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R.T. Hicks Consurrants, L1p.

1.0 EXECUTIVE SUMMARY

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

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

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

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

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

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

2. R.T. Hicks Consultants supervised field activities at the 1-29
EOL Boot site in November 2004. This involved general
reconnaissance identified in the NMOCD-approved work plan
as well as supervision of the borehole sampling of the vadose
zone from ground surface to the capillary fringe.

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

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

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

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

7. HYDRUS-1D simulated three potential remedies to mitigate
the potential impact to ground water caused by the migration
of chloride from the upper vadose zone to ground water.
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R.T. Hicks Consurtants, L1p.

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

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

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

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

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

water chloride concentration is less than 30 ppm above background
concentration (100 ppm).
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E.T. Hicks CoNsSuLTANTS, LTD.

3.0 BACKGROUND

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

3.1 LOCATION

Appendix A includes a regional location map showing the location of
the site relative to selected other components of the Hobbs SWD system
and public roads. Plate 1 is an aerial photograph of the site when it was
active, taken between 1996 and 1998. Plotted on Plate 1 is the location
of the site, the monitoring well at the adjacent [-29 Vent site, the location
of the Texland Petroleum well and French Lane. Office of the State
Engineer (OSE) wells within a one-mile radius of the I-29 EOL Boot site
are given in Appendix C.

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

mobilized to complete one boring at the site. At the I-29 EOL Boot site,
the location of the borehole was chosen inside the small depression
(about 2-feet deep) caused by the removal of the boot, allowing data
collection within approximately 3-feet of the boot location. In order to
permit comparison of the results from this boring with the ambient
chloride concentrations in the vadose zone, collection of samples from a
background soil boring was a critical element of the NMOCD-approved
workplan. Appendix A shows the location of and results from this
background soil boring.

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

4.0 HYDROGEOLOGY OF THE
SITE

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

4.1 CHARACTERIZATION OF THE VADOSE ZONE

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

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

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

Laboratory Data for SWD B-4 (I-29 EOL Boot), Novembver 2004

|

6 ft bgs |6l feet bgs |Detection Limit |NMED Screening Limit

mg/kg (dry)

Benzene ND ND 0.025 0.0283

Toluene 0.0139 ND 0.025 6.8

Ethylbenzene | 0.0416 ND 0.025 10.5

Xylene (p/m) | 0.055 ND 0.025 158

Xylene (o) 0.0298 ND 0.025 147

mg/kg (wet)

Chloride 4890 | ND | 20

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

4.2 CONCEPTUAL MODEL OF SUBSURFACE PRODUCED

WATER RELEASE
Boots within the gravity-flow pipelines of the system consisted of a T-like

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

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

RIGEBPERATING GOMEANY 129701 ROOT -~ CORBECTIVE RO TR PLARN
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R.T. Hicks Consurrants, L1D.

Figure 1

Soil Chloride Concentrations at the 1-29 EOL Boot Site v. Depth

Chioride in mg/kg
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R.T. Hicks Consurrants, Lip.

5.0 SIMULATION OF VERTICAL
CHLORIDE FLUX

5.1 METHODS OF EVALUATION

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

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

5.2 INPUT FOR SIMULATIONS

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

Because of R.T. Hicks Consultants’ recent experience with similar soils
south of Lovington, New Mexico, conservative dispersion lengths were
employed. Standard practice calls for employing a dispersion length that
is 10% of the model length. For each lithologic unit identified in
Appendix A, a dispersion length less than 6 % of the model thickness
was installed (Table 2 presents the specific dispersion lengths for each
lithology).

HYDRUS-1D
calculated initial soil

Table 2. Input parameters for
HYDRUS-1D simulations

moisture of the Section

Hydrus Soil Profile | (Current Conditions)

29 soil profile by . - : : - :
running a simulation Material |Description |Length (cm) |Dispersion (cm) |%of Profile length
for 45 years using the 1 Sandy Loam 60 50 2.778
weather data from the 2 Caliche-sand 520 30 1.667
Pearl Weather station 3 |Caliche 150 10 0.556
on a “dry” soil column. 4 Sand-silt 1070 100 5.556

Because soils are

RIGE OPERATIIGBOMPANY  -20EDLOOOT - CORRECTIEACTION PLAN
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R.T. Hicks ConsuLTants, L1D.

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

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

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

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

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

Table 3. Input parameters for
HYDRUS-1D simulations

Input Parameter Source
Vadose Zone Thickness - 60 feet Section 29 Bore Logs
Vadose Zone Texture (Plate 2 and Appendix A) See Section 29 B-2 Well Log and App. A
Dispersion Length - <6% of model length Professional judgement
Climate 2004 Hobbs, NM data and Pearl Weather Station
Data
Soil Moisture HYDRUS-1D initial condition simulation
Initial soil chloride concentration profile From ROC Field Measurements

Length of release parallel to ground water flow

Field Estimate

- 20 feet
B P
ackground Chloride in Ground Water Intera Report (see Section 9.0 References)
100 ppm
Ground Water Flux - 8.6 cm/day Calculated from published data
Aquifer Thickness - 10-feet From Well Chloride data at Section 29 sites

BICE BPERAYING COMPRNY  1-20ECLROOT~ CORRECTIVEACTION PLAR
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site featuring sufficiently complete weather data for the HYDRUS-1D
input files. Only more recent data from the Hobbs Airport is complete
enough to be used for HYDRUS-1D input.

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

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

RICE BPERATING GOMPAKY  -28 EOLBOAT - CORBECTIVE ACTIEN PLAN
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E.T. Hicks ConsurLranTs, L1D.

6.0 PROPOSED REMEDY

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

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

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

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

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

6.1 ALTERNATIVES EXAMINED

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

Three remedial Figure 2. Chloride Concentration in the Aquifer for I-29 EOL Boot (Scenario 1)
alternatives were

examined with the

modeling. The first 800
remedy evaluated,
Scenario 2, simulated 700

the removal of the upper
2-feet of the soil profile
and replacement of this
material with an
impermeable barrier,
such as a synthetic liner.
Despite no infiltration,
gravity causes the
residual vadose zone
moisture to move
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causes the moisture content in the
profile to decline over time. Lower
moisture content causes a
commensurate reduction in
unsaturated hydraulic conductivity.
Without infiltration, the vadose zone
flux into the aquifer is so diminished
that chloride concentration in the
aquifer is indistinguishable from
background concentration (Figure 3).

The second possible remedy, Scenario
3, evaluated the removal of the upper
10-feet of soil and replacement with
clean fill assumed to contain a
background chloride concentration of
80 mg/kg. To evaluate this
alternative, a second HYDRUS-1D soil
profile was used (see Appendix A and

Plate 3) with this adjusted chloride load.

This second soil profile represents an
excavated site by replacing the upper
19- feet of sand, caliche, and clay with
sandy loam, which exhibits a higher
hydraulic conductivity than the
excavated material. This change
accelerates the residual chloride and
water flux into the aquifer. Because
most of the chloride currently at the site
is contained within the upper 10-feet of
the soil profile and is exported in this
remedy, the resulting peak chloride
concentration in the aquifer is less than
150 ppm about 22 years from now
(Figure 4). This simulation does not
consider re-vegetation of the ground

surface, which would occur and reduce infiltration.

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

R.T. Hicks Consurrants, Lirp.

Figure 3. Chioride Concentration in the Aquifef for I-29 EOL Boot with a Barrier

Installed (Scenarid 2)
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to ground water quality (see Appendix A). Figure 5 presents the result of
this simulation showing that the chloride mass enters ground water
through a diminished flux because of lowered infiltration. Ground water
chloride concentrations are increased less than 30 ppm above
background concentrations (100 ppm).

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

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

RICE OPERATING GOMERNY 120 COLBAOT -~ CORRLETIE ACTIHN PAAN Fage1d
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8.0 CRITERIA FOR CLOSURE

Vadose zone samples demonstrate no presence of toxic pollutant(s) as
defined in 20.6.2.7 NMAC. Existing vadose zone samples are proposed
to serve as closure samples.

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

PICE OPERATING COMPANY 320 E0LBODT - CORRECTIVE ASTION PLAN
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Logger: David Hamilton Client: Boring ID:
Driller: Eades Drilling Rice Operating Company
Drilling Method Air Rotary Project Name:
Start Date: 11/4/2004 1-29 EOL Boot
End Date: 11/4/2004 Location: Section 29 B-4 (62 feet)
T18S R38E
Section 29, Unit |

Depth Field data

(feet) Description Lithology Comments Depth Chloride mglkg PID
0.0 Surface, 0-3 feet Boring started 2 feet bgs in trench
2.0 Sand silt, caliche, tan, 3-6 feet
4.0
6.0 6.0 5125 124.0
8.0

10.0 11.0 1746 24
12.0 Caliche, tan to white, 6-22 feet

14.0

16.0 16.0 596 23
18.0

20.0 21.0 1415 2.8
22.0

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

26.0 26.0 271 6.7
28.0

30.0 Well indurated caliche, 30-33 feet Hard drilling 31.0 328 7.5
32.0 Sandstone, red-tan, 33-35 feet Very hard drilling

34.0

36.0 35.0 152 35.0
38.0 Very fine grained sand, tan-red, 35-45 feet

40.0 41.0 92 9.7
42.0

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

46.0 feet ' 45.0 53 70
48.0

50.0 51.0 46 4.3
52.0

ggg Very fine grained sand silt, tan red, 50-62 feet 56.0 a7 82
58.0 Last sample 60-62 feet, moist. Hole

60.0 backfilled with Bentonite 61.0 59 4.4
62.0

R.T. Hicks Consultants, Ltd 1-29 EOL Boot Plate 2

901 Rio Grande Blvd NW Suite F-142
Albuquerque, NM 87104
505-266-5004

Exploratory Boring

September, 2005




HYDRUS-1D Profiles

Client:

Rice Operating Company

Project Name:

Depth
(feet)

Description

Currnt

Profile

|1-29 EOL Boot

Location:

T18S R38E

Section 29

Description

Excavatd
Profile

Depth

(feet)

0.0

Sandy loam, 0 - 2 feet

Sandy loam 0-1 feet

2.0

4.0

6.0

8.0

10.0

12.0

14.0

Sand, caliche, 2-17 feet

16.0

Caliche, 17-19 feet

18.0

Sand, silt 19-20feet

20.0

Caliche, 20-22 feet

22.0

24.0

26.0

28.0

30.0

Sand, silt 22-34 feet

32.0

34.0

Caliche, 34-35 feet

36.0

38.0

Sand, silt, 35-45 feet

40.0

42.0

44.0

Sand , caliche, 45-47 feet

46.0

48.0
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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 injecticn into
wells. Releases occur periodically due to gradual failures of seals, over-
flow of vent lines, or sudden and accidental releases. The length of time
that produced water flows to the subsurface was short for sudden and
accidental releases or vent overflow incidents. A failure of a seal or a
small crack in a pipeline may have allowed a release to the sutsurface
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 each
release scenario. Releases of relatively large water volumes over long
periods create saturated conditions between the release site and ground
water. Where this type of release occurs, borehole data show a relatively
constant chloride concentration of 2-4 times background concentration
throughout the vadose zone. Due to the natural processes of scrption
and biodegradation, petroleum hydrocarbons may not impact ground
water even at sites where large volumes were released over long periods.

Episodic releases of small volumes of produced water will not always
create saturation of the vadose zone. Where episodic releases occur in
junction boxes or similar enclosures, spills of produced water and en-
trained crude oil infiltrate the vadose zone. After the spill ceases and the
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produced water drains into the vadose zone, the entrained crude oil
follows similar paths as the produced water with the difference that the
higher viscosity and surface tension limits the depth of infiltration. After
deposition of the oil within the near surface vadose zone pore spaces,
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 much greater than 10 feet occurred due to unsatur-
ated and saturated flow. At sites where crude was not released with
produced water to reduce the permeability of the subsurface, relatively
small episodic releases could reach ground water.

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

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

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

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

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

umes of water; or crude was not

released with the water and the Chioride: Concentration Profiles
filling of soil pores with asphaltic )
material did not occur. Where Chloride: (pprm)
penetration of the vadose zone 00 0 10 150 200
was less than 20-30 feet, the
release was episodic and con-
sisted of a relatively small volume 10 - =
of fluid. e
20 S e R

Produced water potentially . ,

- b Episodic, Unsaturated Flow
released to the environment from . = &= Saturated Flow J

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

8

Depth in Feet
8
m—ew\
‘ ‘ b
? 9.\
F ]

regulated constituents:

- Benzene 50

- Ethylbenzene

- Toluene

- Xylenes

- Naphthalenes

- Total Dissolved Solids
- Chloride

- Sulfate

Because the fate and transport of released chloride is essentially identical
to that of TDS and sulfate, soil samples can be evaluated for chloride
only; and one may remain confident that concentrations of chloride will
indicate the presence of similar concentrations of other non-hydrocarbon
constituents.
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Figure1. Schematic
representations of field
chloride analyses that are
common for the two different
release scenarios.
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The regulated hydrocarbon constituents can behave independently of
each other due to different rates of biodegradation and sorption. Field
measurements of total organic vapors are very useful in providing a
qualitative measure of the concentration of volatile organic constituents
(e.g. benzene) in soil, and therefore, this field measurement is employed
to identify which samples will undergo laboratory analysis.
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2.0 HYDROGEOLOGY OF
SECTION 29

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

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

e Private supply wells sampled by ROC,

¢ Supply wells with water sample data from the Intera’s Windmill
Oil Site Ground Water Sampling Results (2003), and

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

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

Driller’s logs on file with the OSE and published descriptions of the
upper Ogallala Formation (Nicholson and Clebsch, 1961; Ash, 1963)
generally agree with the lithologic profile presented in Plate A-2. Beneath
the thin 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 observed in the
F-29-1a boring but may exist elsewhere in Section 29. As Plate A-2
shows, R.T. Hicks Consultant’s lithologic logs describe very fine grained
sand and silt with thin layers of caliche between the surface and a depth
of 24 feet and primarily a sand-silt to the total depth (102 feet). In the
supply well logs, “sandstone” (which R.T. Hicks Consultants describes as
“caliche”) dominates the upper vadose zone to depth of about 25 feet;
“sand” (which R.T. Hicks Consultants describes as “very fine grained
sand-silt”) dominates the lower vadose zone to a depth of about 65 feet.

Plate A-3 (see Composite Profile 1), which is a composite lithologic
profile based upon available data, is considered to adequately represent
the texture of the vadose zone and upper saturated zone throughout
Section 29. The driller’s logs that describe a clay/shale zone below the
uppermost caliche suggest the uppermost vadose zone could be locally
finer-grained than described in Plate A-2.

PPPENDIIA - EIRHRCNAIZITAL SEYTING OF THE SIDRDS AL RINTER DISPDSAL SYSTIM
Ostober 28, 2005




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

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

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

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

BPPEATHLA - ERRONMENTAL SEVTING OF THE HOBBS Sl
Boisher 20, 2083

TURTER BDISPOSHL SYSTEN

Page B




R.T. Hicxs

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

and at the southern city limit of Hobbs.
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Logger: David Hamilton Client:
Driller: Eades Dirilling Rice Operating Company
Drilling Method: Air Rotary Project Name:
Start Date: 11/3/2004 Hobbs F-29-1A
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)

Depth Field data
({feet) Description Comments Depth Chloride mg/kg PID
0.0 Surface, 0 - 1 feet 0
2.0 3
4.0 ! _ Q‘\:
6.0 Caliche, clay, sand , moist, 1 - 13 feet, Some \"’%
: hydrocarbon impact W 6.0 208 547
8.0 N
10.0 N 1.0 174 1575
Ry
12.0 Caliche, fine grained sand, silt, light tan, %‘-\\\Q
14.0 13- 18 N
- et %
16.0 %\ N 16.0 106 1060
18.0 Caliche, well indurated , 18 - 21 feet Some odor “&{\3 N
X N
20.0 Caliche with some well indurated layers, % :\:\:\ 21.0 73 1242
22.0 21 - 24 feet % i}g&g 22.0 78 1290
24.0 {\\\\: i\:\\\\: Hydrated
26.0 N N bertonite. | 260 91 1006
& 'k*“\:\ 3-50 feet
28.0 | Very fine grained sand, silt, light reddish tan, At30feet: N ‘:‘\Q Ny U
30.0 24 - 36 feet 1 Some hydrocarbon \‘ X ;\i \\\i‘\ 31.0 83 1290
32.0 | impact § Q\‘\
34.0 strong ador %
36.0 Some caliche, 35 - 36.5 feet X 36.0 85 403
X
38.0 §
40.0 ) ’ § 41.0 92 432
Very fine grained sand, silt, tan - red, %
42.0 36.5 - 48 feet §
44.0 §\
46.0 1\\\\\ 46.0 92 354
48.0 Caliche layer, 48 - 48.5 feet \:
50.0 51.0 72 527
52.0 Very fine grained sand, silt, t ed
il rainea sand, silt, tan -red,
54.0 48.5 - 59 feet 56.0 87 479
56.0
58.0 At 59 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
72.0 ]
74.0
76.0
78.0 . .
Very fine grained sand, silt, tan - red,
80.0 59.- 102 feet Hydrated
82.0 bentonite,
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 99 feet
100.0 Slump
102.0
R.T. Hicks Consultants, Ltd . . R
901 Rio Grande Blvd NW Suite F-142 Hobbs F-29-1A Site Plate A-2
Albi e, NM 87104
Huera Monitoring Well Boring October 2005

505-266-5004




Client:
HYDRUS-1D Profiles Rice Operating Company
Project Name:
1-29 EOL Boot
Location:
T18S R38E
Section 29
Composite Excavated
(feet) Description Profile Description Profile (feet)
0.0 Sandy loam, 0 - 2 feet Sandy loam 0-1 feet 0.0
2.0 2.0
4.0 4.0
6.0 6.0
8.0 Sand, caliche, 2-17 feet Loamy sand, 1-19 feet 8.0
10.0 10.0
12.0 12.0
14.0 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
505-266-5004 flyom Exploratory Borinpgs October, 2005
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Altitude of Mater Level, in feet above sea level

filtitude of Mater Level, in feet above sea level

R.T, Hicks Consultants, Ltd.
901 Rio Grande Blvd. NW, Suite F-142
Albuquerque, New Mexico 87104

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




Form WR-23 o STATE ENGINEER OFFICE FIELD ENGR. LOG

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
hearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and
ac,gurately as possible when any well is drilled, repalred or deepened. When this form is used as a plogging
:ecord, only Section IA a.nd Section § need he completcd.

Section 1

HORAK

(A) Owner of well

PIT FROT, A TRIITING

N Stregt and Numher oY 1919 _
City HORHS 7
Wel} was drilled under Pernnt Ne ‘[‘ ¢ é (0 L ) :md

‘ Wi % au Yy [V % of Section

I~ (B) Drilling Contractor. ABFOTT BRGE
Street and Number BOX EI3T.
City EoRag
Drﬂhng was nnmmp_hood

a4 43 5) 11]1;1 was r‘nmnlpfpﬂ

,Ekzvatmn §t top of casmg in feet above sea levp’l
Stite whither ‘well js!shallow or artesmh ) °11°"’ :

 Section 2 3
R

e | pal

wn | e |1

Seqt‘xon 3
“Pis
in.

“Pounds l Threads i
: .4&. P | .

T - .23

..aqquy. o ;‘ o ggqoan ofMuDQNGAyppEM ‘ -

- Repth i Fe@l :
Fraw | ?

%emoxﬁ SRR SURNR O
Name of [Plugging Gontrastor.__
- Srest and Numwber

Plugging method usad
Pluggmg approved by' '

\ Cement Plugs were placed-as follows: ~ -

T 10 “Depth of "FIiE

. No. of Sacks Used ’

File o L= & ¢ 60 (& ;) Use__ (I D Tocation No. /535 /D ZEZ3
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LOG OFWELL--4

Depth in~] EFdSLSE

FAERY QMDA PR -
Color Type ol Matenal Encountm:ed
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Form WR-23

FIELD ENGR. LOG

; DUD Lo LODW 3 4, 29

 SHELL OXL CO.; HoP.-:"EY 4 #10
STATE ENGINEER OXFICE .

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 §, 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{RPLTAN. DRTLLING CORRANY, Ine,
Street and Number. 2,0, Box 6725

City QDRSS 797688 State _fexqs

Well was drilled under Permit No.. . L#£882..__ and is located in the

(B) Drilling Contractor.£bdots BHrothera
Street and Number— B, 0, Hox 832

License No. #Dwd8

City Hohbs. . 88220 State __¥aw Mexlds
Drilling was commenced June. 10 18

Elevation at top of casing in feet above sea level

(Plat of 40 acres)

‘Drilling was completed __dJune ‘10 "19_68

Total depth of well 110

State wheiher well is shallow or artesian__8haldo@ ____ Depth to water upon completion €0

S¥_ B BE Y4 SE.. % of Section_18...Twp. 18 3 _._RgeI9. E

Section 2 - PRINCIPAL WATER-BEARING STRATA
No. ﬂk& Thickness in Description of Water-Bearing Formation
From To Feet
- 20 | 88 28 sand, water
z 92 -l110 18 - 8and
3 .
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads ° Depth Feet | Type Shoe Perforations
in. 1t. - Top Bottom From . o To
7 21 o .1 91 g1 opan . 48,8 . 81.0
Section 4 .. RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter |  Tons No. Sacks of
From T To | Hole in in. Ciay Cement Methods Used
I
Section 5 PLUGGING RECORD .
Name of ?E"lugging Cdntractor : . . License No..
Street and Number., : City. M — State: :
Tons of Clay used..——_____ Tons of Réughage used ._-Type of roughage . ;
Plugging method used i ' ‘ ‘ Date Plugged 19

Plugging approved by:

Cement Plugs were placed as follows:

Depth of Plag

No. of Sacks Used

¥rom To ’

Use_h_,[j 2% ﬂ Location No.'/ /-/ _-3 J: / 4/4 3

Fite No 42 b B3 3 2

(A




Section §

LOG OF WELL

Depth in Feet

"Thickness

o~ o in Fect ‘Calor " Type of Material Encountered - .
& 8 surface soll }
21 15 eallahe
T 19 __eand, tight.
a0 _ a8 28 gand, water
aa | g2 24 aandy tight
0.2 110 i8 aand

The undersigned: heréby certifies that, to the best of his knowledge and behe.f the foregoing is a true and cur-‘

rect record of the above descnbed well

L-¢337

{)aa K

_/7

’éézd/wa(, // / ‘/5'7( Jj/,f*/

Well Drilier




Revised Sune 1972

: STATE ENGINEER OFFICE
WELL RECORD o %:F} }'J ; ;"-,;$
- Section 1, GENERAL INFORMATION
(A) Ownerofwel ..Qil Fie]d Rental Service Co. Owner's Well No, __—8716
Street or Post Office Address 1312 Kiowa
City and Statc Hobbs, New Mexico 88240
Well was drilled under Permit No T.-8716 and is located in the:
: Y .
a. w Dl MUy ME. Y of Section 20 Township _4F>.% Range SL-£ N.M.P.M.
b. Tract No......8_____ of Map No, of the First Unit of College Park Industrial
c. LotNo.______ of Block No. of the
Subdivision, recorded in Lea County.
d. X= feet, Y=, feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Conlractor Abbott Bros. Drilling License No. WD--46
Address______P.0. Box 6371, Hobbs, New Mexico 88240
Drilling Began —3/23/82 Completed _3:/24/82. Typetools_Cable Sieofhote_8% i

Elevation of land surface or at well is

Completed well is & shallow [ artesian,

Section 2. PRINCIPAL WATER-BEARING STRATA.

ft. Total depthof wetl_____13Q gt
Depth to water upon completion of well .49 ft.

Depth in Feet Thickness - , . . 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 Type of Shoe Perforations
(inches) per foot per in. Top Bottom (feet) From Ta
6-5/8 17 \L}plﬂpﬂ Q 132 132 Mone 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 No Depth in Feet Cubic Feet
Plugeing Method ) Taop Bottom of Cement
Date \_Vell Plugged. 1
Plugging approved by: 2
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received \
. Mgrch 26, 19382 Quad . FWL FsL
Eile No._.~.L=8716 Use DTC i Location No._18.38.20,213344

/_.



Section 6. LOG OF HOLE
Fm[:plh o Fee—tro Tlh,:cll:\::: : Color and Type of Matcrial 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 3 Sand=rock

118 130 12 Sand

Section 7. REMARKS AND ADDITIONAL INFORMATION

|~ §7)L 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

INSTRUCTIONS: This for~ should be executed in triplicate, preferably typewritten, and submitted - e apprbpria:e district office
of the State Engineer. A .iions, except Section 5, shall be answered as completely and accurat = possible when any well is

T




(A) Owner of well

Revised June 1972

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

A A QLLield Owner's Well No.

Street or Post Office Address 1416 W, Broadway

City and State

Hobbs, NM 88040

Well was drilled under Permit No L-'“ﬂ and is located in the:
a. y My SW v _NE v of Section__24 Township _1£$ Range __3§E N.M.PM,
b. Tract No, of Map No. of _lhe
| c. Lot No,_ ' of Block No. of the 2 Unit College Parbk Industirial -
Subdivision, recorded in [ea County. .
| d. X= feet, Y= feet, N.M. Coordinate System Zone m
. the Grant.
{B) Drilling Contractor LGIULy'A. 'D)L('/U’,Olq License No, wpas2
| Address 2601 1. Bendes Hobbs, NM 85240 -
‘ Drilling Began _.___7_—_1:_82_.___ Completed ..___.Zi:.&?_.___ Type tools Lricone __ sizeof lwle___;&’g_in.
Elevation of Jand surface or at well is. ft. Tota..l depthof well . 120 1t

Compleled well is E.] shallow (1. artesian.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth to water upon completionof well 54 It

Depth in Feet Thickness L. . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (ealons per minute)
54 120. 66 sand § sandstone 28
Section 3. RECO‘RD OF CASING
intes | pertont | mme oy | pemn ] ety |, Deeorswe  |onieen
55 | 160PUC -1 120 | 127 100 120,

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Fect

From To

Hole Sacks Cubic Feet

Diameter of Mua of Cement Method of Placement

Plugging Contractosr

Section 5. PLUGGING RECORD

Address "No. T Depth in Fret Cubic Feet
Plugging Mcthod — 5 Top Bottom of Cement
* Date Well Plugged . 1
Plugging approved by: 2
C . 3
State Engineer Representative 4
R FOR USE OF STATE ENGINEER ONLY .
Date Received = 982 "
July 9, 19 Quad FWL FSL
a8 ” : 18.38.20.23141
L-8851 Use bes Location No

File No.__

Temp. on N. E. Coxner:




Section 6. LOG OF HOLE

Fm?n“’“’ in F°°'TO Thickness Color and Type of Material Encouatered
0 2 2 Zopsoil
2 38 36 caliche
38 60 22 sand & sandsitone
60 68 8 hand ned rock sand § sandsitone
68 120 52 sand, think Layens of sandstone

3 -

Se;cﬁon 7. REMARKS AND ADDITIONAL INFORMATION

L-835) back

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

-

| J"J‘ ( s m) '
' i o

Iv"TRUCTIONS: This form chould be executed in triplicate, preferably typewritten, and submitted te ** ~ approgriate distsict office
of the Stale Engineer. Al . ons, except Section 5, shall be answered as complétely and accurate ~ possible when any well is
drilled, repaired or dezpenew. i hen this form is used as 2 plugging record, only Section 1(a) and Scction 4 ,eed be completed.

e and correct record of the above




(A) Owner of well

STATE ENGINEER OFFICE
WELL RECORD

Sestion 1. GENERAL INFORMATION
Big Homn Tank Rental

Revised June 1972

QOwner's Well No.

Street or Post Office Address 2139 French Dn.

City and State

H NM 88240

Well was drilled under Permit No [-8847 and js located in the:
a. % ANE v NE ¥ of Section 29 Township__188 Range _ 38E N.M.P.M.
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.
{B) Drilling Contractor Lannyls Dnilling License No.____INEA?

Address 24601 81, Renden
7-9-82 7-10-52
Drilling Began —— oo Completed ' .

thm’ NML££24)

at well is.

Type tools —buttan—bit - Sizeofhole_ §% i,

ft. Total depthof well_______ 728 ft.

Elevation of land surface or

Completed well is C(—_] shallow [ artesian.

Depth to water upon completionof well______ 52 ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Fest Thickness L. 3 L Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
60 108 43 sand § sandstone 26
Section 3. RECORD OF CASING
[()ii::;‘itse)r ;:-uf’;?t ‘l;l;;e;d.s Tonepth in F;: — 122531 Type of Shoe Fr::foration;o
5% 160PVC o | 10 120 100 | 120

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Fect

From To

Hole Sacks Cubic Feet
Diameter of Mud of Cement

Method of Placement

Plugging Contractor

Section 5. PLUGGING RECORD

Address No Depth in Feet Cubic Feet
Plugging Method . Top Bottom of Cement
Date 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
Ve D &S Mo, 18.38.29.22244

/ . 1-8867
File Nn




Section 6. LOG OF HOLE

le;opth 2 Fe"‘To Thickness Color and Type of Material Encountered
¢ 27 27 caliche

27 33 é gy clay

33 35 2 hard ned hock

35m 47 12 sand

47 63 16 sand & sandstone

63 67 4| hard red nock

67 108 41 dand & sandsZone

108 120 12 hard red roch

R}

described hole,

Section 7. REMARKS AND ADDITIONAL INFORMATION

L=$8L7 bock

INSTRUCTIONS: This form should be :xecul'ed in triplicate, preferably Iypéwriuen, and submilied to,'™ - appropriate district office

_of the State Engineer. All

“ons, except Section 5,‘ shall be answered as completely and 2ccurate
drilled. repaired or deepenae, .en this form is used as a plugging record, only Section 1{a) and Section >

[}

rossible when.any well is
ed be completed.




Form WR-23

STATE ENGINEER OFFICE

KGR, L0G

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

License No.iB%0

(B) Drilling Contractor..C
Street and Number.

OR

H. Fusglavhite
50

(A) Owner of well__TW0 . tate T4nk tientsl Cg.

Street and Number___ 1302 305

City obbs, State New 1'2¥ico

Well was drilled under Permit No,. L=70015 ' and is located in the
WYy SW. ¥ SW._. Y% of Section._29____Twp. LET Rge._ &L

= City Eobbs, State Mew ¥e-ico
l Drilling was commenced Cet .. AR 19 72
: : 1 Drilling was completed... Gets 18, 19.72
-(Plat of 640 acres)
Elevation at top of casing in feet above sea‘ level . . . ‘otal dapth of well 150

State whether well is shallow or artesianShallow

Section 2

Depth to water upon.completion.. 22 ..

PRINCIPAL WATER-BEARING STRATA
No. __Dﬁxf&_i_n_{‘iet_ Thickness in ' Description of Water-Bearing Formation
From To Feet :
I {62 . 159 20 Sepd, sand pock
2
3
4 .
5
Section 3 RECORD OF CASING
Dia | Pounds Threads Depth Peet Type Shoe Perforations
in. ft. in Top Bottem . . From To
5 13 & o) 150 155 ._none 110 150
Section 4 - RECORD OF MUDDING AND CEMENTING
Depth in Feet | Diameter . Tons No. Sacks of ;
From To ] Hole in in. Clay Cernent Methods Used
[
Section 5 PLUGGING RECORD
Name of Plugging Contractor. License 1\.In.
Street and Number ... City. State:
Tons of Clay used..._ __Tons of Roughage used__._ Type of roughage
Plugging method used ' Date Plugged 19

Cement Plugs were placed as follows:

Plugging approved by:

Depth of Plug

jl

——— No. | —r—— No. of Sacks Used
. . -Basin. Jugervisor From To
S . . . B :L._"_:?i Gl brsmoesd B
FOR USE OF S’I‘A’l}giﬁtﬁ}u” I ONLY

140 U3

_;Ll-‘jls /’f

Date Received

g Wi 42 106 246l

15

Use. D —’/‘(’

=

N
Location No. ./ L. 529 33/

]
}

File Ii'o.L,. = 7, i JC‘ \5—




Section 6 LOG OF WELL

" Depth in Feet Thickuess

From o in Feet Color '1“ypc of Materjal Encountered -
2 z Z fivown ) Zdoil % roeck.
4 27 25 hite Caliche & rock

27 37 17 |Grav Candy ghsle

37 43 6 " Sand roek

42 60 17 fed Gend

69 140 g0 " Send, sand rock shells

140 159 1z Crey Sard, course

The undérsigned hereby cértifies that, to the best of his knowledge and belief, the foregoing is a true and.

rect record of the above described well.
_K(Zf 7 2L G T~

L~ 70085 back T




(A} Owner of well

Southwestern Drilling Mud

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

Revised June 1972

FELD &

™

Owner’'s Well No,

Street or Post Office Address P.0. Box 2477

City and State ., Mi

dland, Texas 79701

Well was drilled under Permit No..___L=7570 and is located in the:
a Y% SW % SW v _SW ¥ of Section 29 Township 183 Range 38E N.M.P M.
b, Tract No..___. of Map No. of the
¢. Lot No.__._. of Block No, of the
Subdivision, recorded in Lea County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.

(B) Drilling Contractor . Abbott Bros

Address P.0Q. Box 6

37, Hobhhs, New Wewicno BR240

License Na Wh-46

Drilling Began __i{?l/_?G__ Completed 6/22/76 Type tools - Cahle Size of hole 8% in.
Elevation of land surface or at well s ft. Total depth of wel 122 . ft.
Completed well is @ shallow [3. artesian. - Depth to water upon completion of well 48 ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L . X Estimated Yield
From To in Eeet 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 per in, Top Bottom (feet) Type of Shoe From 1 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 | 7o Diaméter of Mud of Cefient Method of Placement
Section 5. PLUGGING RECORD
Pliigging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Date Weil Plugged__. ]
Plugging approved by: . P
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad . FWL

Location No, <2 ="~

FSL

File No MR



Section 6. LOG OF HOLE
le;eplh 2l F“;O Tihniéll:c::tss Color and Type of Material Enc91nntered
2] 2 2 Surface soil
2 35 33 Caliche
35_ 48 13 Sand-tight
48 116 68 Sand-weter
116 122 6 Sand~tight

Section 7. REMARKS AND ;ADDITIONAL INFORMATION

TR

G
i

L-757D back

l

15 L

ST,

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

described hole,

Driller AL,

“ould be executed in triplicate, preferably typewritten, and submitted 1 appropriate district office
"< ‘“possible when any well is

INSTRUCTIONS: This fo
_.dons, except Section 3, shall be answered as completely and accurate

of ‘the State Engineer. Au
drilled, repaired or deepened When this form is used as 2 plugging record, only Section 1(a) and Section ! nced be completed.

RN




Section {1, GENERAL INFORMATION

STATE ENGINEER OFFICE
WELL RECORD

P e wrmw s www

Revised June 1972

R

(A) Owner of well 7. Texland PEtrO]‘?Um‘ Hobbs ch Owner's Well No. 1
Street or Post Office f_&dd'rcsx /77 main street suite 3200
City and State ort Worth Tx 76102
Well was drilled under Permit No,__L=11 176 Explare and i3 located in the:
a.SE vi__ N u %_SE_%ofSection_29 ___ Township 18 _<0Uth Range 38 east _ NMP.M.
b. Tract No,._. . of Map No, of the
c. Lot No._.. of Block No. of the
Subdivision, recorded in Lea Counly.
d. X= feet, Y= !'cci. N.M. Coordinate System Zone in
the - : Grant.
(B) Drilling Contrzctor Robinson Drilling License Nr; W D 1498
AddressP0_BOX 1495 Seminole T¥ 79360
Drilling Began 7-31-01 Completed .8=3-01 -~ “Typetools ROtary ___ ___ sizeofhole_l8 ___in,
Elevation of land surface or at well is. {t. Total depth of well 220 ft.
Depth to water upon completion of v{c‘l.__e_s___;_‘___ ft,

Completed well is XJ shallow [ artesian.

Section 2. PRINCIPAL WATER-BEARING STRATA

Estimated Yield

Depth in Feet Thickness N . ’ .
From To in Feet Descriplion of Water-Bearing Formalion (gallons per minute)
T A
111 210 99 Sand & Gravel
1
Section 3. RECORD OF CASING =
Diameter Pounds Threads Depth in Feet Length o Perforations
(inches) per foot per in. Top Botlom - (feet) Type of Shoe From To
12 3/4 Welded| +1 220 221 none 125 |215
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement * Method of Placement ]

Section 5. PLUGGING RECORD

Plugging Contractor ._N/A
fddress No. Depth in Feet Cubic Fect
B P ) Top Bottom of Cement
Date Well Plugged K
Plugging approved by! 5
3
State Engineer Representative 1
FOR USE OF STATE ENGINEER ONLY o2y
Date Received O 5/’0/0/
Quad FWL FSL
< R o -
Use N RD Location No._[£< - 5 /411

it No._A” ///',./7&

-




ET4TUA ] DI ISFM MM, oA kPG, ;505 6823 85859
; 2z

Section 6. LOG OF HOLE -

pmﬁcmh in Fy T.o ?;ic}l::::(ss Color and Type of Mate, - scounlered-
0 2 2 TOpsoil c.

2 4 2 Rock

4 18 14 Calichi

18 | 21 3 Rack

21- 28 i Calichi’

28 . 52 24 Sandy .c1gy with Rock ledges
52 ‘ 108 56 Sand with sandstone streaks
108 211 3 Rock

111 210 99 Sand&Gravie1

210 _215 } 5 - Sandyr-clay

215 220 5 Red Bed

Section 7. REMARKS AND ADDITIONAL INFORMATION

L =1)174 back

The undersigned hereby certifies that, to the best of his knowledge sad belief, the fore g is 4 true and .comct record of ihc aboy
described hole, : ’) / : '
’ ' )
7 / ¥

Driller
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted.to the appropriate di'stn’ct offit

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

il




(This form to be executed in tripHeate)

WELL RECORD
/.

Permit No... -2

EYAYN

Date of Receipt.

-y
Name of permitlee, NS Roebyeiou PN
Street or P. O. ] city and Staté Srnr=sie i
1. Well location and description: The ..3DEII0W _ wel is located in _ii % *, FO %,

{oballow or arlesian)

P T, .
e Y 03 Section ... , Township i 5 Range i -".‘ 7 Blevation of top of

O casing ahove sea level, .

e inches; total depth, .57 fect;

— feet; dlameter of bole, ..

; Address, Hor 56, Hubbo, M.

; Driller's License NO. wm it S G

2, Principal Water-bearing Strata:

Depth In Fect Thiclmess Deneription of Wuter-bearlng Forreation
From To .
No. 1 A i = . a
32 7 35 el sond course
No. 2 Tant B} 10 hara
vl s .. .
No. 3 #5 Hj 3 ited sand courss havd
No. 4
No. 5
3. Casing Record:
Dismeter Pounds Threads Depih of Csaing or Xinex  Feel of . Perforsiien
in Inches per ft. per inch Tep Bottom Castox Tope of Shoe From To
7 10 87 ._nigne T B
4. If ebove construction replaces old well to be abandoned, give location: %, %, i
of Section —.ecocveeee—, Township Range ; name and address of plugglng contractar,

19.......; describe how Well was pIIgged: oo emsrmeecenoe

date of plugging

1239,

.

L : (8. 35.30 /2.3

LN
-
o




~5. Log of Well:

l'mml)"'ul = Feet o T::ﬂ;:::n N Nexerlption of Formation
& 1 ks
i & 5
[ 19 2
3¢ 38 5
P 7 ﬁ?:‘r'x. 15 s c. course.
7% 75 s Tovs carboite
5 ' 5 10 ' P mid eourne hierd
55 a7 3 il cous‘s‘el hard

The un_dersigned hereby certifies that, o the best of his knowledge a.nd belief, the foregoing s a true

AL

correct record of the above described well

L

d Well Drtler
Instructions
This form shall be executed, preferably typewritten, in triplicete and filled with the State. Engll-nee.r's Office at

Roswell, New.Me:dco, within 10 days after drliling has been completed. Data on water-bearing sirate and on all

formations encountered should be ss complete and accurate as possible.

L - 1335 back




Form WR-23 . -

| EIELD ENGR. LOG

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 §, 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

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

- g}

Section 1
(A) Owner of well Amn.;-&da Potroleum Corp.
: Street and Number_ oT8W8T D - =
City — Monument , State _New Mexzioo
vé'%u was dlxg—illed under Permit No L-5849 and is located in the
" - AU
% 5 %ﬁf S%&:tinn 30 Twp 185 ge 'BBE
(B) Drilling Contractor. B' = 3 usslewhite License No.. ¥D99_ .
Street and Number. °ox 5 e sl
City ~ . Hobbs, State NeW Mp-xiooé_
Drilling was commenced Feb, 10, - 1. 6
- —— Drilling was completed. Feb, 12, 19 66
(Plat of 640 acres) : . .
! Elevation at top of casing in feet above sea level Unkown Total depth of well 38
1 State whether well is shallow or artesian Shallow Depth to ‘vater upon cornpletion 34
Section 2 PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet | Thickmess in Description of Water-Bearing Formation
) From To Feet
1 3. | 38 L Send & sand rock
2 ) '
3
4
s
Section 3 RECORD OF CASING
Dia Pounds Threads Depth : Perforations
o i LIk ia Top Bottom .Feet mj Shoe Peoin To
6 5/8 |18 none ) 20 20 Nons Non=
| -
| Section 4 RECORD OF MUDDING AND CEMENTING
! De
pth in Feet Diameter Tons No. Sacks of
From To | Hole in in. Clay Cement - Methods Used
0 20 g8 1z yds.. |Dump remix around ocasing
I

Section 5

Name of Plugging Contractor.

PLUGGING RECORD

el i e . m o Titense No

City_ ot . i State.

Street and Number.
Tons of Clay used...
Plugging method ‘used

o Type of roughagé____.___,
. Date Plugged. 19

Tons of Bdughage usedo_o.

Plugging approved by:-

- .t Cement: Plugs were placed as follows:

Depth of Plug ’ A
Basin Supervisor No. |10 . No. of Sacks Used
i TR T
FOR USE OF STATE'gnGmgm NLY
Date Received
1 Tile No p{i _5‘3"% 7 UQP(Q/&,&/ L Location No./r?»jgu 50, /4 f.e




‘Section6 . - ... . . 106 OF WELL

b et e T T NI
T To - in Feet " Color Typc of Malterial -Encouulered'
Q. 4 -2 2 Brown | Soil &=rook- .

2 5 3 White Caelioche rToOk . . .

5. 1 20 15 .-| -Whitse - - Cmliche

‘20 - | 25 ) 5 White |~ Callohe rook S

25 129 o 4 Gray Sandy shala & ocaliche rTock’
29 38 9 Grey - - ‘Sand & sand rook

rect record of the above described: well

L—,,Ewﬁ b.a-c/% R




Farm WR-23 o 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 011 Tools, Inc.

Street and Number Box 1295
City Hobds, State _New Nexico
Well was drilled under Permit No.... Z=398¢ and is located in the
F-E’.% Salle Y4 Galfle ¥ of Section 32 Twp 185 Rge 388
{ (B) Drilling Contracior... OsBe Musslewhite License No.._.¥0 89
t Street and Number Boz 56
; City Hobda, ft State New Meviao
} Drilling was commenced Sept. 10 19_88
I Drilling was completed Sapty 11 1985
(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 ghallow Depth to waler upon completion _ 90 __
Section 2 PRINCIPAL WATER-BEARING STRATA
No. D"P‘E‘_L“_FL Th.ldmess in Description of Water-Bearing Formation
From To Yeet
! <0 &9 £0 Sank & snd rook
2 .
3
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforations
in. #. in I Top Bottom Feet Type Shoe From To
& 5/8 18 8 0 200 100 Collar 7Q 100
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feect Diameter Tons No. Sacks of
Trom To Hole in in. Clay Cement Methods Used
I
Section § PLUGGING RECORD
Name of Plugging Contractor. License No.
Street and Nuraber. 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 Depth of. Plug ’
. Basin Supervisor | N‘i' “From | %o HNo. of Sacks Used
S > i

;T
ih iyl
X

T oo w oo
FOR USE OF 'STA:;[;E ELLGH:J}E,ER

Date Received

T AN L o e - ’
W/

o




Section 6 LOG OF WELL

le;:;pth In Fe;:) T:;i c};x::s Color Type ol Material Encountered
0 7 1 Brown Sotl
1 28 a7 White Calechie & rock

28 35 Vd Grey Sandy shale

35 40 5 Rroun Quaritrite

40 80 40 Rod 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

[ ~296%hack




O

: Q

-

('Ihis form to be executed in (triplicate)

WELL RECORD

Date of Receipt Pormit No, L2555,

Street or P. OPPAWBI'D.

1

Name of permittee, .SK€11Y. 011 Co.

ity end StateHOBDS,.. New Iexico

Well location and description: The ... 9N@LLOW. well is located in- .‘..SL] rbvnnetonees Yy W Y.

W
casing above sea level, .
depth to water upon completion, ... 34
and ccmpleted ...

Box..306..

(shaliow or “srbactiin)

.Y of Section .32 , Towpship 105, . Range 38 5......; Blevation of top of

. feet; diometer of hole, .....8........... im3hes) total depth, V116 teet;

. feet; drillivg was comtmenced v d MR, 25, 19.54,,

e..25, 1954 ; name l.)f drilling contractor {28 ... Ba..Burke.

.; Address, Hobbs, . Hew liexico.....; Orillers License No. {fDmLllL.....

2. Principal Water-bearing Strata:

Deplh in Peet : ¢
m To Thickoess Deserlption of Pater-beariug Formailon
M1 Sk | 8 31 Water Sand
No.2 10 ¥R 116 - 15 Water Sand
No. 3
No, 4
No. § ;
3. Casing Record:
DPiameler Paunds Threads anu: ol Cr:mg ar )’Jn:r Feet of ’ Perforatlon
in Inokes per th per inch Bottom Casing Type of Shoe Yroem To
6.5/3.. 20 10 0...313... .33 . collar. . .85...333.
Cemented from 0 to 57
4. If above construction replaces old well to be abandoned, give location; Ya, Ya, Ye
of Section ....ccuvcvrveicnns, TOWDSHIP ... Range — .' i name tud address of pluzging contrgctor.
date of PHIEEING .o cvenersesssssssssssse ey 18huin} describe how well was plugged: ..icnicene. asresasessesians

FFICE
GEOUND \ON'AT’:R a1 1PERVISOR

ReowELL RIW MEXICD )

& - -t = = =
Faila e 33




L ~3555 baok

5, Log of Well;

Depth (n fect Thickness
From Te In

| Desorlption of Forustion
.O 1 L \ L Top Soil
l‘; . 25 21 Caliche
Zé B 3k 9 | Pack Sand
7 34 39 | 5 Water Sand (weak)
39 5k 15 | A-P'ack Sand
s, | 85 | 31 Water Sand
g | o 9 Hard Sand Rock
9l, 101 7 Tight Sand
101 | 136 | 35 |  yater Sang

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 well.
R 71 'E{i&'é"'éé‘gﬁfiﬂ 4

K~y . 37-3 332
This form shall be ekecuted, preferably typewritien, in triplicate and filed with the State Engineer’s Office at
Roswell, New Mexico, within 10 days after driliing has been completed. Data on water-bearing strata and on all
formations encountered should be as complete and accurate as possible, '

Instructions




(This form to be executed In triplicate).

WELL RECORD

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

Name of permittee, Joe P, Dutton

Street or P.OGORLINENtAT Tank Go. City and State.....Hobbg., - New-Mexico .- —
1. Well location and description: ’J.‘hc.-...§h.§3€l§¥f;.._._g.uiv'eil I Jocated ine-—. i, q;}_r T -

SH.....% of section_33 Towmenin. 18, Suth rense38 East

(shalow or uriestur)

; Elevation of top of

} PR -~ ~
O casing above sea level, ..—ucem..... - .feet; diarneter of hale, ._..-.7_ .......... inches; total depth,

depth to water upon pletion,

teet; arflling was commenced.......June. 23.. 19.63.

1:“%%11 H n

ams c;f drilling contractor. kd.._B.

'

o

foted...JUNE. 23

and

" Box 637 ‘ : : Addrcs;;,

2. Principal Water-bearing Strata:

Depth in Feot i .
m To Dcserlpllun'o! Water-bearlng Eormatlon

Thlckness
E Y Y PRS- e
No. 1 - - .
_ 63 70 7 Water sand e o
P S R Nel. ioeee T
No. 2 -
76 28 12 Water. sand
No. 3 :
102 112 10 Water sand
No. 4 o ’
No. §
3. Casing Record:
) Threads  Vepth of Casing or Lin Feet of : Pérforations
ll’nhl;'::t::; : l;:‘rm!?u ner _lnd: ":}opo * ‘o;lptgq; :cm; . . Rype of Shoo-. - From . To

517 .8 B § 5 _ 117 _mene. .89 111

4, IYf above construction replaces old well ts be abandonéd, give locetion:..__. MR TR 3 %
of Section Township. Range. . ; name and address of plugging contractor,
datev bxl plugging. vl 4 18, ; deseribe how well was plugged:

e S
' —.
1

- L2232 /4335 300 2




6. Log of Well: SoTVINNONY G LA
l:mm - To.. - Ti"l‘cm?. NI . Dgscriplion.of Formatlon: 5 "o L.
R ¢ BN 1 1 .. Top a6idc -
2z | 2l | . caliche
R - pack sand
hard sand rock
V’Da;ck s;épd —
__waver sand —
- 1':a‘r.t‘iu .s;;xd rockl
76 88 12 water sand ]
a8 102 L | tight sand
102 112 12087 water sand
brsg : oy
r S
4 ooz if G e T 7

- The undersigned hereby certifiey that, to the best of his knowledge and belief, the Yoregolng is a true snd cor-

rect record of the above described well,

Licenaed et Drifler

Instructions

This form shell be executed, preferably typewritten, in triplicate and filed with the State Engineer’'s Office at Ros.
well, New Mexlco, within 10 days after drilling has been completed. Data on water-bearing strata and on all forma-
"tions encountered should be as complete and cccurate as possible. - s e ' T

ey




APPENDIX B




~ A7 eof

Soii Bore

System: #phh¢  Location: 7219 g GW: 4/  Landowner  axy
7/
| .
Soil Bore: &£ g/ _ GPS: Coord. Systerm UTM /2 £V 0 20 £
ULz Sec. 29 T /§ R3% Map Datum Nadg3 2020287 47
|
Depth Cl. PiD Caolon Time
£ 3718 /Y Tov Cidithy ©dary caes) BY J-z'
2 . al .Y Wbyl cal-chx
A : 57'6 2,3 Lible colirl with horel spncit L
o) 19/.5 A g i 7k
EA Y (.7 7 !
' | 32% 7S « 3
3‘.5" 752 730 - fod_Sopol with reek
/4 RN 9.7 C Tepr Sugel
95 Sj 7.0 174 7 i
B2 ¥ Y N i
1A 47 L Z A i SRS -
G 9 "/\Z_ Joy Sa i 12025 rﬂ/g 2://
Sy 7;7;.;‘4 %4 l
. b ) -
| . L
- :
r- .
P b .
L
* -

¢
Nates: Haof Some  wortere 8 Gl (L were lope

Took [m.l s (. bncd

Slﬂnanlm— ,r“/*’,‘rJ ///ln’l."v_—._ Date

/[ oy

VAR

r




Project; 129 col Fax: (505) 397-1471
Project Number: Nene Given

’ Reported:
Project Manager: Roy Rascon 11/15/04 16:40
General Chemistry Parameters by EPA / Standard Methods
Environmental Lab of Texas
Reporting
Analyte Result Limit  Units  Diuton Buich  Prepwred  Analyzed  Method Nots
SB @ 6' (4K10009-01) Sof)
Chileride 4890 20.0 mgkeWer 2 EK41209 1U/10/04 1/11/04  SW 8469253
% Moisture 14.0 % 1 EKA1100 11710704 13NU04 % calevlation
5B @ 61' (4K10009-02) Soil
Chloride ND 20,0 mefkg Wet 2 EK41200 11730004 1171104 SW B46 9253
% Moisture 4,0 % I EK41101 11/10/04 11/11/04 % calenlation
nov 1 8 2004
BICE COERATING
HORRS, NM P
Euvironmental Lab of Texas The resuits in this report apply to the sconples analyzed in gecordance with the samples

received in the laboratory, This analytical report must be reproduced in its entirely,
with writen approval of Enrvironinental Lab of Texas. Page 3 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




W, Taylor

Project; 1-29 eal
Project Number: None Given

— - -

Fax: (505) 397-1471
Reported:

Hobbs NM, 88240 Project Manager: Roy Rascon L1/15/04 16:40
Organics by GC
Environmental Lab of Texas
Reporting
Analyte Result Limit  Units  Dilgion Batoh  Prepared  Analyzed  Method Noted
SB @ ¢' (4K10009-01) Sofl
Benzene ND 0.0250 mg/ka dry 25 EK41301 11/12/04 11/12/04  EPA 8021B
Toluene J [0.0139) 0.0250 " " " “ . n ]
Ethylbeazeue 0.0416 0.0250 " v " " . :
Xylene (p/m) 0.0550 0.0250 " » . " “ "
Xylene (0) 0.0293 0.0250 M v u v " "
Surrogate: 6,0,a-Trifluorotoluepe 85.2% 80-120 " " " w
Surrogate: $-Bromofluoroberzene 94.1 % 80-120 “ " " "
Gasolinc Range Qrganics C6-C12 12.1 10.0 mg/kg dry 1 EK40906 11/10/04 1111/04 EPABDISM
Diesel Range Organics >C12-C35 528 10.0 “ " u “ M N
Total Hydrocarbon C6-C35 64.9 10.0 . " " v v .
Surrogate: I-Chlorooctane 98.0% 70-130 “ " " "
Surrogate: 1-Chlorooctadecane 109% 70-130 " " - "
SB @ 61' (4K10009-02) Soil
Benzene ND 0.0250 mg/kgdry 25 EK41501 11/12/04 11/12/04  EPA 8021B
Toluene . ND 0.0250 . n n " " “
Ethylbcnzene ND 0.0250 . " " n " «
Kylene (pftnr) ND 0.0250 ¢ n " " u u
Xylene (0) ND 0.0250 " * . . " n
Surrogate: a,6,6-Triflucrotoluene 59.8 % 80-120 " " " "
Surroguate: 4-Bromofluorcbenzens 96.9 % 80-120 “ “ " "
Gasoline Range Organics C6-C12 ND 10.0 mghgdry 1 EK4I006 111004  1U/11/04 EPABOISM
Diesel Range Organies >C12-C35 ND 10.0 " ¢ . " " »
Total Hydrocarbon C6-C35 ND 10.0 " " " u . u
Surrogate: 1-Chlorooctane 100 % 70-130 " " " “
Surragate: 1-Chlorooctadecane 117 % 70-130 ” " ” "

!

TER
_g

]J'

«’ ..“}

M U #ov 19 o

g‘; [ RICE OPERATING
HOBBS, Nm

Bnvironmental L.ab of Texas

The results in this report apply to the samples analyzed in accordancs with she samples
recetved in the laboratory. This analytical report muxt be reproduced in itx entirety,
with written approval of Envirenmental Lab of Texas.

12600 West 1-20 Bast ~ Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 2 of 10




ice Operating Co. Projec: 1-29 zol Fax: (505) 397-1471
122'W. Taylor Project Number; None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 11/15/04 16:40
ANALYTICAL REPORT FOR SAMPLES
[ sampte 10 Laboratory 1D Matrlx Datc Sampled Date Recelved |
sB@éo 4K10009-01 Seil 11/04/04 12:24 11/10/04 07:50
sp @el' AK 10009-02 Sail 11/04/04 14:11 11/10/04 07:50

ECEIVE

NOV 1 8 7004

RICE OPERATING
HOBBS, NM ’
Page 1 of 10

12600 West 1-20 East - Odessa, Texas 79705 ~ (432) 563-1800 - Fax (432) 563-1713
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09 191 6461/02/1 6.61/191/1 ¥902¢29€ 26€2L9 L 111 8 38¢ | S8l |997¢Coe peeLo 60080 1| NvS 60080 1
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