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May 23, 2007 -

Mr. Wayne Price

New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

VIA email and FedEx

RE:  Final Site Closure Report:
I-29 EOL Boot
NMOCD Case No.: not assigned

Dear Mr. Price:
On behalf of Rice Operating Company, we are pleased to submit the Final Site
Closure Report for the above-referenced site. The Junction Box Closure Report

Form is attached to this letter.

Please contact us with any comments or questions regarding this submission. We
look forward to hearing from you.

Sincerely,
R.T. Hicks Consultants, Ltd.

Randall Hicks
Principal

Copy: Rice Operating Company, Hobbs NM
NMOCD, Hobbs NM



RICE OPERATING COMPANY
JUNCTION BOX CLOSURE REFPORT

BOX LOCATION

SWD SYSTEM| JUNCTION UNIT SECTION [TOWNSHIF| RANGE COUNTY BOX DIMENSIONS - FEET
’ Length Width Depth
Hobbs 129 EOL boot ! 29 18S 38E Lea
no box--System abandonment

LAND TYPE: BLM STATE FEE LANDOWNER ___ Occidental Permian___ OTHER
Depth to Groundwater 85 feet NMOCD SITE ASSESSMENT RANKING SCORE: 10
Date Started 11/4/2004 Date Completed 9/14/20086 NMOCD Witness no
Soil Excavated 466 cubic yards Excavation Length 35 Width 30 Depth 12 feet
Soil Disposed 70 cubic yards Offsite Facility Sundance Location Eunice, NM

General Description of Remedial Action:

As part of the OCD-approved Investigation & Characterization Plan submitted by R T. Hicks

Consultants, a delineation soil bore was installed at the former junction box site on 11/4/2004. Results and a remedy were submitted in a CorrectiverAction

Plan in October 2005. OCD verbally approved the CAP on 3/30/2006 with the condition that the excavation be extended to 12 ft BGS; email

confirmation was received 5/2/2006. Excavation activities as outlined in the CAP were conducted Aug.-Sept. 2006, The enclosed Closure Report

(May 2007) by Hicks documents these activities and requests regulatory closure of this file.

| HEREBY CERTIFY THAT THE INFORMATION ABOVE IS TRUE AND COMPLETE TO THE BEST OF MY
KNOWLEDGE AND BELIEF.

REPORT ASSEMBLED BY Kristin Farris Pope SIGNATURE % 217/ (7{? 2 7/_/]_) 7(@?[)0\

DATE 4/3012007 TITLE

Project Scientist
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a Final Closure Report: 1-29 EOL Boot

1.0 Location

Unit 1, Section 29 Township 18S Range 38E
Latitude: N 32°43' 00"
Longitude: W -103°09' 50"
(NAD 83)
NMOCD #:  Not Assigned

¥
i
s,

Plate | shows the location of the I-29 EOL Boot site. This site remains within the
boundaries of an active well location.

2.0 Work Elements Completed

1. InJanuary 2003, ROC removed the junction box, excavated soil from the
former site and collected samples from the excavation (Appendix A provides
the data associated with this field program).

2. In November 2004, R.T. Hicks Consultants supervised field activities at the 1-
29 EOL Boot site. This involved reconnaissance and supervision of the bore-
hole sampling of the vadose zone from ground surface to the capillary fringe
(Appendix B contains the NMOCD-approved workplan for this field program
as well as other relevant correspondence).

3. In October 2005, Hicks Consultants summarized the field data in the Correc-
tive Action Plan (see Appendix C for previous reports).

4. On August 24, 2006 ROC implemented the remedy prescribed in the
NMOCD approved Corrective Action plan (approved May 2, 2006) with the
condition that ROC remove the upper 12-feet of soil, replace the material in
the excavation with material with a lower chloride concentration then install a
1-foot layer of clay under 4-feet of top soil (see Appendix D).

3.0 Conclusions and Supporting Data

3.1 Residual Petroleum Hydrocarbons

Residual petroleum hydrocarbons are not present in the vadose zone at the site in
sufficient mass to represent a threat to ground water quality. Table 1 shows the
reuslts of soil analyses.

R.T. Hicks Consultants, Ltd. May 18, 2007 page 4
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Table 1. Laboratory Data for SWD B-4 (I-29 EOL Boot)

November 2004 (mg/kg)
6 feet bgs 61 feet bgs Detection Limit

Benzene ND ND 0.025
Toluene 0.0139 ND 0.025
Ethylbenzene 0.0416 ND 0.025
Xylene (p/m) 0.055 ND 0.025
Xylene (0) 0.0298 ND 0.025

Chloride 4,890 ND 20

3.2 Chloride

Soil bore samples show that downward transport of chloride ceased at about 35
feet below ground surface, which is 30 feet above ground water. As shown in Fig-
ure 1 (from the Corrective Action Plan), chloride concentrations are less than 250
mg/kg from 35 feet bgs to the total depth of the boring. The high concentration of
chloride at 6 feet below ground surface verifies that this boring is located within

the release footprint and is representative of the Vadose zone below the release. Figure 1: Soil Chloride

Concentration at the I-29

3.3 Evapotranspiration FOL Boot Site vs. Depth

Barrier

Chloride in mgfkg
10 100 1000 10000

According to approved CAP, -
the ET Barrier installed by ROC 10 —
in 2006 sequesters chloride and

20

other salts in the upper vadose (_//
zone, eliminating any threat to % S—

[

fresh water, public health or the
environment.,

Depth in Feet

4.0 Request for k
Closure "’ v

ROC investigated the 1-29 EOL
site and found no threat to public
health, fresh water or the environment due to petroleum hydrocarbons. ROC
submitted a plan to close the site which would cause the sequestration of chloride
in the upper vadose zone such that this material poses no threat to ground water.
This plan also mitigated any treat to public health or the environment. NMOCD
approved the plan submitted by ROC on March 30, 2006 with an email confirma-
tion of the approval on May 2, 2006. ROC removed the uppermost 12 feet of soil

70

R.T. Hicks Consultants, Ltd. ' May 18, 2007 page 5



Final Closure Report: 1-29 EOL Boot

and installed the infiltration barrier in accordance with the NMOCD-approved Figure 2. Clay barrier
plan. Appendix D and Figure 2 present photodocumentation of the installed ET ;"rfﬁﬂﬁdsﬁﬁfg"c‘gr;f §ittf§_e'°w
barrier at the site. Appendix D

also includes disposal manifests
verifying that 70 cubic yards were
removed from the site and disposed
of properly. As the area is located
inside an active battery, the caliche
pad was restored upon backfill.

The surface will be reclaimed upon

abandonment of the battery.

ROC respectfully requests closure
of the regulatory file associated
with the 1-29 EOL Boot site.

R.T. Hicks Consultants, Ltd. May 18, 2007 page 6




Plates

R.T. Hicks Consultants, Ltd.

901 Rio Grande Blvd. NW, Suite F-142
Albuquerque, NM 87104
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Field Daia & Laboratory Analysis

R.T. Hicks Consultants, Ltd.

901 Rio Grande Bivd. NW, Suite F-142
Albuquerque, NM 87104
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PHONE (325) 673-7001 -

2111 BEECHWOOD -

LABORATORIES

PHONE (505) 393-2326 -

ANALYTICAL RESULTS FOR
RICE OPERATING CO.
ATTN: KRISTIN FARRIS-POPE

122 W. TAYLOR
HOBBS, NM 88240

Receiving Date: 09/12/06
'Reporting Date: 09/13/06
Project Number: NOT GIVEN
Project Name: NOT GIVEN
Project Location: HOBBS 1-29 BOOT

FAX TO: (505) 397-1471

101 E. MARLAND - HOBBS, NM 88240

Sampling Date: 09/11/06
Sample Type: SOIL

Sample Condition; COOL & INTACT

Sample Received By: NF
Analyzed By: BC/HM _

GRO DRO

(CeCqp)  (>C40-Cos) cr
LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg)
ANALYSIS DATE 09/12/06 | 09/12/06 09/12/06
H11524-1 4 WALL COMP. 27.1 451 544
H11524-2 5PT. BTTM. COMP, <10.0 40.6 592
H11524-3 6 PT. BACKFILL COMP. <10.0 "~ 109 880
Quality Control 770 782 950
True Value QC 800 800 1000
% Recovery 96.3 97.8 95.0
Relative Percent Difference 1.8 2.7 0.0

METHODS: TPH GRO & DRO: EPA SW-846 8015 M; Ci": Std. Methods 4500-CI'B
*Analyses performed on 1:4 w:v aqueous extracts.

Chemist

Date
H11524A
PLEASE NOTE: Liability and Damages. Cardinal’s liability and ciient's exclusive remedy for any claim arising, whether based in comract or tort, shall be limiced to the amount paid by chent lor analyses.

All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicabie

VEOE

ABILENE, TX 79603

service. In no event shall Cardinal be liable for incidental or consequential damages, inciuding, without limitation, business interruplions, loss of use, or ioss of profils incurred by client, its subsidiaries,
affiliates or successors arising out of or related 1o the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.



D MAL PHONE (325) 673-7001 ~ 2111 BEECHWOOD - ABILENE, TX 79603

LABO RATOR' ES PHONE (505) 393-2326 - 101 E. MARLAND - HOBBS, NM 88240

ANALYTICAL RESULTS FOR
RICE OPERATING CO.
ATTN: KRISTIN FARRIS-POPE
122 W. TAYLOR
HOBBS, NM 88240
‘ FAX TO: (505) 397-1471 ]
Receiving Date: 09/12/06 Sampling Date: 09/11/06

Reporting Date: 09/14/06 Sample Type: SOIL
Project Number: NOT GIVEN : Sample Condition: COOL & INTACT
Project Name: NOT GIVEN : Sample Received By: NF
Project Location: HOBBS 1-29 BOOT Analyzed By: BC
. ETHYL  TOTAL

BENZENE TOLUENE BENZENE = XYLENES
LAB NUMBER SAMPLE ID (mg/Kg) (mg/lKg) (mg/Kg) (mg/Kg)
ANALYSIS DATE 09/13/06 09/13/06 09/13/06 | 09/13/06
H11524-3 6 PT. BACKFILL COMP. <0.005 <0.005 <0.005 <0.015
Quality Control 0.098 0.100 0.102 0.298
True Value QC 0.100 0.100 0.100 0.300
% Recovery ' 97.6 .99.8 102 99.2
Relative Percent Difference 11.1 4.2 26 - 27

METHOD: EPA SW-846 8260

o/ g

Date _

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limiigd to the amount paid by chent loi analyses.
All claims, inciuding those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the appticabie
service. gall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of prolits incurred by client, its subsidiaries,
affiliales or sucCessors arising out of or related 10 the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.
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Logger: David Hamilton Client:
Driller: Eades Dirilling Rice Operating Company
Drilling Method Air Rotary Project Name:
Start Date: 11/4/2004 1-29 EOL Boot
End Date| 11/4/2004 Location:
T18S R38E

Depth
(feet)

Description

Lithology

Boring ID:

Section 29 B4 (62 feet)

Section 29, Unit |

Comments

Field data

Depth

Chloride mg/kg

PID

0.0

Surface, 0-3 feet

2.0

4.0

Sand silt, caliche, tan, 3-6 feet

6.0

8.0

10.0

12.0

14.0

Caliche, tan to white, 6-22 feet

16.0

18.0

20.0

22.0

24.0

26.0

Very fine grained sand silt, tan, 22-30 feet

28.0

30.0

Well indurated caliche, 30-33 feet

32.0

Sandstone, red-tan, 33-35 feet

34.0

36.0

38.0

Very fine grained sand, tan-red, 35-45 feet

40.0

42.0

44.0

46.0

Very fine grained sand, some caliche, 45-50
feet

48.0

50.0

52.0

54.0

56.0

Very fine grained sand silt, tan red, 50-62 feet

58.0

60.0

62.0

R
S L

e

e
s

o

R R R e

Boring started 2 feet bgs in trench

Hard drilling

5125

124.0

1746

24

596

2.3

210

1415

28

26.0

271

6.7

328

75

Very hard drilling

Last sample 60-62 feet, moist. Hole
backfilled with Bentonite

35.0

152

35.0

41.0

92

9.7

45.0

53

7.0

46

43

47

8.2

59

44

R.T. Hicks Consultants, Ltd
901 Rio Grande Blvd NW Suite F-142
Albuquerque, NM 87104
505-266-5004 -

I-29 EOL Boot

Plate 2

Exploratory Boring

September, 2005




Correspondence

R.T. Hicks Consultants, Ltd.

901 Rio Grande Blvd. NW, Suite F-142
Albuquerque, NM 87104
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Page 1 of'1

Kristin Pope

From: “Price, Wayne, EMNRD" <wayne.price@state.nm.us>
To: “Kristin Pope" <kpope@riceswd.com>
Sent: Tuesday, May 02, 2006 7:40 AM

Subject: RE: March 30 verbal approvals

Yeas!

Sent: Monday, May 01, 2006 2:10 PM
To: Price, Wayne, EMNRD
Subject: March 30 verbal approvals

+

Project Scieniist

< Operating
-8 ]

- 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 vou 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.

4/27/2007



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

< WY A

March 11, 2004

Mr. Wayne Price

New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE:  Hobbs SWD System Abandonment |
Potential Groundwater-Impacted Junction Box Sites

Dear Mr. Price

i Rice Operating Company (ROC) retained Hicks Consultants to address potential environmental
concerns at the above referenced sites. This submission proposes a scope of work that we
believe will best mitigate any threat to human health and the environment and lead to closure

_of the regulatory file for this site.

Background

Plate 1 shows the location of the area of the Hobbs SWD System that is the subject of this work
plan. During the abandonment process, ROC found evidence of produced water leakage at 36
sites (see Table 1 and Plate 1). Our initial field inspection suggests that past releases at some
of these sites are very minor and will pose no threat to human health or the environment,
including surface soil. Nevertheless, we propose a more thorough examination of these sites
and submission of our findings.

The Hobbs SWD System operated at a capacity of about 40,000 barrels/day from the late 1950s
to the late 1980s. During the past decade, about 1000 barrels/day flowed through the system.
We believe that the soil staining and other evidence of produced water leakage at these 36
sites dates to the time when the system was operating at capacity. We hypothesize that
accidental releases to the environment at many of these sites ceased in the 1990s and natural
restoration has mitigated the effects of any past releases. At most release sites, we witnessed
no vegetation stress that we could attribute to any past releases. Our proposed scope of work
is outlined below.

Task 1  Collect Regional Hydrogeologic Data

Within the area shown on Plate 1, we found over 2000 wells in the database of the Office of
the State Engineer (OSE). Plate 2 shows the location of selected water wells on the OSE and
USGS database. Table 2 identifies the well owners and certain other specifics regarding these
selected wells.  We understand that the NMOCD is currently obtaining water levels and water
- quality samples in support of an investigation of the nearby Windmill Oil Company site (Section
30). We understand that the results of the NMOCD study are not presently available. We do
: not plan to duplicate NMOCD efforts and Table 2 excludes all wells found in Section 30.
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Nevertheless, we require some regional data in order to proceed in a timely fashion. We will
attempt to sample at least 10 wells identified in Table 2 to provide an understanding of the -
regional water quality. Where possible, we will obtain static water levels from these wells. For
each of these wells, we will obtain available driller’s logs to help us define the regional geology.

We will evaluate these data, data available from the NMOCD investigation of the Windmill Oil

- Company, published data, and available historical data from the USGS database. The purpose

of this research is to assist us with the planning of the proposed drilling program (Task 2).

Task 2 Evaluate Chloride and BTEXN Concentrations in Soil at Five
Sites, Evaluate Ground Water Quality if Necessary

We have identified five sites that are representative of the system and we plan to install one
boring at each site. These five sites (see Plate 1 and Table 1) are:

1. 1I-29 Vent Produced Water Pipeline Vent 18S5.38E.29.1
2. 1-29 EOL Boot End of Line Boot 18S.38E,29.1
3. 0-29 Vent Produced Water Pipeline Vent 18S5.38E.29.0
4. F-29-1A Junction Box 18S5.38E.29.F
5. F-29-1B Produced Water Pipeline Boot 18S.38E.29.F

We will locate the sampling borehole as close as practical to the suspected release source. Due
to the presence of caliche in the subsurface, we plan to employ air-rotary drilling techniques.
From each boring, we will obtain split-spoon soil samples every five or ten feet of the vadose
zone.

We will evaluate these discrete samples, the borehole drilling characteristics, and drill cuttings to
develop a lithologic profile of the vadose zone. We will employ standard methods, as described
in the Junction Box Replacement Program Plan, to evaluate all soil samples in the field for

- chloride content, TPH and volatile organic constituent content. We will submit at least one soil

sample from each boring to a qualified laboratory for evaluation of chloride and BTEXN
(benzene, toluene, ethylbenzene, xylene, naphthalene). The field geologist will identify
samples for laboratory analysis after review of the field analysis of chloride, TPH and VOCs.
The geologist will select two samples from the first boring and two samples from the fourth
boring for laboratory analysis of soil moisture content and bulk density. We will also obtain a
background soil sample at a depth of about 5 feet.

If field analyses of a borehole show chloride concentrations are consistently greater than 3
times background from ground surface to ground water, we will conclude that periodic
discharges from the source created saturated conditions in the past. For any borehole that
encounters potential saturated conditions, we will continue drilling through the saturated zone
to the top of the Dockum Group red beds, which form the base of the aquifer in this area. If
the saturated thickness of the aquifer in this boring is less than 25 feet, we will install a 2-inch
monitoring well with five feet of screen above the water table and 15 feet below the water
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table, in a manner consistent with industry standards (see NMOCD, ASTM or EPA publications).
If the saturated thickness of the aquifer is greater than 25 feet we will install-one well screen as
described above and a second 5-foot screen above the top of the Dockum Group red beds. We
will use micro-purge and “no-purge” techniques to collect two separate samples from this “flow-
through” monitoring well. We will collect a sample the. air water interface, which will be
employed for evaluation of any impact from a release. of hydrocarbons as well as chloride and
TDS. At the bottom of the aquifer we will obtain a second sample, which we will test for
chloride TDS. Appendix A describes the “no-purge” sampling technique we plan to employ at
this site after initial sampling using micro-purge techniques.

Task3  Evaluate Chloride, Benzene and Naphthalene Fqu from the
Vadose Zone to Ground Water

We anticipate that one or all of the five sites selected for borehole .investigation will show
evidence of seepage from the source to a depth of more than 10-feet. For these sites,
excavation and disposal of released material can cause more environmental damage than it
cures. For such sites, we propose to employ HYDRUS-1D and a simple ground water mixing
model to evaluate the potential of any residual chloride and hydrocarbon mass in the vadose
zone to materially impair ground water quality at the site. We will employ predictions of the
migration of chloride ion, benzene and naphthalene from the vadose zone to ground water in
our selection of an appropriate remedy for the land surface and underlying vadose zone. This
simulation is.the "no action" alternative, which predicts chloride flux to ground water in the
absence of any action by ROC. We have selected these three constituents for simulation
modeling because each of these constituents exists in the fluids stored in the tanks and each is
specifically regulated by New Mexico ground water regulations (WQCC).

We will employ the input parameters to HYDRUS and the mixing model outlined in Table 3. In

Table 3: Input Parameters for HYDRUS-1D

Input Parameter Source ’

Vadose Zone Thickness Proposed borings and/or well logs on file with the OSE

Vadose Zone Texture Proposed borings and well logs on file with the OSE

Dispersion Length | Professional judgment, typically 10% of the model length

Soil Moisture Field Measurements from borings and/or HYDRUS-1D
simulations '

Vadose Zone Chloride Load | Sampling data from proposed borings

Length of release Field Measurements, these sites are generally less than 30 feet in

erpendicular to ground diameter

Climate Pearl, NM station (Hobbs)

Background Chloride in Samples from water supply wells

Ground Water

Ground Water Flux Calculated from regional hydraulic data, data from nearby wells,
and published data

Aquifer Thickness Nicholson and Clebsch (1960), and well logs on file with the OSE




March 11, 2004
Page 5

the no action simulation, we will assume that vegetation is present over the release site. This
assumption is consistent with our site observations. We anticipate that any release of chloride
to ground water will disperse throughout the entire thickness of the aquifer after a short travel
distance. Unless the hydrogeology of the site suggests differently (see Task 1), we plan to use
the entire aquifer thickness as the input to the mixing model equation. For hydrocarbons, such
as benzene and naphthalene, assuming a chemical stratification within the aquifer is
appropriate. For these constituents, we plan to use only the uppermost 10 feet of the aquifer in
the mixing model equation .

Task 4 Design Corrective Action Plan

After ROC completes the abandonment of the Hobbs SWD System, there can be no additional
releases of produced water. Our modeling of the "no action alternative” at these five sites may
show that the residual chloride and hydrocarbon mass in the vadose zone poses a threat to
ground water quality. If such a threat does exist, we will expand upon the HYDRUS-1D model
predictions described above to develop a remedy for the vadose zone. If necessary, we will
simulate: ‘

1. excavation, disposal and replacement of clean soil to remove the chloride and

hydrocarbon mass,

2. installation of a low permeability barrier to minimize natural infiltration,

. 3. surface grading and seeding to eliminate any ponding of precipitation and promote
evapotranspiration, thereby minimizing natural infiltration, and

4. a combination of the above potential remedies.

We will select the vadose zone remedy that offers the greatest environmental benefit while
causing the least environmental damage. We will provide a Net Environmental Benefit Analysis
to support our selection- of the remedy.

We will use the ground water mixing model or a suitable alternative to assist in the design of
any required ground water remedy. It is possible, however, that the background chloride and
/or hydrocarbon concentrations in ground water measured in the nearby wells are equal to or
higher than the concentration in any monitoring well installed under this work plan. Such data
would strongly suggest that the site in question has not caused any material impairment of
ground water quality. If we find no evidence of impairment of water quality due to past
activities, we will not prepare a ground water remedy. If data suggest that the site has
contributed chloride or hydrocarbons to ground water and caused ground water impairment,
we will examine the following alternatives:

1. Natural restoration due to dilution and dispersion,

2. Pump and dispose to remove the chloride and hydrocarbon mass in the saturated zone,
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3. Pump and treat to remove the chloride and hydrocarbon mass in the saturated zone,

4. Because of the location of the site, institutional controls negotiated with the landowner
may provide an effective remedy. Such controls may be restriction of water use to
livestock until natural restoration returns the water quality to state standards, a provision
for alternative supply well design, or a provision for well head treatment to mitigate any
damage to the water resource.

We will select the ground water remedy that offers the greatest environmental benefit while
causing the least environmental damage. We will provide a Net Environmental Benefit Analysis
to support our selection of the remedy. We may propose additional ground water monitoring
wells to support the evaluation and selection of a remedy. :

We plan to deliver a Corrective Action Plan that is similar to the Junction Box Replacement
Program Plan. This type of submittal will allow ROC to evaluate each site, prioritize the
restoration of each site based upon a risk profile, and then begin restoration of those sites that
pose the highest risks. Depending upon the results of the work described herein, ROC may
elect to move forward with an area-wide plan rather than proposing 36 individual remedies.
We propose to complete the work of described in Tasks 1-3, begin the work outlined in Task 4
and then meet with NMOCD to discuss the scope of the final submittal.

We plan to commence data collection for the HYDRUS-1D simulations described above in late
late March or early April. Your approval to move forward with this work plan will facilitate our
access to nearby wells and approval of expenditures by the System Partners.

Sincerely,
R.T. Hicks Consultants, Ltd.

/7 y
Randall T. Hicks |

Principal

Copy:
Rice Operating Company
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1.0 EXECUTIVE SUMMARY

This report presents the results of the characterization activities
performed by R.T. Hicks Consultants (Hicks Consultants) and Rice
Operating Company (ROC) at the I-29 EOL Boot site. Based on field
data, laboratory results, and predictive modeling, the selected remedy for
the site is removal of the upper 4-feet of soil at this site and placement of
a 1-foot of low-permeability clay layer overlain by 3-feet of top fill
installed with a slight crown to promote surface runoff. Using highly
conservative input data, HYDRUS-1D modeling of this scenario predicts
that resulting ground water chloride concentrations are less than 30 ppm
-above background concentrations (100 ppm) in the future. This remedy

* is protective of ground water quality, human health and the
environment.

The Hobbs Salt Water Disposal System (SWD), which managed pro-
duced water from the late 1950s to the present, is now closed. Future
releases from system are not possible.

Closure of facilities like the I-29-EOL Boot within Hobbs SWD followed
the August 6, 2004 NMOCD-approved junction box closure plan. This
plan calls for delineation of any impact from these sites during the
closure process and states:

s

If 12 feet vertical delineation at the source reveals Target
Concentrations for TPH or BTEX will not meet NMOCD guidelines or
TPH and BTEX will mect guidelines but there is not a significant
decline vs depth in chloride concentration, the site-impact is judged to
be outside the scope of this work plan and will become a risk-based
corrective action (RBCA) project-site.

The I-29-EOL Boot site meets this criteria and this report describes
characterization activities that are consistent with the NMOCD-
approved workplan for this site. The characterization activities show
that regulated hydrocarbons are not present in the vadose zone below
the site and that chloride ion concentration in soil is less than 250 ppm
from 30 feet below land surface to ground water.

K

Fagel
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2.0 SUMMARY AND |
CONCLUSIONS

1. The I-29 EOL Boot site is located in Section 29, T18S, R 38E, on
the west side of Hobbs, New Mexico. This end of line boot is
part of the Hobbs Salt Water Disposal System.

. R.T. Hicks Consultants supervised field activities at the I-29
EOL Boot site in November 2004. This involved general
reconnaissance identified in the NMOCD-approved work plan
as well as supervision of the borehole sampling of the vadose
zone from ground surface to the capillary fringe.

N

3. Due to the dry and unconsolidated nature of the sand-silt
material, the split-spoon was unable to hold samples of the
vadose zone from below 35-feet to the capillary fringe.
Throughout this depth interval, samples from cuttings were
collected instead. This is the only material deviation from the
NMOCD-approved workplan.

4. With the exception of one sample, all field analyses of
headspace organic vapors were less than 100 ppm. The
sample obtained at 6-feet below grade contained 135 ppm
total organic vapors.

5. Laboratory analyses confirm that regulated petroleum
hydrocarbons are not present above screening levels employed
by the Petroleum Storage Tank Bureau of the New Mexico
Environment Department.

6. Chloride concentration data show that the center of mass of a
release from the site resides from near ground surface to 25-
feet below ground surface (bgs).

. HYDRUS-1D simulated three potential remedies to mitigate
the potential impact to ground water caused by the migration
of chloride from the upper vadose zone to ground water.

~

8
o
%
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8. Results of the HYDRUS-1D simulations allow R.T. Hicks
Consultants to recommend:

- Excavation of the upper 4-feet of material, placement of
a 1-foot thick low-permeability clay layer from 4-feet
bgs to 3-feet bgs, :

- Filling the remaining 3-feet of the excavation with a
sandy loam topsoil mixture,

- Grading the site to prevent any ponding of surface
water, and i

- Seeding the area to enhance natural re-vegetation.
This remedy reduces chloride flux into the aquifer such that ground

water chloride concentration is less than 30 ppm above background
concentration (100 ppm).

REED )
fictnber 20, 260
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: 3.0 BACKGROUND

The 1-29-EOL Boot was a component of the Hobbs SWD system. With
the abandonment of the system in 2002, Rice' Operating Company (ROC)
excavated and removed the EOL Boot and used imported soil to fill the
excavation. Appendix A presents additional information regarding the
Hobbs SWD system. '

3.1 LOCATION

Appendix A includes a regional location map showing the location of
the site relative to selected other components of the Hobbs SWD system
and public roads. Plate 1 is an aerial photograph of the site when it was
active, taken between 1996 and 1998. P}otted on Plate 1 is the location

. of the site, the monitoring well at the adjacent I-29 Vent site, the location
5 .of the Texland Petroleum well and French Lane. Office of the State

£ Engineer (OSE) wells within a one-mile radius of the I-29 EOL Boot site
are given in Appendix C.

3.2 CHARACTERIZATION ACTIVITIES .
In November 2004, R. T. Hicks Consultants, ROC, and Eades Drilling

- mobilized to complete one boring at the site. At the 1-29 EOL Boot site,

the location of the borehole was chosen inside the small depression

“ (about 2-feet deep) caused by the removal of the boot, allowing data
collection within approximately 3-feet of the boot location. In order to

E permit comparison of the results from this boring with the ambient
chloride concentrations in the vadose zone, collection of samples from a
background soil boring was a critical element of the NMOCD-approved

v workplan. Appendix A shows the location of and results from this

background soil boring. :

At the I-29-EOL boot site from 0-35 feet below land surface, the split
spoon obtained samples at 5-foot intervals. The dry and unconsolidated
nature of the sand-silt below a depth of 35-feet made retrieval of the split
) spoon for samples impossible. Continued attempts to collect split spoon
samples were unsuccessful until a depth of 56-feet below ground surface.
i Due to increased soil moisture at this depth, the split spoon was able to
retain samples to the total depth of 62-feet. In the interval between 35-
feet bgs and 55-feet bgs, samples were collected from cuttings. This is the
only material deviation from the NMOCD-approved workplan.
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In the field, ROC evaluated samples from each depth for chloride and
used the heated headspace method to measure total organic vapors by
PID. Samples were submitted to the laboratory from depths showing the
highest field chloride and PID measurements (6-feet bgs) and from the
capillary fringe (61-feet bgs).

s .
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4.0 HYDROGEOLOGY OF THE
SITE

Appendix A describes the hydrogeology of the area of the Hobbs SWD
system

4.1 CHARACTERIZATION OF THE VADOSE ZONE

The soil profile at the site is composed primarily of a very fine grained .

sand-silt with three prominent caliche layers in the upper soil profile

(Plate 2). The uppermost 6-feet at the site is sand-silt with some caliche.
A more consolidated caliche exists from 6-feet bgs to 22-feet bgs. A well-
indurated caliche sandstone layer exists between 30- and 35-feet bgs.
The lowest caliche layer exists at 45- to 50-feet bgs. From 35-feet bgs to
the bottom of the boring, the sand-silt is a reddish tan. Moisture was
observed in the material from the bottom of the boring at 62-feet bgs.

Field chloride measurements were performed by ROC personnel every 5-
feet starting at 6-feet bgs as detailed earlier and presented in Appendix B
and Figure 1. An additional sample was collected at 22-feet bgs due to
difficulty in collecting sufficient material of the well-indurated caliche
layer at this depth. At 6-feet bgs, ROC measured a field chloride
concentration of 5,125 mg/kg. Chloride measurements declined to 596
mg/kg at 16-feet bgs. Two additional chloride measurements of 1,415
mg/kg and 328 mg/kg occurred at 21-feet bgs and 31-feet bgs,
respectively. Below this depth, chloride measurements (from cuttings)
were at background levels with no measurement above 100 mg/kg
below 35-feet bgs. As shown in Appendix A, the background chloride
concentration in this area is 80 mg/kg.

The sample from 6-feet bgs featured a field PID reading of 124 ppm. All
other readings from 11-feet bgs to 61-feet bgs were at background levels
with an exception of a reading of 35 ppm at a depth of 35-feet bgs (See
Plate 2). Samples from 6-feet bgs and 61-feet bgs were sent for
laboratory analysis of BTEX. Laboratory analysis from the site is
included in Appendix B. In the sample from 6-feet bgs, there was no
detection of benzene (Table 1). Toluene, ethyl benzene and xylene were
detected in concentrations two to four orders of magnitude lower than
NMED soil screening levels (NMED TPH Screening Guidelines, February,
2004, DAF 20 guidelines allowing decay of constituents of concern) and
below NMOCD Guidance. No constituents of concern were detected in
the sample from 61-feet bgs.
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Laboratory Data for SWD B-4 (1-29 EOL Boot), November 2004

6 ft bgs 161 feet bgs [Detection Limit lNMED Screening Limit

‘mg/kg (dry)

Benzene ND ND 0.025 _ 0.0283

Toluene 0.0139 . ND 0.025 6.8

Ethylbenzene | 0.0416 ND 0.025 10.5

Xylene (p/m) 0.055 ND 0.025 158

| Xylene (o) 0.0298 ND 0.025 . 147

mg/kg (wet)

Chloride 4890 | N~ND | 20

Because field evidence demonstrated that the chloride mass remains in
the upper vadose zone and no evidence of material hydrocarbon impact
was observed at the site; R.T. Hicks Consultants concluded that any
releases from this boot did not flow to ground water and there was no
need to install a monitoring well at the site.

4.2 CONCEPTUAL MODEL OF SUBSURFACE PRODUCED
WATER RELEASE

Boots within the gravity-flow pipelines of the system consisted of a T-like
intersection of pipes, with an open vertical pipe above ground placed
over a wooden catchment box. Some separation of gas from the
produced water and entrained hydrocarbons occurred, and the resulting
outflow has gravity flow. The conceptual model presented in Appendix
A discusses how produced water releases generally occur within gravity
driven water disposal systems, such as the Hobbs SWD. The conceptual
model relies upon eyewitness accounts of recent releases and
observations of subsurface chemistry.

From discussions with individuals familiar with these systems and from
field inspection of the surface soils, R. T. Hicks Consultants concluded
that periodic overflow events occurred at the 1-29 EOL Boot site. ROC
field chloride concentration measurements and laboratory data
demonstrate that the mass of constituents of concern remains above 35-
feet bgs (see Figure 1 and Appendix B). Although these samples were
from cuttings associated with the air-rotary drilling process, Hicks
Consultants believes they represent the chemistry of the vadose zone.
These data support a release model where saturated conditions between
the surface and ground water did not exist.
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Table 1. Laboratory data for
I-29 EOL Boot, November
2004
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5.0 SIMULATION OF VE‘RTICAL
CHLORIDE FLUX

5.1 METHODS OF EVALUATION

As described in the NMOCD-approved workplan, HYDRUS-1D
simulated flow through the vadose zone. The HYDRUS-1D output
becomes the input to a simple ground water mixing model to simulate
chloride concentration in a hypothetical well immediately down gradient .
of the site. Section 3.0 of Hendrickx and Others, Modeling Study of
Produced Water Release Scenarios, (2005), provides a general description of
this modeling approach (see References Section at the end of this
document).

&
¥
L
W2

For subsurface releases like those within the Hobbs SWD System, the
_chloride vadose zone profile (Figure 1) was installed in lieu of attempting
to re-create the specific release history for model input. The present
chloride load within the soil profile is the result of all previous events at
the site and is based upon field observation and analysis producing the
most accurate modeling approach.

5.2 INPUT FOR SIMULATIONS

Inputs for the HYDRUS-1D modeling are synopsized in Table 3. The soil
profile is based upon the results from this site and five other borings
completed within Section 29 (see Appendix A).

Because of R.T. Hicks Consultants’ recent experience with similar soils
south of Lovington, New Mexico, conservative dispersion lengths were

. employed. Standard practice calls for employing a dispersion length that
is 10% of the model length. For each lithologic unit identified in
Appendix A, a dispersion length less than 6 % of the model thickness
was installed (Table 2 presents the specific dispersion lengths for each
lithology). :

3
.

v Table 2. Input parameters for
HYDRUS-1D HYDRUS-1D simulations

"

calculated initial soil

“ moisture of the Section Hydrus Soil Profile 1 (Current Conditions)
B 29 soil profile by - —
. . . ateria escription en cm spersion (cm (Xe] rofile lengt

; running a simulation Material |D t Length (cm) |Dispersion (cm) |%of Profile length
' for 45 years using the 1 Sandy Loam 60 50 2.778
weather data from the 2 Caliche-sand 520 30 1.667
‘ Pearl Weather station 3 Caliche 150 10 0.556

on a ”dry" s0il column. 4 Sand-silt 1070 100 5.556

B Because soils are _ z
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relatively dry in this climate and vadose zone hydraulic conductivity
varies with moisture content, it is important that simulation experiments
of different remedial strategies begin with an initial “steady state” soil

moisture content.

The calculation of soil moisture content begins with using professional
judgment as an initial input then running sufficient years of weather
data through the model to establish a “steady state” moisture content.
Because only minimal changes in the HYDRUS-1D soil moisture content
profile occurred after year 30 of the initial condition calculation, 45 years
was considered more than sufficient to establish the initial moisture
condition. Soil profiles hydrated in this manner were used in all
‘simulations of chloride movement discussed later in this report.

As mentioned earlier, from the observed field data generated by ROC
personnel, linearly interpolated chloride concentrations were assigned to
the model’s more finely spaced nodes of the hydrated soil profile.

As the Boot is oriented vertically, the effected area is small. Significant
lateral impacts were not observed; and therefore, length of release
parallel to ground water flow was concluded to be less than or equal to

20-feet.

Weather data used in the predictive modeling was Hobbs data from
November 2003 to December 2004 plus an additional 45 years from the
Pearl Weather Station, approximately 11 miles west of the Hobbs
Airport. The Pearl Weather Station is the closest station to the I-29 Vent

Table 3. Input parameters for
HYDRUS-1D stmulations

Input Parameter

Source

Vadose Zone Thickness - 60 feet

Section 29 Bore Logs

Vadose Zone Texture (Plate 2 and Appendix A)

See Section 29 B-2 Well Log and App. A

Dispersion Length - <6% of model length

Professional judgement

Climate

2004 Hobbs, NM data and Pearl Weather Station
Data

Soil Moisture

HYDRUS-1D initial condition simulation

Initial soil chloride concentration profile

From ROC Field Measurements

Length of release parallel to ground water flow
- 20 feet

Field Estimate

Background Chloride in Ground Water
100 ppm '

Intera Report (see Section 9.0 References)

Ground Water Flux - 8.6 cm/day

Calculated from published data

From Well Chloride data at Section 29 sites

Aquifer Thickness - 10-feet

:

H
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site featuring sufficiently complete weather data for the HYDRUS-1D
input files. Only more recent data from the Hobbs Airport is complete
enough to be used for HYDRUS-1D input.

As described in Appendix A, a ground water flux of 8.6 cm/day was
calculated.

Field data observed within Section 29 demonstrates that the aquifer is
greater than 40-feet thick in this area. Persistent vertical differences in
chloride concentrations in other wells installed in Section 29 suggest
restrictions to vertical flow within the Ogallala aquifer (see Appendix A).
Accordingly, a restricted aquifer thickness of 10 feet was employed in the
mixing model as a conservative measure to cause over-estimation of
chloride concentration in the imaginary monitoring well.

morpary
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6.0 PROPOSED REMEDY

Four scenarios were modeled by coupling HYDRUS-1D output to a
ground water mixing model. The scenarios are:

Scenario 1 - Modeling of current conditions from the November 2004
field program.

Scenario 2 - Removal of the upper two feet of the soil profile,
placement of a synthetic barrier overlain with two feet of
clean fill on top of the barrier.

Scenario 3 - Excavation of the upper 10 feet of the soil profile and i
replacement with- 10 feet of clean fill.

Scenario 4 - Excavation of the upper four feet of the soil profile,
placement of one foot of clean clay between 4 feet bgs and
3 feet bgs, and placement of 3 feet of a clean sandy loam.

6.1 ALTERNATIVES EXAMINED

Modeling of the current condition (Scenario 1) indicates that chloride
concentrations in ground water may exceed 250 mg/1 during the time
from 21 years through 29 years from now (Figure 2). Scenario 1
establishes a baseline condition to which possible remedies may be
compared. -

Three remedial Figure 2. Chioride Concentration in the Aquifer for -2 EOL Boot (Scenario 1)
alternatives were

examined with the

modeling. The first 800
remedy evaluated,
Scenario 2, simulated
the removal of the upper 600
2-feet of the soil profile

m

700

and replacement. of this B 500 - ; :

material with an E’ 00 h %
impermeable barrier, é - v ~ \ N \
such as a synthetic liner. g% v
Despite no infiltration, 200 ’ N\ \ \ \

residual vadose zone 100
moisture to move 1 ‘
downward. However, 0 5 10 15 20 2 30 35 40
the lack of infiltration Time in Years

gravity causes the ' b. : - ,\[\/\—\J v \.J\/‘/\ N

B4
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" most of the chloride currently at the site

causgs the mO.l sture Coqtent m the Figure 3. Chloride Concentration in the Aquifer for 1-29 EOL Boot with a Barrier
profile to decline over time. Lower Instalied (Scenario 2)

moisture content causes a
commensurate reduction in 1020
unsaturated hydraulic conductivity. {
Without infiltration, the vadose zone
flux into the aquifer is so diminished e \
that chloride concentration in the

aquifer is indistinguishable from
background concentration (Figure 3).

1015 [

1005 e

100.0

Chloride, mg/l

The second possible remedy, Scenario %90
3, evaluated the removal of the upper 085
10-feet of soil and replacement with

clean fill assumed to contain a % 5 1 1 » 2 » 3 ©
background chloride concentration of Time in Years
80 mg/kg. To evaluate this '
alternative, a second HYDRUS-1D soil
profile was used (see Appendix A and
Plate 3) with this adjusted chloride load.

Figure4 Chioride Congertrationinthe Aquifer wth an Excavated Upper 10 feet of Sl
. . . Profile, 1:29 ECL Boat v, Tive (Soencrio 3)
This second soil profile represents an

excavated site by replacing the upper
19- feet of sand, caliche, and clay with
sandy loam, which exhibits a higher 00 T n f\
hydraulic conductivity than the - ; 100 - \ J&Q 5
excavated material. This change ' - A A NN
accelerates the residual chloride and ' '
water flux into the aquifer. Because

5
)
|

Chloride in mg.{CL)/
8 8
o o

is contained within the upper 10-feet of 0
the soil profile and is exported in this 20
remedy, the resulting peak chloride 00
0 S 10 15 2 ) kY k< Q0

concentration in the aquifer is less than
150 ppm about 22 years from now
(Figure 4). This simulation does not
consider re-vegetation of the ground
surface, which would occur and reduce infiltration.

Tavein Years

The third remedy, Scenario 4, simulated the excavation of the upper 4-
feet of material, placement of a 1-foot thick low-permeability clay layer
from 4-feet bgs to 3-feet bgs and filling the remaining 3-feet of the
excavation with a sandy loam topsoil mixture. Again, the second
HYDRUS-1D soil profile was used with the suitably adjusted chloride
load. This choice permits the model to over estimate the potential impact

RICEOPERATING COESPANY 120 EGLBODY-- CORRECTIUESCTIONFIAR Fape 13
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to ground water quality (see Appendix A). Figure 5 presents the result of
this simulation showing that the chloride mass enters ground water
through a diminished flux because of lowered infiltration. Ground water
chloride concentrations are increased less than 30 ppm above
background concentrations (100 ppm).

Figure 5. Chloride Concentration in the Aquifer for 1-29 EOL with a Clay Cap v.
Time, (Scenario 4)
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7.0 PROPOSED REMEDY

R. T. Hicks Consultants recommends that ROC remove the upper 4-feet
of soil at this site and replace this with 1-foot of clay and 3-feet of top fill
installed with a slight crown to promote surface runoff (Scenario 4). The
maximum predicted chloride concentration in ground water is
represented in Figure 5.

g an
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8.0 CRITERIA FOR CLOSURE

Vadose zone samples demonstrate no presence of toxic pollutant(s) as

- defined in 20.6.2.7 NMAC. Existing vadose zone samples are proposed

to serve as closure samples.

With installation of a clay cap and top soil fill at the site, modeling
predicts no reasonable probability of ground water impairment using the
initial vadose zone samples as the closure samples. Upon installation of
the proposed clay cap, R.T. Hicks Consultants recommends that
NMOCD close this site.

i
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Logger: David Hamilton Client: Boring ID:
Driller:| . Eades Driliing Rice Operating Company
Drilling Method Air Rotary Project Name:
Start Date: 11/4/2004 [-29 EOL Boot )
End Date: 11/4/2004 Location: Section 29 B4 (62 feet)
T18S R38E
Section 29, Unit |
Depth ] Field data
(feet) Description Lithology Comments Depth Chloride mg/kg -|- PID
0.0 Surface, 0-3 feet o }':* Boring started 2 feet bgs in trench
2.0 y BEnnaaans
20 Sand silt, caliche, tan, 3-6 feet ‘. %%‘%’%
6.0 SRR 6.0 5125 124.0
8.0 S
10.0 S 11.0 1746 24
12.0 Caliche, tan to white, 6-22 feet
14.0
16.0 16.0 596 2.3
18.0
20.0 21.0 1415 2.8
22.0
24.0 Very fine grained sand silt, tan, 22-30 feet
26.0 26.0 271 6.7
28.0
30.0 Well indurated caliche, 30-33 feet Hard drilling 31.0 328 75
32.0 Sandstone, red-tan, 33-35 feet Very hard drilling
34.0
36.0 35.0 152 35.0
38.0 Very fine grained sand, tan-red, 35-45 feet
40.0 41.0 92 9.7
42.0
. 44.0 Very fine grained sand, some caliche, 45-50
46.0 | - " feet 45.0 53 7.0
48.0
50.0 51.0 46 4.3
52.0
54.0 Very fine grained sand silt, tan red, 50-62 feet 56.0 47 82
56.0
58.0 Last sample 60-62 feet, moist. Hole
60.0 backfilled with Bentonite 61.0 59 44
62.0
R.T. Hicks Consultants, Ltd
901 Rio Grande Blvd NW Suite F-142 1-29 EOL Boot Plate 2
Albug%‘?i”&_?gg 487]04 Exploratory Boring September, 2005




’ B Client:
. HYDRUS-1D Profiles Rice Operating Company
E ’ Project Name:
[-29 EOL Boot
Location:
T18S R38E
Section 29
éﬁ Depth Current Excavated Depth
y (feet) Description Profile Description Profile (feet)
0.0 Sandy loam, 0 - 2 feet : Sandy loam 0-1 feet e 0.0
2.0 2.0
4.0 4.0
: 6.0 6.0
8.0 Sand, caliche, 2-17 feet Loamy sand, 1-19 feet 8.0
10.0 10.0
. 12.0 12.0
14.0 , |L14.0
16.0 Caliche, 17-19 feet 16.0
- 18.0 Sand, silt 19-20feet Sand, silt 19-20feet 18.0
‘i 20.0 Caliche, 20-22 feet Caliche, 20-22 feet 20.0
‘ 22.0 22.0
24.0 24.0
26.0 Sand, silt 22-34 feet Sand, silt 22-34 feet 26.0
28.0 28.0
: 30.0 30.0
g 32.0 » 32.0
34.0 Caliche, 34-35 feet Caliche, 34-35 feet 34.0
36.0 36.0
38.0 Sand, silt, 35-45 feet Sand, silt, 35-45 feet 38.0
40.0 : 40.0
: 42.0 42.0
2 44 .0 Sand , caliche, 45-47 feet Sand , caliche, 45-47 feet 44 0
46.0 46.0
48.0 48.0
50.0 50.0
52.0 Sand, silt, 47-59 feet Sand, silt, 47-59 feet 520
54.0 54.0
56.0 56.0
58.0 58.0
60.0 ‘ 1 60.0
R.T. Hicks Consultants, Ltd . .
901 Rio Grande Blvd NW Suite F-142 Section 23 Sites Plate 3
Albuquerque, NM 87104 Hydrus Profiles Developed
505-266-5004 f:,om Exploratory Borinpgs September, 2005
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1.0 CONCEPTUAL MODEL OF
SUBSURFACE PRODUCED
WATER RELEASES

The Hobbs SWD System operated at a capacity of about 40,000 barrels/
day from the late 1950s to the late 1980s. During the past decade, about
1,000 barrels/ day flowed through the system until operations ceased in
2002.

People familiar with the site suggest that soil staining and other evi-
dence of produced water leakage at various sites typically dates to the
time when the system was operating at capacity. Accidental releases to
the environment at many sites ceased in the 1990s and natural restora-
tion has mitigated the effects of any past releases. At most release sites,
no vegetation stress that can be attributed to past releases exists.

The System operated by gravity flow of produced water through pipe-
lines, junction boxes, boots, tanks and disposal through injection into
wells. Releases occur periodically due to gradual failures of seals, over-
flow of vent lines, or sudden and accidental releases. The length of time
that produced water flows to the subsurface was short for sudden and
accidental releases or vent overflow incidents. A failure of a seal or a
small crack in a pipeline may have allowed a release to the subsurface
for months or longer. Because of the efforts of ROC to routinely identify
system failures and because the flow in the Hobbs SWD System materi-
ally declined during the past decade, only minor subsurface releases
occurred in the Hobbs SWD System until operations ceased in 2002.

The distribution of constituents of concern (primarily chloride, second-
arily BTEX) in the surface soil and vadose zéne is different for each
release scenario. Releases of relatively large water volumes over long
periods create saturated conditions between the release site and ground
water. Where this type of release occurs, borehole data show a relatively
constant chloride concentration of 2-4 times background concentration
throughout the vadose zone. Due to the natural processes of sorption
and biodegradation, petroleum hydrocarbons may not impact ground
water even at sites where large volumes were released over long periods.

Episodic releases of small volumes of produced water will not always
create saturation of the vadose zone. Where episodic releases occur in
junction boxes or similar enclosures, spills of produced water and en-
trained crude oil infiltrate the vadose zone. After the spill ceases and the
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produced water drains into the vadose zone, the entrained crude oil
follows similar paths as the produced water with the difference that the
higher viscosity and surface tension limits the depth of infiltration. After
deposition of the oil within the near surface vadose zone pore spaces,
Volatlhza’uon of the lighter hydrocarbons from the crude oil and the
aging process in general causes the formation of an asphaltic-sand that
reduces or eliminates subsequent infiltration through that same flow
path.

This conceptual model of produced water releases accounts for the
distribution of chloride and regulated hydrocarbons observed at this and
others salt water disposal systems. The depth of penetration of produced
water depended primarily upon the size and frequency of releases, how
quickly crude filled the pore spaces and reduced permeability, and the
nature of the subsurface. At some sites, these three factors allowed
produced water to penetrate less than 10 feet. At other sites where a
relatively large volume of produced water entered the subsurface, pen-
etration to depths much greater than 10 feet occurred due to unsatur-
ated and saturated flow. At sites where crude was not released with
produced water to reduce the permeability of the subsurface, relatively
small episodic releases could reach ground water.

Because the system operated under gravity flow, the produced water
releases were generally episodic, being caused by temporary over-pres-
suring at a given location (e.g. a vent). The lack of constant pressure

within the system typically caused releases of relatively small volumes. If

the total volume released was relatively small, then one could observe
relatively high chloride concentrations in the unsaturated zone with no
impairment of ground water quality.

Improved operational and environmental practices of the 1980s and
1990s plus the clogged pore spaces caused by previously released crude
caused saturated flow conditions, which may have existed at some sites,
to change to much slower unsaturated flow. With this type of release,
one could observe high concentrations of constituents throughout the
vadose zone but no current impairment of ground water quality.

Impairment of ground water quality occurs only where the mass of
constituents of concern in produced water entered ground water at a
sufficient rate to overwhelm natural dilution and dispersion. Therefore,
high concentrations of constituents in the vadose zone are not the only
factor that determines if ground water is impaired; it is the flux of these
constituents to ground water. However, if a soil column contains only
low concentrations of constituents, then one may conclude that there is

insufficient mass of constituents to impair ground water quality regard-
less of the flux.
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In the absence of vadose zone saturation, the arid climate of New
Mexico creates such a low flux to ground water that one can observe
sequestration of the constituents of concern in the upper vadose zone .
(10-20 feet below land surface) for many years. Borehole data from
these types of releases show high concentrations of chloride below the
release site and a relatively sharp decline in chloride concentration to
background conditions with depth. If the release is not recent, natural
processes can reduce the concentrations of any residual hydrocarbons
and eliminate any environmental risk to ground water. Figure 1 pre-
sents schematic representations of field chloride analyses that are com-
mon for saturated and unsaturated release scenarios.

In summary, sites where chloride or other constituents of concern pen-
etrated deep into the vadose zone probably experienced long-term
releases of relatively large vol-

umes of water; or crude was not

released with the water and the Chioride Concentration
filling of soil pores with asphaltic
material did not occur. Where
penetration of the vadose zone

, Chloride (ppm)
0 500 1000 1500

Profiles

was less than 20-30 feet, the

release was episodic and con-

sisted of a relatively small volume
of fluid.

5]

Produced water potentially
released to the environment from

=t Episodic, Unsaturated Flow|
~ B~ Saturated Flow

the Hobbs SWD System is ex-
pected to contain the following

3

regulated constituents:

Depth in Feet
8
' \ R
1.4 \-\
iy $
%
¥

- Benzene 50
- Ethylbenzene \

- Toluene

- Xylenes

- Naphthalenes

- Total Dissolved Solids
- Chloride

- Sulfate

Because the fate and transport of released chloride is essentially identical
to that of TDS and sulfate, soil samples can be evaluated for chloride
only; and one may remain confident that concentrations of chloride will
indicate the presence of similar concentrations of other non-hydrocarbon
constituents.

RgTAL Y Sgeey

g IR MIEd

Figure1. Schematic
representations of ficld
chloride analyses that are
common for the two different
release scenarios.
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The regulated hydrocarbon constituents can behave independently of
each other due to different rates of biodegradation and sorption. Field
measurements of total organic vapors are very useful in providing a
qualitative measure of the concentration of volatile organic constituents
(e.g. benzene) in soil, and therefore, this field measurement is employed
to identify which samples will undergo laboratory analysis.
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R.T. Hrcks Consurtants, L.

2.0 HYDROGEOLOGY OF

SECTION 29

2.1 CHARACTERISTICS OF THE VADOSE ZONE IN SECTION 29
Plate A-1 with Table A-1 shows:

® The location of monitoring wells and soil borings installed by
ROC within Section 29,

e Private supply wells sampled by ROC,

e Supply wells with water sample data from the Intera’s Windmill

Oil Site Ground Water Sampling Results (2003), and

e Water supply wells that have lithologic information in Exhibit A-
1 collected from the Office of the State Engineer (OSE).

Plate A-2 is the well log from the F 29-1a site, which is typical of the
area. As is common in the Ogallala Formation throughout the High
Plains, caliche dominates the uppermost vadose zone from 5 feet below
surface to a depth of more than 20 feet. Below the caliche horizon, the
boring penetrated tan and red very fine-grained sand and silt to the
water table. Interbedded with the sand and silt are thin layers of caliche.
The water table was intercepted between 60 and 65 feet.

Driller’s logs on file with the OSE and published descriptions of the
upper Ogallala Formation (Nicholson and Clebsch, 1961; Ash, 1963)
generally agree with the lithologic profile presented in Plate A-2. Beneath
the thin Jayer of topsoil, caliche is present in the uppermost vadose zone

to a depth of 24-28 feet. Below this caliche layer, several supply well logs -

report penetration of a clay/shale zone, which was not observed in the -
F-29-1a boring but may exist elsewhere in Section 29. As Plate A-2
shows, R.T. Hicks Consultant’s lithologic logs describe very fine grained
sand and silt with thin layers of caliche between the surface and a depth
of 24 feet and primarily a sand-silt to the total depth (102 feet). In the
supply well logs, “sandstone” (which R.T. Hicks Consultants describes as
“caliche”) dominates the upper vadose zone to depth of about 25 feet;
“sand” (which R.T. Hicks Consultants describes as “very fine grained
sand-silt”) dominates the lower vadose zone to a depth of about 65 feet.

Plate A-3 (see Composite Profile 1), which is a composite lithologic
profile based upon available data, is considered to adequately represent
the texture of the vadose zone and upper saturated zone throughout
Section 29. The driller’s logs that describe a clay/shale zone below the
uppermost caliche suggest the uppermost vadose zone could be locally
finer-grained than described in Plate A-2.
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Plate A-3 also contains a second composite profile representing an
excavated soil profile in Section 29, which is representative of sites where
ROC removed portions of the upper vadose zone during the abandon-
ment program. In this profile, the upper 19 feet (the maximum reach of
a backhoe) of sand and caliche is replaced with a loamy sand. As the
loamy sand has a higher hydraulic conductivity than the caliche and
sand it replaces, overstating depth of excavation is conservative of
ground water quality from a modeling viewpoint.

2.2 CHARACTERISTICS OF THE SATURATED ZONE [N SECTION 29
The saturated zone is the Ogallala Aquifer. Plate A-2 characterizes the

saturated zone as well-sorted, fine-grained sand with thin layers of
caliche and cemented sand. The base of the Ogallala is seldom pen-
etrated in or near Section 29. The single well log on file at the OSE that
extends to the top of the “Red Bed” (Dockum Group) does not describe a
basal sand and gravel unit that is characteristic of the Ogallala through-
out Lea County and the High Plains in general (Nicholson and Clebsch,
1961). The basal sand and gravel unit is probably present throughout
the area, despite the lack of site-specific evidence.

Based upon the lithology of the saturated zone, the number and spacing
of supply wells, and the size and use of several of these wells (e.g. 12
inches or more), R.T. Hicks Consultants believes that the hydraulic
conductivity of the saturated zone in Section 29 is similar to that ob-
served for the Ogallala Aquifer throughout the general area. McAda
(1984) simulated water level declines using a two-dimensional digital
model and employed hydraulic conductivity values of 51-75 feet/day
(1.9 E-4 to 2.8 E-4 m/s) in the area. More recently, Musharrafieh and
Chudnoff (1999) employed values for hydraulic conductivity within this
area of interest between 81 and 100 ft/day for their simulation. Ac-
cording to Freeze and Cherry (1979), these values correspond to clean
sand, which agrees with the site lithologic description of the saturated
zone.

For the Hobbs System sites, the saturated hydraulic conductivity of
the uppermost saturated zone is assumed as 75 feet/day.

To create a potentiometric surface map for the site, USGS gauging data
from 2001-2002 was employed. Table A-1 presents the water level data,
and Plate A-4 is the result. Ground water flows east-southeast in Section
29 under a hydraulic gradient of approximately 0.0036. Locally, within
Section 29, ground water flows east. In general, ground water flow in
Section 29 is concluded to be east-southeast with a hydraulic gradient of
0.003.
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Plate A-5 presents two hydrographs of nearby USGS wells showing that
ground water elevations near Section 29 have decreased by 10 feet since
1985. Plate A-1 shows the locations of these two wells: near the airport
and at the southern city limit of Hobbs.
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Logger:

David Hamilton

Client: Well ID:

Driller:

Eades Drilling

Rice Operating Company

Drilling Method:

Air Rotary

Project Name:

Start Date:

11/3/2004

Hobbs F-29-1A

End Date:

11/6/2004

L.ocation:

F-29-1a B-2-1 (99 feet),

Depth
(feet)

Description

T18S R38E

Section 29, Unit F

F-29-1a B-2-2 (72 feet)

Field data

Comments Well Construction

Depth

Chioride mgl/kg

PID

0.0

Surface, 0 - 1 feet

20

4.0

6.0

8.0

10.0

Caliche, clay, sand , moist, 1 - 13 feet, Some %

hydrocarbon impact

12.0

14.0

16.0

Caliche, fine grained sand, silt, light tan,
13 - 18 feet

18.0

Caliche, well indurated , 18 - 21 feet

20.0

22.0

Caliche with some well indurated layers,

21 - 24 feet

24.0

26.0

28.0

30.0

32.0

34.0

Very fine grained sand, silt, light reddish tan
24 - 36 feet

36.0

Some caliche, 36 - 36.5 feet

38.0

40.0

42.0

44.0

46.0

Very fine grained sand, silt, tan - red,
36.5 - 48 feet

O

48.0

Caliche layer, 48 - 48.5 feet

50.0

52.0

z72o

54.0

I

56.0

58.0

Very fine grained sand, silt, tan -red,
48.5 - 59 feet

60.0

62.0

64.0

66.0

68.0

70.0

72.0

74.0

76.0

PR,

78.0

80.0

820

84.0

86.0

88.0

90.0

92.0

94.0

96.0

98.0

100.0

Very fine grained sand, silt, tan - red,
59 - 102 feet

102.0

Cement, O
3 feet

6.0

203

547

11.0

174

1575

106

1060

Some odor

21.0

73

1242

22.0

.78

1290

Hydrated
bentonite,

91

1008

At 30 feet: 3-50 feet

Some hydrocarbon

31.0

83

1290

impact,
strong odor

36.0

85

403

41.0

92

432

92

354

72

527

87

479

At 59 feet: Sand,

94

414

Bore collapsing,
Probe is wet.
Drilled with water
below 59 feet

50-74 feet
Screen
52-72 feet

Hydrated
bentonite,
74-92 teet

Sand,
92-99 feet

Slump filled hole
from 99-102 feet

Screen 94

R.T. Hicks Consultants, Ltd
901 Rio Grande Blvd NW Suite F-142
Albuquerque, NM 87104
505-266-5004

Hobbs F-29-1A Site

Plate A-2

Monitoring Well Boring

October 2005




Client:
HYDRUS-1D Profiles Rice Operating Company
Project Name:
|-29 EOL Boot
Location:
T18S R38E
Section 29
Depth Composite Excavated Depth
(feet) Description Profile Description Profile (feet)
0.0 Sandy loam, 0 - 2 feet Sandy loam 0-1 feet 0.0
2.0 SR 2.0
4.0 % %&:f%m » 4.0
6.0 . %Efﬁ¢: ;‘if'gﬁ,_ : 6.0
8.0 Sand, caliche, 2-17 feet E}g%%ﬁ;&ﬁ#&.ﬁ Loarry ‘sand, 119 feet 80
10.0 S -'::.3:;.;.-%@* 10.0
12.0 SR 12.0
14.0 14.0
16.0 Caliche, 17-19 feet 16.0
18.0 Sand, silt 19-20feet Sand, silt 19-20feet 18.0
20.0 Caliche, 20-22 feet Caliche, 20-22 feet 20.0
22.0 22.0
24.0 24.0
E 26.0 Sand, silt 22-34 feet Sand, silt 22-34 feet 26.0
28.0 : 28.0
30.0 30.0
E 32.0 32.0
340 Caliche, 34-35 feet Caliche, 34-35 feet 34.0
36.0 36.0
E 38.0 Sand, silt, 35-45 feet Sand, silt, 35-45 feet 38.0
40.0 40.0
42.0 42.0
i 44 .0 Sand , caliche, 45-47 feet Sand , caliche, 45-47 feet 44 0
46.0 46.0
48.0 48.0
50.0 50.0
52.0 Sand, silt, 47-59 feet Sand, silt, 47-59 feet 520
E 54.0 54.0
56.0 56.0
58.0 ; 58.0
E 60.0 60.0
R.T. Hicks Consultants, Ltd . . '
N 901 Rio Grande Blvd NW Suite F-142 Section 29 Sites Plate A-3
- Albuquergue, NM 87104 Hydrus Profiles Developed
q505—(1266-5004 flyom Exploratory BorinF;s , October, 2005
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R.T. Hicks Consultants, Ltd.
901 Rio Grande Blvd. NW, Suite F-142
Albuguerque, New Mexico 87104

Rice Operating Company

October 2005
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Form WE-23 o STATE ENGINEEE OFFICE FI :‘.L ENGR. LOG

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
Rearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and
aqcurately as possxble ‘when any well is drilled, repzured or deepened. When this form is used as a plugging
xecord, only Section 1A and Section § need be completed.

Section 1

(&) Owner of well
Street and Number
City JOCRE
Well was drilled ynder Permlt Ne

Wi % os’ A [

A TRITYING O

Street and NumbPr ) r 2A
Clty ] rP '\r
Drilling was .compc}sl.ngeﬁ

completed

Totsldepth pfowen 1201 "
Depth. to0- water. ypon -sng,ll?lshon-—‘&————..

,E}@vatlon git top of’ casmg in feet above sga 1evpl
«11 oW:

Stite whether well is! *shallow -or arfewm B

Secion'2 RING STRATA- -
O T T ] g T —
e From | o _

T e SE——
o Tioo 1 6 | sent o

3 . : o i . : :

.4'$ -

? .

1 rareads {1 Dt
. n.. . [T ep. ) Bottom

3o Ja.. ..lieo.

,,S.zec@oxxi o

Name M'Pluggmg Conhﬁactor

Pluggmg ,method u<9d

Pluggmg approved by' o mm i Cemeut Pliags were placed as follows:

" “Depth of Phig ' |

No. of Sacks Used

File No L- & C L0 \/6) Use QD Lacation No. ('IS ;'S WAVA 3?29
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Formm WR-23 STATE ENGINEER O

CEL D ENGR. LOu WELL RECORD

INSTRUCTIONS This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaued or deepened. When this form is used as a plugging
record, only Section 1A and Section 5 need be completed_

Section 1

(A) Owner of well Z &PITAN DRILLING COXELRY, Ina,

Street and Number 2, (1, Hox G735

City _pDESSH . 79788 State Texas.
Well was drilled under Permit No L8387 . and is located in the
S W BE Y SE.._Y of Section__1%.._ Twp. 18 5 . _RgeJ8 K -
(B) Drilling Contractor sbbptd Frothersa _ _ License No. ¥Pwdd

0 Street and Number PO, Rox Q88Z.
City Hehbs. 88230 State __¥ew Mextdo
Drilling was commenced June 10 19
Drilling was completed.... g o June 10 “19_&8

(Plat of 640 acres)
Elevation at top of casing in feet above sea level Total depth of well .10

State whether well is shallow or a.rtz:51an~__6__allL.__,___Depth to water upon completion £0

Section 2 - : - PRINCIPAL WATER-BEARING STRATA
No. Depth in-Feet Thickaess in Description of Water-Bearing Formation
From To Feet .
1
40 88 25 - sand, tater
2 92 |10 18 ~gand
3
4
S
Section 3 - RECORD OF CASING
Dia Pounds Threads ° __ Depth Fest | Type Shoe Perforations
in. it in - Top Bottom ) From . . To
a 21 10e e . 81 87 open . 28,8 81.0
Section 4 : .. RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter . Tons No. Sacks of i
Tom— T To~—| Hole in in. Ciay Cement Methods Used
|
Section 5 - S PLUGGING RECORD

Name of Plugging Contractor

_License No...

State:

Street and Number. : City.
Tons of Clay used._ .. '

’Yype of roughage

Tons of Roughage used
Plugging method used '

Date Plugged » 19

Plugging approved by

Cement Plugs were placed as follows:

.. Basin Supe_rv:sor

Depth of Plug

Trom T o.-of Sacks Used

. FOR USE OF S'I‘JA__:I‘}Q WGD\]EER ON'LY

o ﬂ Location No., Z 375/ 47/43

\




Seetion 6 LOG OF WELL
Depth in Feet ‘Thickness : 7
From To in Fesl Color " Type of Material Encountered-

e € 8 4 surfave soll
: 8 21 15 caliohe
21 40 19 _sand, tight

a0 a8 28 sand, Waler
aa_ | oo | 2i pand, thght
a2 0.2 110 i8 aagnd

The undersigned heréby certifies that, to the best of his lmowledge and. behe.f the foregaing is & true and cor-
rect record of the above descnbed well 2

T | - .%WW% ///,/,;/
o L«"GJ‘}7 bac k " Well Driller

el

N

2

, "\@
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) Revised June 1972
STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

(A) Owner of well 0il Field Rental Service Co, Owner's Well No, ﬂ&.—
Street or Post Office Address 1312 Kiowsg -
City and State Hobbs, New Mexico 88240
Well was drilled under Permit No .=-8716% and is located in the:
sh
a. y Ty My ME  Yoof Section 2.0 Township _4~.S Range IE-£ N.MP.M.
b. TractNo.__ 8 ofMapNo._____ ofthe Firsit Unit of College Park Industrial
c. LotNo.________ of Block No. of the
Subdivision, recorded in Lea County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contracior Abbott Bros. Drilling License No WD-46

address___ P.O., Bov 637, Hobbs, New Mexico 88240

Drilling Began —3/23/82  Completed _3:/24/82 _ Typetools__Cable  Sgieofhole_8% i
Elevation of Jand surface or at well is ft. Total depth of well..___ 130 1t
Compleied well js @ shalow [ artesian. Depth to water epon completion of well . 49  ft

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness L. , R . Estimated Yield
From To in Feet P Description of Water-Bearing Formation (zallons per minute)

49 92 43 Sand

Section 3. RECORD OF CASING

Diemeter Pounds Threads Depth in Feet Length Type of Shoe Perforations
(inches) per foot per in. Top Bottom (feet) ¥ From To
6-5/8 17 lded 0 132 132 None : h4 132

Section 4, RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement

Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor

Address Depth in Feet Cubic Feet

Plugging Method - i Top Bottom of Cement
Date Well Plugged.

Plugging approved by:

B [l [ [

State Engineer Representative i

FOR USE OF STATE ENGINEER ONLY

Date Received March 26, 1982
. Quad - ‘ FWL FSL

File No._.-L-8716 Use DTC i Location No.__18.38,20,213344




Section 6. LOG OF HOLE

Fm?nep!h o Fee;o Ti}:c;}:(::::; Color and Type of Material Encountered
0 3 3 Surface soil

3 26 23 Caliche

. 26 49 23 Sand-tight

49 92 43 Sand-water

&

92 110 18 Sand-tight
11 n’ 118 8 Sand=rock
: 118 130 12 Sand

- o -

Section 7. REMARKS AND ADDITIONAL INFORMATION

[~ §7 hack

=
I=
=0
~ [
- —-i.
= 2x
=
wsl =3
3oy
no — =
% o —o
= -
el =5
b <z =
i - -
o £
~

The undersigned hereby certifies that, to the best of his knowledge ad belief, the foregoing is a trie and correct record of the above

described hole.
&70/«(/)'/2} Lo M&m
Driller \2/, g

o agenn

INSTRUCTIONS: This for~ should be executed in triplicate, preferably typewritien, and submitted-r- - o appr-opriale district office
of the State Engineer. A .ijons, except Szction 5, shall be answered as completely and asccurat possible when any well is
drilled, repaired or deepene, - Mhen this form is used as & plugaing record. only Section 1(a) and Section  need be completed.

T
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Revised June 1972
STATE ENGINEER OFFICE
WELL RECORD

Y

ENGH L0

Section 1. GENERAL INFORMATION

(A)Y Owner of well A A M,{L&Cd Owner's Well No.
Street or Post Office Address 1416 . W. l’»'wadwau
City and Stale Hobbs . NM 88240
Well was drilled wnder Permit No [-8851 and is located in the:
a. v MU SW v, NE_ yiofSection_ 20 _ Township_1£S  Range_ 3§E_ . N.M.P.M,
9 ' :
b. Tract No._________ of Map No, of the
c. LotNo,_______ of Block No. of the 2 Uniz Co.U;gge Park Industrial
Subdivision, recorded in {ea County. -
d. X= feet, Y= feet, N.M, Coordinate System Zone in’
the Grant.
' cop s
{B) Drilling Contractor Y4 v"u’wnq License No. wpgsz
Address 26071 W, Bendern Hobbs, NM 88740 -
Drilling Began _7:_1_:_?.2____ Completed .___.l"ﬁ:&_]‘ype tools__Xakeone Size of hole___ &k in.
Elevation of Jand surface or at well is ft. Total depthof well 120 ft
Completed well is &) shallow [, artesian. Depth to water upon completionof well _____ %4 It

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness . R 3 X Estimated Yield
From To ) in Feet Description of Water-Bearing Formation (galions per minute)
54 120. 86 sand § sandstone 28
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot /| perin. Top Bottom (feet) . Type of Shoe From To
) » - - . ’
5% 160PVC -‘1 120 121 100 1290.

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubjc Feet
From To Diameter of Mud of Cement

Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor — - . .
Address SR : i PRI * .| """ "Depth in Feet Cubic Feet |
Plugging Mcthod — — . Top Bottom of Cement
Date Weli- Plugged = S R O

Plugging approved by:

B IS

State Engineer Representative

FOR USE OF STATE ENGINEER ONLY .

Quad FWL FSL

: 18.38.20.23141

Use D&s Localion No,
Temp. on N. E. Corner

Date Received July 9, 1982

File o, 8851
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5a

of the Stale Engineer. Al . ons, except Section 5, shall be answered as completely and accurate 20851

Section 6. LOG OF HOLE

Fmﬁ"‘"h in F”‘TO Thickness Colos and Type of Material Encountered
0 ? 2 Zopsoil ;
2 38 36 caliche
38 &0 22 sand & sandsione
60 48 & hand ned nock sand & sandstone
68 120 52 sand, think Layens of sandstone

SeAction 7. REMARKS AND ADDITIONAL INFORMATION

B ne

b}

L-9885) back

g 96 Q

4

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is e and correct record of the above
described hole. 3 . R -

Dzj}l’er' <7
. . L 1 7

Iiv"TRUCTIONS: This form <hould be executed in triplicate, preferably iypewritten, and submiticd te *%~ app}uﬁriate district office

e when any well is

drilled, repaired of despenec. | hen this form is used as 2 plugging record, only Section §(a) and Scction & seed be completed,
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STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION
Big Homn Tank Rental

Revised June 1572

(A) Owner of well Owner's Well No.
Street or Post Office Address 2139 _French Dn.
City and State Hobbs, MM 88240
Well was drilled under Permit No, 1-8847 and is localed in the:
a. Y% wMNE__v__ NF %of Section___29__ Township__T£S Range __ 38E N.M.P.M.
b. Tract No. of Map No. " of the
¢. Lot No, of Block No. of the
Subdivision, recorded in _lfea _ County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
{B) Drilling Contractor damnyls Dnifling License No._.__{IINZ&7
Address 2401 4 Renden Hobbs - NM_£2240
7-9-82 7-10-82 .
Drilting Began - . Completed A Type tools —butdon bit — Sizcofhole__ L& _ in,

Elevation of land surface or

Completed well is

at well is

6(3 shallow [, artesian,

Section 2. PRINCIPAL WATER-BEARING STRATA

ft. Total depthof well_______ 120 ft.

Depth to water upon completionofwell 52 ft.

Depth in Feet Thickness L. , . X Estimated Yield
From To in Feel Description of Water-Bearing Formation (galions per minute)
60 10§ 45 sand § sandstone 2§
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations
(inches) per foot per in. Top Bottom (feer) P From To
5% 160PVC 0 120 12¢ 100 120
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet .
From To Diameter of Mud of Cement Methad of Placement

Plugging Con:mc(of

Section 5. PLUGGING RECORD

Address No. Depth in Feet Cubic Feet
Pluggiiz Mcthod . Top Bottom of Cement
Date Well Plugged. 1
Plugging approved by: 2
I 3
State Engincer Representative P
) FOR USE OF STATE ENGINEER ONLY
Date Recejved August 23, 1982
Quad FWL FSL
4 1-8867 o :
M File No, Use D&S Location No 18.38.29.22244
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Section 6. LOG OF HOLE

Depth in Feet Thickness

— b 0 oot Color and Type of Malcrial Encountered
0 27 27 caliche -

27 33 é gy clay

33 35 ? hand ned sock

Bm 47 1 sand

47 63 16 sand & sandstone

63 67 4" hard ned nock.

&7 108 41 sand & sandstone

10§ 120 12 hard ned noch

e y

Section 7. REMARKS AND ADDITIONAL INFORMATION

L~3807 back

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing isa tn\/eaud correct record of the above

described hole. . ..
‘;7/“[:; MJ[S"\\ K v;;_”l‘jﬁ_ﬂa )
) / Driller %7

INSTRUCTIONS: This forin should be executed in (riphecute, prefesably typéwrinen, and submitied to '*~ appropriate district office

.of the State Engineer. Al “ans, except Saclion 5, shall be answered as completely and accurate.  ossibie when.any well is

drilled. repaired or deepens. . en this form is used as a plugging record, only Section 1(a) and Section >  <d be completed.

iy



< g e g [ . o e

3

s ot o

Form WB-23 - STATE ENGINEER OFFICE FiEL .’l CR.L0G

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicale, preferably typewritten, and submitied to the
nearest district office of the State Lngmeer All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, xepzured or deepened. When this form is used as a plugging
record, only Section 1A and Section 5 need be completed.

Section 1 ~ i ]
(A) Owner of well___F%0 . tete Tavk dantal Lo,

Street and Number, Box 7305

City (iobbs, State My avico

Well was drilled under Permit No,. L=7005 : and is located in the
WY SW Y 8Yi Y of Section..29___ Twp. L8E Rge._ 38E

(B) Drilling Contractor. . s ¥urslavhite  License Noiil9Q
Street and Nurmber. oz 50 S nE v
City Eobbs, . State Mew Ye-ico

.| Drilling was commenced Cota Lk, 1972

4 Drilling was ‘completed...__ _Get, 1€, ' 1972

-(Plat of 640 acres)
Total depth of wellL30
Depth io water upon completion . 570 ..

Elevation at top of casing in feet above sea level
State whether well is shallow or artesian Shellow

Section 2 | : PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet Thickness in " Description of Water-Bearing Formation
From To Feet :
i 52 . 159 90 Sepd, send BOGK
2
3
4 N
5
Section 3 : ' RECORD OF CASING
Diz | Pounds Threads Depth Feet Type Shoe Perforations
in. 7 £t in Top Bottemm { . From To
g .13 & ] 150 154 _none 10 150
Section 4 ) “RECORD OF MUDDING AND CEMENTING
Depth in Feet | Dijameter |  Tons No. Sacks of
From To ] Hole in in. Clay Cemment Methods Used
l
Section 3 ' PLUGGING RECORD

Name of Plugging Contractor.

License No.

Street and Number i City.

State:

Tons of Clay used..._______Tons of Roughage used

Type of roughage

Plugging method used
Plugging approved by:

—Date Plugged ‘ » 18.

Cement Plugs were placed as follows:

Depih of Plug

File Nn/Z = 7_' éﬁ,ﬁ Q~ Use. D-’/‘C

No. feeooe % T o
I_B}sx..u_.ﬁl_u?exvisor . o From To No. ot Sacks Used
R - .
FOR USE OF STA'JE ENF ONLY

LTIt |

IV s
rd
v

Date Received

l H‘“ G A 36 216

o

Tocation No. / 2. J

G S

g
)

»




Section 6 LOG OF WELL

Fj; pth 1o Fe,';*o Thickuoss Color Type of Material Encountered -
o 2 Z firown Joil & rock:

2 z7 25 white Caliche & rock

27 Wi 19 Grev cendy sghsle

) 43 6 " fand rock

L2 60 17 ted Gand

60 140 g0 " “end, sand rock shells

149 150 12 Grey Sapd, course .

The undersigned hereby cértifies that, to the best of his knowledge arnd belief, ‘the foregoing is a true and

réct record of the above described well

L‘ 7005 bac/(

Well Driller



(A) Owner of well

Southwestern Drilling Mud

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

Street or Post Office Address
Midland, Texas

City and State

P.0. Box 2477

Revised June 1972

FELD |

Owner's Well No.

19701

Well was drilled under Permit No. L-7570 and is located in the:
a. v _SW_y SW %_SW 3 of Section 29 Township 185 Range 38E N.M.P.M.
b. Tract No. of Map No. of the
¢. Lot No. of Block No. of the
Subdivision, recorded in Lea County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant,
(B) Drilling Contractor . Abbatt Bros License No YD-46
Address___P.Q. Box 637, Hohbs, Wew Mevico BRR240
1,
Drilling Began _é_/_gMG___Q Completed _6.__/2_2_/.1_6__ Type toals _: Cable Size ct’ho]e_@ff‘f_i_m
Elevation of land surface or at well is. ft. Total depth of well.._.:_l._z_z_'_-_'— ft.
Completed well is = shallow 3. artesian. - Depth to water upon completion of well 48 fr.
Section 2. PRINCIPAL WATER-BEARING STRATA -
Depth in Feet Thickness L . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (zallons per minute)
48 122 T4
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
R s : ! { Sh
(inches) per foot per in, Top Bottom (Feet). Type of Shoe From 1 To
€ 5/8 15 welded 0 122 122 none 79 122
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method. of Placement
Section 5. PLUGGING RECORD
Pliigging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method ! Top Bottom of Cement
Date Well Plugged ]
Plugging approved by: - 2
3
State Enginecr Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received

File No S

Quad FWL

Use »<'_-'-. R

Location No, 5 - 7 ™

FSL




ww e

Section 6. LOG OF HOLE

Depth in F ic
mecp =L EE;O Tihnxcrl:c::tss Color and Type 91’ Material Enc§xxntered
9 2 2 Surface soil
2 35 33 Caliche
35 48 13 Sand-tight
48 116 68 Sand-veter
116 122 6 Sand~tight
1
- (13' . Section 7. REMARKS AND ADDITIONAL INFORMATION
i R ’ ’ -
> p X
- o
o
1
L

[-757D back

The undersigned hereby certifies that, to the best pf_h_is knowledge and belief, the foregoing is a truc and comect record of the above
described hole. - ’

Tennolts (LS o7t

Driller AL,
INSTRUCTIONS: This fe _' “ould be execuied in triplicate, preferably typewritien, and submitted ¢ approprizte district office
of ‘the State Engineer. A: _.dons, except Section 5, shell be answered as completely and accurate * © ‘possible when any well is o

drilled, repaired or deepened When this form is used as 2 plugeing record, only Section 1(3) and Section ! nced be completed,

iy



Revlicd June 1972 -
s J - : STATE ENGINEER OFFICE

WELL RECORD
Section 1. GENERAL INFORMATION

(A) Owner of well Texland PEtrO]?um' Hobbs LLC Owner's Well No. 1
Street or Post Office Address 777 main_street.suite 3200
City and State ort Worth Tx 76102

Well was drilled under Permit No L-131 176 _Explore and is located in the:

a.8f v NI w %_SE Y ofSection_ 29 . Township 18 _south Range 38_east NM.P.M.
b. Tract No.____.; of Map No. of the
c. Lot No.._______ of Block No. . of the
Subdivision, recorded in Lea - : County.
?
i d. X= feet, Y= fcci.'ii.M. Coordinate System i Zone in
the . : Grant.
E (B) Drilling Contractor Robinson b)‘ 114 ng — Licensc Nn. WD 1498
AddressP0_BOX 1498 Seminole T¥ 79360 -
Dritling Began 7_'3_L'_.q1___* Completed _E;;;q:_QJ__._;_::'i'ypc toois _Rotary Size of hole._1.§____ in,
- Elevation of 1and surface or . at well is ft. ’I.‘otal depth of well 220 ft.
.Cdmpleted well is X) shatlow [ artesian. Depth to water upon completion of v{cp...._s._S.__.;._____ ft,

B
-t
<

Section 2. PRINCIPAL WATER-BEARING STRATA

s

Depth in Feet - Thickness L , o . | Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minule)
111 210 99 Sand & Gravel i Unknown "
!
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length . Perforations
(inches) per foot per in. Top Botlom - (leet) Type of Shoe From " To
ﬂ 12 3/4 Welded| +1 220 221 none 125 215
Section 4. RECORD OF MUDDING AND CEMENTING
' Depth in Feet Hole Sacks Cubic Feet
From To Dijameter of Mud of Cement - Method of Placement
i j
Section 5. PLUGGING RECORD
Plugging Contractor __N/ A
Address . No Depth in Feet Cubic Fect
Plugging Mcthod ) Top Bottom of Cement
Date Well Plugged. ]
Plugging approved by 2
¢ 3
I State Engineer Representative 4
. FOR USE OF STATE ENGINEER ONLY ?O?/QQQ ‘7[
" Date Received O 5//0/0/
) . Quad FWL FSL
Fite oA 01 76 Use RO Location No._[5: 38 - 2F, L1443




z- a—u4; :‘:\Z'lér"l‘.‘l;i\ll\/l. SA e RPKS, 5505 822

Section 6. LOG OF HOLE

(4]

Fmﬂcp"’ "‘Ji—TO——- -T;:Cé‘c";“ _ Color and Type of Mate, - scountercd:
0 2 2 V TOpsoi] v

2 4 2 Rock

4 18 14 Calichi

18 | 21 3 Rock

21- 28 7 Calichi’

28 » 52 24 Sandy <.:'lav with Rock ledues
52 | 103 56 Sand with sandstone streaks
108 111 3 Rock

111 210 {99 Sand&-Grav-M

210 215, 5 “ Sandyio€lay

215 220 5 Red Bed

Section 7. REMARKS AND ADDITIONAL INFORMATION

[ -1)]74 back

<.

¥ Driller

The undersigned hereby certifies that, to the best of his knewledge end belicl, the forcgding is a true and -comct record of ihc abo
described hole. . ) .
7 7

INSTRUCTIONS: This form should be executed in triplicate, preferably typewrilten, and submitted to the appropsiate district offit
of the State Engineer, All sections, excepl Section S, shall be answered a5 completely and accurately as possible when any well
drilled, repaired. or deepened. Whey this form is used a5 2 plugging record, only Section 1{a} and Seclion 5 need be completed,

il

L]

©



{(This form fo be executed in tripticate)

WELL RECORD

Date of Receipt

Name of permittee, iommetn Robyeloo . fons

Street or P. O.

1. Well Jocativn and descriplion: The .. 5% W__well is located in
(aballow or artesian)

oy

. “C ) 10 e .
1% of Section 2 Townghip Al s ; Blevation of top of
O casing above sea level, ... teet; diometer of hole, .._-7.______ inches; total depth, ___'17. _____ feetl;
depth to waler upon completion, m_..L".._ ..... {feet; drilling was commenced "3‘-"'1-‘;’""4 19
' and compleied HE=31-%3 19___; name of drilllny coptractor afedusslotiyite
- .
; Address, %, dax
2, Principal Weter-beering Stratn:
Depth in Pect Thiclmess D jon of Water-heari Farmution
From To .
No. 1 z5 o = RN .
55 7 35 c22 o sand course
No. 2 fporsd 35 10 Cviedosand cow s¢ havd
No. 3 =5 g7 3 led vemd courss havd
No. 4
No. 5
3. Casing Record:
Dismeter Founds Threads Deplh of Csalng er Xinex  Feel of . Perforation
in Ipches per 1. per ioch Top Bottom Caalony Typt of Shoc From To
7 26 10 T __hona by 27
4. If sbove construction replaces old well to be abandoned, give Jocation: %, i, %
of Section -—, Towaship Range ; name and address of plng_g‘lng contractor,
date of plugging 19........; describe how well was plugged:
o -+
SEP 9y




s
H

5. Log of Well:

Depth n Foot Tiickness

¥rom To in feut TNeserlption of Formstisn
[§] 1 I
. A Sele e
i o 5 roci hewd
L 50 Zh
e 56 5

u i ar

PO 7 PEE 35

- e ¢

i’ 73 z
5 25 iG i i esurae havd
for o . P (YT ‘!r ol
o5 &7 3 B course hard

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true

correct record of the above described well.

This form shall be execnied, preferably typewritten, in triplicste and filed with the State. Eng-inee}'s Office Bt
Roswell, New_Maxlco, within 10 days after drilling hns been completed. Data on water-bearing stvate and on all

Instructions

Licenfod Well Drtiter

formntions encountered should be as complete sud acturate as possible. |

L - 1335 bochk




E|ELD ENGR. LOG

Form WR-23 . STATE ENGINEER OFTICE

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer, All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A and Section 5 need be completed,

- EE)

Section 1

(A) Owner of well Amerada Petroleum Corp.

Drawer D = i ”

Street and Number.
City —

Monument , State _Hew Mexzico

Well was drilled under Permit No L-5849

SE M‘SL ”

. éxéxd is locatcdsin the
30 'f‘w 3 g

¥ of Section

p ge
0., Re M ! W
(B) Drilling Contractor. "6- usSlﬁwhitp License No... D99
Street and Number Box 5 -
City -~ Hobbs, State NeW Mnxiooéé
Drilling was commenced Feb, 10, 18,
— Drilling was completed Feb, 12, 18 66
(Plat of 640 acres) : .
Elevation at top of casing in feet above sea level Unkown Total depth of well 38
State whether well is shallow or artesian Shellow Depth to water upon completion 34
Section 2 PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet Thickness in Description of Water-Bearing Formation
¥rom To Feet
1 34 . 38 L Send & sand roock
2 i '
3
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforations
o in . 1t in Top Bottom ?‘eet 'D.’PJ_E, Shoe PFrom To
6 5/8 | 18 none 0 20 20 Yons Nonea
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feel Diameter Tons No. Sacks at
From To | Hole in in. Clay Cement - Methods Used
0 20 g 1z yds. |Dump remix around ocesing
I
Section 5 PLUGGING RECORD
Name of Plugging Contractor i Liéense No
Street and Number. : City. . State .
Tons of Clay used ...____Tons of Rdughag‘e used R Type of roughagé__ — »
Plugging method used o i Date Plugged. 9

Plugging approved by:-

- . Cement Plugs were placed as follows:

Basin Supervisor

Depth of Plug

No |
From - To

. No. of Sacks Used

‘ FﬂeNoQ.Z’ 6747

Use @ L ’5/

Location No.lcs)» 3(? 3__0_,_/__4 ﬁ_




‘Section 6 - . LOG:OF WELL

E Db mret e | T i oo

Q- 2 2 Brown | Soll &=rock-
E 2 |- 5 | 3 White | Caliohe wook .

5 | 20 15 .-| White - - | Celiche .
20 - | 25 5 White } Callohe roek S
26 | 29 " Gray Sandy shale & ocaliche roeck
29 38 9 Grey - - - "Sand & sBand rook

n

m

The undersigned hereby certifies that, to the bést of his knowledge and belief, the foregoing is a true ang-cors
rect record of the above described well : e e

L -’5817[ 7 E'qvck . 'A | | xjreu. riller

IS *

&
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¥arm WR-23 S STATE ENGINEER OFFICE

WELL RECORD

INSTRUCTIONS: This form should be execuied in triplicate, preferably typewritten, and submitted to the
nearest disirict office of the State Engineer. All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A' and Section 5 need be completed.

Section 1 . )
(A) Owner of well....... Baker 011 Tools, Jng.
Street and Number Boz 1295
City Hodds, State . &8 Nexico
Well was drilled under Permit No.... =894 and is located in the
W-E-%‘ Suis Ys Salle Y of Section.._ S8 Twp 183 Rge 38
[ . (B) Drilling Contractor.....DsRe Mussleuwhite License No.._. WD 99
Street and Number Boz 56
City Hobba, & State .Vew Hexido
Drilling was commenced : Septs 10 19_5&
Drilling was completed Sapis 11 19_ 08
{Plat of G40 acres)
Elevation at top of casing in feet above sea level Total depth of well 100
State whether well is shallow or artesian ghallow Depth te water upon completion. v
Section 2 PRINCIPAL WATER-BEARING _STkATA
No. Depth in Feet Thickness in Description of Water-Bearing Formation
From To Feet
L 40 80 40 Sand & semd rook
2 !
3
4
5
Section 3 RECORD QOF CASING
Dia Pounds Threads Depth Fest Type Shoe Perforations
in. 1. in Top Bottom From To
8 5/8 18 8 (4 100 100 Collar 70 ' 100
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
Trom To Hale in in. Clay Cement Methods Used
i
Section 5 PLUGGING RECORD _
Name of Plugging Contractor. : License No.
Street and Number. City. State:
Tons of Clay used...___ Tons of Roughage used ... Type of roughage_________ _
Plugging method used Date Plugged 19
Plugging approved by: ) .. -Cement Plugs were placed as follows:
- N Depth of Plg '
. _ Basin Supervisor | o ¥rom Ta Ho. of Sacks Used

R T i e
FOR USE OF STATE WGWTQN@?H

Date Received

=

N
4

ile Mo | . /' D? -




Section 6 LO0G OF WELL

Depth in Feet Thickness ' )
From To "in Feet Color Type of Material Encountered
0 i 1 _Rrom Sotl
' 1 28 27 White Calechie & rock
28 35 7 Grey Sandy shale
35 40 5 Brawn Onartrite
40 80 40 Red Sand & sand rock
80 100 20 Red Sand, fins

n
.

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-
rect record of the above described well c

[ ~ Q96 back
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{This form {o be executed in (triplicate)

WELL RECORD

Date of Receipt ... . Permit No, Low @ 355

Name of permittee, .SK€L1Y 011 Co.

Strect or P. OPTAWERT. D, City 2nd StateHONDS . Hew. Hexico

L Well looation and deseription: The . 30BLLOW. well is located i 3M it iy S %,
)

shullow or artesian
W% of Section 32 Township 3»85 Range 38E Elevation of top of

casing above sea 1evel, ... fest; dimmeter of hole, ... & ... inches: tota) depth, . 116, ... feet;

eed e 25 195k,

depth to water upon completion,'.......3.,4....‘..,..., feet; drilling was cdmmence.d
" and completed JuneZS 195..1&..; name of drilling contractor &lx. Ba. Burke ..
........ Bax.306........; Address, .Hobbs,..Hew. Fexice....; Driller's License No. flmlll.....

3. Principal Water-bearing Strata:

Uepth In Fect :
¥rom To Thickness Description of Water-bearlng Formation

No.1  5b 85 31 Water Sand
No.2 101 ¥k 116 - 15 Water Sand

3. Casing Record:

Diamster Pounds Threads  Deplh of Cr;ing ar Liner Feel of ' FPerforallon
in lnches per 2k per ineh Top Boitom Casing Trpe of Shee Frem To

6 5/3 20 10 0 113 113 collar . . 85 113

__Gemented from 0 to 57

4. If above construction replaces old well to be abandoned, give locakion: Vs, %, e
of Section ....cccoreiniieae , Township ... Range Y name znd address of plugging contractor,

date of plugging .oy 18........; describe how well was plugged: ..

Wi




i

>

e

L =~ 2555 baek

5. Log of Well:

z-\.umn"f"‘ e i Desurlption of Formstion
0 L \ L Top Soil
L 25 21 Caliche
2‘; ~ 3| 9 | Pacl "ngd
.7 34 v 39. 5 Water Sand (vreak)
39 5k 15 | A-Y';ack Sand
56 | 85 13 ‘ Qafer’ Sand
& | o 9 Hard Sand Rock
9l 101 7 Tight Sand
100 ] 16 15 | uater Samg

The undersigned hereby certifies thai, to the best of his konowledge and belief, the foregoing is a true and

correct record of the above described well.
@fﬁﬂ

LT TP ~ 3 . '
&35 -52- 333 <§<:/(
Instructions

This form shall be executed, prefersbly typewritien, in triplicate snd filed with the State Engineer’s Office at
Roswell, New Mexico, within 10 days after drilling hes been completed. Dain on waier-bearing strata and on all
formations encountered should be Bs complete and aecurste es possible,




g

(This form to be executed In triplicate).

WELL RECORD

Date of Receipt July 9, 1953 Permit No Z‘ 2232

Name of permittee, Joe P, DBubton

Street or P.oGONbinental Tank Go. City and state_._Hobbs,,. New-Mexico--

1. Well location and deseription: The.,...ﬁbél;'l-pw;..-..._‘.areh 1s located in__. i, q% A -4

(ehailow or -urtesiun)

4—---—-—-511‘—.-..»‘/1 of Seclicn._._.a.l...._ ;ownshlp_i&...s.ﬂuth Rangc}&-Ea.St. .

Elevatlon of top of

& PRI

..feet; 'dlz-.meter of hale, ... 7_ .........

casing above sex level,

h':ches: total dcpt\h, _1_.1_2

depth to water upon completion, .. feet; drilling was commenced_..._Jine 23 19.53
and completea.. dunie 23 - 1859 name of aritling centractor.__ Ed._B.. Burke

" Box._ 637 i Addres, __HONDS, New MesriGo._; Dritors Livonse No.WD-111..

2. Principzl Water-bearing Strata:

Bepth in Fest .
™ To Thlckness L Description of Water-bearing Formation
No. 1 SR ’ ST B
_ 63 70 1_ Water sand - o
AN e [3pn P T
No. 2 -
76 88 12 Water sand
No. 3 .
102 1312 10 Water sand
No. 4 : ’
No. 5
3. Casing Record:
Dinmeter . Pounén Threads  Veptk of Casing or Liner Feet of Perforationr
in inches per ft. per inch “Tap Lottom C:

5 . . Typo of Shoe:. - From . To

5%' 17‘ 8 IR & U ill;;- nome a9 111

4. It dboVe construction replaces old well ti be abaxdonéd, give Jocetion:..— TR 2 "
of Section Towaship. Ranén - ; name and address of plugging contractor,
date bi plugging. ) R , 19..o...; describe how well was plugged:

Y :
i = R
L-2232 ‘




6. Log of Well: [P IROS SURNE TP
Bepih In feet Tulckness , .
From , . To, . “in fout . . | ,l)u_r.rip.liﬂnvn! Forination - ., CL "

. 1. o Top A3l

21 4 v,calichg

16 pack sand

y L hard sand rock

21 __pack sand - .

i - - P Y ] T i

£ water sand S

ARG o

ixard sand roc

]
| oa)
|

88 12 water sand

g 02 L | tight sand

: 102 112 3% water sand -
R¥ ) &

.

- The updersigned hereby certifier that, to the best of his knowledge and belief, the foregoing is a trite snd cor-

Licensed Well Drilier
. .
{ Instractions

This form shell be executed, preferably typewritten, in triplicate and filed with the State Engineer's Office at Ros-
well, New Mexlco, within 10 days after drilling bas been completed. Data on water-besring streta and on all forme-

rec! record of the above described well,

¢ " tions encountered should bo ss complete and pecurate as possibles -
3 >
1S
. '
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H s

E . [ ' ' Iy



i ..A..,:»n (Y . . g




Scil B
Systert: #hh ¢ Location: 7215 g ( GW: 4/ Landowner gy
/
Soill Bore: & £39 g/ GPS: Coord. System UTM /R LYa o) & N
i ULz Sec. 29 T /F RIV% Map Datum Nadg3 3.21887 47
Depth Cl. Pin Caolar Time
E gL 323 /24 | Tar ofibe teuwe svr) EU
{7 " /7\}é A Wby cal-chx
I(, i Slqé- ' :2/ ? - -—94/’7’/ ﬂt/-.fé 017/7 }JQ[':(//ﬂ [/ "
I el INTAY L A, Z . Lt 734
26" 1 a7l | .7 | |
3/’ - 32 Z’ " 75 L {1 ot B
E ?5’ / ggx " 2‘.)~(9 i s KPE/ S nM‘ 1‘:',:)1)7 e (/(
y/’ RS ) 9.7 [ [ Tz .fn,,'r,_/ 8
g 5 53 A + i 7 .
50 L ya | [ 4.7 [ i 'l " I
E ) AN N SR L —
¢ 1 39 1.y Tos Saned 12h rack 3//
' Sy ?)7»1\-_47)311"? l
E ' : . 1 R . ' ]
B' o : - - - - i
I - L + L ' JT
: ‘ * =
! [
I
: L L
L L L |

¢
Naotes: b’o(,{ Spmi_ praFeee £l . Cl o wrre lops

Took f,-.f;]‘.fus; (o _bnrs

o  Signatue / »»J};éz{rpwﬂ nate (14l
: o Bt s
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Project: 1-29 col

Project Number: Nene Given
Project Manaper: Roy Rascon

Fax: (505) 397-1471

Reported:

11/15/04 16:40

General Chemistry Parameters by EPA / Standard Methods
Environmental Lab of Texas

Reporting
pialyie Result Limit Unis  Diuion Bach  Prepsred  Analyzed  Methiod Nated
" SB @ € (4K10009-01) Soil
: Chiloride 4890 200 mgkgWer 3 ER41209 1110/04 171104 SW 3469253
% Maistere - 14.0 % 1 EK4L101 1IN0O4 (371104 % calcufation
l " SH @ 61' (4K10009-02) Soil
Chioride ND 20,0 mgke Wet 2 EK41209 11/10/04  11/11/04  SW 846 9253
% Moisture 40 % I EK41I0 11104  11/11/04 % calaulation
&
R 5 A
’ RL OV 1§ 2004
BICE O LP::HJ—\T]NU
HOBES, NM 5

Environmentsl Lab of Texas

The residts in this reporf apply 1o the seonples analyzed in accordancs with ihe samples

received in the laboratory, This analytical report must be reproduced in ils entirely,

with wriden approval of Envirormental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79703 - (432) 563-1800Q - Fax (432) 563-1713

Page 3 of 10




- -

.
_poficrating Co. _ Project; 1-29 eol Fax: (505) 397-1471
2 W, Taylor Project Number: None Given Reported:
Hobbs NM, 88240 - Project Manager: Roy Rascon 11/15/04 16:40
Organics by GC
Environwmental Lab of Texas
Reporting
Analye Reul Limit ~ Unis  Ditwjon  Batch  Prepared  Anslyzed  Mcthod Noed
SB @ 6' (6K10009-01) Soil
Benzene ND 0.0250 me/kgdry 25  EK41501 1171204 11/12/04  EPA $021B
Toluene J [0.0135} 0.0250 " " " “ . n ]
Ethylbenzene 0.0416 0.0250 " " " “ . "
Xylene (p/m) 0.0550 0.0250 ¢ " - " . "
Xylene (0) 0.0208 0.0250 “ v “ v v
Surrogate: a,a,a-Trifluorotoluepe §529% 8§0-120 " " " "
Surrogate; 4-Bromofluorobenzene 94.1% 80-120 " " v ,,
Gasoline Range Qrganics C6-C12 12.1 10.0 mg/kg dry 1 EK40906  11/10/04 {11104  EPABOISM
Diesel Rnngé Organics >C12-C35 528 10,0 " " v N . N
Total Hydrocarbon C6-C35 64.9 100 " . v v .
Surrogate: I-Chlorooctane 98.0% 70-130 w " ’ “
Surrogate: 1-Chlorooctadecane 109 % 70-130 " " - "
SB @ 61' (4K10009-02) Soil
Benzene ND 0.0250 mg/kg dry 25 EK41501 11/12/04 11/12/04  EPA 8021B
Toluene - ND 0.0250 ° “ " “ s
Ethylbenzene ND 0.0250 " " - " . -
Xylene (p/m) ND 0.0250 y " " " u "
Xylene (0) ND 0.0250 " r v . " "
Surrogafe: a,6,a-Trifluorotoluene §9.8 % 80-120 " 4 ¥ "
Surrogate: 4-Bromofluorobenzens 96.9 % 80-120 ” " " "
Gasoline Ranpe Orpanics C6-C12 ND 10.0 mg/kg dry 1 EKAI006 11/10/04 11/11/04  EPA80I5M
Diescl Range Organies >C12-C35 ND 10.0 " u - " " .
Total Hydrg_cgrbon C6—C35m ND 10.0 " - " d - *
Surrogate: J-Chlorooctane 100% 70-130 " » " v
Surragate: 1-Chloroociadecane 117 % 70-130 ” u v "

}
|
N
AIC

e .

E OPERATING
HOBBS, N

Environmental Lab of Texas

The results iy this repors apply vo the samples analyzed in accordomce with she samples
recetved in the laboratory. This analytical repore muat be reproduced in its entirety,
with writen approval of Environmental Lab of Texas.

12600 West I-20 East ~ Odessa, Texas 79705 ~ (432) 563-1800 - Fax (432) 563-1713

Page 2 of 10




=

; ~rRice Opernting Co.

122 W. Taylor
Hobbs NM, 88240

Projece: 1-29 eal
Project Number: None Given
Project Manager: Roy Rascon

Fax: (505) 397-1471

Reported:
11/15/04 16:40

ANALYTICAL REPORT FOR SAMPLES

‘—Samph: 10 Laboratory ID Marrlx Date Sampled Pate Rccclv;:d_i
SB@éo 4X10009-01 Soil - 11/04/04 12:24 11/10/04 07:50
5B @6l 4K 10000-02 Soil \ 11/04/04 14:11 11/10/04 07:50

ECEIVE

. ROV 9 9 Z004
HICE OPERATING

HOBBS, NM v

Page 1 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Excavating east wall
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Figure 3: Backfilling excavation with blended soil
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Figure 4: Loadingciay for placement in excavation
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Figure 7: Placement of Clay in Excavation
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Figure 8: Clay placed in excavation

Figure 9: Completed infiltration barrier with caliche cap
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Flgure 11: Seg
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