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R. T. Hicks CONSULTANTS, LTD.

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

September 22, 2006 RECEIVED

Glenn Van Goten 0CT 05 200
NMOCD Environmental Bureau

1220 South St. Francis Drive Qil Conservation v e
Santa Fe, New Mexico 87505 Environmental B;ri : - 1

Via E-mail

RE: Samson Livestock “30” Reserve Pit, T21S, R35E, Section 30, Unit P;
NMOCD Case: Abatement Plan 62

Dear Mr. Van Goten,
On behalf of Samson Resources Company, R.T. Hicks Consultants, Ltd. is pleased to submit
the Stage 1 &2 Abatement Plan for the above-referenced site. By close of business today,

the file containing the plan may be downloaded from our ftp site:

ftp://hicks:k6bbuufe@ftp.swcp.com/Samson

The ftp site should be accessed via Microsoft Internet Explorer and you may need to cut
and paste or type in the address shown as a link above. Early next week we will submit
the Reserve Pit Closure Plan document that is a companion to the Stage 1&2 Abatement
Plan. Please expect paper copies and a CD of these documents in next week’s mail.

For the Livestock site we have made some changes to the design originally proposed in the
CAP. Based upon the site inspection of Gandy Corp, Dale Littlejohn (Hicks Consultants)
and the input from the Landowner, the remedy will conform to the following:

1. The landowner wants the site back to the original grade. Therefore we must
import material, which was not originally anticipated.

2. Coarse-grained material is about 6-miles away at a State caliche quarry and fine-
grained soil is about 2 mile away and will be purchased from the landowner.
3. We will create a capillary barrier, similar to the plan for BD-04 using a layering of

coarse and fine material. We may use some of the landowner’s fresh water to
wash the caliche gravel after we install it into the pit. The controlled application
of fresh water to the pit can accelerate the vadose zone remedy.

4. Because of the decision to implement the capillary barrier system, the synthetlc
liner is no longer required.

5. The work on site begins next Thursday, September 28 and work at the caliche
quarry to excavate the coarse-grained material begins next Monday, September
25.
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As we discussed in our meeting, the capillary barrier is @ more robust-design than the
modified monolithic barrier originally proposed.

After submission of the Abatement Plan to NMOCD, we will submit notifications to the
surrounding property owners and other administrative requirements of Rule 19. We plan

to install the ground water recovery well and pumping system next month. We anticipate
commencing pumping by mid October.

At BD-04, the contractor cannot secure a dry sieve to segregate the clean spoil pile into

gravel, sand and fine-grained fractions until next month. We will keep NMOCD posted on
our progress at the BD-04 site.

Please call me if you have any questions or concerns that were not already voiced in our
meeting of last month.

Sincerely,
R.T. Hicks Consultants, Ltd.

i

Randall T. Higks
Principal

Copy: Hobbs NMOCD office;
Samson Resources Company
Mr. Pearson, Merchant’s Livestock Company
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v 1.0 Data Summary

Samson Investment Company (Samson) retained R.T. Hicks Consultants, Ltd.
(Hicks Consultants) to address potential environmental concerns at the Sam-
son Livestock “30” Reserve Pit located at T21S-R35E-Section 30, Unit Letter
P (latitude North 32° 26’ 41.2”, longitude West 103" 24° 6.97). Plate 1 is a map
showing the location of the site.

Presently the reserve pit has been excavated to a depth of approximately 10 feet
below ground surface (bgs) and remains open but secured by fencing. Charac-
terization of the soil and ground water performed to date indicate the following:

1. Soil in the vadose zone at the site consist of broken caliche, very fine
grain sand, and silt of the Tertiary Ogallala formation overlain by a thin
layer of Quaternary age eolian silt deposits.

=

Concentrations of diesel range organics (maximum 529 mg/kg) were
identified in a sample from the base of the excavated pit but no regu-
lated hydrocarbons were present in the soil above the method detection
levels.

LI

Concentrations of chloride greater than 1,000 mg/kg are present in the
vadose zone soils from the base of the excavated pit (10 feet bgs) to the
water table (about 40 feet bgs) but are not present above 240 mg/kg in
the soil outside of the pit area.

4. Shallow ground water (Ogallala aquifer) is located at approximately 40
feet bgs. The local ground water gradient direction is to the north but
the measured slope is essentially flat.- Regional ground water gradient’
is to the southeast and the saturated hydraulic conductivity of the aqui-
fer at the site is between 50 and 100 ft/day. Background water quality
is about 30 mg/L chloride and 650 mg/L TDS.

Ground water below the pit has been impacted by arelease of the brine-
based drilling fluids. The most recently measured water concentrations
contain approximately 2,000 mg/L chloride and 3,700 mg/L TDS.

W

6. The horizontal extent of the impacted ground water is believed to be
limited to the pit area based on modeling and remediation feasibility
testing results.
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¥V 2.0 Conclusions and Recommended Actions

The data and analysis generated by the characterization activities conclude
that a properly designed evapotranspiration (ET) infiltration barrier will
provide the greatest level of protection for fresh water, public health, and
the environment from residual constituents of concern in the vadose zone
beneath the former pit. The purpose of the vadose zone remedy 1s not to
permanently isolate these constituents in the vadose zone, although that
may be the ultimate result. The purpose of the vadose zone remedy is to
minimize the downward and upward migration of soluble salts such that the
rate of vertical migration, down or up, has no material impact on ground
% water quality or soil productivity. The attached Closure Design for Live-
stock 30 Reserve Pit provides the specific protocols for mitigating residual
constituents of concern in the vadose zone.

In addition to the installation of an ET infiltration barrier, ground water ex-
traction for beneficial use from a recovery well located in the center of the
release area is essential to mitigate any migration of constituents of concern
from the site and to capture constituents that will continue to drain from the
vadose zone.

Monitoring the quality of water withdrawn from the recovery well will not
only reduce the chloride mass in ground water but can be employed in an
analysis that will provide an estimate of the horizontal extent of the ground
water impact. The recovered water will be stored on-site and utilized im-
mediately for oil and gas operations and, in the future after water quality
has improved for livestock water and for re-vegetation efforts elsewhere in
the nearby area.

m

Soil water and ground water monitoring will be conducted to verify the
performance of the ET infiltration barrier and ground water restoration pro-
gram. Decisions to expand the characterization and remediation activities
will be based on the monitoring results. Documentation of the proposed
corrective actions and monitoring results will be provided to the NMOCD
in an annual monitoring report.

T v -
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¥ 3.0 Chronoliogy of Events

09-03-03

12-6-2003

2004

02-16-05:

05-11-05:

07-05-05:

07-28-05:

09-16-05:

09-19-05:

Samson Resources Company submitted a Form C-103 showing
that a MI Auger Air rig is running surface casing to 1000 feet

Completion date of well shown on “well log™ available on OCD
Online. Logs of well run on 12-26-03

Reserve pit remained open to dry. According to the landowner,
large rainfall events caused up to 4-feet of standing water in the

pit.

A Pit registration (Form bl44) was filed by Samson Resources
with the NMOCD registering the drilling reserve pit with a 20-
mil plastic liner at the Livestock 30-1 well site.

Following completion of the gas well and initial excavation of
the reserve pit soil samples were collected by Samson person-
nel which indicated that the soil underlying the pit contained
chloride concentrations and diesel-range organics in excess of
values listed in NMOCD Guidance.

Ocotillo Environmental was contracted by Samson to conduct a
subsurface investigation of the site.

A Site Delineation Plan was submitted to Mr. Larry Johnson of
the NMOCD by Mr. Jerry Brian, of Ocotillo on behalf of Sam-
son (Appendix A).

Nine hollow-stem auger holes were installed within and sur-
rounding the reserve pit which identified elevated chloride
concentrations (>1,000 mg/kg) in the south and east corners of
the pit to the ground water depth (approximately 40 feet below
ground surface) and in the west corner and center of the pit to a
depth of 35 feet.

A temporary monitoring well (TMW-1) was installed in the
center of the pit and a ground water sample was recovered that
contained elevated chloride concentrations (see Appendix B).

fage
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10-04-05:

Undated:

03-15-06:

03-30-06:

05-10-06:

06-12-06:

Mr. Roger Anderson, of the NMOCD in Santa Fe was notified
of the ground water impact by a representative of Ocotillo.

A report was prepared by Ocotillo that included recommen-
dations to over-excavate the reserve pit to a depth of 30-feet,
install a 20-mil plastic liner, backfill the pit with clean soil, and
install monitoring wells surrounding the area to delineate the
chloride plume.

RT Hicks Consultants, Ltd was contracted to re-evaluate the
reserve pit site and determine the feasibility of an alternate rem--
edy for closure.

TMW-1 was purged of 30 gallons of water using a disposable
bailer and a sample was recovered to determine the concentra-
tions of chloride and total dissolved solids. A water sample was
also recovered from a windmill-equipped water well located
1,800 feet to the northwest of the site. The results indicated
that the chloride concentration at TMW-1 had decreased signifi-
cantly from the sample recovered on 9-19-05.

The first of three additional ground water samples were recov-
ered from TMW-1 over a 2-month period. In each case the well
was purged of approximately 400 gallons prior to sampling.
Chloride concentrations from each sample were generally con-
sistent with the sample recovered on March 30, 2006.

A Corrective Action Plan (CAP) for the proposed pit closure at
the Livestock “30” site was submitted to Mr. Glenn Von Goten,
with the NMOCD in Santa Fe, by RT Hicks Consultants on
behalf of Samson. The CAP recommended that an evapotrans-
piration (ET) cover be designed and placed over the reserve

pit area to control the migration of additional chloride into the
ground water. Consideration of a “point-of-use” ground water
remediation program was also suggested based on the results of
the ongoing ground water sampling program.
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06-27-06:

07-12-06:

08-22-06:

08-30-06:

With the assistance of the property owner, depth to ground
water measurements were taken from the windmill-equipped
water well located 1,800 feet to the northwest and a water well
used for oil field operations located approximately 1,300 feet to
the west. TMW-1 was also gauged and the casing elevations of
each of the wells were surveyed in order to determine the local
ground water gradient.

The first of three solar-powered pumps were installed in the
2-inch monitoring well (TMW-1) in order to determine if more
aggressive water recovery would significantly decrease the
chloride concentration in the ground water below the pit. Sev-
eral problems were encountered during the pumping operations
generally associated with the turbidity of the water, possibly

related to the completion of the well.

Following the recovery of an additional 5.600 gallons of water,
a ground water sample was recovered to determine the concen-
tration of chloride. The results indicate a decrease in chloride
concentration of approximately 20% from the March to June,
2006 levels.

A meeting was conducted with Mr. Glenn Von Gotten and
Daniel Sanchez at the NMOCD offices in Santa Fe to discuss
the June 12, 2006 CAP and results of the ground water purg-
ing/sampling feasibility test. The result of the meeting is the
submission of this Stage 1&2 Abatement Plan and a decision
to proceed with construction of the ET Infiltration Barrier in
advance of NMOCD approval of the Abatement Plan..
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4.0 Stage 1 Abatement Plan

Site investigation activities were conducted in preparation for the CAP sub-
% mitted on July 12, 2006 and were sufficient to develop a vadose zone and
ground water remedy for the site. A summary of this information and the
results of any additional corrective actions are provided below.

4.1 Site Location and Land Use

Plate 1 shows the location of the site relative to the junction of the San
Simon road (Co. Rd. 32) and State Highway 176, about 15 miles west of
Eunice, New Mexico. Figure 1 is a photograph that depicts the site and the
nearby environs with the excavated reserve pit in the background and the
caliche pad associated with the gas well is in the foreground.

Plate 2 is a topographic map of the site and the environs. showing the loca-
tions of nearby water supply wells. Plate 3 is an aerial photograph at the
same scale as the topographic map showing the surrounding area is used
primarily for livestock grazing and oil and gas production. Plate 4 is a de-
tailed site map showing the locations of borings and wells disscussed in this
report.

4.2 Regional Geology and Hydrogeology

Information from water wells located within a one-mile radius of the site
was provided by the State Engineers office in Roswell. Published docu-
ments were utilized to determine the regional geology, hydrogeology. and
background water quality.

The Livestock “30” site is located in the Grama Ridge geographic area, be-
tween the San Simon Swale to the south and the Laguna Valley to the north.
All of southern Lea County is part of the Pecos Valley section of the Great
Plains physiographic province. Drainage is discontinuous and generally oc-
curs to the southeast, across the Eunice plains toward the Monument Draw.
There is no natural surface water located in the vicinity of the site although
small stock tanks supplied by water wells are present across the area.

fage
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Grama Ridge area is characterized by northwest-southeast trending ridges
and valleys with up to fifty feet of topographic relief. Similarly trending
playa lakes are generally present along the floor of the inter-ridge valleys.
The Samson Livestock “30” reserve pit is located within a /2-mile wide
vallev; the nearest playa lakes are located approximately 1,000 feet to the
southeast and 1,200 feet to the northwest.

Rocks exposed at the surface along the ridges are alluvial deposits and
petrocalcic soils of the Tertiary Ogallala formation (see Plate 5). They are
covered by Quaternary age eolian deposits in the valleys, which consist of
less than 10 feet of brown to reddish brown silt and very fine grain sand.
The contact between the Quaternary and Tertiary formations in the reserve
pit is shown in Figure 3.

Based on state well records from water wells CP-667, CP-917, CP-866,

and CP-916, the Ogallala formation is approximately 125 feet thick at the
site. From the base of the Quaternary to approximately 40 feet it consist of
caliche and very fine grain sand that is light brown to tan in color. From 40
to 130 feet it consists of red to white fine grain, sub rounded sand with inter-
bedded small gravel. The Ogallala unconformably overlies the Triassic red
clays. The on-site monitoring well log shows that the vadose zone consists
of caliche and fine sand. Appendix B provides the well logs from the Office
of the State Engineer for these nearby wells.

Many reports discuss the hydrogeologic characteristics of the Ogallala
Aquifer. Most of these studies and reports do not provide information on
the area near the Livestock 30 site. However, Masharrafieh and Chudnoff
(Numerical Simulation of Ground water Flow for Water Rights in the Lea
County Underground Water Basin New Mexico, New Mexico Office of the
State Engineer Technical Report 99-1, 1999) provides an estimate of the
hydraulic conductivity and other parameters near the site. The area of the
Livestock 30 well lies about 14 miles southeast of Monument — about 6
miles southeast of the model boundary. In this general area, the 1999 report
suggests a hydraulic conductivity for the underlying aquifer of between 81
and 100 feet/day. Based upon our experience, the lithology of the saturated
zone is very similar to that encountered south of Monument. In our opin-
ion, the saturated hydraulic conductivity near the Livestock site is within the
range of 50-100 ft/day.
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Staget/Siage 2 Bhatement Pian Samsen Livastack 30
X Septemier 21, 7006




} According to the state well records, most of the area water wells encoun-
tered fresh water in the Ogallala between 40 and 130 feet, although most
of these wells could not be accessed (or located) to verify fluid levels and
depths, published information regarding the Ogallala aquifer indicate that
the regional ground water gradient is to the southeast. Plate 6 shows the
potentiometric surface of the aquifer based upon available regional data.
Fresh water can also be produced from the Triassic Santa Rosa formation in
the area at approximately 250 to 350 feet.

The chemical quality of the Ogallala ground water is reasonably good.
Based on published data and a ground water sample recovered from a well
located approximately 1,800 feet northwest of the site, the background wa-
ter contains less than 1,000 mg/L total dissolved solids (TDS) and chloride
concentrations of less than 50 mg/L.

4.4 Site Characteristics and Extent of impacted Media

441 VadoseZIone Assessment

The vadose zone soils underlying the reserve pit consist of broken caliche,
very fine grain sand and silt. Ground water is approximately 40 feet below
the surface (30 feet below the base of the pit).

On May 11, 2005, following the excavation of the reserve pit to a depth of
10 feet, Samson personnel coliected soil samples that indicated chloride
concentrations from 3,920 to 8,080 mg/kg, with the highest levels located

in the center of the excavation. From September 16 to 22, 2005 Ocotillo
Environmental collected soil samples from nine hollow-stem auger borings
within and surrounding the pit area. The results of these sampling programs
identified elevated chloride concentrations (>1,000 mg/kg) in the south and
east corners of the pit that extended to the ground water depth. Elevated
chloride concentrations were also present in the center and west corner of
the pit that extended to a depth of 35 feet. A soil boring installed in the
north corner of the pit did not encounter chloride concentrations above
1,000 mg/kg. Plate 4 shows the location of the borings; surface samples
were taken in the same locations as soil borings. Note that Plate 4 shows
the former reserve pit as well as an outline of excavation associated with the
exportation of material from the site.
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R.T. HIcKkS CONSULTANTS, LTD.

The results of the soil sampling are summarized in Table 1. In all of the
four borings located outside of the pit area (B-6 through B-9) chloride con-
centrations in soil were less than 250 mg/kg. Twelve of 39 samples showed
chloride concentrations less than the 1,000 mg/kg ground water protection
limit suggested by highly-conservative simulation modeling conducted by
NMOCD as being protective of ground water (see NMOCD Exhibits to the
Surface Waste Management Rule Hearing).

Figure 3: Chloride Concentration in Soil at the Livestock Site
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Figure 3 shows the chloride concentrations v. depth for the boreholes within
the excavation associated with the former reserve pit. The maximum field
chloride concentration of 14,080 mg/kg is from B-4 at a depth of 25 feet
bgs. The deepest samples above the capillary fringe (about 35 feet bgs)
suggest that chloride did not materially impact the lower vadose zone in

the northern portion of the former pit (borings 2 and 3). In the central and
southern portion of the former pit, chloride concentrations above the cap-
illary fringe are 1,298 mg/kg (B-1), 2,799 mg/kg (B-4) and 2,031 mg/kg
(B-5). The fact that borehole #4 exhibits the highest chloride concentrations
may not be surprising, given the fact that this borehole characterizes the
area of the former reserve pit where accumulated cuttings would not restrict
any loss from a lack of liner integrity. Figure 3 presents two schematic
cross sections showing chloride concentrations from north to south and
from east to west.
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Figure 4: Schematic Cross Section of Chloride Concentrations

As Figure 4 shows, the center of chloride mass resides in boreholes B-
01, B-04, B-05 and B-02. This strongly suggests that the inner horseshoe
(brine) section of the reserve pit was the source of leakage and chloride.

Laboratory analyses of hydrocarbons from the five samples collected on
May 11, 2005 from the bottom of the pit (10 feet bgs), taken at approxi-
mately the same location as the borings, did not detect benzene, ethylben-
zene, toluene, total xylenes or gasoline-range hydrocarbons. Three of these
five samples detected diesel-range organic hydrocarbons at 549 mg/kg (SE
Corner), 262 mg/kg (Center), and 70.6 mg/kg (NE Corner). Appendix C
provides laboratory reports.

From chloride data we conclude that the maximum vertical extent of the
release penetrates the vadose zone to the capillary fringe and probably to
ground water. The lateral extent of the subsurface impact is limited to the
area of the former pit.
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4.42 Chioride Fluxfrom the “aﬂﬁSé Ione to Ground Water

RT Hicks Consultants employed all of the site-specific data available in a
simplified version of the HYDRUS-1D computer model. This simplified
model evaluated the potential of the 2-foot interval that represented the
largest residual chloride mass in the vadose zone (25-27 feet below ground)
to materially impair ground water quality at the site. The average chloride
concentration of this interval is 4,370 mg/kg.

HYDRUS-1D simulates one-dimensional water flow, heat transport, and
the movement of solutes involved in consecutive first-order decay reactions
in variably-saturated soils. The HYDRUS-1D simulations employ highly
conservative input parameters that can materially over-predict the chloride
flux to ground water. A detailed explanation of the procedures employed

in our evaluation of unsaturated flow using the HYDRUS-1D code may be
found in Hendrickx and others (Modeling Study of Produced Water Release
Scenarios, AP1 Publication Number 4734, 2005).

The simplified modeling exercise demonstrated the need to implement a va-
dose zone remedy. More robust modeling described in the Closure Design
for Livestock 30 Reserve Pit shows that an infiltration barrier can mitigate
the downward transport of constituents of concern.

4.4.3 Ground water Assessment and Point-of-Use Feasibility

A temporary 2-inch monitoring well (TMW-1) was installed in the center of
the reserve pit excavation on September 16, 2005. Elevated chloride con-
centrations were observed in the soil above the ground water (encountered
at approximately 39 feet below the surface), but the levels were generally
less than what was observed in samples recovered from borings placed in
the south and east corners of the excavation. Local ground water gradient,
based on a triangulation of TMW-1 and water wells located 1,300 feet to
the west and 1,800 feet to the northwest, is very slightly (essentially flat) to
the north. This measurement is consistent with the local topography but is
inconsistent with the regional ground water flow described in publications
and in Plate 6 of this report.

The mitial water sample from TMW-1 recovered on September 19, 2005
contained 3,999 mg/L chloride. On March 30, 2006 the monitoring well
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was “over-purged” (30 gallons of water) and a sample was recovered that
contained 2,240 mg/L chloride and 4.520 mg/L TDS. Because the decrease
in chloride concentration was so significant from September 2005 to March
2006 it was necessary to resample the well in order to determine if the
change in concentrations was due to natural attenuation or associated with
the volume of recovery during the purge operation. On May 10, June 7, and
June 27, 2006 ground water samples were recovered from TMW-1 follow-
ing the removal of approximately 400 gallons of water during each event.
The average chloride concentration from the three events was 2,416 mg/L,
essentially unchanged from the March 2006 sampling event. This may indi-
cate that the original sample recovered in September 2005 was incorrect.

A “point-of-use” feasibility test was conducted from July 12, to August 22,
2006 in order to determine if more aggressive pumping of the ground water
immediately below the pit could be beneficial in decreasing the chloride
.concentration. A solar-powered pump and surface water line was installed

" to transfer water from TMW-1 to a 500-bbl fiberglass tank located at the
well site tank battery. Although several problems associated with the solar
power and well completion was encountered, approximately 5,600 gallons
of water was removed by the end of the test. On August 22, 2006 a ground
water sample was recovered using a pump in TMW-1 and an additional
sample was recovered with a bailer from the total depth of the well. The
results indicated that the chloride concentrations have decreased to 1.930
mg/L (1,880 mg/L at total depth) following the more aggressive pumping of
the well. Table 2 presents ground water data collected to date at the site.




PR

Y

i
]

¥V 5.0 Stage 2 Abatement Plan

51 Vadose Zone Remedy

The proposed vadose zone remedy is outlined in the attached Closure De-
sign for Livestock 30 Reserve Pit. '

2.2 Ground water Remedy

Following the construction of the modified monolithic ET barrier but prior
to seeding the surface, a single 4-inch ground water recovery/monitoring
well will be installed through the ET barrier, at the approximate location of
TMW-1, using a hollow-stem auger. Once completed and properly devel-
oped the well will be equipped with a water pump powered by the appropri-
ate solar panels and voltage ‘switching or a portable generator. Ground wa-
ter from the well will be pumped to the existing 500-bbl fiberglass storage
tank associated with the Livestock “30” gas well. It should be noted that
the gas well produced water to the fiberglass tank for only a short period of
time following the initial stimulation. Currently the water tank is not being
used for oil field operations. Appendix D provides the proposed design for
the recovery well.

Water collected in the tank will be offered to the Merchant Livestock Com-
pany to supplement the water presently being sold from three nearby water
wells to area oil and gas operators to be utilized for drilling and treatment
fluid. Additionally, after the chloride concentrations decrease to acceptable
levels the water may also be used to establish vegetation on other sites in
the area, for industrial uses (e.g. water for oil field cementing) and to supply
area livestock.

2.3 Soil and Ground water Monitoring

Ground water samples will be recovered from the pumping well initially on
a quarterly basis, and later on a semi-annual or annual basis to determine
the chloride concentration. Water levels from the nearby windmill, supply
well and the on-site recovery well will also be obtained. Due to the nearly
flat hydraulic gradient in the area, Hicks Consultants and Samson believe
that the chloride-impacted ground water is limited to the area immediately
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below the reserve pit. Therefore if chloride concentrations decline soon
after the pumping begins, there would be no benefit of additional monitor-
ing wells outside of the pit area. However if the chloride concentrations
increase during the first year of monitoring, then a monitoring well program
will be proposed to delineate the horizontal extent of the plume beyond

the pit. Once the chloride concentrations decrease to below 250 mg/L the
pumping and beneficial use of the water mandated by NMOCD approval of
this plan will be continued on a voluntary basis at the pleasure of the land-
owner. However the ground water monitoring will continue for at least two
years. As suggested in the Closure Design for Livestock 30 Reserve Pit, the
vadose zone beneath the former pit may contribute chloride to the ground
water for several years.

After two years of monitoring under non-pumping conditions demonstrate
that ground water quality meets the WQCC Standards and the site is re-
vegetated, Samson will request closure of the regulatory file. After this two
year period and closure of the regulatory file, the well will be controlled by
the landowner and used for the purposes that he sees fit.

During the installation of the 4-inch recovery/monitoring well a hollow-
stem auger will be used to install at least one soil monitoring device in
order to verify that the monolithic ET barrier is operating according to the
performance expectations predicted by the model. A brief soil and ground
water monitoring report will be prepared and submitted to the NMOCD on
an annual basis.
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6.0 @mm Assurance / Quality Control

Sampling and analytical procedures shall be performed in accordance with
Title 20NMAC 6.3107.B and Section 903 of the Water Quality Standards
for Interstate Streams in New Mexico (20 NMAC 6.1).
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Laboratory Results Summary - Excavation Soil Samples
Results in mg/kg

Table 1A

Sample Location Pit Center Pit W/4 Pit N/4 Pit S/4 Pit E/4 B-1 Applicable
Sample Depth (ft) 10 10 10 10 10 40 Reg.
Sample Date 5/11/05 5M11/05 5/11/05 5/11/05 5/11/05 9/16/05 | 98145.452
Benzene <0.005 <0.005 <0.005 <0.005 <0.005 - 0.2
Toluene <0.005 <0.005 <0.005 <0.005 <0.005 - 0.347
Ethyl Benzene <0.005 <0.005 <0.005 <0.005 <0.005 -- 1.01
Total Xylenes <0.015 <0.015 <0.015 <0.015 <0.015 - 0.167
GRO (C,-C,,) <10.0 <10.0 <10.0 <10.0 <10.0 - 200
DRO (>C,,-C,.) 262 <10.0 70.6 <10.0 549 - 200
Total Alkalinity -- - - - - 400 --
Chloride 8,080 4,160 3920 5,520 6,880 864 1,000
Carbonate -- -- - -- - 21 -
Bicarbonate - -- -- - -- 0 --
Sulfate -- - - -- -- 77 --
Calcium - - - -- -- 64 -
[Magnesium - -- -- - -- 12 -
Potassium - - -- -- - 25 -
Sodium -- - -- - - 647 --




Table 1B
Laboratory Results Summary - Soil Samples
Boring Sample Sample Depth Cl
Well Location Date (ft) (mg/kg)
B-1 (TMW-1) Center of Pit 9/16/2005 15 3,071
9/16/2005 20 768
9/16/2005 25 1,120
9/16/2005 30 1,312
9/16/2005 35 1,296
9/16/2005 40 864
B-2 West/4 of Pit 9/22/2005 15 1,400
9/22/2005 20 2,431
9/22/2005 25 1,887
9/22/2005 30 1,344
9/22/2005 35 800
9/22/2005 40 496
9/22/2005 45 592
B-3 North/4 of Pit 9/20/2005 15 432
9/20/2005 20 432
9/20/2005 25 432
9/20/2005 30 688
9/20/2005 35 720
9/20/2005 40 704
9/20/2005 45 368
B-4 South/4 of Pit 9/22/2005 15 3,551
9/22/2005 20 5,998
9/22/2005 25 14,080
9/22/2005 30 6,718
9/22/2005 35 2,799
9/22/2005 40 1,424
9/22/2005 45 1,232
B-5 East/4 of Pit 9/20/2005 15 3,007
9/20/2005 20 5,726
9/20/2005 25 3,039
9/20/2005 30 3,839
9/20/2005 35 2,031
9/20/2005 40 1,104
9/20/2005 45 1,168
B-6 20’ NW of Pit 9/19/2005 15 16
9/19/2005 20 16
9/19/2005 25 32
9/19/2005 30 32
B-7 20’ SW of Pit 9/19/2005 15 12
9/19/2005 20 80
9/19/2005 25 32
9/19/2005 30 16
B-8 20" NE of Pit 9/19/2005 15 16
9/19/2005 20 128
9/19/2005 25 128
9/19/2005 30 112
B-8 20’ SE of Pit 9/19/2005 15 224
9/19/2005 20 64
9/19/2005 25 240
9/19/2005 30 48
NMOCD Landfarm Closure Standard 1,000

Bold Text indicate concentration exceeds Regulatory Standards




E Table 2
Laboratory Results Summary - Groundwater Samples

Sample Date DTW GW Elev. Purge Field Bromide  Chloride TDS
MW-1 (csg) 3607.11 Vol (gal) Cond. {mg/L) (mg/L) 98145.452
9/19/2005 No Data - - - - 3,999 -
3/30/2006 31.65 3575.46 30 7.49 - 2,240 4,520
5/10/06 31.74 3575.37 420 7.51 1.5 2,580 3,900
6/7/06 31.86 3575.25 380 5.93 - 2,150 4,080
6/27/06 31.83 3575.28 400 7.70 - 2,520 4,160
8/22/06 31.99 3575.12 5,600 5.52 98145.452 1,930 3,720
Sample
taken from
IB bottom of
well with
. bailer after
5 8/22/06 pump 1,880 3,570
g North Windmill Csg Elev.= 3609.13
3/30/06 - - NA - - 33.6 644
lB 6/27/06 34.25 3574.88 - - - - -
Water Well Csg Elev.= 3615.58
H 6/27/06 404 3575.18 - - - - -
- NMWQCC Stan-
dards 250 1,000

m '
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L Company Contacts
Tom Koscelny Samson Resources 918-591-1386
Jerry Brian Ocotillo Environmental 505-393-6371

II. Background

Ocotillo Environmental was engaged on 7/05/05 to evaluate and conduct a
% subsurface investigation on the Livestock 30 State #1 Lease, API # 30-025-35200,
located in Sec. 30, T21S-R35E in Lea County, NM (see Figures 1 and 2).
Subsurface sampling was conducted utilizing a hollow-stem drilling rig to
determine the vertical/horizontal extent of chloride impact (see Appendix A). An
initial “dig and haul” of impacted soil, in conjunction with sampling and analysis,
lg had already been conducted at the site.

IL.  Seils

The surface soils in the area are of the Simona-Tonuco association and the
Midessa series. The Midessa series consists of calcareous, nearly level to gently
sloping, well-drained soils that have a loam to clay loam subsoil. : These soils
formed in wind-deposited and water-deposited, calcareous sediments on plains.
Slopes are 0 to 3 percent. The vegetation consists of short and mid grasses and
shrubs. The average annual precipitation is 10 to 12 inches.

Typically, the surface layer is dark grayish —brown loam about 4 inches thick. In
places it is fine sandy loam. The subsoil is grayish-brown to pale-brown clay loam
about 18 inches thick. The substratum, to a depth of 60 inches, is light-gray clay
loam that has high lime content. The soul is calcareous throughout.

The soil is used as range and wildlife habitat.
E IV.  Groundwater

Based on the New Mexico State Engineer’s Office database, there were not any
records found (see Appendix B).

As indicated on the Approved C-144 (see Appendix C) by Mr. Tom Koscelny,
personal interview with the landowner indicated that depth to groundwater (dgw)
was from 50°-100° below ground surface (bgs).

New Mexico Oil Conservation Division (NMOCD) internal data indicated that the
dgw was 40°bgs. Groundwater was actually encountered at 40° bgs.

&
&
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ll V. Work Performed

On July 8, 2005, Ocotillo Environmental viewed the site. The site had already
l undergone an excavation / dig and haul procedure to reduce the source of
impacted soils. A sampling event had ailready been conducted under the
supervision of Mr. Tom Koscelny. Soil samples had been transported under
: chain-of-custody to Cardinal Labs at Hobbs, NM for TPH, BTEX, and chloride
| analysis (see Appendix F). TPH and total Xylenes were below the accepted
maximum contaminant level (MCL).

The Koscelny sampling event consisted of five sampling points at 10’ bgs, one in
each quadrant and one in the center of the excavated area (see Figure 3)

- Analytical results for chlorides in the Center, NW quadrant, NE quadrant, SW
quadrant, and the SE quadrant were 8,080 ppm, 4160 ppm, 3920 ppm, 5520 ppm,

and 6880 ppm respectively. All samples exceeded the accepted MCL for
: chlorides of 250 ppm.

On the 9/15/05, Ocotillo Environmental returned to the site to delineate the
vertical and horizontal extent of chloride impact as per the NMOCD approved
j Delineation Sampling Plan (see Figure 4 and Appendix D).

ll Nine bore holes (BH) were drilled and split spoon sampling conducted every

5’(see Figure 4). A total of 51 discrete grab samples were retrieved . A

Temporary Monitoring Well (TMW) was completed in BH #1. The well was

' developed and sampled. The samples were properly packaged, preserved, and

. transported under Chain-of-Custody (sce Appendix F) to Cardinal Laboratories of

Hobbs, New Mexico for analysis. All samples were analyzed for Chlorides (EPA

Method: 4500-CI'B), and Total Ions (EPA Methods SM3500-Ca-D; 3500-Mg E;
SM4500-CI-B).

BH # 1 (inside the pit area) was sampled at 15°, 20°, 25°, 30°, 35°, 40°, and 50°
( TMW) bgs respectively.

Chloride analysis at 15°, 20°, 25°, 30°, 35°, 40°, and 50°( TMW) bgs indicated
concentrations at BH #1 were 3071 ppm, 768 ppm, 1121 ppm, 1312 ppm, 1296
ppm, 864 ppm, and 3999 ppm (TMW), respectively (see Figure 5, table, or
Appendix E).

BH # 2,3,4, and 5 (inside the pit area) were sampled at 15°, 20°, 25°, 30’ , 35°,
40’, and 45’ bgs respectively.

414 Wort?{z Turner . Hobbs, New Mexico 88240 . (505) 393-6371. Fax (505)393-6374
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Chloride analysis at 15° bgs indicated concentrations at BH #2, BH #3, BH #4,
BH #5 were 1400 ppm, 432 ppm, 3551 ppm, and 3007 ppm respectively (see
Figure 5, table, or Appendix E).

Chloride analysis at 20° bgs indicated concentrations at BH #2, BH #3, BH #4,
BH #5 were 2431 ppm, 432 ppm, 5998 ppm, and 5726 ppm respectively (see
Figure 5, table or Appendix E).

Chloride analysis at 25° bgs indicated concentrations at BH #2 BH #3, BH #4,
BH #5 were 1887 ppm, 432 ppm, 14080 ppm, and 3039 ppm respectively (see
Figure 5, table, or Appendix E).

Chloride analysis at 30’ bgs indicated concentrations at BH #2, BH #3, BH #4,
BH #5 were 1344 ppm, 688 ppm, 6718 ppm, and 3839 ppm respectively (see
Figure 5, table, or Appendix E).

Chloride analysis at 35° bgs indicated concentrations at BH #2, BH #3, BH #4,
BH #5 were 800 ppm, 720 ppm, 2799 ppm, and 2031 ppm respecuvcly (see
Figure 5, table, or Appendix E).

Chloride analysis at 40’ bgs indicated concentrations at BH #2, BH #3, BH #4,
BH #5 were 496 ppm, 704 ppm, 1424 ppm, and 1104 ppm respectively (see
Figure 5, table, or Appendix E).

Chloride analysis at 45° bgs indicated concentrations at BH #2, BH #3, BH #4,
BH #5 were 592 ppm, 368 ppm, 1232 ppm, and 1168 ppm respectively (see
Figure 5, table, or Appendix E).

BH # 6,7,8,and 9 (outside the pit area) were sampled at 15°, 20°, 25°, and 30° bgs
respectively.

Chloride analysis at 15° bgs indicated concentrations at BH #6, BH #7, BH #8,
BH #9 were 16 ppm, 112 ppm, 116 ppm, and 224 ppm respectively (see Figure 5,
table, or Appendix E).

Chloride analysis at 20° bgs indicated concentrations at BH #6, BH #7, BH #8,
BH #9 were 16 ppm, 80 ppm, 128 ppm, and 64 ppm respectively (see Figure 5,
table, or Appendix E).

;
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Chloride analysis at 25° bgs indicated concentrations at BH #6, BH #7, BH #8,
BH #9 were 32 ppm, 32 ppm, 128 ppm, and 240 ppm respectively (see Figure 5,
table, or Appendix E).

Chloride analysis at 30> bgs indicated concentrations at BH #6, BH #7, BH #8,
BH #9 were 32 ppm, 16 ppm, 112 ppm, and 48 ppm respectively (see Figure 5,

table, or Appendix E).

DATE. oo - S e - A
9/19/2005 BH #1 15 BGS 3071
8/19/2005 BH #1 20'BGS 768
9/19/2005 BH #1 25 BGS 1120
9/19/2005 BH #1 30' BGS 1312
9/19/2005 BH #1 35'BGS 1296
9/19/2005 BH #1 40" BGS 864
9/20/2005 BH #1 50' BGS 3999
9/22/72005 BH #2 15' BGS 1400
9722172005 BH #2 20'BGS 2431
9/22//2005 BH #2 25'BGS 1887
9/22//2005 BH #2 ~ 30'BGS 1344
ke 9/22//2005 BH #2 35'BGS 800
9/22//2005 BH #2 40' BGS 496
9/221/2005 BH #2 45 BGS 502
9/20/2005 BH#3 15" BGS 432
9/20/2005 BH #3 20' BGS 432
, 9/20/2005 BH #3 25' BGS 432
[ 9/20/2005 BH #3 30' BGS 688
9/20/2005 BH #3 35' BGS 720
9/20/2005 BH #3 40' BGS 704
9/20/2005 BH #3 45'BGS 368
9/22/2005 BH #4 15' BGS 3551
9/22/2005 BH #4 20' BGS 5998
9/22/2005 BH #4 25' BGS 14080
9/22/2005 BH #4 30' BGS 6718
9/22/2005 BH #4 35' BGS 2799
s 912212005 BH#4 40’ BGS 1424
9/22/2005 BH #4 45' BGS 1232
9/20/2005 BH #5 15' BGS 3007
9/20/2005 BH #5 20’ BGS 5726
9/20/2005 BH #5 25' BGS 3039
9/20/2005 BH #5 30' BGS 3839

9/20/2005 BH #5 35 BGS 2031 |

Ig 414 Wortg Turner . Hobbs, New Mexico 88240 . (505)393-6371 . Fax (505)393-6374
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| 9002005 BH #5 40' BGS 1104
972012005 BH #5 45'BGS 1168
9/19/2005 BH #6 15' BGS 16
9/19/2005 BH#6 20' BGS 18
9/19/2005 BH #5_ 25 BGS | 32
9/19/2005 BH #6 30'8GS 32
9/19/2005 BH #7 '- ’ 15" BGS 112
9/19/2005 | BH#T 20° BGS ' 80
“““ 9/19/2005 BH#T 25 'BGS 32
9/19/2005 BH #7 30:BGS 16
911912005 BH #8 15 BGS 16
9/18/2005 BH #8 ] 20BGS | 128
9/19/2005 BH #8 25 BGS 128
9/19/2008 BH #8 ‘ 30' BGS 112
o 9/19/2008 BH#3 | 15 BGS 224
i /1912005 BH #9 20 BGS 64
9/19/2005 BH #9 " 25' BGS 240
: §/19/2005  ; BH#9 30'BGS ‘ 48
A
[ V. Conclusions

Analytical results of soil samples extracted outside the pit area (BH # 6,7,8, and
9) indicate chloride levels do not exceed the MCL of 250 ppm. This would
suggest that a horizontal migration is minimal outside the original pit area.

Analytical results of all soil samples extracted inside the pit area (BH #1,2,3,4,
and 5) indicate that the MCL for chlorides has been exceeded from 15” bgs to
groundwater, which was encountered at 40’ bgs. This would suggest that the
migratory pathway for the majority of the chloride release is a downward vertical
migration.

The analytical results of the TMW completed at 50°bgs were 3999 ppm. This
indicates that a groundwater impact has occurred.

Notification of a groundwater impact was reported by phone to Roger Anderson
at the NMOCD office in Santa Fe, NM on the 10/04/05.

414 Wortéi Turner . Hobbs, New Mexico §8240. (505) 393-6371. Fax (505)393-6374



Ocotillo
ENVIRONMENTAL

Dive Work . On-Site Remediation . Soil Testing . Excavation . Consultation

VI.  Proposed Action Plan

Based upon the results of this site investigation, we propose the following actions
for your consideration and approval:
1. remove an additional 20 ft of impacted material from the pit to a
depth of 30 ft below ground level (bgl)
2. remove the temporary monitoring well located in the center of the pit
area and plug with bentonite.
3. cap the excavated bottom with a 20 ml liner
4. backfill to grade with clean soil and return site to natural conditions
5. drill 3 monitoring wells (two down gradient and one upgradient) to
determine groundwater flow and gradient
6. begin to establish plume boundaries
7. evaluate data and modify plan accordingly

Figures & Appendices

Figure 1 — Vicinity Map

Figure 2 — Aerial Map

Figure 3 — Koscelny Site Sampling Map

Figure 4 — Proposed Site Delineation Sampling Plan
Figure 5 — Site Map Analytical Results

Appendix A - Site Photos

Appendix B - NM State Engineers Groundwater Records Search
Appendix C - NMOCD Approved C-144

Appendix D - NMOCD Approved Site Delmeatmn Plan
Appendix E - Analytical Results

Appendix F — Chain-of-Custody
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Tulsa, OK 74103-3103
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New Mexico Office of the State Engineer
Well Reports and Downloads

Township: 218 Range: 35E Sections: 19,20,24,30,31,32

NAD27 X: Y: Zone: Search Radius:
County: LE | Basin: L Number: Suffix:
Owner Namg: (First) - (Last) Non-Domestic Domestic All
Well / Surface Data Report Avg Depth to Water Report Water Column Report
Clear Form WATERS Menu Help

WELL / SURFACE DATA REPORT 07/11/2005

(quarters
(acre £t per annum) (quarters
DB File Nbr Use Diversion Ownerxr Well Number Souxc
No Records found, try again
http://iwaters.ose.state.nm.us: 7001 AiWATERS/WellAndSurfaceDispatcher 7/11/2005



Diatria - 4 y
1625 1. Frensh Dr., Hobbs, NM 88240 State of New Mexico Sg:hnlg 144
isrict il Energy Minerals and Natural Resources 8
T3 W, (Gl Avenue, Artesia, NM 88210 . ) B . .
{righaiss, : i i ivigi For deilling tnd production facilities, submit to
lf%f‘i‘%fsl??m“u{mm Road, Aztec, NM 87410 Oil Conservation anxsmn 8 wpm;:;rimt';'l\‘MC’[fi‘m Districs Office.
2y _ 1220 South St. Francis Dr. Far downstream facilitics, submit to Santa Fe
120 S8 Francis T, Beisn Fe, MM 7505 Santa Fe, NM 87505 nifice

! AL , 4 A2

Pit or Below-Grade Tank Registration or Closure

Is pit or below-grade tarik covered by 4 “general plan™? Yes [] No kY
Type of action: Registrativn uf 8 pit vr betow spradde tank - g} ¢lnsure of o pit or below-grade tank [}

Operator:_ SAMSON RESOURCES CO : " Tefephone: 918/591-1386  ¢.mail address: YKOSCELM@SAMSOR.COJ(
Address; _THO WEST SECOND ST., TULSA, OK 74103-3103
Facility or well name: ) ]' ves t()ck 3[)— l APl #: U/L or Que/Qtr, Sec_ﬁQ_T.Zl_S_R&S_E_
County: __L€a  Lainde32.444 Longiude= 103, 40093 NAD: 1927 KX1983 [] Surface Owner Federal [ State: [ Privane 8 facian )
Plt Below- tank
Type: Drilling (3 Production [ Disposal [J Volume: bbl Type of fluid:
Workover [] Emergency [ Construction material:
Lined [ Untined [J Double-walled, with leak detection? Yes [J Ifnot, explain why not.
Liner type: Synthetic [} Thickness 20_mil  Clay [J Volume
bbi
. Less than 50 fect {20 poing)
Depth to ground water (vertical distance from bottom of pit to seasonal high i -
A 50 feet or more, but fess than 100 feet () pohits}
water clevation of ground water.) ‘ ) . :
. 100 feet or more { 0 points}
Wellhead protection area: (Less than 200 fect from a private domestic Yes . '
water source, or less than 1000 feet from all other water sources.) No { Opoints)
. ] . ’ Loss than 200 feet (20 points)

Distance to surface water: (horizontel distance 10 all wetlands, playas, ,
L , 200 feet or morce, but less than 1000 feet (10 points)
irrigation canals, ditchcs, and perennial and ephemeral watercourses.)

' 1000 fect or more (0 pointzy

Ranking Score (Total Points) 30

1Cthis fs » pit clppure: (1) attach a diagram of the facility showing the pit's relationship to other equipment and 1anks. (2) Indicate disposal location:
ousite (] offsite [J 1f offsite, name of facility, (3) Attach a general description of remedial action taken including remediation start datc and end

-datc. (4) Groundwatcr cncountered: No [J Yes £ If yes, show depth below ground surface ft. and attach sample results, (5) Attach soil sample results and a

diagram of sample locations and cxcavations.

{ rereby corutfy thoi (e nformuten shove i rue and campiere to the best gf knowledge and belicf. 1 further certify that the above-described pit or below-grade tank has
beeniwil] be oo ?530' closed actording to NMOUD gnidelha ! a general permit [, or an (attached) alternative OCD-spproved plsn [J.

Digrer MZ, L f AL
Printed N,,,,/mdc'ma KOSCELNY, ENVIRONMENTAL Sigmmm

Yaur certification and NMOCD approval of um& %&9& does not relieve the operator of hizbility should the contents of the pit or tank contaminate ground water or
. pro o _ ,

otherwisc endanger public health or the environment. Nor docs it relicve the operator of its responsibility for compliance with any other federal, state, or local laws and/or

regulations.

Approval:
Date:
Printed Name/Title ' Signature

weie(® 32




Ocotillo
ENVIRONMENTAL

Drire Work . On-Site Remediation . Soil Testing . Excavation . Consultation
July 28, 2005

Mr. Larry Johnson

Environmental Engineer Specialist
NM Oil Conservation Division
1625 N. French Dr.

Hobbs, NM 88240

Reference:

Site Delineation Plan-Samson Resources
Livestock 30 State # 1

Sec. 30, T21S-R35E

Lea County, NM

Mr. Johnson:

On 5/11/05, a sampling event was conducted at the Livestock 30-State #1 lease. Five samples were taken at
the base of the excavation [approx. 12’ below ground level (bgl)]. Samples were taken in the NE corner, NW
corner, SE corner, SW corner, and center locations. Analytical results for CI' were 3920 ppm, 4160 ppm,
6880 ppm, 5520 ppm, and 8080 ppm respectively (see attached “Site Map-Analytical Results”).

All samples exceed the accepted MCL’s. We propose the following delineation plan to determine the

vertical and horizontal extent of possible Cl” contamination.

1. Drill 5 soil borings within the pit and 4 on the outside perimeter (see attached “Site Map-Proposed
Delineation Sampling Plan™).

2. Conduct split spoon sampling every 5°.

Use field analytical techniques for chloride (HACH Field Test Kit) and evaluate the chloride

concentration in each split spoon sample.

Evaluate the lithology of the samples.

Cease drilling/sampling when chloride concentration is <250ppm (plus 4°).

Collect 3 representative samples for laboratory analysis.

If field chloride sampling suggests that the release reached groundwater, complete a 2-inch PVC glued

and coupled monitoring well with 10 feet of well screen within the uppermost portion of the saturated

zone.

(98]

Nowvk

If you need additional information regarding the delineation plan, please contact me by telephone at (505)
393-6371, or by e-mail at jbrian@valornet.com.

Sincerely,
Jerry R. Brian, REM
Geologist

414 North Turner . Hobbs, New Mexico §8240. (505) 393-6371. Fax, (505)393-6374
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&& ) FHONE (328) 8737000 » 2191 BEECHWOOD . © ABILERE, TX. 78503

ATORI ES PHONE (505) 393-2326 - 101 E. MARLAND - HOBBS, NM 86240

ANALYTICAL RESULTS FOR
OCOTILLO ENVIRONMENTAL
ATTN: J. BRIAN

414 N. TURNER

HOBBS, NM 88240

FAX TO: (505) 393-6374

Receiving Date: 09/19/05 Analysis Date: 09/19/05
Reporting Date: 09/19/05 Sampling Date: 09/16/05
Project Number: SAM-05-001 , Sample Type: SOIL
Project Name: LIVESTOCK 30 STATE #1 Sample Condition: COOL & INTACT
Project Location: LEA COUNTY, NM Sample Received By: NF
Analyzed By: HM
o
LAB NUMBER SAMPLE ID (mg/Kg)
| H10200-1 BH #1 15' BGS. 3071
| H10200-2 BH #1 20' BGS 768
H10200-3 BH #1 25' BGS 1120
H10200-4 BH #1 30' BGS 1312
. H10200-5 BH #1 35' BGS 1296
_H10200-6 BH #1 40' BGS 864
Quality Control 1020
True Value QC 1000
% Recovery 102
Relative Percent Difference 02 |
IMETHOD: Standard Methods | 4s500crB |

Note: Analyses performed on 1:4 w:v aqueous extracts.

. < [19/05
C{lemlst [/ : Dgte i [

PLEASE HOTE: Lishiilty ot Damiges. Cardinal's kabillty and client's exclusive remedy for any claim arigi i rite i
j fabil (11 ng, whether based in contract or ior, shall be Yimited 10 the amount paid by client for analysas.
;ﬁf:‘ianmﬁi iﬁﬁi& ;m& o z’zggiwgw- and any qther cause what ; shali be d ) d walved unless made in writing and received by Cardinal within thirty (30) days after comp\elzon of the appl'z:nblo
““w:s.o. it “hait Caraiid be duble for incidental or consequential damages, including, without limitation, business intarcuplions, loss of use, or loss of profils incurted by client, its subsidiaries,
athiliates or succassors arising out of or related to the performance of services hereunder by Cardinal, regardiass of whether such claim is based upon any of the above-stated reasons or' otherwise.




B

PHONY (32818747001 < 2111 BEECHWOOD « ARILENE, TX 79803

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

ANALYTICAL RESULTS FOR
OCOTILLO ENVIRONMENTAL
ATTN: J. BRIAN

414 N. TURNER

HOBBS, NM 88240

FAX TO: (505) 393-6374

Receiving Date: 09/19/05 Sampling Date: 09/16/05
Reporting Date: 08/20/05 , Sample Type: SOIL
Project Number: SAM-05-001 _ Sample Condition: COOL & INTACT
Project Name: LIVESTOCK 30 STATE #1 _ Sample Received By: NF
Project Location: LEA COUNTY, NM Analyzed By: HM
Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID (mg) (mgh) (mg) (mgh) (uSlcm) (mgCaCO,l)
ANALYSIS DATE: 08/16/05) 09/19/05. 09/19/05. 09/19/05|  09/19/05 09/19/05
H10200-6 BH #1 40' BGS ' 647 64 12 25 3511 400
Quality Control NR 46| 54 5.24 1391 NR
True Value QC ) NR 50 50 5.00 1413 NR
% Recovery NR 92.0! 108.0 105.0 98.4 NR
Relative Percent Difference NR 1.0 1.6 5.6 4.9 NR
METHODS: SM3500-Ca-D 3500~Mg E 8049 120.1 310.1
cr 804 CO3 HC03 pH
(mg)  (mgh) (mg/l-) (mght) (s.u)
ANALYSIS DATE: 09/19/05| 09/19/05| 09/19/05| 08/185/05 09/19/05
H10200-6 BH#140BGS | 864 T a6 963
Quality Control 1020 4852]  NR| 985 7.20]
True Value QC 1000 50.00/ NR 1000 7.00
%.Recovery 102 970, NR e85 103
ﬁ@ lative Pernert Difference 2.0 48/ . NR 0.9 1.1
M&"THGQ& B SM4500-CI-B 375.4 310.1 310.1 150.1
Note: Ana!yses performed on a 1:4 aqueous extract.
OH = 163 .
[l
ﬂ’}’mﬂ %dﬁ 9)00/05
hémw Date | ]

PLEASE NOTE: Lisbility and Damages. Cardinal's liability and client's exciusive remedy for any claim arising, whether based in contract or tort, shall be limked to the amount paid by chent for analyses.
Al clalnﬁm those for nepligence and any other cause wt shall be d d waived unless made in wriling and received by Cardinal within thirty (30) days after completion of the applicabie
service. shall Cardinal be habte for incidental or congaguential damages, including, without limitati business i ptions, loss of use, or koss of profils Incurred by client, its subsidiaries,
atfiliates or successors arising out of or reiated 1o the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-staled reasons or atherwise.




FHONE i;%?ﬁi»ﬁ?:&»‘}”tx{ﬁ + 2511 BEECHWOOD - ABILENE, TX 78603

LABORATORIES PHONE (505) 393-2326 + 101 E. MARLAND + HOBBS, NM 88240

ANALYTICAL RESULTS FOR
OCOTILLO ENVIRONMENTAL
ATTN: J. BRIAN '
414 N. TURNER
\ HOBBS, NM 88240
£ FAX TO: (505) 393-6374
Receiving Date: 09/20/05 Analysis Date: 09/20/05
Reporting Date: 09/20/05 Sampling Date: 09/19/05
Project Number. SAM-05-001 Sample Type: GROUNDWATER
Project Name: LIVESTOCK 30 Sample Condition: COOL & INTACT
Project Location: LEA COUNTY, NM : Sample Received By: NF
Analyzed By. HM
clr
LAB NUMBER SAMPLE ID (mg/L)
% H10206-8 BH #1 (T.M.W.) 50’ BGS 3999
Quality Control 11020
True Value QC 1000 |
gr ' % Recovery 102
g Relative Percent Difference 0.2
IMETHOD: Standard Methods 4500-C'B |
4

7

{%Mb b

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remady for any claim afising, whether based in contract or tort, shall be limired 10 the amount paid by client for anatyses.
All c!emﬁmse for negligence and any other cause whatsoever shali be deemed waived unless made in writing and received by Cardinat within thirty (30} days after completion of the applicabio
service. all Cardina! be liable for incidental or consequential damages, including, without limitation, business interruplions, loss of use, or loss of profits incurred by client, its subsidiasies,
affiliates or successors arising out of or related to the performance of services hereurcier by Cardinal, regardiess of whather such claim is based upon any of the above-stated reasons or otherwise.




LABORATORIES

Receiving Date: 09/21/05
Reporting Date: 09/22/05
Project Number. SAM-05-001
Project Name: LIVESTOCK 30
Project Location: LEA COUNTY, NM

PHONE 13985 6757001

- 2411 BEECHWOOD -

ANALYTICAL RESULTS FOR

OCOTILLO ENVIRONMENTAL

ATTN: J. BRIAN

414 N. TURNER

HOBBS, NM 88240

FAX TO: (505) 393-6374

Analysis Date: 09/22/05
Sampling Date: 09/20/05
Sample Type: SOIL
Sample Condition: COOL & INTACT
Sample Received By: NF
Analyzed By: AH

PHONE (505) 383-2326 -

cl-
LAB NUMBER SAMPLE ID (mg/Kg)
~_H10213-1 BH #2-15’ BGS 1400
| H10213-2 BH #2-20' BGS - 2431
~_H10213-3 BH #2-25' BGS - 1887
| H102134 BH #2-30' BGS 1344
| H10213-5 BH #2-35' BGS 800
H10213-6 BH #2-40' BGS 496
| H10213-7 BH #2-45' BGS 592
Quality Control 1020
True Value QC 1000
% Recovery 102
Relative Percent Difference 20
IMETHOD: Standard Methods | 4500-CIB |

Note: Analyses performed on 1:4 w:v aqueous extracts.

! E"‘“‘”M

flhemxst d

9 Ja&) 05

PLEASE NOTE: Lisbliity and Damagss. Cardinal's liability and client's exclusive remedy for any ciaim arising, whether based in contract or tort, shail be limised to the amount paid by chient ior analyses
i } jng those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and raceivad by Cardinal within thirty (30) days after complation of the upplicable

shall Cardinsl be fiable for incidental or consequential damages, ' including, without limitation, business interruplions, loss of use, or loss of profits incurred by ciient, its subsidraries,

atfiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whethar such claim is based upon any of the above-stated reasons or otherwise.

ABILENE, TX 72502
101 E. MARLAND - HOBBS, NM 88240




oy g NAL PHONE (3261 6727001+ 2117 BEECHWOOR « ABULENE TX 70503

LABORATOR]ES PHONE (505) 393-2326 + 101 E. MARLAND - HOBBS, NM 88240

ANALYTICAL RESULTS FOR
OCOTILLO ENVIRONMENTAL
"ATTN: J. BRIAN

414 N. TURNER

HOBBS, NM 88240

FAX TO: (505) 393-6374

Receiving Date: 09/20/05 Analysis Date: 09/20/05
Reporting Date: 09/20/05 Sampling Date;: 09/19/05
Project Number: SAM-05-001 Sample Type: SOIL
Project Name: LIVESTOCK 30 Sample Condition: COOL & INTACT
" Project Location: LEA COUNTY, NM Sample Received By: NF
Analyzed By: HM
cr
LAB NUMBER SAMPLE ID (mg/Kg)
: H10205-1 BH #3-15' BGS 432
E __H10205-2 BH #3-20' BGS - 432
| H10206-3 BH #3-25' BGS 432
- H10205-4 BH #3-30' BGS 688
H10205-5 BH #3-35' BGS 720
H10205-6 BH #3-40' BGS 704
H10205-7 BH #3-45' BGS 368
Quality Control 1020
True Value QC . 1000
% Recovery 102
Relative Percent Difference ' 0.2
LMETHOD: Standard Methods - 1 4500-CTB

Note: Analyses performed on 1:4 w:v aqueous extracts.

a,sg,fg %W 9[20]05

C\x&mis{ Date {

PLEASE NOYTE: Linbillty amg Demages. Cordingd's Hadity and client’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limied to the amount paid by chent for analysos.
All Ogam}{% ig’z@g tnons Iy egdionen sed aiy ity ©ause whatsoever shall be deemed waived uniess made in writing and seceived by Cardinal within thirty (30) days after complation of the applicable
8ervice. ! iirk siall Cardinai b iiabls fo inciderial of consequential damages, including, without limitation, business interruptions, loss of use, or loss of prolits incurrad by client, its subsidaries,
atfiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.




PHONE pE5TE73EY - 2111 BEECHWOOD - ARILERE TX'78503
PHONE (505) 393-2326 - 101 E. MARLAND -. HOBBS, NM 86240

ANALYTICAL RESULTS FOR
OCOTILLO ENVIRONMENTAL
ATTN: J. BRIAN

414 N. TURNER

HOBBS, NM 88240

FAX TO: (505) 393-6374

w,w ;

Receiving Date: 09/21/05 . Analysis Date: 09/22/05
Reporting Date: 09/22/05 Sampling Date: 09/20/05
Project Number; SAM-05-001 - Sample Type: SOIL
Project Name: LIVESTOCK 30 Sample Condition: COOL & INTACT
Project Location: LEA COUNTY, NM ‘Sample Received By. NF
Analyzed By: AH
ci
E LAB NUMBER SAMPLE ID (mg/Kg)
H10212-1 BH #4-15' BGS 3551
H10212-2 BH #4-20' BGS . 5998
H10212-3 BH #4-25' BGS 14080 -
H10212-4 BH #4-30' BGS 6718
lé H10212-5 BH #4-35' BGS 2799
H10212-6 BH #4-40' BGS 1424
H10212-7 BH #4-45' BGS 1232
Quality Control 1020
True Value QC 1000
% Recovery ' 102
Relative Percent Difference 20 |
|METHOD: Standard Methods 4500-C'B |

X5

Note: Analyses performed on 1:4 w:v agueous extracts.

QlJaalo

n}emxs% Date

PLEASE NOTE: Llabllity and Damages. Cardinal's liability and client's exclusive remedy lor any claim arising, whather based in conlract or tort, shall be limized o the amount paid by client for anulyses
Al claif jog those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days alier compietion of the applicablo
service! shafl Cardinal be fiable for incidental or consequential damages, including, without limitation, business intarruptions, loss of use, or loss of profits incurrad by client, its subsidaries,
affiliates or successors arising out of or relaled 1o the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.




AL PHONE {325 8737001 » 3111 BEECHWOOD + ABILENE, TX 79603

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

- ANALYTICAL RESULTS FOR
OCOTILLO ENVIRONMENTAL
ATTN: J. BRIAN
414 N. TURNER
HOBBS, NM 88240
FAX TO: (505) 393-6374

Receiving Date: 09/20/05 Analysis Date: 09/20/05

Reporting Date; 09/20/06 ' Sampling Date: 09/19/05
Project Number. SAM-05-001 Sample Type: SOIL
Project Name: LIVESTOCK 30 Sample Condition: COOL & INTACT
Project Location: LEA COUNTY, NM Sample Received By: NF
Analyzed By. HM
ci™
LAB NUMBER SAMPLE ID (mg/Kg)
H10206-1 BH #5-15' BGS 3007
H10206-2 BH #5-20' BGS 5726 |
~_H10206-3 BH #5-25' 8GS 3039
H10206-4 BH #5-30' BGS . 3839
| _H10206-5 BH #5-35 BGS 2031
H10206-6 BH #5-40' BGS _ 1104
H10206-7 BH #5-45' BGS 1168
Quality Control 1020
True Value QC 1000
% Recovery 102
T Relative Percent Difference 0.2
[METHOD: Standard Methods | as00crB |

Note: Analyses performed on 1:4 w.v aqueous extracts.

A 9100/05

) Crfmist 0 Date }

PLEA$E NOTE: _Llublllty end Dnmagu. Cardinal's liability and client's exclusive remedy for any claim arising, wheher based in contract or tort, shall be limiisd 1o the amount paid by chent for analyses.
Al clam'ﬂm those for nagligence and any other cause wh shall be o ived unless made in writing and received by Cardinal within thirty {30) days after completion of the appiicatio
service. shall'cfardlml be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
atliliates or successors arising out of or related to the pertormance of services hereunder by Cardinal, regardiass of whether such claim is based upon any of the above-stated reasons or otherwise.




Ny . ENAL PHONE (325 5737061« 2111 BEECHWOOD » ABILENE TXTH803
LABO RATOR'ES PHONE (505) 393-2326 + 101 E. MARLAND +. HOBBS, NM 88240

ANALYTICAL RESULTS FOR
OCOTILLO ENVIRONMENTAL
ATTN: J. BRIAN

414 N. TURNER

HOBBS, NM 88240

FAX TO: (505) 393-6374

Receiving Date: 09/19/05 Analysis Date: 09/19/05
Reporting Date: 09/19/05 Sampling Date: 09/16-09/15/05
Project Number. SAM-05-001 Sample Type: SOIL -
Project Name: LIVESTOCK 30 STATE #1 Sample Condition: COOL & INTACT
Project Location: LEA COUNTY, NM Sample Received By.: NF
: : Analyzed By: HM
cr
LAB NUMBER SAMPLE D (mg/Kg)
H10201-1 BH #6-15' BGS 16
H10201-2 BH #6-20' BGS 16
H10201-3 BH #6-25' BGS 32
H102014 BH #6-30' BGS ' 32
H10201-56 BH #7-15' BGS , 112
H10201-6 BH #7-20' BGS - 80
H10201-7 BH #7-25' BGS 32
H10201-8 BH #7-30' BGS 16
H10201-9 BH #8-15' BGS 16
H10201-10 BH #8-20' BGS - 128
H10201-11 BH #8-25' BGS ‘ 128
H10201-12 BH #8-30' BGS : 112
H10201-13 BH #9-15' BGS 224
H10201-14 BH #9-20' BGS 5 64
H10201-15 BH #9-25' BGS 240
H10201-16 - BH #9-30' BGS 48 .
Quality Control 1020
True Value QC 1000
% Recovery 102
Relative Percent Difference ' 0.2 |
IMETHOD: Standard Methods | _4s00-crB |

Note: Analyses performed on 1:4 w.v aqueous extracts.

WAL M./ 413/05

dhjmist Date ! !

PLEASE NOTE: _Lloblllty and Damages. Cardinal's jiability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be fimited to the amount paid by chent o1 analyses
AY Wlﬂoﬁ for negligence and any other cause whatsoever shall be o d waived uniess made in writing and received by Cardinal within thirty (30) days afier compielion of ihe applicatiio
service. shall Cardinai be liable for incidsntal or consequential damages, including, without limitation, business interruptions, Ioss of use, or loss of profits incutred by client, its subsidiarius,
alfiiates or successors arising out of or ralatsd to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.
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ENAL PUONE (325 6737001+ 211 BRECHWOOD « ABRENE TX 70603

LABO RATORI ES PHONE (5086) 393-2326 - 101 E. MARLAND - HOBBS, NM 88240

Bl Jym
it o Sty S8

ANALYTICAL RESULTS FOR  Criofiau=s &
SAMSON 2005
ATTN: TOM KOSCELNY MAY 2 0

TWO WEST SECOND ST.
TULSA, OK 74103-3103
FAX TO: (918) 591-7386 |

: Sampling Date: 05/11/05

Receiving Date: 05/11/05
Reporting Date; 05/13/05 Sample Type: SOIL
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: NEW MEXICO PIT SAMPLING Sample Received By: AH
Project Location: NOT GIVEN Analyzed By: BC/AH
GRO DRO
(Ce-C10)  (>C1o-Czs) cr
LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg)
ANALYSIS DATE , | 05/11/05 05/11/05 | 05/12/05
HY786-1 . NECORNERPQOSUDO#2 | <100 15.1 1600
H9786-2 NW CORNERPQOSUDO#2| <100 | 238 1380
H9786-3 SE CORNERPQOSUDO#2 | <100 238 176
Ho786-4 SW CORNER PQ OSUDO #2 <10.0 529 144
HO786-5 CENTER PQ OSUDO #2 <10.0 262 | 12400
 HO786-6 NE CORNER LIVESTOCK <10.0 706 3920
He786-7 NW CORNER LIVESTOCK <10.0 <10.0 4160
HG788-8 SE CORNER LIVESTOCK <100 549 6880
HY786-9 SW CORNER LIVESTOCK - <10.0 <10.0 5520
_ H9788-10 CENTER LIVESTOCK <10.0 262 8080
Cuality Control 738 792 980
True Value QC 800 800 1000
% Recovery 922 89.0 96.0
[ Reiative Percent Diffarence . 07 | 32 1.0

METHODS: TPH GRO & DRO: EPA SW-846 8015 M; CI": Std. Methods 4500-CI'B

*Analyses performed on 1:4 w.v agueous extracts.

Cod, <h3/05

Chemistl 1/

HB786A.XLS

Date

PLEASE NOTE: thmy and Dw: Cordinal's hatutiy andd chant's aachugies temady for any claim ariging, whether based in contract or tort, shall be limi-ed to the amount paid by clien! fot anlyses
Al claims, including those for negligence ans sy sitisr tuvss whatsoover srull b deemad waived unksss madd in wiiting and racnived by Cardinal within thirty (30) days after completion of the applicablo

sarvice. In no evant shall Cardina! be bable for in

il y

or q without businees i loss of tme, or ioss of profits Incurred by chanl, its subsitasivs,

aftthates or successors arising out of of related 10 the pert of ices hers der by Cardinal, regard olMvmhcin\misbmduponwd\hm-uuwdmmmothomin.



& PHONE OPSETRIN0Y « 230 BEECHWOGE « ABILENE, TR 7805

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

ANALYTICAL RESULTS FOR RECT on
SAMSON E"vlronnmmaﬁiré}fef;“s‘:m
ATTN: TOM KOSCELNY
TWO WEST SECOND ST. MAY 2 0 2005
TULSA, OK 74103-3103
FAX TO: (918) 591-7386
Receiving Date: 05/11/05 ' Sampling Date: 05/11/05
Reporting Date: 05/13/05 . Sampie Type: SOIL
Project Number: NOT GIVEN Sample Condition. COOL & INTACT
. Project Name: NEW MEXICO PIT SAMPLING Sample Received By: AH
Project Location: NOT GIVEN Analyzed By: BC
ETHYL TOTAL
BENZENE TOLUENE BENZENE XYLENES
Ig LAB NO. SAMPLE D {mg/Kg) (mg/Ka) (mg/Kg) (mg/Kg)
ANALYSIS DATE ’ 05/11/05 | 05/11/05 | 05/11/05 |05/11/05
H3786-1 NE CORNER PQOSUDO#2 |  <0.005 | <0.005 <0005 | <0.015
HO788.2  NW CORNER PQOSUDO#2| <0.005 | <0005 <0.005 <0.015
H9786-3 SE CORNER PQOSUDO #2 |  <0.005 <0.005 <0.005 <0.015
'HO786-4  SW CORNER PQ OSUDO#2|  «0.005 <0005 <0:005 <0.015
H0788-5 CENTER PQOSUDO#2 0026 | 0528 0128 . 0889
HE786-6  NE CORNER LIVESTOCK <D.005 | <0005 | <DO05 <0.015
HO786-7  NW CORNER LIVESTOCK <0.005° <0005 | <0005 | <0015
HDO786-8  SE CORNER LIVESTOCK <0.005 | =0.005 _ <0005 | <0.015
HB786-0  SW CORNER LIVESTOCK - | <0.005 | <0005 - <0.005 <0.015 |
HE8785-10  CENTER LIVESTOCK <0.005 <0.005 <0.005 <0.015 |
Quality Control =~~~ } 0.090 0.087 0.094 0.278
True Value QC 0.100 0.100 0.087 0.300
' % Recovery 88.7 87.2 87.2 92.1
Relative Percent Difference 27 <01 3.0 0.7
i '

METHOD: EPA SW-848 8260

Chemist / Date

M&Q@L StI3/%

PLEASE NOTE: Lisbility and Damages Cardinai's kiability and client's exciusive remedy for any claim ansing. whether based in coniraci or tort, shall be limwed i the anount paid by chian lor anlysos

-Alf mmW and any other cause shat be waived unless made in writing and received by Cardinai within thity (30) days atics compiation af Ihe spplicable
Beivice. | & be Kabie for incidenlal or consequential damages. including, without limitation, business internamlions, loss of use, or loss of profits incurred by client. its subsidciog,
aftikates or successors arising out of or related 10 1he performance of sesvices hereunder by Cardinal i h

v (] such claim is based upon any of 1he Bbove-siated reasons or dtherwise.
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*=* Chloride value at-45'bgs is an arbitrary number,,,, {No sample was taken)‘

TotalDepth = SO'BGS

o O coh '@!)? FIELD BC ‘HOLE LOG
i & : ' BOREMOLE NO; BH-#
ENVIRONMENTAL dudond
: 414 N. Turner Hobbs, Nit 88240 TOTAL DEPTH:
PROJECT INFO ] L RMATI
PROJECT.  SAMSON RESOURCES DRILLING CO: ECO/ENVIRO DRILLING
' DRILLER: ROY TAYLOR
SITE LOCATION: LIVESTOCK 30 . '
SAM-05-001 RIG TYPE: MOBILE 51
Jo8 NO: i
LOGGED BY: J BRIAN METHOD OF DRILLING:  HOLLOW STEM AUGER
PROJECT MANAGER: J BRIAN
DATES DRILLED: 9/19/05 SAMPLING METHODS: SPLIT SPOON
F ) z = z
> o < o o
& . < c z &
2 ¢ £ 3 & o 7 &
w w = -~ 77 g g pred
I a. a o] ® O. xr e
| s )
i g g 5 = Chioride E 5 - 3
6 0.0 (pm 10000.0 = g ¢
o L
o b
s —
[ CALICHE: Tan g
[ 1 8080 _ witn grn send ] Backfil Material
“ i /7/ CALICHE: no
L 2 3071 /1 change
sF ’
[ CALICHE: no
5 3 768 change
oL
- CALICHE: No
A 4 1120 Changessmall
b pebbles
& - o ,
T SANDY
L 5 1312 CALICHE: Fn
v b grn sand Sand P ack
&r 19 wicaliche reddish
[ [ :
[ 8 SANDY
I CALICHE: no
s —'—‘—TJ | change! damp Sereened
! 7 804 SAND: Red Fn Intervel
a grn
i . sand/Saturated
1 X \
- 8 399 ¢ SAND: Water

Page 1 of 1



ool
03/28/2014 06:03 FAX

OCOTILLO ENVIRONMENTAL
FAX 505-393-6374
OFFICE 505-393-6371

FACSIMILE TRANSMITTAL SHEET

O_TOW\ Cost e ™ &SA\KNWm

ﬁw&Ath% S \ DA'IS\\ K\O_,S

FAaX Ng;lBER “"l 3 yL’ TOTAL NO. OF PAGTES INCLUINNG COVER:
PAONE NUMBER: SENDER’S REFERENCF. NUMBER:

TF=31) - 139, |
TS YD Y

Durcent Ororreview  [Driease coMMenT [ rperasg repry [ PLEASE RECYCLE

NOTES/COMMENTS:

w 3 3‘@0@ WJACQ««O ’,
&OH/‘I: LQQ\Q ,Qmwng % W\kts ,“‘f( | {

ks

E

P.O. BOX 18106
HOBBS, NM 88240

PAGE 113 RGVD) AT 121012005 3:52:04 PM [Central Standerd Time]* SYR.FAXSRVRIY * DNS.7386" CSID:* DURATION {mm-ss}:01-26
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03/268/2014 06:03 FAX

Q)

« ARDINAL

PHONE (325} 673-7001 + 2111 BERCHWOQO - ABILENE, TX 70603

—

PHONE (505) 383.2326 + 101 E, MARLAND - HOBBS, NM 88240

LABORATORIES

ANALYTICAL RESULTS FOR
OCOTILLO ENVIRONMENTAL
ATTN: JERRY BRIAN

414 N. TURNER

HOBBS, NM 88240

FAX TO: (505) 393-6374

Receijving Date: 12/05/06 Sampling Date: 12/02/05

Reporting Date: 12/06/05

Project Owner. SAMSON RESOURCES
Project Name: STATE BD#4

Project Location; LEA COUNTY

Sample Type: SOIL

Sample Condition; COOL AND INTACT
Sample Recelved By: NF

Anaiyzed By: HM

Na Ca . Mg K Conductivity T-Alkalinity

LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) (maKg) (USem) (mgCaCO4/Kg)

12/06/05]_12/06/05] 12/06/05

[ANALYSIS DATE: _ | 12/08/05 : | 12/06/05 ~_12/06_~ID5_4___ 12/06/05
H10476-1 BC-16 BGS —]L 2928 128| 78] 1360 16680 208
o781 BC1€'BGS | = 298] = 128} . 208
. —_— R _
Quality Control NR| 48] s8] op4 1424 NR
True Value QC NR| 50 50 3.00 1413 NR
' |% Recovery T AR 96.0] _ 1160 95.0 101 NR]
'Relative Percent Difference NK 16.8] 246 33 23 NR]
(METHODS: | SM3500-Ca-DBSQO-Mg E| 8048 120.1 310.1
or SO, CO;  HCO, pH
(mg/Kg) (mg/Ka) (mg/Ka) (mg/Kg) (s.u)
[ANALYSIS DATE: ___ _12/08/05] 12/06/05] 12/06/05] 12/06/05] _ 12/06/05
H10478-1  BC-16' BGS 2958 943 a 254 8.04
— — = e
R I I I
- — — ———
}—-— - et e wrr s Sttt \ i e .
| Quality Control — e . 1000] 3384)  NR| 988 7.08
True Value QC 1000 _ 30,00 NR| ~ jo00[ _ 7.00
% Recovery 4100 13]  _ NR| 83 101
Relative Percent Difference | 00} _ 178) NRy 65/ 10
METHODS: ___ __ sMa500-CKB| 3754 _3104] __31041] __ 150.1 |
/aév"-g % """ (2-06-05"
Chemisf / Date

PLEASE NOTE: Lisbiiity and Damages. Curdinsl'e kablity and eheat's exaluslve ramedy lor any claim arlsing, whellwer baped s conlraci or Infl, shull b limind 16 the amount paId by Clinl 107 wiklygos
Al claima, ine ihoaa for Nepigence and sny Glher CRUBE whalbowver Shali be geemud wived uniess mods in writing and recelyed by Cardined wilnin iiny (30} oays atiet eompiation of ihe ipslicatio
sotvicn. m»« Cardina! ba fisbla for incidental or conasquential damages, ingluding, witheut imitaten, buelnass interruptiond, loss of usa, or lags of praflls kcurtad by clienl, ke subsidiios,
ntinates or auccessorg aricing our of or releied to the perdormance of servicas hersynder by Cardinal, regardiess of wnethar such chaim is based upen uny of the shove-siated raasons oF oiherwiss.
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%l 03/28/2014 06:03 FAX
g AR ; MAL PHONE (225) 6737081 - 2111 BEECHWOOD - ABILENE, TX 76603
S .
LABORATORIES PHONE (505) 293-2326 - 101 E. MARLAND - HOBBE, NM 86240
ANALYTICAL RESULTS FOR
OCOTILLO ENVIRCNMENTAL
ATTN: JERRY BRIAN
414 N. TURNER
HOBBS, NM 88240
FAX TO: (505) 393-8374
Receiving Date: 12/07/06 Sampling Date: 12/02/05
Reporting Date: 12/08/05 Sample Type: SOIL
Project Owner: SAMSON RESOURCES Sample Condition: COOL AND INTACT -
Project Name: STATE BD#4 Sample Recaived By: NF
Project Location: LEA COUNTY, NM Analyzed By; AH
Na Ca Mg K Conductivity T-Alkalinity -
LAB NUMBER SAMPLE {D (mg/Kg) (mg/Kg) (mg/Kg) (mofKg) (USEM) (mgCaCOxKg)
IANALYSIS DATE: }... 1208105, 12/08/05 12/08005 12/08/05) 12/08/08 12/08/05
{H10481-1 __ BS #2-28'BGS 2828 705 _____4_87r- 70| 5680 06
Lo e i et i b L ]
e .‘ L_.. . _— ]
|Quady Control = =" T | NR| T es] T se] 5381 7 at2l T NR|
True Vaive QC | NR 50 50 500 1413 NR
GoRecovery " T[T T WRL 60 116 __qa7] _ 808 NK
‘Relative Percent Difference 1 .___‘_"‘1__,02_. 0.0 23 0.8 MR
[METHODS:  SM3S00CaDB500MgE| 8048 1201 3104
ci S04 COy HCO, pH
(mg/Kg) (mo/Kg) . (mg/Kg) (ma/Kg) {s.u.)
ANALYSISDATE: | 12/0B/05] 12/08105] T2/08K05| 12006/05]  12/08R05
H10481-1 BS #2-28'BGS W 6258 298 76 40 7.60

——e e iree e B T

Quality Control os6] 4927  NR|__ Sea| _ _ 7.03]
TueVele gec  — o 1000~ 50.00 “NR| T 1000] 7.00
% Recovery "" 950 985|  NR| 984 100
|Relative Percent Difference _" 10 07| T NR 24l o4
METHODS: T SmM4B00-CRB|  37s4]  3a0d|  3104] 1501

‘Note: Analyses pe:fd%éd on 1:4 wv aqueous extracts.

kLw/ .C WM—""” : j]2~09-e5
/4

Chemist

i sive remedy for any claim asding, wholher batosl in contaxt or tort, sht.ll b& lvired (0 the amaunt pRIG Dy chant 1ot wredynan
PLEASE NOTE: Linbililty a;:i m-n.am ol:n:]:l;y‘ ond client's e:ii:. o dy \:’ mado 7 wiling and redelved by Caraing within thity (30) days aficr complotion of the apaticobic
o . ‘mnulul 8¢ Rabla for incidantal or consequential GMTACES. IncWwding. withow ifitatin, ttiness intesruptions, tosx of u3p, o Ioga of profits INCUrTEA by cPenL its ButmidIATSs.
:.;a:;unmmm out of or felated 10 the pe e of 3£nicas hergunder by Cardinal, regardioss of wivather sueh sialm i besed upon any 61 1o above-Sated mbsare o1 AAhewize,
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IL\;"} ' :_ Revised June 1972
B a5 " .
STATE ENGINEER OFFICE Sen A7 f'ﬁfj

“WELL RECORD ' "

Section 1. GENERAL INFORMATION

(A) Owner of well POgQ Producing Co. Owner's Well No. State C # 3
Street or Post Office Address P.O, Box 10340
City and State Midland, Texas 79704
Well was drilled under Permit No.__CP=667 and is located in the:
1930' FSL, 1830' FWL
a. Y, SW __ % NE % __SW %ofSection___ 20 _ Township__ 218 __ Range N.M.P.M.
b. Tract No._____ of Map No. of the . i
[
c. LotNo.______ of Block No. of the . -
Subdivision, recorded in Lea County. [ e
# tond .
5 d. X= feet, Y= feet, N.M. Coordinate System B Zone in
the Grant.
{B) Drilling Contractor ahhott Bros. Drilling License No._._WD=46
Address _P.Q. Box 637, Hobbs, New Mexico 88240
- 1
Drilling Began 9/25/84 Completed 9/25 / 84 Type tools Size of hth_B_.L.in.
2 Elevation of land surface or —atwellis.—____ ft. Total depth of well 85 ft.
2 ‘ ‘
Completed well is K] shallow [ artesian. Depth to water upon i:ompletion of well 0 ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness o ) ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
DRY HOLE
Section 3. RECORD OF CASING
Diameter Pounds Threads | Depth in Feet Length Type of Shoe Perforations
(inches) per foot per in. Top Bottom (feet) ype ot >fio From To
3 NONE~-DRY HOLE

Section 4. RECORD OF MUDDING AND CEMENTING

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

Method of Placement

_ Section 5. PLUGGING RECORD
Plugging Contractor _.Abbott Bros. Drilling

Address P.0. Box 637,Hobbs,; New Mexico 88240 Depth in Feot Cubic Feet
Plugging Method Filled with ruble . Cement at top. No. Top Bottom of Cement
Date Well Plugged_ 9/25/84 1
Plugging approved by: 2
3
State Engineer Representative 4
i FOR USE OF STATE ENGINEER ONLY
Date Received
September 28, 1984
/ P T % Quad FWL FSL
L FieNo__  CP-667 Vs OWD L osation No.__21.35.20.32321

~ 2(-35-Z0.23232¢
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" Section 6. LOG OF HOLE

o T | Taickness Color and Type of Materal Encountered
0 3 | 3 Surface soil

.3 30 .27 Caliche

30 40 10 Sand-1loose

40 68 18 Sand

68 15 1 Sandy clay

75 85 10 Red clay

DRY 'HOLE

~ Section 7. REMARKS AND ADDITIONAL INFORMATION

-~

B e 6 § gy g

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. . : ,

Drller .4

INSTRUCTIONS: This forr ‘-'__ld be -=cuted in triplicate, preferably typewritten, an” nbmitte- " e appropriate district office
of the State Engineer. Ail -ns, ex _.t Section 5, shall be answered as completely .4 accur. °. s possible when any well is
driiled, repaired. or deepenec. ~hen this form is used as a plugging record, only Section 1{a) and Sectio;__'b need be completed.



i

R, -_ ) Revisad June 1972

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

(A) Owner of wﬁll MERCHANTS LIVESTOCK . Owner's Well No.
Street or Post Office Address c/o Glenn's Water Well Service
City and State : Box 692 Tatum, NM_ 88267
Well was drilled under Permit No. CP- 917 and is located in the: _
a. vo _SW v __NE v __ SW % of Section__ 30 Township__21=S. _ Range_35-E. N.M.P.M.
b, Tract No.________  of Map No. of the
¢. LotNo..__ of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor__Glenn's Water Well Service License No. WD=421

Address _£:0. Box 692 Tatum, NM 88267

Drilling Began 11/10/03 Completed 11/10/03 Type tools _Trotary Size of hole @7 /8 _in. -
Elevation of land surface or atwellis. ___ _ ft. Total depth of well 146 ft.
Completed well is @ shallow [ artesian. Depth to water upon completion of well 40 ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness - . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
62 138 76 Sand 100

Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet Length T £ 3] Perforations
(inches) per foot per in. Top Bottom (feet) - »y.pe ol Shoe From To
6_5/8 .188 PE 1 146 146 none 301 146

Section 4. RECORD OF MUDDING AND CEMENTING _ L

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

Method of Placerént

Section 5. PLUGGING RECORD
Plugging Contractor
Address : No Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Date Well Plugged i
Plugging approved by: 2
3

State Engineer Representative 4
) ‘ - FOR USE OF STATE ENGINEER ONLY ;/:—)-X 7&/7/ _
Date Received //, 20-0= : -
- . - Quad FWL FSL

\/ &

File No. @p wéf/ 7 Use §H)U<, Location No. 0,2/ i 35 /ﬁ ‘ 5 -913



{
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Section 6. LOG OF JIOLE

len)f"”‘ i Fccfro. Thickness Color and Type of“Ma'terial Encountered
0 3 3 soil

3 11 8 white clay

11 18 7‘ calche

18 22 4 red sand

22 62 40 white clay

62 138 76 red sand

138 146 8 red clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

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

C -

Driller (
INSTRUCTIONS: T} "= should be executed in triplicate, preferably typewritten, »=4 submittc, e appropriate district office
of the State Enginec - sections, :pt Section 5, shall be answered as completv  tnd accur . _“as possible when any well is

drilled, repaired or dccp: ned. When this form is used as a plugging record, only Section 1(2) and Sectio: 5 need be completed,



Revised June 1972
STATE ENGINEER OFFICE
i ST
WELL RECORD _ fibiid

Section 1, GENERAL INFORMATION

(A) Owner of well - lMexrchant Livestock Company Owner’s Well No.
Street or Post Office Address Box 1105
City and State Eunice, New N¥X¥#¥ Mexico 88231
Well was drilled under Permit No. OP-635 and is located in the:
a w_SE SV, 1% of Section___.Bo_ Township_ 21=S__ Range__35-E N.M.P.M.
b. Tract No.__ of Map No. of the
II c. LotNo._______ of Block No. of the
Subdivision, recorded in County,
I' d. X= feet, Y= feet, N.M. Coordinate System Zomne in
the Grant.
(B) Drilling Contractor ___W» b« Van Noy License No, _1D-208
Address P, 0. Box 74 0il Center, New Mex. 88266
II Drilling Began __ ADPril 26, 198Icompleted April 30, 1981 Type tools ASpudder Size of hole..Lin.
Elevation of land surface or ' ! atwellis——___ ft. Total depth of well 60 ft.
: Completed well is (] shallow [J artesian. v Depth to water upon completion of well 40 ft.
ll . Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness . . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
40 60 120 water sand
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Tvpe of Sh Perforations
(inches) per foot per in. Top Bottom (feet) yp noe From To
ll 7 welded 0 60 60 none 40 60
Section 4. RECORD OF MUDDING AND CEMENTING
[ Depth in Feet Hole Sacks Cubic Feet
! From To Diameter of Mud of Cement Method of Placement
Y
. Section 5. PLUGGING RECORD
Plugging Contractor
Address . No Depth in Feet Cubic Feet
Plugging Method . ) Tap Bottom of Cement
Date Well Plugged ' 1 :
Plugging approved by: )
3
State Engineer Repr;sentative 4

FOR USE OF STATE ENGINEER ONLY

Date Received Mgy 8, 1981
) : Quad FWL FSL

Location No.

File No._ CP-635 Use. DOM & STK 21.35.30.34



Section 6. LOG OF HOLE

Depth in Feet Thickness i
— = in Feot Color and Type of Material Encountered
0 5 5 top soil
a8 5 15 10 caliche
15 40 258 brown sand
40 - 60 20 water sand.
b
&
I
o

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of ‘his knowledge and belief, the foregoing is a true and correct record of the abov
N 2L, PPy
_ Drillef”

INSTRUCTIONS: Th! m should be executed in triplicate, preferably typewritten, and submitted to the appropriate district offic

of -the State Enginee - section: ccept Section 5, shall be answered as complr  r and ac' " ly as possible when any well

- drilled, repaired or deeg ‘ned. When this form is used as a plugging record, only Section s{a) and Su. _n 5 need be completed.

described hole.




A . Revised June 1972

STA.TIE ENGINEER OFFICE : ,ﬁﬁ e
- WELL RECORD /> /31 740

Section 1. GENERAL INFORMATION.

Merchant Livestock Co.

's Well No.
(A) Owner of well =70 GIean" & Water WeIl Service Owner’s Well No

Street or Post Office Adgress —portym—NM— 88267
City and State

Well was drilled under Permit No. CP-866 : and is located in the:
' NE .+ NE SE SW '
a. v LB 7B By of section 30 Township_21=Se  Range___ 35=Ee  NMPM.
b, TractNo._____ of Map No. of the
c. LotNo.________ of Block No. of the
Subdivision, recorded in County.
d. X=_____ -~ feet Y= feet, N.\M. Coordinate System Zone in
the " Grant.
o4 1 7 ] s y
{B) Drilling Contractor Glenn's Water Well Service License No. WD L2l
Address Box 692 Tatum; NM 88267
9
Drilling Began Sept ember 2.4 Completed 9/24/97 Type tools rotary Size of ho_le_7_7_/__8._in.
. . 140
Elevation of land.surface or atwellis_ ft. Total depth of well ft.
Completed well is shallow artesian, Depth to water upon completion of well ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness o . ) Estimated Yield
From To in Feet . Description of Water-Bearing Formation (gallons per minute)
60 127 67 Red sand 100
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet |- Length Type of Sh Perforations -
(inches) per foot per in. Top Bottom (feet) P oe | From To
8 5/8 .188 PE 1 8 8
6 5/8 .188 PE 1 114 11y none 28 114
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method ) Top - Bottom of Cement
Date Well Plugged 1 )
Plugging approved by: 2
3
State Engineer Representative 4
_ . FOR USE OF STATE ENGINEER ONLY =/ TS, TR
Date Received 16/02/97 o LT T T e
Quad FWL FSL
File No CP-866 Use_Stock Location No,_21-35.30.34223




LVEat

g
L]
"

oULUOA 0. LUV U NULL

FrOI;]EPth in FeetTo Thickness Color and Type of Material Encountered
0 L2 2 soil

2 12 10 clay (white)

12 25 13 sandy caleche

25 60 35 white clay

60 127 | 67 red sand

127 140 13 red clay

‘Section 7. REMARKS AND ADDITIONAL INFORMATION

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

described hole. . , M M

VDriller

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
of the State Engineer. All "~ 'ns, exc=nt Section 5, shall be answered as completely and accurate” - “9ossible when any well is
drilled, repaired. or deepene . . . 'nthis  misused as a plugging record, only Section 1, = .nd Sectio. ©  "d be completed.



‘ STATE .ENGINEER OFFICE
H ' _ WELL RECORD

Section 1. GENERAL INFORMATION

Merchants Livestock

Revises June 1972

O“.vhe'r"s Well‘N.d.- o

(A) Ownar of well
Street or Post Office Address c/o Glepn's Water Well Bax 692
City and State Tatum, New Mexico 88267

CP-916

Well was drilled under Permit No.

o

and is located in the:

; v _NW_ % ___SW% _SE__ %ofSection__30 __ Township 21=S. ___ Range 35-E., ___ NMPM.
b. Tract No. of Map No. of the
¢. Lot No.: of Block No. of the __
Subdivision, recorded in County.
ll d. X= feet, Y= fect, N.M. Coordinate System .. Zone in
the Grant,
(B) Drilling Contractor Glenn's Water Well Service, inc . License No. WD-421
| Address P.0. Box 692 Tatum, New Mexico 88267 |
i] Drilling Began 10/18/03  completed 10/18/03 Type tools XOLATY Size of hole 9_7/8 in.
- Elevation of land surface or at well is ft. Total d'epth of well 110 | ft.
COmpleted well is X shallow [ artesian. Depth to water upon completion' of well 42 ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness L . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minule)
!
A
42 98 56 sand 100
)
Section 3. RECORD OF CASING
Diamelter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
6 5/8 .188 PE 1 110 110 none 341 110
-1
' Section 4. RECORD OF MUDDING AND CEMENTING
[ Depth in Fect Hole Sacks Cubic Feet Lot
 From To Diamecter of Mud of Cement Method of Placex__p&nt
e
Section 5. PLUGGING RECORD
Plupging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method ’ Top Bottom of Cement
Date Well Plugged ..
Plugging approved by: 2
3
State Engineer Representative 4
: )/ FOR USE OF STATE ENGINEer onLy 0§ 6/0/
Date Received /D 191{, E)é ‘
Quad FWL FSL

0416 s 4

Location No.

2/-35 3D. F3/




Scction 6. LOG OF HOLE

ann)‘cpm s Fcc-tro sy Color and Type of Material Encountered
Q 2 2 soil

2 14 12 white clay

14 49 35 aandy caleche

49 50 1 hard rack

50 53 3 _ void

53 98 45 red sand and rock ledges

98 110 19 red clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

- 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.
e Driller ~
INSTRUCTIONS: Th - “should be  scuted in triplicute, preferably typewritien, o ubmitte, T appropriate district 6(ﬁcc

. ef the State Engineer.”. . seclions, exvepl Section 5, shull be answered as completely und accurate, “as possible when any well is

drilled repaired or deepe wed When this form is need as o phapring reeand andv Section 100 and Section S need be campleted



12600 West 1220 East - Odessa, Texas 79765

Analytical Report

Prepared for:
Randy Hicks

R.T. Hicks Consultants Ltd.
901 Rio Grande Blvd, NW Ste., F-142
Albuquerque, NM 87104

Project: Samson Res., Livestock 30-1
Project Number: L-124
Location:  S-30 T21-S, R-35-E Lea Co., NM

Lab Order Number: 6C30012

Report Date: 04/11/06




R.T. Hicks Consultants Ltd.

Project: Samson Res., Livestock 30-]

901 Rio Grande Blvd, NW Ste., F-142 Project Number: L-124

Albuquerque NM, 87104

Project Manager: Randy Hicks

Fax: (413) 403-9968

Reported:
04/11/06 15:55

ANALYTICAL REPORT FOR SAMPLES

Sample 1D

Date Sampled

Date Received

Windmill

TMW-1

Laboratory 1D Matrix
6C30012-01 Water

6C30012-02 Water

03/30/06 08:40
03/30/06 09:10

03/30/06 17:00

03/30/06 17:00

Page 1 of 7
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R.T. Hicks Consultants Lid.

901 Rio Grande Bivd, NW Ste., T-142

Albuquerque NM, 87104

Project; Samson Res., Livestock 30-1

Project Number: L-124
Project Manager: Randy Hicks

Fax: (413) 403-9968

Reported:
04/11/06 15:55

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting

Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
Windmill (€30012-01) Water

Chloride 33.6 500 mgl 10 ED60306  03/31/06 04/03/06 EPA 300.0

Total Dissolved Solids 644 5.00 " 1 EDG0317  04/03/06 04/04/06 EPA 160.1

TMW-1 (6C30012-02) Water

Total Alkalinity 198 200 mglL 1 ED60315  04/03/06 04/03/06 EPA 310.1M

Chloride 2240 50.0 ! 100 ED60306  04/03/06 04/03/06 EPA 3000

Total Dissolved Solids 4520 10.0 " 2 ED60317  04/03/06 04/04/06 EPA 160.1

Sulfate 258 50.0 " 100 ED60306  04/03/06 04/03/06 EPA 3000

Environmental Lab of Texas

The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Fnvironmental Lab of Texas.

Page 2 of 7
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R.T. Hicks Consuliants Lid.

901 Rio Grande Blvd, NW Ste., F-142

Albuquerque NM, 87104

Project; Samson Res., Livestock 30-I

Project Number: L-124
Project Manager: Randy Hicks

Fax: (413) 403-9968

Reported:
04/11/06 15:55

Total Metals by EPA / Standard Methods

Environmental Lab of Texas

Reporting

Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
TMW-1 (6C30012-02) Water
Calcium 30.4 0.100  mg/L 10 ED6II0S  04/11/06 04/11/06  EPA 60108
Magnesium 5.62 0.0100 " " " " " "
Potassium 184 0.500 " " K " " "
Sodium 1530 10.0 " 1000 " w " "

Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analytical report must he reproduced in its entirety,

with written approval of Environmental Lab of Texas.

Page 3 of 7
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R.T. Hicks Consultants Ltd.

Albuguerque NM, 87104

901 Rio Grande Blvd, NW Stc., F-142

Project: Samson Res., Livestock 30-1

Project Number: L-124

Project Manager: Randy Hicks

Reported:
04/11/06 15:55

Fax: (413) 403-9968

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch ED60306 - General Preparation (WetChem)
Blank (ED60306-BLK1) Prepared & Analyzed: 04/03/06
Sulfate ND 0.500 mg/L
Chiloride ND 0.500 "
LCS (ED60306-BS1) Prepared & Analyzed: 04/03/06
Chlonde 8.69 mg/L 100 86.9 80-120
Sulfate 9.44 " 100 94.4 80-120
Calibration Check (ED60306-CCV1) Prepared & Analyzed: 04/03/06
Chloride 9.04 mg/L 10.0 90.4 80-120
Sulfate 995 " 10.0 995 80-120
Duplicate (ED60306-DUP1) Source: 6C29006-01 Prepared & Analyzed: 04/03/06
Chloride 570 10.0 mg/L 564 1.06 20
Sulfate 21 10.0 " 233 9.9 20
Batch EDG0315 - General Preparation (WetChem)
Blank (EDG60315-BLK1) Prepared & Analyzed: 04/03/06
Total Alkalinity ND 2.00 mg/L
Duplicate (ED60315-DUPI1) Source: 6C29006-01 Prepared & Analyzed: 04/03/06
Total Alkalinity 176 2.00 mg/L 177 0.567 20
Reference (EDG0315-SRM1) Prepared & Analyzed: 04/03/06
Total Alkalinity 98.0 mg/L 100 98.0 90-110

Environmental Lab of Texas

The results in this report apply 1o the samples analyzed in accordance with the samples

received in the lahoratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

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

Page 4 of 7



R.T. HMicks Consultants Ltd. Project: Samson Res., Livestock 30-1
901 Rio Grande Blvd, NW Ste., F-142 Project Number: L-124
Albuquerque NM, 87104 Project Manager: Randy Hicks

Fax: (413) 403-9968

Reported:
04/11/06 15:55

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

‘ Reporting Spike Source %REC RPD
Analyte Result ’ Limit Units Level Result %REC Limits RPD Limit Notes
Batch ED60317 - General Preparation (WetChem)
Blank (ED60317-BLK1) v Prepared: 04/03/06  Analyzed: 04/04/06
Total Dissolved Solids ND 5.00 mg/L
Duplicate (ED60317-DUPI) Source: 6C30012-01 Prepared: 04/03/06  Analyzed: 04/04/06
" Total Dissolved Solids 662 5.00 mg/L 644 2.76 5

Environmental Lab of Texas

The resulis in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analytical report must be reproduced in its entirety,

with writien approval of Environmental Lab of Texas.

Page 5 of 7
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- R.T. Hicks Consultants {.td. Project: Samson Res., Livestock 30-1 Fax: (413) 403-9968
» 901 Rio Grande Blvd, NW Ste., F-142 Project Number: L-124 Reported:

S Albuquerque NM, 87104 Project Manager: Randy Hicks 04/11/06 15:55

4§ o

Total Metals by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

. Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch ED61105 - 6010B/No Digestion
Blank (ED61105-BLKI) Prepared & Analyzed: 04/11/06
Calcium ND 0.0100 mg/L
Magnesium ND 0.00100 "
Potassium ND 0.0500 "
Sodium ND 0.0100 "
Calibration Check (ED61105-CCV1) Prepared & Analyzed: 04/11/06
Calcium 2.00 mg/L 2.00 100 85-115
Magnesium 2.15 " 2.00 108 85-115
Potassium 1.76 " 2.00 88.0 85-115
Sodium 1.71 " 2.00 855 85-115
Duplicate (ED61105-DUPI) Source: 6D06010-01 Prepared & Analyzed: 04/11/06
Calcium 36.2 0.100 mg/L 38.7 6.68 20
Magnesium 222 0.0100 " 23.6 6.11 20
B Potassium 6.15 0.0500 " 6.22 1.13 20
M Sodium 206 0.100 " 213 3.34 20
|.:;
X
Iz
i,
i
5
b
[k
=
v
v
&
Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples
received in the laboraiory. This analytical report must be yeproduced in its entirety,
with writien approval of Environmental Lab of Texas. Page 6 of 7
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o

R.T.
901

Hicks Consultants Lid.
Rio Grande Bivd, NW Ste., F-142

Albuguerque NM, 87104

Project; Samson Res., Livestock 30-1

Project Number: L-124
Project Manager: Randy Hicks

Fax: (413) 403-9968

Reported:
04/11/06 15:55

ND
NR
dry
RPD
LCS
MS

Dup

Report Approved By:

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting
Not Reported

Sample results reported on a dry weight basis
Relative Percent Difference

Laboratory Control Spike

Matrix Spike

Duplicate

Eo&’.am d K Sk

Notes and Definitions

Timit

Date: 4/11/2006

Raland K. Tuttle, Lab Manager

Celey D. Kecene, Lab Director, Org. Tech Director

Peggy Allen, QA Officer

Jeanne Mc Murrey, Inorg. Tech Director
LaTasha Cornish, Chemist
Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain

information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas

The results in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analytical report must be reproduced in its entirety,

with written approval of Lnvironmental Lab of Texas.

Page 7 of 7
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Ervironmp'}tzl Lab of Texas
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Jeanne MclMurrey

From: "Dale Littiejohn" <dale@rthicksconsult.com>
To: <jeanne@elabtexas.com>
Sent: Monday, April 03, 2006 9:34 AM

Subject: RTH Samson Livestock 30 sample

Jeanne,

Please include major ion and cation analysis of the sample from the TMW-1 well (Samson Livestock 30 site). No

need to change the analysis of the windmill sample. Please reply to this so | will know you got it.
Thanks, |

Dale T Littlejohn

R T Hicks Consultants
(432) 528-3878 office
(432) 689-4578

-—

This message has been scanned for viruses and
dangerous content by BasinBroadband, and is
believed to be clean,

4/3/2006



RONMENTAL

12600 West 1220 East - Ocdessa, Texas 79768

Analytical Report

Prepared for:
Dale Littlejohn

R.T. Hicks Consultants Ltd.- Midland
P.O. Box 7624
Midland, TX 79708

Project: Samson Livestock 30
Project Number: L-124-5
Location: Lea Co., NM

Lab Order Number: 6E16010

Report Date: 05/23/06



g R.T. Hicks Consultants Ltd.- Midland Project: Samson Livestock 30 Fax: (432) 689-4578 ‘
P.O. Box 7624 Project Number: L-124-5 Reported:
I Midland TX, 79708 Project Manager: Dale  Littlejohn 05/23/06 12:19
ANALYTICAL REPORT FOR SAMPLES
l lSamplc 1D Laboratory ID Matrix Date Sampled Date Received
TMW-1 6E16010-01 Water 05/10/06 14:10 05/16/06 15:45
ll
Page 1 of 5
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R.T. Hicks Consultants Ltd.- Midland Project; Samson Livestock 30
P.O. Box 7624 Project Number: L-124-5
Midland TX, 79708 Project Manager; Dale Littlejohn

Fax: (432) 689-4578

Reported:
05/23/06 12:19

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
TMW-1 (6E16010-01) Water
Bromide 1.50 0.500 mgL 10 EE61705  05/17/06 05/17/06 EPA 3000
Chloride 2580 25.0 ! 50 EE61704  05/17/06 05/17/06 !
Total Dissolved Solids 3900 5.00 " 1 EE61718  05/17/06 05/17/06 EPA 160.1

Environmental Lab of Texas

The results in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analytical report must be reproduced in its entirety,
with writien approval of Environmental Lab of Texas.

Page 2 of 5
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R.T. Hicks Consultants Ltd.- Midiand
P.O. Box 7624
Midland TX, 79708

Project: Samson Livestock 30
Project Number: L-124-5
Project Manager: Dale Littlcjohn

Fax: (432) 689-4578

Reported:
05/23/06 12:19

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

%REC

Reporting Spike Source RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EE61704 - Genceral Preparation (WetChem)
Blank (EE61704-BLK1) Prepared & Analyzed: 05/17/06
Chloride ND 0.500 mg/L
LCS (EE61704-BS1) Preparcd & Analyzed: 05/17/06
Chloride 10.1 0.500 mg/L 10.0 101 80-120
Calibration Check (EE61704-CCV1) Prepared & Analyzed: 05/17/06
Chloride 10.2 mg/L 10.0 - 102 80-120
Duplicate (EE61704-DUP1) Source: GE16004-04 Prepared & Analyzed: 05/17/06
Chloride 26200 250 mg/L 25800 : 1.54 20
Matrix Spike (EE61704-MS1) Source: 6E16004-04 Prepared & Analyzed: 05/17/06
Chloride 31700 250 mg/L 5000 25800 118 80-120
Batch EE61705 - General Preparation (WetChem)
Blank (EEG61705-BLK1) Prepared & Analyzed: 05/17/06
Bromide ND 0.0500 mg/L
LCS (EE61705-BS1) Prepared & Analyzed: 05/17/06
Bromide 1.96 0.0500 mg/L 2.00 98.0 80-120
Calibration Check (EE61705-CCV1) Prepared & Analyzed: 05/17/06
Bromide 2.05 mg/L 2.00 102 80-120
Duplicate (EE61705-DUP1) Source: 6E16004-04 Prepared & Analyzed: 05/17/06
Bromide 66.0 5.00 mg/L 66.1 0.151 20

Environmental Lab of Texas

The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,
with written approval of Environmenial Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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P.O. Box 7624
Midland TX, 79708

R.T. Hicks Consultants Ltd.- Midland Project: Samson Livestock 30

Project Number: L-124-5 Reported:
Project Manager: Dale Littlejohn 05/23/06 12:19

Fax: (432) 689-4578

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte "Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EE61705 - General Preparation (WetChem)
Matrix Spike (EE61705-MS1) Source: 6E16004-04 Prepared & Analyzed: 05/17/06
Bromide 264 0.0500 mg/L 200 66.1 99.0 80-120

Batch EE61718 - Filtration Preparation

Blank (EE61718-BLK1)

Prepared & Analyzed: 05/17/06

Total Dissolved Solids ND 5.00 mg/L
Duplicate (EE61718-DUP1) Source: 6E16010-01 Prepared & Analyzed: 05/17/06
Total Dissoived Solids 3990 5.00 my/L 3900 228 5

Environmential lLab of Texas

The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analwtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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R.T. Hicks Consultants Ltd.- Midland

P.O. Box 7624
Midland TX, 79708

Project: Samson Livestock 30

Project Number: L-124-5
Project Manager: Dale Littlejohn

Fax: (432) 689-4578

Reported:
05/23/06 12:19

Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reporied on a dry weight basis

RPD Relative Percent Difference

LCS Laboratory Control Spike

MS Matri)F Spike

Dup Duplicate

Report Approved By:

Eoﬁam d Kby

Date: 5/23/2006

Raland K. Tuttle, Lab Manager
Celey D. Keene, Lab Dircctor, Org. Tech Director LaTasha Cornish, Chemist

Peggy Allen, QA Officer

Jeanne Mc Murrey, Inorg. Tech Director

Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have reccived this material in error, please notify us immediatcly at 432-563-1800.

Environmental Lab of Texas

12600

The results in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analwiical report must be reproduced i its entirety,

with written approval of Linvironmental Lab of Texas.

West 1-20 East - Odessa, Texas 79705 - (432} 563-1800 - Fax (432) 563-1713
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I Environmental Lab of

Texas

Variance | Corrective Action Report — Sample Log-In

mme Aol 245
.. o
§=- (e

Sampie Receipt Checklist

iperature of container/cooltes? Yes | Mo 1.O C
w ‘ping contzirerfcooier in gocd condition? ey Mo R ]
iody Seals intact on shipping container/cooler? Yes Mo Mot Bresame |
ody Seals intect on sample tottles? Yes | do Tetprees !
' in of cusiody presant? f?No N 0
iple Instructions complete on Chain of Custady? @ Na | i
in of Custedy signed when relinquished and received? )axs No | ‘
Pl in i cusiody agrees with sampie Tgbel(s} “eEy | No | N
tainer lztels legible and intact? jﬁaﬂeﬁ) | No 1
1ote MzUix and prooerties same as on chain of cusiody? mg No |
joles in proper contginer/cottle? gﬁaé I Mo E
il icles properly preserved? No ;
wele botties intzct? T@ No \.
servaiions documenied on Chain of Custody? =53] No | .
tainars decumentied on Chain of Custody? @ ; No | .
' icient samole amount for indicated test? No | ‘
emoles received within sufiicient hald time? \&%)‘ No ;
ﬁ - samples have zero headspace? | Yes | No HcTApclicame |
\€r obsenvations:
_ - Variance Documentation: :
n =t Date/Time: Contacted by:




=

0
L




E.T. PITCOVER MONITORING WELL CONSTRUCTION DIAGRAM

£ Yo e i
£2.0 Est. DTW {below ground surface} : Abave Crade
Casing Protedsr
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