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Hansen, Edward J., EMNRD

From: Price, Wayne, EMNRD

Sent: Wednesday, November 29, 2006 3:12 PM

To: Hansen, Edward J., EMNRD; VonGonten, Glenn, EMNRD
Subject: FW: F-29 SWD A.POéLlL

Attachments: NOTICE OF PUBLICATION.doc

Who Has this one?

From: randall hicks [mailto:r@rthicksconsult.com]
Sent: Wednesday, November 29, 2006 3:09 PM
To: Price, Wayne, EMNRD

Cc: 'Carolyn Haynes'; 'Kristin Pope'

Subject: RE: F-29 SWD

Wayne

After NMOCD finds that the Stage 1&2 AP (transmitted to NMOCD on 10/27 and mailed soon thereafter) is administratively
complete, we will begin the public notice process. To do so, ROC needs your approval of or comments on this public notice.

Thanks
Randall Hicks

Tel: 505-266-5004
Cell 505-238-9515

From: randall hicks [mailto:r@rthicksconsult.com]
Sent: Friday, October 27, 2006 4:56 PM

To: 'Price, Wayne, EMNRD'

Cc: 'Carolyn Haynes'; 'Kristin Pope'

Subject: F-29 SWD

Wayne

The attached letter transmits the Stage 1&2 Abatement Plan for the above-referenced site. | believe we are a day early
with this submission!

Randall Hicks

Tel: 505-266-5004
Cell 505-238-9515

11/29/2006




NOTICE OF PUBLICATION

State of New Mexico Energy, Minerals and Natural Resources Department
Oil Conservation Division

Notice is hereby given that pursuant to New Mexico Oil Conservation Division
Regulations, the following Stage 1 and 2 Abatement Plan has been submitted to the
Director of the Oil Conservation Division, 1220 S. St. Francis Dr., Santa Fe, New Mexico
87504, Telephone (505) 476-3440:

Rice Operating Company, Carolyn Doran Haynes, Engineering Manager, Telephone
(505) 393-9174, 122 West Taylor, Hobbs, New Mexico 88240, has submitted a Stage 1
and 2 Abatement Plan for the F-29 SWD site, Hobbs Salt Water Disposal System
(abandoned), located about 1.5 miles north of the intersection of NM State Highway 62
and the Truck By-Pass near Hobbs, NM in the NW 1/4, of Section 29, Township 18
South, Range 38 East, Lea County, New Mexico. Rice Operating Company operated a
saltwater disposal system at the site. Chlorides and total dissolved solids have been
observed in the ground water and remedial efforts have been ongoing since discovery.
The Stage 1 and 2 Abatement Plan addresses further proposed actions for site closure.

Any interested person may obtain further information from the Oil Conservation Division
and may submit written comments to the Director of the Oil Conservation Division at the
address given above. The Stage 1 and 2 Abatement Plan Proposal may be viewed at the
above address or at the Oil Conservation Division District Office, 1625 N. French Drive,
Hobbs, New Mexico 88240, Telephone (505) 393-6161 between 8:00 a.m. and 4:00 p.m.,
Monday through Friday. Prior to ruling on any proposed Abatement Plan, the Director of
the Oil Conservation Division shall allow at least thirty (30) days after the date of
publication of this notice during which written comments may be submitted to him.



R. T. HiCckS CONSULTANTS, LTD.

901 Rio Grande Blvd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745

October 28, 2006

Mr. Wayne Price 2006 NOU 17 AM 10 15
Bureau Chief
New Mexico Qil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE: NMOCD Case # 1R0218, F-29 SWD
Dear Mr. Price

In response to your e-mail of September 29, 2006, R.T. Hicks Consultants, Ltd. is pleased to
submit a Stage 1&2 Abatement Plan for the above-referenced site on behalf of Rice Operating
Company (ROC). You may download the report from our ftp site:

ftp://hicks:kébbuufe@ftp.swcp.com/NMOCD

Early next week, we will print the report, create the DRAFT public notice and mail the report
with attendant CDs that include our entire submission in electronic format to your office and the
Hobbs Field Office. We have elected to forego posting the report appendices on the ftp site
due to space restrictions and the fact that most of the data included in the Appendices are
already in NMOCD files.

If you have any questions regarding this subm'ission, please address them to Kristin Pope at
Rice Operating Company.

Sincerely,
R.T. Hicks Consultants, Ltd.

Randall T. Hicks
Principal

Copy:
Rice Operating Company
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10 Summary

This report presents the results of the characterization activities performed -
by R.T. Hicks Consultants (Hicks Consultants) and Rice Operating Compa-
ny (ROC) at the Hobbs F-29 SWD Redwood Tank and Emergency Over-
flow Pit site. Because ROC has implemented an NMOCD-approved vadose
zone remedy, this Stage 1&2 Abatement Plan addresses ground water
restoration only.

Field data, laboratory results, preliminary feasibility testing, and simple
aquifer simulation modeling support a ground water restoration program
that employs on-site pumping of ground water for use in nearby oil recovery

down gradient monitoring/recovery well is an important element of this
plan. Comparison against other possible restoration strategies shows that
this approach:

1. Protects public health
2. Provides the greatest net environmental benefit,
3. Complies with NMOCD Rules

4. Is supported by good science.

The last criteria employed when evaluating any proposed remedy or investi-
gative work is confirming that there is a reasonable relationship between the
benefits created by the proposed remedy or assessment and the economic
and social costs. The results of this cost/benefit analysis demonstrates that

pump-and-use plus natural dilution and dispersion is the best remedy of the
several candidates evaluated.

Upon NMOCD-approval of this plan, ROC will implement the proposed
remedy and, when ground water restoration is complete, submit a closure
report with final documentation.

Rice Operating Company (ROC) was the service provider (agent) for the
Hobbs Saltwater Disposal System. ROC had no ownership of any portion of
. pipelines, which are the subject of the Hobbs SWD System Abandonment
Project. The Hobbs System Pipelines are owned by a consortium of oil pro-
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ducers, System Partners, who provide all operating capital on a percentage
ownership/usage basis. Major projects require System Partner authorization
of expenditures (AFE) approval and work begins as funds are received.

1.1 Data Summary

1. Since 2002, chloride and TDS have exceeded WQCC Standards in
the on-site monitoring wells F-29 SWD MW-2 or MW-3 twice (257
mg/L at MW-2 and 272 mg/L at MW-3).

2. Since 2002 chloride in samples from the on-site monitoring well
F-29 SWD MW-4 have ranged from 300 to 660 mg/L. TDS con-
centrations are similarly slightly above WQCC standards.

3. The up gradient monitoring well F-29 SWD MW-3 defines the
background water quality entering the site. Since 2004, chloride
concentrations in this well have ranged between 80 and 272 mg/L
(average 140 mg/L)

4. Petroleum hydrocarbons are not detected in ground water samples
from on-site wells or other nearby monitoring wells.

W

Ground water quality beneath the F-29 SWD site and at nearby
wells is suitable for use in industrial and agricultural purposes.

6. Ground water flow at the site is east-southeast.

7. Episodic releases of fluids from the F-29 SWD site are one of many
possible sources of chloride in the general area.

8. Data support a conclusion that water quality at the on-site well
MW-4 is impaired due to episodic releases from the F-29 SWD
site.

1.2 Proposed Remedy and Additional Characterization

1. Pumping ground water from the proposed recovery/monitoring well
at a rate of 2100 GPD (50 barrels/day) for use in the nearby OXY
waterflood program, the Liquid Resource Services Brine and Fresh
Water Service, and/or other beneficial uses is the primary long-term
ground water remedy.

Bage
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2. Natural dilution and dispersion is the secondary ground water remedy.

3. Within 60-days of NMOCD and Office of the State Engineer approval,
ROC will begin a two-month pump-and-use testing program at the
proposed monitoring/recovery well located down gradient of the facil-
ity. The purpose of this pumping program is four-fold:

a. Pumping for 2-months may remove sufficient chloride from be-
neath the site to restore ground water quality,

b. In order to provide potential water users with information re-
quired by them prior to use, they must know the quantity and
quality of water scheduled for delivery from this well.

c.. Data from this test pumping program (e.g. routine water level
measurements from nearby monitoring wells) may be used to
optimize the pumping and natural restoration remedy.

d. Chemical characterization data obtained during this time will be
employed to provide an estimate of the extent of ground water
impairment caused by the episodic releases from the F-29 SWD
site.

4. The first annual report for the F-29 SWD site, which is the first sub-
mission to NMOCD under this Abatement Plan, will provide an
estimate of the extent of chloride and TDS impairment attributable
to the F-29 SWD site, an evaluation of data from the two-month test
pumping program and recommendations to optimize the ground water
restoration strategy.

Stage 1aud 7 Bhelement Plan
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v 2.0 Chronelogy of Events

Table 1: Chronology of Events at F-29 SWD site

February/March 1999

ROC closed the Redwood Tanks and Emergency Overflow Pit
(see November 4, 1999 Closure Report in Appendix A). The
former tank and pit locations were excavated and a clay liner
installed at a depth of about 6 to 10-feet below land surface.

March 1999

ROC conducted the initial definition of the magnitude of the re-
lease for the F-29 SWD Redwood Tank site by drilling and sam-
pling MW-1, which was completed in boring B-1, located at the
bottom of the redwood tank excavation and completing a second
boring within the former pit excavation. Chloride concentrations
in soil below the redwood tanks ranged from 70 mg/kg at 46
feet below ground surface (within the capillary fringe) to 1700
mg/kg at 26 feet below ground surface (bgs).

March 2000

Anomalous chloride concentrations and sand in the well sug-
gested tampering of the well.

July 2000

Replacement well MW-2 installed less than S-feet from original
monitoring well, MW-1 :

August 2001

Pump and dispose program removed 3,280 gallons in July, 2001.
Chloride had decreased from over 3000 mg/L in 2000 to less
than 500 mg/L in March 2001.

December 2001

Up gradient well MW-3 and down gradient well MW-4 installed
at the site.

January 2002

ROC proposes additional characterization to define down
gradient extent of potential impact

2002

Low concentrations of chloride in on-site monitoring wells
caused ROC to apply for closure of the regulatory file.

February 2003

Under contract to NMOCD, Intera Inc. begins a ground water
quality study of the former Windmill Oil site located up gradient
from the F-29 SWD facility. Intera sampled numerous wells in
Section 29 as part of this study.

March 2004

R.T. Hicks Consultants submits work plan for the character-
ization of several Hobbs SWD System sites. The work plan
proposes monitoring wells in Section 29 and near the F-29 SWD
site.

March 2006

Field tour of Section 29 sites with ROC, Hicks Consultants and
NMOCD. Agreement reached that NMOCD would request an
Abatement Plan in the near future.

2000-2006

Monitoring and annual reporting

page

Siogeland 2 ibolemont Man
Hobbe B2 W Belwood Tonk sns Bmorgoncy Duerfiow Pl olle




3.0 Background

3.1Site location and land use

Plate 1 is a USGS Topographic map showing the location of the site relative to
Hobbs, New Mexico. Plate 2 is an aerial photograph showing the monitoring
wells, the truck by-pass, the Texland Petroleum water supply well and nearby
monitoring wells. Also shown on Plate 2 is the OXY waterflood facility and
the Liquid Resource Services brine and fresh water supply facility, which are
possible users of the pump-and-use ground water restoration strategy. Plate 3
is an aerial photograph showing the locations of monitoring and water supply
wells employed by Interra and ROC to define the water quality in the general
area. Plates 2 and 3 demonstrate that the area adjacent to the site is used for oil
and gas production.

3.2 Nature of the Release

Redwood tanks and the emergency overflow pit are a source of periodic
releases of produced water. At most sites similar to the F-29 SWD site, these
episodic releases can create a localized zone of impacted ground water and
constituents of concern in the vadose zone can represent an ongoing threat
to ground water quality. After the facility up grade in 1999, releases from the
facility ceased. At most sites, when the ongoing releases cease, ground water
quality returns to background conditions within a few years.

Data from the closure report (see Appendix A) show that chloride concentra-
tions in the vadose zone are below. 1000 mg/kg, except one sample from Bor-
ing 1 at a depth of 26 feet bgs (1700 mg/kg). Petroleum hydrocarbons were not
@ present in soil samples obtained from the closure of the emergency overflow

pit. Petroleum hydrocarbons were detected at a concentration of 3660 ppm
(TPH) at a depth of 40 feet bgs. While ground water chloride concentrations
exceed the 250 mg/L standard, regulated hydrocarbon constituents are general-
ly not detected in ground water samples and concentrations have always been
well below ground water standards.

b In 1999, ROC installed a clay infiltration barrier within the excavations associ-

- ated with the tanks and the pit. The low mass of constituents of concern in the
vadose zone combined with this infiltration barrier effectively mitigates any
threat to ground water quality posed by the vadose zone.

Baye
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3.3 Water well inventory

Appendix B provides well logs of nearby wells that were obtained from
the New Mexico Office of the State Engineer (OSE). Plate 4 plots all wells
within the general area of the F-29 SWD facility that are registered in the
OSE database.

Stouetond 7 Rbatement Plon _
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V 4.0 Regional Hydrogeology

This document does not provide information on surface water hydrogeol-
ogy because drainages do not exist near the site. Detailed descriptions of the
vadose zone are not included in this report because the F-29 SWD site has
undergone an NMOCD-approved vadose zone remedy (see Appendix A).
This section of the Abatement Plan provides information on the saturated
zone.

4.1 Characteristics of the Ogaliala Aquifer

The saturated zone is the Ogallala Aquifer. Well logs from the area charac-
terize the saturated zone as well-sorted, fine-grained sand or fine sand with
thin layers of caliche and cemented sand. Plate 5 is the lithologic log for the
nearby monitoring well cluster at F-29-1a, one of the deeper wells in the
area for which we have a high quality lithologic log. While Plate 5 provides
a good description of the upper Ogallala, the base of the Ogallala is seldom

-penetrated in or near the site. 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 throughout
Lea County and the High Plains in general (Nicholson and Clebsch, 1961).
The basal sand and gravel unit is probably present throughout the area, de-
spite 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 the area of the Hobbs SWD System is similar to
that observed 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 inter-
est between 81 and 100 ft/day for their simulation. According to Freeze and
Cherry (1979), these values correspond to clean sand, which agrees with the
site lithologic description of the saturated zone. For the F-29 SWD site, the
saturated hydraulic conductivity of the uppermost saturated zone is assumed
as 75 feet/day. '

paue
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To create a potentiometric surface map for the region, USGS gauging data
from 1996 was employed (Plate 6). Ground water flows east-southeast in
the area under a hydraulic gradient of approximately 0.0036.

Figures | and 2 present two hydrographs of nearby USGS wells showing
that ground water elevations near the area of the Hobbs SWD System have
decreased by 10 feet since 1985. One of these wells is near the airport and
the other is located at the southern city limit of Hobbs.
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4.2 Ground Water Near F-29 SWD

Data from the Intera report (2003) indicated no petroleum hydrocarbons
were detected in ground water in the general area during the Intera sampling
event. Chloride is above the Water Quality Control Commission standard of
250 mg/L in many samples near the F-29 SWD site.

Plate 7 presents the chloride concentrations for wells sampled by Intera
(2003), ROC (2003-2006) and the Office of the State Engineer (various
dates from the Go-Tech site, http://octane.nmt.edu/waterquality/data). As
Plate 7 and Figure 3 of the 2003 Intera report show, chloride concentration
in the area generally range between about 60 ppm and 140 ppm. Within the
area displayed in Plate 7, 12 wells exceed the Water Quality Control Com-
mission ground water standard of the 250 ppm Chloride. These wells are
geographically distributed throughout area. Up gradient and down gradient
from wells that exceed the 250 ppm chloride standard are other wells that .
fall within the 60-140 ppm range that typifies the remainder of the area. The
variation in chloride concentration expressed in map view (Plate 7) might
be explained if well screen intervals were known for these domestic supply
wells. Unfortunately, well construction data for most of the sampled wells
does not exist.

4.3 Site Ground Water Flow

Plate 8 shows the most recent potentiometric surface based upon data from
the on-site monitoring wells and monitoring wells installed by ROC in
Sections 29, 32 and 33. These data suggest an east-southeast ground water -
flow direction. Plate 6 shows the potentiometric surface of the Hobbs area
using USGS monitoring data from 1996. Plate 6 shows that northwest of
Hobbs, the regional ground water flow is to the southeast but in the area of
Hobbs, ground water flows east-southeast. Plate 9 is a copy of a portion of
the potentiometric surface map in the Nicholson and Clebsch (1960) report,
again showing an east-southeast ground water flow direction in our area of
interest.

Although regional data (Plates 6 and 9) and recent data (Plate 8) document
an east-southeast ground water flow direction, maps that employ only data
from the F-29 SWD site can show flow east, southeast and northeast. Plates
10a and 10b, which display data from 2004 and 2005 respectively, suggest a

gt
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R.T. Hicks CONSULTANTS, LTD.

east-northeast ground water flow direction.

Plate 10c shows data from 2006 at the same scale as Plates 10a and
10b. Using these limited data, Plate 10c suggests ground water flow is
east. However, when these same data are employed with data from
Sections 32 and 33, the east-southeast flow direction is more obvious.
R.T. Hicks Consultants concludes that ground water beneath the site
flows east-southeast.

4.4 Site Ground Water Quality

Table 2 presents the results of the water quality monitoring at the site for
MW-2 (aka MW-1R), MW-3 and MW-4. Also shown in Table 2 are results
from the nearby well F-29-1 MW-1 and MW-2 (deep and shallow respec-
tively). With respect to the quality of data from MW-1, we refer the reader
to a September 7, 2001 letter from ROC to NMOCD and an August 29,
2001 Report (Safety and Environmental Solutions, Inc.) for a more com-
plete discussion (see Appendix C for these referenced documents). As sug-
gested in the Chronology of Events table, ROC caused the replacement of
MW-1 with MW-2 due to data quality concerns.

Figure 3 summarizes the chloride data for the site. From the patterns of
Figure 3 we can draw several hypotheses. First, MW-3, the up gradient well,
establishes a background chloride concentration in ground water of about
150 ppm, which is generally consistent with the water quality in Section 29

Ground Water Chloride F-29 SWD Figure 3 summarizes the

- chloride data for the site.
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R.T. Hicks CONSULTANTS, LTD.

(see Plate 7). Third, the average chloride concentration of MW-4 (430 ppm),
which is southeast of the former Redwood Tanks, demonstrates that releases
from the site have caused a slight elevation of chloride in ground water.
Fourth, the original chloride concentration in MW-1 (194 ppm) and the analy-
ses observed in MW-2 since June 2002 (average 201) suggest this western area
of the site is slightly impacted but not impaired (i.e. above background but
below the WQCC Standard of 250 ppm) by historic releases from the site.

Figure 4, which presents the data from 2001-2006 on a logarithmic scale,
shows that chloride concentrations in the background monitoring well (MW-3)
varies by more than 200 mg/L.

Ground Water Chloride F-29 SWD

. Figure 4 shows concen-

~ trations in the background

 monitoring well (MW-3)

 varies by more than 200
mg/L.
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ROC conducted a specific capacity test and recovery test of MW-2 in October
of 2006. Appendix D presents the protocols followed in these tests and their
results. Pumping 2 GPM at this well, which penetrates only 8-feet of the aqui-
fer, created a drawdown of about 3-feet. This well could not support a pump-
ing rate of 4 GPM. These data support a conclusion that the specific capacity
of a partially-penetrating well is about 0.75 GPM/foot of drawdown.

The recovery data allows one to estimate the hydraulic conductivity of the
uppermost saturated zone . Using the Cooper-Jacob method, the data suggest a
hydraulic conductivity of 3.8 E-4 meters/sec, which is consistent with the data
employed by Musharrafieh, G. and Chudnoff, M., (1999) for this area of their
model.




'V 5.0 Stage 1 Abatement Plan

Although existing data are not sufficient to provide an estimate of the ex-
tent of ground water impairment at the site, the data are adequate to allow
evaluation and design of an effective ground water abatement option. This
Abatement Plan assumes that episodic releases of produced water from the
F-29 SWD site caused localized ground water impairment. The work ele-
ments described herein are designed to monitor the efficacy of the proposed
ground water restoration program and to determine the down gradient extent
of ground water impairment caused by releases from the F-29 SWD site.

9.1 Bown Gradient Recovery/Meonitoring Well

Figure 5 shows the proposed location of a down gradient recovery/monitor-
ing well. The documented due east-southeast flow direction and the fact
that the former Redwood Tanks and Emergency Overflow Pit were located
slightly north of MW-4 allows us to propose a location for a monitoring/
recovery well within the box shown in figure 5. The exact location of this
proposed well is subject to field checking and clearance by One Call.

Plate 11 shows the proposed construction details of the 4-inch well which
is designed for recovery of ground water but can serve to monitor ground
water quality in the uppermost 15 feet of the aquifer. The proposed design
of this well is based upon the following considerations:

A. A pump-and-use ground water restoration strategy requires a 4-inch
well.

B. Water levels in this area are declining at a rate of about 1-foot per
year and a long effective screen length is required to ensure water
users that the supply will last for a period of years.

C. Separate phase hydrocarbons are not present in any monitoring
wells. Therefore placing the top of the screen slightly below the
water table is appropriate.

The 15-foot screened interval not only provides a relatively long effective
screen length but also permit focusing the pumping stresses. The specific
capacity and recovery testing described above suggest that pumping 2000
gallons per day (50 barrels/day or 1.5 GPM) can create as much as 2- to
3-feet of drawdown at a well which has an 8-foot effective screen length.

paue
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R.T. Hicks CONSULTANTS, LTD.

This drawdown can permit a strategically located well to capture a large
portion of the chloride mass at the F-29 SWD site. Preliminary simulation
modeling shows that a pumping well with a very long screened interval (e.g.
throughout the upper 50-feet of the aquifer) distributes the pumping stress-
es. The predicted drawdown (and attendant capture zone) of such a well is
small (predicted drawdown is less than 0.05 meters). Therefore, R.T. Hicks
rejected a recovery well design that employed a fully screened well in favor
of one small screened interval. This design allows the operators to focus the
pumping in the aquifer such that the well will capture the largest mass of
chloride possible.

R LW 5 A 0 m Figure 5 shows
: : T LN RO 4 the proposed

location of a
down gradient
recovery/moni-
| toring well.

While sample data from this monitoring/recovery well will be very useful to
determine the distribution of chloride and TDS in the aquifer near the site,
we do not intend to employ data from this well for compliance with Rule

19. The well is principally designed for restoration of ground water quality.

9.2 Two Month Test Pumping

Within 60-days of NMOCD approval of this plan and any requisite approval
from the Office of the State Engineer, ROC will begin a two-month pump-
and-use testing program at the proposed monitoring/recovery well located

Stage 1and 2 Abatement Plan
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down gradient of the facility. The purpose of this pumping program is four-
fold:
a. Pumping for 2-months may remove sufficient chloride from be-
neath the site to restore ground water quality.

b. In order to provide potential water users with information required
by them prior to use, they must know the quantity and quality of
water scheduled for delivery from this well.

c. Data from this test pumping program (e.g. routine water level mea-
surements from nearby monitoring wells) may be used to optimize
the pumping and natural restoration remedy.

d. Chemical characterization data obtained during this time will be
employed to provide an estimate of the extent of ground water im-
pairment caused by the episodic releases from the F-29 SWD site.

Bage
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V¥ 6.0 Stage 2 Abatement Plan

Ground water at MW-4 exceeds the WQCC Standards for chloride and
total dissolved solids. The purpose of this ground water abatement plan is
to restore ground water at the F-29 SWD site via a pump and use restora-
tion strategy. Natural dilution and dispersion will abate any impairment of
ground water located down gradient of the proposed recovery well that is
attributed to the F-29 SWD site.

The quality of ground water beneath and near the F-29 SWD site is suit-
able for industrial and agricultural uses. In fact, the quality of ground water
is better than the drinking water supplied by many municipalities. Because
treatment of ground water to improve quality produces waste (e.g. reverse
osmosis reject) and the existing water quality is suitable for the uses pro-
posed in this plan, R.T. Hicks Consultants rejected abatement plan strategies
that employed ground water treatment. The proposed ground water restora-
tion strategy is pump-and-use coupled with natural restoration.

6.1 Pump and Use

A pump-and-use ground water extraction system is the primary ground wa-
ter restoration strategy. Water recovered by the proposed well can be used
for:

1. Fresh water for oil and gas drilling.

2. Make-up water for producing brine for oil and gas well drilling.

3. Make-up water for enhanced oil recovery or pressure maintenance
operations.

ROC had identified several water users in the area who are currently us-

ing Ogallala water for these purposes. ROC is discussing providing water
from the proposed recovery well for their use in lieu of withdrawing higher
quality ground water. Producing water for beneficial use from the proposed
recovery well will require a permit application with the OSE that limits wa-
ter withdrawal to 3 acre-feet per year (about 2500 gallons/day). This limita-
tion on water withdrawal and preliminary communications with potential
water users is the reason that this plan calls for pumping of no more than 50
barrels/day. ROC must also arrange to transport the water from the proposed
recovery well to the end user.
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6.2 Natural Ground Water Quality Restoration

The proposed location of the recovery well will not cause the capture
chloride that is down gradient from the well. The recovery well will capture
chloride from the F-29 SWD site and will accelerate the natural process of
dilution and dispersion and thereby reduce chloride concentrations down
gradient from the site.

The Texland Petroleum water supply, located about 3000 feet down gradient
from the site, may capture chloride molecules released from the F-29 SWD
site. Capture of chloride at the Texland well will further accelerate natural
restoration of the aquifer down gradient from the F-29 SWD site. Natural
dilution and dispersion is the secondary water restoration strategy.

6.3 Monitering and Reporting

During the 2-month pumping period of the recovery well, ROC will collect
water samplesfrom on-site and nearby wells for chemical characterization.
The purpose of this characterization program is to better define the extent
of chloride and TDS impairment caused by episodic releases from the F-29
SWD site.

On a monthly basis:

1. Determine depth to water in F-29 SWD MW-2, MW-3, MW-4,
Recovery well and other nearby wells as appropriate.

2. Determine ground water withdrawal from the F-29 SWD Recovery
Well.

On a quarterly basis:

3. Collect ground water samples for chloride and TDS from F-29
SWD MW-4 and the recovery well.

4. Obtain depth to water measurements in other ROC wells in Section
29, 32 and 33 and other wells as appropriate.

On an annual basis:

5. Collect ground water samples from F-29 SWD MW-2, MW-3 and
the Recovery Well.
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6. ~ Provide a report to NMOCD that includes:

a. A potentiometric surface map of the area (Section 29, 32 and
33) for each quarter.

b. An update of the water quality database for the area.

¢.  Graphs that show chloride concentration v. time for the pro-
posed compliance well, F-29 SWD MW-4.

d. A description of the efficacy of the ground water restoration
strategy.

If three quarters of monitoring shows that samples from MW-4 and the pro-
posed recovery well are less than the WQCC Standards for chloride, pump-
ing at the recovery well will cease and post-operational quarterly monitor-
ing will begin. Post-operational monitoring consists of collecting quarterly
ground water samples from F-29 SWD MW-4 and the recovery well.

If chloride concentrations in post-operational samples from MW-4 or the
recovery well increase and exceed the WQCC Standards for two consecu-
tive quarters, the ground water pump-and-use strategy will re-activate as
deseribed above.

Monitoring of other wells associated with the Hobbs SWD Abandonment
program will undoubtedly continue during the ground water restoration
program described herein. Data from this other monitoring program will be
incorporated into the annual report for the F-29 SWD site as appropriate.
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V 1.0 Criteria for Site Closure

When eight quarters of post-operational ground water monitoring demon-
strate that ground water quality meets the WQCC standards in MW-4, ROC
will submit a final closure report.

Proposed Abatement Plan Schedule:

» Install the proposed recovery well 30 days after NMOCD approval
of the location.

*  Submit required application to the OSE within 10 days of NMOCD
approval of the recovery well location.

*  Begin the ground water pump-and-use strategy after approval of the
Supplemental Well Permit by the OSE, which should be about 60
days after NMOCD approval of this plan.

Submit the first annual report on or before April 1, 2007.

=
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Other Water Wells
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R.T. Hicks Consultants, Ltd 2004 aerial photograph showing location of wells employed by Plate 3
901 Rio Grande Blvd NW Suite F-142 ROC and Intera to define water quality in the general area
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Logger:

David Hamilton

Client:

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

Location:

Depth
feet)

Description

T18S R38E

Section 29, Unit F

0.0

Surface, 0 - 1 feet

20

4.0

6.0

Caliche, clay, sand , moist, 1 - 13 feet, Some
hydrocarbon impact

8.0

10.0

12.0

14.0

Caliche, fine grained sand, silt, light tan,

16.0

13 - 18 feet

18.0

Caliche, well indurated , 18 - 21 feet

Some odor

20.0

Caliche with some well indurated layers,

22.0

21 - 24 feet

24.0

26.0

28.0

Very fine grained sand, silt, light reddish tan,

30.0

24 - 36 feet

32.0

34.0

At 30 feet:
Some hydrocarbon
impact,
strong odor

36.0

Some caliche, 36 - 36.5 feet

38.0

40.0

42.0

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

44.0

46.0

48.0

Caliche layer, 48 - 48.5 feet

7277772772727 72777727777

50.0

52.0

54.0

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

56.0

58.0

At 59 feet:

60.0

62.0

64.0

66.0

68.0

70.0

72.0

74.0

76.0

78.0

80.0

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

82.0

84.0

86.0

88.0

90.0

92.0

94.0

96.0

98.0

100.0

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

102.0

Well Construction

Well ID:

F-29-1a B-2-1 (99 feet),
F-29-1a B-2-2 (72 feet)

Field data

Chloride mg/kg PID

§ Cement, 0.

3 feet

6.0 203 547

11.0 174 1575

16.0 106 1060

210 73 1242

22.0 78 1290

Hydrated
bentonite,

26.0 91 1006

3-50 feet

31.0 83 1290

36.0 85 403

41.0 92 432

46.0 92 354

51.0 72 527

56.0 87 479

Sand,

59.0 94 414

50-74 feet
Screen
52-72 feet

Hydrated
bentonite,
74-92 feet

Sand,
92-99 feet
Screen 94

99 feet

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 5

Monitoring Well Boring

September 2005




900¢ 8120d| ‘#9°lld d00
19790100 AMS 62-4 sqqoH :Auedwo) BuneiadQ a1y

¥005°992°50S :yd

Y0148 AN ‘@nbisnbnqry
gb1-4 9IS MN PA[g 2puB1d) ory 106

(9661 SOSN) @2eUNS OLBWONULI0H [BUOIBaY

9 ajeid

PIT STUEIMSUO) SPIH LY
(jone eOS UBB|\ 1994) |enusjodinbg

uonelg buibnes sosn VY

puabar] 65 °6YSE
9661/£2/1

v ve'129€
LE1EGE 9661/5¢/L
9661/1€/1

w
(&)}
N
(.

&
8/°0¥S¢ Q
9661/82/C

v
16'G/G€

9661/9/€
v

N G0°'G99¢
/1 vvSe GE'€8GE 9661/5¢2/1
PO S AN— ] 77—
»,.\‘ b e

®
v

. 9/°'G¥9¢
966L/LLIL /

v

€1'G89¢
9661/52/1
v
F—
surers 94°/06¢

L' EY9oE
9661 /vc/L
9661/LL1L

6¢°099¢ ) A4
9661 /ve/L 6GvL.E

9661/./1C
v

22'999¢ .
9661/4/2 8L J698
v
5z’ 165E

9661/5/t
9661/vt —
966L/VZ/)
\z215e 80°Z85¢ !
- 966LILLIL 9661/04/L 1o @wmm_/ﬁ




900¢
1890100

8120dl ‘#9se) dd0
AMS 62-4 sqqoH :Auedwo) BunesadQ 821y

0059925069 :4d
Y0148 AN ‘onbionbnqry

L °¥e|d

4
SIIN

(7/6w) depy uonenusduo) apLoYD

ch1-4 91ng MN PA[d 2puBlo ory 106
P¥T STUeIMSTo) SPIH L

S[I9M J81epl SAIVM

e\ Butiojuo\ DO

BlED 8pLIOIYO yum sjjam 350
(1/6w) eyep apuojys yym sjiopm

puaba]

SN vt o A
b G0 g2 0




Legend
3rd Qtr 2006 Equipotential

—— Ground Water Elevation (feet msl)
ROC Monitoring Well
&  Ground Water Elevation (feet msl)

Hobbs F-29 SWD
@ 3587.52

L/ & 28; T18S.R38E

3591.06

29; T18S.R38E 3582.91

&

33, T18S.R38E

32; T18S.R38E

3590.72

R.T. Hicks Consultants, Ltd
901 Rio Grande Blvd NW Suite F-142
Albuquerque, NM 87104
Ph: 505.266.5004

3rd Qtr 2006 Potentiometric Surface Plate 8

obbs F-29 SWD October
R0218 2006

Rice Operating Company: H




Hobbs F-29 SWD

R.T. Hicks Consultants, Ltd

901 Rio Grande Blvd NW Suite F-142
Albuquerque, NM 87104
Ph: 505.266.5004

Portion of the potentiometric surface map in the
Nicholson and Clebsch (1960) report

Plate 9

Rice Operating Company: Hobbs F-29 SWD

October
2006




Hobbs F-29 SWD

3591.36
N
%3 3591.51 &
e 4
3587.76
3591.36

29; T18S.R38E

S
- 3582.88

Lege nd 32; T18S.R38E

ROC Monitoring Well
& Ground Water Elevation (feet msl)
4th Qtr 2004 Equipotential

——— Ground Water Elevation (feet msl) o 1,400

R.T. Hicks Consultants, Ltd
901 Rio Grande Blvd NW Suite F-142

Albuquerque, NM 87104 : . . 7
Ph: 505.266.5004 Rice Operating Com_py: besF 29 SWD O;g%%er

4th Qtr 2004 Potentiometric Surface Plate 10a




Hobbs F-29 SWD

T A
&

J‘\\3592.38
& 3592.36 o 359837

35691.98

3583.56
$

Legend
ROC Monitoring Well

&  Ground Water Elevation (feet msl)
2nd Qtr 2005 Equipotential

—— Ground Water Elevation (feet msl)

32; T18S.R38E

500 1,000

R.T. Hicks Consultants, Ltd
901 Rio Grande Blvd NW Suite F-142

2nd Qtr 2005 Potentiometric Surface

Plate 10b

Albuquerque, NM 87104
Ph: 505.266.5004

obbs F-29 SWD

Rice Operating Company: H

October
2006




Hobbs F-29 SWD

3591.78
. 3587.89
£ 35018 &

Ay N

\u
3591.4

29; T18S.R38E 3583.34

e

Legend
2nd Qtr 2006 Equipotential

ROC Monitoring Well

y

—— Ground Water Elevation (feet msl)

&  Ground Water Elevation (feet msl)

32, T18S.R38E

500 1,000

R.T. Hicks Consultants, Ltd
901 Rio Grande Blvd NW Suite F-142

2nd Qtr 2006 Local Potentiometric Surface

Plate 10c

Albuquerque, NM 87104
Ph: 505.266.5004

Rice Operating Company: Hobbs F-29 SWD
NMOCD File # : 1R0218

October
2006




Depth | TR R, —
(feet)

0.0 Cement, 0-2 feet
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.0
34.0
36.0
38.0
40.0
42.0
44.0
46.0
48.0
50.0 Ground Water is assumed to be 55 feet below
52.0 ground surface. Well Depths are to be adjusted
54.0 to actual depth to water.
56.0
58.0
60.0
62.0
64.0
66.0
68.0
70.0
72.0
74.0
76.0
78.0
80.0
82.0
84.0
86.0
88.0
90.0
92.0

Hydrated bentonite,
2-54 feet

Four inch PVC Glued and Coupled Casing

Sand, 52-72 feet
Screen 55-70 feet

Blank Casing 70-72 feet

R.T. Hicks Consultants, Ltd 1 .
901 Rio Grande Blvd NW Suite F-142 ROC F-22 SWD Sils Plate 11

Albuquerque, NM 87104
505-266-5004

Monitoring/Recovery Well Boring October, 2006
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Hobbs F-29 SWD

/21/2000

2564 XXX XXX
Hobbs F-29 SWD | MW-2 HO000 359671 4900 1829 3470 <0002 | <0.002 <0.002 <0.006 XXX
Hobbs F-29 SWD | MW-2 | 92772000 359645 4926 1748 30321 <0.002 | <0.002 <0.002 <0.006 | XXX
HobbsF-29SWD | MW-2 | 1211212000 35961 1961 11027 2586 <0002 <0.002 <0.002 <0.006 XXX
HobbsF29SWD | MW-2 11412001 | L 308 A4 XXX XXX XXX XXX XXX
Hobbs F-29 SWD = MW-2  : 3/16/2001 XXX 396 13731 XXX XXX XXX XXX XXX
Hobbs F-29 SWD | MW-2 | 3/23/2001 XXX 368 1312 XXX XXX XXX XXX XXX
Hobbs F-20 SWD | MW-2 5/7/2001 XXX 365 1272 XXX XXX XXX XXX XXX
~ Hobbs F-29SWD | MW-2 6/8/2001 XXX 513 1796 XXX XXX XXX XXX XXX
Hobbs F-29 SWD | MW-2 | 8/14/2001 XXX 1340 1385 XXX XXX XXX XXX XXX
Hobbs F-29 SWD | MW-2 | 12/20/2001 359458 1  51.13 XXX XXX XXX XXX XXX XXX
Hobbs F-29 SWD = MW-2 1/4/2002 359455 51.16 308 | 1114 XXX XXX XXX XXX XXX
' Hobbs F-29 SWD = MW-2 6/6/2002 XXX 221 ) XXX | <0.001 = <0.001 <0.001 <0.001 135
Hobbs F-20 SWD | MW-2 | 8142002 350364 5207 186 | 806 | <0.001 = <0.001 <0.001 <0.001 144
Hobbs F-29 SWD |  MW-2 © 12/11/2002 3593.43 5258 172 0 738 1 <0.002 = <0.002 <0.002 <0.006 106
Hobbs F-29 SWD |  MW-2 | 3/21/2003 358277  52.94 230 | XXX | <0.001 | <0.001 <0.001 <0.001 140
Hobbs F-29 SWD | MW-2  5/28/2003 359256 53.15 257 | 804 | <0.001 = <0.001 <0.001 <0.001 138
Hobbs F-20 SWD = MW-2 | 9/22/2003 = 3532 53.71 151 1 700 | <0.001  <0.001 <0.001 <0.001 173
Hobbs F-29 SWD = MW-2  12/18/2003 359161 5410 208 | 815  <0.002 = 0.003 <0.002 0014 71
Hobbs F-20 SWD .~ MW-2 . 3/152004 359138 5433 185 1 607 | <0.001  <0.001 <0.001 <0.001 103
HobbsF-29 SWD  MW-2 | 5/27/2004 XXX 213 | 830 | <0.001 = <0.001 <0.001 <0.001 138
Hobbs F-20 SWD | MW-2 9/8/2004 359111 | 5460 248 | 946 | 000464 0000412 | 0.000979 | 0001199 = 129
Hobbs F-20 SWD | MW-2 | 11/23/2004 = 3591.51 54.20 139 | 888 | 0.00448 = <0.001 <0.001 0.000714 | 125
Hobbs F-29 SWD |  MW-2 | 3/22/2005 359232 5339 . 214 914 | <0.001 ' <0.001 <0.001 <0.001 196
Hobbs F-29SWD | MW-2 51182005 359235 5335 | 223 | 930 | <0001 | <0.001 <0.001 <0.001 131
Hobbs F-29 SWD = = MW-2 8/8/2005 350216 5355 210 | 799 | <0.001 = <0.001 <0.001 <0.001 130
Hobbs F-29 SWD | MW-2 101312005 3591.9 5381 185 | 762 | <0001 | <0.001 <0.001 <0.001 100
Hobbs F-29 SWD ©  MW-2 1130/2006 | 359182 | 5389 198 © 904 | <0.001 = <0.001 <0.001 <0.001 89.4
Hobbs F-29 SWD | MW-2 5/1/2006 = 3591.8 5391 212 | 904 | <0.001 | <0.001 <0.001 <0.001 913
Hobbs F-29 SWD |  MW-2 8/9/2006 « 359148  54.23 221 914 | <0001 | <0.001 <0.001 <0.001 109
Hobbs F-29 SWD | MW-3 11412001 XXX 136 11013 XXX XXX XXX XXX XXX
Hobbs F-29 SWD | MW-3 | 12/29/2001 359456  51.20 XXX | XXX XXX XXX XXX XXX
Hobbs F-29 SWD . MW-3 1/4/2002 359452 51.24 136 110131 XXX XXX XXX XXX XXX
Hobbs F-29 SWD | MW-3 | 5/24/2002 XXX 137 | 917 1 <0.001 = <0.001 <0.001 <0.001 158
Hobbs F-29 SWD = MW-3 228/14/2002 359364 1 5212 151 1 998 . <0.001 = <0.001 <0.001 <0.001 284
Hobbs F-29 SWD . MW-3 | 12/11/2002 3593.12  52.64 136 11089 | 0005 &= <0.002 <0.002 <0.006 201
Hobbs F-29 SWD | MW-3 | 3/21/2003 359278  52.98 133 | XXX | <0.001  <0.001 <0.001 <0.001 266
Hobbs F-29SWD | MW | 5282003 | 359206 5370 124 111201 <0.001  <0.001 <0.001 <0.001 240
Hobbs F-29 SWD | MW-3 | 9/22/2003 #3592.02 1 5374 120 | 881 | <0.001 = <0.001 <0.001 <0.001 238




Hobbs F-29 SWD | 3152004 <0.001 <0.001

Hobbs F-29SWD = MW-3  527/2004 XXX 111 810 <0.001 <0.001 <0001 | 179
HobbsF29SWD | MW3 | 9582004 359116 5460 | 230 937 <0.001 <0.001 <0001 | 186
HobbsF-29SWD | MW-3 | 111232004 359136 5440 | 115 925 <0.001 <0.001 <0001 | 183
Hobbs F20 SWD | MW-3 | 121812004 | 359147 5459 124 | 852 <0002 | <0.002 0006 | 73
Hobbs F-20SWD | MW-3 | 32212005 359236 5340 | 162 796 <0.001 <0.001 <0001 | 126
HobbsF-29SWD | MW-3 | 5182005 359238 5338 | 272 1050 <0.001 <0.001 0001 | @
Hobbs F20SWD ~ MW-3 | 8082005 3591.85 5390 203 | 945 <0.001 <0.001 0001 | 122
Hobbs F20SWD | MW-3 | 10312005 359219 5357 | 113 732 <0001 | <0.001 0001 | 116
HobbsF29SWD | MW-3 | 1/30/2006 | 3591.84 5392 | 973 650 <0.001 <0001 | j0.000562 | 120
Hobbs F-20 SWD  MW-3 | 5172006 (359178 5398 | 853 704 <0.001 <0.001 0001 | 111
HobbsF-29SWD | MW-3 | 8/0%2006 359147 5420 | 80 | 594 <0.001 <0.001 <0001 | 150
Hobbs F-29 SWD | MW-4 | 1/412001 466 1781 XXX XXX XXX XXX | XXX
______ HobbsF29 SWD | MW-4 | 121202001 359425 5151 XXX XXX XXX XXX XXX XXX
HobbsF29SWD  MW-4 | 1/4)2002 35942 5156 | 464 1781 XXX | XXX XXX XXX | XXX
Hobbs F-29 SWD ©  MW-4 | 5/24/2002 461 1520 <0.001 | <0.001 <0.001 <0001 | 286
HobbsF-29 SWD - MW-4 | 81422002 1359326 5250 | 416 | 1660 <0.001  <0.001 <0.001 <0001 | 303
_______ Hobbs F29SWD | MW-4 | 12112002 359276 5300 | 336 1302 0003 | <0002 | <0.002 <0006 | 170
CHobbsF29SWD | MW-4 | 3212003 350235 5341 | 346 XXX <0001 | <0.001 <0.001 <0001 | 289
HobbsF-20SWD | MW-4 | 5282003 359251 5325 | 301 | 742 | <0001 | <0001 |  <0.001 <0001 | 269
HobbsF-29SWD | MW-4 | 9222003 | 350155 5421 | 425 | 1640 <0001 | <0.001 <0.001 0001 | 271
HobbsF-29 SWD | MW-4 | 121182003 359164 5412 660 1902 <0002 | <0002 | <0.002 <0006 | 123
HobbsF-29SWD | MW-4 | 3152004 | 3590.92 5484 | 452 1510 <0.001 | <0.001 <0.001 <0001 | 290
Hobbs F-20 SWD  MW-4 | 5/27/2004 461 16001 <0.001 | <0001 <0.001 <0001 | 174
HobbsF-29SWD | MW-4 | O/8/2004 350096 5480 | 372 1300 <0001 . <0.001 <0.001 <0001 | 260
Hobbs F-29 SWD | MW-4 | 11232004 359136 5440 | 401 1550 <0.001 | <0001 <0.001 Q001 | 217
Hobbs F-29SWD | MW-4 | 37222005 & 3502 5376 | 392 1220 <0001 & <0.001 <0.001 <0001 | 19
HobbsF-29 SWD | MW-4 | 5/18/2005 | 350198 5378 | 336 1230 <0.001 | <0.001 <0.001 <0001 | 169
Hobbs F-29SWD | MW4 | 8/8/2005 359178 5398 | 370 1230 <0.001 | <0.001 <0.001 0001 | 171
Hobbs F29SWD = MW-4 | 10/31/2005 | 350194 5382 | 411 1560 <0001 J0.000774] J[0.000385 | J[0.000842] | 156
HobbsF29SWD | MW- | 13012006 359145 5431 | 523 1780 <0001 | <0.001 | j0000332 0001084 | 182
HobbsF-29 SWD |  MW-4 | 5//2006 35914 5436 . | 501 1800 <0.001  <0.001 <0.001 <0001 | 144
HobbsF-29SWD  MW4 | B9/2005 359106 547 | 493 1870 <0.001 | <0001 <0.001 0001 | 185




Well Pump Test

Company RICE Operating
Weli ID Hobbs F-29
Date October 16, 2006
Field Personnel Rozanne
Well Size 4-inch
WELL
INFORMATION
Depth of Welt 59.80
Depth to Water 54.13
Water Column in 587
Gallons in Well 3.69
FIELD
PARAMETERS
Gallons Depth to Galions Depth to
Time Pumped Water Drawdown/ft Time Pumped Water Drawdown/ft
BEGINNING PUMPING RATE 0.5 GPM INCREASED
Start Pumping 54.13 0.00 >1 Minutel >1 Gallons 59.36 5.23
1 Minutel 0.5 Gallong 54.51 0.38 Well Pumped Off
2 Minute 1 Gallong 54.48 0.35
3 Minutel 1.5 Gallong 54.46 0.33
4 Minuteg 2 Gallond 54.42 0.29
5 Minute 2.5 Gallong 54 .41 0.2§
6 Minute] 3 Gallong 54.41 0.28 |WELL RECHARGE RATE
7 Minute 3.5 Gallong 54.41 0.28 15 Seconds 58.45 4.32
8 Minute 4 Gallong 54.41 0.28 30 Seconds 58.26 4.13
9 Minutel 4.5 Galiong 54.41 0.28 45 Seconds 57.10 2.97
10 Minute 5 Gallong 54.41 0.28 1 Minuteg 55.30 1.17
INCREASED RATE 1 Minute15 Sec| 55.10 0.97]
1 Minuteg 6 Gallong 54.70 0.57] 1 Minute 30 Seqg 55.00 0.87
2 Minute 7 Gallong 54.73 0.60 1 Minute 45 Sec| 54.70 0.57]
3 Minute 8 Gallong 54,75 0.62 2 Minutes 54.60 0.47
4 Minutel. 9 Gallong 54.77) 0.64 | 2 Minutes 25 Secg 54.65 0.52
5 Minute 10 Gallong 54,77 0.64 | 2 Minutes 45 Sec| 54.50 0.37]
6 Minute! 11 Gallong 54.77 0.64 3 Minutes 54.46 0.33
7 Minutel 12 Gallong 54.77 0.64 | 3 Minutes 15 Sec| 54.43 0.30
& Minute 13 Gallons 54.77 0.64 | 3 Minutes 30 Sec| 54 .40 0.27)
9 Minute 14 Gallong 54.77 0.64 | 3 Minutes 45 Sec| 54.38 0.25
10 Minute| 15 Gallong 54.77 0.64 4 Minutes 54.37] 0.24
INCREASED RATE 4 Minutes 15 Sec| 54.36 0.23
1 Minuteg 17 Galions 55.10 0.97 | 4 Minutes 30 Sec! 54.35 0.22
2 Minute 19 Gallong 55.50 - 1.37 | 4 Minutes 45 Sec . 54,34 0.21
3 Minute| 21 Gallong 55.90 1.77 ~5 Minutesg 54.33 0.20
4 Minute 23 Galiong 56.19 2.08 | 5 Minutes 30 Sec 54.30 0.17]
5 Minute 25 Gallong 56.30 2.17 6 Minutes 54.27, C.14
6 Minutel 27 Gallong 56.39 2.2 | 6 Minutes 30 Sec, 54.23 0.10
7 Minute 29 Gallons 56.45 2.32 7 Minutes 54.19 0.06
8 Minute 31 Galiong 56.53 2.40 8 Minutes 54,14 0.01
9 Minute 33 Gallong 56.601 2.47 9 Minutes 54.13 o
10 Minut 35 Gallong 56.69 2.56
11 Minutg 56.74 2.61
12 Minutel 56.81 2.68
13 Minute] 56.85) 2.72
14 Minute 56.87 274
15 Minutel 45 Gallons 56.88 2.75
16 Minute 56.89 27
17 Minute 56.89 2.76
18 Minute 56.89 276
19 Minuteg 56.90) 277
20 Minute 55 Gallong 56.90 2,77

Arc Environmental, LLC - P.O Box 1772 - Lovington, New Mexico 88260 (505) 631-9310 rozanne{@valornet.com






CE Operating Company

122 West Taylor ¢ Hobbs, New Mexico 88240
Phone: (505)393-9174 e Fax: (505) 397-1471

CERTIFIED MAIL
RETURN RECEIPT NO. Z 577 009 524

November 4, 1999

Mr. Wayne Price ,

State of NM Energy and Minerals Dept. -
Qil Conservation Division

2040 South Pacheco Street

Santa Fe, NM 87505

Re:  PIT REMEDIATION AND CLOSURE REPORT
Emergency Overflow Pit (Permit No. H-64)
Below-Ground Redwood Tank Excavation
SWD F-29 Facility
NW/4, Unit Letter F, Sec. 29, T18S, R38E
Lea County, NM

Dear Mr. Price:

Rice Operating Company (ROC) sincerely appreciates your- consideration and response
concerning finalizing the closure plans for the emergency overflow pit and the below-ground
redwood tanks that are located at the F-29 Facility.

ROC has completed the clay layer installation as per NMOCD specifications and has backfilled

the excavation and installed a berm around the storage tank area. The site pad has been graded
and the facility has been returned to full service. “

A sample of the clay used for the moisture barrier was submitted to Trinity Engineering Testing
Corporation for the Proctor Test and permeability test. Trinity also conducted the field test of
the in-situ clay layer. These results are attached to the Pit Remediation and Closure Report.

ROC has committed to a two-year, quarterly sampling plan to monitor groundwater at this site
with results reported annually to the NMOCD. The ground water will be tested for BTEX, pH,
TDS, Conductivity, T-Alkalinity, and routine major cations and anions: Na, Ca, Mg, K, Cl, SOy,
C0Os, HCOs. The completed wellbore in the west part of the excavation has been extended to the
surface, with a concrete pad poured around the well casing and a protective locking device
installed on the casing. The well will be sampled pursuant to NMOCD specifications.



ROC F29 Closure Report

g 11/04/99

The source of contamination is removed, the moisture-barrier will be in place to prevent any
percolation of contaminates downward, and natural attenuation will be relied upon to remediate
the hydrocarbons remaining in the vadose zone over the foreseeable future.

At this time, ROC applies for closure at this facility and submits the Pit Remediation and Closure
final report. As always, Rice Operating Company will appreciate timely consideration in this

g ' matter.

If you have any questions, please call.

fﬂ&”’ffw&”%w ‘

E ” Carolyn Doran Haynes
Operations Engineer

Enclosures:  Pit Remediation and Closure Report

Clay Test Data
Property Deed Copy
Photos of Clay Layer Installation

Proposal of June 25, 1999 consisting of.
Revised Closure Plan Emergency Overflow Pit (Permit H-64) SWD F-29
Revised Closure Plan Below Ground Redwood Tanks SWD F-29
Pit Inventory Permit H-64
Maps and Analytical Data
Disposal Manifests

Cc: KH, LBG, file, Donna Williams
OCD Hobbs District
1625 N. French Drive
Hobbs, NM 88240
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Page 2



District I

1625 N. French Drive, Hobbs, NM 88240 State of New Mexico ' TR et
District I Energy, Minerals & Natural Resources Department 0 v I_+ N .
811 South First, Adesia, NM 88210 OIL CONSERVATION DIVISION N W
District [Tl 2040 South Pacheco .

1000 Rio Brazas, Aztec, NM 87410 Santa Fe, NM 87505 ) M MM
District TV

2040 South Pacheco, Santa Fe, NM 87505 C@}u7 Z 6 -15-7 7

PIT REMEDIATION AND CLOSURE REP

Opcrator:  RICE OPERATING COMPANY Telephone: 505-393-9174

Address: 122 West Taylor, Hobbs, NM 88240

Facility or: SWD F-29
Well Name

Location: Unit or GQ/Qfr Sec SE/4 NW/4  Sec 29 T 185 R 33E County Lea

Pit type: Emergency Overflow Pit Permit # H-64; 2 Below-Ground Redwood Terminal Tanks (not permitted)

Land Type: BLM State Fee Other  Owned by Rice Operating Company
Pit Location Pit Dimensions: length 63 width 29° depth 3
(Attach diagram)

Reference:  wellhead ves other

Footage from reference: _ Center of pit is 60° West and then 30' Nerth of wellhead

Direction from reference: Degrees FEast North
of
West South

Depth to Ground Water Less than 50 feet (20 points)
{Vertical distance from 50 feet 10 99 feet (10 points)
contaminants to seasonal Greater than 100 feet (0 points) 20
high water elevation of
ground water)
Wellhead Protection Area Yes (20 points)
(Less than 200 feet from a private No ( 0 points) 0

domestic water source, or; less than
1000 feet from all other water sources)

Distance to Surface Water: Less than 200 feet (20 points)
(Horizontal distance to perennial 200 feet 10 1000 feet (10 points)
lakes, ponds, rivers, streams, creeks, Greater than 1000 feet ( 0 points) 0

irrigation canals and ditches)

RANKING SCORE (TGTAL POINTS): 20




e O e e S

Date Remediation Started:  January 1999 Date Completed: = October 12, 1999
Remediation Method: Excavation  Yesg Approx. cubic yards 534

(Check all appropriate

sections) Landfarmed WNo In-situ Bioremediation

Other Natural Attcnuation

Remediation Location: Onsite ‘ Offsite Sundance Services, East of Funice, NM

(ie.: landfarmed onsite,
name and location of

offsite facility)

General Description of Remedial Action; Replaced below-grade redwood tanks with above ground steel tanks.

Excavated and disposed of highly impacted soil at the redwoods site and the overflow pit site. Installed clay layer

as moisture barrier to prevent downward migration of contaminantes remaining in place. Groundwater will be

sampled quarterfy for two vears in order to assertain if contaminanents in place impact groundwater guality.

Clay layer compaction meets the criteria requested in NMOCD letter from Wayne Price dated September 2, 1999,

with test results and color photo reproductions attached. Backfilled excavations with caliche.

Ground Water Encountered:  No Yes monitorwell Depth 50 feet BGS
Final Pit Sample location See attached diagram. All analvtical reports, CoC. etc., are
Closure Sampling
(if multiple samples, included in the accompanving copy of the June 25, 1999 submitted report.
attach sample results
and diagram of sample Sample depth
locations and depths)
Sample date Sample time
Sample Results

Benzene (ppm)

Total BTEX (ppm)

Field headspace (ppm)

TPH

Ground Water Sample: Yes  Yes No (If yes, attach sample results)

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

DATE November 4. 1999 PRINTED NAME CAROLYN DORAN HAYNES

/
SIGNATURE M ,&Jla/x\ 77%/%,_,”:__, TITLE  OPERATIONS ENGINEER
hl 7 {7 /
/
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Form WR-23 s STATE ENGINEER OFFICE F f:d_b tNGR. LOG
WELL RECORD

INSTRUCTIONS: This form shouid 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
ac&urately as possible when any well is drilled, repzured or deepened. When this form is used as 2 plogging
Iecord, only Section 1A dnd Section 5 need be completed

Seption 1
(&) Owner of well

NIL PROT, A& RRITYING

Street and Number. 56T 1619 A

Clty HOR ) #

Well was driljed under Perrmt No L= Cé(ﬁ’ L . md is ]oca;;ed n ihe
. we ¥ s Y Y3 of Sectmn_l9
{~ (B) Drilling Contractor ABELTT

Street and Number BOL G 7_ :

City lﬂ

Drilling was co.*"r.'?-ﬂ.vrf:f?

~ Drillifig wag completed

(PIat ‘of BeO Hcresy. -

;E,@vatlon at ‘cop of’ casmg in feet a.bove sea Jevel: -
s} "110‘«7

99 | 44 | oond vater
A0 o B | seng water

;,, [ LA g Topo ) Bottom: j
T 4230 18 1 ....1120. .
e xgc;oao QF. MU QH{GAND:

Pluggmg approved by. o T "\'Cemeut Plugs were place‘d'a’s”fol]ows.»

R Depth_ 01 PIi)_g. B —— —r——— PO
B o ey e S No o( Sacks Used

Y
J

File No 4- & G50 \/L‘:) Use

Location No. [ 5. 35 )9 = =223



Form WR-23

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest disrict office of the State Engineer. All sections, except Section 5, shall be answered as completely and
a%mately as po.»xble when any well is drilled, repalred or deepened. When this form is used as a plugging

STATE ENGINEER OFFICE

WELL RECORD

record1 only Section 1A and Section 5 need be completed.

Segtion 1

(A) Owner of well

LYY FRCD, A

FIELD ENGR. LOG

EC‘. -

TRIITING

S

Street :md Number.

City

Well was drilled under Permlt No

W ("T !

T

-

%

%,

i
2

(B) Drilling Contractor. ABFOTT

Street and Number.
OB

City

Drilling was commenced

E‘levatxon at’ top of casmg iy feet above sga Jevel:

= 11 0‘.«'

1/; of Sectmn_.

ya caoc)mm]

19

——Twp

opa;ed in thy
1H 3 Rpe 38E
- “
_ License No <)

t’(/; 6%

1970

?Dr'inj_j)g was completed

Total- depth of yell

‘State Whefhcr well is! { shallow or artesmn 2!

Secgion2 .: S

T T e S Thi ‘"ES_S m

. _2 ..

N ; e

S

Sect,xon(i : i

i P A | S,
R

Seatiopd - . x&qoao QF MUDQNQAND

Plﬁégmgmethod used

Pluggmg _approved b_y.

Cement Pliags were placed as follows:

“Depth of Plug ~ |7
'-~—I"mm [ To . - -

No ot Sack.s Used o

Use.

File No




TIOGHNID 0T

396 356651860 i
Settion & LOG OF

Depth intFtit (2 PEnfi @ nBE KBRS ORrA, j--- - T
—SEoEH T L T Colu;: . o Type of Mater.sa.'l lmcmmteﬂ_d

4~ ouzal e . am s £
B e == T I ' 07 Doo) 2
) 2 2 hrowa 1 slrT deenedi 3 sk O evarE need

HInERmE jshbiakey 3

calichgesiour 1,k reg Dyaceq a2 ogosma:

[qufﬂ‘m& weLyayg nay
I
T Eg’ﬂfi-"-‘"-' e

st i JeaREeq
i
et Yoy M 102

G g

T (782 disaq

FEv)Abe of ronfos
)

AT

Y ERWITI ]

TSI T

1 e — e tre iy e

AR IS M vl el SeAIARLAR L

belief, the foregoing is 2 true

jereby certifies that, to the best of his knowledge and
iib‘fivgi'd‘e'scr‘ AELER e e

13
H

! R ¥ I
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' SFELL OXL C00.; Hoifo - EY 4 #10
Form WR-23 OFFICE .

) STATE ENGINEER OF
sl PReD 1 OR )
CELD ENGR. LOG WELL RECORD
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and sobmitted 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.

Section 1

(A) Owner of well G {RPIT AN DETLLING COEPINY, Tre,

Street and Number. 2,08, __Fox 8238

City _0QDESSY 7978% State _Texas

Well was drilled under Permit No L8382 . and is located in the
S Ve BB _Y4.SE.._ Y% of Section_18.....Twp. .18 .8 _Reged8 K __ -
(B) Drilling Contractor.{bhott. Brothera License No. ¥ Dw=d8 _

0 Street and Number R0, Rox 882 o
City Hobbe. 88240 State _ Hewe Mexlas
Drilling was commenced. June 10 19
- < deti 2 P prilling was completed ... o dune 19 "1g_68
(Plat of G40 acres) : : - R .
Elevation at top of casing in feet above sealevel . —_Total depth of well.Z1@Q
State whether well is shallow or artesian__8halJo® ___ Depth to water upon completion €0
Section 2 : - PRINCIPAL WATER-BEARING STRATA
No Depih in Feet Thickaess in Description of Water-Bearing Farmation
) From To Feet .
- 40 88 285 aond, water
¢ P2 |110 | 18 sand
3 .
4
5
Section 3 - : RECORD OF CASING }
Dia | Pounds | Threads | - Depth : - Perforations *
i it in Ty Bettem | Lo Type Stoe From ... Te
7 21 10 . 24 81 open 48,83 . £1.0
Section 4 o .. RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter | = Tons No. Sacks of
Fom T o Hole in in. Clay Cement Methods Used
i
Section 5 - : PLUGGING RECORD
Name of Flugging Contractor : i —TLicense No..
Street and Nimnber. City. M : Siate: :
Tons of Clay uséd.._________ Tons of Roughageused . .Type of roughage : :
Plugging method nsed ._Date Plugged 19
Plugging approved by: . . Cement Plugs were placed as follows:
) ] = M
No. ME&I::) _._.—._Dt Pr]r:g . No.-of Sacks Used
FOR USE OF STATE
K]
i
. d -~ -'
File No. A - Vd 23 2 Use._ [ _Co” _ﬂ Location No.,/ //}—7 38/ Z /ri_g




Section 6§

LOG OF WELL

S| e | oo Type of Materist Encourtered
¥s) & 8 surfnce soll-

i 8 21 15 caflahe

21 o 19 gand, tight
an as 28 sand, water

a4 02 24 sand, tlghid
08 110 i8 gand

The undersigned hereby certifies that, to the best of his knowledge and behaf the foregaing is a true and cor-

rect record of the above descnbed well

L= 6397

ch K

./7

iz ety e // /f‘/;/ ;g/ e

Well Driller




\

Revised June 1972
STATE ENGINEER OFFICE

WELL RECORD

e

Section 1. GENERAL INFORMATION

(A) Ownerofwell —Q3il Field Rental Service Co, Owner's Well No. . L8716
Y Street or Post Office Address 1312 Kiowa
City and State —_ Hobbs, New Mexico 88240
b
i
--. Well was drilled under Permit No L=8716 and is located in the:
' s
w Ty MWy ME Y of Section 2 £} Township_4€>.\S Range _ S F-F~ NMPM.
&
i b. Tract No.____8_____ of Map No. of the iy £ : k_Ipdustrial
c. Lot No, of Black No. of the
ﬁ Subdivision, recorded in Lea County.
- d. X= feet, Y= feet, N.M, Coordinate System Zone in
the Grant.
1 . 3
E%, (B) Drilting Conlractor Abbott Bros. Drilling License No. WD-46
®
) Address P.0. Boy 637, Hobbs, New Mexico 88240
i Drilling Began _3/23 /82 Completed _3/24/82  Typetools__Cable  Speof nole_ 8% .
i
i Elevation of Jand surface or at well is ft. Total depth of well____ 130 gt
Completed well is G2 shallow [ artesian. Depth to water upon completionof well 49 1t

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness e X X Estimated Yield
From To in Feet Description of Water-Bearing Formation (gations per minute)
49 92 43 Sand
i
» Section 3. RECORD OF CASING
b l?::}:;tse;r :;u;;c;st 'I;;eiand’s Tonepth in F;ztt — Iz?:eggl Type of Shoe — OP;rforaticri;o
5-5/8 17 Helded Q 132 132 None JoY: 132

Section 4, RECORD OF MUDDING AND CEMENTING

5_

Depth in Fest Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Flacement
g Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
y Plugging Method ) Top Bottom of Cement
£ Date Well Plugged. 1
Plugging approved by: 2
3
State Engineer Representative 4 {
2 — -
' :gf‘ TFOR USE OF STATE ENGINEER ONLY
Date Received March 26, 1982
. . Quad FWL FSL
/-' Fite Na._...L=8716 Use DTC Location No.__18.38.20,213344



VULV O, LVUU UP VLD

le;cpth i FsetTo 1?:3}:{:::5 Color and Type of Material Encountered
0 3 3 Surface soil
3 26 23 Caliche
26 49 23 Sand-tight
49 92 43 Sapd-yaler
92 110 18 Sand-~tight
110 | 118 3 Sand=rack
118 1348 12 Sand

Section 7. REMARKS AND ADDITIONAL INFORMATION

[~ §7)f hack

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

described hole,

Driller G

lNST’AUCTIONS: This for sioud be execuled in triplicate, preferably typewritien, z2nd submitted-+- - "= sppfopriate district office
of the State Engineer. A -tions, except Section 5, shall be answered as compietely and accurat possible when any well is
drilied, repaired or deepene, - Nhen this form is used a5 & plugging record. only Section 1(a) and Scetion  necd be completed,

T



(A) Owner of well

STATE ENGINEER OFFICE
WELL RECORD

Section }. GENERAL INFORMATION

A A QilLield

Revised June 1972

Owner’s Well No.

Street or Post Office Address

1416.W. Broadway

City and State

Hobbs, NM 88240

Well was drilled under Permit No nggff and is located in the!
a, v MUy SW 4 NE_ % ofSection_ 20 Township _1£S Range . 3%E N.M.P.M.
b, Tract No. of Map No. of .thc
c. Lot No. ‘ of Block No. of the Z Uiz Coflege Park Industrial
Subdivision, recorded in lea County, R
d. X= feet, Y= feet, N.M. Coordinate System ‘Zone m
the Grant.
{B) Drilling Contractor LGW’A' vmq License No. wDSSZ
Address 2607 . Bender Hobbs, NM 85740
Drilling Began — 7-1-82 Completed 7",2"82' Type tools_.@_kc_v___ﬁﬂﬁ__‘_ Size of hole___‘&lg_.in.

Elevation of Jand surface or

at well is

Compleied well is

) shalow . artesian.

fl. Total depth of well 120 1t

Depth to water upon completionof well_____54 __  Jc.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness - : . Estimated Yield
From o in Feet Description of Water-Bearing Formation (ealions per minute)
54 120. 66 sand & sandstone 78
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
55 | 160pve -1 10 | 121 100 120.

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Fect
From To

Hole
Diameter

Sacks
of Mud

Cubijc Feet
of Cement

Method of Placement

Plugging Contractor

Section 5. PLUGGING RECORD

Address Mo, L Depth in Feet Cubic Feet |
Plugging Mcthod - . Top Bottom of Cement
* Date Well- Plugged - 1 -

Plugging approved by: 2

oo 3 1

State Engineer Representative 4 ’
. FOR USE OF STATE ENGINEER ONLY .
Date Received July 9 , 19832 .
; Quad FWL FsSL
D& S 18.38.20.23141

Use

File No___ 178851

Location No

Temp. om N. E. Cogmep: -



e

fﬁi':z%“‘;_ i

-
§

Fralx?)tmh in Fec;o T}:c}{:‘:{sﬁ Color and Type of Materda! Encountered
0 2 2 Zopsoil
2 3% 36 caliche
38 &0 22 sand €& sandstone
60 68 £ hand ned noch sand & sandstone
68 120 52 sand, think Layens of sandsZone
Se;cn'on 7. REMARI_(S AND ADDITIONAL INFOkMATION ) .
L=
L-885) § ac k o
. w
o

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

described hole, (—%

I ""RUCllO]\S This form <hould be executed in triplicate, prefembly Ty pe\vrmen and submitied tee *v~ appuﬁnate district office
‘of the Stale En..mecr Al . ons, except Section 5, shall be answered as compléetely and accurate possible when any well is
drilled, repaired or despenee. :han this form is used os 2 plugging record, only Section 1{a) and Section L seed be completed.

e and correct record of the above

TEs



T Revised june 1972
STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

(A) Owner of well Big Hoonm Tank Rental Owner’s Well No.
Street or Post Office Address 2123 Fagnch Dn.
City and State Hobbs, NM 88240
Well was drilled under Permit No 1-8847 and js located in the:
a. Y %NE Y __ NE Y of Section 29 Township___188 Range . 38E N.M.P.M.
b. Tract No.____ of Map No. " of the
c. LotNo,.______ of Block Na, of the
Subdivision, recorded in len . County.
d. K= feet, Y= fect, N.M. Coordinate System ‘ Zone in
the Grant.
’ {B) Drilling Contractor Lol Drilling License No.____IDEAZ
Address 25071 &, Renden thhlL’JM £R24¢0
. 7-9-82 7-10-582 .
j DrillingBegan =~ Completed .~ Type tools_butfon-bit . Sizeofhole _ Ki __in.
Eievation of land surface or at well is ft. Total depthofwell. 128 ft.
| Compieted well is @ shaliow [ artesian. Depth to water upon wmplelioxx ofwell________ T2  ft

) : . Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness . , . . Estimated Yigld
From To in Feet Description of Water-Bearing Formation (gallons per minute)
60 108 48 sand § sandsione %%

Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feer) Type of Shoe From To
5% 160PVC 0 120 120 . 100 120

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 : : A R Ne Depth in Feet Cubic Feef
Plugghig Mcthod . Top Bottom of Cement
Date Well Plugged -

Plugging approved by:

1

. 2
" e 3

State Engineer Representative 4

FOR USE OF STATE ENGINEER ONLY

Date Received August 23, 1982
Quad - , FWL Fsi

l M File o887 & U D& S Mo 18.38.29.22246




Fmi’:‘”h 2 F“;O Thickness Color and Type of Mateial Encountered
0 27 27 caliche

27 33 é ghay o&yj

33 35 ) hand ned rock

By 47 12 sand

47 %3 16 sand £ sandsione

63 67 4 | hand ned nock.

67 108 41 sand § sandstone

108 120 12 hand ned nock

Section 7. REMARKS AND ADDITIONAL INFORMATION

L~ 3gé7 boc k

=
=]
~
X

w
oo
=

far=d
~

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true correct record of the above
described hole.

/7jMJ :" 2 27’/:\‘;”44 j

+ C

// Driller
INSTRUCTIONS: This forin should be executed in (riplicatc, preferably Iypéwrinen, and submitied to '™~ appropriate district office
_uf the State Engineer. All ans, except Section 5, shall be answered as completely and accuratel- rassible when.any well is
drilled. repaired or deepene. _en this form is used as a plugeing record, only Section 1{a) and Section > ed be completed.

ey



vt EGORD

200 LA UUTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engincer. Al sections, except Section 5, sball be answered as completely and
accurately as possible when any well is drilled, repaired or decpened. When this form is used as a plugging
recard, only Section 1A and Section 5 need be completed.

Section 1

(A) Owner of well___ 1w . ‘tate Tapk Hentsl (o,

Street and Number___Box 7305

City Jobbs, State Naw Vavico
Well was drilled under Permit Neo,. L=7005 : and is located in the
nw Yo 8V SYi Y% of Section..29____Twp. LEG Rge._ 281

(B) Drilling Contractor._Ce . .%:‘u?-.zslev:hite License Nol D00
Street and Number Box 50 _— .
City Eobbs, . State New ¥e-ico

| Drilling was commenced Cote i, 19.7Z2
CR : ~4 Drilling was ‘completed._____-Gct. 18, o 1972
-(Plat of 640 acresg)
Elevation at top of casing in fect above sealevel o Total.depth of welll50 :
State whether well is shallow or ariesian Shellow Depth to water upon.completion_._. pSI
Section 2 . PRINCIPAL WATER-BEARING STRATA
No. . _ Depth in Feal Thickpess in | - - " Description of Water-Bearing Formation
From To Feet :
R 159 95 Gopd, s8rd pook
2 : '
3
4 .
5
Section 3 : ' RECORD OF CASING
Dia | Pounds Threads ) Depth : : Perforations
LU N Top | Bellom | oo | ToPe Svee From o
5 13 & 4] 150 155 _none 116 150
Section 4 ) . RECORD OF MUDBDING AND CEMENTING
Depth in Feet | Diamefer |  Tons No. Sacks of
~Fom T W | Holeinin | © Clay Cement Methods Used
!
Section 5 o 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:
No. | DePil of Plug No. of Sacks Used

L _Basin, Buppervisor From To

: ' .. 1 - ' — &Y o> p
File No. /Z- 7 00 vse 2T C _ Location No. /&> 8:222. 5.3/




Section 6 LOG OF WELL
) )z::: oth mFe;Z 1;":‘?’;{’ . Color Type of Material Encountered
0 z : fiTown 4 Soil & rock:
g z 27 25 |shnite Caliche & rock
| 29 - 37 19 Grav Zendy shale
743 ) " Sand _rock
% 43 60 17 Regd Gend
69 140 g0 " Zend, sand _rock shells
149 159 10 Crey Bapd, course
s

SR

e

The’ underszgned hereby cértifies that, to the best of his knowledge and belied, the foregomg is a true and.

rect record of the above described well.
- 17 9724/ Ges,
7 L~ 7005 back o €l Dritler

Ei
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bis
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Revised June 1972
STATE ENGINEER OFFICE
WELL RECORD ' FELD

Scction 1. GENERAL INFORMATION

(A) Ownerof well ___Southwestern Drilling Mud : Owner's Well No,
Street or Post Office Address P.0. Box 2477
City and State Midland, Texas 79701

Well was drilled under Permit No L-7570 and is located in the:
a. v _SW % SW__y SW % of Sectio:lﬁgg;_ Township 185 Range 38E N.M.P.M.
b. Tract No._.._.______of Map No. of the
c. Lot No.eeoo . of Block No. of the
Subdivision, recorded in Lea County.
4. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant,
(B) Drilling Contractor Avbott Bros License No, ¥D--4.6

Address_ P.0O. Box 637, Hohhs, Wew Hevico BR240

. =
Drilling Began _M__ Completed _EZ_Q_E_/'?_6_ Type toolsﬁ_cab&____ Size of ]]015_82—:111.
Elevation of land surfact or at well is, ft. Total depth of weﬂ_:L_Z_g______ ft.
Completed well is @ shallow ' [ 3. artesian. - - Depth to water upon completion of well_._f_-L.B..___ ft.

Section 2. PRINCIPAL WATER-BEARING STRATA -

Depth in Feet Thickness e . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (zallons per minute)
48 i22 74

Section 3. RECORD OF CASING

. Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations
(inches) perfoot | perin Top Bottom (feet) P From ]  To

6 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 Diameéter of Mud of Cesnent

Method, of Placement

Section 5. PLUGGING RECORD

Pliigging Contractor

Address I No Depth in Feet Cubic Feet
Plugging Method - . - ! Top Bottom of Cement

Date Well Plugged.

Piugging approved by: : -

]
2
3
4

State Engineer Representative

FOR USE OF STATE ENGINEER ONLY
Date Received

Quad FWL FSI

Location No..0 =~

File No, [ B Use




Section 6, LOG OF HOLE

Fmr;cpm u FWTO Thickness Color and Type of Material Encountered
a 2 | 2 Surface soil
2 35 33 Caliche
35 48 13 Sand-tieht
48 116 68 Sand-water
116 122 6 Sand-tight

- Section 7. REMARKS AND ADDITIONAL INF ORMATION

[-75 70 bac/\“

The undersigned hereby certifies that, to the best pf.his knowledge and belief, the foregoing is a true and comrect record of the above
describad hole.

Dheinnolt (LS o T

Driller AT,
INSTR’I-JCTKONS: This fo .v “would be execuied in triplicate, preferably typewritten, and submitted ¢ asppropriate district office
of ‘the State Engineer. A: .ions, except Section 35, shall be answered 2s completely and accurate ' - ‘possible when any well is

drilled, repaired or éeepe;\ed When this form is used as 2 plugeing record, only Section 1(a) and Section ! need be completed.
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Revised June 1972

T STATE ENGINEER OFFICE
WELL BECO_BD

-Section I. GENERAL INFORMATION

(A) Ownerofwell___t€x1and Petroleum- Hobbs LLg
Street or Post Office pddress /77 _Main street suite 3200
City and State ort Worth Tx 76102

Owner’s Well No. 1

and is located in the:

Well was drilled under Permit No L-11 176 _Explore

aSE  u_ MW w % SFE YofSection 29 Township 1& south Range 38 past  NMPM.

b, Tract No, of Map No. of the
c. 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.

Robinson Drilling License No._ W D 1488

(B) Dirilling Contractor

Seminole T¥ 79360

AddressPO_BOX 1495

Drilling Began _/ ~31-01 Completed _8-3-01 __  "Typetools BOtary __ _ Sieofhole_18 "~ _in,
Elevation of land surface or at well is {t. Total depth of w:ll..______z_ﬁ.)__ ft.

Completed well is X3 shallow {3 artesian.

Depth to water upon completion of well

—b55 -

.' ‘File No A- //;-/74’

. Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L . o . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)}
111 210 99 Sand & Gravel Unknown
1 “.'-:"
N >
Section 3. RECORD OF CASING e
Diameter Pounds Threads Depth in Feet Length b Perforations
{inches) per foot perin, Top Botiom - {feet) Type of Shoe From " To
12 3/4 Welded 2 1
e +1 20 221 nene 125 215
Section 4. RECORD OF MUDDING AND CEMENTING
l Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement - Method of Placcment A
Section 5. PLUGGING RECORD
Plugging Contractor _N/A ‘
Address . No Depth in Feet Cubic Feet
Plugging Mcthod i Top Bottom of Cement
Date Wel] Plugged. ]
Plugging spproved by: 2
3
State Engineer Representative P
. FOR USE OF STATE ENGINEER ONLY %O? /,_Q&Q (IL
Date Received 4 5//0/0/
Quad FWL FSL

Use 5 RD Location No._lzl 38 29, ‘/7['/Lf£ ‘.E)




“T A4 T D TS v SlA e & ' = =]
P o m NG
. ;205 6232

Section 6. LOG OF HOLE

mef" th1n Fy T'o' T;:“er":l“ v Color and Type of Mate, - ssouniered:
o 2 2 TOpsoil -

2 4 - 2 Rock

4 18 14 Calichi

18 | 21 3 Rock

21- 28 7 Calichi’

28 . 52 24 Sandy clay with Rock Ledues
52 . 1038 56 Sand with sandstone streeks
108 111 |3 Rock

111 210 99 Sand&Gravlel

210 215 5 * Sandyi-clay

215 220 5 Red Bed

Scction 7. REMARKS AND ADDITIONAL INFORMATION

L =1) 174 back

The undersigned hereby certifies that, to the best of his knowledge end belic!, the fore g is a true and -comct record of ;hc abot
described hole. - : ’
7 ﬁ}/

/ Driller
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted.to the appropsiate dx:stricr offi
of the Statc Engineer. All sections, except Section S, shall be answered as completely and accurately as possible when any well

dritked, repaired. or deepened. When this form is used as 2 plugging record, only Section 1{a) and Section S need be completed.

P



{This form to be executed jn triplicate)

WELL RECORD
L- 2375 "

Date of Receipt Permit No... Zom o2 -
Name of permiltee, Lovenssia Aebyelouo o 5y
Street or . O. i City and State nxment . i
1. Well location and deseription: The .. L __well is located in i1t %, Fe I %,
{(sballow or arlesian)
s B R .
% of Section ... , Township 25 Range R ; Elevation of top of
casing above sea level, ...._.. e f22et; dlameter of hole, ..._.Z_._._._ inches; total depth, L SN 71
depth Lo waler upon compietion, [ L feet; drilling was commenced el 19,
w3 R ..
and completed STl 19____; name of drilllpg contractor headie tuasloeihite
5, g e s P,
; Address, ZiSE Saia ; Driller's License NoO, ccoe e DORRA N7 . S,
2. Principal Weter-beering Stratn:
Depth o Foit Thlekuess D 0f Water-bearing  Formatd
From To
N z w - N
o1 35 7 35 el eond course
e -4 . N .
Re. 2 (205 &5 1o ited sane con se hard
Lo Loy - v 5 i
No.3 -5 of 3 lted cand courss hard
No. &
No. 5
3, Casing Record:
Dimmeter FPounds Threads Ieplh of Cualng o Xdner Fret of . FPerforstien
iz lnches per 1. per icch ‘Top Bottom Cualay Type of Shoc From To
7 10 7 _rngne oo ) v
4. If ebove construction replaces old well to be abandoned, give location: 3, ’;4, £
of Section ... ey Township Range ; name and address of plugglug contractor,

19._.....; describe how well was plugged: ... |

date of plugging

3

(§.38.30 /w23

T
T
[
.



-5 Iog of Well:

Deptr tn Feed ‘Thickness
¥ram \ To in foct : Tiescription of Formution
& i b
’
[ : & 5
L S Py
B = vy
\ s |
| "
33 i 35
- - -
8 75 <
e “ N
(] H il
&7 3

ke undersigned hereby ceriifies that, to the best of his koowledge and belief, the foregoing i a true

correct record of the above Gescribed well

Llcu}‘ad Well Dritler

Xustructions

This form shall be exectied, preferably typewritten, in triplicste and filed with tbe State Englneer's Office &t
Roswell, New Mexico, witbin 10 days after drllling has been completed. Data on water-bearing sirate gnd on all

formiations encountered should be s complete pnd acturate as possible. |

L - 1130’5 bock




Form WR-23 . - STATE ENGINEER O¥FICE

EIELD ENGR. LOG WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest distriet 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 neced be completed,

EE v

Section 1

City

(A) Owner of wcll
Street and Number.

Amereda Petroleum Corp.

Draver D .

Een o}

Monument ,

State

New Mezieo

Well was drilled under Permit No L-58L9
SE %SE

30

A
Twp

188

and is located in the
388

Y4 5 E (f){_f S%(I:tirm i e
¥
(B) Drilling Caontractor. B. "6 ussiewhlte License No._.Y'__.____m9
Street and Number °x 5 . ==
City ~ __Hobbs, State NEW Mnxiooés
Drilling was commenced Fab, 10, 19 i
: — Drilling was completed. Feb, 12, 1666
{Plat of 640 aczes) - » .
Elevation at top of casing in feet above sea level Unlgown Total depth of well 38
Q
State whether well is shallow or artesian Shal low Depth to water upon completion 34
Section 2 PRINCIPAL WATER-BEARING STRATA
N;: Depth in Feet Thickness in . Description of Water-Bearing Formation
. From To ) Feet
1 34 . 38 I Sand & sand Tock
2 : ) '
3
4
5
Section 3 RECORD OF CASING
Diz ' | Pounds Threads Depth Perforations
o . i in Top Bottom ;’eet T)’BS Shoe Beom To
6 5/8 | 18 none o 20 20 None Xonea
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To | Hole in in. Clay Cement - Methods Used
0 20 [ 17 yds.. |Dump remix around ossing
i
Section 5 PLUGGING RECORD
Name of Plugging Contractor. L Li¢ense No
Street and Numnber. - City. - State.__
Tons of Clay used ...~ Tons of Bdughage uwsed -~ Type of _roughagé_
Plugging method used o - - _Date Pluggpa' i9.

Plugging approved by:- .t Cement Plugs were placed as follows:

Deptk of Plug

—— . No. :
From To o. of Sacks Used

Na.

Basin Supervisor

FOR USE OF STATE

A

o L
GINEER

Y

Date Received

H ] i
LT edy 3658

| File No 67{ "74 7 Gse@éd,»;_._'_-__Location No,/’?» 39 504 / 4 ‘,4-=




"Section &

LOG OF WELL
szﬁfm] 2 Fe;; _ I;T‘ﬁ;nwc:s 1 ‘ C;l;;r I‘ypc of Matcn al Encounlcred
Q2 2 Brown Soil &~rock
2 5 3 White Celiche.roock .. .
5 - 20 15 .-|-Whita ~Callche .
20 - I 25 5 White Callohe rook Sow
25 4 29 4 Gray Sandy shale & ocaliche Tock'
29 9 "Sand & sand rook

38

Grey

The undersigned hereby certifies that, to the best of h:s knowledge aﬁd belief, the foregoing is a true an
rect record of the above described well i

L —‘_553’71 9 E,a-Ck

DR



rorm WR-23 o . STATE ENGINEER OFFICE

WELL RECORD

INSTRUCTIONS: This form should be executed in iriplicate, 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.

Section 1 :
(A) Owner of well Bakar Q‘il Toolss Incs

Street and Number..____Jox 1295
City Hobbg, State Now Nexivo
Well was drilled under Permit No.... £=298¢ and is located in the
yigﬂ/A Sulls Y Seile Y of Section 32 TWP 188 Rgg 388
(B) Drilling Contractor.__QsRe Misslsuwhite License No.._. WD 99 _
Street and Number Boz 56
City Hobba, # State _ew Mexiao
Drilling was commenced Septs 10 1988
Drilling was completed Sepi, 11 1995
(Plat of 640 acres)
Elevation at top of casing in feet above sea level Total depth of well 100
State whether well is shallow or artesian shallow Depth to water upon completion. Y
Section 2 PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet Thickness in Description of ‘Water-Bearing Formation
From To Feet
! 20 g0 20 Sank & snd rook
2 5
3
~.4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Fest Type Shoe Perforations
in. ft. in Top Bottom From To
g 5/8 18 8 0 100 100 Collar 70 100
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diametar Tons No. Sacks of
~From T Te | Hole 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:
o No Depth of. Plug N .I Sacks
N Basin Supervisor 17t From To o o 5 Used
i~
FOR USE OF STATE Iﬂigﬂg%mi;()h Al
Date Received J} Sp il eorn
|
File No_.__ ,v/' 2?/4/4/ Usew " AV are n o //ﬁ,/j,z .;"(/;f[’

i



Section 6 LOG OF WELL

nl::ﬂ: in rcf;:) Tl};l cgce:s Color Type of Material Encountered
0 i 7 Broyn Sotl
1 28 27 White Calechle & rock

28 35 7 drey Sandy shale

35 40 3 Rron Quaritrite

40 80 40 Red Sand & sand rock

80 100 20 Red Sand, fins

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

[ ~2964 hack

Q1.

St LA

’(Weu Driller




(This ferm to He execuied in {riplicate)

WELL RECORD

Dibe OF TRECRIPE weooeerrooos oo eeeoeeeos oo permit No. Lw 5585
Neme of permittee, SKEL1Y. 011 Co,
Strect oy P. ofrawer D.... . City and St&teHOhhS ,....lIexx..%Aauco ..................

1, Well locatlon and description: The ... 9R81LLOW, well is located in- S TS - - S VN

(shuuvw or artacian)

oW WA of Scotion .32 'I‘ovmship . 65 nange 38 5 __; Eevation of top of

casing above sea 1eVel, ... feet; dinmeter of hole, .....| g ....... iﬁéh&f_iouil depth, ]_16 feet;

depth to water upon completion, .....34........... feet; drilling was commenced Jnnezs, 18.50,
" and completed .. June. 25 1954 name of drilling cantractor Ld. B...Burke.

. Address, ..Hohns.,...ﬂew...hexico .......... ; Driller’s License No. {fTim11]

2. Principal Water-bearing Strata:

Keplh o Feet
0 To

Thickness Description of ;v-ter-b:“rmx Formation
‘Fo.1  5h 85 31 Water Sand
No.2 101 ¥k 116 - 15 Weter Sand
No. 3 »
No, 4
No. 5

3. Casing Record:

Dismsler Pounds Threads anu: ol Cr:mr nr mncr Feet of ’ Perforsllon
in Inches per I8, per imeh Casing Type of Shoe Prom To
6 5/8 20 10 O 113 . .113 collar. 85 113

Cemented from 0 to 57

4. 1f above construction replaces old well to be abandoned, give location: Ya, %, Ye
of Section ....cceeererneens . Township ... Range ..; name &nd address of plugging cantractor,

date of plugging .y 18,5 describe how well was plupged: .o...ovcniiniiencinsnns




5, Log of Well:

L - 9\555 bock

Depth in feet
From

Thieknesg

. In" fech Desorlption of Formation
0 L L Top Soil
L ‘ 25 21 Caliche
25 3k 9 | Pack Sand
34 39. Water Sand {vreak)
39 54 15 .-P.ack Sand
5L 85 . 31 . Wa.ter' Sand
85‘ 91, Hard Sand Rock
9l 101 7 Tight Sand
101 ] 116 | 35 Water Sand

The undersigned hereby certities that, to the best of his knowledge and belief, the foregoing is s true and
correct record of the sbove described well.

G - 32- 333

This form shall be executed, preferably typewritien, in triplicate and filed with the State Engineer’s Office at
Roswell. New Mexico, within 10 days after drilling has been completed. Datn on water-bearing strata and on all

Instructions

formations encountered should be as complete and mecurate as possible,



aea pob SN

- - o 2=

(‘This form to be executed In triplicate).

WELL RECORD

Date of Receipt. July 9,.1953 Permit No Z_ 2232

Name of permittee, Joe P, Dutton
strest or POJONGINENtAT Tank Goa. ... city ana state...Hobbs,. New-Mexico . — —

1. Well location and description: The.....ﬁh.glLQYf;..
{ehallow or uri

(awell b docauted ine. 1) st .x
) .

SW 1, of Section 33 :T‘ownshlp.:le.ms.ﬂlth Rnnl:eB&_Ea.St:

.; Elevation of top of
O casing above sea level,

depth to water wpon completion, -

and tea..dune. 23 " name of drilling contractor—. EQ.._ Ba Burke.

'A "~ Box.637 ; Driller's Li‘:.:cnsu Nn-WD.-.d,ll-..

2. Principal Water-bearing Strsia.:

Deprb in Feot i o
From To Thlckness . Description nf Water-bearlng Formatlon
No. 1 = N o
s 63 70 T ¥ater sand
No. 2 ' M N
76 88 12 Water _sand
No. 3 -
102 1312 10 Water sand
No. 4 . !
No. 5

3. Casipg Record:

Dilameter . Paundn Threads  Depth of Casing or Einer Feet af : Perforations
In inches per ft. per inch Top Lottem . Caslag . Type of Bhoo-. - From . To

o5 178 0 W1 _ 117 __néne. .89 _113

4, It above consiruction replaces old well t6 be abandonéd, give location: . AR 1, Y
of Section To hi Range.. ... ; name apd address of plugging contractor,
date bl: plugging. " bl 5, 18.2...; describe how well was plugged:




=

7

]

b. Logp of Well: S SN » NIRRT
Trepth In fret Thlekaess , .
From, .. To. . in foot Dcscription of Formation-w, © oo 0 L,
Nt R oo PR AR R A A R R .

‘qu anil:

.”calichg

e _ ‘pack sand
hafa sand rock
‘;rpéckAsépd S
|t

EC S RN

éard sand roc

water sand

102

tight sand.

102 112 & _water sand e -
FRTN Y Bh

is -~ -
¢ 2 ™y -~
> \ Pas

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

veel record of the above described well,

/

Lictnsed Well Drilier

Instructions

This form shell be executed, preferably typewritten, in triplicate and filed with the State Engineer's Olflice at Ros-
well, New Mexico, within 10 days after drilling has been complsted. Data on water-besring streta and or all forma-

"tions encountered showdd be as complete and pecurate as possible. -
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Ggﬂ eraling Cempany

122 West Taylor s Hobbs, New Mexico 83240
Phone: (505)393-9174 » Fax: (505) 397-1471

CERTIFIED MAIL »
RETURN RECEIPT NO. 7099 3220 0001 9928 4591

September 7, 2001

Mr. Wayne Price

NM Energy and Minerals Dept. -
OCD Environmental Bureau

1220 S. St. Francis Drive

Santa Fe, NM 87504

Re: SWD F-29 Facility — Groundwater Monitoring
. NW/4, Unit Letter F, Sec. 29, T18S, R38E
Lea County, NM

Dear Mr. Price:

Rice Operating Company (ROC) appreciates your consideration and response comcerning the
groundwater monitoring at the F-29 SWD Facility.

A brief background review: this facility operated with below-grade redwood tanks and an
emergency overflow pit untdl 1999 when the facility was upgraded with fiberglass tanks and the .
overflow pit was closed. Site vertical delineation revealed that salt impact was arrested at 40’
BGS at the west-redwood tank and 50" BGS at the east-redwood tank. The initial water analysis
indicated no saltwater impact to the groundwater. ROC agreed to sample the monitor well for
two years becanse an unexplammed TPH pocket was found 40° BGS at the west-redwood location.
(A full report of the delineation and closure activities was submitted to NMOCD June 25, 1999.

A quarterly monitoring schedule was initiated and MW-1 was discovered to be full of sand, and
the water analysis indicated an elevated chloride concentration. ROC received permission to
complete an alternate well, MW-2, which also exhibited elevated chloride concentration. ROC
verbally notified the NMOCD Santa Fe Office of this occurrence on August 1, 2000 and through
email on September 11, 2000. After discussion on August 1, it was suggested that ROC drll and
complete an up-gradient well to reference the groundwater quality in the area. ROC contacted
the adjacent landowner, Mr. Gary Schubert of Grimes Land Company, for permission to drill and
complete a monitor well, but Mr. Schubert respectfully declined permission.

As result of discussion with NMOCD in March 2001 of the F-29 Facility Annual Monitoring
Report, ROC contracted with Safety & Environmental Solutions, Inc. (SESI) to “pump and




ROC F29 GW Monitoring
Sept. 7, 2001

dispose” to attempt to remove the elevated-chloride groundwater in MW-2. A reduction in TDS
concentration from 3470 ppm to 1385 ppm was realized from a purge of 18,355 gallons. At
several points during the intensified effort (daily purge and test July 16 through July 30), the
groundwater chionde concentration fell to 223 ppm, below the WQCC leve] (250ppm). Enclosed
with this letter is the fluid recovery report of F-29 Facility site activity and analytical results
prepared by David Boyer of SESL

Because the groundwater chloride concentration has fluctuated between 223 and 480ppm,
depending on purge velume, ROC would like to expand the groundwater mvestigation with an
up-gradient momtor well and a down-gradient monitor well, as depicted on the atiached facility
site map. Both of these wells will be located within the ROC property boundaries. All fluid
produced from the monitor wells will be measured for volume and then disposed into the SWD

Well F-29 Facility, a commercial disposal well owned and operated by ROC.

The monitor wells will be completed pursuant to NMOCD guidelines and sampled pursuant to
NMOCD specifications for BTEX, pH, TDS, Conductivity, T-Alkalinity, and routine major

cations and anions: Na, Ca, Mg, K, Cl, SO4, CO5, HCO5. Upon receipt of the analytical results,
ROC will contact the NMGCD for discussion of further action.

ROC weuld like to reiterate that this location is surrounded by the Occidental Permian North
Hobbs Waterflood Unit and is adjacent to the historical “Windmill Oil Company” production
and recovery area. ROC believes that because extensive vertical delineation results at this
facility revealed salt-water mmpact to the vadose zone was arrested before groundwater was
contacted, the elevated chloride and TDS concentrations are most likely the result of off-site
historical events consistent with seventy-plus years of petroleum production.

If you have any questions, please call. ROC looks forward tc your repiy.

RICE OPERATING COMPANY
» 1/
Coirty D g
Carolyn Doran Haynes

Operations Engineer

ce: LBG, file, Chris Williams
NMOCD Hobbs Distrct 1
1625 N. French Drive
Hobbs, NM 38240

Page 2
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SECTION 29
LEA

TOWNSHIP 18 SOUTH, RANGE 38 EAST, N.M.P.M.

COUNTY, NEW MEXICO
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Rice Operating Company
F-28 Monitor Well Fluid Recovery Report
Section 28, T19S, R38E
Lea County, New Mexico

August 29, 2001 -

Prepared for:

Rice Operating Company =
122 W. Taylor
Hobbs, New Mexicc 88240

By:

Safety & Environmental Solutions, Inc.
703 E. Clinton, Suite 102
Hobbs, New Mexico 88240
(505) 397-0570
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F-29 Fluid Recovery Report
August 29, 2001

Rice Operating Company
Lea County, New Mexico

L

L

L

Background

Safety & Environmental Solutions, Inc. (SEST) was engaged to perform sampling and
data collection on a Rice Operating SWD System Well. The well is referred to as the
F-29 monitor well. The subject area is located in Section 29, Township 19 S Range 38 E
in Lea County, New Mexico. (See Figure 1. Location Map).

Worl Periormed

The well was scheduled for pumping by SESI for 8-hour periods every other day with a
small capacity (~1 gpm) submersible pump. The fluid recovered from the well was placed
in a holding provided by Rice Operating Company. Due to equipment problems, the
pumping schedule was not met in June. Beginning in mid-July, a larger submersible
pump capable of pumping 7-10 gpm was utilized. On July 31, generator and wiring
problems prevented pumping that day. Due to an August 1 OCD deadline, no further
pumping was performed. Table 1 provides the pumping record for July including field
measurement of chloride concentrations using Hach Quantabs. A total of 3,280 gallons of
fluid was removed during the current test period ending July 31. An approximate total of

18,355 gallons has been removed since the beginning of the pumping period on March 9,
2001.

On August 14, 2001 a SEST technician performed sampling of the well. Samples were
taken from the well after pumping a short period with the repaired generator. The samples
were obtained and placed in appropriate containers, preserved and transported under
chain of custody to Cardinal Laboratories of Hobbs, New Mexico for analysis. The

analysis performed on these samples was for detection of Major Cations and Anions. (See
Analytical Results)

Analytical Resuits

Comparison tables of the analytical data are provided in Table 2 to show the differences
before and after pumping fluid from the F-29 well. Analysis of the groundwater samples
performed by Cardina] Laboratories are compared and summarized as shown in the table.

A negative number indicates a decrease in constituent concentration from the previous
sampling date.

The final sampling on August 14 shows chloride concentration (340 mg/L) exceeding the
NM Water Quality Control Commission (WQCC) groundwater standard' (250 mg/L) by
90 mg/L. Although the chloride concentration exceeds the standard, it has decreased by
an order of magnitude from sampling conducted in March of 2000. Figure 2 shows the
decline in concentration from March 2000 to August 2001. The decline stopped and
became generally asymptotic beginning in March of this year.

1 The NM Oil Conservation Division (OCD) utilizes the NM WQCC groundwater standards in administration of
OCD rules and regulations.



F-29 Finid Recovery Report Rice Operating Company
August 29, 2007 Lea County, New Mexico

In July, heavy pumping of the monitor well did not substantially change the concentration
of chloride m the well and might have caused a slight increase (Figure 3). The fact that
daily pumping could cause chloride conceniration to fluctuate between 250 and 480 mg/L
as it did on July 29 indicates the likelthood of a nearby source.

W
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F-29 Fluid Recovery Report

Anoust 29, 2001

Rice Operating Company
Lea County, New Mexico

Table 2. Summary of F-29 Chemical Analyses December 2000 to August 2001

Mg

¥-29 Na Ca K Conductivity | T-Alkalinity
Monitor Well (mg/L) | (mg/L) | (mg/L) | (me/L) (pmhbos/cm) {me CaCO./L)
December 12, 2000 500 250 51 15.16 4239 240
March 16, 2001 167 142 49 12.65 2,146 228
Change -333 -108 2 2.51 -2.093 s
Cr SO, CQo, HCO, pH TDS
(mg/Ly | (mg/L) | (mg/L) | (mg/L) (s.u.) (mg/L)
December 12, 2000 1,027 127 0 300 7.32 2.586
March 16, 2001 396 221 0 279 7.32 1.373
Change -631 94 0 21 0 1 1213
F-29 - -} Na Ca. ' Mg - K - |“Conductivity | T-Alkalinity
Monitor Well (mg/L) | (mg/L) { (mg/A) | (me/l) | (pmhos/em) | (mg CaCO.L)
March 16, 2001 167 142 49 12.65 2,146 228
March 23, 2001 226 142 41 11.00 1,823 228
Change -1.63 0 .

e e ). | Gmg/E) b (s o (mg/L)
March 16, 2001 279 1,373
March 23, 2001 279 1,312
Change 0 -61

=+ NMonitor-Wel m 19 Zal
March 23, 2001 226 142 41 11.00 1,823 228
May 7, 2001 219 139 37 9.31 1,846 230
Change -7 -3 -4 -1.69 23 2

- el oarboso, cey [ HCO, to0 pH oL IDS
‘: o (me/L) | (mg/A) | (mg/l) | (mg/L)- |~ (s.u) (mg/L)
March 16, 2001 368 271 0 279 6.98 1.312
May 7, 2001 365 234 0 280 7.01 1,272
Change -3 -3 0 1 0.03 -40

)
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Table 2. Sammary of F-29 Chemical Analyses December 2000 to August 2001 (concluded)

129 Na Ca Mg K Conductivity | T-Alkalinity -
Monitor Well (mg/L) | (mg/L) | (mg/L) | (mg/L) ¢ \umhos/cfn) (me CaC(3J/L)
May 7, 2001 219 139 37 9.31 1,846 230
June 8, 2001 256 184 37 143 2,289 243
Change 37 45 0 4.99 - 443 13
‘ cr 506, CO, HCOG, | pH TBS
: “(mg/L) | (mg/L) | (mg/L) | (mg/L) ' {s.anz) (mg/L.)
May 7, 2001 365 234 0 280 7.01 1,272
June &, 2001 513 202 ] 0 297 6.92 1,796
Change © 143 =22 ( 17 -0.09 524
S F29 0 1o Na | oCa | ooMgol Ko Conductivity | T-Alkalinity -
© Monitor Well: |- (mg/L) | (me/L) | “(mg/L) | (mg/L) | “(iunhos/cm) | “(mgCaCO/LY)
June 8§, 2001 - 256 184 37 14.3 2,289 243
August 14, 2001 171 124 31 7.46 1,854 217
Change -435 -26
P e T of ,_‘ e (s.m)" R («mg/L);' o
June 8, 2001 12 0 6.92 1,796
August 14, 2001 340 133 0 264 6.76 1,385
Change -173 =79 0 -33 -0.16 -411
6
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Figure 1
Location Map
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PHONE (915) 673-7001 & 2111 BEECHWQOD e ABILENE, TX 79603

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

L ABORATORIES

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOB ALLEN

703 E. CLINTON, STz 103
HOBBS, NM 88240
FAXTO: (505) 393-4388

Receiving Date: 08/14/071 Sampling Date: 08/14/01

Reporting Daie: 08/16/07 Sample Type: GROUNDWATER
Project Owner: RICE Sample Condition: COOL & INTACT
Projeci Name: F-29 ; Sample Received By: GP
Project Location: WEST COUNTY ROAD _ Analyzed By: AH
Na Ca Mg K Conductivity T-Allkalinity
LAB NUMBER SAMPLE ID (mo/L) (mg/L) {mg/L) (mg/L) (uS/cm) (mgCaCla/L)
ANALYSIS DATE: - . 08/15/01| 08/15/01| 08/15/01| 08/15/01 08/15/01 08/15/01
HB077-1 WATER WELL 171 124§ 31 7.48 1854 217
l
Quality Conirot 1.076 47 44 5.02 1489 NR
{{True Value QC 1.000 50 50 5.00 1413 NR
ShiRecovery _ 108 94.9 88.5fi~.+ 100 105 NR
Relative Percent Diftarence ' 1.5 8.5} 13.6 52 0.3 NR
" [METHODS: 273.18500-Ca-D 8500-Mg E| 8049] 120.1] 210.1]
ci SO, CO3 HCO3 pH TOS
{mg/L) (mg/L} (mg/L) (mg/L) {s.u.) (mg/l)
8/15/01 ’ .
ANALYSIS DATE: : 08/15/01| 05/12/60| 08/15/01| 08/15/01 08/15/01 08/15/01
HB077-1 WATER WELL 340 133 0 264 8.76 1385
Quality Control ' | 10011 51.08 NR 1011 5.86 NR
True Value QC 1000 50.00 NR 1000 . 7.00} ) NR
% Recovery . . 100 102 NR 101 98.0 NR
Relative Percent Difference 6.5 0 NR 0 0.6 NR|
[METHODS: ‘ SM4500-CI-B]  3754]  310.1]  310.1] 7501 ] 160.1]

PLEASE NOTE: Uablitty and Damsges. Cardinal's liabliity and clienr's exclusive ramedy for any ciaim arising, wnether based in contraci or tofi, snall er limilsti!o the emfum paid by Cmfﬂ.‘m “_"_‘?‘!f‘_’f
Al cia Ul?aai heme lor negligence and any ohsr Cause whalsoeves snall be desmed waived uniess made in writing and recaived by Catginai within thiny (30 d;y; afisr compision of me ;:;g'::-f:
servicé. ' In Bo elvélg M1i Cardinsl be fiable for incidental or consequential camages, including, without fimitation, business interrugtions, loss of use, or lass ol profits incurred by client, its subs) .

affiliates or successors arising out of of relaled 1o the pariormencs of services nerounder by Cardinal, regardiess af wnether sush claim is based upon any of 1he above-5iated IBRSONS O OINETWISS.
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Appendix D: Test Pumping Data Coliection and Analysis

~On October 16, 2006 Arc Environmental performed a step-drawdown and recovery test on MW-

2, the 4-inch monitoring well at the Hobbs F-29 SWD site. The results of the testing program are
provided on the attached table.

The test results show that this well can maintain a pumping rate of no more than 2 gallons per
minute. MW-2 had been pumped for many years and we do not believe that any well inefficien-
cies associated with clogging of the filter pack or screen affects the data. The fact that the well is
partially penetrating and the observed drawdown reduces the saturated thickness exposed to the
well will have an effect. We conclude that a partially-penetrating well screened across the water
table will exhibit a specific capacity of no less than 0.7 gallons/foot of drawdown.

Based upon these data, a recovery well completed in the upper portion of the aquifer pumping
50 barrels per day (about 1.4 GPM) will create a cone of depression commensurate with a 2-foot
drawdown in the pumping well.

Using Arc Environmental’s data from the recovery test as input, we implement the software pack-
age Aquifer Test Professional (Versions 3.5, Waterloo Hydrogeologic) to estimate the hydraulic
conductivity of the upper portion of the aquifer. The Cooper-Bredehoeft-Papadopulos test yielded
the following results:

Hydraulic Conductivity: 3.84E-4 m/s (108.8 ft/day)
Transmissivity: 6.63E-4 m2/s
Storativity: 2.31E-5

The value derived from the Cooper-Bredehoeft-Papadopulos method agrees closely with the data
employed in the Numerical simulation of groundwater flow for water rights administration in the
Lea County underground water basin New Mexico (Musharrafief and Chudnoft, 1999). Mush-
arrafief and Chudnoff estimates hydraulic conductivity of the general area at 81 to 100 feet/day.
Fetter (2001) estimates hydraulic conductivities for silty to fine sands at 2.8E-2 to 2.8 ft/day and
2.83 to 283 ft/day for medium to course sands. The fact that the Ogallala is generally coarser-
grained near the base of the formation and finer grained near the top of the formation supports a
lower estimate of hydraulic conductivity for the uppermost portion of the aquifer. We conclude
that the hydraulic conductivity of the upper portion of the aquifer beneath the Hobbs F-29 SWD
site is approximately 75 ft/day.
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