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R. T. H I C K S C O N S U L T A N T S , L T D . 
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Mr. Daniel Sanchez 
Enforcement & Compliance Manager 
New Mexico Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

RE: 1-29 EOL Boot; T18S, R38E 
NMOCD Case #: unassigned 

Dear Mr. Sanchez: 

R.T. Hicks Consultants, Ltd. is pleased to submit the attached Corrective Action Plan for the 
above referenced site. If you have any questions or concerns, please don't hesitate to 
contact us. 

Sincerely, 
R.T. Hicks Consultants, Ltd. 

Katie Lee 
Staff Scientist 

Copy: 

Wayne Price, NMOCD; OCD Hobbs Office; 
& Kristin Pope, Rice Operating Company 

October 24, 2005 
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R.T. HICKS CONSULTANTS, LTD. 

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 1-29 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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R.T. HICKS C CONSULTANTS, LTD. 

2.0 SUMMARY AND 
CONCLUSIONS 

1. The 1-29 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-1 D 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 CONSULTANTS, LTD. 

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-vegetalion. 

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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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 fil l 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 1-29 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 1-29 EOL Boot site 
are given in Appendix C. 

3.2 CHARACTERIZATION ACTIVITIES 
In November 2004, R. T. Hicks Consultants, ROC, and Eades Drilling 
mobilized to complete one boring at the site. At the 1-29 EOL Boot site, 
the location of the borehole was chosen inside the small depression 
(about 2-feet deep) caused by the removal of the boot, allowing data 
collection within approximately 3-feet of the boot location. In order to 
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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R.T. HICKS CONSULTANTS, LTD, 

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 CONSULTANTS, LTD. 

Laboratory Data for SWD B-4 (1-29 EOL Boot), November 2004 
6 f t bgs 61 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 remains in 
the upper vadose zone and no evidence of material hydrocarbon impact 
was observed at the site; R.T. Hicks Consultants concluded that any 
releases from this boot did not flow to ground water and there was no 
need to install a monitoring well at the site. 

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

From discussions with individuals familiar with these systems and from 
field inspection of the surface soils, R. T. Hicks Consultants concluded 
that periodic overflow events occurred at the 1-29 EOL Boot site. ROC 
field chloride concentration measurements and laboratory data 
demonstrate that the mass of constituents of concern remains eibove 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. 

Table 1. Laboratory data for 
1-29 EOL Boot, November 
2004 
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R.T. HICKS CONSULTANTS, LTD. 

5.0 SIMULATION OF VERTICAL 
CHLORIDE FLUX 

5.1 METHODS OF EVALUATION 
As described in the NMOCD-approved workplan, HYDRUS-1 D 
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-1 D 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-1 D 
calculated initial soil 
moisture of the Section 
29 soil profile by 
running a simulation 
for 45 years using the 
weather data from the 
Pearl Weather station 
on a "dry" soil column. 
Because soils are 

Table 2. Input parameters for 
HYDRUS-1D simulations 

Hydrus Soil Profi le 1 (Current Conditions) 

Material Description Length (cm) Dispersion (cm) % of Profile length 

1 Sandy Loam 60 50 2.778 

2 Caliche-sand 520 30 1.667 

3 Caliche 150 10 0.556 

4 Sand-silt 1070 100 5.556 
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relatively dry in this climate and vadose zone hydraulic conductivity 
varies with moisture content, it is important that simulation experiments 
of different remedial strategies begin with an initial "steady state" soil 
moisture content. 

The calculation of soil moisture content begins with using professional 
judgment as an initial input then running sufficient years of weather 
data through the model to establish a "steady state" moisture content. 
Because only minimal changes in the HYDRUS-1 D 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 1-29 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 
- 20 feet 

Field Estimate 

Background Chloride in Ground Water 
100 ppm 

Intera Report (see Section 9.0 References) 

Ground Water Flux - 8.6 cm/ day Calculated from published data 
Aquifer Thickness - 10-feet From Well Chloride data at Section 29 sites 
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R.T. HICKS CONSULTANTS, LTD 

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-1 D 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. 
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6.0 PROPOSED REMEDY 
Four scenarios were modeled by coupling HYDRUS-1 D 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/l 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 
alternatives were 
examined with the 
modeling. The first 
remedy evaluated, 
Scenario 2, simulated 
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 
downward. However, 
the lack of infiltration 
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R.T. HICKS CONSULTANTS, LTD. 

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 
1 O-f eet of soil and replacement with 
clean fi l l 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. 

Figure 3. Chloride Concentration in the Aquifef for 1-29 EOL Boot with a Barrier 
Installed (Scenario 2) 
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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 0 

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 tipper 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 p>rofile was used with the suitably adjusted cltloride 
load. This choice permits the model to over estimate the potential impact 
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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). 
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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 fil l 
installed with a slight crown to promote surface runoff (Scenario 4). The 
maximum predicted chloride concentration in ground water is 
represented in Figure 5. 
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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 f i l l 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. 
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Logger- David Hamilton Client: Boring ID: 

Section 29 B-4 (62 feet) 

Driller: Eades Drilling Rice Operating Company 
Boring ID: 

Section 29 B-4 (62 feet) 

Drilling Method Air Rotary Project Name: 

Boring ID: 

Section 29 B-4 (62 feet) 
Start Date: 11/4/2004 I-29 EOL Boot 

Boring ID: 

Section 29 B-4 (62 feet) End Date: 11/4/2004 Location: 

Boring ID: 

Section 29 B-4 (62 feet) 

T18S R38E 

Boring ID: 

Section 29 B-4 (62 feet) 

Section 29, Unit I 

Boring ID: 

Section 29 B-4 (62 feet) 

Boring ID: 

Section 29 B-4 (62 feet) 

Depth 
(feet) Description Lithology Comments 

Field data 

Depth Chloride mg/kg PID 

0.0 
2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 

Surface, 0-3 feet 

Sand silt, caliche, tan, 3-6 feet 

Caliche, tan to white, 6-22 feet 

Boring started 2 feet bgs in trench 

6.0 

11.0 

16.0 

21.0 

Very fine grained sand silt, tan, 22-30 feet 
26.0 

Well indurated caliche, 30-33 feet Hard drilling 31.0 

5125 

1746 

596 

1415 

271 

328 

124.0 

2.4 

2.3 

2.8 

6.7 

7.5 

32.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54.0 
56.0 
58.0 
60.0 

Sandstone, red-tan, 33-35 feet Verv hard drilling 

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

41.0 

Very fine grained sand, some caliche, 45-E 
feet 45.0 

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

51.0 

56.0 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 61.0 

152 

92 

53 

46 

47 

59 

35.0 

9.7 

7.0 

4.3 

8.2 

4.4 

62.0 

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

Albuquerque, NM 87104 
505-266-5004 

1-29 EOL Boot Plate 2 R.T. Hicks Consultants. Ltd 
901 Rio Grande Blvd NW Suite F-142 

Albuquerque, NM 87104 
505-266-5004 Exploratory Boring September, 2005 



Client: 
HYDRUS-1 D Profiles Rice Operating Company 

Project Name: 
I-29 EOL Boot 

Location: 
T18S R38E 
Section 29 

Depth 
(feet) Description 

Current 
Profile Description 

Excavated 
Profile 

Sandy loam 0-1 feet 

Loamy sand, 1-19 feet 

Sand, silt 1!)-20feet 

Caliche, 20-22 feet 

Sand, silt 22-34 feet 

uaiicne, 04-00 teei 
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R.T. HICKS CONSULTANTS, LTD. 

1.0 CONCEPTUAL MODEL OF 
SUBSURFACE PRODUCED 
WATER RELEASES 

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

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

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

The distribution of constituents of concern (primarily chloride, second­
arily BTEX) in the surface soil and vadose 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 sorption 
and biodegradation, petroleum hydrocarbons may not impact ground 
water even at sites where large volumes were released over long periods. 

Episodic releases of small volumes of produced water will not always 
create saturation of the vadose zone. Where episodic releases occur in 
junction boxes or similar enclosures, spills of produced water and en­
trained crude oil infiltrate the vadose zone. After the spill ceases and the 
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produced water drains into the vadose zone, the entrained crude oil 
follows similar paths as the produced water with the difference that the 
higher viscosity and surface tension limits the depth of infiltration. After 
deposition of the oil within the near surface vadose zone pore spaces, 
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. 

Chloride Concentration Profiles 

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 
filling of soil pores with asphaltic 
material did not occur. Where 
penetration of the vadose zone 
was less than 20-30 feet, the 
release was episodic and con­
sisted of a relatively small volume 
of fluid. 
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Produced water potentially 
released to the environment from 
the Hobbs SWD System is ex­
pected to 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 
only; and one may remain confident that concentrations of chloride will 
indicate the presence of similar concentrations of other non-hydrocarbon 
constituents. 

"Episodic Unsaturated Flow 
Saturated Flow 

Figure 1. 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- l with Table A - l 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 the Intera's Windmill 

Oil Site Ground Water Sampling Results (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-la 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-la 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 arid a depth 
of 24 feet and primarily a sand-silt to the total depth (102 feet). In the 
supply well logs, "sandstone" (which R.T. Hicks Consultants describes as 
"caliche") dominates the upper vadose zone to depth of about 25 feet; 
"sand" (which R.T. Hicks Consultants describes as "very fine grained 
sand-silt") dominates the lower vadose zone to a depth of about 65 feet. 

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

2.2 CHARACTERISTICS OF THE SATURATED ZONE 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- l presents the water level data, 
and Plate A-4 is the result. Ground water flows east-southeast in Section 
29 under a hydraulic gradient of approximately 0.0036. Locally, within 
Section 29, ground water flows east. In general, ground water flow in 
Section 29 is concluded to be east-southeast with a hydraulic gradient of 
0.003. 
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Plate A-5 presents two hydrographs of nearby USGS wells showing that 
ground water elevations near Section 29 have decreased by 10 feet since 
1985. Plate A - l shows the locations of these two wells: near tbe airport 
and at the southern city limit of Hobbs. 



R.T. HICKS CONSULTANTS, LTD. 

3.0 REFERENCES 
Ash, S.R., 1963, Ground water conditions in northern Lea County, U.S. 
Geological Survey Hydrologic Investigations Atlas HA-62 

Freeze, R. A., and Cherry, J. A., 1979, Groundwater, Prentice-Hall, Inc. 

Hendrickx, J.,Rodriguez, G., Hicks, R. T., and Simunek, J., January 2005, 
Modeling Study of Produced Water Release Scenarios, API Publication 
Number 4734, 11 pp. 

Intera Incorporated, July 8, 2003, Windmill Oil Site Ground Water 
Sampling Results, prepared for the New Mexico Oil Conservation 
Division, 3 pp. 

McAda, D.P., 1985, Projected water-level declines in the Ogallala aquifer 
in Lea County, New Mexico, US Geological Survey Water-Resources 
Investigations Report 84-4062, 84 pp. 

Musharrafieh, G. and Chudnoff, M., January 1999, Numerical Simula­
tion of Groundwater Flow for Water Rights Administration in the Lea 
County Underground Water Basin New Mexico, New Mexico Office of 
the State Engineer Technical Report 99-1, 6 pp. 

Nicholson Jr., A. and Clebsch, A., 1961, Geology and Ground Water 
Conditions of Southern Lea County, New Mexico, Ground Water Report 
6, US Geological Survey, New Mexico Bureau of Mines and Mineral 
Resources 



I 

TABLES 



0 

IC
I 

p
p
m

l 

CM 
CO 
CO 

CO 
CM 
CO 

r f 

o 

00 
r-
r f 

LO 

o 

CN CD o r f 
CO 

LO 
CO 
CM 

CM 

o 

CO 
h -
CO £00 

CN 
o 
r f 

o 
CD 

CN 
CD 

CD 

r~ 

00 
CD 

CO 
CN 
CN 

CM 
h -
CM 

CO 
CO 
CO 

CO 
CO 

o 
CO 
CO 

CO 

r~ 

r f 
CN CM 

CD 
o 
r r 
CD 

o 
r f 

CM 
CD 
CN 

I 
G

W
e
le

v
 1

 

LO 
00 
LO 
CO 

m 
00 
LO 
CO 

CO 
00 
LO 
CO 

IS
T

A
T

U
S

 
1
 

CO 

g 
c 

'c 
o 

CO 

g 
CO) 

c 

'E 
o 

CD 
g 
D J 

C 

O 

C 

o 

a) 

g 
cn 
c 

' C 

o 
c 
o 

0 

g 
ra 
cz 

o 

c 
o 

g 
•EZ 
o 
CD 

' 5 
CO 

CD 

g 
ra 
_c 

Q 

'E 
o 

•1 
o 

QJ 

o 
co 

CD 

cn 
_c 

o 

c 
o 

0 

g 
ra 
c 

Q 

'E 
o 

CD 

g 
ra 

Q 

'E 
o 

ra 

o 

CD 

o 
CO 

CD 

g 
ra 
_c 

o 

'E 
o 

g 
ra 
_c 

o 

'E 
o 

0 

g 
cn 
_c 

o 

"c 
o 

0 

g 
ra 
c 

Q 

c 
o 

0 

g 
cn 
c 

o 

o 

0 

g 
ra 
c 

o 

'E 
o 

0 

CO 

y ) 
0 
E 
o 

Q 

0 

g 
o 
03 
0 
E 
o 

Q 

0 

g 
o 
00 
0 
E 
o 
Q 

0 

g 
o 
"co 
0 
E 
o 
Q 

0 

g 
CO 

to 
0 
E 
o 

a 

0 

g 
CO 

0) 
0 
E 
o 

Q 

0 

g 
CO 

to 
0 
E 
o 

a 

0 

g 
CO 

to 
0 
E 
o 
a 

0 

g 
CO 

to 
0 
E 
o 
D 

0 

g 
CO 

to 
0 
E 
o 
D 

0 

g 
CO 

to 
0 
E 
o 
Q 

0 

g 
CO 

to 
0 
E 
o 

a 

i 
CO 

to 
0 
E 
o a 

0 

g 
CO 

to 
0 
E 
o 
a 

0 

g 
CO 

to 
0 
E 
CO 

a 

0 

g 
CO 

to 
0 
E 
o 
Q 

0 

g 
CO 

to 
0 
E 
o 

Q 

0 

g 
CO 

to 
0 
E 
o 
D 

0 

g 
CO 

to 
0 
E 
o 

• 

a 
_c 

o 
CO 

o 
CO 

0 

g 
a 
c 

o 

c 

o 

0 

g 
a 
c 

o 

c 
o 

0 

g 
CD 

_c 

o 
'E 
o 

0 

g 
CO 

to 
0 
E 
o 
D 

0 

g 
CO 

to 
0 
E 
o 
a 

0 

g 
CO 

to 
0 
E 
o 

a 

0 

g 
CO 

to 
0 
E 
o 
a 

0 

g 
o 
tf) 
0 
E 
o 
Q 

0 

g 
CO 

to 
0 
E 
o 
Q 

0 

g 
CO 

to 
0 
E 
o 

o 

0 

g 
CO 

to 
0 
E 
o 

Q 

UJ 
CO 
CO 

cr 

UJ 
00 
CO 

cr 

LU 
00 
CO 
CC 

LLJ 
CO 
CO 

cc 

UJ 
CO 
CO 

cr 

LU 
00 
CO 

cc. 

LU 
00 
CO 

cr 

LU 
00 
CO 

cc 

LU 
00 
CO 

UJ 
00 
CO 
Lt 

UJ 
0 0 
CO 

cc 

UJ 
CO 
CO 

cc 

UJ 
CO 
CO 

Q: 

LU 
CO 
CO 

or 

LU 
CO 
CO 

cc 

LU 
CO 
CO 

cc 

LU 
CO 
CO 

cc 

LU 
00 
CO 

cc 

CO 
00 

CO 
CO 

CO 
CO 

CO 
0 0 

CO 
CO 

CO 
00 

CO 
00 

CO 
0 0 

CO 
CO 

173 
CO 

CO 
00 

CO 
00 

CO 
00 

CO 
CO 

CO 
CO 

CO 
CO 

CO 
CO 

co 
00 

c 1 - H H r - r— H t - r- H t— r— r— H t - h- t— H r— 

L
o
c
a
ti
c
 

o 
CSI 

o 
0 

CO 

CD 
CN 
O 
0 

CO 

CD 
CM 
O 

cu 
CO 

cn 
CM 

o 
CD 

CO 

CTl 
CM 
co 
CD 

co 

o 
CM 
co 
CO 
co 

OJ 
CN 
u 
0 

CO 

CJ) 
CN 

o 
CO 

CO 

CD 
CM 

o 
0 

CO 

O) 
CN 
CO 
CD 

co 

CJ) 
CN 
o 
a) 
co 

O ) 
CM 
o 
CD 
co 

CJ) 
CN 
o 
0 
co 

CN 
CO 
o 
0 

CO 

CM 
CO 

o 
0 

CO 

CN 
CO 
o 
0 
CO 

CO 
CO 

o 
0 

CO 

CO 
CO 
o 
0 
co 

0 

g 
o 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
o 

o o o o o o o o o o o o o o o 
0 

g 
o 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
CO 

0 

g 
o 

IS
y
s
te

r
r
 

co 
X ) 
X ) 
o 

I 

CA 
•Q 
X) 
O 

X 

CO 

X J 
O 
X 

CO 

JD 

o 
X 

cn 
XI 
-Q 
o 
I 

CO 

rzi 
o 

I 

CO 
X I 
X I 
o 
X 

CO 
X ) 
X ) 

o 
X 

CO 
JD 
JD 

o 
X 

CO 
X ) 

o 
X 

CO 
X ) 

o 
I 

CO 
X ) 
.ro 
o 
X 

CO 
X) 
ro 
o 
X 

CO 
X I 
ro 
o 
X 

CO 
JD 
JD 

o 
X 

CO 
X ) 
X ) 

o 
X 

CO 
JD 
JD 

o 
X 

CO 
X I 

o 
I 

I 
TO 
c= 

g 

E 
" D 
cz 

g 

I 
"D 
tz 

g 

1 
TO 
c 

g 

E 
TO 
c 

g 

E 
TO 
c 

g 

1 
TO 
c 

g 

I 
TO 
c 

g 

1 
TO 
cz 

g 

I 
TO 
cz 

g 

I 
TO 
c 

g 

I 
TO 
CZ 

g 

I 
TO 
CZ 

§ 

I 
TO 
CZ 

g 

I 
TO 
cz 

g 

to 
0 
E 
o 
a 

to 
0 
E 
o a 

to 
0 
E 
o 
a 

CO 
X) 
JD 

o 
X 

CO 
JD 
JD 

o 
X 

CO 
JD 
JD 

o 
X 

CO 
X I 
X ) 

o 
X 

to 
0 
E 
o 
a 

to 
0 
E 
o 
a 

to 
0 
E 
o 

Q 

to 
0 
E 
o 
a 

Vt 
CO 
E 
o 

a 

to 
0 
E 
o 
a 

0) 
0 
E 
o 
a 

to 
0 
E 
o 
a 

|L
o
c
 
ID

 
1
 

o > 
o 
CVJ 

cz 
CO 

> 
CD 
CN 
UJ 

CO 

O i 
CM 

ul 
O 

~3 

a 

0 

a 
cb 

CD 
CM 

U -

o 

> 

2 
o 

CO 
X : 
CO 

cb 

CD 

CM 

LL 

JD 

CD 

CM 

LL 

to 
-o 

o> 
CNI 

X 

•s 
- 0 

o 
o 
ca 
_ l 

o 
LU 
CJ) 
CN 

"c 
0 

> 
CD 
CM 

o 
o 
ca 
_ l 

o 
UJ 
CJ) 
CN 

oi 

_ l 

o 
UJ 
CJ) 
CN 

6 

c 
CD 

> 
CJ) 
CN 

6 

c 
0 

> 
CJ) 
CM 

oi. 

o 
o 
m 

CN 

m 
CD 

CM 
CO 

LLJ 

Tj 
—3 

CN 

CN 
CO 

LU 

CO 
—1 

CO 
CO 

LLl 

o 
—3 

"c 
0 

> 
CO 
CO 
l i . 

o 
o 

6 
g 

CO 
o 
o 

6 
g 

r f 
o 
o 

6 
g 

LO 
o 
o 

6 
g 

CD 
o 
o 

6 
g 

o 
o 

6 
g 

CD 
o 
o 

6 
g 

o 

o 

6 
g 

c3 

6 
g 

CM 

5 
6 
g 

CO 

o 

6 
g 

r f 

o 

6 
g 

CM 
CM 

o 

6 
g 

r f 
CM 

o 

6 
g 

r f 
r f 

o 

6 
g 

CO 
0 
o 

0 
co 

TO 
0 

LL 

o 

0 

g 
0 

ra 

g 
0 
CO 
3 
o 
I 

o 

CO 

E 

CO 

CO 

o 
ca 

d 

o 
o 
o 
H 
ra 
o 

TO 

3 
m 

o 

CO 

£ 
CO 
CD 
CM 
L L 

CM 

CO 
CM 
L L 

CO 

g 

CJJ 
CM 

l i . 

r r 

g 
^ 
CJJ 
CM 
LL 

ci 

o 
0 
V) 
0 

b 
CO 

X I 
X ) 

o 
X 

CO 

o 
J * 
o 
2 

H 
CO 
CO 

5 

CO 
0 
CO 

& 
0 
co 
2 
"c 
0 
cr 

TO 
0 

LL 

5 

o 

0 
0 . 
cz 
CO 
CO 

0 

E 

< 
c 
CO 
0 . 

to 
c 
o 

to 
c 

0 

CO 

E 
co 

o 
o 
0 

i 
x l 
0 

Cl 

CO 

o 

0 
a 

TO 
c 
CO 
X 
0 

1 -

d 

o 

3 
tz 
0 

cr 
JX 
cz 
CO 

1 -
0 

s 
co 
o 
3 

H 

|Y
 

U
T

M
8
3
 
1
 

CD 
r-
r r 
CM 
CM 
CD 
CO 

CO 
r r 
CO 

CM 
CD 
CO 

CD 
CO 
h -

CM 
CO 
CO 

CO 
CO 
h -

CM 
CO 
CO 

CO 
CO 

r-* 
CM 
CO 
CO 

r f 
LO 
00 

CN 
CO 
CO 

CN 
CN 
CO 

CN 
CO 
CO 

r f 
CJ) 
CO 

CN 
CO 
CO 

o 
CO 
CO 

CM 
CO 
CO 

O) 
CO 

CM 
CD 
C Ĵ 

CO 

o 
CM 
CD 
CO 

5 
00 
o 
CN 
CO 
CO 

CD 
o 
o 

CM 
CO 
CO 

LO 
CO 
LO 

o 
CM 
CO 
CO 

CD 
LO 
CD 
CD 

CO 
CO 

CO 

o> 
CD 

CD 
CO 

CO 
CM 
o 
o 
CM 
CO 
CO 

CO 
CM 
CD 
CD 

CO 
CO 

00 
LO 
CN 

CN 
CD 
CO 

o 
CM 
CM 
CO 
CO 

o 
LO 
o 
CN 
CN 
CO 
CO 

o 
CN 

CM 
CO 
CO 

LO 
CD 
CO 

CN 
CO 
cn 

CO 
CM 
i n 

CM 
CD 
CO 

CD 
LO 
CO 

CN 
CD 
CO 

LO 
r r 
CD 

CN 
CD 
CO 

CN 
CO 

CM 
CN 
CD 
CO 

f -
LO 

CN 
CO 
CO 

f -
co 
1 -

CN 
CD 
CO 

o 
r f 
CO 

o 
CM 
CD 
c*o 

CD 
00 
00 

CM 
CO 
CO 

CO 
o 
o 
CN 
CM 
CD 
CO 

CD 
CO 

CN 
CN 
CO 

m 

CD 
CD 
CO 
CM 
CM 
CO 
CO 

LO 

o 
CN 
CO 
CO 

00 
CD 
CN 
0 ) 

CD 
CO 

o 
r f 
o 
o 
CM 
CD 
CO 

CD 
CO 
CD 

CM 
CD 
CO 

CD 
CO 
I s -

CNI 
CO 
CO 

CO 

00 

CN 
CO 
CO 

00 
r f 
r -

CN 
CD 
CO 

00 
CN 
CO 
CN 
CM 
CD 
C*J 

r f 
CD 
f -
co 
CM 
CD 
CO 

LO 
CO 
CD 
CO 
CM 
CD 
CO 

CO 
t o 
p -
CD 

CO 
CO 

CD 
CO 
CD 

o 
CN 
CO 
CO 

CO 
00 
LO 
00 
CN 
CD 
CO 

CN 
LO 

CM 
CD 
CO 

r-
o 
o 

CM 
CO 
CO 

en 
CO 
2 
t -
zi 

x' 

CD 
CD 
CD 
O 
r~ 
CD 

f". 
CJ) 
CD 
O 

r~ 
CD 

CM 

CO 

CN 

CO 

CM 
r~ 
r f 

CO 

o 
r f 
r f 

CO 

CJ) 
r f 

CJ) 

CO 

CD 
r» 
o 
CN 
N -
CO 

cn 

CO 

r r 

CO 

CD 

CO 
00 

CD 

CO 

00 

CD 

ro 
00 
00 

CO 

CO 
00 
CD 

CO 

o 

CD 

t o 
r~ 
o 

iC 
CO 

T -

CO 
CM 

CD 

C0 
o 
CO 
r-
CD 

CO 
CD 
o 

CD 

0 0 
l>-
co 

CD 

c» 

CO 

CM 

r--
CO 

CD 
CO 

r-

CO 

CO 
CO 

CN 
r~ 
CO 

CD 
CD 
r-
o 
I s -
CD 

CM 

r-

C0 

CD 

f -

CD 

r-
CD 

CD 

o 
CM 
CN 
r -
CD 

r f 
CM 
CN 

CD 

CO 
CO 

CD 

CO 
CM 

o 

f~. 
CO 

CD 

CO 

r~ 

CM 
r » 
CD 

s 
CD 
CD 
CO 
CO 

CD 
LO 

f*» 
co 

CD 
CN 
CO 
o 
r-
CO 

CO 
CO 
CO 

o 
CO 

r f 
CD 
CD 
o 
r~ 
CD 

o 
r f 

r̂ -
CD 

ro 

CD 

CD 

r f 
CD 

r-
CD 

c-

CD 

CO 

ro 
r f 
CO 
CN 
h-

co 

CD 
CO 

CM 
r~ 
CO 

CO 
o 
CN 
r--
CD 

CO 
f~ 
r f 
CN 
r— 
CD 

r f 
CD 
CD 
o 
r~. 
CD 

f~ 

r f 

CM 

CO 

r f 
CO 

r-

r~ 
CO 

o 
f -
o 

r~ 
CO 

g 

& 
CO 

r— 

z 
UJ > 
5 

o 
CM 
UJ 
CO 
CO 
CO 
CO 

r— 
z 
UJ 

> 
ai 

oS 
CN 

u i 
00 
CO 

co 
00 

< 
f— 
O 
—3 

LL 

CD 

CM 

LU 
00 
CO 
CO 
oo 

Q_ 
LU 
HI 
Q 

< 
a 
—1 

LL 

cri 
CM 
LU 
CO 
CO 

co 
co 

g 
o 
—1 
—I < 
I 
CO 

< 

o 
—1 

LL 

o j 
CM 
Ui 
00 
CO 
CO 
CO 

CD 

o 
— } 

LL 
o j 
CN 
LU 
00 
CO 
CO 
CO 

1 -
o 
—1 

X 

oo 

CN 

LU 
00 

co 

co 
CO 

r— 
o 
o 
CD 

- J 

o 
LU 

o j 

CM 

I i i 
0 0 

co 

CO 
CO 

1— 
z 
LU 

> 
crj 
CM 
LU 
oo 
CO 
CO 
CO 

r— 
o 
o 
CD 

_ J 

o 
UJ 

i i i 
CJ) 
CM 
LU 
CO 
CO 

CO 
CO 

_ J 

o 
LU 

d 
CJ) 
CN 
LU 
00 
CO 
CO 
CO 

1 -
z 
LU 

> 
6 
CJ) 
CN 
LU 
00 
CO 

CO 
CO 

H 
z 
LU > 
CL 
CJ) 
CN 
LU 
CO 
CO 

CO 
CO 

H 
o 
o 
CO 

ai 

CN 
CO 
LU 
00 
CO 
CO 
00 

o —> 
LU 
CM 
CO 
LU 
CO 
CO 
CO 
CO 

CM 

f— 

o —> 
LU 
CM 
CO 

u i 
00 
CO 

co 
00 

f— 

o 

—> 
LU 
CO 
CO 

u i 
CO 
CO 
CO 
CO 

r— 
z 
LU > 
LL 

co 
CO 
LU 
CO 
CO 

co 
CO 

o 
o 

6 
g 

i 
LU (— 
z 

CO 
o 
o 

6 
g 
< 
cc 
UJ 
r-

z 

r f 
o 
o 

6 
g 
< 
cc 
LU 
H 

z 

LO 
o 
o 

6 
g 
< 
cc 
LU 
H 

z 

CO 
o 
o 

6 
g 
< 
a: 
UJ 
H 

z 

o 
o 

6 
< 
cc 
LU 
H 

z 

CD 
o 
o 

6 
g 
< 
cc 
LU 
r-

o 

o 

6 
g 
< 
cc 
LU 
r-

z 

o 

6 
g 

£ 
LU 
H 

z 

CN 

o 

6 
g 

i 
LU 
t -
z 

PO 

5 
6 
g 
< 
cc 
LU 
t -
z 

r f 

o 

6 
g 
< 
cc 
LU 
r-

z 

CN 
CM 

o 

i 
< 
cc 
LU 
r-

z 

r f 
CM 

o 

6 
g 

i 
LU 
t-
z 

§ 
6 
g 

LU 
H 

z 

CO 
0 
o 

. „ 

0 
CO 
"O 
0 

LL 

o 

d 
o 
o 

0 

g 
0 

ro 

g 
0 
to 
ZJ 
o 
I 

0 

o 
Q 
o 
o 

CO 

E 

CO 

CO 

s 
o 
m 
c i 
o 
cr 

ci 
o 

o 

i2 

ra 
o 
p 

3 
m 
6 
o 
cr 

o 

m 

CD 
CO 
CD 
CM 
t i . 
d 
o 
cr 

CM 

^ 
CD 
CM 

LL 

d 
o 
QC 

CO 

g 

CD 
CN 

t i . 

d 
o 
cr 

CD 
CN 

l i . 

d 
o 
cr 

ci 

o 
0 
CO 
0 

s 
CO 

X ) 
X ) 
o 
I 
d 
o 
cr 

6 
CJ 
J* 
CO 

2 
\— 
u 
CO 

d 
o 
cr 

CO 
0 
CO 

0 
CO 

i2 
cz 
0 
cr 

TO 
0 

LL 

6 
d 
o 
cr 

CO 

0 
a. 

c 
ro 
o 

ij) 

E < 
c 
CO 

Q_ 

d 
o 
r r 

to 
cz 
o 

to 
E 
0 

Tz 

CO 

'JZ 

E 
co 
d 
o 
cr 

o 
o 
CD 

g 
X ) 
0 
o 

co 
d 
o 
cr 

0 
a 

TO 

c 
CO 
X 
0 
H 
d 
o 
cr 

d 

o 
to 
tz 
0 

cr 
J* 
cz 
CO 

r -

0 

3 
CO 

o 

s 
H 
d 
o 
cr 

|l
n
_
N

O
| 

OJ 
o 
o 

z 

o 

o 

z 
o 
z 

CM 

o 
z 

CO 

o 
Z 

r f 

o 
Z 

t o 

o 

z 

CO 

o 

z 

h -

o 

z 

CO 

o 
z 

O ) 

o 

z 

o 
CN 
o 
z 

CM 
o 
z 

r r 
CM 
o 
z 

to 
CM 
o 

z 

CO 
CM 

o 

z 

h -
CM 

o 

z 

CO 
CN 
o 
z 

LO 
r f 
o 
z 

CO 
r f 
o 
z 

r~ 
r f 
o 

z 

CO 
r f 

o 

z 

CD 
r f 

o 

z 

o 
LO 
o 
z 

LO 
o 
z 

CM 
LO 
o 
z 

CO 
LO 
o 
z 

r f 
LO 

o 

z 

LO 
LO 

o 

z 

CD 
LO 
o 
z 

f ~ 
LO 
o 
z 

00 
LO 
o 
z 

CD 
co 
o 
z 

o 
CO 
o 

z 

f ^ 
o 
z 

LO 

o 

z 

CO 

o 

z 

CN 

z 

CO 

z 

r f 

z 

LO 

z z 

CM 

z 

CO 
CN 

z 

CO 
CO 

z 

LO 
CO 

z 

CO 

z 

oo 
CO 

z 

CD 
CO 

z 



PLATES 
iimmmtmmmMmnmmm^mmmmmKMmmiMMmMmmBmwMMiMtmiM 





Logger: David Hamilton Client: 
Driller: Eades Drilling Rice Operating Company 

Drilling Method: Air Rotary Project Name: 
Start Date: 11/3/2004 Hobbs F-29-1A 
End Date: 11/6/2004 Location: 

T18S R38E 
Section 29, Unit F 

Well ID: 

F-29-1aB-2-1 (99 feet), 
F-29-1aB-2-2 (72 feet) 

Depth 
(feet) 
0.0 
2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54.0 
56.0 
58.0 
60.0 
62.0 
64.0 
66.0 
68.0 
70.0 
72.0 
74.0 
76.0 
78.0 
80.0 
82.0 
84.0 
86.0 
88.0 
90.0 
92.0 
94.0 
96.0 
98.0 
100.0 
102.0 

Description 
Surface, 0 - 1 feet 

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

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

Lithology Comments 

Caliche, well indurated , 1 8 - 2 1 feet 

Caliche with some well indurated layers, 
21 - 24 feet 

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

Some caliche, 36 - 36.5 feet 

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

Caliche layer, 48 - 48.5 feet 

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

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

Some odor 

At 30 feet: 

Some hydrocar 

impac 

strong o or 

At 59 feet: 

Sore collapsing, 

Probe is wet. 

Drilled with water 

below 59 feet 

Slump filled hole 

from 99-102 feet 

Well Construction 

nent, 0 
3 feet 

yd rated 
mtonite, 
50 feet 

Sand, 
50-74 feet 

Screen 
52-72 feet 

Hydrated 
bentonite, 
74-92 feet 

Sand, 
92-99 feet 

Screen 94 
99 feet 

j l lM l Slump 

Field data 

Depth Chloride mg/kg PID 

6.0 203 547 

11.0 174 1575 

16.0 106 1060 

21.0 73 1242 

22.0 78 1290 

26.0 91 1006 

31.0 83 1290 

36.0 85 403 

41.0 92 432 

46.0 92 354 

51.0 72 527 

56.0 87 479 

59.0 94 414 

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

Albuquerque, NM 87104 
505-266-5004 

Hobbs F-29-1A Site Plate A-2 R.T. Hicks Consultants. Ltd 
901 Rio Grande Blvd NW Suite F-142 

Albuquerque, NM 87104 
505-266-5004 Monitoring Well Boring October 2005 



Client: 
HYDRUS-1 D Profiles Rice Operating Company 

Project Name: 
I-29 EOL Boot 

Location: 
T18S R38E 
Section 29 

Depth 
(feet) Description 

Composite 
Profile Description 

Excavated 
Profile 

Depth 
(feet) 

0.0 
2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54.0 
56.0 
58.0 
60.0 

Sandy loam, 0 - 2 feet Sandy loam 0-1 feet 

Sand, caliche, 2-17 feet 

Caliche, 17-19 feet 

Sand, silt 19-20feet 

Caliche, 20-22 feet 

Loamy sand, 1-19 feet 

Sand, silt 19-20feet 

Caliche, 20-22 feet 

Sand, silt 22-34 feet Sand, silt 22-34 feet 

Caliche, 34-35 feet Caliche, 34-35 feet 

Sand, silt, 35-45 feet Sand, silt, 35-45 feet 

Sand , caliche, 45-47 feet Sand , caliche, 45-47 feet 

Sand, silt, 47-59 feet Sand, silt, 47-59 feet 

0.0 
2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54.0 
56.0 
58.0 
60.0 

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

Albuquerque, NM 87104 
505-266-5004 

Section 29 Sites 

Hydrus Profiles Developed 
from Exploratory Borings 

Plate A-3 

October , 2005 





•USGS 
USGS 324120103075201 19S.38E.03.232321 

3555 w 

3550 

3505 

3540 

1985 1990 1995 2000 
DATES: 01/13/1981 to 02/11/2005 23:59 

2005 

Provisional Data Subject fo Revision 

it: USGS 
USGS 324124103114801 19S.37E.01.222421 

1965 1970 1975 1980 1985 1990 1995 

DflTES: 02/24/1961 to 02/11/2005 23:59 

Provisional Data Subject to Revision 

2000 2005 

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

Albuquerque, New Mexico 87104 

USGS Hydrographs 

Rice Operating Company 

Plate A-5 

October 2005 





EXHIBIT A-l 



FihLD ENGR. LOG Form WR-23 STATE ENGINEER. OFFICE 

WELL RECORD 
OBSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. AH 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 IA and Section 5 need be completed. 

Section 1 •iOV.AT. r>XJ) ?5?CI>. (A) Owner of weil 
Stree.t and Nurnter. 1919 

C j t y iiGl^iS _ State . 

.and is lofated in the Well was drilled under Perniit No.. 

N'T % y < gW ^ o f S e c t i o n _ . ^ „ T . w p M J ^ f c - M . 

(B) Drilling nnntrartnr ABFOO'J' BROS. -License No. "S-^S 

Street and Nuinber- SOX 6? 7. . ... . — _ — — ~ — 
HOBBS City 

Drilling was commenced-

'Drilling was .completed 

iState . 
i'TARCH 18. 70 

•j^eyation at'top of casing in feet above s.ef levels 

•S^te .whe&er'well is; shallow or artesian 

13_JZ0_ 

? i iow; 
^Total -.gepth.of •yg?] . v : - . , ' l ^ 0 ' „ 

-Depth ip.3?ater..uppn .cejmpl.eftgn „ 4B . 

Section? ; i PRINCIPAL V/ATER-.BCARÎ S STRATA 

. ife- . 
•: Depth in Feet Thickjiess in 

Feet 
Description of ^fe jSeaj rJpi Fofmaticp" . ife- . •>Toc. • f ° 

Thickjiess in 
Feet 

• ' l ••• 

• " 
••92- - 44 • • - 85?prl • water -

z •.. • 114 - : 12b - 6 • send-water 
3 — i - - -.— ! - -... ... .. _ .... _. 

i • : .. 

• : •• Section 3 : ' 
• • | ' "ftECORt? OF CASING 

I>OUDds 
. ' . l i ' . 

~23~ 

: Threads 
3ft'.. . 

i .10. 

Depth 

.Top . Bottmn_ 

.1.20 it 20 

Typ* gho.e 

none .351 A2Q1 

• jBfSpth>'$# ; Xtiajn t̂er. .. 
'Hole in' in. 

..Jons. 
.Clay 

Na.Sicks jjt jM£thpds JJsed-. • 

%rn,e .of iPluggM. 4 ° f l S M o r -

,«$ rltefe': 
Tqns .of .C^ay ,ujed..,,.j. — r-

-license -Nf 

' CSV 
-£«is ,$f .J(eugha|e ,u^d-

PluggiiYgjmethod used-

Plugging lapproved b;y: ,' Cement Plugs were place/d as follows:' 

l''BaSH' Siipe"'' ' W 

Date Received -

File Ho._ 

. 0 Ou,'! Uii i 

Nb. 
Depth ot Hue ' 

No. ot Sacks Used Nb. 
--Rom • ••• To 

No. ot Sacks Used 

•'."; a ••';*:.'!*; 
................ 

^ £ J rfcg O u - ' T ^ -Location No. • < / 



that, to the best .of his knowledge and belief, the : 
. • A M -•ri-j.i.iE.'jGMii.j-

T>r.r|TOKt WJ 

is a true and cor-

- rs-• 
18-" 

J 

^G; ; j tm q?:)cq own. t-cauaf M O -

i.cco;.a' •ASIA gccflou ; v sw<f swryoi; 2 user; ps- ?oBj6}«f«q-
r or. gssbcusq- .Mpsn fpja J'.o: j'.0-'_y |4 onecr tig « fcjjigEroS 

•US»6UKr*l COHI&I<S{Cjl Site 

AHT BEGOKD 

rr; 



Form WR-23 

FIELD EHGR. Uffi 
SHELL ait 00*i HOT.-

STATE ENGINEER OFFICE 

WELL RECORD 

&r 4 no 

INSTRUCTIONS: This form should be executed in Implicate, preferably typewritten, and submitted to the 
nearest district office of tlie State Engineer. All sections, except Section. 5, ihall 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 IA and Section 5 need be completed. 

Section 1 
-Xncu-(A) Owner of weRJUPXT^jS-JXBXllINlj- GQtmUX*-

Street and Number.jg. 0, BOX-BZSS-.. 

City -XJMSS'l State _ZeJ&a_ 

ind is located in the 

£ 
Well was drilled under Permit No L»£'33Z. 

-SM--VA-l}£— 1h.-.SE-~y4 of Section_J3. Twp.-Ifl-.S—.RgeJja 

(B) Drilling Contraetor.<fi>2ia£&-BraiheTji License No._K2*St5_^ 

Street and Number ] l t Q^. .8aX :_ : • 

City Bt>.bh&..~882&0. State —Km^x&m__ 
Drilling was commenced... 

Drilling was completed 
(Plat of (140 acres) 

Elevation at top of casing in feet above sea level : 

State whether well is shallow or artesian 6hlllQW 

19_ 

19- 68 

-Total depth of well JML 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-*fi_ 

No. 
Deplh in-Feet Thickness in Description of Watcir-Bearing Formation No. 

From To Feet 
Description of Watcir-Bearing Formation 

1 68 •28 
2 93 110 18 Band 
3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads " Depth 
Feet Type Shoe 

Perforations " Dia 
in. 

Pounds 
f t . 

Threads " 
Top Bottom 

Feet Type Shoe 
From To 

7 21 10 0 61 91 open . &8.S .. 91.0 -

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet 
From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

City-

.Tons of Roughage used-

Basin Supervisor 

1 / 

FOR USE OF STgT^ ENGINEER ONLY 
- . r i : 1.1. \n~ v:' 

Date Received 

-license No-

State: 

-Type of roughage.. 

-Date Plugged- -19_ 

Cement Plugs were placed as follows: 

No. 
Depth of Pl Jg 

No. of Sacks Used No. 
Ftom To 

No. of Sacks Used 

—.Location No. 

n: 



Section 6 LOG OF wax 

Depth in Feet Thickness 
in Teet Color Type of Material Encountered • 

IVom To 
Thickness 

in Teet Color Type of Material Encountered • 

0 6 6 aurfctoe soil 

• e 16 aaltohe 

21 ic 19 ennd. ttaht 

HO 88 28 eand, water 

OS Si eand, tight 

02 11C1 If sand 

The undersigned; hereby certifies that, to the best of bis knowledge and belief, the foregoing is a true and cor­
rect record of the above described welL ' . 

Wen Driller 



Rcvocd June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

EiELD b.;u 

(A) Own-mf™*!! O i l F i e l d Rental Service Co. 
Street or Post Office Address 1312 KiOViB , 
City and State: H o b b s , New M p y i n o aa?40 

Owner's Well No. L-8716 

Well was drilled under Pennit No T.-R71 6 . and is located In the: 

b. Tract No. . 

% V* *L~£... '/< of Section - J 2 J D Township I S - X Range N MP M 

B of Map No nf the Fi r s t llntfc o f College; Park I n d u s t r i a l 

c. Lot No.. . of Block No. .of the_ 
Subdivision, recorded i n . -Lea . County. 

d. X= 
the 

. feet. Y=_ . feet, N.M. Coordinate Systcni- . Zone in 
_ Grant. 

Abbott Bros. D r i l l i n g (B) Drilling Contractor-. 

Address P.O. Roy S37, Hobbs, New Mexico 88240 

. Lbmse Nn WD-4 6 

Drilling Began 3 . / 2 V 8 2 

Elevation of land surface or _ 

_ Completed 3 / 2 4 / 8 2 Type tools C a b l e Size of h o l e _ i i _ _ u i . 

at well is ft. Total depth of well 1.3 0 ft . 

Completed wel! is Lx) shallow CD. artesian. Depth to water upon completion of well 49 ft . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet 

From To 

q?. 

Thickness 
in Feet 

43 

Description of Water-Bearinc, Formation 

-Sand-

Estimated Yield 
(gallons per minute) 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

6 5 '8 17 1 n None 132 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

Plugging Contractor . 
Address 
Plugging Me thod — 
Date Well Plugged-
Plugging approved by: 

Section 5. PLUGGING RECORD 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement No. 
Top Bottom 

Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received ferctl z 5 f l a 8 2 

File Nn ...L-8716 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL-

IK? PTC .Location No. 1 8 . 3 8 J i O . 213344 



Section 6. LOG OF HOLE 

Deplh in Feet Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 

in Feet Color and Type of Material Encountered 

0 3 3 Surface s o i l 

3 26 23 C a l i c h e 

26 49 23 S a n d - t i c r h t 

49 9?. 43 R a n a - w a t e r 

92 11 n IR S a n r l - ' H g h r 

n n 11 ft a fianrl-rnnlc 

11 P. 13 n 12 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

</•> 
CO 

rvj 

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 

INSTiib'CTJONS: This for" niiould be executed in triplicate, preferably typewritten, and submitted-/* -' i appropriate district office 
of the State Engineer. A -Hons, except Section 5, shall be answered as completely and accural " possible when any well is 
drUled, repaired or deepen*.. »Vhen this form is used as s plugging record, only Section 1(a) and Section need bc completed. 



Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section ] . GENERAL INFORMATION 

BED ENGR. IOG 

(A) Owner of well . A A OlLHiiM 
Street or Post Office Address 1416 bl. 'EJwa.tka.iJ 
City and Stale Hpbbi r iVM 8&U0 ' 

Owner's Well No.. 

Well was drilled under Permit No.- -Lzl&L . and is located in the: 

a 'A W V, Sill V. NE V, or Section U Township _L£S Range __3j jg_ 

9 
-N.M.P.M. 

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

c. Lot No.. . of Block No. 
Subdivision, recorded f n . 

0f ,hP, 2 UnU College Vcmk IndutAlal 
-Leo County. 

d. X = . 
the. 

. feet, Y= . feet, N.M. Coordinate System- . Zone in 
_ Grant. 

(B) Drilling Contractor. 

Address _ 

. License No.. WPS8Z 

260? W. Bencfe* Hobb6. MM tiUO 

Drilling Began 7-7-32 Completed 1-Z-S2- T y p e t o o j s t ^ l cone . size of hole-

Elevation of land surface or - . at well is- . ft. Total depth of well 190 

Completed well is JrO shallow CD . artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

SA-

in. 

f t . 

f t . 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

54 720 66 land S ianditonz 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in . 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in . Top Bottom 

Length 
(feet) Type of Shoe 

From To 

5% 16OVVC -7 no 727. 100 no. . 

Section 4. RECORD OF MUDDING AND CEMENTING 
Dep th in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

Plugging Contractor . 
Address 
Plugging Method 
Date Well Plugged.. 
Plugging approved by: 

Section 5. PLUGGING RECORD 

State Engineer Representative 

No. 
' " Depth in Feet Cubic Feet 

of Cement No. 
Top Bottom 

Cubic Feet 
of Cement 

• 1 
2 
3 
4 

Date Received 

File No-

J u l y 9, 1982 

L-8851 

FOR USE OF STATE ENGINEER ONLY . 

Quad 

D & S 

FWL FSL. 

_ Location No._ 
18 .38 .2Q.23141 

Temp .̂ on N . E. Conner- ' 



Section 6. LOG OF HOLE 

Depth 
From 

in Feet 
To 

Thickness 
in Feet Color and Type of Material Encountered 

0 Z Z topi oil 

z 3S 36 caZLcJit 

3t 60 22 iond £ iand&ione. 

60 6S S hand had Kock iand £ ianditonz 

6% no 52 4and, think laytte o{, sandstone. 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing i sy fye and correct record of the above 
described hole. 

DriMV >C? 

. „ w 
nv^^RUCTIONS: This forr* should be executed in triplicate, preferably typewritten, and submitted tc appiunriaie district office 
of the State Engineer. Al •. ons, except Section 5, shall be answered as completely and accurate- possiwe when any well is 
drilled, repaired or deepeneu. . i hen this form is used as a plugging record, only Section Kn) and Section i ,ttd be completed. 



Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Bm mi im 
(A) Owner of well. Zia Hom Tank Rental 

Street or Post Office Address 2 739 FWtcA Vh.. 
City and State tisMi^JMJMAIL 

Owner's Well No. 

Well was drilled under Permit No l-tSfi7 . and is located in the: 

b. Tract No. . 

. '/, MF K Uf V< of S e c t i o n _ _ 2 3 _ Township_Ji5. Range__21fL 

of Map No ol tlte : 

.N.M.P.M. 

c. Lot No.. . of Block.No. . o f the . 
Subdivision, recorded I n . JJLOL- . County. 

d. X=_ 
the. 

. feet, Y=_ . feet, N.M. Coordinate System- _ Zone in 
_ Grant. 

(B) Drilling Contractor. 

Address 

-Laiuuf'i ViUZtbig-

• UQ1 W. Banrfet-
7-9-S2 7-70-42 

License No.. 

-Uobbi, mmua 
WW 

Drilling Began . Completed . 

Elevation of land surface or -

Completed well is 5p shallow Q . artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Type tools b u t & i n — h i t Site of hoIc_&% in. 

at well is ft . Total depth of w e l l _ _ J 2 4 f t . 

Depth to water upon completion of well 52 f 

Depth in Fe:t Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

60 70S 4S />and s Aanditonz ZS 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

160WC 0 UO 720 700 720 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

Section 5. PLUGGING RECORD 

Address : : ——:—'• ^—- No. 
Depth in Feet Cubic Feet 

of Cement Plugging M cthod 
No. Top Bottom 

Cubic Feet 
of Cement 

Date Well Plugged '.—: 1 
Plugging approved by: 2 Plugging approved by: 

3 
S late Engineer Representative 4 

Date Received August 23, 1982 

/ L-8867 
File No = 

FOR USE OF STATE ENGINEER ONLY 

Quad . FWL . FSL_ 

.Use. D & S .Location No._ 18 .38 .29 .22244 

T I T 



Section 6. LOG OF HOLE 

Depth 
From 

in Feet 
To 

Thickness 
in Feet Color and Type of Material Encountered 

0 27 Z7 CJsJLLdni 

Z7 33 6 gnay CLZM) 

33 35 I hakd Azd hock 

35 m 47 n iand 

41 -63 16 band & ianditone. 

63 61 4 - kcutd A&d wck 

67 10% 41 Aand B Aand&tont 

10S no n haJid A&d hock 

... ., •• • 
. :.*" .' >.. • 

. . . . . . . t 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

cs 
u> CO 

C O 

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

INSTRUCTIONS: This form' should be executed in triplicate, preferably typewritten, and submitted to.''"- appropriate district office 
.of the State Engineer. All ons, except Section 5, shall be answered as completely and accurate..' iossible when any well is 
drilled, repaired or deepene> . en this form is used as a plugging record, only Section 1 fo) and Section s cd be completed. 



Form WB-23 STATE ENGINEER OFFICE 

WELI. RECORD 

f i r t l JO. LOG 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. Al l 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, orily Section IA and Section 5 need be completed. 

Section 1 
(A) Owner of well Two ••tate TqiUiU»3Pt-3l_&a, 

Boa 7-10 5 Street and Number_ 

City Hobbs , state T*ev< l . 'qyi co 

Well was drilled under Permit No,._L.-7-QI55 . and is located in the 

.Xjw y4 SW_MI...J5V; y i „f Section._J?2 T w p . . J i £ Rge ._ l£ j i___ 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level 

State whether well is shallow or artesian ah t i l lov j 

(B) Drilling Contractor.^ .t. ftt „ i M E f i l a s t l i i g license Nn.V/T?QQ 

Street and Number !•[£*_55 ± _ . . , 

City Hobbs .f State ^ev; i / r r i c o 

Drilling was commenced C.c_t_»._.1.4.,t 

Drilling was completerL: - P c " « L ' 

V»J1 

1972. 

..Total dspth of welLi5JL 

_Depth to water upon completion 5.QL 

Sec t ion 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth i n Feet Thickness in Description of Water-Bearing Formation No. 

From To Feet 

1 60 150 90 H o n i , imp 4 r-ock 
2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Founds 
ft. 

JJ. . 

Threads Depth 

Top Bottom 

150 

Feet 

JL5£ 

Type Shoe 

n o n e 

Perforations 
From 

110 ISO 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole i n i n . 

Tons 
Clay 

No. Sacks of 
Cement Methods Used. 

From To 

Diameter 
Hole i n i n . 

Tons 
Clay 

No. Sacks of 
Cement Methods Used. 

• . City.. 

Section 5 

Name of Plugging Contractor. 

Street and Number 

Tons of Clay used —Tons of Boughage used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

—License No._ 

State: 

-Type of roughage_ 

JDate Plugged. _19_ 

Cement Plugs were placed as follows: 

Basyx.guijervisor 
- y . .MI..I 

FOR USE OF STATE E H l p n j n ^ ONLY 

y,ujQ»3k3 31V1S/ 
Date Received 

File No. 

I S :8 WO *IZ £ Q m 

No. 
Depth of Plug 

No. of Sacks Used No. 
F rom To 

No. of Sacks Used 

..Location No JJ?- 3 3 3 / 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
in Feet Color Type of Material Encountered 

From To 
Thickness 

in Feet Color Type of Material Encountered 

2 A' Brown .ici i rock . 
• 2 £7 25 '.vhite Caliche & rock 
27 17.... 10 Crs v t - an . iv s h s l e 

37 43 6 « Sand rock 

43 60 17 P.ecl 

60 140 80 Sena, sand rock she l l s 
150 10 Grey Sard, course 

The undersigned hereby certifies that, to the best of his knowledge arid belie 
Teet record of the above described well 

L - 1BSS b'ck ; 

I, the foregoing is a true and 

WenDriUer 



Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

faa EM. 
(A) rwnfuMii Southvfestern D r i l l i n g . Mud 

Street or Post Office Address P . O . B o x 2477 
Owner's Well No. 

City and state Midland, Texas 79701 

Well was drilled under Permit Nn 1 - 7 5 7 0 . and is located in the: 

b. Tract No, 

c. Lot No._ 

VS - S V L M SW M SW V l o f S e c t i o n 29 Township 1 8 3 Range _ _ _ 3 8 E _ _ N . M . P . M . 

of Map No ofthe 

Subdivision, recorded in_ 
. of Block No. _ 

Lea 
_of the. 

. County. 

d. X = . 
the. 

. feet, Y= . feet, N.M. Coordinate System.- . Zone in 
_ Grant. 

(B) Drilling Contractor A b b o t t B r O R . 

Address P . O . T-lnv fi^7, TTnhrtR, WPW M P T I on RR94D 

. License No WT)-46 

Drilling Began 6 / 2 1 / 7 6 Completed . 

Elevation of land surface or 

Completed well is shallow D . artesian. 

6/22/76 T y p e , n n K . Cable . Size of hole. 8 * 

. at well is- . f t . Ti>tal depth of well. 1 2 2 

• - Depth to water upon completion of weil-
4 8 

Section 2. PRINCIPAL W-ATER-BEARING STRATA 

- f t ; 

. f t . 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

48 122 74 

. . . . . 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

6 5/8 15 weldec 0 122 122 none 79 122 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method — 
Date Well Plugged_ 
Plugging approved by: 

State Engineer Representative 

No. Depth in Feet Cubic Feet 
of Cement 

No. 
Top Bottom 

Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received 

File No.. 

FOR USEOFSTATE ENGINEER ONLY 

Quad_ . 

tfcp *~~ "• i Location No. 

FWL . FSL. 



Section 6. LOG OF HOLE 

Depth in Feet Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 

in Feet Color and Type of Material Encountered 

0 2 2 Surface s o i l 

2 35 33 Caliche 

35 48 13 Sand-tight 

48 116 68 Sand-v/ater 

116 122 6 Sand-tieht 

1 

-

! 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

O 2-

L-15 7D hack 

ii.y 

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 //.£T, 

INSTRUCTIONS: This fo \ould be executed in triplicate, preferably typewritten,'and submitted t appropriate district office 

of the State Engineer. Ai '.ions, except Section 5, shall be answered as completely and accurate • 'possible when any well is 
drilled, repaired or deepened When this form is used as a plugging record, only Section 1(a) and Section : need be completed. 



Revised June 1973 

STATE ENGINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

(A) QwnPfarwi-ii ' T e x l a n d P e t r o l e u m - Hobbs LLC 
Street or Post Office Address 777 m a i n s t r e e t s u i t e 3 2 0 0 
City and State F o r t W o r t h Tx 7 6 1 0 2 

Owner's Well No L 

Well was drilled under Permit Nn L - l l 176 E x p l o r e and IJ located in the: 

«•&£ V. —CUsL V._ K_SJL_K of S e c t i o n ^ Township 18 S n u t h Rangf 38 P a s t H M P M 

b. Tract No, of Map No. nf the 

c. Lot No.. . of Block No.. 
Subdivision, recorded in Lea 

..ofthe. 
. County. 

d. X = . 
the. 

. feet, Y=_ .feet, N.M. Coordinate System- .Zone in 
_ Grant. 

(B) Drilling Cnnirarfnr R o b i n s o n D r i l l i n g 

ArhwPO BOX Seminole TX 7 q ^ n 

i . iM . .Mn W D 1498 

Drilling Began 7 - 3 1 - 0 1 

Elevation of land surface or — 

Completed . 8 - 3 - 0 1 ^Type tnni< R o t a r y . Site n f h n l e 1 8 

. at well is- - f t . Total depth of well- 220 

-In. 

. f t . 

Completed well is S shallow O artesian. Depth to water upon completion of w e | l _ _ _ § J L _ f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Watcr-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Watcr-Bearing Formation 

Estimated Yield 
(gallons per minute) 

111 210 99 Sand & Gravel 

{ • . . j 

Unknown ' : 

Section 3. RECORD OF CASINC-

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) "type of Shoe 

Perforations • Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom " 

Length 
(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 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement • Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement • Method of Placement 

Section 5. PLUGGING RECORD 

Address . , 
No. 

Denth in Feet Cubic Fecf 
of Cement Plugging Method — . —— 

No. 
Top Bottom 

Cubic Fecf 
of Cement 

Date Well Plugged! 1 
Plugging approved by. 2 Plugging approved by. 

3 
State Engineer Representative 4 

Date Received 5 $J/o/Of 

File No. .JLL—' 

FOR USE OF STATE ENGINEER ONLY 

-Use. 

Quad 

S&0 
FWL . FSL-

. Location N o - j ^ ^ f r ^ / ^ 



; 5 0 5 6 2 3 

Section 6. LOG OF HOLE 

Depth in F> Thickness 
in Feet 

Color and Type of Mate! (countered 
From To 

Thickness 
in Feet 

Color and Type of Mate! (countered 

0 2 2 TOpso i l 

2 4 2 Rock 

4 18 14 C a 1 i c h i 

18 21 3 Rock 

21 28 7 Cal ien t ' 

28 52 24 Sandy c l a y w i t h Rock Ledaes 

52 108 56 Sand w i t h sandstone s t reaks 

208 111 3 Rock 

111 710 qq Sand&Gravel 

210 215 5 • Sandv:'.-c'l a v 

21'5 220 '5 Red Bed 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

L " )) /7/ • back 

The undersigned hereby certifies that, to Ihe best of his kncwledje ind belief, the/or«<fli.g is » true and correct record of the abo-
described hole /^--n I 

Driller 

INSTRUCTION* This form should be executed in triplicate, preferably typewritten, and subroitled.to the appropriate district offii 
of the Stale Engineer. All sections, except Seclion 5, 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(a) and Section 5 need be completed 



(Tills form be executed In triplicate) 

WELL RECORD 

Date of Kempt... Permit No.. .™. 

Name of permittee, 

Street or P. O. _ jdX. City and State l*£m\Xr.*X&+Y.Xw~ 

1. Well location and description; The .J^SL^PJt i -wel1 is located in J i l . X M, U , 
(eha)lcrtv or arlcBiui) 

— M of Section , Township ~ & „ h , Range . l i f L i i . ; Elevation of top of 

casing above sea level, feet; diameter ol hole, 7. inches; total depth, Li.7. . feet; 

depth to -water upon completion, feet; dri l l ing was commenced cL=£il—£L$ ., 19 , 

and compleisd 9.Z£r-~2%. , 19 ; name of drilling contractor :.-*V . I > w 1 ^ i - ^ r i t ^ 

Address, . .^Z. .^iL)._iJi^d(i j . ._^Lt_^it . . , ..; Driller's License No. 

2, Principal Water-bearing strata: 

Depth la Feci DeBcrlptlon o l V'u.trjr-lx:_xriiig Farrcfctloa 
From To 

No. 1 .35 70 35 s w i courtse 
No. 2 *!> 10 i'.ed san: cra> ao hard 

No. 3 85 i-7 3 iied oand couj'r-.a h.srd 

No. i 

No. 5 

3. Casing Record: 

Diameter f ronds TbreAds X>eput of Cuiox or IJner Feet ol Perforation 
to locoes per I t . per Inch Top Bottom Cooler Tj"pfi of Shoe From To 

7 20 10 ,ii7 7 «7 

4. If above construction replaces old well to bc abandoned, give location: yt, 

of Section , Township , Bange ; name and address of plugging contractor, 

date of plugging .., 19 describe how "well -was plugged: . 

/. i, n I 2. 3.F..ir7. / « Z -3 



-5. Log of Well: 

Krtiru 
In Feet 

To 
TltiekiieAS 

lo 2er.t XlcHCrlpllon o i FonwaUou 

8 X X 
/ o 5 Cleachie rock herd 

24 Cleacirlo 

5 '••.•.v.ii: <V 

' 7C fS* 35 .'•'(xi s>uui oourso. 

70 75 7:orj;-; .• '..-,?.rtoite 

75 ~5 .10 .".-rd sriiui courrio hard 

B7 ed a;i.vi course harci 

Th'e undersigned hereby certifies, that, to the best of bis knowledge and belief, the foregoing1 is a true ̂  

correct record of tho above described welL 

Instructions 

This form shall be executed, preferably typewritten, in triplicate and Hied with tbe Slate Engineer's Office at 

Roswell, New Mexico, within 10 days after drilling has been completed. D.ata .on water-bearing strata and on all 

formations encountered should be as complete and accurate as possible. 

L " TJ^ hack 



Form WE-23 

FIELD ENGR. LOG 
STATE ENGINEEH 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 6, 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 IA and Section 5 need be completed^ 

Section 1 
(A) Owner of wii Amerada P»trolfum Corp. 
„. . , „ , Drawor D 
Street and Number Monument City 

Well was drilled under Permit NoJk"?J'49 
SB „SE „HW . . . , „ , . 30 

State NfiW Mexico 

(B) Drilling Contractor.. 

Street and Number 

City 

% ol Section...— Twp. 
0 . M u s s l e w h i t e 

and is located in the 

i !?_ .__K g e .„3 8 B 

Box 56 
.License No. WB99 

~ Hobba, 

Drilling was commenced. 

Drilling was.completed..... 

F*?b. 1 0 , 
State 

Feb. 12, 66 
(Plat of 640 acres) 

Elevation at top of casing in feet above sea level?fi!E2!?.E Total depth of WelL 3 8 

State whether well is shallow or artesian Shal love -Depth to water upon completion.-

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth in Feet Thickness in Description of WViter-Bearing Formation No. 

From To Feet 

1 34 4 Sand & sand rook 
2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in-

6~578" 

Pounds 
. It . 

Ts" 

Threads 
ia 

none 

Depth 
Top Bottom 

2 0 

Feet 

2 0 

Type Shoe 

None 

Perforations 

Hon<? 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth i n Teet Diameter 
Hole i n in . 

Tons 
Clay 

No. Sacks o i 
Cement Methods Used 

Prom To 

Diameter 
Hole i n in . 

Tons 
Clay 

No. Sacks o i 
Cement Methods Used 

0 20 8 xk yds.. Dump remix around casing 

• Section 5 

Name of Plugging Contractor •-

Street and Number 

Tons of Clay used . Tons of Roughage used. 

Plugging method used . _ — _ 

Plugging approved by: 

PLUGGING RECORD 

City_ 

_Xi6ense No-

State____ 

-Type of roughage. 

-Date Plugged!. _19_ 
•: Cement Plugs were placed as follows: 

Basin Supervisor 

FOB "USE OF STATE EffGnra&. 'pi iLY 

Date Received. 
. I : . ' : ; 

File No. ̂ .sm : usĉ w. 

No. 
Depth of Plug 

. No. of Sacks D i e d No. 
F rom ' To 

. No. of Sacks D i e d 

-Location 



• Section 6 LOS OF WELL 

Depth iu Feet Thickness 
in Feet Color Typo of Material Encountered 

From To 
Thickness 

in Feet Color Typo of Material Encountered 

0 •2 2 Brown Soil fc^rook 
2 ' 5 • 3 Whit© Celiohe rook . 
5 20 15 ' Whits Caliche 

20 25 5 White Call one rook 
25 29 4 Gray Sandy snal* & caliche rock 

29 33 9 Grsy • Sari'd & sand rook 

. - -

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



Farm W n - M STATE ENGINEER OFFICE 

WELL RECORD 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the Sfate 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 IA' and Section 5 need be completed. 

Section 1 

A'ew Mexioo 

(Plat o( 640 acres) 

Elevation at top of casing in feet above sea level 

State whether well is shallow or artesian ahflUoW.. 

(A) Owner of well Mfl^-J)iX-..&o.lS^..XS3^.. 

Street and Numhw Box 1295 

City SQbtejL- — State . 

Well was drilled under Permit No. and is located in the 

Jj!.y4...&VjJb.J2.il/jt..Vi of Section.- SS_ Twp. JS?..-.Rge ?8S__ 

(B) DriUing Contractor._.-D*j?_^ ;«ii^^i.t*. License No 

Street and Number Soa_SS_ _ 

City .SQbbBt_B_ state jYS^Ji^.iP.° 

Drilling was commenced. .S.Sffi*-.iQ 19 SS 

Drilling was completed jjigP?. JH 19_^?_ 

..Total depth of well . 100 

Section 2 PRINCIPAL WATER-BEARING STRATA 

..Depth to water upon completion.__j??L 

No. 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 
40 80 40 Semi <* aaxd rook 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in . 

Founds 
f t 

Threads 
i n 

Depth 
Feet Type Shoe 

Perforations Dia 
in . 

Founds 
f t 

Threads 
i n Top Bottom 

Feet Type Shoe 
From To 

S S/B 18 8 0 200 100 Collar 70 100 

Seetion 4 RECORD OF MUDDING AND CEMENTING 

Depth i n Feet Diameter 
Hole i n in . 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole i n in . 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

Plugging method used. 

Plugging approved by: 

PLUGGING RECORD 

City_ 

.Tons of Roughage used-

Basin Supervisor 
i "."71 I f . V ~-x -rrx 

FOR USE OF STATE EBGrNEER; tym>T;l 

Date Received. TO 'inrrr 

t j i- .»• i t. i: 

—License N o -

State: 

-Type of roughage.-

-Date Plugged.. 

Cement Flu|;s were placed as follows: 

No. 
Depth of. Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

File No. 



Section 6 LOG OF WELL 

Depth in Teet Thickness 
in Feet Color Type ot Material Encountered 

From To 
Thickness 

in Feet Color Type ot Material Encountered 

0 ? 7 flPOWJ Sotl 

1 SB P.? White Caleohte A rock 

28 35 7 Or ey Sandu shalt 

35 40 5 nrnvn QnartritB 

40 80 40 Red Sand d aand rook 

80 WO SO Red Sandt fine 

» 

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



(This form to bc executed in triplicate) 

WELL RECORD 
Permit No. L-2.5.55-Date of Receipt 

Name ot permittee, .S lce l ly . . .03 , l . .Cp„ t . 

Street ov P. o f i x m ^ R City and StateHD.bt!S.,,,..H6K..keidLco.. 

I. Well location and description: llie Shallow werj ^ located in-..:.Sit....-..; : %, ...S.W Yi. 

(shouoir or arterial) 

...SK Vt of Section ..3.?. , Township ..1.3....S Ranee Elevation of top of 

casing above sea level feet; diameter of hole 8. inihes;' total depth, ..116.... feet; 

depth to water upon completion 3 4 feed; drilling was commenced J l ine . . .25 19--54. 

' and completed .J.M.?....??, 195.4..; name of drilling contractor £9.*-JB»,...B.UEke 

:EOX..3.O6 ; Address. Hnhhs , Www I - i f t y i r r , driller's License No. WJJ™111 

3. Principal Water-bearing Strata: 
DtpUl 

From 
Jl F t t t ' 

To Tnlekseu DeierlpUtia ot T"*t«- l*»r! i i j Foraklloo 

NO, i 54 8 5 31 Watgr Sand 
NO. 2 xo i i i a 116 15 Water Sand . 
No. 3 

No. 4 

No. 5 

3. Casing Record: 

Founds 
per t t . 

Threads DepH of Craing OT Liner 
per inch Top Bet torn 

6 J/3 20 10 0 111. 

Cemented from 0 .fro 52... 

C u h i r Type of Shoe 

,113 ....cCTl],ar... ..85... 

i. If above construction replaces old well to be abandoned, give location: Yi, Y* Yi 

of Section Township Range name sjid address of plugging contractor. 

date of plugging ,19 ; describe how well vrai: plugged: 

JULl 1Q ! 5 4 

OFFICE 
CROUND WATER SUPERVISOR 



U - 1S5S W k 

5. Log of Well: 

Depth 
From 

In Ieet 
Ti t 

Thickness 
In i*tl Besorlptlon of Ko mm tion 

0 4 4 Top S o i l 

4 25 21 Caliche 

25 14 9 Pack Sand 

34 39 5 Water Sand (weak) 

39 54 15 Pack Sand 

54 35 31 Water Sand 

85 94 9 Hard Sand Rock 

94 101 7 Ti fd i t Sand 

101 116 15 Water Sand . .. 

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

oorrcct record of toe above described well. 

' S ' - J f - 3 2 - 3 33 ^ 
Licenied WclT" Driller " 

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. Data on water-bearing strata and on all 

formations encountered should be as complete and accurate as possible. 



(This fo rm to bo executed hi triplicate). 

WELL RECORD 

Date or Receipt Jj£l,XJ9.t.JS51 

Name of permittee, ...J.P.§_..P.f....I)jlltt_C>lJ.._ 

.2.232 

1. Well location and description: Thc.-.._Sh.33;liQJtf; ..Weil Ul located . 
(shallow or urleslon) 

street or p.o,^.oiitliierLtiQ._Taiik..G.a. city and state iabbs.r-Haw-Mexico 

-•s-i-~. 

S S L >/» of Section. 3 3 . Township.JL&...S.QU-th K r a i s 3 & . B a S t ~ _ : Elevation of top ot 

casta? above sea level, (cut; diameter of hole, 7- Inches; total depth 1 1 2 .feet; 

, d»Pth to water upon completion, — 5 A - - feet; dri l l ing ymt commenced.... , T r m a 2 j ' 1 9 - 5 3 - , 

and completed toe... 23. ,., nl'H. .', name of drilling contractor 

' 3 . Q X - . & 3 . 2 1 ; Address, I f e h h S . . , - , i l e W . . . M f i X l C . a ' . . . . ; DriUefa Licence N o _ W l i ^ Q l ~ . 

2. Principal Water-bearing Strata; 

Depth In Feet 
From To Thickness Description of Water-bearlnjr Formation 

No. 1 
63 70 7 Water san<3 

No. :: 
76 12 

...... 

No. 3 
102 112 10 Wa-hDT a a r i r l 

No. i 

No. S 

3. Casing Record: 

Pounds 
per It. 

dread* 
I>er Inch 

lieplb ol Cas tfl f or Liner 
Top lk-ttom 

Feet or 
.Casing 

__17_ . .UL 

4. I f above construction replaces old well to be abandoned, give location: '. ---W, l i , *A 

of Section , Township , Range .- —; name and address of plugging contractor, 

date at plugging ' ~. '• -, 19..- ; describe how well wan plugged: 

' —' ! 



X.OE of Woll: 

n (eet 

0 1 L_:_ 

21 

Top 

1 22 

L_:_ 

21 . caliche 

22 Mi 16 pack sand 

38 42 4 hard sand rock 

42 * 21 pack sand 

63 70 7 water sand 

" 70 76 fi""* h a r d sand r o c k 

7£ 88 12 water sand 

102 4 t i g h t aand 

• 102 112 - c *-" water sand ^ ; 

ii.V.it 

ss no;';. Lis. . i l l . 3 \ l . i5 . 

• 

The im designed hereby certlfleg that, to tbe best of bis knowledge and belief, the foregoing is a true and cor­

rect record of the above described •well, 

Llctiwccl Wen Driller 

Instructions 

This form shall be executed, preferably typewritten, in triplicate and filed with the State TQngloeer's Office at Ros­
well, New Mexico, within 10 days after drilling has been completed. Data on water-bearing strata and on all forma­
tions encountered should bo as complete and accurate as possible. • ••• ' " 



APPENDIX B 



Sc iii Bore 
—i 

Sysiern: Mnhln <• location: &e>( GW: Landowner. c x v 
/ 

Soil Bore: ft x >7 ec' GPS: Coord. System UTM 
UL' T Sec. i n T j g R Map Datum Nad53 ?, 

ii IS 
mi , I 

1 

< ML I 
. ^ H 7, 

- .rr „ 

• nt - / I M 

V R\ ?-7 Tcy' <p,rr/ 

53 ' 7.<9 u n 

" v.? • f " -
'< .. '' 

" v-y frill £*„cl *..yVA r / i / ^ V-l> 

1 

-' 1 

_ 
-

-
- -

- -
- -

* 

• 
-

• 
- -

Nates: rfoc\ ^<,*n>> watchm Q Q . fl. u/PrP la*/. TdoK rJij-i/»*x fZ> hnrS 

Signature, . j ^ ^ y / / M X , . - ^ . Data // 
: . / / . 



I note NM. 

,gCo. 
f. Taylor 

8X240 

Project: 1-29 col 
Project'Number: None Given 

Project Manager: RoyRascon 

Fax: (505) 397-1471 

Reported: 
H/15/04 16:40 

General Chemistry Parameters by EPA / Stand ard Methods 
Environmental Lab of Texas 

Reporting 
Analyte Result Limit Units DOulion Botch Prepared Analyzed Method Note: 

SB®6 ' (4K10009-01)Soil 

Chloride 

% Moisture 

SB@61' (4K1000M2) Soil 

4890 

14.0 

20.0 mB/JcgWrt 2 EK4U09 11/10/04 11/11/04 SW 846 9253 

% 1 EK4U01 11/10/04 11/11/04 '/.calculation 

Chloride 

% Moisture 

ND 

4.0 

20.0 mg/kg Wet 

% 

2 EK41209 11/10/04 

1 EK41101 U/I0/04 

11/11/04 SW 846 9253 

11/11/04 % calculation 

NOV 1 9 2004 

RICE OPERATING 
HOBBS, NM j . 

Environmantal Lab of Texas remits in Ihis report apply to the samples analyzed m accordance with the samples 
received in the laboratory, This analytical report must ie reproduced in its entirety, 
with written approval o/Envirorpttetlldl Lab qf Texas, Page 3 o f 10 

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



fJcrating Co. 
: W. Taylor 

Hobbs NM, 88240 

Project; 1-29 eol 
Project Number: None Given 

Project Manager; RoyRascon 

Fax:(505)397-1471 
Reported: 

11/15/04 l<5;40 

Organics by GC 
Environmental Lab ofTexas 

Reporting 
Analyte Result Limit Units Dilution Bate* Prepared Analyzed Method Note: 
SB @ 6' (4K10009-01) Soil 

Benzene ND 0,0250 mg/kg dry 25 EK4I501 11/12/04 11/12/04 EPA 802IB 
Toluene J [0.0139] 0.0250 it M If t l n J 
Ethylbenzene 0.0416 0.0250 n l l II H l> 

Xylene (p/m) 0.0550 0.0250 » n " rl « -

Xylene (o) 0.0298 0.0250 t l II 1* 

Surrogate: a^a-Trifluaroioluene. 85.2% S0-;2D I * 

Surrogate!: 4-Bromqfluorobemene 94.1% S0-J20 » II » 

Gasoline Range Organics C6-C12 12.1 10.0 mg/kg dry 1 EK.40906 11/10/04 1 l / l 1/04 EPA8015M 
Diesel Range Organics >C12-C35 52.8 10.0 i l VI 

•• 
M -

Total Hydrocarbon C6-C35 64.9 10.0 » it V if V M 

Surrogate: 1-Chlorooctane 98.0'A 70-130 ii U 1' il 

Surrogate: l-Chloraoctackcane 109% 70-130 " " If 

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 ft n n II •1 

Ethylbenzene ND 0.0250 '1 u l l II M 

Xylene (p/m) ND 0.0250 n V IT t i 

Xylene (o) ND 0.0250 II P V ft « 

Surrogate: a,a,a-Trifluorotoluene 89.5% 80-120 * il N M 

Surrogate: J-Bromofluoroberuenz 96.9% 80-120 ft r* 

Gasoline Range Organics C5-C12 ND 10.0 mg/kg dry 1 EK41006 11/10/04 l l / l 1/04 EPA 8015M 

Diesel Range Organics >C12-C35 ND 10.0 u 

• 
n IT It 

Total Hydrocarbon C6-C3S ND 10.0 t l n 

Surrogate: J-Chlorooctane 100% 70-130 « tt » 

Surrogate: J-Chlorooctadecane 117% 70-130 f 

Environmental Lab OfTexas The results in this report apply to the samples analyiedin accordance with llie samples 
received in die laboratory. This analytical report must be reproduced irt its entirely, 
with written approval ofEnvironmental Lab ofTexas. v. 

Page 2 of 10 

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



Tice Operating Co. 
122 W.Taylor 
Hobbs HM, 88240 

Projecc: 1-29 eol 
Project Number; None Given 
Project Manager: RoyTLascon 

Fax: (505)397-1471 
Reported: 

11/15/04 16:40 

ANALYTICAL REPORT FOR SAMPLES 

Sample ID Laboratory JD Matrli Date Sampled Dun RtccWcd 

SB@6' 

SB@61' 

4K.10009-01 

4K10009-02 

Soil 

Soil 

U/04/04 12:24 

L1/04/04 14:11 

11/10/04 07:50 

11/10/04 07:50 

BOV 1 9 2004 

FtlCE OPERATING 
HOBBS, NM 

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

Page 1 of 10 



APPENDIX C 
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