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

November 14, 2005 g A

Mr. Wayne Price L WAV 7 JS
New Mexico Oil Conservation Division id(

1220 South St. Francis Drive M

Santa Fe, New Mexico 87505 /‘&&.‘f(

8
RE: Hobbs SWD Abandonment Program I ((f/ W /\
F-29-1a, NMOCD Case #1R0428

Dear Mr. Price:

On behalf of Rice Operating Company, R. T. Hicks Consultants, Ltd. is submitting this Vadose
Zone Corrective Action Plan to permit closure of the F-29-1a Junction Box. This voluntary
submittal principally addresses the vadose zone at the F-29-1a Junction Box, and supports our
July 11, 2005 letter requesting to delay submission of a Stage 1 & 2 Abatement Plan until we
meet with NMOCD staff to discuss the site. While we have not had the opportunity to meet
with NMOCD regarding our June letter, we have conducted additional research, and included
our findings in this vadose zone closure plan. As stated in this report, we have found no
evidence that links a release from the F-29-1a Junction Box to the observed ground water
impairment of the on-site monitoring well cluster.

We suggest at the future NMOCD meeting we discuss approaches to address ground water
quality issues. This may include an addition well, continued monitoring, chemical ion analysis
between existing monitor well data, and NMOCD recommendations. We believe that this
analysis is needed prior to concluding the F-29-1a site should be included in a Rule 19 process.

After your review of this Corrective Action Plan and before NMOCD prepares a written response,
we would like the opportunity to meet with you to discuss this report and work together to
develop an appropriate path forward to resolve the ground water quality issue.

Sincerely,
R.T. Hicks Consultants, Ltd.

J<nllat? T 1

/
Randall T. Hicks
Principal

Copy:
Rice Operating Company
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1.0 EXECUTIVE SUMMARY

This Vadose Zone Corrective Action Plan presents the results of the
characterization activities performed by R.T. Hicks Consultants (Hicks
Consultants) and Rice Operating Company (ROC) at the F-29-1a Junc-
tion site. Based on field data, laboratory results, and predictive model-
ing, the vadose zone closure calls for restoration and re-vegetation of the
ground surface and creation of a slight crown over the former junction
box site to promote surface runoff. Using highly conservative input data,
HYDRUS-1D modeling of this scenario predicts that future chloride
concentrations in ground water will be less than 20 ppm above back-
ground concentrations (100 ppm). This proposed vadose zone closure is
protective of ground water quality, human health and the environment.

Ground water in the two well cluster at the site exceeds the numerical
standards for chloride, sulfate and total dissolved solids. Evidence
suggests that the F-29-1a site is not the cause of this condition.

The Hobbs Salt Water Disposal System (SWD), which managed pro- |
duced water from the late 1950s to the present, is now closed. Future
releases from the system are not possible. Closure of facilities like the F-
29-1a Junction within Hobbs SWD followed the August 6, 2004 NMOCD
approved junction box closure plan. This plan calls for delineation of

any impact from these sites during the closure process and states:

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

The F-29-1a Junction site meets this criteria and this report describes
characterization activities that are consistent with the NMOCD-ap-
proved workplan for this site. The characterization activities show that
regulated hydrocarbons concentrations in the vadose zone are less than
the screening levels employed by the New Mexico Environment Depart-
ment. Field and laboratory analyses also show that chloride ion concen-
tration in soil is less than 200 ppm and less than 125 ppm below 15-feet.
Ground water samples from the well cluster installed at the site exceed
the numerical standards for the state of New Mexico.
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R.T. Hicks CONSULTANTS, L1D.

2.0 SUMMARY AND

CONCLUSIONS

2.1 DATASUMMARY

1.

The F-29-1a Junction site is located in Section 29, T18S, R
38E, on the west side of Hobbs, New Mexico. This
junction is part of the Hobbs Salt Water Disposal System.

R.T. Hicks Consultants supervised field activities at the F-
29-1a Junction site in November 2004. In addition to
general reconnaissance identified in the NMOCD-
approved work plan, this included supervising the
borehole sampling of the vadose zone from ground surface
to ground water and drilling to a total depth of 102-feet
followed by installation of a monitoring well cluster at the
site.

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

Field analyses of headspace organic vapors measured
readings above 1,000 ppm in soil samples from 11-feet bgs
to 31-feet bgs. Below 31-feet bgs, readings remained at
approximately 400 ppm to 59-feet bgs. Samples from 11-
feet bgs, the highest PID reading, and 59-feet bgs, at the
capillary fringe, were sent for laboratory analysis of BTEX.

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

Chloride concentrations from the boring do not exceed
200 ppm. Chloride concentrations below 15-feet are less
than 125 ppm.

Work by ROC and an NMOCD Consultant document
regional ground water quality impairment in the area of
the F-29-1a Junction site.
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Ground water samples from the well cluster installed at
the site show chloride, sulfate and TDS concentrations
above the New Mexico numerical standards. However, no
evidence from the soil boring and analytical program links
chlorides in ground water to any potential past releases
from the F-29-1a Junction Box.

2.2 CONCULSIONS

1.

HYDRUS-1D modeling of current conditions indicates
that the residual chloride with concentrations greater than
100 ppm in the upper vadose zone would slowly migrate
vertically creating a peak chloride concentration in ground
water that is less than 120 mg/L.

This predicted minimal impact of 20 mg/L above
background is observed in the model predictions from the
present through 29 years from now with a peak
concentration predicted 22 years from now. Chloride
concentration in the aquifer are indistinguishable from
background concentrations for all later times.

No evidence supports a conclusion that produced water
releases from the F-29-1a Junction site migrated to ground
water. All evidence supports a conclusion that any
released regulated hydrocarbons have biodegraded to
acceptable levels. All evidence supports a conclusion that
any released brine was removed during the junction box
closure.

Sampling, predictive modeling and the proposed vadose
zone Corrective Action Plan shows that constituents of
concern in the vadose zone will not with reasonable
probability impact ground water or surface water, in
excess of the numerical ground water standards through
leaching, percolation, or other transport mechanisms, or
as the water table elevation fluctuates.

2.3 PROPOSED VADOSE ZONE CLOSURE

After the proposed surface restoration and re-vegetation, the site will
meet the criteria for closure. Closure of the regulatory file with respect to
the vadose zone is possible for the F-29-1a Junction site.
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R.T. Hicks ConNSULTANTS, LTD.

3.0 INVESTIGATION

The F-29-1a Junction was a component of the Hobbs salt water disposal
(SWD) system. With the abandonment of the system in 2002, Rice
Operating Company (ROC) excavated and removed the F-29-1a junction
and the uppermost 10-12-feet of the vadose zone. At the time of the field
investigation, the excavation was filled with a sand-clay caliche. Appen-
dix A presents additional information regarding the Hobbs SWD system.

3.1 SITE LOCATION AND LAND USE

Appendix A includes a regional location map showing the location of
the site relative to selected other components of the Hobbs SWD system
and public roads. Plate 1 is an aerial photograph of the site when it was
active, taken between 1996 and 1998. Plotted on Plate 1 is the location
of the monitoring well at the site, the nearby monitoring wells at the
ROC F-29 SWD site, and the Truck By-Pass. As shown in Plate 1, the
land use of the area is residential, commercial and oil production.

3.2 WATER WELL INVENTORY
Appendix B presents the locations and other data for wells within the

Office of the State Engineer database for the area within 1-mile of the F-
29-1a junction box site and the adjacent area.

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

mobilized to conduct an exploratory drillings at the site and a back-
ground soil boring. The location of the borehole at the site is within two
feet of the marking plate. Drilling commenced with collection of two
foot long split spoon samples at 5-foot intervals. Appendix A presents
the results of the background soil boring.

From 0-35 feet below land surface, split spoon samples were taken at 5-
foot intervals. The dry and unconsolidated nature of the sand-silt below
a depth of 35-feet caused loss of sample during retrieval of the split
spoon. Continued attempts to collect split spoon samples below 35-feet
were unsuccessful until a depth of 56-feet below ground surface (bgs).
Due to increased soil moisture at this depth, samples were collected with
the split spoon to near ground water at 59-feet bgs. In the interval
between 35-feet bgs and 55-feet bgs, samples were collected from
cuttings. This is the only material deviation from the NMOCD-approved
workplan.

VADBSE IBNE CORBECTIVE ROTION PLAW - F-24-10 JUNDTIDU BITE
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R.T. Hicks Consurrants, Lp.

In the field, ROC evaluated samples from each depth for chloride and
used the heated headspace method to measure total organic vapors by
PID. Samples were submitted to the laboratory from depths showing the
highest field chloride and PID measurements (11-feet bgs) and from the
capillary fringe (59-feet bgs).

UADBSE ZBME CIRREETIE ACTIBN PLAM - F-28-10 JULIZTIBN SITE
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4.0 REGIONAL GEOLOGY AND
HYDROGEOLOGY

Appendix A describes the hydrogeology of the Hobbs SWD system area.
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5.0 CHARACTERISTICS OF THE
VADOSE ZONE

The upper vadose zone profile at the site is composed primarily of a very
fine-grained sand-silt with a series of caliche layers. As shown in Plate 2,
the top 13- feet consist of sand, clay and loose caliche. This material
appears to be imported fill in the excavation.

From 13-feet bgs to 18-feet bgs exists a caliche formed in a tan sand-silt.
The caliche from 18-feet bgs to 21-feet bgs is well indurated. Several
additional ‘hard’ layers lie between 21-feet and 24-feet bgs. Below this,
the very fine-grained sand-silt is reddish tan. One-foot thick caliche
layers are at 36-feet bgs and at 48-feet bgs. The bit penetrated moist
sediment at 59-feet bgs. Problems with borehole collapse in the saturated
zone resulted in Eades completing the rest of the boring with water as
the drilling medium rather than air.

ROC staff performed field chloride

250

measurements every five feet starting Chioride v. Depth F-29-1a

at 6-feet bgs as detailed earlier and

presented in Appendix C and Figure 0 50 o PP g 200
1. Because of difficulty in collecting 0.0 ' ' ’
sufficient material of the well indu- 100 ad
rated caliche layer at 22-feet bgs, an ' /
additional sample was collected at 20.0 «

this depth to assist in verifying the g

result. At 6-feet bgs, within the g 300

imported fill, field tests identified the 2 400

peak field chloride measurement of e

203 mg/kg. Below this depth, chlo- 50.0 «

ride measurements declined. Field 0.0 \

measurements above 100 mg/kg do '

not exist below 16-feet bgs. Field 70.0

chloride measurements obtained from
the nearby background soil boring
(see Appendix A) are essentially the same as measurements below 11-
feet bgs obtained from this boring.

Field PID measurements attained a maximum of approximately 1,600
ppm at 11-feet bgs (Appendix C), within the imported fill. In all samples
from 11-feet bgs to 31-feet bgs, PID readings exceeded 1,000 ppm. Below
31-feet bgs, readings remained at approximately 400 ppm to 59-feet bgs.

VADASE 26HE COIREETRIE AGTINN PRAN - F-20-1 SBUC TION BITE
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Samples from 11-feet bgs and 59-feet bgs were sent for laboratory analy-
sis of BTEX. The Laboratory did not detect petroleum hydrocarbon
constituents of concern (see Appendix C).

5.1 EXTENT AND MAGNITUDE OF CONSTITUENTS OF
CONCERN IN THE VADOSE ZONE
The boring program demonstrates that constituents of concern do not
exist in the vadose zone in concentrations that warrant additional inves-
tigation. Although PID readings exceeded 1,000 ppm from 11- to 31-feet
bgs, the laboratory did not detect regulated hydrocarbon constituents.
The presence of vapors and/or discoloration of samples and the absence
of regulated hydrocarbon constituents are very common. As explained
in Appendix A, after cessation of constant input of produced water to
the subsurface, natural volatilization and biodegradation effectively
remove these constituents.

Natural processes do not remove chloride or sulfate from the environ-
ment. Dilution and dispersion in the vadose zone reduce concentra-
tions of these constituents, but the mass released at a site is unchanged
over time. At the F-29-1a site, vadose zone concentrations of chloride
(which is an effective tracer of produced water releases) are very low.
The fact that vadose zone samples exhibit PID readings greater than
1,000 ppm demonstrate that produced water affected the samples and
therefore the boring was placed correctly to determine the extent and
magnitude of any produced water release. Low chloride concentrations
are not unusual at sites where residual asphaltic hydrocarbons fill the
pore space and minimize the transport of produced water. See Appen-
dix A and the next section of this report for a more detailed description
of this phenomenon.

UADOSE IONE CORRECTIVE ACTION PAAK -~ F-20-10 JUUCTION BITE
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R.T. Hicks ConsuLtanTs, Ltp.

6.0 CHARACTERISTICS OF THE
SATURATED ZONE

The borehole was completed at a depth of 102-feet by drilling with water
from 59-feet bgs to 102-feet bgs. The cuttings consisted of a fine grained
sand-silt. Two nested wells were installed. The deep well (F-29-1a B-2-1)
is screened between 99-feet and 94-feet bgs. The 20-foot shallow well
screen (F-29-1a B-2-2) straddles the water table with the top of the screen
at a depth of 52 feet (Plate 2).

Appendix A presents a more detailed discussion of hydraulic gradient
and hydraulic conductivity of the saturated zone. Appendix A shows
the hydraulic gradient of the area is 0.0063. Assuming a hydraulic
conductivity of 45 ft/day (Musharrafieh and Chudnoff, 1999), ground
water flux is calculated as 8.6 cm/day. Direction of flow is to the south-
east (Appendix A, Plate A-4).

6.1 GROUND WATER QUALITY
The ground water chemistry of the

monitor well cluster over the past Hobbs F-z0-1Avent  Chloride in Ground Water
four quarters is shown in Figure 2.
After the first sampling event, the 1388 —B-21(Decp) ]
chloride concentration rose, as did 800 N ~-B-22(Shalow) | |
the chloride concentration of the 200 — S
shallow well. Over the past three — 800 R S
quarters, Figure 2 shows that the 2 500 /N ——

. e 4 ™
shallow well consistently exhibits a E 400 / \
higher chloride concentration than 300 pd SN
the deeper well. Sulfate and TDS 200 yd
follow a similar pattern. 100 yd

0 . . :
Hydrocarbon constituents of con- EUNC I I R S
cern were below laboratory detec- & F & E e ¥y
tion limits (Appendix C) in all
ground water sampling events. Figure 2. Ground water
chemistry.
6.2 EXTENT AND MAGNITUDE OF SULFATE AND CHLORIDE IN
THE SATURATED ZONE

Appendix A provides a description of the regional ground water
hydrogeology and quality.
VEDOSE IB0E GOBRESTIVE RE IO PAAN - F-28-TA JBHICTION BITE Page
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7.0 CONCEPTUAL MODEL OF
SUBSURFACE PRODUCED
WATER RELEASE

Junctions within the gravity-flow pipelines of the system consisted of a T-
intersection of pipes within a wooden catchment box containing the
junction. Due to the nature of junctions in these systems, a surge of
produced water and entrained hydrocarbons could cause a failure of the
pipe connection seals and releases of produced water. The conceptual
model presented in Appendix A discusses how produced water releases
generally occur within gravity driven water disposal systems, such as the
Hobbs SWD. The conceptual model relies upon eyewitness accounts of
recent releases and observations of subsurface chemistry.

From discussions with individuals familiar with these systems and from
field inspection of the surface soils at the site, periodic leaks that oc-
curred at the F-29-1a junction site were probably effectively contained
within the junction box and shallow vadose zone and chloride did not
migrate below the depth excavated by ROC (about 10-feet).

This conclusion is fully supported by the data. Note from the boring log
shown in Plate 2 that the fine-grained caliche zone between 16-22-feet
and the very fine sand between 22- and 31-feet below ground surface
shows evidence of hydrocarbon intrusion as relatively high PID measure-
ments and an observation of hydrocarbon odor in the samples. Yet both
field and laboratory analyses returned chloride results below 200 ppm.
Laboratory results of the vadose zone also showed that regulated hydro-
carbon constituents were below the detection limits. These data create a
chloride and hydrocarbon common chemical “signature” in the vadose
zone that supports the conceptual model described in Appendix A
where petroleum hydrocarbons in released produced water clog the
pores of the upper vadose zone and the interior of the junction box
creating a very low permeability asphaltic liner in the box and a low
permeability zone below the box.

Over time, the regulated constituents that were once present in the crude
oil degrade or volatilize. Because the asphaltic crude now occupies
much of the pore space of the upper vadose zone, the mass of residual
produced water in these samples is quite low, which results in the re-
ported low chloride concentrations. While analyses of cuttings can
produce reliable chloride concentrations (i.e. from 35- to 56-feet below

VADBOSE IOUE CORRECTIVE ACTION PLAM - F-20-1A JUHGTIDN SITE
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grade) PID readings from air-rotary cuttings do not permit an accurate
evaluation of the penetration of hydrocarbons into the vadose zone.

Low PID readings from split-spoon core samples at the capillary fringe
do confirm that hydrocarbons did not penetrate the entire vadose zone.

VARBSEZQNE GONRESTRIE AGTION PLAN - F-20-1A JNRETIRN SITE
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8.0 VADOSE ZONE CLOSURE
PLAN

8.1 METHODS OF EVALUATION

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

For subsurface releases like those within the Hobbs SWD System, the
model uses a chloride profile (Figure 1) that is representative of the
subsurface analyes in lieu of attempting to re-create the specific release
history for the model input. The present chloride load within the soil
profile is the result of all previous events at the site and is based upon
field observation and analysis, not supposition. This is the most accurate
modeling approach considering the available data available.

8.2 INPUT FOR SIMULATIONS

HYDRUS-1D employed a constructed soil profile based upon the results
from this site and five other borings completed within Section 29 (see
Appendix A).

Input data include very conservative dispersion lengths because of recent
experience with similar soils south of Lovington, New Mexico. Standard
practice calls for employing a dispersion length that is 10% of the model
length. For each lithologic unit identified in Appendix A the model used
an assumed dispersion length that was always less than 6 % of the
model thickness (Table 1 presents the specific dispersion lengths for each
lithology).

Table1. HYDRUS-1D
Dispersion Lengths

HYDRUS-1D .
calculated the initial Hydrus Profile 2 (excavated)
soil moisture of the Material |Description [Length (cm) |Dispersion (cm) |%of Profile length
Section 29 soil

. . 1 Sandy Loam 30 50 2.778
profile by running a -
simulation for 45 2 Caliche-sand 60 30 1.667
years using the 3 Caliche 90 10 0.556
weather data from 4  |Sand-silt 1070 100 5.556
the Pearl Weather 5 |Loamy sand 550 100 5.556
station on a dry soil
VADOSE LONE CORRECTIVE ACTION PLAN - F-20- 1A JOUGTION SITE Fage 12
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column. Based upon experience with soils in this area, it is important
that HYDRUS simulation experiments of different remedial strategies
start with an initial estimated “steady state” soil moisture content.
Because the simulation of the initial condition predicted only minimal
changes in the moisture content profiles after year 30 of the initial
simulation, the initial condition moisture content created by 45 years if
weather data is more than sufficient. HYDRUS-1D used soil profiles
hydrated in this manner in all simulations of chloride movement
discussed later in this report.

As mentioned earlier, HYDRUS-1D used the observed (measured)
chloride concentrations into the hydrated soil profile. Between samples,
the profile employed linearly interpolated chloride concentrations based
upon the field data generated by ROC personnel for all cells of the
model. Because the site contained the junction of two lines, the effected
area is small.

For weather data in the predictive modeling, HYDRUS-1D used Hobbs
data from November 2003 to December 2004 plus an additional 45 years
from the Pear] Weather Station, approximately 11 miles west of the
Hobbs Airport. The Pear]l Weather Station is the closest station to the 1-29
Vent site featuring sufficiently complete weather data for the HYDRUS-
1D input files. Only the more recent data from the Hobbs Airport is
complete enough for HYDRUS-1D input.

As mentioned earlier, the calculated ground water flux is 8.6 cm/ day. Table 2: Input Parameters for

Simulation Modeling
Input Parameter Source
Vadose Zone Thickness - 60 feet F-29-1a Field Data
Vadose Zone Texture (Plate 2 and Appendix A) F-29-1a Field Data
Dispersion Length - <6% of model length Professional;judgement
. 2004 Hobbs, NM data and Pearl Weather Station
Climate
Data
Soil Moisture HYDRUS-1D initial ¢ondition simulation
Initial soil chloride concentration profile From ROC Field; Measurements
Length of release parallel to ground water flow - 15 Field Edtimate
feet
Background Chloride in Ground Water - Chemical{Analysis
100 ppm
Ground Water Flux - 8.6 cm/day Calculated fromjpublished data
Aquifer Thickness - 10-feet From Well Chloride data at the F-29-1a Site
VADOSE IOLIE GERRTGTRIE RETION PUA - F-20- 1) NG TIRN SIE Pageld
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Field data at the F-29-1a site show that the aquifer is greater than 40-feet
thick in this area. Due to vertical differences in hydrochemical signature
at the F-29-1a site well cluster, restrictions to vertical flow must exist
within the Ogallala aquifer of Section 29 (see Appendix A). Accordingly,
the modeling experiment restricted aquifer thickness in the mixing model
to 10-feet, which could cause an over-estimation of the chloride
concentration in the imaginary monitoring well.

8.3 VADOSE ZONE CORRECTIVE ACTION PLAN

8.3.1 ALTERNATIVES
EXAMINED
Using the input data
described above,
theHYDRUS-1D and

Figure 3. Chloride Concentration in the Aquifer at the F-29-1a Site

130
ground water mixing

model predict that no 12

!
|
impairment of ground 120 ; ~lr
water will occur at this i

115

site (Figure 3). For this
simulation, the modeling

110
experiment assumed that

<

Chloride in mg.(CL)I.

at the site. This is the 100

!

:

A
vegetation is not present 10 %_\MJ M

|

“current condition”

95 DU N

modeling experiment.

90

As field chloride data 0 ® 1 ® 2

. Time In Years
demonstrate, impacts at
this site are marginally ,
greater than background, so one would expect an insignificant impact to
ground water quality. As shown on Figure 3, chloride concentration in
the aquifer attains a maximum of less than 120 ppm approximately 22
years from now. The effect of this minimal chloride load is no longer
distinguishable 29 years from now. Because the normal variation in
chloride concentration from the wells at the F-29-1a site is much greater
than 20 mg/L, the predicted chloride impact to ground water is too
small to be discerned.

Because the modeling of current conditions did not predict ground water
impairment, simulation of other potential remedies was not necessary.

8.3.2 PROPOSED VADOSE ZONE CLOSURE
Restoration of the ground surface and re-vegetation is the vadose zone
Corrective Action Plan for the site.

VADOSE ZONE CORRECTIVE ACTION PLAN - F-20-14 JBNCTICN SITE
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Because chloride and hydrocarbon concentrations in the vadose zone
show a very limited impact from the site, the model predicts and field
data support a conclusion that past releases from the F-29-1a Junction
Box did not impair ground water quality. With implementation of this
Corrective Action Plan, residual constituents of concern in the vadose
zone will not impair ground water quality.

8.3.3 PROPOSED VADOSE ZONE MONITORING PLAN
Because the laboratory did not detect regulated hydrocarbons, post
closure monitoring is not necessary.

The residual chloride concentrations in the vadose zone are relatively
low. Moreover, predictive modeling employing “conservative” input
parameters do not predict a measurable increase in ground water chlo-
ride concentration. Therefore, post vadose zone closure monitoring is
not necessary.

8.3.4 CRITERIA FOR CLOSURE OF THE VADOSE ZONE REGULA-
TORY FILE

Sampling and predictive modeling show that constituents of concern in

the vadose zone will not with reasonable probability contaminate

ground water or surface water, in excess of the numerical ground water

standards through leaching, percolation, or other transport mechanisms,

or as the water table elevation fluctuates.
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Logger: David Hamilton Client: Well 1D:

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

T18S R38BE F-29-1a B-2-2 (72 feet)

Section 29, Unit F

Depth Field data
(feet) Description Lithology | Comments Well Construction Depth Chloride mglkg PID

0.0 Surface, 0 - 1 feet T & Cement, 0

2.0 3 feet

4.0

Caliche, clay, sand , moist, 1 - 13 feet, Some 8

6.0 hydrocarbon impact

6.0 203 547

8.0

10.0 11.0 174 1575

12.0
Caliche, fine grained sand, sill, light tan,

14.0 13 - 18 feel

16.0 16.0 106 1060

18.0 Calicha, well indurated , 18 - 21 feat Same odor

21.0 73 1242

20.0 Caliche with some well indurated layers,

220 21 - 24 feet 220 78 1280

24.0

Hydrated

26.0 bentonite, 26.0 91 1006

3-50 feat

28.0 | Very fine grained sand, silt, light reddish tan, At 30 feet:

30.0 24 - 36 feet Some hydrocarban| 31.0 83 1290

32.0 impaci,
34.0 8| strong odor

36.0 Some caliche, 36 - 36.5 feel

36.0 85 403

38.0

410 92 432

40.0
Very fine grained sand, silt, tan - rad,

420 365 - 48 feel
44.0

46.0 46.0 a2 354

48.0 Caliche layer, 48 - 48 5 feat

50.0 51.0 72 527

52.0

Very fine grained sand, silt, tan - red,

54.0 485 - 50 foet

56.0 &7 479

56.0

58,0 : | AL59 feet

Sand, 58.0 94 414

60.0 Bore collapsing,

62.0 Probe is wet,

64.0 Orilled with water |§

66.0 below 59 feet

68.0

70.0

72.0

74.0

76.0

78.0
Very fine grained sand, siit, tan - red,

80.0 59 - 102 feat Hydrated

bentonite,

82.0

a 74-92 feel

84.0

86.0

88.0

90.0

92.0 e

94.0 92-99 feat

96.0 |{ffScreen 94

"
98.0 ”=E 98 feel

100.0 1] Wi swmp

102.0

T. Hicks Consult.
901 Rio Grande Blvd NW Suite F-142

Albuguerque, NM 87104
.Lus-qzm--smu Monitoring Well Boring September 2005

Hobbs F-29-1A Site Plate 2
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1.0 CONCEPTUAL MODEL OF
SUBSURFACE PRODUCED
WATER RELEASES

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

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

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

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

Episodic releases of small volumes of produced water will not always
create saturation of the vadose zone. Where episodic releases occur in
junction boxes or similar enclosures, spills of produced water and en-
trained crude oil infiltrate the vadose zone. After the spill ceases and the
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R.T. Hicks CoONSULTANTS, L1D.

produced water drains into the vadose zone, the entrained crude oil
follows similar paths as the produced water with the difference that the
higher viscosity and surface tension limits the depth of infiltration. After
deposition of the oil within the near surface vadose zone pore spaces,
volatilization of the lighter hydrocarbons from the crude oil and the
aging process in general causes the formation of an asphaltic-sand that
reduces or eliminates subsequent infiltration through that same flow
path.

This conceptual model of produced water releases accounts for the
distribution of chloride and regulated hydrocarbons observed at this and
others salt water disposal systems. The depth of penetration of produced
water depended primarily upon the size and frequency of releases, how
quickly crude filled the pore spaces and reduced permeability, and the
nature of the subsurface. At some sites, these three factors allowed
produced water to penetrate less than 10 feet. At other sites where a
relatively large volume of produced water entered the subsurface, pen-
etration to depths greater than 10 feet occurred due to unsaturated and
saturated flow.

Because the system operated under gravity flow, the produced water
releases were generally episodic, being caused by temporary over-pres-
suring at a given location (e.g. a vent). The lack of constant pressure
within the system typically caused releases of relatively small volumes. If
the total volume released was relatively small, then one could observe
relatively high chloride concentrations in the unsaturated zone with no
impairment of ground water quality.

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

Impairment of ground water quality occurs only where the mass of
constituents of concern in produced water entered ground water at a
sufficient rate to overwhelm natural dilution and dispersion. Therefore,
high concentrations of constituents in the vadose zone are not the only
factor that determines if ground water is impaired; it is the flux (e.g.
flow) of these constituents to ground water. However, if a soil column
contains only low concentrations of constituents, then one may conclude
that there is insufficient mass of constituents to impair ground water
quality regardless of the flux.
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In the absence of vadose zone saturation, the arid climate of New Mexico
creates such a low flux to ground water that one can observe se-
questration of the constituents of concern in the upper vadose :zone (10-
20 feet below land surface) for

many years. Borehole data from

ONSULTANTS, LTD.

these types of releases show high Chloride Concentration Profiles
concentrations of chloride below

the release site and a relatively Chloride (ppm)

sharp decline in chloride concen- o0 . w oW
tration to background conditions M | |

with depth. If the release is not ——y

recent, natural processes can °
reduce the concentrations of any

%
s

residual hydrocarbons and

% SCRCIC
eliminate any environmental risk i s b - k
. c === Episodic, Unsaturated Flow
to ground water. Figure 1 pre- = *oa = ©_Saturated Flow
sents schematic representations §

of field chloride analyses that are

common for saturated and
unsaturated release scenarios.

8 8
=
s
z
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¥
T
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In summary, sites where chloride

or other constituents of concern

penetrated deep into the vadose

zone probably experienced long-

term releases of relatively large volumes of water; or crude was not
released with the water and the filling of soil pores with asphaltic mate-
rial did not occur. Where penetration of the vadose zone was less than
20-30 feet, the release was episodic and consisted of a relatively small
volume of fluid.

Produced water potentially released to the environment from the Hobbs
SWD System may contain the following regulated constituents:

- Benzene

- Ethylbenzene

- Toluene

- Xylenes

- Naphthalenes

- Total Dissolved Solids
- Chloride

- Sulfate

Because the fate and transport of released chloride is essentially identical
to that of TDS and sulfate, soil samples can be evaluated for chloride

PPPENBINA ~ EUVIRGNMIAENTIL SETTING OF SEGTISN 28 7105 RETEAND SDRLSTRENNG ARER
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representations of field
chloride analyses that are
common for the two different
release scenarios.
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R.T. Hicks CoNSULTANTS, LTD.

only; and one may remain confident that concentrations of chloride will
indicate the presence of similar concentrations of other non-hydrocarbon
constituents.

The regulated hydrocarbon constituents can behave independently of
each other due to different rates of biodegradation and sorption. Field
measurements of total organic vapors are very useful in providing a
qualitative measure of the concentration of volatile organic constituents
(e.g. benzene) in soil, and therefore, this field measurement is employed
to identify which samples will undergo laboratory analysis.
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2.0 HYDROGEOLOGY OF
SECTION 29

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

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

Private supply wells sampled by ROC,

Supply wells with water sample data from by Intera’s (2003), and
Water supply wells that have lithologic information in Exhibit A-
1 collected from the Office of the State Engineer (OSE).

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

Drillers” logs on file with the OSE and published descriptions of the
upper Ogallala Formation (Nicholson and Clebsch, 1961; Ash, 1963)
generally agree with the lithologic profile presented in Plate A-2. Be-
neath the thin layer of topsoil, caliche is present in the uppermost vadose
zone to a depth of 24-28-feet. Below this caliche layer, several supply
well logs report penetration of a clay/shale zone, which was not ob-
served in the F-29-1a boring but may exist elsewhere in Section 29. As
Plate A-2 shows, lithologic logs describe very fine grained sand and silt
with thin layers of caliche between the surface and a depth of 24-feet
and primarily a sand-silt to the total depth (102-feet). In the supply well
logs, “sandstone” (which R.T. Hicks Consultants describes as “caliche”)
dominates the upper vadose zone to depth of about 25-feet; “sand”
(which R.T. Hicks Consultants describes as “very fine grained sand-silt”)
dominates the lower vadose zone to a depth of about 65-feet.

Plate A-3 (see Composite Profile 1), which is a composite lithologic
profile based upon available data, is considered to adequately represent
the texture of the vadose zone and upper saturated zone throughout
Section 29. The driller’s logs that describe a clay/shale zone below the
uppermost caliche suggest the uppermost vadose zone could be locally
finer-grained than described in Plate A-2.
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®.T. Hicks CoNSULTANTS, LTD.

Plate A-3 also contains a second composite profile representing an
excavated soil profile in Section 29, which is representative of sites where
ROC removed portions of the upper vadose zone during the abandon-
ment program. In this profile, the upper 19-feet (the maximum reach of
a backhoe) of sand and caliche is replaced with a loamy sand. As the
loamy sand has a higher hydraulic conductivity than the caliche and
sand it replaces, overstating depth of excavation is conservative of
ground water quality from a modeling viewpoint.

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

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

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

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

To create a potentiometric surface map for the site, USGS gauging data
from 2001-2002 was employed. Table A-1 presents the water level data,
and Plate A-4 is the result. Ground water flows east-southeast in Section
29 under a hydraulic gradient of approximately 0.0036. Locally, within
Section 29, ground water flows east. In general, ground water flow in
Section 29 is concluded to be east-southeast with a hydraulic gradient of
0.003.

Plate A-5 presents two hydrographs of nearby USGS wells showing that
ground water elevations near Section 29 have decreased by 10-feet since
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1985. Plate A-1 shows the locations of these two wells: near the airport
and at the southern city limit of Hobbs.

2.3 GROUND WATER QUALITY IN SECTION 29
Data submitted to NMOCD by ROC data and data from the Intera

report (2003) indicated no petroleum hydrocarbons were detected in
ground water during that sampling event. Chloride ion is above the
Water Quality Control Commission standard of 250 mg/L in many
samples within and up gradient of Section 29. Plate A-6 presents the
chloride concentrations in 2003 for wells sampled by Intera (2003) and
ROC.

As Plate A-6 of this report and Figure 4 of the 2003 Intera report show,
chloride concentration in Section 29 generally ranges between about 85
ppm and 140 ppm. Within Section 29, eight wells exceed the Water
Quality Control Commission ground water standard of 250 ppm
chloride. These wells are geographically distributed throughout Sec-
tion 29. Plate A-6 also shows that two wells north of Section 29 and
two wells west of the investigated sites also exceed the numerical
standard. Up gradient and down gradient from wells that exceed the
250 ppm chloride standard are other wells that fall within the 85-140
ppm range that typifies Section 29.

The variation in chloride concentration expressed in map view (Plate A-
6) 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.
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Logger: David Hamilton Client:
Driller: Eades Drilling Rice Operating Company
Drilling Method: Air Rotary
Start Date: 11/3/2004
End Date: 11/6/2004 Location:

T18S R38E

Section 29, Unit F

Well ID:

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

Field data

Depth
(feet) Description tion Depth Chiloride mglkg PID
0.0 Surface, 0 - 1 feet Cement, 0
20 3 feet
4.0 Calliche, clay, sand , moist, 1 - 13 feet, Som
gg hydrocarbon impact 6.0 203 547
10.0 X 11.0 174 1575
N
12'0 Caliche, fine grained sand, silt, light tan, ‘\E\:
0 13- 18 feet N
16.0 NN 16.0 106 1060
18.0 Caliche, well indurated , 18 - 21 feet Some odor ) '\\\\:
20.0 Caliche with some well indurated layers, \\ N }S\“:\‘: 21.0 73 1242
22.0 21 - 24 feet W N 22,0 78 1290
24.0 N‘ ‘\\\}i Hydrated
. RN NNy Hydrate
26.0 1& %ﬁ bentonite, | 26,0 91 1006
28.0 | Very fine grained sand, silt, light reddish tan At 30 feet: }:‘a\{\\} *S‘i‘\‘ 3-50 feet
30.0 24 - 36 feet Some hydrocarbon Q\\ % 31.0 83 1290
32.0 impact, :”\\\\\: \&
34.0 strong odor i’&»\‘\\\; \3\\\
36.0 Some caliche, 36 - 36.5 feet “&\% ff:t 36.0 85 403
\"
38.0 \\\\\ R
40.0 ) ! R \\} 41.0 92 432
Very fine grained sand, silt, tan - red, \ \\
42.0 36.5 - 48 feet N N
44.0 ' R N
. AN N
46.0 §: §\\\\\ 46.0 92 354
48.0 Caliche layer, 48 - 48.5 feet \\\\ ‘ & )
50.0 ! 51.0 72 527
2.0
24 0 Very fine grained sand, silt, tan -red, 56.0 a7 479
56.0 48.5 - 59 feet :
58.0 At59 feet: Sand, 59.0 94 414
60.0 Bore collapsing, 50-74 feet
62.0 Probe is wet. _Screen
64.0 Drilled with water 52-72 feet
66.0 below 59 feet
68.0
70.0
720
74.0
76.0
78.0 Very fine grained sand, silt, tan - red,
ggg 59 - 102 feet Hydrated
84.0 \\:“ 74-92 feet
86.0
88.0
90.0
92.0 Sand,
94.0 92-99 feet
96.0 Screen 94
98.0 Slump filled hole | : 99 feet
100.0 rom 99-102 e (ITTHENIIIE St
102.0
R.T. Hicks Consultants, I.td 9. . Plate A-2
901 Rio Grande Blvd NW Suite F-142 Hobbs F-29-1A Site
Alb , NM 87104 .
uaneraue Monitoring Well Boring September 2005

505-266-5004




Client:

HYDRUS-1D Profiles

Rice Operating Company

Location:
T18S R38E
Section 29
Depth Current Excavated Depth
(feet) Description Profile Description Profile (feet)
0.0 Sandy loam, 0 - 2 feet Sandy loam 0-1 feet 0.0
2.0 : 3 2.0
4.0 : R 4.0
6.0 6.0
8.0 Sand, caliche, 2-17 feet Loamy sand, 1-19 feet 8.0
10.0 10.0
12.0 12.0
14.0 B 14.0
16.0 Caliche, 17-19 feet 16.0
18.0 Sand, silt 19-20feet Sand, silt 19-20feet 18.0
20.0 Caliche, 20-22 feet Caliche, 20-22 feet 20.0
22.0 22.0
24.0 24.0
26.0 Sand, silt 22-34 feet Sand, silt 22-34 feet 26.0
28.0 28.0
30.0 30.0
32.0 32.0
34.0 Caliche, 34-35 feet Caliche, 34-35 feet 34.0
36.0 36.0
38.0 Sand, silt, 35-45 feet Sand, silt, 35-45 feet 38.0
40.0 40.0
42.0 42.0
44.0 Sand , caliche, 45-47 feet Sand , caliche, 45-47 feet 44.0
46.0 46.0
48.0 48.0
50.0 50.0
52.0 Sand, silt, 47-59 feet Sand, silt, 47-59 feet 52.0
54.0 54.0
56.0 56.0
58.0 58.0
60.0 60.0
R.T. Hicks Consultants, Ltd . .
901 Rio Grande Blvd NW Suite F-142 Section 29 Sites Plate A-3
Albuquerque, NM 87104 Hydrus Profiles Developed October 2005

505-266-5004

from Exploratory Borings
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Albuquerque, New Mexico 87104

Plate A-5
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Rice Operating Company October 2005
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EXHIBIT A-1




Form WR-23 o STATE ENGINEER OFFICE HL’.LD ENGR LOG

WELL RECORD

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

Seetion 1

(A) Owner of well_HCEAL CIL PROL, 4 DRIFTING COWF

Street and Number._ 50 1919

T
ARTh]

City HIOH]

State !
Well vas drilled under Permit No £ C‘? coc ) and 15 Togated 1
_ WU 3 S¥ 3 SY % of Section A9 _Twp. 18 5
F - (B) Drilling Contractor ABFOQTT BT‘?(-:. .
S“E€F and _Nl_nnber BOL 6—?7. :
City EoBag

Drilling was commenced
diprilling was completed

MR TR
i Tt ‘of B40; deres§.

Flevation gt top of casing in feet gbove sea Jeyelu =
St@t\e whefhgr‘weu 15‘ shallow or é.l‘-tesiz:m . Sf".ﬁllow :

0y

™
.

T2

-Segtion 4 .’: .

- Depth v Feet .
Faw [T

PN Y SN [ E

Coeee d

Section 5

Tans of Glay yaed

Plugging imethod used

Plugging ‘approved bBy: :
L e [ | Moot sackTaea

;ééﬁént' Pliigs were placed as follows: = =~

= Fom - I o - -

/-_ Ay 0 (:‘ ) 659 Cl(_,uD Tocation No. ‘/ﬂ: ;’:’jlﬁ 23’57‘213
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Se%-tion [}
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ETY OUDT2.
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no' 0y brerz nesq
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The un&ei‘ﬁgnedxhereby certifies that to the best.of his knowledge and belnef the foregomg is a true and cor-

réct record af thE "éib‘bv'e‘" deseti
i

sLaeLhyg -

FT COMRECUGG T
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srame mnomEad Sk 9TL C0u; Hoi. < EY 1 410

S n CR0OD b1t .

HELD FNGR. LGG WELL RECORD

INSTRUC'PIQNS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer. All sections, except Section §, shall be answered as completely and

accurately as possible when any well is drilled, repsired or deepened. When this form is used as a plugging
record, only Section 1A and Section 5 need be completed.

e LIV, IV, DMl E BN,

Form WR-23

Section 1

(A) Owner of welLG{RIDAN. DELLLING - COXPINY, Ine,

Street and Number 2,00, Box 728

City _QDESS4.._ 7978% State _TpXq&

Well was drilled under Permit No..___Lsﬂléf.BL.r..___and is located in the

(B) Drilling Contractor.{bhotd _Brodthera __ License No. ¥Pwd8 .

0 Street and Number. PO, Rox 852. e
City HAobbs. . 88240 State . Naw Nexlos
" Drilling was commenced. June 10 19
‘Drilling was completed ... e dJune 20 “19_68

(Plat of 640 acres)
Elevation at top of casing in feet above sea level ... . —Total depth of well 110
State whether well is shallow or artesian __&halJoW ___ Depth to water upon completion. 40

Section 2 : © PRINCIPAL WATER-BEARING STRATA
No. Depth in-Feet Thickness in Description of Water-Bearing Formation
From To Feet
! a0 88 28 sand, water
P | 92 lu10 18 - 8and
3 .
4
5
Section 3 o : RECORD OF CASING
Dia Pounds Threads ~ | - Depth : . Perforations -
in. it in | - Top Bottom Fest Type Shoe From . To
7 21 | I [+ 2N T | 3 open 88,8 . . 81.0
Section 4 - .. RECORD OF MUDDING AND CEMENTING
Depth in Feet Dijameter | = Tons No. Sacks of
From | To | Hole in in. Ciay Cement Methods Used
I
Section 5 - : PLUGGING RECORD _
Name of ?luggmg Cdntractor - _— License No...
Street and Number : City. . State.
Touns of Clay used.________ Tons of Roughage used i _-Type of roughage , ’
Plugging method used : ' . Date Plugged_ 19
Plugging approved by: .. Cement Plugs were placed as follows:
o ' ] Depth of Plug
" Basin Su eor No. o el O No. of Sacks Used
- - e s —— —
. FOR USE OF STATE B
e Rl
Date Received _ ' -
1238 4 53
File No L - -4 23 > Use. (7 ﬂ Location No.,/ /»/ -% Je 15/.'/@3

S Ve BB Y1 SE..-.Yaof Section_ 18 Twp. 18 .8 . _RgeS8 K .




Section 6

LOG OF WELL
Depth in Feet "Thickness - . '
Teom To in Feet Color Type of Material Encountered -
é 8 surfnoe soll
21 15 caltohe
>3 S B 701 19 gand, tight
0. _ a8 28 sand, Water
a8 | 92 24 sand, tighd
08 110 18 aand

The undersignied heréby certifies that, to the best of his knowledge and behef the foregaing is a true and cor-’

rect record of the above descnbed well

L~¢397

f)aa K

_/7

’za'z'/u,,&o(_ // / vﬁ?/

Well Driller




Revised Sune 1972
STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

(A) Ownerofwell ..Qil Field Rental Service Co, Owner's Well No, . 2~8716
Street or Post Office Address 1312 Kiowsg

City and State _____Hobbs, New Mexico 88240

-, Well was drilled under Permit No L.=8716 and is located in the:
. a. % 5 NGy ME. Y of Section 20 Township 4= % Range R N.M.P.M.
b. Tract NO\eooo B of MapNo._________ of the Firgh Unit of College Park Industrial
c. LotNo,_ _of B];cl( No. of the
Subdivision, recorded in Lea County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Conlractor abbott Bros. Drilling License No,____WD=46
Address P.O. Box 637, Hobbs, New Mexico 88240
Drilling Began —3/23/82 ____ Completed _3/24/82  Typetools_Cable Sizeofhole_8% _ i
Elevation of land surface or at well is ft. Totaldepthof well.__ 130  fe.
Completed well is & shallow [ artesian. Depth to water upon completion of wello 49  ft

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness L. . ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
49 92 43 Sand

Section 3, RECORD OF CASING

Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
6-5/8 172 qulﬂpﬂ Q 132 132 None : 54 132

Section 4, RECORD OF MUDDING AND CEMENTING

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

Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor
Address Depth in Feet Cubic Feet
Plugging Method . ) Top Bottom of Cement
Date Well Plugged.
Plugging approved by:

[ [l RS |

State Engineer Representative

FOR USE OF STATE ENGINEER ONLY

Date Received R
. Ma}r(.b. 26, 1982 Quad A WL FSL

File No._..L=8716 Use.__DIC " Location No.__18.38,20,213344

/.




Section §. LOG OF HOLE
Fm’:‘:Plh 5 Fee;*o Ti}:cé::tss Color and Type of Material Encountered
0 3 3 Surface soil
3 26 23 Caliche
26 49 23 Sand-tight
49 92 43 Sand-water
92 110 18 Sand-tight
110 118 g Sand-rock
118 130 12 Sand

Section 7. REMARKS AND ADDITIONAL INFORMATION

<
~

i~ 8§70 back

S0y
vy

]
=]

W7
ERTRT

}

83 2

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

INSTRUCTIONS: This for <iould be executed in triplicate, preferably typewritten, and submitted-t- -"a appfopriate district office
of the State Engineer. A .‘x_iuns, except Section 5, shall be answered as completely and accural possible when any well is
drilled, repaired or deepen. - Ahen this form is used as a plugging record. only Section 1(a) and Section nced be completed.




.1/‘

Revised June 1972

STATE ENGINEER OFFICE

WELL RECORD FIELD ENGR. LOR
obbekads b Alke A1l
Section 1. GENERAL INFORMATION
(A) Owner of well AA M‘A(L&d Owner’s Well No,
Street or Post Office Address 1476. 0. B'wadwall_
Cily and Stale HObw38240
Well was drilled under Permit No L-£851 and is located in the:
a, w MUy S %_NE_ ¥ of Section__20 _ Township _18S._ Range _ 3§E N.M.P.M.
9
b. Tract No.. of Map No. of the
c, Lot No, of Block No. of the 2 Unit Cotlege Park Indusinial
Subdivision, recorded in lea County, .
d. X= feet, Y= fect, N.M. Coordinate Systcmn ‘Zone in’
the Grant.
t T
{B) Drilling Contsactor Larnny's OnibLing License No.___WDEE2
Addrest 2601 W, Benden Hobbs, NM 85240
Drilling Began __llﬁ___._ Completed ____M_._. Type tools __LAdnone  __ size of hole_ &% _in.

Elevation of Jand surface or

Completed well is

at well is

L shatiow (. artesian,

ft. Totaldepth of well . 120 1t
Depth to water upon completionof well .54 ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness L . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (galions per minute)
54 120. 66 sand § sandstone 28
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length - Perforations
(inches) per foot | perin. Top Bottom (feet) . Type of Shoe From To
55 | 160pVC -1 10 | 121 100 120

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Fect

Hole Sacks Cubic Feet Method of Placement

From To

Diameter of Mud of Cement

Plugging Contractor

Section 5. PLUGGING RECORD

" * "Depth in Feet

Address ‘J\lkb‘ Cubic Feet
Plugging Mcthod - N Top Bottom of Cement
Date Well Plugged M B -
Plugging approved by: 2
o . 3
State Engineer Representative 4
. FOR USE OF STATE ENGINEER ONLY .
Date Received 82 ’ o
July 9, 19 Quad FWL FSL
ag ‘ * 18.38.20.23141
L-8851 Use D&s Location Ne

File No..

Temp. on N. E. Cozner::



Section 6. LOG OF HOLE

Fmi”‘h in FwTO Thickness Color 2nd Type of Material Encountered
0 2 2 topsoil
2 38 36 caliche
38 60 22 sand § sandstone
60 68 8 hand ned noch sand § sandstone
&8 120 52 sand, think Layens of sandstone

\ -

Section 7. REMARKS AND ADDITIONAL INFORMATION

L-885) back

e and corsect record of the above

The undersigned hereby certifies that, to the best of his knowledge and belief, the forzgoing is
described hole. s - .

CAA

P -
Daer <
_ | o D
L . L e
InTTRUCTIONS: This form <hould be execuled in triplicate, preferably typewritten, and submitied te =~ - appm§riate district office

of the State Engineer. Al . ons, except Seclion 5, shali be answered as completely snd accuraie ) ossible when any well is
drilled, n;.paired or deepenec. ihen this form is used as a plugging record, only Section i(a) and Section & ,ced be completed.

(A




STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION
(A) Owner of well Big Homn Tank Rental

Revised June 1972

Owner's Well No,

Street or Post Office Address 2139 Faench Dk,

City and State Hobba, NM 88240
Well was drilfed under Permit No I-_3867 and s located in the:
a, Ve YMNE v _NE v of Sect@on_,ﬂ_ Township 183 Range._38E N.M.P.M.
b. Tract No.__ of Map Nov. " of the
c. LotNo. of Block Na. of the
Subdivision, recorded in lea .— County.
d. X= feet, Y= feet, N.M. Coordinate System ‘ Zone in
the Grant,
{B) Drilling Contractor lnamjLL D lLing License No.____[ID£87 ‘

Address
7-9-82
Drilling Began "

Elevation of land surface or

Z2EQT Of, Rendex
7-10-52 .
Completed .. Type tools —buften biz . . Sizeof hole__§% __in.

at well is ft. Total depth of well______ 120 ft.

thhx’ NiL BB 4¢

Completed well is I'yf.l shallow [} artesian.

Depth to water upon completionof well 52 ____ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness L. . L Estimated Yield
From To in Feet Description of Water-Bearing Formatjon (gallons per minute)
60 108 48 sand § sandszone ' T
Section 3. RECORD OF CASING
Gneves | prtoon | e e hemon | el | DeofSher | Rerhe
5% 160pVC 1 120 126 : 100 ‘120

Section 4. RECORD OF MUDDING AND CEMENTING

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

Section 5. PLUGGING RECORD
Plugging Contractor
Address No. Depth in Feet Cubic Feet
Pluggirig Method . Top Bottom of Cement
Datc Well Plugged 1
Plugging approved by: 2

State Engincer Representative 4
) FOR USE OF STATE ENGINEER ONLY
Date Recejved August 23, 1982
; Quad _ FWL FSL
/ File No 1-8867 Use D&S : Location No. 18.38.29.22244




. Section 6, LOG OF HOLE
T Thickness Color and Type of Material Encountered
0 27 27 caliche
27 33 é gy clay
33 35 2 fand red nock
Bm | 47 1 sand
47 63 16 sand & sandstone
63 67 47| hand aed nock.
67 108 41 sdand & sandsione
108 120 12 hand aed noch

A

Section 7. REMARKS AND ADDITIONAL INFORMATION

L~ Sgé7 | z)OC'/f

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

INSTRUCTIONS: This form should be execuled in triplicate, preferably Iypt-:\vrillen, #nd submilted to '~ ~ appropriate district oflice
Jof tbe Stite Engineer. AJI( ons, except Seclion §, shail be answered as completely and accurate. ~— sossible when.any well is
drilled, repaired or decpene. .en this form is used as a plugging record, only Section H{a) and Section »  <d be completed.

g




Form WR-23

STATE ENGINEER OFFICE FEL

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate,

preferably typewritten, and submitted to the

nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaired or deepened, When this form is used as a plugging

record, only Section 1A and Section 5 need be completed.
Section 1

xtate Tanlk diesntal Co,

(A) Owner of well___T¥0
Street and Number____130%

305

City . fiobbs,

State MNew i'avico

Well was drilled under Permit No,..L.=70:15
DM Yy SW Yy BY¥i. Y% of Section..29

- and is located in the
Twp 185 Rge._ 380

R, Fusesg

(B) Drilling Contractor...C.e

~hite License NoiilQQ

Street and Number Box 56 . ]
City Eobbs, State Mew ¥e-ico
| Drilling was commenced (Tct..l 14 19.72
- t Drilling was completed.: Gevo 18, 1972
-(Plat of 640 acres)
Elevation at top of casing in feet above sealevel . . ____ Total depth of wellL50

State whether well is shallow or artesian Shallow

Section 2

Depth to water upon.completion____ 59 ..

PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet ‘Thickness in ' Description of Watsr-Bearing Formation
From To Feet :
1 62 150 | 9 Gopd, sand rock
2
3
4 .
E]
Section 3 RECORD OF CASING
Dia |" Pounds Threads Depth Feet Type Shoe Perforations
in. . ft. in Top Bottom = o From To
5 13 g 2 . 1150 154G _none 110 150
Section 4 I RECORD OF MUDDING AND CEMENTING
Dapth in Feet | Diameter . Tons No. Sacks of
From To | Hole in in. Clay Cement Methods Used
i
Section 5 PLUGGING RECORD

Name of Plugging Contractor.

Street and Number—— City.

License No,
State:

Tons of Clay used.._.______ Tons of Rougixage used .

Type of roughage

Plugging method used
Plugging approved by:

Date Plugged 19.
Cement Plugs were placed as follows:

Depth of Flug

S A i No. of
From ey o."of Sacks Used

B WP W E RO

FOR USE OF STATE ENG ONLY

i1 J,lJ'.u.l.' 1

ORI HYIS
1140 W33 AYLS

Date Received

|58 Wi wg L0 16l

UseD’ (’

- -
Location No. YA 529 3.5/

File l‘i'o./4 = '.7., é’) C QF




Section 6

LOG OF WELL

" Depth in Feet Thickuess

From o In Feet Color '.F‘ypc of Material Encountered -
a2 2 ¥ firown Joil %. rock .
2 <27 25 hite Caliche & rock

27 i7 19 |erev gzndy shale -

¥ 43 & * Sand rock

42 69 17 red Gend

69 140 g0 " Gend, sand rock shells

140 150 1¢ Grey Sapd, course

The undérsigned hereby certifies that, to the best of his knowledge arid belief, the foregoing is 2 true and.

réct record of the above described well.

L~ 7005 beck

LLL7




Revised June 1972

STATEENGINEER OFFICE

WELL RECORD ‘ FIELD EBten 1

Section 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 79101

Wel) was drilled under Permit No. L-7570 and is located in the:

a, v SW 4 SW  y SW yf Section 29 Township 185 Range 38E

N.M.P,

M.

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

¢. Lot No, of Block No. of the

Subdivision, recorded in Lea County.

d. X= feet, Y= feet, N.M. Coordinate System

Zone

the

in

Grant,

(B) Drilling Contractor__Abbott Bros. License No, ¥D-46

Address_ P.0. Box 637, Hohhs, Vew Hevicao - BR8240

Drilling Began 6 21/7 6 Completed .__Q/QQ____/LG___. Type tools _-‘M-_e_.___ Size of hole

_8% i

Elevation of land suriace or at well is ft. Total depth of well 122 ft.
Completed well is @ shallow [J. artesian. -+ - Depth to water upon completion of well 48 ft.
Section 2. PRINCIPAL WATER-BEARING STRATA -
Depth in Fect Thickness L . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
48 122 74
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
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 Diameter of Mud of Cement : Method of Placement
Section 5, PLUGGING RECORD
Pliigging Contractor e
Address No Depth in Feet Cubic Feet
Plugging Method ) Tep Bottom of Cement
Date Well Plugged 1
Plugging approved by: : - 2
3
State Engineer Representative 4
o FOR USE OF STATE ENGINEER ONLY
Date Received
Quad .. FWL FSL
e swn Y ’ . - Yo
File No ol Use Location No..2" =~ -




Section 6. LOG OF HOLE
Dopth fn Feel T‘hiékness Color and Type of Material Encountered
From To in Feet
2] 2 2 Surface soil
2 35 33 Caliche
35 48 13 Sand~tight
48 116 68 Sand~water
116 122 6 Sand~tight
)
§
- sl . N o . - .
oy 8 Section 7. REMARKS AND ADDITIONAL INFORMATION
2 . . .
E Lo
- [~T57D back
:.-, ' .
=
[
S

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.

INSTRUCTIONS: This fe
of ‘the State Engineer. As

Driller

“would be executed in triplicate, preferably typewritten, and submitted ¢
.fons, except Section 3, shall be answered as completely and accurate -

drilled, repaired or deepened When this form is used as a plugeing record, only Section J(a) and Section ! nced be completed.

R

appropriate district office
‘possible when any well is




- e e e i e v

" . STATE ENGINEER OFFICE
WELL RECORD

Section |. GENERAL INFORMATION

(A) Ownerofwell_Texland Petroleum- Hobbs LLC
Street or Post Office Address /77 main street suite 3200

A ) -

Revised June 1972

Owner’s Wetl No. 1

City and State ort Worth Tx 76102

L-11 176 Explore

and s located in the:

Well was drilled under Permit No

adb v M. % OSF YiofSection 29 Township 18 South Range 38 ea'st _ NMPM.
‘ b. Tract No._. _of Map No. of the
c. Lot No. . of Block No. of the
Subdivision, recarded in Lea County,
d. X= feet, Y= fcei, NM Coordinate System Zone in
the : Grant.
(B) Drilling Contractor____Robinson 'Dr illing License No._ ¥ D 1498
AddressP0_BOY 3495 Seminole TX 79360
Drilting Began 7 =31=01 _ Completed _5,_“;3;Ql_._;_;;‘ypc tools_Botary __ _ sizeofhole_18 " _in,
Elevalion of land surface or ' at well is. ft. i‘otal depth of well 220 ft.
65 ft.

Completed well is X1 shallow [ artesian,

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth to water upon completion of w:ep

Depth in Feet Thickness o o Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
111 210 99 Sand & Gravel
i
Section 3. RECORD OF CASING -
Diameter Pounds Threads Depth in Feet Length . . Per[ora'ﬁons
(inches) per foot per in. Top Bottom - (feet) Type of Shoe From To
12 3/4 Welded| +1 220 221 none 125 1215
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 —_N/A

Address _ No Depth in Feet Cubic Fect
Plugging Mcthod i Tep Bottom of Cement
Date Well Plugged. ]
Plugging approved by: 2
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY ?ﬂ /QQQ '7£
Date Received 0 5//0/0/
Quad FWL FSL
“File No /"— ///- /7C’ Use :)P\D Locatjor No.lzlgg"ga/l 4/¢43




A OATUS ] DI 1SFMG MM DA TE ENG. ;505 623 8559
; 2

Seetion 6. LOG OF HOLE

Fmﬁ”""’ inFy o Thickness Colar and Type of Mate, - sountered-
0 2 2 TOpsoil v

2 4 2 Rock

4 18 14 Calichi

18 A 21 3 Rock

21- 28 7 Calichi’

28 ‘ 52 24 Sandy <_:1g with Rock ledaes
52 ' 108 56 Sand with sandstone streaks
108 111 3 Rock

111 210 99 Sand&Grav.el

210 _215 5 : Sandvi:-‘chxv

215 220 5 Red Bed

Section 7. REMARKS AND ADDITIONAL INFORMATION

[ =11174 back

The undersigned hereby certifics that, to the best of his knowledge and belief, the fore g iv 2 true and .comct srecord of ;he abor
described hole., . ﬂ)‘ : '

¥ Driller
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted.to the appropriate di.strict offit

o(‘ the State Engineer. All sections, except Section S, shall be answered as completely and accurately as possible when any well
drilled, repaired. or deepened, When this form is used as a plugging record, only Section 1(2) and Section S need be completed.

T




Date of Receipt.

(This form to be executed in triplicata)

WELL RECORD

L v

Naume of permittee, nengdin  delyia

Strect or P, O.

City and State Jiorpr-ant, ki

1. Well location and deseription: The ...
[

1,

O casing abave sea level, ...coe....

U, i u,

B Elevu.tion of top of

........ . Township i 5

u— fect; dlameter of hole, ...l inches; total depth, ... 5F...._. fect;

Y 1 ey o
depth to watev upon completon, —-...dil. ... feet; drilling was commenced by 19,
' and completed fm3h57 19.__; name of drilling coxntractor sl e luaslowdite
tiae B : ey e
; Address, 202 5&, a 3 Driller's License No. wue.tim B 3G
2. Principal Water-bearing Straia:
Depth 1z Foot Thckuess Deseription 0f Water-bearing Farmatlon
Frowm To
Me.r 35 i@ 35 Led sand course
! No. 2 TantE 3] 10 jied sanc cowrae hard
NI o2 e 3 i ’
No. 3 5] &7 3 ited vand course hard
No. 4 .
No. 5
3. Casing Record: !
Dismeter FPoonds Threads  Dépth of Cnslag ot Xinex  Feet of . Perforsilon
in loches per it. per ioch Top Bottom Cualag Type of Shot Frum To
7 24 10 7 a8 _S% .. __ A7
4. If ebove construction replaces old well fo be abandoned, give location: %, %, %
of Section oo sy ‘TOWnship Range ; name and address of plugglng contractar,
date of plugging 18......; deseribe how well was plugged: coe. SR
SEP 23

3

e
— -
oL
.

(£.35.30 /2.3 <




5. Log of Well:

ml)emh 2 Bect To nl;m;:::’ Nexcription of Formntisn
8 1 1 e ich]
i & 5 Claasiie rock herd
. 3 <
3¢ S8 5
5 Vil 32?:‘ 15 figy L esurse.
9 75 b Toc site
) ' 35 e ' o o cgurae hard
=5 a7 3 ci couys‘e' hard

Thie unvdersigv_ned hereby certifies that, to the best of his koowledge and bellef, the foregoing is a true

caorrect record of tho above described well

Instructiona

Licended Well Dritler

This form shall be executed, preferably typewritten, in triplicate and filed with tbe S(;'ateA Eng.l-nee.r's Otfice at
Roswell, New‘M’exlco, within 10 dayn after driling has been completed. Data on waterbearing sivate and on all

formations encountered should be s8s complete aud accurate as possible.

[ - 2395




Form WR-23 o STATE ENGINEER OFFICE ’

FIELD ENGR. LOG WELL RECORD

INS'I‘RU(_ZTIQNS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer, All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging

record, only Section 1A and Section 5 need be completed,,

- 23

Section 1
(A) Owner of well Amn.l"&da Petroleum Corp.
Street and Number. Drawar ‘D = - =
City _ Monument , State _New Mexieo
Well was deilled uner Permit No L5849 and is located jn the
" £Z] 0%'0R£ Si&:timl 30 %wp 185 Rge
4 L}
(B) Drilling Contractor. B. -‘6 uSSlg'White License I\To..._‘.,'____D99
Street and Number. ox 5 - e *~ -
City ~  Hobbs, State ¥eW Mexioo
Drilling was comrmenced Fab, 10, . 19‘66
: — Drilling was compléted Feb. 12, 1556
(Plat of 640 acres) : - :
Elevation at top of casing in feet above sea level Un‘l_:__own Total depth of well 3 8
State whether well is shallow or artesian Shal low Depth to water upon completion 34
Section 2 PRINCIPAL WATER-BEARING STRATA
No. _&Ew Thickness in Description of Water-Bearing Formation
Trom To Feet
1 34. | 38 L Sand & sand rook
2 ) '
3
4
5
Section 3 ’ RECORD OF CASING
Dia Pounds Threads : Depth Perforations
i 1t i Top | Boflom | Lo Topg Shoe Teom To
6 5/8 |18 none 0 20 20 None Yona
Section 4 . RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks ot
From To~—| Hole in in. Clay Cement - Methods Used
0 20 8 13 yds.. |Dump remix around casing
I
Section 5 : © PLUGGING RECORD
Name of Plugging Contractor Tk ...Litense No.._
Street and Number. S City. State:__-
Tons of Clay used—....." Tons of Bdughag‘e used - Type of roughagé__;__.___;_
Plugging method used - - _.._Date Plugged’ 19
Plugging approved by:- C C_e.mgnt— Plugs were placed as follows:
Noa. __-.Frlzifté._d ;;'}_._.._:g | . No. of Sacks Used

Basin Supervisor

Tedii: 13 {4

FOR USE OF STATE ENGINEER

Date Received

PYB 0T (- sos

Location No.[f?»sg-- S()« /4 4=

{re vogZe S92 vse il



“Section 6

LOG OF WELL
i pee T [ T o ot Mt Eovmre
Q.4 -2 2 Brown Soll &-rook:
2- "5 3 White Celiohe rook . .
5. 20 15 -Whits ~Caliche
20 - | 25 5 White - Calloche rook S
25 | 29 4 Gray Sandy shale & oaliche rock'
29 38 9 "Sand & sand rook

Grey

‘rect record of the above described: well

LjE?&?bmk




¥orm WR-23 Co STATE ENGINEER OFFICE

WELL RECORD

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

Section 1 .
(A) Owner of well........Jaker Q1)1 Tools, Ing.
Street and Number Box 1295
City Habb-?s State Now Nexieo
Well was drilled under Permit No.... £~298¢ and is located in the
y‘ﬁ.% Salfs 7 N Vs of Section 32 ’I\yp 189 Rge 385%
(B) Drilling Contractor.... QsRe_Musaleuhite License No.... 0 99
Street and Number Boz 56
City Hobbds, £ State .New Mexido
Drilling was commenced Sapts 10 19.38
Drilling was completed Sapty 11 1965
(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 ta waler upon completion___$9
Section 2 PRINCIPAL WATER-BEARING STRATA
No, | Depthin Feet | Thickness in Descriptlon of Water-Bearing Formation
From To Feet
! <0 a0 20 Sand & smd rook
2 .
3
T4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforations
in. 1t in Top Bottom Feet Type Shoe From To
& 5/8 18 8 0 200 100 Collar 70 100
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hoale in in. Clay Cement Methods Used
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:

Depth of Plug No. of Sacks Used

- | Ne. -
. . Basin Supervisor ? From Ta
i i i
[ GG o
FOR USE OF STATE ENGINEER-ONLY:!
3 AT
Date Received ; SIS RA s o

File No.




Section 6 LOG OF WELL

I\'?:;pm in Fe;to Tﬁd&? Color Type of Material Encountered
0 b 1 Brown Sotl
1 28 27 White Calsghia & rock

28 35 7 arey Sandy shale

35 40 K Brown Quaritrite

40 80 40 Rod, Sand & sgnd rock

80 100 20 Red Sand, fine

[ ~2964 back

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 '




-

(‘This form to be executed in (riplicate)

WELL RECORD

‘ Date 0f RECEIPt .ovvvorcrereeresrisiisrins " permit No. L2555 ..

Name of permittee, .Sl€L1Y. 031 .Ca,

Street oy P. OLTAWET. Do Ciby and StateHON S, N iexico

1. Well location and description: The ... 95k Y, well is located in-. 28t Ve, S Ya
(shollpw or a 1)
W e i of Sccbion .32 , Township 185 Range .38, 5. ; Eevation of top of
O casibg above sea level, ........... feet; diameter of hole, ... & inches; total depth, .130......... feet;

, 18.5L,

depth to water upon completion,'..4,,..3.4;.‘...‘....... feet; drilling was commenced .,

" and completed ... une. 25 1954 .; name of drilling contractor e B BUrKE. oo,
e BOX. 306 . ; Address, .Hobbs,..Hew. lexico. . ..; prllers License No. {fDwLld ...
2, Principal Water-bearing Strata:
Depth i Feet :
From To Thickness Deseription of Water-be¢aring Formation
No.1 Sh 85 31 . Water Sand
No.2 3101 ¥ 116 - 15 Water Sand
No. 3
No, 4
No. 5 :
3. Casing Record:
Diamsier Paunds Threzds  Dzopth of br:ing or Liner Feet of ’ Perforation
: in Ineckes per 1L per iuch Top Bottom Casing Type of Shee Yrom . To
6 5/8 20 10 0...313 . . .113 . collar. .. ..&5 113
e - CEMENGEd from O Lo 57 : S
4. If above construction replaces old well to be abandoned, give location: Ya, Y4, Ya
O of Section ... , TOownship ..ovvevmenn , Range R— ; name and address of plugging contn_:ctcr.
date of plugging vy 183 describe how well was PHIBEEd! ..iviiniseirisenanees
e e
b =
QN R
JuL 1 1964
I"
GFFICE e
CEOUND WATER sl:!!l’l‘-i!iilaOR
S oL, NEW NMENCD ) \
. - o o - T =
RS D W P WGP




L ~3555 back

8. Log of Well:

O o L 0 Lo Top Soil
l;, A 25 21 Caliche
Zé ” 3k 9 | Pack Sand
.‘ 34 39 . 5 Water Sand (vreak)
T 5 15 | Pack Sand
54| 85-‘ 13 ' Wa"cer' Sand
35~ . 9Lr 9 Hard Sand Rock
9 101 7 Tight Sand
101 . 116 ‘ 15 Water Sand

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

BTy - 32333 &

T rilensed Yoal Brilier

Instructions

This form shall be executed, preferably typewritten, 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
formations encountered should be as complete and mccurate as Possible,




(This form to be executed in triplicate).

WELL RECORD

Date of Receipt July 9,.1953

Namn of permittee, Joe P, Dutton

Street or POGONGINENtAL Tank GOa. ... , City and State...Hobbs.,. New Mexi co- .- —

1. Well Jocation and deseription: The.....SH h.ﬂl‘lpwi..-..,ﬁive‘ll 1 located in.__. f’. q'}: - 9
(shadlow or uriesiun)

SW....Y% of Section...33 'I’ov;ﬁslx;;;:lg....s.alth Ra:

; Elevation of top of

eB&-Eastl ‘

O casing above sex level, c—eeen.. ..feet; diameter of hale, ....-.7_.__._.._. inches; total depth, ... _'1.12_ ..... Teet;

o

depth to water upon completion, ....28.

ed..._June 23 ‘1953

NS . :
.3 name of drilling contraclor.‘-‘-.Ed.a,_‘B..

..Hohﬁs..,-.

and teted..dune 213

L £
;; Driller’s Lif.en.se Na-WDr.J,ll-..

" Box.637

2. Principal Water-bearing Stm'ta:

Depth in Feot .
From To Thlckness oL Deseription of Water-bearlng Formatlon
T T ey T -
No. 1 . - .
- 63 70 q Water sand e oy
TR N P, [P
No. 2 -
76 88 12 Water. sand
No, 3 .
102 112 10 Vater sand
No. 4 . o ’
No. §
3. Casing Record:
Diameter . Pounda Threads Yenth ot Caslng ox Liner Feet of ) Pérforntlons
in fnches per 1t. per inch Top Tsottom Caslag . Espe of Bhos:. - Froo To

SR 1= S & & S

5% A7...8 0. A1 1317 none

4, It above construction replaces old well to be abaxidonéd, give locetion:...— L e, %, %
of Section TPownshi Range.. ... ; name and address of plugping contractor,

date‘bl‘ plugging. 5 19...2...; describe how well was plugged:

Ve




6. Log of Well:

"""‘?z?}‘ o | TR o Dereription of Forfuatlon 5, | "o
;q_._Q,;_-:____J,_._-T, 1|, Top anill
i 22 2} ;unam,ff?aliche <
22 — _3_8:~ ___16 pack sand
__38 | _Q? " L hard sand pqu
.k‘LZ .fgé‘$~ H 21 .'pack sand -

water sand

(RGO . Vo

hard sand ro ck

water sand

g8 102 L tight sand
102 112 water sand v
Less [toon B &y
: PR
irn len LRt L : I L%

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

rect record of the above described well,

Llcmm el Drifler

Instructions

This form sheall be executed, preferably typewritten, in triplicate and filed with the State Engineer's Office at Ros-
well, New Mexlco, within 10 days after driling has been completed Data on water-besrmg strata and on all forme-

"tions encountered should be as complete and accurate as possible.
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APPENDIX C




Scii Bore

System: dolh s Location: ¢ riyg.) 4¢ GW: 5¢  Landowner (s
Pd

Soil Bore: J.+ <29 4" GPS: Coord. System UTM j7 ¢7/4 71 £
VL £ Sec. 29 T )9 R 3¢ Map Datum Nad82 3677 69 27
Depth Cl. PiD. Calor. Time

é ’ ;10 :5’ 7 5"7 H{.m.' U(’l’h” P/rﬂ(f ““,i o ’u m-/;d/'

i 124 15725 “ > 1%

7 7T PEINS, s "

2 23 PCNNRY  Ton codche Soure  erder

23" 22k 290 - )

g ! g/ lopl Fidd  Fpe  Samed N
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Fax: (505) 397-1471
Reported:
11/12/04 16:01

Project: F-29-1A
Project Number: None Given
Project Manager: Kristin Pope

Rice Operating Co.
122 W, Taylor
Hobbs NM, 88240

ANALYTICAL REPORT FOR SAMPLES

{ Sampie 1D Laboratory ID Magrix Date Sampied Date Rcccivch
S8 @ 4K 10005-01 Solid 11/03/04 00:00 11/10/04 07:50
+K10005-02 Solid 11/03/04 00:00 11710704 07:50
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Rice Operating Co.
122 W, Taylor
Hobhs NM. 88240

Project: F-29-1A
Project Number: None Given
Project Manager: Kristin Pope

Fax: (503) 397-1471

Reported:
11712/04 16:01

Organies by GC
Environmental Lab of Texas

Reporting .

Analyle Result Limit  Units Dilution  8ateh Prepared Analvzed Method Noted
SB @ 11 ft. (4K 1D005-01) Solid

Benzene ND 1.025¢) mg'kg dry 25 EK41203  [1/11/04 11/11/04 EPA 80218
Toluene ND 0.0220 " v " " " »
Ethvibenzene ND 0.0250 " " " " " "
Xylene (pfm) ND 0.0250 “ » v " " K
Xylene (0} ND 0.0250 . " " " .
Surragate: u.a,a-Trifluorotoluene 8§22% 30-120 " v o "
Surrogate: 5-Bromofinorcbenzens 92.2% 80-120 “ " " "
Gasoline Range Organics C6-C12 ND 10.0 mgikg dry i EK40906 11/10/04 [1/14/04  EPA 801SM
Diesel Range Organics >C12-C35 ND 10.0 * ’ " " " v
Total Hvdrocarbon C6-C35 ND 0.0 i ! " * "
Surrogate: 1-Chioroociane 93.2% 70-i30 " " K "
Surrogare: [-Chierooctadecane 103 % 70-130 " " " ”

SB @ 39 ft. (4K10005-02) Solid
‘Benzene ND 0.0250 mg/kg dry 25 EK4120% 111104 t1/11/04  EPA 80218
Toluene ND D.0250 ! " " " v "
Ethylbenzene ND (0.0230 " " N " " “
Kylene (p/m) ND 0.0230 N " " " " !
Xyliene (0} ND 0.0250 . “ “ " " "
Swrragarte: a.a.a-Trifluorctoluene P33 % 80-120 " " " "
Surrogate: 4-Bromofiuorchenzene DO.4 %% 80-120 - " " "
Gasoline Range Organics C6-C12 ND 10.0 mgkedry ] EK40006  11/10/04 P1/11/04  EPA 8015M
Diesel Range Organics >C13-( ND 0.0 " " " "

Total Hydrocarbon C6-C35 ND 1.0 ! N * "

Surrogare: {-Chloroociane 90.8 ¥4 7N-i20 " o

Surrogate: {-Chioroocradecane 1647 T0-430 a "
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Snviranmental Lab of Texas
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The rerunls RIS report cppiv o rhe sanpies anaivzed in cecordance ik the sampies
coperved i1 tie laporatory Tins anadviical report st e reproducca i is gntirety,

waiy wrinten approval of Envirommental Lab or Texas.
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Rice Operating Co.
122 W, Taylor
Hobbs NM, 88240

Project: F-29-1A
Project Number: None Given
Project Manager: Kristin Pope

Fax: (505) 397-1471
Reported:
11712404 16:01

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting ‘

| Analvte Resuit Limit  Uniis Dilution  Batch Prepared Analyzed Method Noted
SB /@ 11 ft. (4K 10005-01) Solid

Chieride 213 20.0 mgkg Wet 2 EK41209 110004 11411704 SW 3469233

% Moisture 17.4 % ! EK4FI01  [1/10/04 11/11/04 % caleulation

SB /@ 59 fi. (4K 10005-02) Solid

Chioride 744 20.0 mgkg Wet 2 EKAI209  11/10/04 11/11/04  SWR469253

" Moisture 7.0 % 1 EK4101  11/10/04 11/11/04 % caleutation

L, é="
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Y 19 a0 i;L;h
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Znvironmenal Lub of Texas

Nl

The resudts 1S report cppiv 10 the samples anafvoed i qecoraance wih e samples
cecerved in e laporatory TS unalviieat veport must he repraduced ny s enorety,

weth written approval of Environmerial Lab o Texas.
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