


Hansen, Edward J., EMNRD

From: - Katie Jones [kjones @riceswd.com]

Sent: Monday, January 23, 2012 10:40 AM

To: Hansen, Edward J., EMNRD

Cc: - Hack Conder; L Peter Galusky; Laura Pena

Subject: ' BD N-18 BGT (1R-500) CAP Addendum

Attachments: BD N-18 BGT - spoil pile lab.pdf; BD N-18 BGT excavating to 30 ft, facing NW 1.17.12.JPG
Mr. Hansen:

The following is an Addendum to the BD N-18 BGT (1R-500) Corrective Action Plan (CAP) submitted to the NMOCD on
July 1, 2011 and approved on July 13, 2011.

The site has been excavated to dimensions of 98x98 ft to a depth of 27 ft below ground surface (bgs) with a 4-5 ft deep
shelf extending 5 ft north, south, east, and west. Personnel began excavating the site to 30 ft bgs, and an unexpected
rock layer was encountered making excavating almost impossible. An area of approximately 15x15 ft required almost 4
days of field work to reach the depth of 30 ft bgs. A photograph showing progress as of January 17, 2012 is attached.
Excavated soil has also yielded unexpectedly low chloride concentrations that meet backfill requirements, as approved
by the NMOCD. A composite sample from each of the four spoil piles was analyzed by Cardinal Laboratories and yielded
concentrations of 304 mg/kg, 608 mg/kg, 352 mg/kg, and 464 mg/kg (lab analysis is attached). A bottom composite
sample was also field titrated this morning, January 23, 2012, and yielded a chloride concentration of 855 mg/kg. Based
on the unexpected rock layer and the lower concentrations of chloride encountered at depth, ROC proposes installing
the synthetic liner at 27 ft bgs as noted in the following Addendum to the NMOCD approved CAP.

Page 3, paragraph 1: Vadose (unsaturated) Zone Remédy;- red lettering will be deleted from the paragraph and blue
lettering will be added to the paragraph. : '

“Although Multi-Med modeling indicates that residual, contributed soil chlorides do not pose a threat to
groundwater quality without any remedy, we nevertheless propose to install a synthetic double liner system
across the former tank area to preclude any possibility of potential future groundwater impacts (Figure 3). The
bottom liner will be'installed at an approximate depth of 3927 ft bgs and éncompass an area of approximately
98 ft by 98 ft. Excavated soil material having a chloride concentration less than 2,000 mg/kg chloride and 100
PID (petroleum hydrocarbons) will be placed on top of this lower liner. The upper liner will be installed
approximately 4 to 5 ft bgs and encompass an area of approximately 108 ft by 108 ft. Soil material having a
chloride concentration of less than 500 mg/kg and 100 PID will be placed on top of the upper liner and graded
to the natural ground contour. Excavated soil will be evaluated for use as backfill and any soil requiring
disposal will be properly disposed of at a NMOCD approved facility. The ground surface above the liner system
will be covered with caliche as the site will remain part of an active and operating SWD system.”

If you have any questions or require any additional information, please contact myself at (575)393-9174 or Hack Conder
at (575)631-6432. '

Thank you.
Katie Jones

Environmental Project Manager
RICE Operating Company
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

January 14, 2012

Hack Conder

Rice Operating Company
112 W. Taylor

Hobbs, NM 88240

RE: BD N-18 BGT

Enclosed are the results of analyses for samples received by the laboratory on 01/12/12 16:37.

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 guestions concerning this report, please feel free to contact me.

Sincerely,

e Piorsco—

Hope Moreno

Inorganic Technical Director
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Received:
Reported:
Project Name:
Project Number:
Project Location:

01/12/2012
01/14/2012
BD N-18 BGT
22/37

NOT GIVEN

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:

Sample ID: 10 PT COMP STOCKPILE A (H200070-01)

(575) 397-1471

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

01/12/2012

Soil

Cool & Intact
Celey D. Keene

Chloride, SM4500C!-B mg/kg Analyzed By: AP

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 304 01/13/2012 ND 416 104 400 0.00
Sample ID: 8 PT COMP STOCKPILE B (H200070-02)
Chloride, SM4500Ci-B mg/kg Analyzed By: AP

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 608 01/13/2012 ND 416 104 400 0.00 ‘
Sample ID: 8 PT COMP STOCKPILE C (H200070-03)
Chloride, SM4500CI-B mg/kg Analyzed By: AP

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 352 01/13/2012 ND 416 104 400 0.00
Sample ID: 8 PT COMP SPOIL PILE (H200070-04)
Chloride, SM4500CI-B mg/kg Analyzed By: AP

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 464 01/13/2012 ND 416 104 400 0.00

Cardinal Laboratories

PLEASE NOTE:  Liability and Damages.

*=Accredited Analyte

Cardinal’s liability and dient's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount pald by dient for analyses. ANl daims, induding 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 completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages,

induding, without limitation, business interruptions, loss of use, or loss of profits Incurred by dlient, its subsidiaries, affitistes or successors anising out of or refated to the performance of the services hereunder by Cardinal, regardless of whether such
daim is based upon any of the above stated reasons or otherwise. Resuits relate only to the samples (dentified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

Hope Moreno, Inorganic Technical Director

Page2of4:
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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
*%K

Samples not received at proper temperature of 6°C or below.

K 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:  Liabilty and Damages. Cardinal's liability and dient’s exclusive remedy for any claim arising, whether based In contract or tort, shall be limited to the amount paid by dlient for analyses. Al daims, Induding 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 completion of the applicable service. In no event shal Cardinal be liable for Incidenta! or consequential damages,
including, without HKmitation, business Interruptions, loss of use, or loss of profits incurred by dient, its subsidiaries, affiliates or successors arising out of or reflated to the performance of the services hereunder by Cardinal, regardiess of whether such
dlaim 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.

Hope Moreno, Inorganic Technical Director

.Page 3.0f4 .
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CHAIN-OF-CUSTODY AND ANALYSIS REQUEST

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

mno_.:vmqé Name: %\.ﬁ\.ﬂ G\QW&.\NN.\J_\NOP Vi ANALYSIS REQUEST
ﬁvs&mnn Manager: \\\QG\A QNW..\.\GNN\. / P.O. #:

Address: /2 A 1% \%&\\0\ Company:

city: /1 nbbs State: \<\i Zip: “WN«\Q Attn:

Phone#: 579 -3G3- Q\.Vn\ Fax #: Address:

Project #: , _..._.o_.m.n" Qi:m_.” ‘ City:
—”o_mnn Name: B State: Zip:

ﬂoﬁﬁ Location: \Mb N-18 B&T QN \h.. V& Phone #:

Sampler Name:  AoberT Eacus . Fax #: .

FOR LAB USE ONLY MATRIX PRESERV] SAMPLING
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PLEASE NOTE: cgﬂmx’gn Damages. Cardinafl's _mu!ﬂv\ and chient’s exclusive remedy for any daim arising whether based in contract or tort, shalf be limited to the amaunt paid by the client for the
analyses. All claims including those for negligence and any other cause whatsoever shall be deemed waived untess made in writing and received by Cardinal within 30 days after completion of the applicable
sefvice, In no event shall Cardinal be fiable for inci or q 4 including without limitation, business interrup . loss of use, or loss of peofits incutred by client, its subsidiaries,
affiliates or successors atising out of or related to the performance of im is based upon any of the above stated reasons or otherwise.
Phone Result: [J Yes [ No ﬁ»and Phone #:
Fax Result: O Yes 0[] No [Add'i Fax #:
REMARKS:

A
Date: U xmnm?mignu
Time:
i
Delivered By: (Circle One) - Sample Condition
- 0 Coo _-_M\ﬂ
Sampler - UPS - Bus - Other: \ U <mm Yes
¢ [1 No[] No

t Cardinal cannot accept verbal changes. Please fax s:,_nm: n:mzwwm to 5p5-393-2476




Texerra NCACIEN AND
1 1627 'Forest Viéw'Way Monument, Colorado 80132

Tel: 719-339-6791 E-mail: lIpg@texerra.com

July 1st, 2011 ' 200 JuL -7 A 29

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:  Rice Operating Company
Site Summary and Corrective Action Plan
BD N-18 Below Grade Tanks
UL-N, Sec 18, T22S, R37E
NMOCD Case No. 1R-500

Sent via E-mail and U.S. Certified Mail w/ Return Receipt No. 7011 0110 0001 5863 4813
Mr. Hansen,

This report is to serve as a summary of the history and investigative activities associated with Rice
Operating Company’s BD N-18 Below Grade Tank (BGT) site and to present a Corrective Action
Plan (CAP) to remediate and protect groundwater quality at this location. The site is located
approximately 4 miles southwest of Eunice, New Mexico (Figures 1 & 2). The depth to
groundwater is approximately 100 ft below ground surface (bgs).

History of Site Characterization Activities

In follow-up to a June 8", 2009 meeting with Brad Jones and Edward Hansen of NMOCD, Rice
Operating Company (ROC) completed an integrity test of the two below-grade tanks at the BD N-18
SWD system and completed a preliminary soils investigation on October 12™, 2009. The purpose of
this work was to determine if the past or continued operation of these below grade tanks pose a
threat to groundwater quality. Palmer of Texas conducted a tank integrity test of the BD N-18 tanks
in July of 2009 and found the tanks have integrity. The natural background soil chloride
concentration, as measured from a sample taken in a grassy area adjacent to the facility was 194
ppm. The composite/average chloride concentration taken from multiple, representative points from
the excavated soil material was 432 ppm. The composite/average soil chloride concentration taken
from the east tank was 720 ppm and that from the west tank was 1,580 ppm. Soil hydrocarbon
concentrations for gasoline range organics (GRO) and diesel range organics (DRO) were below
laboratory detection limits (< 10 ppm) for both tank composite samples. Diesel range organics
(DRO) measured 310 ppm in the excavated soil pile. The fact that the tanks have integrity and that
hydrocarbons were only found in the excavated soil indicates that the source of all contaminants was
from surface overflow rather than tank leakage.

Subsequent to this initial investigation, ROC conducted further soil sampling and analyses, installed
monitor wells and sampled groundwater. This work, which is briefly summarized below, was



Rice Operating Company BD N-18 BGT

presented in Texerra’s site characterization report of April 29™ 2011 and subsequently approved by
OCD on May 4%, 2011.

ROC analyzed soils for chlorides and petroleum hydrocarbons at varying depths from near the
surface (5 ft bgs) to the groundwater capillary fringe (approximately 100 ft bgs) beneath the former
tanks (these having been removed and replaced in 2010 with new above-ground tanks located to the
southwest on the lease pad) and in areas exhibiting apparent surface evidence of historical impacts
(Figure 3). ROC also installed groundwater monitor wells at BD N-18 BGT and at up-gradient and
down-gradient locations, and sampled groundwater for chlorides and BTEX (Figure 4).

It is clear from the high groundwater chloride concentration in the up-gradient monitor well (MW-2:
1,220 ppm) that the on-coming regional, base-line groundwater is not pristine but has been degraded
by historical impacts from up-gradient sources and not caused by activities at the BD N-18 BGT
location (see Figure 2). Nevertheless, historical activities at the subject site do appear to have caused
a moderate increase in down-gradient groundwater chlorides, as evidenced by the elevated
groundwater chloride concentration beneath the site (MW-1: 2,400 ppm) and a down-gradient
concentration that is moderately elevated above that of the on-coming (up- gradient) groundwater
(MW-3: 1,720 ppm). This is supported by the generally elevated levels of soil chlorides measured at
and across the affected area. It should be pointed out that no petroleum hydrocarbons (either as
BTEX in groundwater or PID in soils) were found in this investigation.

Further Site Analysis and Modeling

The estimated extent (in plan view) of the affected area that has contributed chlorides to
groundwater is given in Figure 3. The estimated, calculated mass of groundwater chloride
contributed from historical operations of these former below grade tanks is approximately 1,927 kg
(Table 1). .

The model Multi-Med was run to anticipate the potential movement of residual, contributed soil
chlorides into groundwater. Using an infiltration rate of 1.5 inches/yr (and other parameter values as
summarized in Table 2) the maximum projected increase in groundwater chloride was projected to
be less than 200 mg/kg (Figure 5).

‘These estimates and projections support the Corrective Action Plan proposed below.

Proposed Corrective Action Plan

Saturated Zone (groundwater) Remedy

We propose to remedy the contributed mass of groundwater chlorides (1,927 kg) by pumping water
from the near-source well (MW-1) to remove an equivalent mass of chlorides. Our calculations
indicate that this will be accomplished through the removal of approximately 4,400 bbls of
groundwater from MW-1 (Table 1) and that this will over the course of approximately 64 days
(depending upon the actual well yield and the actual, measured concentration of the pumped
groundwater).
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Vadose (unsaturated) Zone Remedy

Although Multi-Med modeling indicates that residual, contributed soil chlorides do not pose a threat
to groundwater quality without any remedy, we nevertheless propose to install a synthetic double-
liner system across the former tank area to preclude any possibility of potential future groundwater
impacts (Figure 3). The bottom liner will be installed at an approximate depth of 30 ft bgs and
encompass an area of approximately 98 ft by 98 ft. Excavated soil material having a chloride
concentration less than 2,000 mg/kg chloride and 100 PID (petroleum hydrocarbons) will be placed
on top of this lower liner. The upper liner will be installed approximately 4 to 5 ft bgs and
encompass an area of approximately 108 ft by 108 ft. Soil material having a chloride concentration
of less than 500 mg/kg and 100 PID will be placed on top of the upper liner and graded to the natural
ground contour. Excavated soil will be evaluated for use as backfill and any soil requiring disposal
will be properly disposed of at a NMOCD approved facility. The ground surface above the liner
system will be covered with caliche as the site will remain part of an active and operating SWD
system.

‘Upon the removal of the equivalent, contributed chloride mass and the installation of the double liner
system, we will submit a report to OCD documenting this work and request remediation termination
or similar closure status.

ROC is the service provider (agent) for the 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. In general, project funding is not forthcoming until NMOCD approves the work plan.
Therefore, your timely review of this submission would be greatly appreciated.

Please do not hesitate to contact either myself or Katie Jones at Rice Operating Company if you have
any questions or need additional information.

Thank you.

Sincerely,

L. Peter Galusky, Jr. Ph.D.
Principal

Copy: Rice Operating Company
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Figure 1 — BD N-18 BGT site location.
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Figure 2 — BD N-18 BGT location relative to nearby and up-gradient oil-field operations.



. Rice Operating Company BD N-18 BGT
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Figure 3 — BD N-18 BGT proposed liners in relation to monitor wells and soil borings.
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Figure 4 — BD N-18 BGT groundwater sampling data.
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Table 1 — BD N-18 BGT estimated mass of chlorides in groundwater contributed by past operation
of the former below grade tanks.

Soil & Groundwater Chloride Calculator
Estimated Mass of Contributed, Residual Chloride
from Saturated Zone Groundwater

Site: BD N-18 BGT

This estimate prepared by: . L. Peter Galusky, Jr.

Date: 6/29/2011

Model Inputs Notes

length of affected area (ft) 98 estimated

width of affected area (ft) 98 estimated

depth to water table (ft) 100 measured

sat zone affected thickness (ft) 20 prescribed by NMOCD
sat zone porosity : 25% estimated

ClI- conc of affected groundwater (ppm) 2,750 awg of two measurements
ClI- conc of up-gradient groundwater (ppm) 1,335 awg of two measurement
sat zone mass density (Ibs/cu yd) 3,000 estimated

ClI- conc of recowery well (ppm) 2,750 MW-1 on location

awg daily pumping rate of recover well (gpm) 2.0 anticipated

Intermediate (calculated) Parameters

affected area (sq ft) 9,604 calculated
wolume of affected groundwater (cu ft) 48,020 calculated
mass of affected groundwater (Ibs) 2,995,641 calculated
mass of contributed Cl- in affected groundwater (lbs) 4,239 calculated
awg daily pumping rate of recovery well (bbls/day) 68.6 calculated
Cli- conc of recowery well (Ibs/bbl) 1.0 calculated

ClI- conc of recovery well (kg/bbl) 0.4 calculated

Estimated Contributed Ci- Mass and Equivalent Pumping Volume & Time

mass of contributed Cl- in affected groundwater (kg) 1,927 calculated

approx wlume of groundwater to be remowved (bbls) 4,400 calculated ... see note, below
# acre feet ... 0.57 calculated

approx # of days pumping required to remowve contributed 64 anticipated

Notes

The actual wlume of groundwater to be removed will depend upon the measured chloride concentration of
the groundwater as it is removed during the course of pumping.
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Table 2 — Multi-Med model key input parameter estimates

MultiMed Input Parameter Estimates
Key Parameters
Notes
Source area length 98 ft 29.8704 m
Source area width 98 ft 29.8704 m
Infiltration rate 1.5 in/yr 0.0381 m/yr
wtable depth 100 ft 30.48 m
bottom depth of liner 30 ft bgs 9.144 m
dist from liner to water table 85 ft 25.908 m
aquifer thickness 20 ft 6.096 m assumed
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Figure 5 — Projected elevation in groundwater chloride concentration using Multi-Med model.



