/1 CONSTANT 0.146E+04 -999. -999. -999.
Length scale of facility m DERIVED -999. -999. -999. -999.
width scale of facility m DERIVED -999, -999. -999. -999.
Near field dilution DERIVED 1.00 0.000 0.000 1.00
AQUIFER SPECIFIC VARIABLES
VARIABLE NAME UNITS DISTRIBUTION PARAMETERS LIMITS
MEAN STD DEV MIN MAX
Particle diameter cm CONSTANT -999. -999 -999 -999.
Aquifer porosity -- CONSTANT 0.300 -999 -999 -999.
Bulk density g/cc CONSTANT 1.86 -999 -999 -999.
Aquifer thickness m CONSTANT 6.10 -999 -999 -999.
Ssource thickness (mixing zone depth) m DERIVED -999. -999. -999 -999.
Conductivity (hydraulic) m/yr CONSTANT 315. -999. -999 -999.
Gradient (hydraulic) CONSTANT 0.400e-02 -999. -999 -999.
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Groundwater seepage velocity
Retardation coefficient
Longitudinal dispersivity
Transverse dispersivity
vertical dispersivity
Temperature of aquifer

H
organic carbon content (fraction)
well distance from site
Angle off center
.well vertical distance

EME K-11 (1R427-13) Multimed.out

m/yr DERIVED
-~ DERIVED

. m FUNCTION OF
m FUNCTION OF
m FUNCTION OF

C CONSTANT

-- CONSTANT

CONSTANT

m CONSTANT

degree CONSTANT

m CONSTANT
TIME CONCENTRATION
0.100e+01 0.00000E+00
0.260E+02 0.00000£+00
0.510E+02 0.00000€e+00
0.760E+02 0.00000E+00
0.101e+03 0.00000e+00
0.126E+03 0.77581e-01
0.151E+03 0.19477e+01
0.176E+03 0.11794E+02
0.201E+03 0.37209E+02
0.226E+03 0.80229e+02
0.251E+03 0.12331E+03
0.276E+03 0.15048€+03
0.301e+03 0.15224€e+03
0.326e+03 0.13581e+03
0.351e+03 0.10884E+03
0.376E+03 0.80315e+02
0.401E+03 0.55271E£+02
0.426E+03 0.36379E+02
0.451E+03 0.22919e+02
0.476€E+03 0.13765€+02
0.501E+03 0.81552E+01
0.526E+03 0.46991e+01
0.551E+03 0.26823e+01
0.576E+03 0.14944e+01
0.601E+03 0.83307E+00
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-999.
-999.

X  -999.
X -999.
X -999.
20.0

7.00
0.000
1.00
0.000
0.000

~-999.
-999.
-999.
-999.
-999.
-999.
-999.
-999.
-999.
-999.
-999.

-999.
-999.
-999.
-999.
-999.
-999.
-999.
-999.
-999,
-999.
-999.



Concentration [mg/L]

w

Chloride Concentration At The Receptor Well
EME K-11

at
Elapsed Time [yrs}




EME K-11 (1R427-13)
Unit K, Section 11, T21S, R36E

Depth to GW: 197 ft

SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7
SS 114 SS 113 SS 210 SS 116 SS 110
-5 112 5 399 5 389 5 245 5 146
10 174 10 305 10 280 10 879 10 143
15 696 15 900 | 15 252 15 249 15 856
20 887 20 884 20 . 816
25 732 25 1026 25 509
30 792 30 850 30 729
35 1362 35 782 35 758
40 1143 40 877 40 894
50 1807 45 1020 45 883
60 2005 50 963 50 1046
70 2579 55 1060 55 888
80 2549 60 1366 60 870
130 65 1405 65 761
70 1435 70 839
75 1380 75 752
80 1130 80 706
85 991 110
90 884
95 797
100 859
1057 641
110 497
115 438
120 289
125 331
130 257
Average 1.46E+03 8.80E+02 1.33E+02 2.67E+02 2.82E+02 7.38E+02 1.33E+02
Average Chloride Concentration 8.E+02

Average SB Depth
Average SB Depth minus Depth to GW

117




Wells of unknown use (USGS)

= Non-production wells

L ]
(commercial, sanitation, domestic, stock)

section (1 sq. mile)

O

Subject Site

%

® =ROC wells

EME K-11
SWD System site name
K 11 T21S R36E
Unit Letter Section Township Range
Groundwater Depth: 197
Compiled by: Lara Weinheimer 5/8/2012
Comments:
21S 36E

[ ] '
e 200
195'

10

L1

12

15

14

13




New Mexico Office of the State Engineer

Water Column/Average Depth to Water

(A CLWiHHHHE in the (R=POD has

POD suffix indicates the been replaced,

POD has been replaced O=orphaned,

& no longer serves a C=thefileis  (quarters are 1=NW 2=NE 3=SW 4=SE)

water right file.) closed) (quarters are smallest to largest) (NAD83 UTM in meters) (In feet)

TE

ne

CP 00690 LE 4 4 03 218 36E 664706 3597487* 340
CP 00692 LE 3 11 10 218 36E 663405 3596961* 215 195 20
CP 00734 LE 1 10 21§ 36E 663713 3596862 215 200 15

Average Depth to Water: 197 feet
Minimum Depth: 195 feet
Maximum Depth: 200 feet

Record Count: 3

PLSS Search:

Section(s): 1, 2, 3,10, 11, Township: 21S Range: 36E
12

*UTM location was derived from PLSS - see Help

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.
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