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L. Peter Galusky, Jr. Ph.D., P.G.

Texerra 07 MR 9 AN 11 22

March 2nd, 2007

Mr. Edward Hansen

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

Santa Fe, New Mexico 87504

RE: Investigation and Characterization (ICP) Report and Closure Request
Vacuum M-26 Produced Water Discharge, UL C Sec 35 T17S R35E
NM OCD Case Number: 1R0478

Certified Mail/Return Receipt No. 7005 0390 0002 2709
Dear Mr. Hansen:

We have completed our characterization and analysis of this site per the ICP that that was
approved by OCD last May. Key findings are summarized in the following points:

¢ Soil chloride concentrations were exceedingly low (< 150 ppm and declining with
depth) as close as we could safely drill (approximately 30 ft) around the release.

¢ Groundwater has not been affected, as evidenced by negligible (< 30ppm) soil
chlorides in the water table capillary fringe 30 ft. down gradient from the release.

¢ Natural vegetation has become re-established across the release area.

During a field visit with NMOCD staff to this site on February 21%, it was discussed
whether there would be any merit in installing a monitoring well near (and slightly down
gradient of) the release to determine if groundwater has been impacted. In the absence of
other data, this would generally be a prudent measure. However, our sampling of soil
chlorides at the water table capillary fringe just down gradient of the release provides a
surrogate for data that could only otherwise be obtained from a monitor well. Given that
soil chloride levels here were negligible 3 years after the release indicates that any
residual soil chlorides are not affecting groundwater. Therefore, it would seem prudent
in this case to forego the installation of an unnecessary monitor well.

Taken together, these lines of evidence indicate that the effects of this release were of
small and localized extent. There has been negligible impact on soils and vegetation, and
groundwater quality is not threatened. We therefore believe that it would be reasonable
for OCD to grant closure status to this release, and we respectfully request such action.




Vacuum M-26
NMOCD Case Number 1R0478

I would be happy to answer any questions or address any concerns that you have
regarding this work. I appreciate your consideration of this request.

Sincerely,

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

Copies: Wayne Price, NMOCD Santa Fe
Patricia Caperton , NM OCD Diistrict I office
Kristin Pope, Rice Operating Company

Enclosures: C-141 (final)
ICP report
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Investigation Characterization Report & Closure Request

Vacuum M-26 Produced Water Discharge
UL C Sec 35 T17S R35E

Béckground

This report presents the findings and recommendations of an evaluation of soil chioride levels
associated with a small (approx. 15 bbl) release of produced water, affecting an estimated 225 sq
ft, which occurred in August, 2003. This work was completed pursuant to an Investigation
Characterization Plan of December 12, 2005 (included in Appendix D).

The release site is located near Buckeye immediately south of CR-50, a few hundred feet east of
a large Conoco-Phillips battery (Figure 1). The topography is gently sloping toward the
southeast (Figure 2). Soils at the location are mapped as Kimbrough gravelly loam soil series,
characterized by gravelly loam to a depth of approximately 6 inches, and underlain by calcium
indurated caliche’. Vegetation is open range grassland and desert scrub. Groundwater is
estimated to occur at a depth of approximately 51 feet?, occurring in unconsolidated Tertiary
alluvium of the Ogallala Formation®, where the saturated thickness is estimated to be 100 ft*.

Soil samples were taken on June 23", 2006 from the cuttings of an air-rotary drill rig, operated
by Harrison and Cooper of Lubbock, Texas. Samples were taken from the surface to a depth of
approximately 55 ft below ground surface. Borings were located as close to the release site as
possible, limited by the presence of an active underground petroleum pipeline and an overhead
power line.

Findings

Soil chloride concentrations were exceedingly low (< 150 ppm) at all depths sampled, and
diminished rapidly with depth in each of three borings, indicating that the released chloride did
not measurably affect soils in close proximity to the release; (Figures 3 and 4, and Tables 1 to 3).
The effects of this spill were thus found to be highly localized and of minimal areal extent.
Moreover, soil chloride concentrations in the water table capillary fringe close to the release (50
to 55 ft depth at SB-3, which is 30 ft down gradient) were negligible (< 30 ppm), indicating that
groundwater has not been affected.

Natural vegetation has become reestablished across the area disturbed during the initial incident
investigation and pipeline repair (Figure 5). The effective reestablishment of vegetation across
the release area additionally provides a natural evapotranspiration “cap”. It was also observed
that soils that were backfilled following the repair of the leak were mounded at the surface to

'2004 SSURGO USDA Soils Map. Lea County, New Mexico Soil Survey.

> NM State Engineer Office. Water well records.

3 USGS Geologica Map. Open File Report OF-97-82. Green & Jones, 1997.

* Musharrafieh, G. and Chudnoff, M. 2003. Numerical simulation of groundwater flow for water rights
administration in the Lea County underground water basin New Mexico. N.M. Symposium on Hydrologic Modeling
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shed rainwater, thus minimizing the likelihood of infiltration. It is therefore highly probable
that: a) significant infiltration of water will not be concentrated through the release area; and b)
water which does infiltrate into the rooting zone will be consumed via transpiration. It is thus
highly improbable that any significant quantities of residual salts will leach into the groundwater,
which is approximately 50 ft below the surface.

Modeling of the likely rate of movement of chlorides from the release to the groundwater further
indicates that the small mass of residual chloride at this location does not pose a threat to
groundwater quality (Figure 6 and Appendix C).

During a field visit with NMOCD staff to this site on February 21%, it was discussed whether
there would be any merit in installing a monitoring well near (and slightly down gradient of) the
release to determine if groundwater has been impacted. In the absence of other data, this would
generally be a prudent measure. However, our sampling of soil chlorides at the water table
capillary fringe just down gradient of the release provides a surrogate for data that could only
otherwise be obtained from a monitor well. Given that soil chloride levels here were negligible
3 years after the release indicates that any residual soil chlorides are not affecting groundwater.
Therefore, it would seem prudent in this case to forego the installation of an unnecessary monitor
well.

Taken together, these findings indicate that neither soils, vegetation nor groundwater have been
impaired or is threatened by this small release. We believe that these conclusions stand based on
facts and observed site conditions. Although not an essential part of this analysis, the modeling
work simply tested our logic, providing further support that groundwater is not threatened.

Therefore, no further actions are recommended with respect to this release. It is thus requested
that OCD grant this release “closure” status and approve the enclosed C-141 (final) form.

Texerra 2
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Appendix A - Figures and Photographs
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Figure 1- Aerial photograph showing site location.
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Figure 2 — Topographic map, showing locations of water wells in NM State Engineer database.
The presumed direction of groundwater flow is toward the southeast.
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I-26 Approximate Seoil Boring Locations
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Figure 3 — Approximate soil boring locations. The water table gradient is believed to be toward
the southeast, following surface topography, in the general direction of the Rice pipeline.
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Figure 4- Interpolated soil chloride concentrations in a vertical slice along an up gradient to
down gradient transect across the release center (from SB-1 to SB-3).
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Figure 6 — Predicted loading of chloride to groundwater and subsequent dilution over a 100 year
time frame, using the model SCl-lpg, described in Appendix C. Figure 6a (above) - Predicted
attenuation of residual soil chloride mass over time. Figure 6b (below) - Predicted course of
groundwater chloride concentrations over time, in response 1o periodic recharge and subsequent
dilution. The presumed baseline groundwater chloride concentration is 50 ppm.
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APPENDIX B - Soil Boring Logs and Chloride Concentrations

Soil Boring Log

Rice Operating Company

Vacuum Field SWD System

M-26 vent

Identification: SB-1

Location: approx. 40 ft west/northwest of release
Date: 6/23/2006

Driller: Ken Cooper (Harrison and Cooper, Inc.)

Drill method: Air Rotary

Logged by: L. Peter Galusky, Jr.

Field Lab
Chloride Chloride
Test Test Field OVM Lab BTEX

Depth (ppm) (ppm) test (ppm) test (ppm) Cutting Description
0 light gray caliche
-5 113 0 "
-10 122 16 0 "
-15 58 0 *
-20 60 0
-25 55 0 light brown sand
-30 29 0 "
-35 57 0 "
-40 28 0 "
-45 28 0 "
-50 29 0
-55 29 16 0
-60
M-26 Soil Chloride Concentrations SB-1
0 20 40 60 80 100 120
0 .
£ -20 -
£
(=N
% -40 |
|
60 |

ppm Chioride

Table 1 — Soil boring log and chloride levels for SB-1.
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Soil Boring Log

Rice Operating Company

Vacuum Field SWD System

M-26 vent

Identification: SB-2

Location: approx. 30 ft east/southeast of release
Date: 6/23/2006

Driller: Ken Cooper (Harrison and Cooper, Inc.)

Drill method: Air Rotary
Logged by: L. Peter Galusky, Jr.

Field Lab
Chloride Chloride
Test Test Field OVM Lab BTEX
Depih (ppm) (ppm) test (ppm) test (ppm) Cutting Description
0 light gray caliche
-5 120 0 3
-10 113 0
-15 57 0
-20 29 0
-25 62 0 light brown sand
-30 55 0 "
-35 59 0 "
-40 28 0 o
-45 59 0 !
-50 59 0
-55 28 32 0
-60
M-26 Soil Chloride Concentrations SB-2
0 20 40 60 80 100 120 140
0
-~
€ 20
£
& 40 |
=] |
-60

ppm Chloride

Table 2 — Soil boring log and chloride levels for SB-2.
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Soil Boring Log

Rice Operating Company
Vacuum Field SWD System
M-26 vent

Identification:

Location:
Date:
Driller:

Depth

0
-5
-10
-15
-20
-25
-30
-35
-40
-45
-50
-55
-60

|
|
L

6/23/2006
Ken Cooper (Harrison and Cooper, Inc.)
Drill methed: Air Rotary
Logged by:

SB-3

approx. 30 ft northeast of release

L. Peter Galusky, Jr.

depth (ft)
A
o

Field
Chloride

Lab
Chloride

Test

n
(=]

61
88
27
55
58
28
56
55
55
27
29

=)
=]

Test Field OVM Lab BTEX
(ppm) test (ppm) test (ppm) Cutting Description

16

M-26 Soil Chloride Concentrations SB-3

20

oo oQoCCcocoooQo oo

light gray caliche

light brown sand

W

40 60

80

ppm Chloride

Table 3 — Soil boring log and chloride levels for SB-3.
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Appendix C - Soil Chloride Model Rationale and Results

Rationale

A simple spreadsheet model (SCl-Ipg) was developed to provide a means to estimate how \
residual soil chloride would affect groundwater chloride concentrations over time, under the
conservative assumptions presented below.

The frequency of precipitation sufficient to affect significant groundwater recharge is assumed to
be once every 10 years. During each recharge event (year), 50% of the residual soil chlorides are
assumed to leached to the groundwater.

It is assumed that the leached chlorides are mixed only into the upper 10 feet of the underlying

aquifer, (not into the entire 100 ft column of saturated thickness). Every year, it is assumed that

(only) 10% of the chlorides in the saturated zone beneath area affected by the release site are !
removed through dilution by groundwater flow. j

Other relevant parameter values used in the model:

Input Value Comment
Agquifer porosity 35% Typical of Ogallala formation
Cl- concentration released | 55,000 ppm Averaged from several
water measurements of produced water
in field.
Estimated volume produced | 15 bbls Estimated by ROC during initial
water released : response activities.
‘ Baseline (upgradient) 50 ppm Taken from data reported for
| groundwater chloride upgradient well from K-35-1 boot,
concentration which is near this project.
Estimated annual 10% A low estimate (conservative from
groundwater dilution rate the standpoint of environmental
protection), considering the likely
rate of movement of the aquifer of
at least 50 ft/yr.

The logic (algorithm) and arithmetic of the model are simple, and the spreadsheet can be
obtained at no cost from the author (L. Peter Galusky. Jr.) upon request.

Texerra 12




Results \

The model predicts that the residual soil chloride mass diminishes in a stepwise manner

(indicative of the periodic “pulsed” nature of groundwater recharge) from 300 Ibs to near zero |
within 50 years (Figure 6a).

Groundwater chloride concentration is predicted to rise from its baseline value of 50 ppm to a

maximum value of approximately 120 ppm after the first recharge event (10 years). Dilution

then causes a decline to approximately 80 ppm after nine years, followed by a lower “spike” to !
approximately 105 ppm. The predicted dilution of this and subsequently smaller “spikes” of ‘
chlorides continues through three more recharge-dilution cycles until baseline concentrations are }
reached at about 60 years (Figure 6b). |

Texerra 13




Appendix D - Investigation and Characterization Plan w/ OCD
correspondence

‘ ¢ [Investigation and Characterization Plan (ICP)

C-141
® Preliminary soil chloride data
® Photographs taken during initial response

® OCD approval of ICP (e-mail)
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L. Peter Galusky, Jr. Ph.D., P.G.

Consulting Hydrogeologist
December 12", 2005

Mr. Wayne Price

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

Santa Fe, New Mexico 87504

RE: Investigation and Characterization Plan
Vacuum M-26 Produced Water Discharge, UL C Sec 35 T17S R35E

CERTIFIED MAIL, RETURN RECEIPT 7005 0390 0002 9698 2631
Mr. Price:

RICE Operating Company (ROC) has retained L. Peter Galusky, Jr. Ph.D. to address
potential environmental concerns at the above-referenced site. ROC is the service
provider (operator) for the Vacuum 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 Partners, who provide all operating capital on a percentage ownership/usage
basis. Environmental projects of this magnitude require System Partner 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.

For all such environmental projects, ROC will choose a path forward that: ;
e protects public health, ‘
¢ provides the greatest net environmental benefit,
¢ complies with NMOCD Rules, and
¢ is supported by good science.

Each site shall generally have three submissions, as described below:

1. This Investigation and Characterization Plan (ICP) is a proposal for data
gathering and site characterization and assessment.

2. Upon evaluating the data and results from the ICP, a recommended remedy will
be submitted in a Corrective Action Plan (CAP) if this is warranted. '

3. Finally, after implementing the remedy, a Closure Report with final
documentation will be submitted.

Vacuum M-26 Produced Water Release 15




Background and Previous Work

On July 1%, 2003 Rice Operating Company (ROC) discovered an accidental discharge
of approximately 15 bbls of produced water at the referenced location, immediately
south of CR-50 and approximately 4 4 miles east of Buckeye, New Mexico; (please see
Appendix A for site location map). The produced water was released where a six-inch
flow line had apparently settled and broken. This release affected approximately 225
square feet of soil material near the ground surface, based upon visual observation.
The pipe was repaired at the break with a six inch clamp, and returned to service.

On August 20™, 2003 soils were excavated at the location of the break using a backhoe.
Field tests were performed for chlorides (using field silver nitrate titration kits), the
primary constituent of concern. The presence of hydrocarbons was also noted visually.
Soils were evaluated to the practical reach of the backhoe (12 ft). Following this, the
resulting pit was backfilled with the excavated soil material. In brief, chlorides exceeded
10,000 ppm to the limit of evaluation (12 ft), and there was a slight odor of hydrocarbons
throughout, becoming very slight in soils taken from the bottom of the excavation.
Please see Appendix B for the correspondence record with OCD, as well as the results
and photographs from the initial soils evaluation.

The surface (ecological) impact of this release was relatively small. However, as the
potential for groundwater contamination exists, this warrants further evaluation for
chlorides and petroleum hydrocarbons, the constituents of concern. Therefore, ROC
proposes additional investigative work, as outlined in the Investigation and
Characterization Plan (ICP) below, to more definitively evaluate the extent of
contamination caused by the release, and to then evaluate the potential for groundwater
degradation. Yet, it should be noted that the source of this impact is historical. There is
no longer a threat of continued, compounded impact at this site as the source of the
release has been corrected.

The release site is located immediately south of CR-50, a few hundred feet east of a
large Conoco-Phillips battery. The topography is gently sloping toward the southeast,
and the release site is adjacent to a southeasterly trending surface ephemeral
drainageway. Soils on the site are mapped (as KO) in the Lea County Soil Survey® as
belonging to the Kimbrough gravelly loam soil series. These are characterized by
gravelly loam to a depth of approximately 6 inches, and this is underlain by several feet
of calcium indurated caliche. Groundwater is estimated to occur at a depth of
approximately 51 feet, occurring in unconsolidated Tertiary alluvium of the Ogallala
Formation®.

3 USDA SCS. Soil Survey of Lea County, New Mexico. Issued January, 1974.
8 New Mexico Bureau of Geology & Mineral Resources. 1982. Circular 175 — Western extent of the Ogallala
Formation in New Mexico.

Vacuum M-26 Produced Water Release 16




It should be noted that the source of this impact is historical. There is no longer a threat
of continued, compounded impact at this site as the source of the release has been
corrected and the Vacuum SWD System is no longer in service.

Investigation and Characterization Plan

Task 1 - Collect Regional Hydrogeologic Data

Published maps and reports of surficial geology, soils, hydrogeology and ecosystem
characteristics will be reviewed and summarized to provide a context and baseline from
which to evaluate the results of subsequent analysis. State and county records of water
wells will be reviewed and summarized to identify downgradient receptors which could
potentially be affected.

Task 2 - Evaluate Concentrations of Constituents of Concem in Soil (and Ground Water)

Soils samples will be taken from a sufficient number of selected representative locations and
depths in order to quantify the areal extent and depth of contamination with respect to
chlorides and hydrocarbons. Soil samples will be taken and tested for chlorides, using field
titration methods, and for BTEX, using EPA-standard PID methodology. A small sub-set of
samples at key locations (such as the total sampled depth, apparent “hot spots”, etc.) will be
sent to a commercial laboratory for verification/calibration of the field tests, according to
standard EPA sampling and laboratory methods.

A limited number of monitoring wells may be constructed in selected, representative
locations, generally where WQCC standards are exceeded within 10+/- feet of the water
table and where the location of such wells will useful for hydrogeological analysis . All such
monitoring wells will be constructed (with the annular space sealed with a cement/bentonite
mix) per NM Dept. Environment standards; (see Appendix C).

Task 3 - Evaluate Risk of Groundwater Impact

The data gathered from this study will be summarized and presented in simple and
clear graphs and maps. This will provide a means for an intuitive evaluation of the
apparent potential for groundwater impacts. Additionally, simple spreadsheet vadose
zone /or groundwater dilution models may be used as a supplemental, interpretive tool.
The information thus obtained from this work will be evaluated to determine if there
exists any substantial risk for groundwater impacts resulting from this release of
produced water.

If the evaluation demonstrates that residual constituents pose no threat to ground water
quality, then only a surface restoration plan will be proposed to OCD. If, as a result of
this work, it is believed that this produced water leak does pose a present or future risk
of impacting groundwater quality, then a risk-based corrective action plan (CAP) will be
developed and proposed to OCD which addresses the identified risks.

Vacuum M-26 Produced Water Release 17




| appreciate the opportunity to work with you on this project. Please call either myself, at the
number below, or Kristin Farris Pope (ROC) at 505-393-9174, if you have any questions or
wish to discuss these matters.

Thank you for your consideration.

Sincerely,

L. Peter (Pete) Galusky, Jr. Ph.D., P.G
Consulting Hydrogeologist

505 N. Big Spring, Suite 404
Midland, Texas 79701

Tel: 432-967-2128

E-mail: lpg@texerra.com
Web site: www.texerra.com

cc: CDH, KFP. file

attachments: site map, correspondence and photos as noted in the Appendix
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Appendix A - Site Map

Figure 1 - Satellite photo (10,000 ft view) of M-26 ROC produced water release’.

" From www.carth.google.com .
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Appendix B — OCD Correspondence, Preliminary Data & Photographs l

RICE Operating Company

122 West Taylor ¢ Hobbs, New Mexico 83240
Phone: (505)393-9174 e Tax: (505) 397-1471
January 19, 2004

Paul Sheeley

NMOCD Hobbs Oftice
1625 N. French Drive
Hobbs, New Mexico

Re: Vacuum SWD System

U Sec. 35 T17S R35E
R t.ea County, New Mexico
o -
‘}?
Dear Mr. Paul Sheeley:

On July 1. 2003 Rice Operating Company (ROC) discovered an accidental discharge at the
above referenced site. The release consisted of 135 bbls. which aftected 225 square feer. ROC
now wishes to notify the NMOCD of the future actions to be taken at this site.

On August 20. 2003 a vertical delineation was done with a backhoe. ROC trenched to 127 bgs
sampling at every foot. At 127 bgs. a field test showed the chioride numbers remained at 12.000
ppm. The depth to groundwater is 51 feet. ROC has come to the conclusion that this site may
have the potential for groundwater impact. ROC notified NMOCD Environmental Bureau Chief
Roger Anderson on 1/16/04.

Ags for the surface. ROC feels that it will revegetate with natural attenuation. due to the small
area affected.

Because this sites impact is bevond the scope of the ROC Generic Spill Work Plan. it will be
prioritized and placed on the major project list for further characterization and if necessary.
remediation.  ROC will notify NMOCD and or submit 1 RBCA once the plan of action has been
determined.

ROC requests approval of this C-141 as the Final Report. 1f vou have any questions please cail
me at the above referenced number.

Sincerely.
A ‘
(IR ~ o )
o Y ﬁ/ww;
Joe Gaus i 7
Environmental Technician l add

b ol
\ /1 K /Oq
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Digtrict {

P.0O. Box 1980, Hobbs, NM 882.41-1980
District 11

%11 South First. Antesia, NM 88210

1000 Rio Brazay, Aztec. NM 87410
Dastrict IV

2040 South Pachicco, Santa Fu, NM 87405

State of New Mexico
Energy, Minerals & Natural Resources Department
OtL CONSERVATION DIVISION
2(H0 South Pacheca
Santa Fe, NM 87303
QPFRATOR'S MONTHLY REPORT

Release Notification and Corrective Action

Form C-14§
Onginated 21397

Subm 2 cepres io
Appropnate Iaina
Mfice 1n secordance
ain Rude 116 on
vack side of foam

OPERATOR CImuai Report T F i) Report “
! T Comact
. Rice Operating Company Joe Gaus
‘; Address Telephone Na.
i 122 West Taylor Hobbs. NM 88240 303-393-9174
Facility Name Favility Type )
¢ Vacuum SWD Disposal Line
i ——
Surface Owner Mineral Owner { Lease No
State .
LOCATION OF RELEASE
Linit Letter Section ] Township | Range W Fext from the | NonhsSouth tine feet from the | kastWest Line \ Coumty
M 33| T IR3SE ‘ LEA
| ; :
NATURE OF RELEASE
["Tvpe of Release Volume of Retease i Volume Recovered
Produced Water 13 bbls | 10 bbls
Source of Release i (ate and Hour of Occurrence ; Date and Lour of Discovers
Pipeline | unknown L 07/01/2003

} Was [mmediate Notice Given?

, HYES. o Whom?

; O ves O ve & Nox Required [

B8y Whom?

¢ Date and Hour

i Was o Watereourse Reached?

O yes

If YES. Voiume [mpacting the Watercourse

If'a Wanercourse was Impacied. Describe Fully. { Attach Additional Sheets If Necessary)

Descnbe Cause of Problem and Remediat Action Taken, (Attach Additional Sheets [f Necessary)
Ground setthed on 6™ A/C pipe and pipe hroke all the way around. Placed 6™ clamp on pipe.

Describe Area AtTected and Cleanup Action Taken, ( Auach Additional Sheets (f Necessary )

turther characterizanon and {f necessary. remediation.

The released consisied of 15 bbls. which stfected 225 square feet. Vertical delineation was dane with a buckhoe up to 127 bgs, {t has been determined that the jmpact is out
af the scope of ROC's Generic Spill and leak plan and may have the potentul tor gronndwater impact. ROC wiil now prioritize wnd place ths sie the major prnjc.\:xs list for

[ herebv cerntv inat the nformation geven abose s true and complele 10 the best of my knowledge and understand that pursuant to NMOCT nutes and reguiations atl operators sre
¢ sequires (O report and 0r tile cenam release notGcAtions ARG PEriBM COMECIIVE JLHIONS TOT Teleases which mav endanger public heaith or the environment  The accep
341 report by the NMOCD marked as “Final Repont™ does not telieve the operator of habitity should their operations have fagled (o )

tance of'a
and d

! contamunation thai pose a threat to ground water, human health ur the environment. {n addition, NMOC!Y acceptance of 2 C- 131 repon does nut rehieve the eperstor o) responsibihiy

(for vompliance with uny other tiederal, state, or Jocal laws und . or regulations

! Signarure: . 1L, Ci
; ;/w et

Anproved by

i Prnted Name: doe Gans .
Lastrict Supervisor:

TRV ATION DIVISION

Title: Environmental Technician Approval Dare

Expiraton Date:

; Duer 71904 Phone: 05-393.9171 i Condinons of Approsal

Aitached [

Vacuum M-26 Produced Water Release
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Vacuum M-26 leak

unit 'C", sec. 35, T17S, R37E

August 20, 2003

Backhoe Delineation with Field Tests

ft BGS Soil Sample-Lithology " Hydrocarbon Odor [Cl-] ppm
6 dark brown caliche | slight 7243
7 light brown caliche slight 10099
8 light brown caliche slight 9009
9 light brown caliche slight 12659
10 light brown caliche & sand slight 11398
12 light brown caliche & sand very slight 12337
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Appendix C — NM Environmental Dept. Monitoring Well Standards

In order to accurately determine aquifer characteristics and obtain representative
ground- water samples, it is important that monitoring wells be constructed and installed
properly. In addition, the construction materials utilized should not alter the chemical
composition of the groundwater in such a way as to interfere with the compounds being
analyzed during assessment activities. The practices set forth in the American Society
for Testing and Materials (ASTM) document D 5092-90 and in the State Engineer Office
regulations should be followed, in addition to the items below (see schematic diagram
below text):

J Borehole: The borehole should be drilled a minimum of 4 inches larger than the
casing diameter, to allow for the emplacement of sand and sealant.

. Casing: The casing should, unless otherwise approved by the department,
consist of Schedule 40 or heavier, flush mount threaded, o-ring sealed, PVC pipe
of not less than two inches nominal inside diameter. Four inches nominal inside
diameter may be appropriate for wells greater than or equal to 100 feet deep. No
adhesive should be used to join the sections of casing.

o Screen: The screen should be of an appropriate length not to exceed 20 feet
and should be machine slotted or other manufactured screen. The slot size
should be appropriate for the grain size of the sand pack. No on-site or hack-
saw slotting is permitted. A sediment sump should be attached to the base of the
screen, with a cap at the bottom. The length of the sump may vary, depending
on the nature and grain size of the formation, but should be a minimum of 2 feet
in length. If the uppermost aquifer is unconfined, the top of the screen should be
five feet above the water table to allow for seasonal fluctuations and to determine
if NAPL is present. If the aquifer is confined, the top of the screen should be
placed in such a way as to preserve the integrity of the aquifer.

. Filter pack: An annular space from 2 feet below to 2 feet above the screen should
be packed with filter pack sand. The sand should be clean, silica based, and
properly sized to prevent fines from entering the well. A tremmie pipe should be
used for sand placement for wells greater than 50 feet deep.

o Filter pack seal: When appropriate, monitoring wells and piezometers should be
constructed with a filter pack seal. The filter pack seal is to extend 1 foot above
the top of the filter pack and should consist of 1 foot of clean, fine-grained silica
sand.

. Bentonite seal: The annular space for at least 2 feet above the filter pack seal
should be grouted or sealed with hydrated bentonite pellets, 0.25 or 0.5 inch in
size as appropriate.
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Annular space above seal: The annular space above the seal should be filled
with a bentonite/cement grout to reduce permeability.

Note: Where shallow groundwater exists (less than 10 feet below ground
surface), well construction must be pre-approved by the department.

Surface completion: Where site conditions allow, the casing should extend at
least 2 feet above ground surface. The casing top should be protected by a
locking cap, and a locking shroud or well vault is to protect the exposed casing.
Caps or steel covers should contain a clear label for monitoring well. The shroud
or vault should be large enough to allow easy access for removal of the well cap.
Flush mounted well vaults should be water tight, bolted down, and appropriately
sized for anticipated traffic. A concrete slab (minimum of a 2 foot radius and a 6
inch thickness and reinforced in high traffic areas) should be poured around the
shroud. The pad should be sloped so that rainfall and runoff flows away from the
shroud.

Well construction: Care must be taken during installation to prevent contaminants
from entering the well. After installation is complete, develop the monitoring well
to remove all sediment, to reduce turbidity to the greatest extent possible, and to
allow groundwater to flow freely through the well screen. See Chapter 1, Section
1.5 for procedures on monitoring well development.

Survey: The top of casing of each monitoring well should be surveyed to
determine its USGS elevation. This elevation and the depth to water should be
established to an accuracy of 0.01 foot. In this way, the USGS elevation of the
groundwater surface can be established. A unique, easily identifiable point
should be marked on the top of the casing for this measurement. The horizontal
location of the well should be determined to an accuracy of 0.1 foot.

Lithologic log: A lithologic log and a well construction diagram should be
completed for each monitoring well and submitted to the Department.
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Print - Close Window

Subject: RE: Vacuum Field Sites ICPs ... drilling/sampling notifications

Date: Thu, 15 Jun 2006 08:07:56 -0600

From: "Price, Wayne, EMNRD" <wayne.price@state.nm.us>
To: Ipg@texerra.com

Good luck!

From: L. Peter Galusky, Jr. P.E. [mailto:lpg@texerra.com]

Sent: Wednesday, June 14, 2006 7:57 PM

To: Price, Wayne, EMNRD

Cc: Sanchez, Daniel J., EMNRD; Johnson, Larry, EMNRD; Caperton, Patricia, EMNRD; Sheeley, Paul,
EMNRD; Kristin Pope

Subject: Vacuum Field Sites ICPs ... drilling/sampling notifications

Mr. Price,

| will be supervising environmental drilling and sampling at the four Rice Operating Company sites
located in the Vacuum Field and listed below, per the ICPs that you have approved for these. We plan
to drill and sample these sites beginning next Monday, June 19th and likely wrapping up by June 22nd
or 23rd.

-E-2.ULE Sec2 T 18S R 35 E. OCD No. 1R425-01
- K-35-1. UL KSec 35 T 17S R 35E. OCD No. 1R425-03
-M-26. UL C Sec 35T 17S R 35E. OCD No. (not yet assigned)

-N-6-1. UL N Sec 6 T 185 R 35 E. OCD No. (not yet assigned)

Please be advised that you and/or your staff and associates are welcomed to be present during this
work. We plan to begin work on Monday at the N-6-1 site, and from there move to the others.

Please call me if you have any questions or need any additional information.
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Thank you.

Sincerely,

L. Peter Galusky, Jr. Ph.D.
Consutlting Environmental Scientist
Energy Square

505 N. Big Spring, Suite 404
Midland, Texas 79701

Tel/Fax: 877 534-9001

Cell: 432-634-9257

E-mail: http://b2.mail.yahoo.com/ym/texerra.com/Compose?To=Ipa@texerra.com

Web: http://www.texerra.com/

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended
recipient(s) and may contain confidential and privileged information. Any unauthorized review, use,
disclosure or distribution is prohibited unless specifically provided under the New Mexico Inspection of
Public Records Act. If you are not the intended recipient, please contact the sender and destroy all
copies of this message. -- This email has been scanned by the Sybari - Antigen Email System.

Vacuum M-26 Produced Water Release 29




’ n

Appendix E — Laboratory Data ... laboratory results®

@ ARD I NAL PHONE (325) 673-/C00 = 2111 BEECHMCOD -+ ABILENE, TX 7949)

LABORATORIES PHONE (545) 333-2326 - 101 £ LSARIAND - HORBS b 38240

ANALYTICAL RESULTS FOR
RICE OPERATING COMPANY
ATTN: KRISTIN FARRIS-POPE
122 W. TAYLOR STREET
HOBBS, NM 88240

FAXTQ" (505) 397-1471

Raceiving Date: 05/26/08 Analysis Date: 05/27/06
Reporting Date: 06/27/06 Sampling Date: 06/23/06
Project Number. NOT GIVEN Sample Type: SOIL

Project Name: M-26 LEAK

Sample Condition: COOL & INTACT
Project Localion: VAGUUM

Sampie Receivad By: HM
Analyzed By: HM

ci~
LABNO.  SAMPLE ID {mgrkg)
. H112741 " SB 255 BGS — ; 32!
{ _H112742 SB 156 8GS I 16~
| H112743" sB1i0BCS _ ' 6 ]
| _H112744 $B 355 BGS 1 1w

R
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| !

— !

i - T [

-

_ Qualily Conlrol - A 980
True Value QC P o000 |

% Recovery —_ - . 99
L_Relative Percent Difference v 20

METHOD: Standard Methods _Tasoocrg__

NOTE: Analyses performed on 1:4 w.y aqueous extracis.

7
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Chemist t

ot 3 7-ug
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H11274

PLEALE NOTE" Lisbaity end Bamoges Cadingiu lacley ans ciew's 1skis e TG B By AT AT} MR er et o0 M OCETBCT (F ie SMBILA DU LD e AOI £ By PR e AN set.
ALALMS, AT 2050 100 "AT QR ON 3G ATy Ol ACEBIOVES SN T SO0 m kT LRSS T 11 WITrD arm recesed ty COENg wahn Taty (XY Cap™ ADRT er0iet O, of v A Ia e
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SRR Lr % LCHIVY 87907 DU O O PRl 20 e porivTurnce o Se0RS PGl By Cortlinel. 1054739933 of whirtwe s ol 7 D330 LD 80y Of T ataneatazod PRNOW O S woze !

® These laboratory results are from selected, representative field samples and are intended to provide a QA/QC
check on the field chloride titration methodology.
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CHAIN-OF-CUSTODY AND ANALYSIS REQUEST

@»xoﬁ? LABORATORIES, INC.

2111 Boochwood, AbFene, TX 78803 101 Eant Martarxi, Hobbo, NM BB24G
{325) €73-7001 Fox (32E) 673-7020  {5C5) 393-2125 Fux (635) 393-2478 Fage, of ...

Appendix E — Laboratory Data ... chain of custody

t Cardipzl cannot accopt varbal chongea. Foano fax writton chanpes to {(325) 673.7020.
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