


2 ARCADIS

Infrastructure, environment, buildings

Sent Certified Mail
Return Receipt No. 7002 2410 0001 5813 0417

Mr. Ed Hansen

New Mexico Energy, Minerals, & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 S. St. Francis Drive

Santa Fe, New Mexico 87505

Subject:
Corrective Action Plan
Blinebry-Drinkard (BD) N-32 Vent
Unit N, SEC. 32, T21S, R37E, Eunice, Lea County, New Mexico
NMOCD CASE # 1R426-153

Mr. Hansen:

RICE Operating Company (ROC) has retained ARCADIS U.S., Inc. (ARCADIS) to
address potential environmental concerns at the above-referenced site. ROC is the
service provider (agent) for the Blinebry-Drinkard (BD) 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 capital on a
percentage ownership/usage basis. Environmental projects of this magnitude '
require System Party AFE approval and work begins as funds are received.

On behalf of ROC, ARCADIS respectfully submits this Corrective Action Plan (CAP)
for the above-referenced site.

SITE HISTORY AND BACKGROUND

The site is located west of the town of Eunice, New Mexico. Elevated chlorides in
this area have been reported since early 1952 (Geology and ground-water conditions
in southern Lea County, New Mexico [Groundwater Report 6 by A. Nicholson, Jr. and
A. Clebsch, Jr.; United States Geological Society]). The depth to groundwater at this
site is approximately 96 feet below ground surface (bgs).

The junction was eliminated and replaced with a new junction box located 80 feet
northeast of the former junction box location. Initial delineation began in August 2007
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and was completed on November 2, 2007. A backhoe was used to collect soil
samples five, ten and fifteen feet north, south, east and west of the junction box
locations at one foot intervals to a depth of 12 ft bgs. Soil samples were analyzed in
the field for chlorides using field-adapted Standard Method 4500-CI'B and screened
in the field using a photoionization detector (PID).

A backhoe was used to excavate soils from an excavation around the former junction
box measuring 30 feet by 30 feet by 12 feet deep. A four-point wall composite
sample was collected from each of the four walls and a five-point composite sample
was collected from the bottom of the excavation and submitted to Cardinal
Laboratories for gasoline range organics (GRO) and diesel range organics (DRO)
and chloride analysis. Some elevated PID readings were observed near the source.
DRO was detected at a concentration of 57.8 milligrams per kilogram (mg/kg) in the
four-point wall composite sample and at a concentration of 36 mg/kg in the five-point
bottom compaosite sample. GRO was not detected.

Based on the results of the soil sampling analytical results, elevated chloride
concentrations are present at the subject site.

The excavated soils were blended on-site and returned to the excavation to a depth
six feet below grade. A six-foot deep shelf extending five-feet from the north, south
and west walls and ten-feet from the east wall was excavated to prepare the
excavation for a clay barrier. A 40x45x1-foot thick clay barrier was installed at a
depth of five to six feet bgs. The clay layer was compacted to a dry density of 93.4%
and 14% moisture. The remaining fill was used to backfill the excavation to ground
surface and to contour the surrounding area. An identification plate was placed on
the surface at the location of the former junction box to mark the presence of the clay
liner.

A sample of the blended backfill material was submitted to Cardinal Laboratories for
GRO, DRO and chloride analysis. DRO was detected at a concentration of 517
mg/kg and chlorides were detected at a concentration of 1,090 mg/kg.

To further investigate the depth of chloride impacts a soil boring (SB-1) was drilled to
a depth of 90 feet bgs at a location five-feet north of the former junction box. Soil
samples were collected every five-feet and analyzed in the field for chlorides using
field-adapted Standard Method 4500-CI'B and screened in the field using a PID. One
sample, collected from a depth of 90 feet bgs was submitted to Cardinal Laboratories
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and analyzed for chlorides. Laboratory analysis confirmed the presence of an
elevated chloride concentration (1,296 mg/kg) at a depth of 90 feet bgs.

ROC disclosed potential groundwater impact at the site to New Mexico Ol
Conservation Division (NMOCD) via e-mail on December 6, 2007. A disclosure
report was submitted to NMOCD with all of the ROC 2007 Junction Box Reports in
March 2008 per the ROC Junction Box Upgrade Work plan.

On behalf of ROC, ARCADIS submitted an ICP to NMOCD on May 21, 2008.

The proposed ICP was approved by NMOCD on May 28, 2008. On June 2, 2008,
NMOCD was informed by email that an electromagnetic (EM) survey would be
performed at this site to assist on placement of the proposed monitoring well and soil
borings. On July 30, 2008 ARCADIS emailed NMOCD the results of the EM survey
and informed NMOCD that there were no proposed changes to the approved
monitoring well and soil boring locations as a result of the EM survey.

ICP INVESTIGATION RESULTS

Four soil borings (SB 2 through SB 5) and one monitoring well (MW-1) were drilled at
the site on October 6 and 7, 2008. The soil borings were each drilled to a depth of 80
feet and the monitoring well was drilled to a depth of 100 feet. Soil samples were
collected every five-feet and analyzed in the field for chlorides using field-adapted
Method 4500-CI-B and screened in the field using a PID. Two samples from each
boring were submitted to Cardinal Laboratories and analyzed for chlorides.

Laboratory and field analysis confirm that elevated chloride concentrations are
present in soils at the site. Soil boring laboratory and field analytical results are
summarized on the attached figure.

One upgradient (MW-3) and one downgradient (MW-2) monitoring well was installed
at the site to assess groundwater quality. The monitor wells were drilled on July 9,
2009. Two additional monitoring wells, one upgradient (MW-4) and one downgradient
(MW-5) of the wells drilled in July, were drilled on September 21 and 22, 2009.
These wells were installed to further assess regional groundwater conditions in order
to evaluate a groundwater remedy. Groundwater sampling results are shown in the
attached table.
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The laboratory analytical results from groundwater samples collected from MW-3
confirm that elevated chiorides are present in groundwater upgradient of the site.
Based on the fact that elevated chloride concentrations in groundwater have been
reported in the area since the early 1950s and that elevated chloride concentrations
occur in the monitoring well upgradient of the site we propose a chloride mass
estimation and removal plan.

CHLORIDE MASS ESTIMATION
Estimate of Chloride Mass in Groundwater

Calculations used to estimate the chloride mass in groundwater that may have
resulted from the former junction box are detailed in the table below. The size of the
impacted area is conservatively assumed based on chloride concentrations in soil
samples collected from monitoring wells and soil borings multiplied by a factor of 10
(the estimated horizontal dispersivity factor). This total area is then multiplied by the
thickness of the aquifer (15 feet) and the estimated porosity (25%) resulting in a total
saturated pore volume.

The increase in chloride concentrations in groundwater is calculated by subtracting
the average elevated upgradient chloride concentration at the site (MW-3, 2,356
milligrams per Liter {mg/L}) from the average chloride concentration identified at the
site (near source monitoring well MW-1, 2,572 mg/L). This net difference in chloride
concentrations conservatively reflects the net impact to groundwater at the site
resulting from the former junction box.

The net difference in the concentration of chlorides is multiplied by the total saturated
pore space volume resulting in the estimated chloride mass as shown in the following
table.
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Estimate of Chloride Mass in Groundwater

Parameter Value Description of equations used

Impact Area 6,640 ft? Physical measurement of junction box
: excavation

Longitudinal Dispersivity 10 Professional estimate for factoring the

plume Iehgth

Aquifer Thickness 15 ft Based on regional groundwater data*

Porosity 25% Professional estimate of pore volume

Volume of impacted * | 249,000 ft* Multiplication of parameters listed

groundwater below former above

junction boxes )

Volume of impacted 7,050,895 L Unit conversion of above value to liters

groundwater below former

junction boxes

Averaged increase inon- | 216 mg/L Difference between the average

site chloride concentrations in MW-1 (near source)

concentrations and MW-3 (upgradient)

Total Chloride Mass 1,523 kg Multiplication of two parameters above

* Ground-Water Report 6; Geology and Ground-Water Conditions in Southern Lea
County, New Mexico; Nicholson and Clebsch

Estimate of Chloride Concentration Contributed From Vadose Zone

Since chloride impacts to soil are too deep to feasibly excavate impacted soils, ROC
proposes installing a 20-mil, reinforced liner at approximately 25 ft bgs, as shown in
the attached figure. Impacted soils will be excavated to an approximate depth of 25
feet bgs and a modified 75 foot by 90 foot 20-mil reinforced poly liner will be installed
and properly seated. Backfill soils will be placed over the liner and graded to prevent
infiltration of rainwater. Backfill soils will not exceed a chloride concentration of 500
mg/kg or PID reading of 100 ppm. The site will be seeded with native grasses. Note
that a liner is not proposed for the northwest corner of the site. This area of the site is
well vegetated and the proposed infiltration barrier was designed to avoid disturbing
this well vegetated area of the site

In light of the fact that an infiltration barrier is proposed, an exposure assessment
was run for this site using the United States Environmental Protection Agency
Exposure Assessment Multimedia Model (MULTIMED Version 1.5, 2005). Data
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inputs and model outputs are attached. The model output concludes that the peak
increased concentration of chlorides in groundwater contributed by soils in the
vadose zone would be approximately 123.4 mg/L in 226 years. Since the estimated
increase in chloride concentrations in groundwater would not result in a groundwater
background concentration exceedance, vadose zone chloride mass removal
estimates are not warranted for this site. '

CHLORIDE MASS REMOVAL

ROC proposes the installation of a groundwater recovery system at the former
junction box location. A solar-driven pump will be placed in an existing 4-inch monitor
“well with the highest chloride concentration. The pump will operate 8-10 hours per
day and the groundwater recovered from the well will be utilized for pipeline and well
maintenance or landowner usage (cow trough).

At a pumping rate of one gallon per minute the groundwater recovery system could
extract 5.62 kg per day. At that rate it will take approximately 3,090 barrels and
approximately 271 days to remove the 1,523 kg of chloride mass. Additionally, a
second pump may be placed in another well.

Thank you for your consideration concerning this proposed CAP. If you have any
questions, do not hesitate to contact Hack Conder or me.

Sincerely,
ARCADIS U.S,, Inc.

Srar. F. Naep

Sharon E. Hall
Associate Vice President

Copies:
Hack Conder, ROC

Mr. Ed Hansen
January 10, 2012
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Attachments:

Monitor Well Soil Data Figure

Soil Bore Data Figure

Proposed Infiltration Barrier Figure
Groundwater Data Summary Table

November 2011 Groundwater Analytical Results
Monitoring Well Logs

MULTIMED Model Inputs and Output

Mr. Ed Hansen
January 10, 2012
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Monitor Well Soil Data

MW-3 MW-1

Depth Cl- LAB Depth Cl- LAB
5 120 5 317

10 112 10 1085 928
15 114 15 676
20 183 20 672
25 148 25 632
30 183 30 545
35 183 48 35 458
40 183 &MW 4 40 491
45 142 45 526
50 123 50 478
55 89 55 471
60 88 MW 3 60 520
65 84 ‘ 65 453
70 84 70 483
75 91 75 503

80 87 80 459 384

= L. MW-2
Lease Road SB-5

MW 1 Depth cl- LAB
® 5 87

Battery W2 10 315 272
® 15 146
20 179
MW 5 25 144
s 30 149
35 147
40 144
45 114
50 156
55 88
60 84
65 112
70 87
75 93
80 115
85 89

90 86 <16

N
ENVIRONM .
p> & BD N-32 vent W E
Legals: UL/N sec. 32 S
T21S R37E 0 25 50 100 150 200
o g NMOCD Case #: 1R426-153 | ECHE—1 __F—TJFeet
LTING 8 SAFET Drawing date: 12/30/2011

Drafted by: Lara Weinheimer




Soil Bore Data

SB-1 SB-3 SB-4
Depth Cl- LAB Depth cl- LAB Depth Cl- LAB
15 1042 5 454 5 208
20 968 10 826 10 427
;3 ;;2(2) 15 1934 15 587
20 2033 1960 20 662
35 2449
20 es 25 1667 25 906
1363 30 1402 1330
* 1809 35 1198
50 1393 MW 4 35 1169
55 1405 5 40 1060 40 1140
60 1437 45 1090 45 1129
65 1349 50 834 50 918
70 1315 55 938 55 844
75 1505 MW 3 60 869 60 579
80 1412 ¢ 65 993 65 566
85 1247 70 785 656 70 481
90 1285 1296 75 426
80 1307 1250
SB-2 SB.S
Depth Cl- LAB
5 1196 Depth Cl- LAB
10 1806 5 282
15 2633 o —MW-2— Lease Road 10 585
20 3009 3240 Q&\ $ 15 445
25 1794 o-f 20 729
35 969 & 30 2380 2000
40 1006 35 2191
45 1330 40 1684
50 1076 45 2003
55 975 50 1503
60 824 55 1200
65 936 60 1378
70 1097 65 1543
75 1143 i 1332
80 1363 1260 L 1398
80 1407 1330
N
BD N-32 vent ¢¢>
Legals: UL/N sec. 32 S
T21S R37E 0 2550 100 150 200
NMOCD Case #: 1R426-153 (B H! 1 I 1 Feet

Drawing date: 12/30/2011
Drafted by: Lara Weinheimer




Proposed Infiltration Barrier

MW 4
%

Road

Lease

Tank Battery
MW 2
-4
MW 5
®
N
BD N-32 vent ¢
S
Legals: UL/N sec. 32
T21S R37E 0 25 50 100
NMOCD Case #: 1R426-153 | Lt E———JFeet
Drawing date: 12-30-11
Drafted by: L. Weinheimer
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CARDINAL
=9 _aboratories

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

November 14, 2011

- Hack Conder
Rice Operating Company
112 W. Taylor
Hobbs, NM 88240

RE: BD N-32-VENT

Enclosed are the results of analyses for samples received by the laboratory on 11/07/11 13:48,
Cardinal Laboratories is accredited through Texas NELAP for:

Method SW-846 8021 Benzene, Toluene, Ethyl Benzene, and Total Xylenes

Method SW-846 8260 Benzene, Toluene, Ethyl Benzene, and Total Xylenes

Method TX 1005 Total Petroleurn Hydorcarbons

Certificate number T104704398-08-TX. Accreditation applies to solid and chemical materials and non-potable
water matrices.

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 (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,

/_4_%_4:4‘3/’2::» I VS

Celey D. Keene

Lab Director/Quality Manager

| Page1of8 |



CARDINAL
=¥ _aboratories

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

Analytical Results For:

Rice Operating Company
Hack Conder

Sampling Date:
Sampling Type:
Sampling Condition:

112 W. Taylor
Hobbs NM, 88240
Fax To: (575) 397-1471
Received: 11/07/2011
Reported: . 11/14/2011
Project Name: BD N-32-VENT
Project Number: BD N-32 VENT

Project Location:

T21S R37E SEC32 N - LEA CTY., NM

Sample ID: MONITOR WELL #1 (H102412-01)

Sample Received By:

11/02/2011
Water

Cool & Intact
Celey D. Keene

BTEX 80218 mg/L Analyzed By: MS

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Benzene* <0001 ~  0.001 11/09/2011 ND 0.047 93.9 0.0500 3.46
Toluene* <0.001 0.001 11/09/2011 ND 0.046 92.6 0.0500 291
Ethylbenzene* <0.001 0.001 11/09/2011 ND 0.054 108 0.0500 3.22
Total Xylenes* <0.003 0.003 11/09/2011 ND 0.151 101 0.150 2.45
Surrogate: 4-Bromofluorobenzene (PIL 98.7 % 70.7-118
Chloride, SM4500CI-B mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 3100 4.00 11/14/2011 ND 104 104 100 . 3.77
Sulfate 375.4 mg/L Analyzed By: HM

Analyte Result Reporting .leit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Sulfate 170 10.0 11/14/2011 ND 17.2 86.0 20.0 6.61
TDS 160.1 mg/L . Analyzed By: HM

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
TDS 5510 5.00 11/08/2011 ND 245 102 240 0.186

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE: Libilty ond Damages. Cardnals leblity md dlients exchsive remedy for any clam arising, whether bamsed 1 contract or tort, shall be lmited tb the amount pald by client for analyses. Al daims, hckaing Giose for negligence and

oy other cmmse whatsoover shall be deemed walved uniss made W wiltng and receved by Cardinal within thirty (30) days after completion of the applicable service.

th no event shall Cadnd be lable for incidental or consequential damages,

nckding, without fimiation, business nterruptions, loss of use, or foss of pafits hcuved by clent, s subsidlries, afilates or axcessors asing out of o related to the peformace of the servkes heetnder by Cardna), regadess of whehe such
claim Is based upon any of the above stated reasons or otherwise. Results relate onfy to the samples Wentified above. This report shall not be reproduced except in full with weitten approvat of Cardinat Laboratores.

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL

I_ = b © rat orie = 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: 11/07/2011 Sampling Date:
Reported: 11/14/2011 Sampling Type:
Project Name: BD N-32-VENT Sampling Condition:
Project Number: BD N-32 VENT Sample Received By:
Project Location: T21S R37E SEC32 N - LEA CTY., NM

Sample ID: MONITOR WELL #2 (H102412-02)

11/02/2011

Water

Cool & Intact
Celey D. Keene

BTEX 8021B mg/L Analyzed By: MS

Analyte Resutt Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Benzene* <0.001 0.001 11/09/2011 ND 0.047 93.9 0.0500 3.46
Toluene* <0.001 0.001 11/09/2011 ND 0.046 92.6 0.0500 291
Ethylbenzene* <0.001 0.001 11/09/2011 ND 0.054 108 0.0500 3.22
Total Xylenes* <0.003 0.003 11/09/2011 ND 0.151 101 0.150 2.45
Surrogate: 4-Bromofluorobenzene (PIL 99.4 % 70.7-118
Chloride, SM4500CI-B mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 860 4.00 11/14/2011 ND 104 104 100 3.77
Sulfate 375.4 mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Vaiue QC RPD Qualifier
Sulfate 208 10.0 11/14/2011 ND 17.2 86.0 20.0 6.61
TDS 160.1 mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
TDS 1900 5.00 11/08/2011 ND 245 102 240 0.186

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE: Llblity and Damages. Cardinals lablllty and dients excusive remedy for oy claim arising, whether based b conbact or tort, shall be fimited to the emount paid by client for analyses. Al claims, bchuding those for negligence and
any other casse whatsoever shall be deemed walved unless made b witing and receved by Cardinal within thily (30) doys aftes completion of the mpplicsble servke, In no event shall Cadhal be lable for Wcidentll o comsequential damages,
nchiding, without limkation, busness hiermptions, kss of use, or loss of profits mcured by clent, I mbsidiaies, dfitates o succemors abing ot of of related to the peformance of the sevkes heeunder by Cadnal, repadiess of whether such

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples dentified shove. This report shall not be reprodusced except In fil) with weitten spproval of Cardinal Laboratorkes.

/ ,(_42 e ;_7“’\’;—;_"_‘2.,_,«-

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL .
A I— =3 b or at ories PHONE (575) 393-2326 ° 101 E. MA‘RLAND ° HOBBS, NM 88240

1

Analytical Results For:

Rice Operating Company
Hack Conder

112 W. Taylor

Hobbs NM, 88240

Fax To: (575) 397-1471

Received: 11/07/2011 Sampling Date: 11/02/2011
Reported: 11/14/2011 Sampling Type: Water

Project Name: BD N-32-VENT Sampling Condition: Cool & Intact
Project Number: BD N-32 VENT Sample Received By: Celey D. Keene
Project Location: . T21S R37E SEC32 N - LEA CTY., NM

Sample ID: MONITOR WELL #3 (H102412-03)

BTEX 8021B mg/L " Analyzed By: MS
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Benzene* <0001 0.001 11/09/2011 ND 0.047 93.9 0.0500 3.46
Toluene* <0.001 0.001 11/09/2011 ND 0.046 92.6 0.0500 291
Ethylbenzene* <0.001 0.001 11/09/2011 ND 0.054 108 0.0500 3.22
Total Xylenes* <0.003 '0.003 11/09/2011 ND 0.151 101 0.150 245
Surrogate: 4-Bromofluorobenzene (PIL 98.0% 70.7-118
Chloride, SM4500C)-B mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 660 4.00 11/14/2011 ND 104 104 100 3.77
Sulfate 375.4 mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Sulfate 94.3 10.0 11/14/2011 ND 17.2 86.0 20.0 6.61
TDS 160.1 mg/L Analyzed By: HM
Analyte - Result Reporting Limit Analyzed Method Blank 85 % Recovery True Value QC RPD Qualifier
DS 1480 5.00 11/08/2011 ND 245 102 240 0.186
Cardinal Laboratories ’ *=Accredited Analyte

PLEASE NOTE: Libilty and Demages. Cardinals lebilly ad clients exchmive remedy for any clam arising, whether bmed b conract or tort, shall be limited W the amount pakd by clent for analyses. All dlaims, ichding those for negligence and
@y other caise whatsoever shell be deemed waived unless made n writng and received by Cardinal within thity (30) days after completion of the applicable service. in no event shal Cadna be lable for Incidenta or consequential damages,
Inchxding, without limiation, business niterruptions, loss of use, or loss of profits incured by clent, Is absdiales, aflates o successors abing out of o related to the pesformance of the services heseunder by Cardinai, tegardiess of whether such
claim f8 based upon any of the above stated reasons o otherwise. Resulls relate only to the samples dentified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories.

&é‘:ﬂ /12:3. I R

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
=¥ _aboratories

Received:
Reported:
Project Name:
Project Number:
_Project Location:

Analytical Results For:
Rice Operating Company
Hack Conder
112 W. Taylor
Hobbs NM, 88240
Fax To: (575) 397-1471
11/07/2011
11/14/2011
BD N-32-VENT
BD N-32 VENT

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

T21S R37E SEC32 N - LEA CTY., NM

Sample ID: MONITOR WELL #4 (H102412-04)

Sampling Date:
Sampling Type:
Sampling Condition:
Sample Received By:

11/02/2011
Water

Cool & Intact
Celey D. Keene

BTEX 8021B mg/L Analyzed By: MS

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Benzene* <0.001 0.001 11/09/2011 ND 0.047 93.9 0.0500 3.46
Toluene* <0.001 0.001 11/09/2011 ND 0.046 92.6 0.0500 291
Ethylbenzene* <0.001 0.001 11/09/2011 ND 0.054 108 0.0500 3.22
Total Xylenes* <0.003 0.003 11/09/2011 ND 0.151 101 0.150 2.45
Surrogate: 4-Bromofluorobenzene (PIL 99.2% 70.7-118
Chloride, SM4500CI-B mg/L Analyzed By: HM

Analyte Result Reporting Limit Anélyzed Method Blank BS % Recovery True Vaiue QC RPD Qualifier
Chloride 92.0 4.00 11/14/2011 ND 104 104 100 3.77
Sulfate 375.4 mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Sulfate 91.8 10.0 11/14/2011 ND 17.2 86.0 20.0 6.61
TDS 160.1 mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed' Method Blank BS %‘ Recovery True Value QC RPD Qualifier
TDS 595 5.00 11/08/2011 ND 245 102 240 0.186 l

Cardinal Laboratories

PLEASE NOTE:

any other casse whatsoever shall be deemed waived unless made in writhg and received by Cardinal within thily (30) days after completion of the appliccble service.

*=Accredited Analyte

Liblity and Camages. Cardinal liabllity and clients exclsive remedy for any clam arisihg, whether based I conact or Iort, shall be lmited o the amount pad by clent for analyses. All dalms, hchding those for neghigence and
In o event shall Cadha be liable for kxidental or consequentisl dameges,

including, wihout limkation, business htemuptions, loss of use, or loss of profits Incured by clent, s subsidiries, aifilstes or successors arking out of or relsted to the pefformmce of e svkes heseunder by Cardinal, regadless of whethe such
claim is based upon &ty of the ahove stated teesons o otherwise. Results relate anly b the samples dentified sbove. This seport shafl not be reproduced except i full with valtten spproval of Cardinal Laboratories.

&%‘,1/:?:\; - /‘§Z¢,~n‘ o
<

Celey D. Keene, Lab Director/Quality Manager

Page:5 of 8.7




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: 11/07/2011
Reported: 11/14/2011
Project Name: BD N-32-VENT
Project Number: BD N-32 VENT

Project Location: T21S R37E SEC32 N - LEA CTY., NM

Sample ID: MONITOR WELL #5 (H102412-05)

Sampling Date:
Sampling Type:
Sampling Condition:
Sample Received By:

11/02/2011
Water

Cool & Intact
Celey D. Keene

BTEX 80218 mg/L Analyzed By: MS

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Benze!'le* <0.001 0.001 11/09/2011 ND 0.047 93.9 0.0500 3.46
Toluene* <0.001 0.001 11/09/2011 ND 0.046 92.6 0.0500 291
Ethylbenzene* <0.001 0.001 11/09/2611 ND 0.054 108 0.0500 3.22
Total Xylenes* <0.003 0.003 11/09/2011 ND 0.151 101 0.150 245
Surrogate: 4-Bromofluorobenzene (PIL 99.6 % 70.7-118
Chloride, SM4500CI-8 mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed Methoﬂ Blank BS % Recovery True Vaiue QC RPD Qualifier
Chloride 108 4.00 11/14/2011 ND 104 104 100 - 3.77
Sulfate 375.4 mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed » Method Blank BS % Recovery True Value QC RPD Qualifier
Sulfate 89.2 10.0 11/14/2011 ND 17.2 86.0 20.0 6.61
TDS 160.1 mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed Method Blank 85 % Recovery True Value QC RPD Qualifier
TDS 554 5.00 " 11/08/2011 ND 245 102 240 0.186

Cardinal Laboratories

PLEASE NOTE:

*=Accredited Analyte

Lihlity and Damages. Cadhals libility and dlents excusive remedy for any claim arising, whether based & contract or tort, shall be fmited b the amount pad by client for analyses, All dalns, Incliding those for negligence and

any other case whatsoever shall be deemed waived unless made In wiitng and recelved by Cadinal within thrty (30} days aftes completion of the applicbk service. In no event shal Cadna be hable for Incidental of consequenti) damages,

ichuding, without limiation, busiess hteruptions, loss of use, or ks of profts naured by clent, its subskdiaies, offilates or sucemors ashg out of or related o the performance of the servies hereunder by Coardinel, regadkss of whetha such
claim Is based upon any of the above stated reaons or otherwise. Results relate only to the samples Kentified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories.

&JZ‘Z/’(Z\X - /‘i;‘;.’n-d‘. o

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

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:

Llblity and Demages. Cardinale liabiiity and client's exclusive remedy for any clam orising, whether based i conract or tort, shall be Umited to the amount pad by client for analyses.
any other cause whatsoever shal be deemed waived unkss made B witng and .received by Cardinal within thity (30) days after completion of the applicable service.

*=Accredited Analyte

Al dalms, Wchding those for negligence and
In no event shal Cadina be lablke for incidental or consequential damages,

inchuding, without limkation, busiess htemuptions, loss of use, of loss of profits Incurred by clent, is subsidivies, offilates or successars arsing out of or related to the performance of the servkes hereunder by Cardinal, regadiess of whether such

clalm la based upon any of the above stated reasons or otherwise. Resulls relate only to the samples identified above. This report shall notbe reproduced except in Full with written approval of Cardinal Laboratorles.

;‘}, el

Celey D. Keene, Lab Director/Quality Manager
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s ARCADIS U.S., Inc. MONITORING WELL LOG
e 8725 Rosehill
ancants AT WELL IDENTIFICATION: MW-01
SES——— WELL DEPTH: 101 f
PROJECT INFORMATION LOCATION INFORMATION WELL CONSTRUCTION
‘s . Do sy TOC ELEVATION: WELL CASING WELL SCREEN
ITE L 10N: BD-N-32 Vent DATUM CP: Casing Material: Sch 40 PVC Screen Material: Sch 40 PVC
PROJECT NUMBER: MT000834.0001 CP ELEVATION.: U 1 | S CRer: ¥ ot
GEOLOGIST: Lara Weinheimer NORTHING: ANNULUS SEAL Screen Opening: 0.010 inches
DATE STARTED: 10/7/08 EASTING: ; + 80 -
Scal Material: Bontonite  Screened Interval: 80 - 100
USRS s | Cepms A s i
: Spit spoon and air rotary w 3
DRILLING CO.: Hamison & Cooper. Inc. Dniing | DATE MEASURED: 10/7/08 Grout Material: Portiang Cement
DRILLER: BORING DIAMETER: 7 3/8 inches SAND PACK
DRILLING METHOD: Rotary BORING DEPTH: 100 feet Filter Material: Silica Sand
LITHOLOGY " SAMPLING DETAIL
- g -
§ 2 " * WELL
£ é uscs SOIL DESCRIPTION ¥ E £ CONSTRUCTION
£l @ a‘ 8 E
G| W 5] i =
a « 39 < g |8
= Fise Sand Field Chiondes ]
7 SP Reddish-orange, very fing to fine sand, shightly il
- clayey. dry 4
A e o 7 0 § el
- Fine Sand . " B
] sp Light brown, very fine to fine sand, caliche, dry P
1o " Lab 928 ”_”
- Fine Sand 1085 ’ '
] Light brown, very fine to fine sand. dry :‘ i
is .’ . o niioriimmy e essssestssiasstamissas ST - 15 .: o
R Fine Sand s 8 B %:J
N Light brown. very fine to fine sand, caliche, dry ]
4 . &
3 7 204
3 Fine Sand L 9 e
) Light brown. very fine 1o fine sand. rocky, dry ]
Y A
25— 632 a9
10— $45 10 s
14— 5 15 ~1
Fine Sand 28 -
.| Orangey-brown, very fine to fine sand, shightly ]
i motst 4
40 - 491 40—
45 s2 45
{ Fine Sand 24 -
| 1 Orangey-brown, very fine to fine sand, rocky B
! } slightly moist :
| $0— 478 ((,T
[ 3 i
hh 471 55~
1
N
60 —p—— 520 60—
{ Sandstone -
1 Orangey-brown. very fine to fine sandstone. ]
| shightly moist -
| 03 453 65 =1
| Fine Sand B
Onangey-brown. very fine ta fine sand. rocky N
shightly moist 3
g 483 70~
78~ 03 75 “
Notes: in - inches, ft bgs - feet below ground surface, ppm - parts per mition Monitoring Well: MW-01
USCS - United Soil Classification System Datum
CP - Datum Control Point, GW - Grounawater Monitoring Well Log Prepared By: Jasmin Talbert




ARCADIS U.S,, Inc. MONITORING WELL LOG
8725 Rosehill
ancanrs - WELL IDENTIFICATION: MW-01
Lanexs. Kansas 06 WELL DEPTH: 101 1t
PROJECT INFORMATION LOCATION INFORMATION WELL CONSTRUCTION
s ' D e
: BD-N-32 Vent P: : Sch 40 PVC I: Sch 40 PVC
PROJECT NUMBER: MT000834.0001 CP ELEVATION.: e & T s Niachae
o A,:‘EE%E:,::B_ ‘;g;;l(‘:’ae*“’"’"“’ "%'g""‘e: ANNULUS SEAL Screen Opening: 0.010 inches
: TING: . Scree %
OATE COMPLETED: 107106 DEPTH TO WATER: 65 t bgs Seal "G‘:o'::; Bentonie Ny«
A : Spid spoon and air rotary W ELEVA R
DRILLING CO.: Hamison & Cooper, Inc. Driing | DATE MEASURED: 10/7/08 Grout Material: Portiand Cement
DRILLER: BORING DIAMETER: 7 3/8 inches SAND PACK
DRILLING METHOD: Rotary BORING DEPTH: 100 feet Filter Material: Silica Sand
LITHOLOGY SAMPLING DETAIL
— E -
2z g ] WELL
£ E uscs | symsoL SOIL DESCRIPTION 5 g z £ CONSTRUCTION
£l 8 ¢ g sk
4] 2 s8 z g |8
] ] !
. i 1ab 184 10 1 o
- Not Logged 459 e 3
ss 7 0 ss : D .

] ] o §

. 1 it $ 2 &

,4 2 %

0] o | %] '; 2 g v

1 > IR Y

25— 0 | 95 ;g g

] ] b -

] . N '
00— 0 [160] -
108 :‘ 105 :

] ]

I l!i—-‘ . 110 -:
- { -
s 15
120 |Zl)-;
]

128~ 125
130~ ] I."O':
| B

1 ! 5
135 — 135

1 -1
140 140
148 - 145 :

150 150

Notes' in - inches, ft bgs - feet below ground surface. ppm - parts per millon
USCS - United Soil Classification System Datum
CP - Datum Control Point, GW - Groundwater

Monitoring Well: MW-01
Monitoring Well Log Prepared By: Jasmin Talber




8725 Rosehill
Suite 350

ARCADIS U.S., Inc.

Lenexa, Kansas 66215

MONITORING WELL LOG

WELL IDENTIFICATION: MW-02
WELL DEPTH: 104 ft

GEOLOGIST: Lara Weinheimer
DATE STARTED: 7909
DATE COMPLETED: 7909

DRILLER:
DRILLING METHOD: Ar Rotary

SAMPLE METHOD: Spitspoon and Rotary cuttings
DRILLING COR.: Harmison Cooper Inc.

NORTHING: N32 25877
EASTING: /103 11.286'
DEPTH TO WATER: 20 ft bgs
GW ELEVATION:
DATE MEASURED: 7/8/09
BORING DIAMETER: 7 3/8 inches

BORING DEPTH: 104 feet

PROJECT INFORMATION LOCATION INFORMATION WELL CONSTRUCTION
SITE LOCATION: 558133 Vere L r s WELL CASING WELL SCREEN
PROJECT NUMBER: MT 0008340001 .1 L, Casing Material: Sch 40 PVC _Screen Material: Sch 40 PVC

Casing Diameter: 2 inch Diameter: 2 inches

ANNULUS SEAL Screen Opening: 0.010 inches
Seal Material: Bentonite  Screened Intervalk 84-104

GROUT
Grout Material: Portland Cement

SAND PACK
Filter Material: Silica Sand 8/16

LITHOLOGY SAMPLING DETAIL
> g . |
£ | § |uscs | srusoL SOIL DESCRIPTION 5 - E £ CONSTRUCTION ’
§1 8 3 3 S|k
& | 2 |y ;
o o <« a
M Fine Sand Field Chlorides -
] Reddish-orange. very fine to fine sand. dry. no 5
. odor ! E
[ s sp 87 5 B
g &
Lab272 - g
i 0o | 10
i Fine Sand 31s 3 E
| 1 Reddish-tan, very fine o fine sand with caliche, N
| . drv. no odor 3 s
| 15— 146 o |15~ 8
] . -
- - b
20— 179 0 |20+
25 - sp 144 25+
30~ 149 30—
| ]
15 — 147 85
40 = 40-:
- Fine Sand = -
Reddish-brown. sery fine to fine sand with §i
consolidated rock. dry., no odor . 8
| 45— 114 45 §
S0 156 30~
$s &8 55 =
60— 84 60 —1
sp 3
| oS ] 112 (\5-;
] -
] -
| - -
i : §7 70—
] ]
s i a3 75
Notas. in - inches, ft bgs - feet below ground surface, ppm - parts per million Monitoring Well: K27-MW-05
USCS - United Soil Classification System Datum
CP - Datum Control Point. GW - Groundwater Monitoring Well Log Prepared By: Jasmin Talbert




ARCADIS U.S,, Inc. MONITORING WELL LOG

- 8725 Rosehill
ancans T WELL IDENTIFICATION: MW-02
| PRSI S WELL DEPTH: 104 f
. PROJECT INFORMATION LOCATION INFORMATION WELL CONSTRUCTION
§ __“SITE Ll:;:(:.ﬁg; gg% Ope(?hng TOC Eé.!¥a';lg=. WELL CASING WELL SCREEN
| 1 BD-N-32 Vent A % : S P Screen Material: Sch 40 PVC
| PROJECT NUMBER: MT000834.0001 CP ELEVATION.: Contne imole: 2 inch R v < bt
| GEOLOGIST: Lara Weinheimer NORTHING: N32 25.877 ANNULUS SEAL Screen Opening: 0.010 inches
| DATE STARTED: 72/09 EASTING: /103 11.266' Soal Materiak: Bentonte Screened intervat: 84-104
DSAAT;;:.%M':E‘I’EJ(E)DD g9v09 DEgTH T% WATER: 90 ft bgs GROUT
: Spitspoon and Rotary cuttings W ELEVATION:
DRILLING CO.: Harison Cooper Inc. DATE MEASURED: 7/8/09 Grout Material: Portland Cement
DRILLER: BORING DIAMETER: 7 3/8 inches SAND PACK
DRILLING METHOD: Air Rotary BORING DEPTH: 104 feet Filter Material: Silica Sand 8/16
LITHOLOGY SAMPLING DETAIL
- g -
I - ] WELL
| £ @ | uscs | svmsoL SOIL DESCRIPTION g E £ CONSTRUCTION
-3 o ;g s |E
a o 3 e | &
-1 & %0 < z |8
| ;e 4
\""» 15 80—
p ] :
o q g 3 &
i Fine Sand ’” =3 3 g
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Notes: in - inches, ft bgs - faet below ground sudace. ppm - parts par million Monitoring Well: K27-MW-05

USCS - United Soil Classification Systern Datum
CP - Datum Control Pomt, GW - Groundwater Monitoring Well Log Prepared By: Jasmin Talbert




ARCADIS U.S,, Inc. MONITORING WELL LOG

; S A4 Suite 350 - >

| ARCADS Lenexa, Kansas 66215 WL 'DEN“':::?E?F:Z m o3
PROJECT INFORMATION LOCATION INFORMATION WELL CONSTRUCTION
BT e TR TG e s

| PROJECT NUMBER: MT000834.0001
GEOLOGIST: Lara Weinheimer
DATE STARTED: 7902
DATE COMPLETED: 7909
SAMPLE METHOD: Spit Spoon and Air Rotary
DRILLING COR.: Hamison & Cooper, Inc. Daliing

DRILLER:
DRILLING METHOD: Rotary

CP ELEVATION.:

GW ELEVATION:
DATE MEASURED: 78/09

NORTHING: N32 25915
EASTING: W103 11.302
DEPTH TO WATER: 90 ft bgs

BORING DIAMETER: 7 3/8 inches
BORING DEPTH: 135 feet

Casing Material: Sch 40 PVC  Screen Material: Sch 40 PVC
Casing Diameter: 4 inch Screen Diameter: 4 inchas
ANNULUS SEAL Screen Opening: 0.030 inchas
Seal Material: Bentonte  Screened Interval: 85-125
GROUT
Grout Material: Portland Cement
SAND PACK
Filter Material: Silica Sand

LITHOLOGY SAMPLING DETAIL
- £ -
| .§ > § WELL
£ @ |uscs | symeoL SOIL DESCRIPTION g £|E CONSTRUCTION
3 o E E
5| & 1 g
o @ 5] < T |a
3 Fine Sand Field Chlondes .
¥ Reddish-orange. very fine to fine sand, dry, no
’ odor 3 b3
. -
5= sP 120 25 14~ £
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: Fiae Sand o Py E
: Orangey-tan very fine to fine sand with caliche, 5 g
b dry. no odor ] é
15— sp 114 0.1 | 15 o
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20 - 3 20
- Fine Sand = . . -
] Tan, very fine 1o fine sand with caliche, dry, no T
o odor b
25~ 148 0 25—
i sp 3
10~ 181 0 30+
1 Lab 48 15
R Fine Sand 183 . : -1
X Reddish-brown. very fine to fine sand with a
consolidated rock, dry, no odor N
0 ] 183 0 40+
] ¥
45— 142 45— 5
| T 43
S0 123 30
2 3
54 89 55
66— SP 88 60—
: :
68 ~ 84 65—
1 p
4 3
04 84 704
75~ 91 73

Notes: in - inches, ft bgs - feet below ground surface. ppm - parts per million
USCS - United Soi Classification System Datum
CP - Datum Control Point, GW - Groundwater

Monitoring Well: MW-03
Monitoring Well Log Prepared By: Jasmin Talbert




ARCADIS U.S., Inc.

MONITORING WELL LOG

8725 Rosehill
FROASI oo 350 WELL IDENTIFICATION: MW-03
Lenexa, Kansas 66215 WELL DEPTH: 135 ft
PROJECT INFORMATION LOCATION INFORMATION WELL CONSTRUCTION
P 15%%?87: S;JG-"NOJDKIMMQ TO0C Bé-:m;lgﬂp: WELL CASING WELL SCREEN
N: N ent . Material: 40 PVC Screen Material: Sch 40 PVC
PROJECT NUMBER: MT000834.000 1 CP ELEVATION.: Clntng Dt e
o Lot e A T
DATE STAR : EA 3 - o Int : 85-125
DATE COMPLETED: 71909 DEPTH TO WATER: 00 ft bgs Seal e oved Bontonke Screanadintervel
SAM : Spit Spoon and Air Rotary W ELEVATION: y
DRILLING CO.: Harrison & Cooper, Inc. Driling | DATE MEASURED: 7/9/09 Grout Material: Portland Cement
DRILLER: BORING DIAMETER: 7 3/8 inches SAND PACK
DRILLING METHOD: Rotary BORING DEPTH: 135 fest Filter Material: Silica Sand
LITHOLOGY SAMPLING DETAIL
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Notes: in - inches, ft bgs - feet below ground sudace, ppm - parts per million .
USCS - United Soil Classification System Datum e b i
CP - Datum Control Pont. GW - Groundwater Monitoring Well Log Prepared By: Jasmin Talbert




[Loggor: lLara Weinheimer
|Ham'son & Cooper,
Driller: Inc. Drilling
Consultant: Arcadis
Drilling Method: Air rotary
Start Date: |9-21-2009
End Date: Jo-21-2009 Project Name: Well ID:
Comments: No sampling completed on monitor well. BD N-32 vent MW-4
Located 222 ft NW of former junction box site. Location: UL/N sec. 32 T21S R37E
4 inch monitor well Lat: N32°25'56.242" County: LEA
TD = 138 ft GW = 98 ft Long: W103°11'19.725" State: NM
Depth : ot ; ;
f chioride field| LAB| PID Description Lithology Well Construction
(feet) | tosts (ppm)
3 3x3ft
‘ concrete pad
20 on surface
} bentonite
40 g seal
o
5]
©
£
o
60 'g
NO SAMPLES TAKEN -
80 <] &
100
} sand pack
120
140 |screen = 0.03"




Logger: Lara Weinheimer
Harrison & Cooper,
Driller: Inc. Drilling

Consultant: Arcadis
Drilling Method: Air rotary
Start Date: 19-22-2009
|End Date: I9-22—2009
Comments:

2 inch monitor well
TD = 107 ft

No sampling completed on monitor well.
Located 190 ft SE of former junction box site.

GW =98 ft

QpERAT' N G : c%
1

Project Name: Well ID:
BD N-32 vent MW-5
Location: UL/N sec. 32 T21S R37E
Lat: N32°25'52.662" County: LEA
Long: W103°17'19.648" State: NM

%‘:Ztt;' chioride field | LAB| PID Description Lithology Well Construction
tests (ppm)
2x2ft
1 concrete pad
O
20 B
o
) } bentonite
©
£ seal
2
40 ©
< [
NO SAMPLES TAKEN o~
60
} sand pack
80
100
{screen = 0.01"
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