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Executive Summary
A large open-top in-ground concrete tank (60 feet by 60 feet by 6 feet deep) was purchased as 
part of the Humphrey-Queen production facility by Arena Resources, Inc. (Arena). Recent 
changes to the New Mexico Environment Department Oil Conservation Division (OCD) rules 
require the timely closure of the tank. Etech Environmental and Safety Solutions, Inc. (Etech) 
was retained by Arena to develop a closure plan for the in-ground concrete tank.

The Humphrey-Queen production facility (Site) is located in the southeast quarter of the 
northwest quarter of Section 3, Township 25 South, Range 37 East in Lea county New Mexico. 
The site is located approximately three miles northeast of Jal and approximately one and one- 
half miles north of the Lea County, Jal Airport. The Site is located on the western slope of 
Cheyenne Draw which is located approximately three miles west of Monument Draw, and in this 
area, parallels, the north-south trend of Monument draw. Surface water and groundwater flow 
at the Site appears to run to the south-southeast towards Cheyenne Draw.

Soil borings were advanced near the outside edges of the tank by Etech. Five of the borings 
were advanced until moisture was noted in the samples indicating that the boring was near 
groundwater, approximately 60 feet below ground surface (bgs). In addition, a coring tool was 
used to remove a portion of the concrete tank floor near the center of the tank and the soil 
beneath the tank was sampled to a depth of 14 feet. The analyses of soil samples collected 
from the borings indicated that contaminate levels in several of the samples taken just above 
the anticipated groundwater level exceeded regulatory limits and indicated the potential that the 
groundwater had been affected.

Three groundwater monitor wells were drilled and completed to investigate the quality of the 
groundwater in the area of the concrete tank. The analysis of water samples collected from the 
monitor wells confirmed elevated concentrations of dissolved solids as would be consistent with 
produced water leaking from the tank or discharged onto the ground around the tank. The 
installation of additional monitor wells will be needed to determine the extent to which the 
groundwater has been affected by the tank and the significance of what appears to be the 
naturally occurring elevated dissolved solids in the draw.

The closure of the concrete tank remains to be completed, but the extent of the affected soil has 
been delineated by the soil borings. Etech recommends that the affected portions of the soil 
surrounding the in-ground concrete tank be excavated and remediated using the concrete tank 
as a treatment cell. Following the remediation of the soil, Etech recommends the treated soils 
and impoundment be closed in place by folding the concrete walls into the interior of the pit, 
then backfilling the site to grade. The bottom of the undisturbed concrete tank will then act as a 
cap eliminating the percolation of precipitation dissolving any remaining salts in the soil.
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Introduction
A large open-top in-ground concrete tank (60 feet by 60 feet by 6 feet deep) was purchased as 
part of the Humphrey-Queen production facility by Arena Resources, Inc. (Arena). Recent 
changes to the New Mexico Environment Department Oil Conservation Division (OCD) rules 
require the timely closure of the tank. The following report details our investigations to identify 
contamination associated with the tank and develop a closure plan.

The Humphrey-Queen production facility is located in the southeast quarter of the northwest 
quarter of Section 3, Township 25 South, Range 37 East in Lea county New Mexico. The site is 
located approximately six miles northeast of Jal and approximately one and one-half miles north 
of the Lea County, Jal Airport.

The tank was no longer in use at the time of the purchase. The tank was empty, ancillary piping 
had been removed, and its interior appeared to have been cleaned. The former use of the tank 
is not fully known, but observations indicate that it was used for produced water storage. There 
was no visible evidence of discharges from the tank, such as soil staining. There was; however, 
evidence of below-grade piping penetrating the concrete walls of the tank and the resulting 
potential for leakage.

Etech was retained by the Hobbs office of Arena to develop a closure plan for the in-ground 
concrete tank located at the Site; submit the completed plan to the OCD; and after receiving 
OCD approval, close the sites. The need for the timely closure of the tank was made all the 
more important because of the OCD’s adoption of new regulations pertaining to pits and below 
grade tanks. Etech developed and submitted the closure plan utilizing the site contamination 
delineation reports completed by another contractor and supplied to Etech by Arena Resources, 
Inc. OCD representatives, in a cursory review of the site closure work plans, noted that the 
previous contractor’s delineation of the environmental contamination at the site was insufficient 
and required additional work. Etech advanced additional soil borings around and in the pits and 
soil samples were obtained and analyzed. The results of the soil boring sample analyses 
indicated that the produced brine water once stored in the tanks may have affected the soil and 
groundwater beneath the tanks. Etech then advanced, completed, and sampled three monitor 
wells in the area of the concrete tank.

The purpose of this document is to report all of the scientific data collected to date; provide 
details for the proposed closure of the concrete in-ground tank; and provide information on a 
proposed groundwater investigation. Maps showing the general location and topography are 
attached in Appendix A.
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Physiographic and Hydrogeologic Setting

Geography

The Site is located in Pecos Valley portion of the Great Plains physiographic province. The 
area containing the Site has been further divided into the Eunice Plain as described by 
described by Nicholson and Glebsch1 (1961). The Eunice Plain is bound on the north by the 
Llano Estacado and to the southwest by San Simon Ridge and Antelope Ridge. Grama Ridge 
lies to the west of the Eunice plain and Rattlesnake ridge to the east. Custer Mountain and the 
associated south facing scarf bound the Eunice plain to the south. Surface water flow in the 
Eunice Plain is generally to the east towards Monument Draw, but drainage in the area of the 
Site is to the south along Cheyenne Draw which flows, eventually, to the Pecos River and then 
to the Rio Grande River.

The Humphrey-Queen site is located on the western slope of Cheyenne Draw which is located 
approximately three miles west of, and in the subject area parallels, the north-south trend of 
Monument draw. Surface water and groundwater flow at the Site appears to run to the south- 
southeast towards Cheyenne Draw. Maps and aerial photographs depicting the location of the 
Site and the surrounding topography are located in Figures 1 and 2.

Hydrogeology

The Site is located in the northwest portion of the Central Basin Platform of the Permian Basin 
of Southeastern New Mexico and West Texas. Only Mesozoic and younger rocks produce 
usable quantities of fresh water in the southern portion of Lea County; therefore, this brief 
review of the area geology will be limited to those rocks.

The oldest rocks exposed at the surface in southern Lea County are Mesozoic, Late Triassic in 
age. The younger Mesozoic rocks (Jurassic and Cretaceous) are very seldom seen and appear 
to have been almost completely eroded throughout the area. One of the notable exceptions is 
Cretaceous limestone identified in a caliche pit near Eunice.

Triassic rocks in the area are predominately sandstones, siltstones, and clay red beds of the 
Dockum Group which is divided into the Santa Rosa sandstone and the Chinle formation. Both 
yield small amounts of water from the sands. Cenozoic rocks yield most of the usable 
groundwater near the Site and are represented at the Site by the Tertiary Ogallala formation.

1 Alexander Nicholson, Jr. and Alfred Clebsch, Jr., Ground-Water Report 6 - Geology and Ground-Water 
Conditions in Southern Lea County, New Mexico. (Socorro, New Mexico: New Mexico Bureau of Mines & 
Mineral Resources, 1961) pp. 8-13.
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Investigation Results

Soil and Vadose Zone Investigations

On March 31, 2008, an earlier contractor (Sport Environmental Services) advanced and 
sampled ten soil borings around the perimeter of the Humphrey-Queen Tank. The rectangular, 
steel-reinforced concrete, open topped, in ground tanks had apparently been used to store 
produced brine water. The maximum depth of the soil borings was six feet below ground 
surface (bgs). A review of the report revealed that the horizontal and vertical extent of the 
contamination had not been fully delineated.

On June 27, 2008, a tank closure work plan, utilizing site contamination delineation reports 
developed by the earlier contractor was submitted to the OCD in Hobbs. It was hoped that the 
OCD would allow the necessary delineation of the contamination at each site during the 
remediation and removal process. On September 15, 2008, a cursory review of the tank 
closure work plan was completed by the OCD’s Environmental Engineer Specialist in Hobbs. 
The OCD noted that site contamination delineation was insufficient for the Site and required 
additional delineation.

On July 30, 2008, a coring tool was used to remove a portion of the concrete tank floor near the 
center of the tank. The soil beneath the tank was sampled with a hand auger. Samples were 
collected at two foot intervals beginning at 6 feet bgs (just below the concrete) and continuing to 
first refusal at 14 feet bgs. The auger was decontaminated following each sample. The 
samples were analyzed for total Chloride concentrations in the field with the following results: 6 
feet bgs (6’bgs) = 1112 mg/Kg, 8’ bgs = 596 mg/Kg, 10’ bgs = 794 mg/Kg, 12’ bgs =1310 
mg/Kg, and 14’ bgs = 1271 mg/Kg.

On August 20 through 22, 2008, five additional borings were advanced at the site to further 
delineate the extent of the contamination associated with the tank. The borings were advanced 
near the outside edges of the tank until moisture was noted in the samples indicating that the 
boring was near groundwater. The five borings near the Humphrey-Queen tank were advanced 
to 60 feet bgs. The drill cuttings samples were evaluated for total chloride concentrations during 
drilling and selected samples were prepared and submitted to a commercial laboratory for 
analysis of total Chloride and total petroleum. Both the field and laboratory analyses indicated 
that contaminate levels in several of the boring samples taken just above the anticipated 
groundwater level exceeded regulatory limits. The cuttings samples were also visually 
inspected by a geologist while on site and boring lithology logs were drafted. A map showing 
the locations of the soil borings can be found in Figure 3. Copies of the boring logs are attached 
as Figures 4 through 8.

A series of isopleth maps were drafted to present the extent of contamination in the vadose 
zone and to aid in the estimation of affected soil volumes. Copies of those maps are attached 
as Figures 9 through 15.
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Groundwater Hydrogeology

On September 8 through 13, 2008, three groundwater monitoring wells were drilled and 
completed to investigate the groundwater quality in the area of the Humphrey-Queen in-ground 
concrete tank. The Humphrey-Queen production facility is located on the western slope of 
Cheyenne Draw. One well (HMW-1) was placed approximately 46 feet to the west of, and up 
hydraulic gradient to the concrete tank. HMW-1 was advanced to a total depth of 75 feet bgs. 
Two monitor wells (HMW-2 and HMW-3) were placed at the far-east side of the production 
facility to monitor down-gradient groundwater. HMW-2 was placed approximately 129 feet east- 
southeast of the concrete tank and advanced to a depth of 65 feet bgs, HMW-3 was placed 
approximately 199 feet east-northeast of the concrete tank and advance to a depth of 65 feet 
bgs. A map showing the locations of the wells as well as the locations of the previously 
advanced soil borings can be found in Figures 1 and 2. Boring logs detailing the lithologies 
encountered during the drilling of the monitor wells can be found in Figures 16, 17, and 18.

The maximum depth of a boring at the Site was HMW-1; it was advanced to a total depth (TD) 
of 75 feet bgs. Red silty-clays, interbedded with sandstone and gravel, were encountered at 61 
feet bgs and continued to the total depth of 75 feet bgs. This appears to be the top of the 
Triassic red-bed erosional surface and may correlate to the Triassic Chinle formation. Small 
amounts of water appear to be produced by the interbedded sandstones and gravels. Tan, 
brown, and some red sandstones, siltstones, and clays lay above the red beds. Beds of hard 
siliceous sandstone and siltstone were noted from 43 to 34 feet bgs in HMW-1; 46 to 37 feet 
bgs in HMW-2, and 59 to 58, 48 to 47, and 31 to 24 feet in HMW-3. These sandstones and 
siltstones appear to correlate with the Tertiary Ogallala formation. Relatively thin layers of 
gravels, coarse sands, and clays are interbedded throughout the Ogallala section. There is no 
clear boundary between the Ogallala and the Holocene and Pleistocene colluvial deposits which 
are made up of sand, silt, and gravel deposited by slopewash and talus from the Ogallala 
Formation.

Sandy Caliche was noted from eleven to two feet bgs and appeared to be fairly consistent in 
thickness and depth across the Site. Two to three feet of sandy topsoil is present across the 
site and a caliche pad tops the production facility.

HMW-1 was screened from TD (75 feet) to 55 feet bgs and the filter pack 75 feet TD to 49 feet 
bgs. The static groundwater level was approximately 59 feet bgs or 3086 feet above mean sea 
level (AMSL). HMW-2 was screened from TD (65 feet) to 55 feet bgs and the filter pack from 65 
feet (TD) to 51 feet bgs. The static groundwater level was approximately 60 feet bgs or 3083 
feet AMSL. HMW-3 was screened from TD (65 feet) to 55 feet bgs and the filter pack from 65 
feet (TD) to 51 feet bgs. The static groundwater level was approximately 60 feet bgs or 3084 
feet AMSL.

All of the monitor well borings were seven inches in diameter and were screened with four-inch, 
flush thread, schedule 40 polyvinyl chloride (PVC) with 0.010 inch mill slots. 20/40 Brady sand 
was used for the filter pack and hydrated, 3/8-inch bentonite hole plug was used as a seal from 
two feet bgs. The top two feet of the hole were sealed with concrete and the surface completion 
consisted of a four-foot concrete pad with a locking steel sleeve.
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On October 16, 2008, the Monitor wells were gauged to determine the elevations of static 
groundwater levels in each well. A table listing the measured depths to groundwater and 
groundwater elevations can be found in Appendix B, Table 2. The groundwater elevations were 
used to draft an isopleth map to illustrate potentiometric surface of the groundwater in the area 
of the Site (see Appendix A, Figure 3). The groundwater gradient appears to dip to the 
southeast at approximately 8 feet of dip per 100 feet of distance. Groundwater flow appears to 
be towards Cheyenne Draw and the potentiometric surface appears to nearly mirror the 
topography (see the topographic map Figure 1 and the Groundwater Potentiometric Surface 
map Figure 19).

Groundwater Chemistry

On August 13, 2008, the depth to groundwater was gauged at a well on the property owned by 
Ms. Julia Seyler. The depth to groundwater was measured at 66.31 feet bgs. Ms. Seyler said 
that the well water was not potable and was only used to irrigate the lawn and garden. She also 
said that her residence and the other area residence, located to the south of hers, were both 
served by City of Jal public water supply. Ms. Seyler residence and water well are located on 
the eastern slope of Cheyenne Draw approximately 1.5 miles south, and 35 feet lower in 
elevation from the Site.

On August 29, 2008, groundwater samples were collected from two area domestic water wells 
and submitted for laboratory analysis on September 2, 2008. These two wells were the nearest 
accessible wells to the Site, but they are located at significant distances from the Site, and 
therefore, were not expected to have been affected by possible discharges associated with the 
tank. The intent of this sampling was to determine background concentrations of dissolved 
solids in the area. One of the wells sampled was on the property of Ms. Julia Seyler which had 
been previously gauged on August 13, 2008. A map and an aerial photo showing the locations 
of the tank site and the domestic water wells sampled can be found in Figures 1 and 2. The 
samples were analyzed for the major minerals. A table listing the results of the laboratory 
analysis for all of the groundwater samples can be found in Appendix B, Table 1.

The sample from the Seyler well indicated that the groundwater was of relatively poor quality, 
but did not appear to have been contaminated by oil field brine water. The Total Dissolved 
Solids concentration in the samples was 3259 milligrams per liter (mg/L). The Chloride and 
Sulfate concentrations were 1020 and 1160 respectively.

The groundwater in the area of the three monitor wells were sampled on October 16, 2008, and 
the samples were submitted for laboratory analysis. The groundwater samples were analyzed 
for the major minerals or dissolved solids (Chloride (Cl), Sulfate (S04), Hydroxide Alkalinity, 
Carbonate Alkalinity, Bicarbonate Alkalinity, Fluoride (FI), Nitrate as Nitrogen (N03), Calcium 
(Ca), Magnesium (Mg), Potassium (K), and Sodium (Na)), Total Dissolved Solids (TDS), pH, 
Specific Conductance, Total Petroleum Hydrocarbon (TPH) - Diesel Ratio Organics (DRO), and 
TPH - Gasoline Ratio Organics (GRO). A table listing the results of the sampling event can be 
found in Table 1 of Appendix A.
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The concentration of dissolved solids, cations, and anions were significantly higher in the up- 
gradient monitor well (HMW-1) than in the two down-gradient wells (HMW-2 and HMW-3). 
Elevated concentrations of Chloride were found in all three monitor wells. This may be the 
result of the well’s proximity to the tank and/or a remnant of hydraulic mounding beneath the 
concrete tank caused by leaks.

During the October 16, 2008, sampling event HMW-1 contained a Chloride concentration of 
19,900 milligrams per liter (mg/L)) and Sulfate concentration was 1840 mg/L (Cl/S04 ratio = 
10.9). In the HMW-2 groundwater sample the Chloride concentration was 649 mg/L and Sulfate 
concentration was 399 mg/L (Cl/S04 ratio = 1.63). The Chloride concentration in the HMW-3 
sample was 1180 mg/L and Sulfate concentration was 314 mg/L (Cl/S04 ratio = 3.76).

A letter dated November 20, 2008, was transmitted to the OCD offices in Santa Fe and Hobbs 
via Email. The letter stated that elevated concentrations dissolved solids had been identified in 
the groundwater consistent with oil field brine water contamination.

Additional groundwater data is needed to determine the naturally occurring dissolved solids 
concentrations existing near the Site and the extent and effect of any discharges that have 
emanated from the in-ground concrete tank.

Conclusions and Recommendations

The large, in-ground concrete tank appeared to have been used for the storage of produced 
water. That produced water contained elevated levels of dissolved solids. The elevated levels 
of dissolved solids found in the soil beneath and adjacent to the tank indicated that produced 
water leaked from the tank and/or was discharged onto the ground around the tank. Sufficient 
amounts of water appear to have been discharged to develop sufficient hydraulic head to drive 
the produced water to the groundwater. Additional monitor wells will be needed to determine 
the extent to which the groundwater has been affected by the tank and the extent of the 
elevated dissolved solids in the draw. Etech recommends that three additional monitor wells be 
installed. One well will be located approximately 100 feet to the northwest and up-gradient of 
the present up-gradient well HMW-1. Two monitor wells will be installed approximately 200 feet 
to the southeast and down-gradient of the concrete tank and the two present down-gradient 
wells HMW-2 and HMW-3. These additional monitor wells should provide additional information 
on the groundwater contamination associated with the site and nature of the apparently 
naturally occurring elevated dissolved solids in the groundwater associated with Cheyenne 
Draw.

The affected soil appears to have been delineated by the soil borings. Etech recommends that 
portions of the soil surrounding the in-ground concrete tank be excavated and remediated

Tank Area Remediation and Closure Recommendation

Remediation of the affected soils will involve utilization of the concrete impoundment as a 
treatment cell for the washing of soils to remove the elevated levels of salt. In order to complete 
this task, the cell will require some modification to the area around the sump. Modifications will 
include the pouring of a curb in the corner containing the drain pipes and the installation of a 
gravel drain bed.
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The impacted soil surrounding the tank will be excavated to an average depth of three feet 
below ground level (an estimated 130 cubic yards) and placed in the treatment cell. Fresh 
water will then be added to dissolve and flush the salts. The water from the flushing operations 
will be collected after it has percolated through the affected soils and then transferred to the 
produced water tanks presently on the site for disposal. The water and soil will be periodically 
tested for chlorides until the objective concentration have been met.

At the completion of the remediation process, the treated soils and impoundment will be closed 
in place by folding the concrete walls into the interior of the pit, then backfilling the site to grade. 
The bottom of the undisturbed concrete tank will then act as a cap eliminating the potential for 
the percolation of precipitation dissolving and transporting any remaining salts in the soil. 
Following the completion of all activities, a report will be prepared documenting the remediation 
and closure activities and submitted to the OCD.
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HB-4
Client Arena .Resources: Project Humphrey- Queen , New Mexico
Project Number.

Geologist Mike Hagan ■

Date Drilled August 20. 2008

Latitude

Longitude

Total Depth of Borehole. 62 Feet

Borehole Diameter 6 3/S Inches Depth, to Water Feet

o J)
'.o-J
■u

O

Description

a.
CJ

O
,03

K)

■ts:«■3
5

c<y■O •TJa s3
£oy

rtf
rtf
Vr

• |V

- I-

GP

GP

se

-20% Fine Gravel:

Graveley Sand, Reddish Brown 5YR 4/4, Sand is 
Medium Grained. Weli Sorted. Subrounded; 10% 
Fine Gravel

Silt and Sand, Reddish'Brown 5YR'4/4j Moist 
Giiinmv

50-
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60,-

65 t
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Client Arena Resources Project-, Humphrey- Qucert. „ , New,Me,\ico

Project Number , Latitude

Geologist Mike Hagan Longitude

Date Drilled ; August; 20. 2008 Total Depth of Borehole 62 Fee.

Borehole Diameter 6 3/8 Inches Depth to Water . Feet:

be■oJ

aCS

■<S>

I—g? T?'

SM

Limes
tone

SP

SM

SC

Description

TopsoiL Brovyn 7.5YR 4/4, Sand, Fine to 
McdiuniGrained. Subrdunded, Uncosolidated
Sandy Caljehc, Pink 7.SYR S/3, Sand; Coarse 
Grained with some.Medium Grained Well 
Rounded Grains

Sand, Rfedish' Yellow 7.5 YR 6/6, Medium to 
Fine Grained, Moderately Sorted, Subangiilar

Silty Sand, Pinkish White 7.5YR 8/2, Very Fine 
Grained. Moderately Sorted. Very Calcareous, 
Subrdunded with some Medium Grained Well 
Rounded Grains

Sandstone, Strong Brown 7.5YR 5/6. Very Fine 
Grained, Hard. Dense. .Siliceous and C.ilcarcous, 
some Coarse.Grained Loose Clear Sand Grains:

c..«• •

a

5 —

T0-

20-

25:

30^

35--

40-
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Client : Arena Resources- Project • Humphrey-.Queen . New Mexico

Project Number Latitude

Geologist Mike Hagan Longitude

Daic Drilled August 20, 2008 Total Depth of Borehole 62 Feet

Borehole Diameter 6 3/8 Indies Depth-to Water Feet

ex
o

'a.
«s-

Description

a.-
m

■Qt.
■is,
s

GG.

£
4>*ca
3

*ec

fits'
T5-B

-a.
s
ou

• ”«;«
■-•U** | *
r> >
• A, *
■/* 7* •

♦ Av
- ‘A*

«*•

GC

Sand and Sandstone. Yellowish Red 5YR 4/6, 
Fine to Coarse Grained. Pooly. Sorted, 
Subrounded,Tlard Siliceous Sandstone near the 
top and 5% Fine .Gravel at the base,

Sand. Reddish Brown 5 YR 4/4, Fine to Coarse 
Grained, Poorly Sorted. Siibrourided, 2% Fine 
Graveh

50 —

55-

GP

60-

— 65-

1G-

75 —

— 80 —

— 85
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HMW-I

N

340

O
HB-3

29Zt SHB-10
0--------^500OSHB-6

x"7--------^1

Barbed-W re Fence

HMW-3

o HB-5

HMW-2

Soil Chloride 2'-4' bgs

Humphrey-Queen Production Facility 
Arena Resources Inc.
Section 3, T-25-S, R-37-E 
Lea County, New Mexico

Legend

• HMW-I Monitor Wells 
o SHB-I, HB-I Soil Borings 

A68 = Chloride mg/Kg 
—500— = Isopleth

Prepared By:

!!&
. Enrironmental.£• Safety Sohitlnns, Inc.



/------------------------------------------ \
Soil Chloride 6'-IO' bgs

Humphrey-Queen Production Facility 
Arena Resources Inc.
Section 3, T-25-S, R-37-E 
Lea County, New Mexico 

v_____________ /

r

V

Legend
A f

Scale
-\ r

HMW-l Monitor Wells 
SHB-I, HB-I Soil Borings 
A68 = Chloride mg/Kg 

—500— = Isopleth
0 - 33.33 66.67 100

V.
3- = 100 FT

J V

Prepared By:

Environmental & Safety Solutions, Inc.

*\

J
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f------------------------------------------\
Soil Chloride 26'-30' bgs

Humphrey-Queen Production Facility 
Arena Resources Inc.
Section 3, T-25-S, R-37-E
lea County, New Mexico

v.

f \
Legend

• HMW-I Monitor Wells 
o SHB-I, HB-I Soil Borings 

468 = Chloride mg/Kg 
-500- = Isopleth 

v)

(-------------------------------
Scale

~\ r

o 33.33 66.67 100

3’ = 100 FT

Prepared By:

Environmental A Safety Solutions', Inc.

J
v. j



HMW-I

N

Barbed-W re Fence

o 278

HB-5

HMW-3

HMW-2

Soil Chloride 32'-40' bgs

Humphrey-Queen Production Facility 
Arena Resources Inc.
Section 3, T-25-S, R-37-E 
Lea County, New Mexico

Legend

• HMW-I Monitor Wells 
o SHB-I, HB-I Soil Borings 

468 = Chloride mg/Kg 
—500— = Isopleth

Prepared By:

En\ironmtntal& Safety Solutions, tnc.



Soil Chloride 50'-52' bgs

Humphrey-Queen Production Facility 
Arena Resources Inc.
Section 3, T-25-S, R-37-E
Lea County, New Mexico 

V./

r

v.

\Legend

HMW-l Monitor Wells 
SHB-I, HB-I Soil Borings 
A68 = Chloride mg/Kg 

—500— = ISOPLETH
0 33.33 66.67 100

3' = 100 FT
V)
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HMW-1

Client Arena Resources, Inc. Project Humphrey-Queen Jal, New Mexico

Project Number 094 1685 000 Latitude N 32 09' 33"

Geologist M. Hagan Longitude W 103 09' 09"

Date Drilled 10-10-08 Total Depth ofBorehole 75 Feet

Borehole Diameter 7 Inches Depth to Water >75 Feet

OX)
o

hJ

•gl
Q.
i-O

Description

a
Q CO

■8Vce
■a
c
s

•a
os

IS
4)■a
c3

s
!S
v■8C
5

■a

a
©

Q.a
oU

SM TOPSOIL

sw
SAND, Brown 7.5YR 4/4, Fine to Medium 
Grained, Subrounded, Modrate to Well Sorted, 
Loose
SAND and CALICHE, Redish Yellow 7.5YR 
6/6, Medium to Fine Grained, Subrounded, 
Poorly Sorted.

5 —

10 —

15 —

SP

— 20 —

— 25 —

— 30 —

SP

SAND and CALICHE, Pinkish White 7.5YR 8/2, 
Very Fine Grained to SILTy, Subrounded, 
Moderately to Poorly Sorted, with some Medium 
Grined Rounded, Very Calcareous, Hard.

35-

SANDSTONE, Strong Brown 7.5YR 5/6, Vey 
Fine Grained with some Loose Coarse Graind

eTech Environmental and Safety Solutions Page 1
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HMW-1

Client Arena Resources, Inc. Project Humphrey-Queen Jal, New Mexico

Project Number 094 1685 000 Latitude N 32 09' 33"

Geologist M. Hagan Longitude W 103 09' 09"

Date Drilled 10-10-08 Total Depth of Borehole 75 Feet

Borehole Diameter 7 Inches Depth to Water >75 Feet

a
o

Description

sw Clear SAND, Moderately to Well Sorted, 
Siliceaous Matrix, Hard.

■u
43
aoa

a3
cs

s
ts
a>-O
eP

cCa>T3
£P

a3
oU

m

•/#/*
m

& 

&

SAND and SANDSTONE, Yellowish Red 5YR 
5/6, Coarse to Very Fine Grained, Poorly Sorted, 
Subrounded to Subangular, 5% GRAVEL, Fine 
to Medium Pebble

SAND and SANDSTONE, Yellowish Red 5YR 
5/6, Fine Grained, Moderately Sorted, 
Subrounded to Subangular, Dense

TD CLAYey GRAVELey SAND, Redish Brown 
5YR 4/4, Medium to Fine Grained, Moderately 
Sorted, GRAVEL is Medium to Large Pebble.

GC

— 45 —

— 50 —

55 —

— 60 —

— 65 —

— 70 —

75 —

eTech Environmental and Safety Solutions Page 2
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HMW-2
ClientArena Resources, Inc.ProjectHumphry-Queen Jal, New Mexico

Project Number 094 1436 000 Latitude N 32 09’ 34"

Geologist M. Hagan Longitude W 103 09’ 07"

Date Drilled 10-09-08 Total Depth of Borehole 65 Feet

Borehole Diameter 7 Inches Depth to Water 60.3 Feet

beo
-J

JS
CLML.
O

Description

CL

P axn

■eos
e
sS

•aa>cecu■a
5
6

'O
VB

!S
a>■O
B

13
VB

IS
<U■O
B

U>

a
.o‘■fl
tu■ft
S
oU

SM
TOPSOIL

SAND and CALICHE, Redish Yellow 7.5YR 
6/6, Medium to Fine Grained, Subrounded, 
Poorly Sorted.

— 5

SW

SAND, Redish Yellow 7.5YR 6/6, Fine Grained, 
Subrounded, Moderately Sorted, Calcareous 
Matrix, Hard.

SP

SAND and CALICHE, Pinkish White 7.5YR 8/2, 
Fine Grained, Subrounded, Well Sorted, mostly 
QUARTZ with Caliche Matrix, 30 to 40% Hard 
SANDSTONE.

— 10 —

— 15 —

— 20 —

— 25 —

SW

— 30-

SAND and SANDSTONE, Yellowish Red 7.5YR 
8/2, Fine Grained, Well sorted.

SANDSTONE, Strong Brown 7.5YR 5/6, Vey 
Fine Grained with some Loose Coarse Graind 
Clear SAND, Moderately to Well Sorted,

eTech Environmental and Safety Solutions Page 1
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HMW-2
Client Arena Resources, Inc. Project Humphry-Queen Jal, New Mexico

Project Number 094 1436 000 Latitude N 32 09' 34"

Geologist M. Hagan Longitude W 103 09' 07"

Date Drilled 10-09-08 Total Depth of Borehole 65 Feet

Borehole Diameter 7 Inches Depth to Water 60.3 Feet

M)O
-

a
D.es
o

Description

a
Q C8CO

■8045 
Cv-©s
p

s
c
■oaP

s
ca>■O

s
Cv-©s
p

S3
©

©U
Siliceaous Matrix, Hard.

SW

SM

SC

'A&

GC

SAND and GRAVEL, Yellowish Red 5YR 5/6, 
Coarse to Very Fine Grained, Poorly Sorted, 
Subrounded to Subangular, 30% GRAVEL, Fine 
to Medium Pebble

CLAYey SAND, Yellowish Red 5YR 5/6, Fine 
to Medium Grained, Moderately Sorted, 
Subangular to Subrounded, 25% CLAY.

SAND and SANDSTONE, Yellowish Red 5YR 
5/6, Fine Grained, Moderately Sorted, 
Subrounded to Subangular, Dense, Hard 
SAND and GRAVEL, Yellowish Red 5YR 5/6, 
Fine Grained, 40% GRAVEL, Fine to Medium
Pebble with Abundant QUARTZ Pebbles.______
TD CLAYey GRAVELey SAND, Redish Brown 
5YR 4/4, Medium to Fine Grained, Moderately 
Sorted, GRAVEL is Medium to Large Pebble.

— 45 —

— 50 —

— 55 —

— 70 —

— 75 —
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HMW-3
Client Arena Resources, Inc. Project Humphry-Queen Jal, New Mexico

Project Number 094 1436 000 Latitude N 32 09' 34"

Geologist M. Hagan Longitude W 103 09’07"

Date Drilled 10-10-08 Total Depth of Borehole 65 Feet

Borehole Diameter 7 Inches Depth to Water 60.1 Feet

on©
-
u3
D.«u.o

Description

a.
Q

©

«C/3

"O
vs
eaj"O
n£J

■©uetsv■as
aV
•ac
£3

s
cV
"Oc
2

a
o

a.E
o
U

TOPSOIL
SM

SAND and CALICHE, Redish Yellow 7.5YR 
6/6, Medium to Fine Grained, Subrounded, 
Poorly Sorted. — 5 —

SAND, Redish Yellow 7.5YR 6/6, Fine Grained, 
Subrounded, Moderately Sorted, Calcareous 
Matrix, Hard.

SAND and CALICHE, Pinkish White 7.5YR 8/2, 
Fine Grained, Subrounded, Well Sorted, mostly 
QUARTZ with Caliche Matrix, 30 to 40% Hard

SW SANDSTONE.

SAND and SANDSTONE, Yellowish Red 7.5YR 
8/2, Fine Grained, Well sorted.

SW

— 10 —

— 15 —

— 20 —

— 25 —

— 30 —

— 35-

SANDSTONE, Strong Brown 7.5YR 5/6, Vey 
Fine Grained with some Loose Coarse Graind 
Clear SAND, Moderately to Well Sorted, 
Siliceaous Matrix, Hard, Layers/Fractured?.

eTech Environmental and Safety Solutions Page 1
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HMW-3
Client Arena Resources, Inc. Project Humphry-Queen Jal, New Mexico

Project Number 094 1436 000 Latitude N 32 09' 34"

Geologist M. Hagan Longitude W 103 09' 07"

Date Drilled 10-10-08 Total Depth of Borehole 65 Feet

Borehole Diameter 7 Inches Depth to Water 60.1 Feet

Description

SANDSTONE, Strong Brown 7.5YR 5/6, Vey 
Fine Grained with some Loose Coarse Graind 
Clear SAND, Moderately to Well Sorted, 
Siliceaous Matrix, Hard, Dense.

SAND, Yellowish Red 5YR 5/6, Fine Grained, 
Well Sorted, Subrounded to Subangular. 
SANDSTONE, Yellowish Red 5YR 5/6, Fine 
Grained, Well Sorted, Subrounded to Subangular, 
Siliceous, Very Hard

ao
■o
fiC

'O
E

E

C
■oE ■oE

a
=
o
U

— 55 —

■—/"•A

SW

GC

SAND and SANDSTONE, Yellowish Red 5YR 
5/6, Fine Grained, Moderately Sorted, 
Subrounded to Subangular, Dense, Hard 
TD CLAYey GRAVELey SAND, Redish Brown 
5YR 4/4, Medium to Fine Grained, Moderately 
Sorted, GRAVEL is Medium to Large Pebble.

65 —

— 70 —

!
eTech Environmental and Safety Solutions
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----------------------------------------- ,---------------------------------------------------------------------- ------------------------------------------ :------------------------------------------------------------------------------------------------------ N

( \ 
Water Table Elevations 

(Feet Above Mean Sea Level)

Humphrey-Queen Production Facility 
Arena Resources Inc. '
Section 3, T-25-S, R-37-E 
Lea County, New Mexico 

\..

----------------------------------------- -
Legend

• HMW-I Monitor Wells

o SHB-I, HB-l Soil Borings
3083.82 Groundwater Elevation 
—308A- Groundwater Elevation Isopleth

\

( > 
Scale

0 50 100

P = 50 FT

vy
v J



------------------------------------------ \Figure 20
Chloride Concentrations (mg/Kg)

Humphrey-Queen Production Facility 
Arena Resources Inc.
Section 3, T-25-S, R-37-E
Lea County, New Mexico

V_______________

(----------------------------------------- N
Legend

• HMW-I Monitor Wells

o SHB-l, HB-I Soil Borings

1200 Chloride Concentration (mg/Kg)
—1200-- Chloride Concentration Isopleth

v/

/------------------------------------------\
Scale

0 50 100

I' = 50 FT
V,/
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Groundwater Quality........................................................................ Table 1
Static Groundwater Levels (Water Table)........................................Table 2
Chloride Concentrations from Soil Borings ......................................Table 3
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Table 1
Groundwater Quality

Arena Resources - Humphrey-Queen Tank 
Lea County, NM

Milligrams Pre Liter (mg/L unless noted)

Well No.
Sampling

Date Chloride Sulfate
Hydroxide
Alkalinity

Carbonate
Alkalinity

Bicarbonate
Alkalility

Total
Alkalility Floride

Nitrate as 
Nitrogen Calcium Magnesium Potassium Sodium

Dissolved
Solids pH (s.u.)

Specific
Conductance
(uMOS/cm)

TPH
DRO

TPH
GRO

Seyler 8/29/2008 1020 1160 <1.00 <1.00 167.0 167.0 <1.00 15.20 396 127.0 10.6 363 3259 NA NA NA NA
HMW-1 10/16/2008 19900 1840 <1.00 <1.00 89.0 89.0 <1.00 9.12 3250 1040.0 136.00 8200.00 35000 6.94 51100 <5.00 <0.100
HMW-2 10/16/2008 649 399 <1.00 <1.00 142.0 142.0 3.09 2.55 257 78.2 9.17 190.00 1510 8.04 3050 <5.00 <0.100
HMW-3 10/16/2008 1180 314 <1.00 <1.00 143.0 143.0 3.23 2.50 359 114.0 11.40 3.72 2400 7.54 4300 <5.00 <0.100



Table 2
Humphrey-Queen Static Groundwater Levels 

Feet Above Mean Sea Level (MSL)

Well
Measurment

Date
Top of 

Cement1
Measuring

Point
Depth to 

GW
GW

Elevation
Seyler1 8/13/2008 3105.40 3144 66,31 3077.69
HMW-1 10/16/2008 3142.07 3145.07 59.01 3086.06
HMW-2 10/16/2008 3140.41 3143.52 60.25 3083.27
HMW-3 10/16/2008 3140.97 3143.93 60.11 3083.82

1Top of cement elevation estimated from topographic data.



Table 3
Chloride Concentrations fom 6il Brings 

leld and Laboratory Analysis (mg/lf)
Arena Resources, he, Humphrey-Queen Tank Area

Boring ID HB-1 HB-2 HB-3 HB-4 HB-5 Center SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7 SB-8 SB-9 SB-10
Sample Depth

(Feet bgs)
2 893 340 468 596 1064 425 213 681 340 294
4 953
6 1112 2340 1191 170 213 213 128 511 1404 1106 298
8 596

10 1707 1112 238 675 794 794 383
12 1310
14 1271
16 1072
18
20 1231 199 278 318
22
24
26 238
28
30 596 357 953 278
32 1409
34
36
38
40 953 873 231 1151 278
42
44 1310
46
48
50 1310 100 794 280
52 1151
54
56
58 715
60 437 1220 199 903 100



Appendix

Sport Environmental Report 
Confirmation Sampling
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O’Briant and Associates, Inc. dba
Sport environmental services
505 N. Big Spring Street, Suite 303, Midland, Texas 79761 
Business: 432.683.1100 Fax: 432.683.5903

April 2$, ,200.8

Mr. Danny Palmer 

Arena Resources, Inc.

2130 \V. Bernier

l lobbs, NM 88240

Re: Confirmation Sampling
Humphrey Queen Pit 

T-25-S, R-37-E, Section 3 
tea Counts1, New Mexico

Dear Mr. Palmer.

Thank: you for choosing 5>ppirt Environmental Services to perform confirmation sampling at Arena Resources^ 

aforementioned Humphrey Queen pit.

Attached please, find1 a site, plan denoting sample locations- at the site along with the associated analytical results. 

Two (2) samples were collected from each soil boring (with the exception of SB5) by drilling with die use of anchor 

equipment:. Samples were collected at a depth of three feet (3s) and at six feet (6’). In addifipn. the SB5-003 sample 

was collected at a depth of nine feet- (O'): Each; soil sample was analyzed for TdtalPeti'oIeuon Hydrocarbons (Gs- 
Ci2:C>;asolinc Range Hydrocarbons; Chi-Gis Diesel Range Hydrocarbons; CatrQjsQii Range j-Iyclroearhpns; arid.

Total 'TPH) arid Chloride (Cl) content as directed.

Analytical -.results- fof each1 soil Sample ate provided herein and condensed for your convenience within (lie attached 

Sample Data Summary tabic. In summary, the fPH levels within all soil samples analyzed are primarily Non 
Detect |HD) wi th the exception of SB5. Visual hydrocarbon Contamination was encountered while drilling SB5.
At.the-time of confirmation sampling, delineation sampling wras conducted. -Rcsujts of delincatian sampling-can be 

found herein for SB9 and SBT().

As pretriously discussed, particular atrention should be given to the chloride levels,within, the following samples 
which exceed NMOCD 'practiced' limitarions. The NMOOD. has a regulator limitation chlorides (Cl) in _ 
groundwater of 250. mg/kg- lit lieu ol: a chloride limit in soil, 250 mg/kg is utilized by die NMOCD as a soil limit 
as well, idle sample results shown in green have a chloride level above 250 rrig/kg,; Please note that, the chloride 
levels in SB1, SB4, SB6, SB7 and SB8 do not demonstrate a complete vertical delineation.of tiff, chloride-impacted 

Soils:

Soil Bdring l (SB1): SB1-00T (3*),.893 nig/lqg
SBT002 (&), 2,3*10 tng/kg

Soil Boring 2 (SB2); SB2O01 (S’), 340 mg/ kg
SB2T102 (6’), 1,191 mg/kg



Mr. Danny Palmer.
Arena Resources, Inc. - Humphrey (Queen 1 Hr 
April 28,-2008
Page 2 of2 1

Soil Boring 3 (SB3): SB3-001 (3% 46% hig/kg
SB3-002 (6’), 1/0 ptg/kg

Soil Boring 4 (SB4): SB4-001 (3r), 596 mg/kg 
SB! 002 (O^BBAng/kg

Soil Boring S (SB5): SB5-001 (3% 1,064 mg/kg 
SB5-002 (60,213 mg/kg 
565,003 (90,383 mg/kg

Soil Boring 6 (SB6): SB6-001 (3’), 425 iiig/kg 
SB6-002 (6'-6”), 128 mg/kg

Soil Boring 7 (SB7): SB7-001 (3’), 213 mg/kg 
SR7-O02 (O’), 511 trig/kg.

Soil Boring 8 (SB8): SB8-001 (3;>, 681 mg/kg 
SB8-002 (O’), 1,404 mg/kg

Soil Boring 9 (SB9): SB9-001 (S’), 340 mg/kg 
SB9-002 (O’). 1,100 mg/kg

Soil Boring 10 (SB10): SBl 0-001 (3’), 294 mg/kg 
SB 10 U02 (O’), 298 mg/kg:

1 f you have any questions or comments with regard to this matter, please contact nie at either my otfice. 
(432.683.1100) or on my cell (432.553.8555): We would he more titan happy to review these results with you,

Sincerely,

" ,J.. - - •• „

DeBi S: Smith, M.H., Mi.P.A,

Btitios/treS: 2 Pit Closure Confirmation Sampling reports

cc: Golecn Robinson, Arena Resources, I nc. (via e-mail)
Bob Akin,. A rena Resources, Inc. (via e-mail)
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ARENA RESOURCES INC 
HUMPHREY QUEEN SITE 
T-25-S, R-37-E, Section 3 

LEA COUNTY, NEW MEXICO

SITE AERIAL VIEW 
AND SURROUNDING 

FACILITIES MAP



Approximate Scale

Gross Section: of Pit

Results above listed In mg/kg at specified depths: (feel bgs) 
Black text:denotes confirmation sampling 
Blue text denotes^ delineation ramplmg..

Sample# Depth G6-C12 CIZ-C28 C28-C35 TPH Cl

SB-1 3' <16.0 36:3 <16:0 36 893
6’ <16.6 24.8 <16.6 25 21340:
3' <16.7 <16.7 <16.7 ND 340 :

. 6' <1 7.0 : <17.0 <1710 ND 1.191

SB-3 3' <16.7 615 390 805 468
6' <21.2 <21.2 <21.2 ND 170

SR-4 3’ <20.3 <20J <20.3 ND 596 :
6' <20.4 <20.4 <20.4 ND 213 .
3'. 564 27,(700 9,470 37.734 1,064

SB-5 TV ' <16.7 377' 347 524: 213 "
. 9 .. .<2'K0 . 343 ... .. .3 14:' .. 457' . 3113 1

SB-6
3' <15.9 53(8 19.3 73.1 425 ■
6' <20.5 <20.5 <20.5 ND 128

SB-7 3' <19.3 <19(1 <19.1 ND 213
:6' . <17.2 <17.2 . <17.2 ND 511

sn.a
■ 3" ' ' <16.1 <16.1 <16.1 ND 681

.... & <16.7 . <16.7 ; <16.7 ■ ND ■■ ’ 1.404

■•7 •: ip.li <16:13 <10.0 ND tap '
6‘, <16.7 •10.7 ND 1,106 ■

SB-11>
.34 <183! •<18.0 <18.0 ND 294 ;
6» <2019 ■ <2iT9 . '<249- •ND 298

ARENA RESOURCES INO 
HUMPHREY QUEEN SITE 
T-25-S, R-37-E, Section 3 

LEA COUNTY, NEW MEXICO

SOIL BORING SAMPLE 

MAP AND ANALYTICAL 

RESULTS
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Sample Data Summary
Project Name: 

Project Location:

p 1 of 3

Arena Resources, Inc. - Humphrey Queen 
Lea County, New Mexico____________

A * %i V . AnalyticaLResultsu;- ’tir..--
(4 ' ' -

r~' Methods ERA 8015M (TPH), EPA 8021B (BTEX) "SW 846’9253 (Cl)

•>1

Sample'!D

4. _•

A

r-
Lab IDi

■»

Matrix

:■< s : *

■ -W"!: v . :. _5i —u ...., , — ,

* Latitude/Longitude

i

'

Date Sampled
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SB1-001 300808-001 Soil 3/31/2008 11:30 4/1/2008 17:35 ND 36:3 ND 36.3 8933 6.4

SB1-002: 303808-002 i Soil 3/31/2008 11:40 4/1/2008 17:35 ND 24.8 ND 24.8 2340 9.54

)

SB2:001 303808-003 Soil . 3/31/2008 11:50 4/1 /2008'17:35 ND ND ND ND 340.3 ' 10:2

SB2-002 303808-004 Soil 3/31/2008 12:00 4/1/2008 17:35. ND ND ND ND 1191 11.8

SB3-001 303808-005 Soil 3/31/200812:15 4/1/2008 17:35 ND 615 190 805 . 467.9 10

SB3-002 303808-006 Soil 3/31/2008 12:30 4/1/2008 17:35 ND ND ND ND 17.0.2 . 29.1

SB4-001 303808-007. Soil, 3/31/2008 12:35 4/1/2008 17:35 ND ND NO ND ; 595:6 ;. 26.2

SB4-002 303808-008 Soil 3/31/2008 12:45 4/1/2008 17:35 ND ND ND ND 212,7 26.5



f

Y * ] S, ^ K ^4^ pM " ^
, "Arena ResoiiUeb Inc ”*■ ' > ""lOrw
X lhlP^\ Queenj^*

-*■ v'vvv-“-v vt jv V
i 1 ui Lounn, New Me\iu> , '

ff " “s ft •*’"*

... "; ' fwl A.'.iV

IV v J t** .1*. V
* V, >4.t *VSI

\ k.

issii
tv h 

* ” t
t >■ & * j

v* Sfev^ 5;>v-'%5 * *•
i ■% " tn 3“# ** ^

r “■ 'A-V9 _j„ 'St -“*jr'Ti^| _„ ^ D ^

" * » r-=- 1 - - <>
'Hi ?

* Jfefc1
’ '.&#&' .w | \p * tA 

f t b

?5l

■\^, Hs
«A] 
flfejlv,'
n#i
ssn*

ViS5V
{- ^
S !v VlV/V-

"*V&£i. f ^ t

__ } U». 1 *
“ <4V / V

• J, T ^»»*

wVV
» * 1 t-?*(V7lJI'5-84j6r - ,; >■> ; -'|^-3 •

li Si
Sito*?:;® 

4 A j.
* j-J. /

■
“.........SI!

4S4*
. ite

"r/%^< *;
I'.i'-i .1 ,|m f-J<*f‘ t

Sll J-
t" i*

'V'

Hit,
i' ^.%i't-S$h':

r* (if-*.

-IjrfV

SIS,-,'
’ j

*t,> ■*.p _— %

fk% ^ 1
*»■ S J£ - J A-

t 1 ' ^ 
it - - - ' :* r>

^ M* J.

4

SU
$

! I # f,1

*,t *.jp»1-

sii

ANALYTICAL RESULTS
4-T'. - . . 3? •■^p* r*1}' - ■‘■ft&'.r —p.~ . =---- ----- . -•-' r- •• -• t- . j- i -«--> —:- ’-=-- - . -;» jrt%/ --,- . ' ' t ,

ENVIRONMENTAL LAB OF TEXAS
: ,•'... Humphrey Queen

1,1 *«.£*-, rt i. ' k,- ^
,V)t ' 11 '-*S||i

’* I 11 t'k Vi it1’ I| 'll V* 1• V1 I Mtjl'l 4!'

'•in t
- - 1 |f V)*jt

■"- ,- .;- ' t-if

-a,!W- n -ji

t ,
* 4 r

.»> 1-7 -
‘ t - tjT ’t e 

p' *' i»* <te*y

v l■iS"

■a •", -S -?
-r, ,' \t ^' v1''

V I.

■ i

H\ t l < i 4 3* *%■< 1 j V
’'‘I % 'fll':l

— - ti * * AT ^ ”* , HiNEi Ijj v Sv 4
*--.v t *4-, i V 1 r»:

i;1

i)fi
%.tl,

,). fr i ', ijsJ- t1
,-• “ tftt i

* -r V|”t» V 't r ,“>* -

vt- rfv'i,
S* *’i'r ‘*jt ‘' %' ■ ',*

’ t*r - tw? r'.‘t , J<r -ft t ^ t
r%4 f

t i-t j 

,. '; .* 1 
} A-
J j

f«7‘ - A Tv

,>: •"*'1'" ‘ S ,J- • v-,Ts% ^ , w

i" V ■>

;'!ii
i,'

[ u. •»

-i V" -
1

kjif;

t 4

' Ir'W' •-t ■% : * .*,« ."*■,
.n’t- ?

-H

-■tfJssStSi.V'St'i'tt 
, , !* '18 

•*• '"I' * 11
tJ|, ^t1

*4 ^ j P ^

r~

it

«- 
3n ^

gil

fi1-
rf * , n "* i iVv'-ViA

a- $*>
• ,* *-•“, nit & ■ 'jS-*

Ai„% Pi^ / *j, v s4fc^^
^ ^ r* 41

>*b N? ^
'--.^Tn.!-- Ur’ - » !Tf . .'7,-4 - -

*. as r pf *

' ^ sv i <r ^ t,
— «- -4. ^ ! K t

l's'"«m , "‘|||| Ivij'S'1'' A ^1';
*u t ifa«-t si H V‘



Analytical Report 300808

O’Briant & Assoc., Inc. tlba Sport Environmental Srvs.

Project Manager: Debi Smith, M.E., R.E.P.A 

Arena Resources, Inc. - Humphrey Queen

08-A PR-08

E

12600 West 1-20 East Odessa* Texas 79765

Texas certification numbers:
Houston, TX tl 04704215

Florida certification numbers:
Houston, IX E871002 - ’ Miami, FL E86678 - Tampa; FL E86675 

Norcross(Atlanta), GA E87429

South Carolina certification humbers:
Norcross(Atlanta), GA 98015

North Carolina certification numbers:
NorcrossfAtlanta), GA 483

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America 
Midland - Corpus Christi - Atlanta

Page iLof 26



08-A PR-08

Project Manager; Debi Smith, M.E., R.E.P1A 

O'Briaht & Assoc,, Inc. dba Sport Environmental Sirvs:
500 W. Texas Ave.. Sic 303 
Midland, TX 79701

Reference: XENGO Report No: 300808
Arena Resources. Inc. - Humphrey Queen 
Project Address: Pit Confirmation Sampling

Debi Smitb^ M.E.. R.IGP.A:

We are reporting to you the. results of the analyses .performed tin the samples received under the project name 
referenced above aiid identified with the XENGO Report Number 300808. All results being reported under 
this 'Report.Number apply to the samples analyzed and properly identified with a Laboratory ID number. 
Subcontracted analyses are identified in this report with either tlie NELAG certification number of the 
subcontract lab in the analyst ID field, or the complete subcontracted report attached to this report.

Unless otherwise noted in a Case Narrative, all data reported in this Analytical Report tire in compliance with 
NELAG standards. Estimation of data uncertainty' for this report is found in the quality control section of ibis 
report unless otherwise noted; Should insufficient sample, be, provided to the laboratory to meet the method 

and NELAG Matrix Duplicate and Matrix Spike requirements, then the data wall be analyzed, evaluated and 

reported using till other available quality control measures.

The validity and integrity of this report will remain: intact as long as it is accompanied by this letter and 
reproduced in full, unless written approval is granted by XENGO Laboratories. This report will be filed for at 
I Oast 5 years in our archives after which time it will be destroyed without further notice, unless otherwise 
arranged with you. The samples received, and described as recorded in RepdrlNo. 300.808 will be filed for 
60 days,, and after that lime they will be .-properly disposed without further notice, unless otherwise arranged 
with you. We reserve the right i’ti return to you any unused samples, extracts or solutions related to (item if we 
consider so necessary (e.g;, samples identified as hazardous waste, sample sizes exceeding analytical standard 
practices,.controlled substances under regulated protocols, eicy

We thank you for selecting XENGO Laboratories to serve your analytical needs. If you have any questions 
concerning this report, please feel tree to contact us at any time.

Respectfully,

Odessa Laboratory Manager

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.

Certified and approved by numerous States and.Agencies^
A Small Business and tSmoniy Status Company tfatiJeJp'ers.'SER-PlC'E.and:QUAJj7f

Houston - Dallas - San Antonio - Austin r Tampa - Miami - Atlanta - Corpus Ghristi - Latin America
I

Page 2 of 26



Sample Gross Reference'300808

Q'Briant & Assoc., Inc. dba Sport Environmental Srvs.j Midland, 1
Arena Resources. Inc. - Humphrey Queen

Sample Id Matrix Date Collected Sample Depth Lab Sample Id

SB 1-001 S Mar-3 i-08 11:30 3 - 3ft 300808-001
SB I-002 s Mar-31-08 11:40 6 - 6 11 300808-002
SB2-001 s Mar-31-08 11:50 3 - 3 a 300808-003

SB2-002 s Mar-3'1.-08 12:00 6-6 a 300808-004

SB3-00! s Mar-31 -08 12:15 3-3 a ■ 300808-005

SB3-002 s. Mar-31-08 12:30 6 - 6 a 3008084)06

SIM-001 s Mar-31-08 12:35 3 - 3 a 300808-007

SB4-002 s Mar-31-08 .1.2^5, 6 r 6 a 300808-008

SB5-00J s Mar-31-08 12:55 3 - 3 il 30.0808-009

SB5-002 s Mar-31-08 12:57 6 -oa 300808-010

SB5-003 s Mar-31-08 13:05 9 - 9 it 300808-011

SB 6-001 S Mar-3 i 08 13:10 3 - 3 a. 300808.-012

SB6-002 s Mar-31-08 13:15 fi - 6 It 300808-013

SB 7-001 •S Mar-31-08 13:20 3 - 3 fi 300808-014

SB7-002 s Mar-31-08 13:25 6 - 6 a 300808-015

SBS-OOi s Mar-31-08 13:30 3-3 ft 300808-016

SBR-002 s Mar-31-08 13:35 6-6 it 300808-017

SB9-00I s Mar-31 08 13:40 3 - 5 ft 300808-018

SB9-002 s Mar-31-08 13:45 6-6 ft 300808.019

SB 10-001 s Mar-31-08 13:55 3 - 1 ft 300808-020

SB 10-002 s Mar-31-08 1.4:05 6 6 ft 300808-02 i

Page 3 of 26



Certificate of Analysis Summary 300808
O'Briant & Assoc.. Inc. dba Sport Environmental Srvs., Midland, TX

Project l<l:

Contact: iDebi Smith.. M.E., R.E.P.A

Project Name: Arena Resources, Inc. - Humphrey Queen
Date Received In l:ul): Tiic Aor-U i -OS 0: 35 pin

. „ . .... 'Report Dine: 0S-APR-08Project l .ocnlton: Pit .Confirmation Sampling 1
______ j_ ’  Project Monnacr: BrenrSarnjn. II

.1 nalysis Key nested

l.tih hi:

Held Id:

Depth:

Matrix:]

Sampled: j

300S08--001

SB 1-001

3-3 a

SOIL

Mar-31-08 11:30

300808-002

■SB 1'-002

6-6' ft

SOIL

Mni-3 1-08 UNO

300S0S-QQ3

SB2-O0I

3-3 n

SOIL

Mnr-31-G8.11:50

300808-004

SB2-002;

6-6 -ft

SOIL.

Mar-31-08 12:00

300808-005

S133-00I

3-3 ft

SOIL

Mar-3 1-08 12:15-

.3'oqsos-ouo-

.SB3-002

6-6 :fv

SOIL

:Mar-3 14)842:30

Chloride by SM4500-C1-B Extracted:

Analyzed:) 

Units/HL: |

Apr-03-OK 15:20

rog/kg. R.L

Apr-93-OS 15:20 

mg/kg RL

AprrQ3r0S "15:20 t 

mgTg RL

Apr-03-08 15;2tV

mg/kg ' RL

Api-p3^0s;O5;2O

mg kg . RL

Apr-03-08 15:20

mg'kg. RL
Chloride j 893:3 ILI00G .2340 (L|000 3-103 0,1(100- nor o.iotiti | ’167.9 o.iocio 170.2 0:1000:

Percent Moisture Extracted:,

Analyzed:] 'Apr-02-08 16:30. Apr-02-08 16:30: Apr-U2-0SJ6:'3O; Apr-02-OS 16:30 Apr 02-08 !(::3.U Apr-02-US 16:30

Utiitx/KL: % ■ RL & TlL- .% RL: % rl; 3V RL % KI:
{ Percent Moisture 6.4 •9:54 :i0':2?’ ; i:i;s 1,1 ' 29,1 L

TPH By SW80I5 Mod Extracted; Apr-02-0S 14:58 Apr.4>2-08 14:58: Apr-02-08 |4;5S- l Apr-02-08'14:58 Apr-02-08 14:58 Apr-07-08 12:35

Analyzed:i Apr-'03'-08 15:01’ Apr-03-08 15:53 Apr-03-l)S 16:19 Apr-03-0S: 16:44 Apr-03-08 17:37 .Apr-07-OS 17:18

(Jnlts/RI.r mg/kg :RL ing4<g; RL mg/kg RL - mgVkg RL- mg/kg RL mg-kg Rl.
C6-C 12 Gasoline Range Hydrocarbons :ND 16.0 - ND • !6.6 • ND 16.7 “ ND 17,0 :ND ’16:7 ND 21.2
Gl-2?C28 Diesel Range Hydrocarbons

t
36.3 16:0 .24.8, .16.6 nd. 16.7 J ND 07.0 ' 615’ 16.7 ND 21.2

C28:C35DiI Range Hydrocarbons M.i 16.0 ND 16.6 NO 16.7 ND 17:0 190 16.7 ND: 21.2
.Total TPH 36;3 24.8 ND ND 805 ' ND ■ L

'niivainiyocat iopoa; rikJ rirc.tuiirc tiara pacific n KjMesartii.’ hus been made 1i»r your exclusive nr.d caniM«iuol use..
The laicrpittyttfcttis mni cr.pr*<L*j thivujthoel {hLfuiiiMtoal tepcirl rcrrrscnUie.bcst jndjfmin’.i.cl’XES'CO Locomltinci..
XENCO Ijsbsjffitoncs a.vsmac?RO rttspocisibii(l> eu<l maXe? no vsutratuy is tliecsul uicofthcdalD hereby presented,
Ciuj liability is limited td the supnwni iinv>iccd fi>r thiywntk o.-iin unless uiliefwbs ojjrccd tJta wthittg.

J3ijice;;l99Q- Moufflon - Dallas - San Antonio - Austin ..Tjunpii - MFimtL- Latin America - Ail|nHii:> Ct>rpu*i ChriiMi-

Odessa Laboratory Director-
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'Certificate of Analysis Summary 300808
O'Briant & Assoc., Inc. dba Sport Environmental Srvs., Midland,T-Y

' Projcct lrl:

Contact; Dcbi Smith. M.iT.K.L.P.A

Project Name; Arena Resources, Inc. - Humphrey Queen
--Date. Received jn L«l>: Tue Apr-OlAWOpiSlpm

I, .. .. . ... r r Report Date; QS-APR-OS
I reject Location: 1'fl Cormrniation Sampling

.............. ... ............... ....... ....... ........................... ................................ .. Project Manager:' Bienl Bat am. II
hit) hi: '300808-007 300S08-008 300808-009 3008081010- 300S08-01! 3001*08-012

mid hi: SB4-001 SB4-D02 ' S135-00.1 SB5-H02 ;SH5-003 SB6-iM.il
A ha lysis R eqnested

Depth: :3-3 li 6-6 ft 3;'J 0 iW> IV 9:9 ft- 3-3 ,n

Matrix:. SOIL- SOIL SOIL SOIL SOIL SOIL.

Sampled: Mar-31-CIS 12:33 "Mar-313)8'12:45 Mar-31-08' 12:55 M£u:-3!-0f>-l2:57 Mar-3 M)S ;1:3:(!5 MaN3l-(!8il3:lo ■

Chloride bv SM4500-CI- B Extracted: i

; Analyzed: Apr-03:08 15:20 ; Apr-C)3-08 15:20 Apr-93-0S‘15:20 Apr-03-08 15:20 Apr-03-08 15:20 •Apr-W-OR 15:20

Units/RL: mgAii hi. [ ing/'kg RL tngOtg RL rngfsg RL. mg/kg RL. mg/kg RL
- Chloride :395.T. 0.IO00 I 212.7 Oil000 1064. 0.1000 212,7 OilOOp .382,9 Oil 000 ;4254 0.4000

Percent Moisture ■ Extracted: ;

i Analyzed* Apr:02-D8 16:30 =
[ Apr-02-0S 16:30-

Apr-02-OS 16:30, Apr:02-0S 16:30 Apr-O2-0S 36:30- Apr-02-OR 16:30

Vmts/Rl: %■ RL j % RL % RL ■% RL % RL %■ RL;
[>Herccni-'Moisiurt^ :26:2 26.5 13 P;9I 28.5 5.83

TPH By SW8015 Mod ' Extracted: Apr-f)2-08> 14:58 - Apr-02-08114:58 Apr-02-08 14:55 ■ . Apr-02-08 14:55 Apr-07-tlS 12:35 Apr-02-0S,14:55

Analyzed: Apr-03-08 18:28 Apr-03-08 IS:54; Apr-04-08 12:34 Apr-03-08 13:34 •Apr-07-08-17:44 Apr-03-08 14:26

Vriili/RL: ingykxr Rl. mgifcg; Rl mg/kg 411. Ttig/k'g , Rl: ■ rng/fcg ■ RL mg/kg. RL
C6-GL2 Gasoline Range Kydroairbotis. ND 20.3 ND 20.4: ' .564- 172 ' ND ,16,7 - -ND. 21,0 f ;nd \5A
C12-C28 Dieseli Range Hydrocarbons ND 20.3 ND 20:4: 27700 172 377 16,7; '45 21.0' j 53.S- 15.9
C28-C35 Oil Range Hydrocarbons •ND 20.3 ND 20.4 9470 172. 147 4 6,7 ii4 2i.o ; 19,3 153/

[-Total .TPH'
MD nd 37.734 524 . 451 | 73.1

This iiiiftlyucnl report. and utisetm’rtJtJaia package it uptMcnis, hat-bow lUiwiclirf^wesciititvcondconiidOTia'. use.
Tjni inirtptcitwtnju rod is.si.-lis cupicHJd thr^iJjthAiti i?;is atiidyikal repott tej-xsem tfc*; best jidjjntcni oi'.XEKO? tahvvaiiffiw,
XHNCQ Libcmarici assumes on rstponsibiiity and makes tid ivmTfitny to the cad use of the data hereby jiitsctilcd.
DurBtibitily « tiniilcri itiiHe air.nur.t invtatd :dr ihivtvGidrortinT unless cvfifTV.iic osteal lo in wiling. '

Since 1990 Houston • DM I as - Smt Antonio - Austin - Timipn-Winmi • Utiin A merica - A) I nmu -Corpus Chnsi.
Odessa Laboratory Director
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'Project; III: 
Contact:

Certificate of Analysis Summary 300808
O'Briant & Assoc., fnc dba Sport Environnientai Sivs., Midland, TX 

Project Naine: Arena Resources. Inc; - Humphrey Queen 
Debt Nmiili. MX... K li t’ A Date-Received in Lah: Toc Apr-O.I -OS 05:35."pm.

Project Locullon; fit Confirmation Sampling rRe|jort Dnlo: 08-APR.-08

...........................  .. .........................._ ^________ .._______________ Project Manage::: 'B-enl Barron. II

Analysis Requested'

Lab Id:*

■ Field id: t
Depth

Matrix:

Sampled: i

300808-015 ;

:.SU6-002- j

>6 i\

SOIL

Mar-31-08.! 3:15

300808-014':

sb?oni

■3:3 iV

SOIL

M;tr^U4)8.13:20

300808-015

'SU7-O02

6-6 IT

SOIL

Mar-31-08 0:25

'3!MjK0S-fitP

SBtMKH

.1-3 is

.SOIL

M:ir-TI-08 13:30-

’30080S-017

SUS-002

6-6,0-

SOli

MurJl-08 13:35

300SU8-0IS1

SB9-00I.

3-3' It

SOIL.

Mar-31-OS 13:40

Chloride by SM4500-C1- B Extracted:

Analyzed:

Uniis/IIL:

Apr-03-08 4 5;20.

mg/kg; RL

Apr-03'08 15:20

mg/kg RL

Apr-03-08 15:20-

mg/kg RL .

Apra)3-0S 15:20

;mg/kg RI.

Apv-D3-0S;15:20

mg/kg RL

-Apr-03-08 15:20

mg/kg* RL
| Chloride 127.6 -0.-1000 212.7 O-lOQO 510.5 0.1000 680.6 Oil 000. 1404 0,1000 340.1 0.1000

Percent Moisture .- Extracted:i

Analyzed;] Apr-02-OS 16:30 , Apr-U2-08 10:3,0 Apr-02-08.16:30 Apr-02-08.16:30 Apr-02-08 16:30 .Apr-02-08 16:30
x Unit.s/RL;' % :RL % Ri- %. . RI. %■ RL. % RL •% RL

[Pereetu Moisiure 26.8 21.4" 12.8. 6.57 10 .6 ;

I PII By SW8015 Mod i Extracted:' .Apr-62-08 14:55- Apr-02-08 14:55 Apr-02-08 -14:55- Apr-02-0S:!4:S5 Apr-in-OS 14:55 Apr-02-08 14:55.

Analyzed:' Apr-03-6fLM:51 '. Apr-Q3-0S 15:43 - Apr-03-08 16:09 Apr-()3-0S 16:34. Apr:03-0847:00 Apr-03-08l7:26

Uhits/RL.'i mg/kg .RL f ntgf'kg RL. mg'kg RL nigOcg- ' RL mg/kg RL riig/kg RI.
C6-C12 GasolineRange Hydrocarbons Ml.) 20.5 ; ND 19.1 ND IT'2 ND I6',|; ND 16.7 ND Kill'
Cl2-C28-Diesel Range Hydrocarbons ND 20.5 . ND 19.1 : ND 17,2- ND 16.1 ND 16.7 ND 16.0.;
C28-C35 Oil Range Hydrocarbons XD 20.5 - ND 19.1 ; ND 17.2 ND 06.! ND 16.7 ND 16.0
Total ri l'H ND no- ; ND ND ND ND.

Tllbantityuai} iTTjpcrrUjuid ihi cmire tista jmkdtiijst! it rof rtscnli, liHs bcsti nuids Inr ynurcjclu-iivcand c.tnndcistiai u*5.
■ 7‘hc.nmcrpfctntiiui.? am? i-cmd’ci DMljewd liu»ittiaWiieni rcjwti leprc-scnclbs b'esvjudfliricrH of.XFiNCD l.bhoraictishi.

.XEXCD Laboratories aKsurnerinnfCfrs'cin8ihiUly midmitltiMttci-WiiiraoiylP Lit:endive nTthcaatabckby pr«cniod.

Om liahilliy is l[tnltcd id the rtciwuni irvoioed s\>r thus 'ifrjk,Y>kfei nutlets Dtl:er.viscMgrfed to lit writing.

Sin.jv i ;K,i Housion - Dallas - SlavAntonio ■ Ausiin . Tampa -'Minmi - 'lsilin America - A'hn;:: • Corpt:s ChTlrii:

Odessa 'Laboratory Diieeio r
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Project III;

Certificate-of Analysis Summary 300808
0'Bi'iant& Assoc., Inc. cl ha Sport Environmental Srvs., Midland, TX 

Project Name: Arena Resources, Inc; - Humphrey Queen
Contact: DeW Smitli. M.li.. R;E.P.A Keccive<l I3ah: Too Apr-01 -OS OS; 3 5 pin.

I’rojecCl.ocation: Pit Confinnulion Sampling, Report Date:, -08-A PIC-OS

___________ _____ ___ .. __________ ■........... ......................... ............................. ITroject Manager:: Breni Barron; II

A nalysisRequested

l.tib id:

Held id:.

Depth: i

Matrix:

Sampled:

■3.0QS08-0I9

389-002
0.0 n.

SOIL

Mar-31 -08 1-3:45-

'30080 fci-02.0

SB 10-'JO

3-3 ft

.SOIL

Mar-3!1-0S;'I3:55

300808-021

SI.U 0-il02

6-6 11

SOIL

Mar-31 -08 !4;U5

t

i

Chloride by SM4500-CI- B Extracted

! Analyzed:, Apr-03-08 16:15 Apr-03;08:'IG:I5. Apt-03-08 16:15
1 Unils/KL:', rng/kg, TCL nigf'kg RL. i ntyfkg RL

I Chloride M06 0:1000 293:5' 0.1009 |: 297.8 O.lOOti

Percent Moisture ! Extracted/{

Analyzed:] Apr-02-08 16:30 A;pr-02-08/ki:30 I iA[;r-02-08 16:30

l Units/RLr % RL % RL j % RL,
I’crcent Moisture: 10,1 16.7 282'

TPH Bv SW8015 Mod
\ Extracted: \ Apr-02-OH".(4:55 , Apr-02-08 14:551 -Apr-02‘08-14:55-

1 Analyzed: Apr-03-08, !8:16 Apr-03-08 18:42 Apr-03-OS 19:06
•

1 Vniis/Rl;:’: mgi'kg R.L, mgttg- Rb. ing/kg R.L
C6-CI2 Gasoline.Rnrnge Hydrocarbons \ ;nd i6;7/ .NE>* 140 ND -20.9
G12-G28 Diesel Range Hydrocarbons: ND 16.7 N’> 18.0 S'D 20.9
C2S-C35 Oil Range Hydrocarbons ;ND 16.7 ND 18.0 ND 20.9
Total TRH ND ' ND ND

Ahij-snotyltoirepdfL iiaJthc cgict package it Trprc*enLs, bits tjcen trad? fat you* exclusive and «>tiiidcr.^a1 ust 
TIiciptcriticoaiOBB anti rwt-jlt* c.xpr«jscri llirr«>ghpnt tilts ttnnlysicrnl ictiyrl :cprr?ct!t rite lies! judgment cifiXfiNCCI labi'irimsuti.
XENCp UahoraiiOrtM itsslimes iitt rwpttriibulty and tr-iikcs nn-vmcan'y ii.i 'henuluse oFitic c!^*^hereby pirsctltci.-L'
Our Stability tti Ur mtctl to> list: tltiMiinl ntvvlcctHor this work Wi'cr nnlfiw otherwise it £ veil tolu -.vt liittjt.

Since 1990' Flousiwv* Delius - Snn Anionio - Austin • Tanin:i - Mian? - Latin America • Atlanio-v'Cijipus Clutsii

Odessa Laboratory Director
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Flagging Criteria

X fir oiir quality control review of the data a QG deficiency was observed and flagged as noted. MS/MSD 
recoveries vybre found to be outside of the laboratory, controf limits due to possible matrix /chemical, 
'interference, of a concentration of target analyte, high enough to effect the.recovery of the spike 
concentration: This condition could also effect the relative percent' difference; in the MS/MSD.

B A target analyte or common laboratory contaminant was identified.in the method blank. Its presence 

indicates possible field or laboratory■.contamination.,

: D The. sampie(s) were diluted due to targets detected over the highest point of the calibration curve, or due to 
rhatrix interference. 'Dilution (actors are included in the final results. The result is from a diluted sample.

E The data exceeds ihe upper calibration limit; therefore; the concentration is reported as estimated.

F RPD exceeded lab control limits:

J The target, analyte was positively identified below the MQLfPQL) and above the SQL(MDL).

U Analyte was not detected.

L The LGS data for this analytical batch was reported below the laboratory control limits' for this analyte, 
the department supervisor and QA Director reviewed data. The samples were either reanalyzed or Ragged 

as estimated concentrations.

H The LGS data for this arialyt ica! batch was reported above the laboratory control limits. Supporting QC 
Data were reviewed by the Department Supervisor and QA DirectofvData.were detenfimeR fot’ie Valid: 

for reporting.

K Sample analyzed/outside of recommended hold time.

* Outside X ENC'O’S- scope of NHL AC Accreditation

Recipient, of the PrestigiousSmall Business Administration Award of Excellence in 1994. 
Certified Md approved hy numerous States and Agencies.

A SnitiU Business and Minority Status Company'that delivers SER VICE and QUALITY

Houston - Dallas - San Antonio. - Austin - Tampa - Miami - Atlanta - Corpus Christi - Latin America

113SI Meadmvgien Lanc Suilc ItlHmLstori, Tx77dK2:2(k17 
9701 Hmfy Hines Blvd , DfiJUts; TX 75220 
5337 Blackberry Drive. Suite Antonin. TX 7S23f|
2505 N. Fdkeiiburg'Rti.i Tampa. FL 3361.9 
5757 NW I SSth'Sb MiiijSflikik' FL33014 ■

' DO j 7 Financial pr.. Norcross\:{jA;3007F

Phone
ctsifostwx,^ 
(2i4)M2'<>3(K) 
[2l0}.5()<>-333f 

IS 13) 2000
. isos) mr*m 
i77O)'44<T«8<)0

Fax
(28I:)5S9-O.605
(214) 351-9I31) 
<1I 0)509-3335 
(813) (520-2033 
(3(15) 823-8555'
<770:4 5-177
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c Form 2 - Surrogate Recoveries

Project Name: Arena Resources, Inc. - Humphrey Queen

** Surrogates outside limits; data and surfoaates confirmed by rcanalvs is 
*■** Poor recoveries due to dilution 
Surrogate Recovery |f5'|:: 1 IK) * A / B .
All results arc biiscd on MOL and validated for QC purposes.

Rage 9 of 26



Form 2 - Surrogate Recoveries

Project Name: Arena Resources, Inc. - Humphrey Queen

Work Order#: 300808 Project ID:
.■Lai) Batch■#: 719160 Sample: 3008084)1 3 / SMP Batch: I Matrix: Soil

Units: mg/kg surrogate; RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

|A|

True
Amount

i»i
Recovery

%R
IPl

Control
Limits

%R
Flags

l-Chliireocmne 79.3 Too 79, 70 135

o-Tcrphcr.yi ( " *1X 5tl.ll ; ‘70-135

Lab Batch■#: 719160 Sample: 300808-014 / SMP Batch: I Matrix: Soil:
Units: nig/kg . SURROGATE RECOVERY STUDY

TPH By SW8CI15 Mod 
'

Analytes

Amount
Found

iAi

true
Amount

|B|
Recovery %R '

Control 
' Limits

%R
Flags

i-Chloroocuiriij 7X 9- ........Too........ .....7*1 ; 70-135
o-Terphcnyj If, 6 50.0 93 ; 70-135

l.ab Batch a: 719160' Sample: 30080S-OI5 / SMP Batch: i Matrix: Soil

Units: mg/kg SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

.Analytes

Amount
Found

IAi

True
Amount

|B|
Recovery

%R
[pi -

Control
Limits

%R
Flags

1 -Ghloroodaue. 76.9 .100 77 ' , 70-135 |
o-Terpliciiyl <15,6 50.0 ' 9.1.. I 70-135 r

Lab Batch 719160 .Sample: 300808*016 / SMP Batch: I. Matrix: Soil
Units: mg/'kg SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

|Aj

..... true
AmounI

|B|
Recovery

%R
|D|

Control
Limits

%R
Flags

1 -Clulurdoctane '80:6. ilK, SI ’ ; 70-135

O-Tcrphenyl 47.2 50.0 9-1 ; 61-135

Lab Batch #: 719160 Sample: 300808-017 / SMP Batch: I Matrix: Soil

Units: mg/kg SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

Taj

True 
Amount 

' IB]
Recovery

%R
!»l

Control
Limits

%R
Flags

1 -Chlorooctanc 78.9 too 79 70-135
o-Tcrphcnyl ^ to.5 5.0.0 93 70-135

** Surrogates outside limits; data and surrogates confirmed By reanaiysis

*** Poor recoveries due to dilution
Surrogate Recovery [R] ■: 100 * A / B
All results arc'based'on M Oi. end validated for QC purposes.
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( Form 2 - Surrogate Recoveries

Project Name: Arena Resources, Iric. - Humphrey Queen

Work Order #: 300808 Project ID:
Lab' Batch ft 710160 Sample: 301)808-018 / SMP Batch: 1 ' Matrix: Soil'

Units: ritg/kg SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

I A)

Trite
Amount

IB)
Recovery 

%R ' : 

[D|

Coiilroi

Limits
%R

Flags

i-C,'hi6ro(jctanc 78.7 too 79 7(lr 135

p-Tcrphcnyi ’ 44.8 50.0 90 70-135

Lab Butch 719160 Sample: 300808:019./ SMP Batch: 1 Matrix: Soil
Units: trig/kg SURROGATE Rl:govery study

TPH By SW80I5 Mod

Analytes

Amount
Found

|A|

True
Amount

ini
Recovery 

%R ’
U>i

Control
Limits

%r"
Flogs

1 «Chl6nSpcraiic: - ....... SO.6 M)0 Mi 70-135 “
o-Terphcityl 47.3 50.0 " 95 7!'-! 35 .

Lab Batch#: 719160 Sample: 300808-020/SMP Batch: 1. Matrix: Soil
Units: .mg/kg. SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

IM

True
Amount

ipi
Recovery %R *

ini

Control 
f Limits 

%R
Flags

l-Chlorooeume 79.4 too 7,9. ■ 70-135 '

t)-Tci*pheny] 46.6 50.(1 93 70,135

Lab Batch#: 719160 Sample: 300808-021 /SMP Batch: ! Matrix: Soil
Units: mg/kg SURROGATE RECOVERY STUDY

TPH By SW8015Mod

Analytes

Amount
Found 
' |A|

True
Amount

im
Recovery

%R
ini

Control’
Limits

%R
Flags

1 rChlomoctane 7N.(I : 100 79 70-135.

o-Terplteityl 46.2 1 50.0 92 7o-i?5 ;

Lab Batch #: 719160 Sample: 507012-1-13KS / BKS Batch: ! Matrix: Solid

Units: mg/kg SURROGATE RECOVERY' STUDY

TPH Bv SW8015 Mod

Analytes

Amount.
Found

|A|

True
Amount

|B)
Recovery

%R
|t>t

Control
Limits

%R
Flags

\ ’ChlonxKtfinc 88.4 : 100 ■ KS 70-135
ci-Terpheriyj 50.5 50.0 . 101 70-i35

** Surrogates outside limits: data and surrogates confirmed by rcanalysis
*** Poor recoveries due to dilution
Surrogate Rccovciy [D] ~ 100 * A / B
All results are based on MDL and validated for QC purposes.
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( Form 2 - Surrogate Recoveries

Project,'Name: Arena Resources, Inc. - Humphrey Queen

Work Order#: 300808 Project ID:

■ Lab Batch #: 719207 Sample: 300S0S-004 / SMP Batch: 1 Matrix: Soil
Units: mgtkg SURROGATE RECOVERY STUDY

TPH By SW80I5 Mod

Analytes

Amount
Found

IA1

True
Amount

|B|
Recuverv

%U
[PI

Control
Limits

%R
Flogs

ii-C^hlompctahc 82.6 !(Kl S3 70-135' :
o-1'crphcnyi 46.5 ,50.0. 93 70-135

Lab Batch #: 719207 Sample: 300808-005 / SMP Batch: 1 Matrix: Soil
Units: mg/kg; SURROGATE RECOVERY STUDY

TPH Bv SW8015 Mod

Analytes

Amount . True
Found Amount

|A| ; IB)
Recovery' 

%R '
mi

Control
Limits

%R
Rags

■i-Ciilorooeume 864 100 ,87’. 70-135

P-Tcrpheny]’ '18.3 50.0 97' 4 70-135

Lab Batch#: 719707 Sample: 300808-007 / SMP Batch: I Matrix: Soil

Units: me.ky. SURROGATE RECOVERY STURY

TPH Bv SW8015 Mod Amounl True •1 ....... . " Control
FlagsI'fuind Amount Recovery Limits

Analytes
|A| IB] %R

mi
%R

l-Ch)orqocumc 84.5 100 ■ tt5| 70-135
o-Tcrphcnyi 46.3 50.(1 - '.93. 70. i 55

Lab Batch #: 719207 Sample: 360808-008 / SMP Batch: 1 Matrix: Soil

Units: nig/kg SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

1A|

True.
Amounl

|B|
Recovery

%R
mi

Control
Limits

%R
Kings

j-Chloroocianc 83.6 100 84 70-135
6-Terphenyi 45.0 50.0 92 70-125-

Lab Batch#: 719207 Sample: 507040-1-BKS/BKS: Batch: 1 Matrix: Solid

Units: mg/jtg ; SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

|A|

True
Amount

|B|
Recovery %R "

mi

Control
Limits

%R
Flags

I^Chforoocinne 04,5 100 95 70-135
q-Tcrpiicnyl 46.2 ' , 50,0 ‘>2: ; 70-135

t* Surrogates outside limits: data and surrogaicsconfinncd by-reanalysis
'*** Poor recoveries duo to dilution
Surrogate Recovery [D] “ 100 * A / B
All results'are based on MQL and validated for Q0 purposes.
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Form 2 - Surrogate Recoveries
Project Name: Arena Resources, Inc, - Humphrey Queen

Work Order#: 300808 Project .ID:

Lab Batch #: 719207 Sample: 50704fM-ULK / BI.K Batch: I Matrix:. Solid
Knits: mg/kg. Sll RROGATE . RECOVERY ST.LI l>V

TPH Bv SW8015 Mod Amount True ........... 1- Control

Analytes

Found
!A|

Amount
|B|

Recovery
%R
l»l

Limits
%R

Flags

1 -Cltiorpbctanc. 90.6 too 91 70-1 >5 '!
u-Tcrpheny! ' 50.5 •>0,0 10! ' 5 70-135

Lab Batch#: 719207 Sample: 507040-1-BSD/BSD Batch: 1 Matrix: So I id

Knits: mg/kg. SURROGATE RECOVERY STUDY

TPH Bv SW8015 Mod

Analytes

Amount
Found

|Af

True
Amount

|B|
ReCGVTTV%R ’ 

ii)i

Control
l.iiniis

%R
Flags

I'-GWoroocianc. "».8; Moo ..... 90 70/135,
o-Tcrphcnyl 4-1.2 ;5(i.O SS 70-135

Lab Batch f: 719296 Sample: 300808-0067 SMP Batch:' i 'Matrix: Soil

Knits: mg/kg SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

|A|

True
Amount

IB!
Recovery

%R
IP!

Control
Limits

%R
Flags

1 rCItloroociane 85.0 too " 85 70-135

o-Tcrpliebyl 49.7 50.0 99 70-(35

Lab Batch #: 719296 Sample: 300808-0'! 1 / SMP Batch: j Matrix: Soil

L nits: mg/kg SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

|A|

. True 
Amount 

|B1
Recovery

%R
ii»i

Control
Limits'

%R
Flags

1 -Chlorooctane 86/8 too 87 70-135

ij-Tcrplidriyl 52.8 50.6 ■ 106 79-13.5

Lab Batch'#: 719296 Sample: 301006-001 S / MS Batch: 1 Matrix: Soil
Units: mg/kg SURROGATE RECOVERY STUDY

TPH By SVV8015 Mod

Analytes

Amount
Found

|A|

True
Amount

IB!
Recovery

%k
m

Control
Limits

%R
Flogs

} -Chioipoctane "82.9-1 ' 100 83 : 70-135
oTcrpHeriyl 48.6 50.0 97 70.155

♦^Surrogates outside limits: data and surrogates confirmed by rcanaivsis
***’ I’udr reeovcriesdueU) dilution
durmgatc Recovery [D| '*466 * A'/ B
All.results are based on Ml)L and validated forQG purposes.
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Form 2 - Surrogate Recoveries
Project Name: Arena Resources, Inc. - Humphrey Queen **

Work Order #: 300S08 Project ID:

Lab Batch #: 71,0296 . Sample: 301006-00] SD./i MSD Bitch: 1 Matrix: Soil

Units: mg/kg SURROGATE RECOVERY STUDY

TPH By S W8015 Mod

Analytes

Amount
Found

(Aj

True
Amount:

. HM
Recovery

%R
mi

Control
Limits

%R
Flags

i-ChK>rpoelanc H2.h 100 S3 70-135

o-Tcrphenyl 48,4. . >9 0 ■97 .70-135

Lab Batch #: 719296 Sample: '07104-I-BKS/ BK5 Batch: I Matrix: Solid
Units: mg/kg SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

1A|

True
Amount

mi
Recovery

%R
mi

■ Control 
Limits 

%R
Flags %

l-Chlorddutijne.' 91.4 too 91 : 70-135

o-Tcrptieny) 50.9 50.0 ■ 102 70-135 :

Lah Batch #: 719296 Sample: 507104-i-BLk. / BLK Batch: ! Matrix: Solid

Units: mg/kg- SURROGATE RECOVERY STUDY

TPH By SW8015 Mod

Analytes

Amount
Found

[A|

True
Amount

mi
-Recovery %R ‘

mi

Control
Limits

%R
Flags

: l-Chloirooeianc 8576 100 86 70-135
p-Terphenyl 47.5 50.0 95 70-135

Lah Batch #: 719296 Sample: 507104-I-BSD/ BSD Batch: f Matrix: Solid

Units: nig/kg' SURROGATE RECOVERY sTUDY

TPH By SW8015Mod

Analytes

Amount
Fou nd

1A1

True
Amount

m
Recovery

%R
ini'

Control
Limits

%l<

: ' ........
Flags-

1-GhlorooeUme 91.2 I'oi) •'I 7 70-135
o-Tcrpneny! 50.0 50.0 ■too' ; 70-135

** Surrogates oujside limits; data and surrogates confirmed by rcanalysis
*** Poor recoveries due 10 dilution
Surrogate Recovery [Uj» 100 * A / B
All-results are based on MpL and validated forQC purposes:
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Blank Spike Recovery

Project Name: Arena Resources, Inc. - Humphrey Queen

Work Order n: 300808 Project ID:

Lab Batch #: 7)9007 Sample: 719007-l-BKS Matrix- Solid
Date Analyzed: 04/03/2008. Date Prepared: 04/03/2008 Analyst: IRQ

Re|)orUng Units: mg/kg Batch #: I BLANK/liLANK SPIKE RECOVERY'STUDY

Chloride by SIVlISOO-ei-B

Analytes

Blank
Result

|A|

Spike
Added

|B|

Blank
Spike
Keiiili

re)

Blank 
Spike 
% R
jbl

Control
Li mils 

%\<
Flags

Chloride: .......ND 100.0 S7.2I 87 70-125

Lab Batch#: 719009 Sample: 719009-1-BKS Matrix: Solid
Date-Analyzed: 04/03/2008 Date Prepared: 04/03/2008 .Analyst: IRO

Reporting Units: nig/liu. Batch #: 1 BLANK /BLANK SPIKE RECOVERY STUDY

Chloride by SM4500-CI B

Analytes

Blank
Result

|A|

Spike.
Added

IB!

Blank
Spike
Result

|C|

Blank
Spike
•:;,k
|b|

Cuntrol
Limits

%R
Flags

Chloride ND..... 1 00.6 " 87.20 m : v 70-1 -IS

Blank Spike Recovery |!>| IOO*[C'j/|B
Ail fcsiilLs are h;tscd on MDL and validated Ipr QG purposes.
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XCNCO
laboratories

BS / BSD Recoveries

Work Order fk 31)0808
Analyst: ASA

Lab Batch ID: 719160 Sample: 5070I2-I-BKS

Project Name: Arena Resources, Inc. - Humphrey Queen

Date Prepared: 04/02/20CIK 
Batch ft: 1

Project ID:
Date Analyzed; 04/03(2008

Matrix: Solid

Units:: niij'kg BLANK /BLANK SPIKE / BLANK SPIKE DUPLICATE RECOVERY STUDY

TPB By SW8015 Mod

Analytes

Blank
Sample Result

IAI

Spike 
Added ;

|B|

Blank
Spike
Result

(C|

Blank
Spike
%n-
[pi

. Spike 
Added

' |L| '

Blank 
Spike 

Duplicate 
Result [F]

Blk. Spk 
Dup. 
%R 
|C|

RPD
%

Control
Limits

%R

Controi
Limits
%RPD

Ping

C<>tC12 Gasoline RangcM-lydrocfirbom N'D 1000 794' " / 7«: 1000 788,' ' 79 *1 . 70-135 .35 / *■
Cl2-C2S Diesel Range llydrocarbons: ND loot) . 809 81 1000 : S14 .81 • 4 : ,70-135 35- 7

Analyst: ASA Date Prepared: 04/02/2008 Da te A n nlyzed: 04/03/2008
Lab Batch ID: 719207 Sample: 507040-1-BKS Batch #: 1; Matrix: Solid

Units: mgdtg BLANK /BLANK SPIKE / BLANK SPIKE DU PLICATE R ECO VERY STUD Y

TPH Bv SW8015 Mod Blank Spike Blnnk Blank Spike Blank Blk. Spk Control Control
Sample Result Added Spike Spike Added Spike Dup. RPD 1.1 mils' Limits - Ping

(A| Result %R Duplicate %R % %R %RPD
Analytes TR| (Gl |D|: IEI Resiill pFl |G|

C6-GI2 Gasoline RangcJlydrocarbons ND iOCK) 936 94 1000 919 92 : 70-1,15 35
G 12*628 Diesel Range Hydrocarbons :ND..... 1000 $99 .90* 40(10 872 87 .3 : 70-135 . ' 35'

Relative Pcrccni/DilTerciice KPD = 2U!t'|(D-F)/(D‘t Flj 
Blunk Spike Recovery [D] = IOO*jC)/[B]:,
Blank Spike Duplicate Recovery JO] - I fifjtfp >/fE}
All.results are,based:on MDL and Validatedfor QC Furposes

Page 17 of 26



BS / BSD Recoveries

Project Name: Arena Resources, Ine. - Humphrey Queen

Work Order #: 300808 Project ID:
Analyst: .ASA Date Prepared: 04/07/20.08 Date Analyzed: ,04/07/200R

Lab Batch ID: 719296 Sample: 507J04-I-BKS Batch,#: | Matrix:: Solid

Units: miy'kg BLANK /BLANK SPIKE / BLANK SPIKE DUPLICATE ••RECOVERY'STUDY

TPH By SW80I5 Mod

Analytes

Blank
Sample Result

fAV-

Spike
Added

|B|

Blank
Spike
Result

|C|

Blank 
Spike:
,%R
mi

Spike
Added

ICI

Blank 
Spike 

Duplicate 
Result [F]

Blk.Spk
Dup.
%R
[Gj

lU'l)
%

Control
Limits

%K

■ Control t 
Limits 
%KI'I>

IHag

C6rpl 2 .Gasoline Range Hydrocarbons Nd: 1000 -: 761 " 70 dodo 749 75: -'2 70-135 35"
..

C12-G2S Diesel RnngceHydvocnrbons ::nd- 11000 i 7-42 7# 1000. .733 73 ■ 'I-. ;; 70-135 35;

\

Relmivc Percent Difference HMD - 200'|,!05-F>'CD4-Ir)l 
Blurik,Spike Recovery [D] = I t)0’*(C)/[B]:
Blank Spike Duplicate. Recovery [0] » I00*(F)-'[F.'|,
All resulls are based'Ori MDL and Validated lor OC: Puiposcs

Rage 1B of 26



~ Forni.3-- MS7MSP Recoveries.

Project Name: Arena Resources, Inc. - Humphrey Queen

Work Order #: 300SO8 Project ID;

Lab Batch’ll): 719007 QG- Sample ID: 300800-015 S Batch#: I . Matrix: Soil
Date Analyzed: 04/03/2008 DiitcPrcpsired: 04/03/2008 Analyst: TllO

Date Analyzed: 04/03/2008 Date Prepared: <>'1/02/2008 Analyst: ASA

Reporting Units: mg/kg MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERY STUDY

TPH By SW80I5 Mod

Analytes

Parent;
Sample
Result

[AJ

Spike
Added

|B|

Spiked Sample 
Result

TC|

’Spiked 
Sample 

. %lt
ID)

; Spike :: 
Added

, I El ’

Duplicate 
Spiked Sample 

, Resiilt[l-|

Spiked
Blip;
%R
TGI’

RI*D
Control 

" Limits ’
%R .

Control
7Limiits
%RPD

flag

C6-C12 Gasoline Range Hydi ocaibons no 1090 962 . 88 1090 •M l ‘ 80 .a 70-135 35
GI2-G28 Diesel Range Hydrocarbons- ND now 992 0I 1090 975 89 .y ‘ 70-135 35"

Mbtnx Spike Percent Recovery; :[D}~ 'Mmrix Spike LHipiicjite PerconiReirovery (GV*- I0D*{F-AVli
Kclnrive Pereem DuTereitce RPD = 20 CP( D-G )/(D ‘ G)

'ND ■ Not Detected. ,1 ' Present Belov/ Reporting Umit. B= Prescm iri B!?mV, NR - Not Requested, I * Inttmercnce; NA Nm 
Applicable^ =See- iNsirV?.tive. EQL = IZstmmtaiOitnntitution Lsinit
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C Form 3 - MS / MSP! Recoveries;

Project Name: Arena Resources, Inc. - Humphrey Queen
;,nel _o

Work Order # : 300808- Project ID:

Lab BatchTD: 719296 QC-Sample ID: 301006-001 S Batch #: I Matrix: Soil
Date Analyzed: 04/07/2008' DatePrepared: 04/07/2008 Analyst: ASA

Reporting-Units:-Miig/kg- :M-VBUX SPIKE / MATRIX SPI KE DUPLICATE RECOVERY STUDY/

TPM By SW80I5 Mod

Analytes

Parent
Sample
Result

|A|

Spike
Added

Spiked.Sample 
Result

]C1

, Spiked 
Sample 

%R 
, IPI

Spike 
Added 

' |EI

DupMcniu 
Spiked Sample 

Result fF|

Spiked
Dup.
%K
IQ|

RPD
%

Control
Limits

%k

Control
Limits
%RPD

’ Flag'

C6-C12 Grtsolinc Rangc Hydrociirhons NO 1020 726 71 . 1020 .772 76 / ' 7 70-135'- 35
C !2-C2tS,Diesel Rnngc^Hydrouarbons ND 1020 731 72 1020 796 78: K 70-135 35. '

Mniris S|iike I’crccsit R.cci.tvcr>! fD]'-:100^GfA»U. M::trix.Spil:e Ouplicnu: Ptrcem Recoviiy [OJ'= !0W(F-A).'E

IteluuvePercenlDifferer.ee RPD = 20O*(D-Gy(D-i G)
:ND = No: Detected, .1;= ''rc:--.-i * llcpe tear I,;i•*»:. 3. = Present-in Olimk, NR ;= Nrn itequcrfieii.'l - Imertcreixe.-NA - No'
Applirabte.N = See Narrative, EQL = Estimated Quantitation Limit
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c JSample Duplicate Recovery

Project Name; Arena Resources, Inc. - Humphrey Queen
Work Order #: ’Ooxos

Lab Batch #: 71.8871' Project ID:
Date Analyzed: 04/02/2008 Date Prepared: 04/02/2008 Analyst: RBA

QC-Sample ID: JOOSOS-GOI D Batch#: I ..Matrix:. SoiL
Reporting Units: %’ SAMPLE/SAMPLE DUPLICATE RECOVERY

Percent Moisture Parent Sample 
Result

Sample
Duplicate RPD

Corilrol
Limits Flue.

Analyte
lAI Result

IB|
%RPI)

Peicont Moisture h 40 5.52 ". j 5' . 2(1,

Lab latch#: 7188,72''
Dale Analyzed: 04/02/2008 Date Prepared: 04/02/2008 Analyst: RBA

QC- Sample II): 3008084)21 D Batch#: I Matrix: Soil
Reporting Units: % ; SAMPLE/SAIVIPLE DUPLICATE RECOVERY

Percent Moisture
V

Parent-Sample
Result

Sample
Duplicate RPD

Control
Limits

Analyte
)A| Result

i»i
%RPD

Percent Moisture 2S;2 28.8 ,:2- 1 2(1

Spike Rcliiiivc Diflercncc RPD 200 * | (B-AWB+A) |
All Results arc based bii MDI; and validated Tor QC purposes.
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Environmental Lab of Texas
A Xcnco Laboratories Company

ytt/.j- \ G'y A

CHAIN OF CUSTODY RECORD AND:ANALYSIS REQUEST 
12600 Wost l-20 Eoal 
Odessa, Texas 79765

Phono: 432-563-1800 

Fax; 432-563-1713

•Prefect. Manager, 
Company Name 

CompanyAddlruss; 

City/S;a;e,'Zip: 

Toiepnone No: 

Somp|or Signature,

Pofal S, SmHh, we, hep* Envitonmantet Consultant

O'flrtaniaftti Associates, Inc. dbg Spon Environmental Sorvicos

SOS N: Big Spring Street, Sullo 303

Midland, TX 79701
(432)683-1100

nfccfe S. .
Fax No;: 

e-mail!

(432)663-5303

ProjoctNamo; Arena Resources,ilnc.: - Humphrey Queen
Fit Confirmation Sampling _____

Projnct toe; ■ _____________

:Pbm:_______ „_________

Report Format 0 Standard Q TRRP Q^NPDES

spctncnvtronmontal@l3wlrBtess.com
........... Anaiyzo For;.
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Environmental Lab of Texas
A Xonco Laboratories Company

Project Wlanagerr 

•'Company Name 

Company Address: 

•Gily/Siaie/Zip: 

TelephoneNa1

Debt S. Smith, me, REPA Environmental Consultant:
OBiiant ana Associates, me dt« Sport Environmental Services
60S N, 81ft Spring Street, Suite 303

Midland. rX 79701

(432) 6B3-1100 Fax No; (432) 683*5903

CHAIN CF CUSTODY RECORD AND ANALYSIS REQUEST 
12600 West 1-20 East Phone: 432-563-1800
Odessa, Texas 79765 Fax: 432*563-1713

Project Name: Arorur Resources, Inr- - Humphrey Qjicon

Pii Confirmation Sampling

-Project Loc: ■___ •
PO »:___________

Report1 Format:* 0 Standard 0 TRRP ■rr NPDES



Environmental Lab of Texas
AXonca Laboratories Comp&ny

CHAIN OP CUSTODY RECORD AND ANALYSIS REQUEST

Project Manager: 

Company Name 

Company Address: 

Ci!y/Stete/Zlp:

Wa1

12600 West !*20 East 
Octoasa, Texas 79763

Dorn Smith, me, pep a Environmental Consultant

■Q'Bflam and; Associates, me. dua Sport Environmental Sorvieoa

S05 W- Big Spring Straot. StJlto 303
Midland, TX 797D1

(432) 663»o9P3 -

Phone: 432-503'IBOO 
Fax:: 432:S63-1713

Project Namo: . Arena Resources. Inc, -•Humphrey Queen,

_______ Pit Confirmation .Sampling

Project Lor.: _____ _

POM: _./ ____________

Report Format: . 0 Standard Q >TRRP 0'NPDES-
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Sample Analysis-Lab Sheets



Report Date: August *28, 2008
094- L685-000

Work Order: 8082616
Humphrey Queen Pit, Closure

>• Number: I of 2
■ New Mexico

S ummary Hep or t

Mike Hagan
Etech Environmental Safety Report, Date. August 28, 2008

P 0 Box 8469 Work Order: SOS'2616

Midland, TX. 79708. * jllllllllHIlllilllllilll
Project: Location: New Mexico
Project: Name: Humphrey QueenPit: Closure
Project, Number: 094-1685-600

Sample Description Matrix
Date

Taken
1 inn’

Taken-
Date

Received

171816 flB-i 68-60 soil 20(18-08-20 00:00 2008-08-26

171817 HB-2 55-60 soil 2(j0S-0S-2Q 00:00 2008-08-26
It 1818 HB-3 35-40 soil 2008-08-20 00:00 2008-08-26
17181.9 HB-3 45-50 soil 2008-08-20 00:00 2008-08-26

171.820 HB-1 55-tiO soil 200S-.0S-:20 00:00 2008-08-26

171821 HB-5 45-50 soil 200.S-0S-20 00:00 2008-08-26

171822. HB-5 55-60 soil 2008-08-20 . 00:00 2008-08-26

Sample: 17181(1 - 1TB-1 58-60

Param Flag Result Units .. R.L

Chloride 437 ing/Kg" 2.00

Sample: 171817 - HB-2 55-60

Param Flag, Result ■Units _ '. RL

Cliitii i<ic 1220 mg/Kg - 2.011

Sample: 171818 - HB-3 35-40

Param Flag Result (in its R.L

Chloride 231 .. .. nig/'Kg. 2.00

TraceAiialy 
.This is

sis. Inc. '• 0701 Aberdei 
only a sumuXwrij. Please.

ni, Avc.. Suite 9 • 
refer to the. coniple.

Lubbock, TX 79424.-1515 . * (806) 794-1296 

t.e report package, for quality; control data.



.Report Dat,c: August-, 2Sv 2008 
094-1686-090

Work- .Order; S0S26I6 
Humphrey ..Quefeij Pit. Closure _

Page Number:. 2 of 2 
New Mexico

Sample: 17.1.81? * HB-3 45-50

Par.'iii Flag Result -Units PI.

Chloride <1011 ■tbg/Kg . .....--................. 2.0)0.

Sample: 171820 - HB-4 55-#

Pa l am ....................... Flag .Result ................ l;;Mirs HI,

Chloride" " 903 ■2.00

Sample: 171821 - HB-5 45-50

Pa,ram ................Flag Result Units RL

Chlpridu 280 tag/Kg . 2,00

Sample: 171822 - HB-5 55-60

Pur am Flag Result . Units R,I.

Chloride <100 mg/Kg .2.00

TracfiAiialysfe.'Iru;. • 6701 Aberdeen Ave,. Suite-9 ’ ® Lubbock. TX 79424-1515 • (806) 794-129.6

This is only a suniiiiai-y. Please, refer to the cdniydele report package for quality coittrol data-



87D1 Aberdaen Avenue, Suita 9 Lubbock, Texas 79424 300°378"1296'
200.&stSunsei Roaci, Suite E El Paso, Te*as79??2 M3«588»3443
5002 Basin Street, Suite Al Mitiiancl. Faxas 79703
8808 Camp BrivviiuOiyd: West, Suite 180 R, Worth, Texas 76,116

E-Maih iabOtraceanalvsis.fiuiri

MG e794 *1296 
915«3S5'3443
432<*6B9*G3Qi 
317*Z0'1 * 5200

FAX8oS«794M2§8 
FAX 915-555*4944 
FAX 432 ^ 6BS » 6 3.13 
FAX Si? •5613 • 4336/

I

NELAP Certificatipris
Lubbock: plO470421!)-O8-TX El Paso: T1047P.42-21 -(38,TX Midland: Tl(M7CM3iJ2fe)8-TX

LELAIMldU!);-! LEbAP-02002
Kansas 12-1031T

Analytical and Quality Control Report

s . ..EfeiTi Environmentul Safety Report Dato: August 28. 2008

P:(), Box .8469 Work Order: 8,082616

Midland. T.X. 7'JvOS l!illlllUIR[lil«l!!lllltt!li
Prpjwi. Location: New Mexico
Project Name: Humphrey Queen Pit CkiMirc
Project Number; O944G85-DQ0

Enclosed stre r.ht* Aualj'tical'ftepctnt. And Quality Control Report 'for the following sain pie 1,'sj submitted ro TrawAnaiysis, Itu:.
Da,!,!! Time. Dare

Sail pi-- D<: SCI ipl.l' U! Matrix Taken Taken Received
1718.16 H13 J 58-6(1 soil 2008-08-20 00:00 "2008-08-26
Jvisit WB-2 56-60 soil 2008-08-20. • ii Kin 2008-0^2.0

17 ISIS 1 l!3M 3610 soil 2008-08-20' 00:00 ■2008-08-20
17 IS]9 HB-3 45-50 soil 2008-08-20 00:00 2008-08-2(5
171820 H13-4 55-60 soil 2008-08-20 Hi l:HH 2008-08-26
171,82! H B-5 4n-y[i soil 2008-08-20 oo.do 200.8-08,26
171822 . HB-5 55-00 Spil 2008,08-20 0U:<I0 2008-08-26

those rt'siilts: represent only ihe samples received iii the laberutory, The Quality Control Rjjport is genera-Cbd uti a Hatch 
basis. All iiifurmUtipu contained in this «3poi'i; is tor flip t»ti»jytii;»l haTdiffJS) in whiyii yemr Sitmpl«*(8j were analyzed.

This report ijcVnsists of it. total Of 7 pages and shall not be reproduced except in its entirely. -witlu'.iui written approval of 

'IraceA'iialyiSis, hut
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Standard Flags
B - 'i!ik: aLUiijilt> cr»fii:aiii5 iihte ilran..tmi Cmim tibeX'oncea.tralioiV (uumi in i.h-v iVKitiiChi Mank.

1’rtgQ 2 (:>f i

(



I

Samples for project Humphrey Queen Bit Closure were .received by TruceAualysis. Inc. oh 2()ilST)S-26 and assigns.*). ti> work 
Order S()S2G16. Samples for work order SOS26M3 were received intact at a temperature gf‘3.3 dbg. G-

Samples wore, analyzed .for the foHOwitig te&S using their respective methods.

Xesi: 'Method
Ghlonde {Titration) SM 450(1-Cl B

Results for those, samples are reported on a wet weight basis unless data package indicates otherwise.

A matrix spike (MS) and matrix spike duplicate (MSD) sample is dtoson ai, random fr om each preparation batch. The MS 
and MSD will indicate it a site specific matrix, problem is occunring, however, it may licit, pertain to tiie samples fur work order 

•3082.610 since the sample was chosen at random. Therefore., the validity of the analytical data reported has been determined 
by the laboratory control sample (LCSj and the method blank (MB). These quality control measures are performed with 

bach preparation batch to ensure data integrity.

All cither exceptions associated with this report have been footnoted on tli'e appropriate■analytical page to assist iii general 
data comprehension. Please contact the laboratory directly if there are, any 'questions regarding this project.

Case Narrative



Report Date: August; 28, 20l)8
094-1G85-00U

Work .Order: 8US261G
Himfp'hrey Queen Pit Closure

Page Number: 4 of 7
New Mexico1

Sample: 171816 - HB-1 58-60

Laboratory: Midland.

Analysis: Chloride (Titrationf
QC Batch: :5.1882
Prep Batch- 44492

\

P.)r.inH:u.r Kin,”'

Analytical Report

Analytical Method; $M djiOO-CI B 
Date Aiialyzfid: 2008-08-28
Sample Preparation; 2008-(l8-28;:

HI.
Result. Units

Prep Method: 
Analyzed Bv: 
Prepared By:

Dilution

N/A
All
All

. lit
Chloride / 437'- ' IPg/Kg: 50 2.00

Sauipie: 171817 - HBt2 55-60

Laboratory: Midkind
Analysis: Chloride (Tit.rat.idii). Analytical Method: SM 15011.Cl B Prep Method: N/A
QC Batch; 51S.S2 Dart; Analysed: 20Q84,!S-28: Analyzed By: All
Prop Batch: •14492 Sample Preparation: 2008-08-28 Prepared By: Ah',

Parameter Flap;
RL

Result .Units Dilution Rl.
Chloride' 1220 ntg/Kg ■3.0. .72:00.

Sample: 171818 - HB-3 35-40
>

Laboratory: Midland.
Analysis: Chloride (Titration) Analytical Method: SM 4500-Ci B Prep Method: N/A
QC Batch: 518S2 Date Analyzed: 2008-08-28 Analyzed By: Art

Prep Batch: .44492 Sample Preparation: 2008-08-2S Prepared By: AR

Parameter Flag .
RL

Result . Units. Dilmiop HI-
Chloride 231 tn.g/Kg . . 50 2.0H

Sample: 171.819 - HB-3 45-50

Laboratory: Midland
Analysis: Chloride (Titration) Analyilciil Method:. SM 4500-Cl; B. Prep Method: N/A
QC Batch: 5.1,882 Date Analyzed: 2008-pS-28 Analyzed By: AR
Prep Batch: 44492' Sample Preparation: .20(18-08-28 Prepared By: AR

rout i nni <1:



Report Date: August 28, 20(18 
1194-1680-000

Work Onlt'r: 8082(516
Humphrey Queen Pit Closure

Page Number: 3 of 7
New Mexico

sample 171319 continued ..,

Parameter Flag
RL

Result Units Dilution RL

Parameter Flag
RL

Result Units Dilution RL
Chloride <11X1 mg/Kg 50 2.00

Sample: 171820 - HB-4 55-60

Laboratory: Midland
Analysis: Chloride (Titration)
QC Batch: 51882
Prep Batch: 14192

Analytical Method: 
Date Analyzed: 
Sample Preparation:

SM 4500-C1 B
2008-08-28
2008-08-28

Prep Method: 
Analyzed By: 
Prepared By:

N/A
AR
AR

Parameter Flag
RL

Result Units Dilution RL
Chloride 903 mg/Kg 50 2.00

Sample: 171821 - HB-5 45-50

Laboratory: Midland
Analysis: Chloride (Titration)
QC Batch: 51882
Prep Butch: 14492

Analytical Method: 
Date Analyzed: 
Sample Preparation:

SM 4500-Cl B 
2008-08-28 
2008-08-26

Prep Method: 
Analyzed By: 
Prepared B\:

N/A
AR
AR

Parameter Flag
RL

Result Units Dilution RL

Chloride 280 mg/Kg 50 2.00

Sample: 171822 - HB-5 55-60

Laborat orv: Midland
Analysis: Chloride (Titration)
QC Batch: 51882
Prep Batch: 44492

Analytical Method: 
Date Analyzed: 
Sample Preparation:

SM 4500-CI 13
21X18-08-28
2008-08-28

Prep Method: 
Analyzed By: 
Prepared By:

N/A
AR
AR

Parameter Flag
RL

Result Units Dilution RL
Chloride <100 mg/Kg 50 2.00



Report Dale: August 28. 2008
094-1685-000

Work Order: 8082616
Humphrey Queen Pit Closure

Page Number: 6 of 7
New Mexico

Method Blank (1) QC Batch: 51882

QC Batch: 
Prep Batch:

51882
44492

Date Analyzed: 2008-08-28
QC Preparation: 2(K)8-08-28

Analyzed By: 
Prepared By:

AR
AR

Parameter Flag
MDL

Result Units RL
Chloride <0.500 mg/Kg 2

Laboratory Control Spike (LCS-1)

QC Batch: 51882
Prep Batch: 14492

Date Analyzed: 
QC Preparation:

2008-08-28
2008-08-28

Analyzed By 
Prepared By

: AR 
: AR

Parain
LC'S

Result Units
Spike

Dil. Amount
Matrix
Result Rcc.

Rec.
Limit

Chloride. 98.6 mg/Kg 1 100 <0.500 99 85 - 115

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Param
LCSD
Result Units Dil.

Spike Matrix
Amount Result

Rec.
Her. Limit RPD

RPD
Limit

Chloride 99.1 tng/Kg 1 100 <0.500 99 85 -115 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 171824

QC Batch: 51882 Date Analyzed: 2008-08-28 Analyzed By: AR
Prep Batch: 44492 QC‘ Preparation: 2008-08-28 Prepared By: AR

Param
MS

Result Units Dil.
Spike

Amount
Matrix
Result Rcc.

Rec.
Limit

Chloride 5310 mg/Kg 50 5000 231 102 85- 115

Percent recovery is based on the spike result. RPD is based ou the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param Result Unitsi Dil. Amount Result Rec. Limit RPD Limit
Chloride 5340 mg/Kg 50 5000 231 1U2 85 - 115 1 20

Percent recovery is based oil the spike result. RPD is based on the spike and spike duplicate result.

Standard (ICV-1)

QC Batch: 51882 Date Analyzed: 2008-08-28 Analyzed By: AR



Report Date: August 28. 2008
094-1685-000

Work Order: 8082616
Humphrey Queen Pit Closure

Page Number: 7 of 7
New Mexico

Piiraiu Flag Units

ICVs
True
Cone.

ICVs
Found
Cone.

ICVs
Percent

Recovery

Percent
Recovery

Limits
Date

Analyzed

Chloride mg/Kg 100 90.4 99 85 - 115 2008-08-28

Standard (CCV-1)

QC Batch: 51882 Date Analyzed: 2008-08-28 Analyzed By: AR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Piira.ni Flag Units Cone. Cone. Recovery Limits Analyzed

Chloride mg/Kg 100 100 100 85- 115 2008-08-28







LAB Order ID# Page of

■IftacftAnalysi^,

email: lab@traceanalysis.com

”■6701 AberdeeoAvenue; Suited; 
Lubbock. Texas 79424 

Tel(806)7S4?i296: 
Fax;'(806) 794-1298 '

1 (300) 378- i?95

<5002 tBasirv Street, Suite'AT, 
Midland; Texas 79703:
' Tel (43:: 359-620! =

. Fax*(432) 689-6313

SOOiEastvSunseSiRti:. Suite £ 8808 Gamp Bdwe^Blvd.-WestiSuite 180
El Paso, Texas.79922 < Ft. Worth, Texas 76116

Tat (915):585-3443 ... . <■ Tei;(817) 201-5260,
■ Fax (9:15!;58574944 : ' Fax (8171 5S0-4336 ; *

1 (SSBi 538-34-;;> V 4-.. •,

Company Name:
.P '' .........

Phone#:
■■■','■ (dji'fti ftt ft*' ; ^Tftjiaft ft. : . ft

Address: ; (Street, City, Zip): •: * 'Fax-#:'. ‘ T*-'' :
ft ft,, ■ ■■ (it • .©■ -f't*,% ft, ..... :

■Contact Person: , ift' f 1 - .> .. E-mail:
■ • ■■■ ;. ■ . *’’(£'■ if<■ w

Invoice to: .
(If different from above)
Project #: . ’ Project Name: "-T,

• i4.■'; ' L-'ft.■; '© . '■ i* . • 1 ' .K 7. .
Project Location (including state):

Aft. x; y - ...ft:;
IT • ,f';- . r.-'.SamplerSignature:

■ ,. . ■ :7f -■ M i -X.,,

ft

LAB #
■y L - 'i
toJWKS

FIELD CODE

Wf.

a:-tu.
2

oo
=tt.

E
4.

i>

MATRIX
'f PRESERVATIVE 

METHOD
SAMPLING

'fr
ill£
a

in§

ANALYSIS REQUEST
{Circle or Specify Method No.ft:

CD

O

olr~\ 1

^ i •k iM ft: ^ U

ft ft I 4' / i
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'ft>
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Date: Time:

ft

Received by: Company: - Date:

=..,ft f r- t 4
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Tirrie: ■ Temp°c:
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Field Analysis Sheet
Date: 7/30/2008 Client: Arena Resources ____ ;______ _____

Site: Humphrey Queen Pit _______ Project Number: 094T1685-000

Technic James Wilson, Contaminant: Chlorides

Sample ID
Milliliters

of
Sample

Used

Dilution AgN03
0.028(N)

Result
(mg/kg)

Notations

ID Depth

SB-1 6 10 ...........4 7.100 ■ 2819

SB-1 9' 10 4 ' 6.800 2700

S.B-1: 12 10 4 . 5.600 i 2223

SB-2 6 10 4 8.800 3494

SB-2 9 10 •' 4 7.500 2978

SB-2 12 10 ... 4 . 5.500 , 2184

SB-3 6 10 4 6.400 2541

SB-3 9 10 ..............4 2.50C 993

SBr3 , 12 10 4 2.400 953

SB-4 6.......... 10 ... 4 ....4.300 .... 1707

SB-4 9 10 4 ,3.400 1350

SBm 12........ 10 4 . 3 800 1509

SB-5 6 : 10 . 4 /... ■ 3.100 1231

SB-5 9 TO 4 2.900 i 1 si,

SB-5 12 .. .. 10 4 3.700 1469

SB-6 6 10 4 2.300 913

SB-6 9 10 4 .. 3.400 1350

SB-6 12 10 4 \ 3.500 1390

Center 6 10 ....... 4 2.800 1112 '

Center 8 10 4 1.500 596

Center 9 10 4 2.000 794

Center 11 10 4 3.300 1310

Center 13 10 4 3.200 1271

1 2 0

. 1. ................ 2 0

1 2 0

i: ' 2 . 0

1 2 0

1 2 0

1 .2 0

1 2 0

1 2 0

F = (mi AgNO3)(N)(35450)/m!. sample used :
Soil Sample Volume: 1.0 Grams
Deionized Water Volume •= 20 ml

Page 1



Field Analysis Sheet
Date: 8/20/2008 Client: Arena_______ ________________ _

Site: Humphrey Queen .;..............' ............... . Project Number:
Technican: Johnny litswotth_________________  Contaminant:

Sample ID

Milliliters
of

Sample
Used

Dilution
AgN03
0.028(N)

Result
(mg/kg)

hb-1 2-4 . 10 .... 4 ,2.400 953
hb-1 8-10 .... 10 4 4.300 ......  1707
hb-1 14-16 10 ......... 4 2.700 1072
hb-1 24-26 10 4 0.600 ......  238

hb-1 03-32 10 .2 7.100 1409
hb-1 38-^0 ' 10 .. 2 4.800 953
hb-1 42-44 10 4 3.300 1310
hb-1 44-46 J 10 4 4.000 : 1588
hb-1 50-52 ....... 10 4 2.S00 1151
hb-1 56-58 10 . . .. ...... 4 1.800 .......  715

hb-1 58-50 10 4 1.100 437
■ 1 ... .2 .. o

1 . 2 0
1 2 0

1 2 6

1 2 0
1 ;2 0

1 2 0
.....„ 1 ' 2 0

1 .......  2 0
- 1 , 2 0

1 ..2 0

1 2 .0
1 2 0
1 2 0

\1, 2 0

1 2 . .. . 0
1 2 ......... 0
1 : ' .2 0

' 1 2 0

1 •2 0
. 1. ’.. . 2 0

1 2 0
F = (ml AgNO3)(N)(35450)/ml. sample- used
Soil Sample Volume: 10 Grams
Deionized Water Volume = 20 ml



Field Analysis Sheet
Date: 8/20/2008 Client: Arena ________ ______________________

Site: Humphrey Queen.............................. Project Number: 094-1685 000

Technican:: Johnny Titsworth__________ ______ Contaminant: Chlorides:

Sample ID

Milliliters
of

Sample
Used

Dilution
AgN03

0,028(N)
Result

(mg/kg)
Notations

nb-2 5-10 10 4 2.800 1112 1

hb-2 15-20 10 4 3,100 1231

hb-2 25-30 10 4 . 1,500 ................596

hb-2 35-40 10 ... 4 2.200 ................873

hb-2 45-50 10 . 4 3.300 1310

hb-2 55-60 . . 10 4 2.900 1151

1 2 . 0

............ 1 2 . 0

1 2 0

1 2 0

T ' 2 • 0

1. 2 0

1 2 0

1 2 o

1 2 0 :

' 1 2 0

1 .........2 ,0

1 2 0

1 2 ,0

1 2 ......0

. 1 2 .... 0

1 •" 2 0

1 2 0

1 2 0

1 2 0

1 2 .0

1 2 0

1 2 0

■ 1 2 0

. 1 ....2 0

, 2 0

1 2 o

............: 2 0

F = (ml AgNO3)(N}(35450)/mi. sample used
Soil Sample Volume: 10 Grams
Deionized Water Volume = 20 ml

Page 1



IFiejd Analysis Sheet
Date:. 8/20/2008 Client: Arena ____________ . ____________

Sjte: hurr.phiey Queen _____ ; Project Number: 094-1685-000
Technican; Johnny Titswp’rth ................ ........ Contaminant: Chlorides

Sample ID

Milliliters
of

Sample
Used

Dilution
AgN03

0.028(N)
Result

(mg/kg)
Notations

hb-3 5-10 10 4 0.600 238

hb-3 15-20 10 4 0.500 199

hb-3 25-30 10 4. \ .0:900 .... 35?

hb-3 35-40 10 . 4 ...0.600 .............238 ,-rr.......

hb-3 45-50 . 10 4 0.400 159

hb-3 55-60 10 .... , .4 0/500 199

1 2 0

1 2 .................. o-

1 2 0

1 2 0

1 2 0

.... 1 2 0

1 2 0

1 2 o

...........1 2 0

1 2 0

1 2 0

.1 2 0

1 2 0

1 2 .0

i 2 0

1 2 0

1 2 0

1 2 ... 0

1 '2 . 0

.............1 2 0

1 '2 0

■ 1 2 o

1 2 0

,i .12 0

: 1 ' 2 0

1 ■ 2 0

’ ’ 1 2 0

F = (ml AgNO3)(N)(35450)/ml. sample used
Soil Sample Volume: 10 Grams
Deionized Water Volume - 20 ml

Page' 1



Field Analysis Sheet
Date: 8/20/2008 Client: Arena_____ _______ .

Site: Humphery Queen _____ ______ Project Number: 094-1685-000

Technican: Johnny fits worth____________ ______ Contaminant: Chlorides

Sample ID

Milliliters

of
Sample

Used

Dilution
AgN03
0.028(N)

Result
(mg/kg)

Notations

hb-4 5-10 .... 10 4 1.700 ...............675

hb-4 15-20 . . .10 4 0.700 .278

hb-4 25-30 . ' . . ' 10 4 2.400 953

hb-4 35-40 10 4 . 2.900 1151 t

hb-4 45-50 10 4 2.000 .794

hb-4 55-60 10 4 2.400 953

1 2 .. o

1 2 0

1 2 0

1 2 .0
..... ...^1

2 0

- .... .1 2 0

1 :2 0

1 .2 0 “s '

1 .2 0

1 2 0

........... 1 ...... 2 0

1 2 0

1 .............. . 2 ...........0.

1 2 ..................0

1 2 .0

1 " 2 0

1 2 0

1 , 2 0

1 2 0

1 i 2 0

1 2 0

1 2 .0

'■'1 2 0

1 2 0

., -1 2 0

1 .2 0

1 2 0

F = (ml AgNO3:(N)(35450)/ml. sample used !

Soil Sample Volume: 10 Grams
Deionized Water Volume = 20 ml



Date: 8/20/2008 Client: Arena

Site: Humphrey Queen ______________ Project Number: 094-1685-00C

Field Analysis Sheet

Technican: Johnny Titsworth _____ _____ Contaminant: Chlorides

Sample ID

Milliliters
of

Sample
Used

Dilution
AgN03
0.028(N)

Result
(mg/kg)

Notations

hb-5 5-10 , 10 4 2.000 794.08

hb-5 15-20 10 4 0.800 317.632

hb-5 25-30 . .. 10 4 0.700 277.928

hb-5 35-40 ..... . ' 10 4 0.700 277.928

hb-5 45-50 . 10 4 0.600 238.224

hb-5 55-60........................... . ..." 10 .....  .4 ... ; 0.500 198.52

1 2 0

....... ...1 2 0

1 2 ' 0

............... 1 2 0

1 2 0
;..........1 2 .... o

1 .... 2 ...............' 0

:1 2 0

.1 2 ' 0

1 2 ,0

. 1 2 0
........ 1 2 0

.1 ■2 .0
...... 1 2 0

. .1 2 .0

1 2 0

1 2 0

1 2 0

. .1 . .2 0

..... 1 ... [2 0

1 .... ^ 0

.............1 ' 2 ..............0
...............1 '. 2 0

..1 2 0

1 2 0

1 2 0

. 1 ’ 2 . 0

F = (ml AgNO3)(N);35450)/ml. sample used 
Soil Sample Volume: 1C Grams
Deionized Water Volume = 20 ml



Site: Langiie Maltix.......... Project Number: 094-1690-COO

Field Analysis Sheet
Date: 8/21/2008 Client: Arena ____________________________

Technican: Johnny Titsworth ■ Contaminant: Chlorides

Sample ID

Milliliters
of

Sample
Used

Dilution
AgN03
0.028(N)

Result
(mg/kg)

Notations

LB-1. 6............................... 10 4 3.000 1191

LB-1 12 ..".... 10 4 0 700 278

LB-1 18 10 4 . 1.800 715

LB-1 24...................... - ... ... 10 .......... 4 1.000 397

LBt1 30 10 4 2.400 953

LB-1 36 10 4 1.900 754

LB-1 42 .. 10 4 1.500 596

LB-1 48 10 .4 . 1.000 ...............397

LB-1 55 . 10 4 1.100 437

1 ............. 2 0

1 *2 0

. 1 .. 2 0

1 '.i 0

1 .. 2 0

.............. 1 2 0

1 2 0

1 2 0

1 2 ...................0

... 1 ............ 2 0

,1 ■2 0

1 2 .0

.1 .......2 0

1. 2 ,0

1 ■ 2 0:

1 .2 0

1 2 0

1 2 0

..... 1 2 .........0

1 2 ■ 0

1 2 0

1 ...... ^ 0

1 2 0
... 1 2 0

F = (ml AgN63)(N)(35450)/ml. sample used

Soil Sample Volume: 10 Grams 
Deionized Water Volume - 20 ml

Page 1

l



Field Analysis Sheet
Date: 3/21/2008 Client: Arena,______ ________
Site: i.angiie Matlix ___________  . Project Number: 094-1690-000

Technican: Johnny Titsworih_____ _____ ______ Contaminant: Chlorides

Sample ID

Milliliters
of

Sample
Used

Dilution
AgN03
0.028(N)

Result
(mg/kg)

Notations

LB-2 5-10 . 10 4 1.900 754

LB-2 15-20 10 4 1.000 ' 397

LB-2. 25-30 . 10 4 0.500 199

LB-2 .35-40 , 10 4 0.200 .................79

LB-2 45-50 to 4 0.500 199

LB-2 50-55. .... 10 .4 0200 79

1 2 0

....... 1 .................2 0
! 1 .............. 2 0

1 2 0

1 2 0

..... 1 2 ..'■o'

...... 1 ,2 0

1 2 0

1 ........... 2 ...............0

1 2 0

1 2 .0
:1 ..............2 0

1 2 0
’1 2 0

i. 2 0

1 2 0

i 2 0

;1 : 2 0

1 2 0

1 2 0

1 2 0

. 1 2 0

.1 : 2 0

■1 " .2 0
............ :1 2 0

i ... 2 .0

1 2 .0

F = (nil AgNO3)(N)(35450)/ml. sample used
Soil Sample Volume: 10 Grams
Deionized. Water Volume '= 20 ml

Page 1



Site: Langlie Mattix.................................... Project Number: 034-1690-000

Field Analysis Sheet
Date: 8/21/2008 Client: Arena■______________________________ ..

Technican: Johnny Titsworth_____ ___________ Contaminant: Chlorides

Sample ID

Milliliters
of

Sample
Used

Dilution AgN03
0.028(N)

Result
(mg/kg)

Notations

LB-3 5-10 ............... 10 4 1.900 754
LB-3 15-20 ..... , 10 _ 4 1.200 . 476

LB-3 25-30 10 4 0,600 238

LB-3 35-40 10 .................4 ........ 1200 476

LB-3 45-50 10 4 2.500 993

LB-3 50-55 ... 10 4 ..........1:500 596

1 2 0
..' 1 2 ........... 0

• 1 2 0
1 2 ................... 0

1.
' 2, .....0

.1. 2 0
1 2 0

1 2 0
1 , 2 q
1 2 0

............. 1 2. 0
1 2 ................... 0

.............1 ........... 2. 0
1 2 0

........... 1 2 0
1 .................2 0
1 2 . o'
1 2 0
1 2 . .0

'1 '.2 .0
: 1 2 "o'

i ,2 o
1 2 0

, ‘ 1 .2" . 0

i 2 0
' 1 2 .0

i 2 .0
F = (nrii AgNO3)(N)(35450)/ml. sample used

Soil Sample Volume: 1G Grams
Deionized Water Volume = 20 ml

Page i



Site: La.nglie Maiix . .......... Project Number: .094-1690-000

Technican: Johnny Titswortj_________________ Contaminant: Chlorides

Field Analysis Sheet
Date: 8/21/2008 Client:. Arena_,

Sample ID

Milliliters
of

Sample
Used

Dilution
AgN03
0.028(N)

Result
(mg/kg)

Notations

LB-4 5-10 . . ’ 10 4 6.800 318
LB-4 15-20..... 10 4 0 500 199

LB-4 25-30 10 4 6.500 199

LB-4 35-40 . 10 4 0.300 119

LB-4 45-50 10 .4 0.200 79

LB-4 50-55 10 4 0 no sample, cave in above drill

.1 2 0

1 ......... 2 0

1 ....... 2 0

1 2 0

1 2 0

.. 1 ■2 0

1 ............. '2 0

....... 1 2 0

1 2 0

1 2 0

1 ' 2 0

1 2 0

1 ........... 2 0

1 2 0
\. 1 2 0

1 2 0

1 2 0

.. 1 2 0

1 2 0

. 1 2 .0

.1 2 0

1 2 0

1 2 . 0
i : 2 o

............. 1 2 0

1 2. 0

1 .2 6

F = (ml AgNO:i)(N')(35450)/mi. samole used
Soil Sample Volume: 10. Grams ■
Deionized Water Volume =’20 ml

Page 1



Field Analysis Sheet
Date: 8/21/2008 Client: Arena_______________________ ____________

Site: Langiie Mstix _______ ____ __ Project Number: 094-1690.-00

Technican: Johnny Titsworth _____________ Contaminant: Chlorides

Sample ID

Milliliters
of

Sample
Used

Dilution
AgN03
0.028(N)

Result
(mg/kg)

Notations

LB-5 5-10 . 10 . 4 0.200 79

LB-5 15-20 10 ■4 0.500 199

LB-5 25-30 10 4 0.300 119

LB-5 35-40 to 4 0.500 199

LB-5 45-50 10 4 0.400 159

LB-5 50-55 ........... ............10 ...............4 .....0.300 119

1 2 0

1 2 0

1 2 ....0

1 2 0

.1 2 0

j ,2 0

1 2 0
i 2 0

1 2 0

1 2 0

1 2 0

1 ........... 2 0

1 2 0
......... 1 2 0

•1 2 o

1 2 0

1 2 0

i 2 o

1 2 0

.. 1 2 0

1 2 0

1 .. . . 2 o

1 2 0

1 2 0

1 2 , o

1 2 0

1 2 0

F = (ml AgNO3)(N)(35450)/ml: sample used
Soil Sample Volume: 10 drams
Deionized Water Volume = 20 ml



Report Date: 'September 22’, 201)8 \Y< fik Order: 8000230 - Page Number: 1 of'-2

......................................................  ........ ...  ............
I:Iiin'iphre\r-Qiieeri

.......... . • “• m.8" '■! . •:
Nfix:\i

Summary Report

Mike Hagan
Et.eoh. Environmental, Safety Report: Date: Septembisir 22. 20(18

P.O. Box 8409. Work "Order: 809(1230

Midland. XX.. 79708 'lillll[Ullllllll[ll!lllllllljllll!III»l

Project Location: NK .la!. NM
Project; Name!: Tluii i phrev-Queen

Date Time Date
Sample .Description. Matrix.. Taken . Liken Received
172503 SevierWell water 2008-08f29 10:42 2008-09-02.
172504. . Willis Well water 2008-08-29 . 10:20 .. 200S-09-02

Sample; 172503 - Seyler Well

Pararri Flsg; Result ............... Units... RL
Hydroxide Alkalinity <1.00 ing/L as GaC’o3 1.00
Carbonate Alkalinity <1.00 mg/L as GaC.‘o3 LOO
Bi carbonate Alkalinity 107 mg/L iis'C;‘iC<)3 . -LOO
Total Alkalinity 167 uig/L as CitCo3 4.00
Dissolved Calcium 390 mg/L 1.00
ClilOride 1020 mg/L 0.-500
Fluoride <1.00 mg/L 0,200
Dissolved Potassium 10.6 mg/L 1.00
Disso! ve< 1 Magnesium 127; mg/L 1.00
Dissolved Sodimii 363 mg/L LOO
Nitrate-N 15.2 mg/L 0-200
Sulfate 11UU mg/L 0.500

/:❖ = %,itf

Sample: 172504 - Willis Well

P.uam Ping ............. . Result . Units RL
Hydroxide AHcitliuiry <1.00 liig/L as CiC.'3 1.00
Carbonate Alkaliiiic y <100 mg/L ;ts C;iCo3 1.00
BicarlKniatii Alkalinity 217 ing/ D iis.GaCo3 . 4.00

'■■outmu,..! .,

TriM;aAhalyfii& Inc. • 0701 Abijr.d'Jbn Ave.-, Suite.:!-) Luiibock, TX ~!M24-:I5.I5 • (806) '.794-129(1

This, is only a svminai'n: Please., refer to the complete report, -package for quality control data.



Report, Date: September 22; 2(lfJS‘ Work Order: 809023d • Page Niimjicsr: 2 of: 2

Humphrey-Queen NR ,1.3. \!M

'•ample 172504 ''tint inn ni ...

Panel! Flag Result , Units

---—----- —™*—T-

ILL :
Total Alkalinity 217 mg/E as CaCo3 4.00
Dissolved Galeiiiny 149 nig/L 1.00
Chloride 273 ,mg/L 0.500
Fluoride 2.01 mg/L O.2U0
Dissolved Potassium: 6.31 mg/L LOO
Dissolved Magnesium 43.1 mg/T 1.00
Dissolved Sodium 160 mg/L LOO
Nitrate-A’ 3.12 '.Ug/L 0-.200
Sulfate. 253 ........ am/I 0.500

1\P 0

TraiieAnaJyiiis, Inc. (5701 Aberdeen Avo,, Suite 9 • 'Lubbock, TX 7942<-Pl51d • (§06) (94-1290

Tfm js only a mminary. Please, -refer to the complete report package for yunMy control Anta.



uoteEAmms,

8701 Aberdeen-Avenue", Suiie 9, LubBock. "Texas 79424 800*378*1296
■200 East Sunset Road.. Suiie E" ETPasti; ‘Texas7392?. 888*588*3443
5Q02 Basin Street, Suite A3 Midland. Texas 73703
8808 Gsmp Bowie Biyd, West, Suite 180 Ft, Worth, Texas 75116

E-Mail: lafitStfaoeanalysis.cdinV

806*794•1236 
..915*585*3443 
■432* 689 *6301 
817-201*5260

■FAX 806* 794 *'12.98 
FAX'. Si 5 • 585* 494*1 
FAX 433*589*6313; 
FAX 817 * 560 » 4338.

WBENG: 23701.0

Certifications

HUB: .175243 9743100-865.30. DBE: VN 20607
NGTRGA WPW1338444 Y09Q9

NELAP CertifiGations

Lubbock: Tf047£i4219Pi3-TX El Paso: T10470422l-OSAI'X Midland: TH)4.70'439'2-08PrX
LELAP-fj2003 LELAP-(j2()02

Kansas ii-! 0317

Analytical and Quality Control Report

Mike Hagaii
Etocb ISnvii'omtiaiiial Safety

P.O. Bo:. S-4G9 
MidiautL TX . 79708

Report Date: Snpteiiiiier 22, 2008 

Work Order; 3090230

Project Li.ioktipii: NE lak NM 
Project Name: ikn.-jhivy-Queen
Project Number: Himiphrey-Qumi

Enclosed are. t:h« Analytical R,t:poct, tuid Quality Control Report for the following aamj,>k(s) submitted to TracaAmtlyKis. in
Date i Date

_PeHcrijil ion Matrix. Taken Taken Received
172503 Sevier W'ell
Sample
172503“
1725(14. Willis We!!

water
water-

20084)8-29
20US-08-29

10:42
10:20

200S419rO2 
20!l.>l 19-112

NOTE;
Work Order.8090230; Nitrate reeieved out of hold time.

1’lietie results r&Hrft&sht -Cudy liie sun pies, received in the laboratory. The Quality Control Repot’! is generated on a batch 

basis. All tiifonnaijtiii contained in this report: is for the riiialyt.tt:a;l bui.ehfesj in which your sa.uiple(s) wen; analyzed.

! his report consists of a iotai of 25 pages-kmi, shkll not be reproduced except in its entirety. \yitlioiit written approvri-l df 
TraceAtialysis, hie.



slLJmI

Dr. Biaii Left with. Director

Standard Flags
B - The sample (outaim less than ten times the rnnrerirration found in the method blank.

Page 2 of 25



Case Narrative

Samples for project Humphrey-Queeu were received by TtaceAnalysis, Inc. on 2008-09-02 and assigned to work order 809023U. 
Samples for work order 8090230 were received intact at a temperature of 4.0 deg. C.

Samples were analyzed for the following tests using their respective methods.

Test Method
Alkalinity SM 23211B
Ca, Dissolved S 6010B
Chloride (IC) E 3llU.ll
Fluoride (IC) E 300.U
K. Dissolved S OtJl 0B
Mg. Dissolved S G010B
.N'a, Dissolved S 601QB
N03 (IC) E 300.0
S04 (IC) E 300.0

Results for these samples are reported on a wet weight basis unless data package indicates otherwise.

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS 
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order 
*000231.1 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined 
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with 
each preparation batch to ensure data integrity.

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general 
data comprehension. Please contact the laboratory directly if there are any questions regarding this project.

Page 3 of 25



Report Patfe;. September 22. 2008 
Humph i'ey-.Quetm

! Work On it
Humphri

•r: 8090230 
iy-Queen.,

Pagd Number: 4 of 25 
NE dal. N.M

Analytical Report

Sample: 172503 - Seyler Well

LalWirafory: Midland
Analysis: Alkalinity Analytical Method: S.M 2320B,

A

Prep Method: N/A
QC Ratcii: .5210*1 Date Analyzed: 2005-09-04 Analyzed By: AR
Prep Batch; :44fi7l. .Sample Preparation: 2008-09-05 Prepared By: AR

Parameter Flag
RL

Ilesuli Fails Dilutidii RL
Hydroxide Alkalinity: <1'.00 mg/L as CaCo3 1 LOO
Carbonate Alkalinity ci.uo ing/L as GaCoS: 1 1.00
B i'cai-bpi kite A1 kali hi ty 167 ing/L as CaCu3: 1 4.00
Total Alkalinity 167 ing/L as CaCo3: i 400

Sample: 172503 - Seyler Well

'Laboratory: - Lubbock
Analysis: Csl, Dissolved. Analytical .Method: S tipiOB Prep Method:. S 3005A
.QC Batch: 52 ISO Date Analyzed: 2()()S-09-08 Analyzed-By:. IP
Prep Batch:' 44070 Sample Preparation: 2008-09-05 Prepared By: K'V

Parameter Flag
RL

Result ’Units' Dilution ' RL
Dissolved Calcium. 3»6 . i '0‘g/L It.' ........... " 1.00.

Sample: 172503 - Seyler Well

.Laboratory: Midland
Analysis: Chloride (1G) Analyticai Mothpd: E 30(1.0 Prep Method: N/A
QC Batch: 52(109 Date. Analyzed: 2OOS-.09-O3 Analyzed Bv: AR
Prep Batch: 44594 Sample Preparation: 2008-09-03 ' Prepared By: AR

Parairieter .Flag
RL

Result Units ................... Dilution RL
Chloride 1020 100 0.500

Sample: 172503 - Seyler Well

Laboratory: .Midland
Analysis: Fluoride (IC)
QC Batch: 52000

Prep Batch: 11494

Analytical Method: E.300.0
Date: Analyzed: 20Q8-09-.03:

Sample Preparation; 2008-0903

Prep Method: N/A
Analysed By: AR
Prepared By: AR



Rgporl; Date: September 22, 2008’ j Work Order; 8090230' Page Number: 5 (if 25

Hiiii.iilin-y-t^.i(:i;!i ' Huinplir(;y-Quw::!i- NE dal,NM

Panimeter ...., . Flap,
RL

. Result .Units Diins ion RL
F!t:uridf; . <1,00 mg:/L: .a 0.200

Sample: 172503 - Seyier Well

-Laboratory: ■ Lubbock
Analysis: K, Dissolved
jQG Batch: 52186

Prep Batch: 44670.

Analytical Method:, 
Date Analyzed: 
Sample Preparation:

S 6O10B;
2008-09-LIS
2008-094)5

Prep Method: 
Analyzed. By: 
Prepared By:

S 30G5A'
TP
K\'

Parameter Flat,
RL

Result, Units. Dilution RL
Dissolved Poi.issimi! 10.6 “-/I- r 1.00

Sample: 172503 - Seyier Well

Laboratory: Lubbock
Analysis: Mg. Dissolved
QG Batch: 521S6
Prep Ba:ch: -14670

Analytical Method? 
Date Analyzed: 

Sample: Preparation:

S (iOiOB
2008-09-08
2008-09:05

Prep Method: 
Analyzed By:

■ Prepared By:

S 3005A 
TP
KV

Pummel er Flag
RL

Result Unas Dilution Hi.
Dissolved Magnesium 127 !i'g/L ..... 1 1.00

'Sample: 172503 - Seyier Well,

La boratoiry: Lubbock
Analysis: Na, Dissolved
QC' Batch': 52186
Prep Batch: 14.670

Analytical Methoi 1: 
Date .Analyzed:
San ipie Preparetion:

S 6010B
2008-09-08
2.U08-09-.05

'Prep Method: 
Analyzed By: 
Prepared By:

S 3()05A 
TP
KV

Pa rain filer Flag'
RL

.Result l.oiirs Dilution RL
Di.ssolved Sodiiiin. 363 !i:?/L 10 1.00

Sample:' 172503 - SeyierWell'

Laboratory: jVIkiliUlfi 
Analysis: N03 (10)

QG Batch: 520l)9
Bflip Batch: -14594

Analytical Method: E 300.0
.Dale. Analyzed: 2()OSr09-f)3

Scsmjjlt- Preparation: 20084)9-03

Prep Method: N/A
Analyzed BV: Alt
Prepared By: A Pi



Report Date: September -22. 200S
iRiinphrey-Qiieen

Work Order: 809023Q 
Hnmpl.rey-Qutvn

Page Number; 6 of 25
NE .fill NM

pjffani^lnir Flag,.
RL

Result. Units ■ Diluth m R:L
Nitrate-N 15.2 .. mg/L 5. 0-2II0

Sample: 172503 - Seyler'.WeU

Laboratory: Midland
.Analysis; S04 {IC1 Analytical Method: 

Dare, Analyzed:
E 300,0 Prep Method: N/A

QC Batch: 52009 2008-09-03 Analyzed By: AR
.Prep Batch: 44594 Sample Preparation: 2008-09-03; Prepared' By: AR

.Parameter Flag
RL

Result Units Dilution RL
Sulfate 1160 -mg/L. A Bio ..................... 0,500

Sample: 172504 - Willis Well

Laboratory: Midland ,
Analysis: 'Alkalinity Analytical Method: SM 2320B Prep,'Method: N/A
QC Batch: 52104. Date Analyzed: 2008:09-05 Analyzed By: AR:
Prep Batch: 4407,1 Sample Preparation: 2008-09-05 Prepared By: AR

Paraimjujr Flag
RL

Result Units . Dilution RL
Hydroxide'Alkalinity <1.00 mg'/L as GaCo3 ................ 1 LOO.
Carbonate Alkalinity .<1,00 ing/'L as C!aCo3 1 1.00
Bicarbonate Alkalinity 217 irig/L as C;.i.Go3 1 4.0(1
Total Alkalinity 217 ing/L as GaG'i.'l 1 4:00

Sample: 172504 - WiUis Well

Laboratory: 'Lubbock
Analysis: Ga, Dissolved- Analytical Method: S (KHOl'i Prep Method: S 3UU5A
QC Batch; 521S4 Date Analyzed: 2008:09-08 Analyzed By: TP
Prep Batch: 4467(1 Sample Preparation: 200S-09-05 Prepared By: KV

Parameter . Flag.
RL

Result Units Dilution RL
Dissolved Calcium ' .-. HO mg/L, 1 too-



'Report- Date: 'S'ejftenihor 22. 2008 

Mumpluey-Dueeii
Work Order: S090230 

Humphrey-Qui on
Page Number: .7'of 25 

NB .Jai, NM

Sample: 172504 - Willis Well

.Laboratory: Midland
Analysis: Chloride (IC)
QC Batch: 52(109

Prep Batch: 44594

Analytical Method: 
Date Analyzed:

■ Skiiipie Preparation

E.300.0 
2008-09-03 

: 2008-09-03

Prep Method: 

Analyzed By; 
Prepared By:

■N/A
AR
All

Parameter. .Flag
RL

Result Units Dilution RL
Chloride- :273; ("g/F ' ' . . ....io ...................... 0,500

Sample: 172504 - Willis Well

Laboratory: Mi dlnn d
Analysis: Fluoride. (IC")
QC Batch: 52009
Prep Batch; '44594

..Analytical Method: 
Date Analyzed: 
Sample P rep; trail Oi i:

F. 300.0 
:2GOkO9"03 ■ 

2008-09-03

Prep Method:
. Analyzed By: 

Prepared By:

■ H/.k ' 
■AR

AR

Parameter Flag
RL

Resuit . .Units- ....... .Dilution:. ......RL
Fluoride 2.01 .ihg/L fj' 0.200

Sample: 172504 - Willis Well

Laboratory:' Lubbock
Analysis: K, Dissolved
QG Batch: 521:85
Prop 13att;h: 44(5.70

Analytical Method: 
Date Analyzed:
Sample Preparation::

S C010B
2008-09-08
2008-09-05

Prep Method; S 3Q05A 
Analyzed By: TP
Prepared By: KV

Parameter ; Flag:
RL

Result Units Dilution ... RL.
Dissolved Potassiutii: 6.31 irig/L i i.oo:

Sample: 1.72504 - Willis Well

Laboratory: Lubbock
Analysik Mg;. Dissolved
QG Batch; 52185 
'Prep Batch: 44670

Analytical Method: 
Date Aiialyzedi 
Sample Preparation:

S 60 ! t)B
2008-09=08 
'20 OS109-05

Prep Method: S 3005A 
Analyzed By. TP 
Prepared By: KV

Parameter Flag,
R.L

Result Units. Dilution RL
Dissolved Magnesium. 43.1 ' :<:g/l- 1 1.00
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Sample: 172504 - Willis Well

Laboratory: Lubbock
Analysis: Na., Dissolved
QC Batch: 52185
Prep Batch: 44670.

Analytical Method: 
Dale Analyzed: 
.Sample Preparation:

S 001.013
200S-09-dS:
2008-1)9-05

Pr.ep. Method: S 3005 A, 
AnalyzedBy: TP
Prepared By: KY

Paraiiii'ii-r Flag
. Rl- 

Rtssult Units Dilution RL
Dissolved Spdhiid ICO u:g/1- 1 L00

Sample: 172504 - Willis Well

......

Lai xua ti >r-y: Mi rllmiel
Analysis: N03 (1G.1
OG Bat<a: 52009
Prep Batch: 44594 •

Analytical Method: 
Date Analyzed: 
Sample Preparaiion:

E 300:0 .
20084)9-03
200S-09-flB

Prep Method:- 
Analyzed By: 
Prepared By:

N/'A
AR
AR

Parameter Flag
RL

Result ijnits Dilm ion RL
N.it.rai.e-N ........3.12 tngy'F 5, 0.200

Sample: 172504 - Willis Well

Laboratory.: M idlaiid:
Analysis: SO.4 (IG)

QC Batch: 52009
Prep Batch: 44594 .

Analytical Met hud; 
Date. Analyzed: 
Sample' Preparation;

E 300,0
2008-09-03
2008-1)9-03

Prop Method: 
Analyzed Bv: 
Prepared By:

N/A
AR.
AR.

Parameter Flag. ...
R.L

Result; Units Diliit ton RL
Sulfate 253 ... l. 10 0.400

Method Blank (i) QC Batch: 52000

QC Batch: 520(19 ■_ Date Analyzed: 2008-09-03
Prep Batch: 445.94 Q.G. Preparation:. 2008,-09-03

A ii iiiyaed. .By: :A R 

Prepared By: AR.

MDL
Parameter F’.itg Result Units RT
ciii.uiih- ' ...... v 172 ............ : ■itig/L,; ' ;o;5



Repyrfc Date': September 22.. 2008 Work Order: 8090230 Pago Number; 9 <jf 25
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Method Blank (1) QC Batch: 52009 \

QC Batch: 52009
Bmp Batch: 44594

Date Analyzed: 20(18-09-03
QG Preparation: 2OOS-09-O3

Analyzed By: AR,
Prepared By: All

Parameter Flag/'
MDL

Result Units RL
Fluoride •coil99' . nig/L 0.2

Method Blarik (1)

/

QC Batch: 52009

QG'Batch: 52(109
Prep Batch: 4-1594

Date Analyzed; 2003-09-03
QC .Preparation: 2008-09-03

Analyzed By: AR
Prepared By: AR

Parameter Flag
MDL

Result , Units RL
NitratteN <0,0.120 .. mg/L 0.2.

Method Blank (!) QC Batch: 52009'

QC Batch: 52009
Prep Batch; 44594

Date Analyzed: 2008-09-03
QG Preparation: 2008-09-03

Analyzed' By: AR 

Prepared By: AR.

Piu-ameter 14 ag ...........
MDL

Result linil.s 111...
Sulfate <0.0320 ntg/L • 0.5

Method Blank (1) QG Batch: 52104

QC Batch: 52104
Prep Batch: 44671

Date Analyzed: 2008-09-05

QC Preparation: 2008-09-05
Analyzed By: AR
Prepared By: AR

Parameter .................. Flag
MDL

............ Result Units- . ill.
ByH n *.id<; Alkalinity 
Gdrbh! iat<: .4 ika-1 hiity 

Bicarbonate Alkaliuiiy 
Totai Alkalinity

' <1.00 
" -1.00 

<4.00 
<4:00

mg./I. as GaCb3 
mg/L CaCt>3 
tiig/L as CJaGoS 
nig/L.as CaCo3

.........1
1
4
4



•Report Date: September 22: '2008 Work'Order: 8090230, Page Number: J O of 25
Hniiiphn.'y-Oiieen Humphrey-Queen NE Jal, NM:

Method Blank (1)

QG 'Batch:. '52185 

Prep Batch: 44070

)

Parameter.

QC Batch: 521,85

Date Analyzed:

. QC Preparation:

Flag,-. .

2008-09-08
2008-09-05

MDl,
Result Units

Analyzed By: 'TP 
Prepared By: KV

RU:
Dissolved 'Calcium.. <0.175 'uft/L 1

Method Blank (1)

QC Batch: 52185

QC Gn.tcdi: 52185

Date Analyzed: 2008-09-08 Analyzed Bv: TP
Prep Batch: 44670 QG Preparation: 200.84)9-05 Prepared By: KV .

Parameter ........ Fia.g ................
MDL

Result Units RLI

<0-327 ing/L 1

Method Blank (1.)

QC Batch: 52185

QG Batch: 52185

Date ..Analyzed: 2008-09-08 Analyzed By: TP
Prep Batch: 4-4670 QG. Preparation: 2008rO9-05 •Prepared By: KV

Parameter ................... Flag
MDL

Result. Units , RL ,
Dissolved JHaftiiiiatirS <0,148 :■ cig/L 1:

Method Blank (1)

QG Batch: 521S5

QG Batch: 521S5

Dale Analyzed: 2008-09-08' Analyzed By: TP
Prep Batch: 44670 QC-Preparation: 200S-09-05 Prepared By: KV

Parameter . . -.......... Flag
MDL

Result ■ .Units .................RL
Dissolved Sodium <0:244 ui.a/L " .......1.
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Page jNumber: 1 1 of 25 

NE-lal, N.M

Method Blank (1) QC Rat'd']i: 52186

QC Batch: 52.186
Prep Bat'd!: 4-16.70

Date Analyzed: 2008-09-08
QC Preparation: 2008-09-05

Analyzed By: TP 
Prepared By: KV

Parameter Flag
Mill.

Result Units RL
Dissolve!i Galciuin. <0.178 . .■ tHg/L A . . "" I

Method Blank (1) QC Batch : 52186

QC Batch: 521S6
Prep Batch: 4.4070

Date Analyzed: 2008-09-08
Q(' Preparation: 2008-09-05.

Analyzed By: TP
Prepared By: KV

Parameter .Flag
MDL

Result Units RL4|

<0,327 mg/L. .1.

Method Blank (1) QC Batch 524.86 ’

..... .......—::",M . '.. . --------- ■......... ................t

QC Batch: 52186
Prep) Batch: 44G70

D tile Analyzed; 2008-09-08
QC Preparation: 20(18-09-05

Analyzed By: TP 
■Prepared By: KV

Parktneler
MDL

■Result. Units RL
Dissolved Magnesium <0.148 : . , nig/L 1'

Method Blank (1) QCi Batch :, -52186

QC> Batch: 52:186
Prep Batch:' 446.70

Date Analyzed: 2008^09*08-
QC. Preparation: . 2008-09-05

Analyzed By: TP
Prepared By; KV

Piirainptor , Flag .

MDL
Result Unite: RL

Dissol ved'Sodium
______:-------------;_________________: .:-----•:------ ■

<0:244 !,’F-'L 1
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Duplicates (1)

QC Batch; 52104 Date Analyzed: 200S-09-05 Analyzed. Bv: A R
P.r«p -Biiliitb: 446-7.1 QC Prepara,lion : .2008-00-1.15 Prepared By: AR

Duplicate S;.tuple RUB
Primni Result Result tin its .Dilution RPD. Limit,
H vdrox i d e Al kalini ty <1.00 <1.00 ihg/L as* GaGo3' 1 0 " ' 20
Carttoirate A .knlinity <1,00 <1.00 tiig/L as CaGb3 i ' o 20
Bicarbonate Alkalinity 8-5.0 SS.O mg/L as.Gti.Cb3 i. 4 20
Total. Alkalitiity :.85;0. .88.0 tut'/'l. its CaGo3 i •! .. 20

Laboratory Control Spike (LCS-1)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed Bv: AR
Prep Batch:. 44594 QC Preparation: 2008-09-1)3 Prepared By: AR:

i.es Spike. Matrix Rue:.
Panin: Result Units Dil. Amount ■ Rest tit , Rub,: Limit,
Chi bride- 1 i -5 nig/L, 1 12,5 <0.172 90 . 90 - 11.0

Percent recovery-is based pit the spike result,. RPD is based on the spike and spike-.d'tipli,cate result.

l.CSD S|>i.ke Mat ri>. Rec. RPD
Param Result Units Dil, Amount Result Ret,. Linni RPD Limit
Chloride 11.5 nig/L; .1 12.5 <0.172 90 . 99 - no o.

Perceut recovery is baser! Oti the spike result;. RPD is based on the spike and spike, duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By: AR
Prep Batch: 44594 QC Preparation: 200S-U9-O3 Prepared By: AR

LCS S pi ke Matrix Ret'.
Param Result Units DO. Amount , Result RLint it
PI it.',ml'- ......2:30 mg/1. 1 2.50 . ,.<0.199 92 ■ 90-110

Percent recovery is based on the spike result. RPD is based on the spike ajid spike duplicate, result;.

USD Spike Matrix Rut. RPD
Param . Result .Units Dil. Amount Result. Ret. Limit RPD l.iittit
Fluoride! 2:37 . titg/L 1 2:50, <0:199... ..... 95 .....90 - 110 3
Percent recovery is based bti fclie spike result:, RPD is based on -fcjie spike and spike duplicate result,.
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” - • ........... ...... ............. ...... ..... ..... ' ".........  .  , 1   7*-----------

Laboratory Coni rol Spike (LGS-1)

QG Batch: 52009 Date Analyzed: 2008-09-03
Prep Batch: 44594 QG' Preparation: . 20084)9-03

1 .CS Spike
Baram Result. Units 'Dill Amount

A

r

Matrix
Result

tnalyzed By: AR,
'repared By- AR

Rec
Roc. Limit

iSitratc-INr 2.26 mg/L 1 . 2;50\ <0:0120 9(1 90 111.1

Percent recoverv is bused oil the spite result: RPD is based oh the spike mid spike duplicate-result.

USD Spike- Matrix Ret;, RPD
Param Result. Units Dil. .Amount Result Roc. Limit . RPD Limit
(Si i Irate-N 2,26 mg/L 1/ 2.50 <0.0120;. 90 90 - 110 0

Percent, reedverv .is based on the siiike result; RPD is based on, the; spike, aini spite duplicate result:.

Laboratory Control Spike (LCS-1)

QG Batch: 52009 Date A nalyzed: 200S-09r'0? AJlalyzed By: AR
Prep. Batch;. 44594 QC Prt;parat.ibii:: 20084:l9-i03 P reputed By: AR

I.CS Spike. Matrix Bee.
Pararii

• ' •• .......... . ... ....
Result Units Dil. Amount Result Rec., Limit.

Sulfate 11 2 nig/I. 1 12:5 <0:0320 90 90 -IICI

Percent recovery is based on ihe:spiW<Uresult;;. RPD is based tin the spike and spite duplicate result.

USD Spike Matrix Rec. RPD
Param Result Units Dil. Amount Result Red. Limit RPD Limit
Sulfate 11.2 mg/L 1 12.5 <0.0320 90 '90-no .0

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LGS-1)

QC Batch; 521 So Date. A iialyzed: 20084)9-08 Atiiilyzed By; TP
Prep Batch: 44040 Q G Preparation; ,2O0S-()‘)4 !5 Prepared By: KV

'LGSj Spike Matrix: lice.
Param . Result Units Dil.. Ainoiint Result Roc. Li tint
Dissolved Calcium 19.6 mg/L ’ 1 ' 50:0: <0.i75 99 85 - .1.15

Percent recovery is based on- the spike result.. RPD' is based1 on the spike and spike'duplicate result.

I-CSD Spike Matrix ,Rec. RPD
Parain Result i. nits Dil. .Amount Result: R.eo. Limit RPD Limit
Dissolved Galchiiri •19. i ing/L 1 5p:0 . <0:i75 “ 99 85 115 I] . . 2d

Percent recovery.is based bn the spike result. RPD is based on the spike and spike duplicate result.
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Laboratory Control Spike (LCS-T)

QC Batch; 52185 Date Analyzed: 2.00S-09-08 Analyzed By : TP
Prep Batch; 44070 QC Preparation: 20084)9-05; Prepared By : KV

PCS Spike Matrix Rec:
Pamir. Result Units. Dil. Aii'tpliiifc Result; Rcc. Lin.ii
Dissolycd Potassium' 49,4. tng/L 1 -500 <0.327 90 815 -1! 5*

Percent recovery is based on: the spike result. RRD is based on the spike arid spike duplicate result:

I.CSD Spike .Matrix Recj. RPD
Parent Result; Units Dil. Aiuomit Result fee.. Limit RPD Limit
Dissolved Potassium . . 49,2 iiig/L 1 50.0 <01327 98' 85 -,1.15 ; 0 . 20 . .

Pei'ceiit recovery1 is based on the spikeTesiilt. RPD is based pn tile'spike arid spike duplicate result.

Laboratory Control Spiike (LGS-1)

QG Batch: 52185 Date Aimlyzijd: 2008:09:08 Analyzed; By; 'TP
Prep Batch: 44670 C)C Preparation: 20084)9-05 Prepared By: KV

I.CS Spike . Matrix Rer.
Pwain ■ Result Units Dil. Amount Result Rue. Limit
Dissolved Magnesium. 48.6. ■ mg/l. . 1 . 00.0 ■ " <0,148 . ; .97 85: 115

Percent recovery is based on the spike result. itPp is-based on the spike and. spike duplicate result.

I.CSD- Spike Matrix R.uc. RPD
Pararn Result Units, Dil. Amount Result, Rcc. Limit RPD Limit:
Dissolved Magnesium 48.2 mg/L i 50:0 .96 85 - 115 1 20

Percent; recovery is based pit the spike result. RPD is based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QG Batch: 52185 Date Analyzed: 2008-09-08 Analyzed By: TP
Prep Batch: 4467!) QG Preparation: ■20084)9-05 Prepared By: KV

I.CS Spike Matrix. Ret:.
Para in: ........Resell Units Dil.. Amouut. Result ■ Rcc. Limit
Dissolved Sodium 50.1 rng/I. I ' ' '75010 ' . <0.214 100 85- 115

Percent Recovery is based On the spite result; RP'D ik ■based on the spite mid spite dil]Uicarp result.

I.CSD Spike Matrix Rcc: RPD
Pamir. Result. Units Dil; Amount, Result Rec; Limit . RPD Limit
Dissolved Sodium....... 19.2 liig/L 1 504) <6.244 98 '85 - 145 2 20 .

■ • - ' " .  ; _ -............. —:------------------------------------------- ^ _ .--------- : m  

Percent recovery is based on-the spike ■■result. RPD is based on the spike arid Spike dupiir;,vu; result.
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Laboratory Control Spike (LCS-1),

QC Batch: 52186
Prisp Batch: 44070

Date Analyzed: 2008-09-08
QC Preparaliou: 2111)8-09-05

' Page ■Number: 13 of 2g
NF. dal. NM

Analyzed- By: 1'P 

Prepared By: KV

Pa nun
CCS

/Result" Dnits1 Dil.;
Spike

Amount
Matrix
Result Rec.

' .Rein.
Limit

Dissolved Calcium ' 49.6 mg/L 1 50:0 .. <0,175 99 85 > 115

Percent recovery is based'oh the spikeresult: RPD is .based on the sp.ike aiid. spikeduplicate-result-.

Param

LCSD

Result; Units Dil.
Spike

Ana "mi!
Matrix
Result

Rue.
Her. .Limit:. RPD

RPD

'Limit
Dissolved Calcium / I-1 1 mg/L, . M ' 50.Q. :<0.175 ' :. 99 85 - 4 15 0 20- . '

Percent recovery ig- based tin the spike result. RPD Is ha si si nii the Spike and. spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 321 §'6

Pi-hp Batch: 44670
Dale Analyzed: 

QC Preparation:
20US-O9-0S
2008-09-05

Analyzed 43 y. 
Prepared 'Bv:

: TP 
KV

I’iUiUI;
l.CS

- Result, Units..... Dil.
Spike

Amount
Mai rix
Result !?<•<•.

Rec.
Limit

Dissolved Potassium ■ 49:4 mg/L . 1 50.0 <0.327 99 85 V l ib

Percent recovery is based on the spike result. RPD is based On the spike and spike' duplicate- result.

P.iunrii
LCSD
Result Units Dii.

Spike
Amount

Matrix
Result

Ri'c.
Ree. Limit RPD

RPD
Limit

Dissolved Potassium .49,2 mg/L ' 1 50X1 <0.327 AS 85 -/115 0. .' 20

Percent recovery is based bn the spike result., RPD is based oh the spike -and spike duplicate, result. 

Laboratory Control Spike (.LCS-1).

QC Batch: 

Prep Batrli.
52 ISO 
44070

Date Analyzed: 2Q0S-G9TJ8
QC Preparation: 20l}S-09-(jfi'

.Analyzed Bv: TP 
Prepared Bv: KV

I.CS ‘Spike
Dil.

Matrix1
Lin.ii

Dissolved Magnesium ' .48 X, ... mg/L. .1. 50.0 <0,14.8 97 85 - 115

Percent, recovery is based oil the spiKmresuIt. RPD is based pi i the spike and spike duplicate result-

Pa ram'

LCSD

Result Units Dil.
Spike

Amount
Matrix
Result,

Rec.
Her. Limit RPD

RPD
Limit,

Dissolveil 'Magnesium 48.2 . mg/L 1 . ' 50.0 <0,143 96 35 - 115 1 . 20 //

Percent recovery is based On the spike result. R,PD is based on the spike arid spiky, duplicate result.-
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Laboratory Control Spike (LCS-1)

QC Batch: 52186 Date Airaiyzcd: 20118-09-08 Analyzed By: TP
Prep Batch; 44670 QG Preparation: 2008-09,05 Prepared By: K V

i.CS Spite Matrix Rec.
1'.train Result, Units Dii; Aiubuiit Result Rec. Limit.
D isst lived, So cl j u in ,50.1 nig/ L 1. 59.11 <0.244 100’ 85-115

.Pfenfenl; recovery is-Based on the spike result! RPD is based on the spike and spite duplicate result..

LCSD Spike Matrix Rec. RPD
T’ariitii Result; Units Oil. •Amount. Result Rec;, Limit: RPD Limit

Dissolved.Sodium 19.2 iiig/L 1 50.0 <0.244 ; .'98 '85 -113 '2,'" -"20;-

IVneiii recovery,; is bused Oil the spiled result:. RJPD is based Oil the spike and spite du plicate result:..

Matrix Spike (MS-1) Spiked .(Sample: 172504

QC Batch; 52009 Date Analyzed: 2008-09-9.4 Analyzed By: AH
Prep Batch: 44594 QC Preparation: 2008-09-03 Prepared By: AR,

MS'. Spite Matrix Ret;.
I’aram...................... Result 'Units Dii. Amount Result Rec. Limit

Chloride ;. |v , ; ,329 mg/L 5 ,... 02.4 280 . 78 90 - 110

Percent recovety is based On-die.spike- rtsmik;, R.PD is based on die spike and spike duplicate result.;

MSB Spike Matrix flees RPD

Paiaui Result;' Units Dii. Amount Result Ret:.. Limit; , RPD limit.;:
Chloride- ^ -« ... . .. ing/L . 5 ., 62.5 280 . 77 90 - 1 10 0

f 5T I on the spite result; RPD is based on the spike and spike .'duplicate result.

Matrix Spike (MS-l) Spiked Sample: 1.72504

QC Batch: 5200.9 Date Analyzed: 2008-09-4)3 Analyzed By: AR
Prep Batch-: 44594 QG Preparation: 2008-09-03 Prepared By: AR.

MS Spike Matrix Rec.
Pararn Result: Units Dii. Amount Result Rec. limit

Flyoridti _ -1f ........ 11.7 mg/1. 5 12.5 ......... 2 .........78 00 - 110

Percent, recovery is based on. the. spike result;. RPD is based on the, spike and spike, duplicate result.

1 Matrix spike recovery out of Goiltr'll iimitMue to matrix interference. Use LCS/0C5D to ilernonsirate analysis is under control';
-’Matrix Spike recovery nut; of control llrnits dne in matrix interference. Use fCo/l.CdO i6 dimiunscrau; fmitlj'fiis is under t:cml>rt>l.
'’Matrix spike recovery out of control limits chic tf> ;mnt-rix interference. Use L'CS/LClSU to. demonstrate analysis is under cciiurol.
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MSD Spike Matrix Ree. RPD
Pitram Result Units Dil, Amount Result l-ioc. T.,imit RPD Limit
Flnpride ‘1: 11.7 l'ng/L. 5 12.5 2 78 90 - 110 0

Percent reeuvniy is based :...............bn' the spike ‘result:. RPD iB based on the spike and spike duplicate result:.

Matrix Spike (MS-1) 'Spiked Sample: 1172504

QG Batch: '520(39 Date Analyzed: 2008,09-03 Analyzed By: AR
Prep Butch: 44594 QG .Preparation: 2008-09-03 Pn pared By: All

MS Spike Matrix Itr-c.
Par am •Result Units Dih Amount . Result. Ree Limit
tMrafe-N . 11-1 ■ !iwk:: 5 12.5 3.J 90 90. - .110'

Percent recovery is based oil the spike result. RPD is based on the spike arid spike duplicate result.-

Para.ni
MSD

Result Units, Dil.
Spike

Amount
Matrix
Result

Rpc,
Ree. Limit, RPD

RPD
Liniit

iNitrate-N a 14.3 mg/L 5 12.5 3-1 90 90 - 110 1

'Percent recovery is based on. t.he spike result:. RPD is H;tseri on the 'spike and spike duplicate result.

Matrix Spike (MS-l j Spiked..Sample: 1:2504

QG Batch: 52009 .Dat'd Analyzed: 2OU8-09-O3
Prep Batch: 44594 QG Preparation:-. 2008-09-03

Analyzed Bv: Alt 
Prepared By: A R

MS Spike Matrix Ree.
Puram Result Units Dil. Amount Result, ’Ret:.. Limit
Sulfate ^ ~307 mg/L ""if ' 62.5 ' .263: . 70 00- UO'
1--------------------------—-------------------- ~—:--------——------;-------------------- ---------------- :—.................... ....—;——11 ........^—------ ---------- ---------—:---- :———
Percent; recovery is based on tlRvspike result. RPD is Based .on the spike anrl spike .duplicate, result.

MSD Spike Matrix .Rep. RPD
Piiraut fldsult- Units Dil, Amount Result Ret:. Limit R.PD ..L-iiiiit:.
S ii.l fate ' f ' 308 mg/L 5 02.0 263; 72 90 110 0

Percent recovery is based on the Spike result. RPD is based on the spike ami spike, duplicate result.

Matrix Spike (MS-l)

QG Batch: 52185
Prdp Batch: 44070

Spiked Sample: in 2504

Date Analyzed: 2008-09-08
QC Preparation: .2008-09-05 * *

Analyzed By: TP
Prepared By: K V

spite recovery ul'nVii.rrrl liniirs dm: to matrix interferences Use l.OS/LCSlt to demonstrate analysis is Under eoncrel..
* Matrix spike recoveiy niit of control limits tjiiR to matrix interference; Use LCS'/LCSO to dcinnnsi race analysis is iiiiiier control.-
^Matrix spite recovery out. of control limits cue to matrix interference. Use Lp'$/LGSD In fiemihisirBte analysis is under control.
"Matrix spite recovery pin. of rnnttpl limits.due to matrix interferen'er:, Use M. y ,’l.t'SI) in demonstrate. analysis is under t.-cmlriil.



fjfepori; Oak>: S.epteml.ier 22,. 2008. YVork. Order: 8,090230 ’Page Number: 18'of 25
Ihupphrey-Queeii •Hiuiiplir^vQutseu NE Jab N.M

Paraur
. MS
Result. Units Dil.

Spike
Amount;

Matrix
Remit Rea.

Rec,.
Limit

Dissolved Calcium' ' 1.04 nig/L 1 50.0 110 90 75 - 125

Percent recovery is based bit the' iipike result. R PD is based on the spike ant 1 spike, duplicate result:

MSD Spike Matrix Ret;.: RPD
Pai'iun. Result Units

■ ...
Amount Result Ret:. Liniit RPD Limit

Dissolved Calcium 101 nig/L 1 50.0 S4 75 - 125 ' ' 2 20

Percent recovery is based on (die spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 172504

QC Batch; 521S5 Date, Analyzed: '2(108-09,08 A nalyzed Biy: TP
Prep Batch; 4,4.670 QC Preparation: 2008-09-05 PrRpa.rpd By: KV

MS Spike Matrix Rec.
Param ................ Rest :lt. Units Dil. Amount .Result Rec,. Limit
Dissolved Potassium .55.0 nig/L, 1 50.0 6.31 99' 75 - 125.

Percent recovery, is based'on i(lie spike result. RPD is based bii the spike and Spike duplicate result.

MSD Spike. Matrix Rec. RPD
Para.UI Result Units Dil. Amount H "Stilt.. Rec. .Limit. RPD Limit
Dissolved Potassium. " 5612 .i'iig/L T...: 50:0 0.31 100 75 - 125 0 20

PerCcjnih:i«Covery iis baaed on (lie spike result.: FLPD is based on the spike' arid spikeduplicate result;.

Matrix Spike (MS-1) Spiked Sample: 1/2504

QC Batch: 52185 Date Analyzed: 200<8-d9,08 Analyzed By: TP
Prep Batch: 44070 QC Preparation: 2008-09,05 Prepared By: KV

MS Spike Matrix- Rec.
Param Result Units Dil Amount ...Result Rue.. Limit
'DisyoJyed Magnesium 01.0 nig/L' 1 50.0 43.L 9.6: 75 - 125

Percent recovery is based nu the spike result. RPD is based on t he Spike arid spike duplicate result.

MSD Spike Matrix Rer. R.PD
Param ; Result. Units Dil. Amount.. Result Rep: Limit RPD „ Limit
Dissolved Magnesium , '91.8 ......uig/1. 1:' / 50.1! " ' 13.1 .97 75 - 125 1 20

Porcen't, recovery is based on the ijpike result. RPD is based on the spike mid spike duplicate result;

Matrix Spike (MS-1) iSpikec1 Sampk: 172504

QC Batch: 52185 Date Analyze,!: 2008-09-08 Analyzed By; TP
Prep Batch: 44670 QC Preparation: 2008-09-05 Prepared By; KV
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Parajji
MS

Result Units
Spike

Dil.,- Amount

—— r  —= — tt-——-v8-:---

Matrix Ree.
Result, Ree Limit

D.issyl veil Sodium. 204 Mft/I- ' i 5o:o 160 ......... SS ' 75 - 125
Percent recovery -'is based. on the spike result. RPD is based on the spike arid spike duplicate restflt-

■MSP Spike Matrix Ree. RPD
I’iirasii ................... Result, Units Oil. Amount, Result; . Ret;-. Limit RPD . Limit
Dissolved Sodium. 202 ' ing/L 1 50.0 460- 84 75 - 125 1. 20

Percent; recovery, is based on the spike, result,; RPD is based, on the -pike and spike diiplicnte result.

Matrix Spike (MS-1) Spiked Sample::.172503

Q,C Batch: 52186 Date; Analyzed: 2008-09-08 Analyzed By; TP
Prep Batch': 44670. QC Preparation: 2008-09-05 PrcpmedBy: KV

MS Spike Matrix Ree.
Param ■Result . Units; Dil. Amount Result Ree. Riant
Dissolved Calcium 443 tng/R. i 5o:o . , 396 .94 75:- 125 '

.Percent: recovery is: based oil-the spike, result/ ItPD is- based ■ 'ii :In spike and spike duplicate result.

MSD Spike Matrix Ree. RPD
1? fir am Result Units ... Oil. Amount Result R.eo. Limit . RPD Limit
Dissolved Calcium 43.4.... ing/L- 1 50.0 396 70 75 - 125 2. 20

Percent recovery is basfe'd on thij- spike result;. RPD is liased on the spike and spike dt)i plicate result.

Matrix Spike (MS-1) Spiked Sample: 172503

QC Batch: 5218G Date A iialyzed: 2008-09-08 Analyzed By; TP
Prep Batch: 14670 QC Pit■partition: 2008-09-05 Prepared By: KV

MS Spike Matrix lieu.
Param Result Units Dil. Amount; 141.111 . Ree.. Limit
D.issol ved Pptassiiiiri ........ 60.4 m>«/R 1 50.(1 10.0 100. 75-125.

Percent recovery is based oil the spike result. RPD is based'pn ilm spike and spike du.plicate result.

MSD Spike Matrix Ree. RPD
Puruu. ....Result Units Dil. Amount Result Rue,. Limit. RPD Limn
Dissolved Potassium 61.4 uig/L 1 . 50.0 Hi.ii 102 75 - 125 2 2(7

Percent recovery is based on.-thp.-spike result. RPD is based on tiie spike, and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: ,172503

QC Batch: 52186 Date Analyzed: 200S-Q9-Q8 Analyzed By: TP
Prep Batch: 44670 QG .Preparation: 20084:19-05 Prepared By; K V
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MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Dissolved Magnesium 173 mg/L 1 50.0 127 92 l’5 - 125

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param Result Units Dil. Amount Result Rec. Limit RPD Limit
Dissolved Magnesium 17C mg/L 1 50.0 127 98 75 - 1:25 2 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 172503

QC Batch: 52186 Date Analyzed: 2008-09-08 Analyzed By : TP
Prep Batch: 44670 QC Preparation: 2008-09-05 Prepared By : KV

MS Spike Matrix Rec.
Param Result Units DU. Amount Result Rec. Limit
Dissolved Sodium 408 mg/L 1 50.0 303 90 7'5 - 125

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MSD Spike Matrix Rec. RPD
Param Result. Uuits Dil. Amount Result Rec. Limit RPD Limit
Dissolved Sodium 412 mg/L 1 50.0 363 98 75- 125 1 2(1

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

Standard (1CV-1)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By: AR

ICVs ICVs ICVs Percent
True Found Percent Recovery Dare

Param Flag Units Cone. Cone. Recovery Limits Analyzed
Chloride mg/L 12.5 11.2 90 90-110 2008-09-03

Standard (JCV-1)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed Bv: AR

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Units Cone. Cone. Recovery Limits Analyzed
Fluoride mg/L 2.50 2.43 97 90 - 110 2008-09-0J
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Standard (ICV-1)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By: AR

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Units Cone. Cone. Recovery Limits Analyzed
Nitrate-N mg/L 2.50 2.27 91 90- 11(1 2008-09-03

Standard (ICV-1)

QC' Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By: AR

IC'Vs ICVs ICVs Percent
True Found Percent Recovery Date

Param Flag Units Cone. Cone. Recovery Limits Analyzed
Sulfate mg/L 12.5 11.2 90 90- 111) 2008-09-03

Standard (CCV-1)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By: AR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Units C'onc. Cone. Recovery Limits Analyzed
Chloride mg/L 12,5 11.3 90 90 -1 m 2008-09-03

Standard (CCV-1)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By: AR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Units Cone. Cone. Recovery Limits Analyzed
Fluoride mg/L 2.50 2.38 95 90 - 1 HI 2008-09-03

Standard (CCV-I)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By: AR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Units Cone. C (MIC. Recovery Limits Analyzed
Nitrate-N mg/L 2.50 2.2C 90 90- 110 2008-09-03
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Standard (CCV-1)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By: A R

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Par am Flag Units Cone. Cone. Recovery Limits Analyzed
Sulfate mg/L 12.5 11.3 90 90- 110 2008-09-03

Standard (ICV-1)

QC’ Batch: 52104 Date Analyzed: 2008-09-05 Analyzed By: AR

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Par Htn Flag Units Cone. Cone. Recovery Limits Analyzed
Hydroxide Alkalinity mg/L as C'aCo3 0.00 <1.00 0-200 2008-09-05
Carbonate Alkalinity mg/L as CaCo3 0.00 248 0 - 200 2008-09-05
Bicarbonate Alkalinity mg/L as CaCo3 0.00 5.00 0 - 200 2008-09-05
Total Alkalinity' mg/L as CaCo3 250 253 101 90- 110 2008-09-05

Standard (CCV-1)

QC Batch: 52104 Date Analyzed: 2008-09-05 Analyzed By: AR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Par am Flag Units Cone. Cone. Recovery Limits Analyzed
Hydroxide Alkalinity mg/L as CaCo3 0.00 2.00 0-200 2008-09-05
Carbonate Alkalinity mg/L as CaCo3 (1.00 252 0 - 200 2008-09-05
Bicarbonate Alkalinity mg/L as CaCo3 (J.OO <4.00 0- 200 2008-09-05
Total Alkalinity mg/L as C'aCo3 250 254 102 90- 110 2008-09-05

Standard (ICV-1)

QC Batch: 52185 Date A iialyiied: 2008-09-08 Analyzed By: TP

ICVs ICVs ICVs Percent
True Found Percent Recovery Date

Par am Flag Units Cone. Cone. Recovery Limits Analyzed
Dissolved Calcium mg/L 50.0 51.2 102 90 - 110 2008-09-08

Standard (ICV-1)

QC Batch: 52185 Date Analyzed: 2008-09-08 Analyzed Bv: TP
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Param ...Flag UllitS; ,

ICVs
true

Cone.

ICVs
Fon iid 
Gone.

ICVs 
Percent 

: Recovery

Percent
Recovery

Limits
Date

Analyzed
Dissolved Potassium-. Wg/b . 50.0 50.3 : ioi : ; ,90 7 110 2008-09-08

Standard (1CV-1)

QC Batch: 52185.

Pa:an; Flag.:

E

Units:.

ate Analyzed:

ICVs
True
Cone.

2008-09-08

ICVs
Found

.Gone.

ICVs
Percent

Recovery

Anal

Percent
Recovery

Limits

yzed By:: TP

Date
Analyzed

Dissplved Magnesium iitg/L ,50.0 103: 00 • 110 2008-09-08

Standard (ICV-1)

QG Batch; 52185 Date Analyzed: 2008-i i<j-i is > Analyzed By: TP

ICVs . ICVs. ICVs Percent
True Found Percent Recovery Date.

.Pararn Flag Units Cone. Cuiic. . Recovery Limits. Analyzed
Dissolved Sodium 50.0 51.5: : 103 . 90 - lid 2008-09-08

Standard (CCV-1)

QC Batch; 52185 Date Analyzed: 2008- 09-iiS Anal,rzed By: TP

cevs CCVs CCVs Percent
True Found Percent Recovery Date

Param -. Flag Units Cone. Cdnc: Recovery Limits Analyzed
Dissolved Calcium

...
Iitg/L 50.0 •ILLS 100 ' 90.-110 2005-09-08

Standard (CCV-1)

QG Batch: 52185 D ate Analyzed: 2Q0S-09-08 A mil.' •zed By: TP

CCVs "CCVs CCVs- Percent
True Found Permit Recovery Date

Param . Flag Units Cone. ■Code; Recovery Iritnits .\nal\ zed
Dissolved -Potassium '»g/tr 50.0 19.4 / ■ 90 00 - 110 " 2008-09-08 "

Standard (CCV-1)

QC Batch: ■52185' Date Analyzed: '2(:)(JS-09-()S Analyzed By; TP





Cation-Anion Balance Sheet
DATE: | 0/22/2008

Sample#

-172503 £
Calcium

ppm
_39d

Magnesium

ppm

127

Sodium Potassium ; Alkalinity Sullate Chloride Nitrate

:ppm ppm . . ppm PPm ppm . ppm.

363 I 10.6 ■ |: 167 | ued l: 1020-1 15:2

^..4®,.......J:.....a:3i -
217. I

.253 .3,12:

Fluoride Bromide 

ppm; ppm
.0

JDS EC 
ppm pMHOs/cm

.172504 MS 43.1 r.01

Sample It- Calcium Magnesium Sodium Potassium Alkalinity Sullate. Chloride Nitrate ..Fluoride Bromide Cations Anions Percentage

in meq/L in rnsq/L in meq/L in meq/L in meq/L in meq/L in meq/L in meq/L in meq/L iii: meq/L i n me q/L in;meq/L Error
. 172503 19,76 .

| 10.45.
15,79 .0.27 3,34 . 24.15* I: 28,77 1.085128 0. 46.27 57;35 -I i I*-21.38056426

' ' 172504 7.44 | 3:55 ' 6.S6 0.16 4.34 5.27
| 7.70

0.2227368 0.1058064 -...LJ 1.8.10 ■■ ,7-« ! | 2.606086766
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Certifications
HUB: 1752139.743100-8.65 36:
NCTRCA WFWB3841llYO.909:

DBE: YN 20657

NELAP Certifications
Lubbock: T104:704219iOS-YX ’ El Paso: T104704221-08-TX

LE LAP-02003 LELAP-02002
Kansas E-10317

Midland: T1BI704392T)8-TX

Analytical and Quality Control Report

Mike Hagan.
Etcgh Environmental Safety -RnpOrt-Dato: September 22. 2008

P.O. Box 8469 
Midland, XX. 7970S

Project Location: NE Jal, NM 
Project; Name: liuiuphrey-Queeu
Project. Number: Humphrcy-Qudm

.Enclosed arc the Analytical Report ami ■■Quality Qeiitroi’ Report Tpr the following sanipie(s) submitted to TraccAnalysis, Inc.
Date ’ Time Date

Sample Description Matrix Taken Taken Received
] 72503' ...............SevlerXVfTi ---------'' WateT“~“' ' 2008*08*29 "...... ~7... : "r“"'1S5ppF

1,72504Willis Well_______________________ water .. . 2005-08*2940:20.2008-09-02

NOTE
Work Order 8090230: Nitrate redeved out of hold time;

Work Order: 8090230

IlllllllllillUlllill



TTese result.* represent, only the Samples received in the laboratory, The Quality .Control I-tepoft 'is-generated on a bathli 
basis-. All information contained hr tliis-report; is for fhe.aiialyjiical ba.tch(es) iii which your s<unp!§(s] were analyzed.

This report consists of a total of 25 pagbs and shall not b‘o reproduced- except in it.s entirety, wit-tarni, -written approval of 
TraCbA-naiysis-, lno.

Dr, ''Blair Leftwich, Director

Standard Flags
B Tlic sample contains less than i':ou -times tlic cyficcntYaiion fouiKi in the inctUod blank,

Page 2 of 25



Case Narrative

Samples for project Humphrey-Queen were received by Trace Analysis, Inc. on 2008-09-02 and assigned to work order 8090230. 
Samples for work order 8090230 were received intact at a temperature of 4.0 deg. C.

Samples were analyzed For the following tests using their respective methods.

Test
Alkalinity 
Ca, Dissolved 
Chloride (IC1 
Fluoride (1C) 
K, Dissolved 
Mg. Dissolved 
Na, Dissolved 
N03 (IC)
S04 (1C)

Method 
SM 232013 
S 6010B 
E 300.0 
E 300.0 
S 6010B 
S 6010B 
S C010B 
E 300.0 
E 300.0

Results for these samples are reported on a wet weight basis unless data package indicates otherwise.

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS 
and MSD will indicate if a, site specific matrix problem is occurring, however, it may not pertain to the samples for work order 
8090230 since the sample was chosen at random. Therefore, the vtdidity of the analytical data reported has been determined 
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with 

each preparation hatch to ensure data integrity.

All other exceptions associated with this report haw been footnoted on the appropriate analytical page to assist in general 
data comprehension. Please contact the laboratory directly if there are any questions regarding this project

Page 3 of 25
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Analytical Report
Sample: 172503 - Seyler Well1

Laboratory:- Midland '
Analysis;: Alkalinity
QG .Batch: .52104

Prep Batch: <14071

Parameter Flag,.

Analytical Method:. 
Date Analyzed: . 
Sample Preparation:

RL
Result

SM 2320R
2008-09-07,

2008-09-1)5

"Units-

Prep Method:- 
Analvzed By: 
Prepared By:

Dilution .

. N/A 
Alt
A.-R

RL
Hydroxide-Alkalinity < 1.00 mg/L- as <JaCo3 1 1.00
C&rbODaie Alkalinity <1:00 m.ii/L as GaGo3 1 LOO
Bi ea r.boi i ate A Ike lint t,y 167 mg/L as CaG(.;i3 t 4,00
Total Alkalinity 167 mg/L as CaCo3 1 1.01)

Sample: 172503 - Seyler Well

Lab oratory: L u b bo ck,
Analysis: "Ca, Dissolved Analytical Mfethpd: S 001 OIL PiiOp Method: S 501)5 A
QO Batch,: 52.186 Date, Analyzed: 2008-09-08 Analyzed By: TP
Prep Batch: 44670 Sample. Preparation: 20084)9-05 Prepared By: KV

Parameter Flag
RL

Result Units . Dilution. RL
Dissolved'Calcium: 306 rng'/Ir . 1!), 1.00

Sample: 172503 - Seyler. Well

Laboratory: Midland
Analysis:. Chloride (1C) Analytical Method: E 300.0 Prep Method: N/A
QC Batch: 52009 Date Aiialy/.ed': 2008-09-03. Analyzed By: AR
Prep Batch: 44594 Sam pic Preparation:

RL

20118-1.19-03 Preiiared By:- AR.

Parameter Flag Result ■Units. .Dilution RL
Chloride 1020 mg/L 100 0.50(1

Sample: 172503 - Seyler Well

Laboratory: Midland
Analysis: Fluoride: (IC) A it al yt,i C al M ef.’Kofi: E 300.0 Prep Mctli(Ml. B/f
QO Batch:, 52009 Date Analyzed: 2008-09-03 Analyzed Iiv: Alt

Prep Batch: 44594 Sample Preparation: 2008-09-03 Prepared Eiv: AR
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Parameter 'Flag. Result links .Dilution RL

Fluoride ; - .00 ing/L.......... -5 ■ ______ 0.200

Sample: 172503 -r Sevier Well

Laboratory: Lubbock'
Analysis: K, Dissolved
QC Batch: 52180’

Prep Batch: 14670

Analytical Method: S tilllOB
Dan- Analyzed: 2008-09-UN
Sample Preparation: 200S;-09-05

Prep Method: fS 3005A 
Analyzed By: TP
Prepared By: KV

Parameter Flag
RL

Result Units Dilution RL
Dissolved Potassium'; 10.6 ing/L ; ;i POO

Sample: 172503 - Seyler 'A ell

Laboratory: Lubbock
A rialy sis: Mg. Dis'sol ved Analytical .Method: S 6010B Prep ..Method;:. $; 3Q05A:

Q'G Batch: 523SO Date Analyzed; 2008-09-08 Analyzed Bv: TP

Prep Batch: •MO70 Sample Preparation: 2008-09-05 Prepared By: KV

Parameter. Flag
Rl

. Result . Units Dilution RL

Dissolved Magnosiuin 127 . .m/A . i . .1.00,

Sample: 172503 - Sevier Well

Lubbock
Analysis: Nit, Dissolved
QC Batch: 52156
Prep Batch: 4-1070

Analytical Method: 
Date Analyzed:' 
Simple Preparation)

S6010B
2008-09-08
2008-09-05

Prep Method: S': 
Analyzed By: 11
Prepared By: lv'

3003 A

\t'

Puraiueter Flag
RL

Result;. Units Dilution ILL

DifisdiyQfl.Sodiuni 363 mg/L ......... io................ U00

Sahiple: 172503 - Seyler Well
/

Prep Method: 
Analyzed By: 
Prepared By:

Laboratory: Mi diaiul
Analysis: AT(:)3; (lC)
QC Batch: 52009
Prep Batch; 4.4594

Analytical Method: 
Date, Analyzed: 
Sample Preparation:

E 300.0 . 
20084)9-03 . 
2008-09-03

N/A
AR
AR.
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Parameter Fhig
RL

Result Units Dilution RL
Nitrate-N: 15,2 . mg/L ... 5 0.200

Sample: 172503 - Seyler Well

Laboratory: Midland
Analysis: SO-1 (1C)
QC Batch: 521:99
Prep Eialieh: 44591

Analytical Method: 
Date Analysed:: 
Sample Preparation:

E.300.0 .
2008-09-03

2008-09-03

Prep Method: 
Analyzed By: 
Prepared By:

M/A

AR;
AR

Parameter. Flag
: HI..

Result Units DilutiOn RL
Silif.'U.: 1100

Sample: 172504 - Willis Well 

.Midland
Analysis: Alkalinity Analytical Method: S.V! 2.3201) -Prep Method: N/'A
QG Batch: 52104, Dale Analyzed: 2008-09-05 ■A hilly zed..IJy: AR
Prep Batch: 44071. Sample Preparation: 9008 09 05 Prepared E!y: AR

R.L
Paramo ter Flag, Result Units ■Dilution RL
Hydroxide Alkalinity <1.00 mg/L as CaG63 1 1.00
Carbonate- A1 kal in i t,y <1.00 mg/L HS 'CaCo3 1 I'.QO
Bicarbonate Alkaiinitv 217 nig/L as CaGo3 i: 4.00
Total Alkalinity 217............... mg/L as GaGp3 L . 4.00

Sample: 172504 - Willis Well

Laboratory: Lubbock
Analysis: Ca: Dissolved Analytical Method: S 001 OB Prep Method: S 3005A
QC Batch: 52185 Date Analyzed: 2G08-09-0S Analyzed By: TP
Prep Batch: 44.670 Sample Preparation’; 2008-09-05 Prepared By: 14 V

Parameter .................................. Flag.......
RL

Result. . ... Units .Dilution RL

Diswivel! Cnlcinm 149 1.00
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Sample: 172504 - Willis Well,

L aborat or y: .VI i < 11 an d
Analysis: Chloride (1C)

QC Batch; 52009
Prep Batgh: 44591

Analytical Method; E 30(40
Date Analyzed: 200S-09-03’

Sample: Preparation: 2008-09-03

Prep. Method: 

Analyzed By: 
Prepared By:

N/A
AR.
AR

Parameter Flag
Rl.

Result .Units Dilution Rl
Chloride 2.73:;;:r;.. .......mg/i. ............... .1.0............................. 0.500

Sample: 172504 i Willis Well

■Laboratory: Midland
Analysis: Fluoride (1C)
QC Batch: 52000
Prep Batch: 4459-1

Analytical Method: E 300.0
Date Analyzed: 20QS.-09-IK5
Sample Preparation: 2008t09-03

Prep Method:

Analyzed By: 
Prepared By:

N/A
AR.
AR

Parameter . . . Flag
Rl.

.Result Units Dilution . Rl
Fluoride 2.01 .............mg/L 5 ..................... 0:200

Sample: 172504 - Willis Well

Laboratory: Lubbock
Analysis: K: Dissolved
QC Batch: 521,85
Prep Batch; .44070

Analytical Method: S (iOlOB
Date Analyzed: 2008-09-08

Sample Preparation:- 2(H)B-09-05

Pr.ep Method: S 3005A 

Analyzed By: TP
Prepared By: KV

Parameter Flag..
RL

..............................Res::!!. ....................... Units,............ Dilution Rl

Dissolved Potassium' ........................ 031......................... mg/! ................... 1- ................... 1.00

Sample: 172504 - WRlis Well

Laborat.orj': Lubbock
Analysis:' Mg. Dissolved
QC Batch: 52.1.85
Prep Batch: 44670

Analytical Method: S 601 OB
Date Analyzed: 200S-Q9-08
Sample Preparation: 200S-09-05

Prep Mei.hod: S 3005A 
Analyzed By: TP

Prepared By: KV

Parameter Flag
III.

Result .. Units; . Dilution... „ Rl.

Dissolvetl Magnesium; 43.1 ' mg/L ’ ... - -F ' 1.00
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Sample: 172504 T Willis Well

Laboratory: Lubbock
Analysis: Na. Dissolved
QC liat.ch: 52185

Prep Batch: -14670

Analytical. Method: 
pate Analyzed: 
Saiiiple Preparation:

S IK HUB
2008-09-08
2008-09-05

Prep Method: S 3.0()5A 
Analyzed By: TP
Prepared By: K V

Parameter Flag
R.L

Result Units Dilution RL

Dissdly&l Si.:> dih m 160
..........................

' ! ; log

Sample: 172504 - Willis Well

Lab ora to ty: Midi ari d
Analysis: N03 (1C)
QC. Batch: 52009
Prep Batch: 44594

An aiyt.i cal .VI cf.liod: 
''Dai'fr Analyzed: 
Sample- Preparation:

E 3(10.0
2008-09-03
2008-09-03

Prep Method: N/A 
Analyzed- By: All •
Prepared By; AR

Parameter Flag:
RL

.. -Result. Units . .Dilution RL

NitratcJN 3.12 mp/L.. . .... 5A 0.200

Sample:- 172504 - Willis Well

Laboratory: Midland
Analysis:
QC Batch: 
Prep- Batch:

soil (JO)

-52009
44594

Analytical Method: E 300.(1
Pate Analyzed: 2008-09-03
Sample Preparation: 2008-0!)-03

Piep Method: N/A 
Analyzed By: AR
Prepared By: All-

Parameter
RL

I'lac -Result.. Units Dilution; RL.

Sulfate " 253 mg/L 10 0.500

Method Blank (1) QC Batch; 52009

QC Batch: 
Prep- Batch:

52009
44594

Date. Analyzed: 2008-09-03'
QC Preparation: 2008-09.-03

Analyzed By: AR

Prepared By: AR,

Parameter
MD1.

Flag Result Units RL

Chloride <0.172 ...»ng/l. ......0,5



Report-0:tte:-. September 22, 2008 , Work Order: 8090230 Page Number: -9 of 25
LliiihplireytQueen HumpkrcyrQiieen NEdai. NM

1 ...... . 1

Method Blank (1) QC Batch: 52009

QO Batch: 52009
Prep Batch: 44594

Bate Analyzed: 2008-09-03
QG Preparation: ,2008-09-03

Analyzed By: 
Prepared By:

AR
AR

Parameter . «ag
MDL

Result Units PI.

Fluoride <0.199 • / . riig/L ■ 0:2

Method Blank (1) QG Batch: 52009

CiG Batch: 52009

Pr6p Batch: d«159d
Date Analyzed: 2008-09-03
QG Preparation: 2008-09-03

Analyzed By:*
■ Pcpa.ii.d By: ■

AR
AR.

Parameter Flag
MDL

Result Units RL

Nitrate-!* <0.0120 !Ug/l. 0:2

Method Blank (I) QG Batch: 52009

QG Batch: 52009
Prep Batch: 44594

Date Analyzed: 2008-09-03
QG Preparation: 2008-09-03

Analyzed By: 
Prepared By:

AR
AR

Parameter Flag , .......

MDL
. Resuli ... , Units. ■ RL

•Sultetr ...... ..................... <0.0320...... ........... ...... mg,'I. - .,0:5

Method Blank (1) QG Batch: 52104

QG Batch: 52104 Date. A
Prep Batch: 44971 QG Pn

Parameter . Flag

nalyzcd: • 2008-09-05
aparation: 2008-09-05

MDL
Result

Analyzed By: 
Prepared By:

. Units

ah;
AR

R.f.

Hydroxide Alkalinity <1.00 ihg/L as CaCo3 1
Carbonate Alkalinity <1.00 rng/L as CaCoS 1

Bicarbonate Alkalinity <4.00 nig/.L.as GaC.o3 4

Total Alkalinity- <4.09 . mg/L as Ca.C'.i-i 4



■Report-.' Drue: September 22, 
Rump lire v- Q u eei i

2008 Work t 
limn

Irder: S09023Q 
phrey-Queeii

Page Number: 10 of- 25 
NE Jal, N.M

Method Blank (1) QC Batch: ■ 52185

QC Batch: 52185
Prep. Batch: *14070

Date Analyzed: 
QC Preparation:

2fjqS-09-08'
20084)9-05

Analyzed By: TP
Prepared. By: KV

Parameter -Flag
MDL

Result Units- R.L
Dissolved Galciiirn <0.1,75, . mg:/L 1

Method: Blank (1) QC Batch: 52185

QC Batch:- 52185
Prep Batch: •1*1(170

Date Analyzed: 
QC, Preparation:

2008*09 as 

2008-09-05

Analyzed By: TP 
Prepared By: KV

Piirariiutcr .. .Flag
MDL 

lies ill L UhiU Hi-
pissoIvM^rotassiuiii <0.327. i-ng/L 1

d

Method Blank (1) QC Batch: 521S5

QC Batch: 521:85
Prep Batch: • '11070

Date Analyzed: 
QC Preparation:

2008-09-08
2008-09-05

Analyzed By: T:P 
, Prepared By: 1\V

Parameter .. Flag
MDL

Result Units .......................................Rl.

D issoi ved Magii e.siii rn <(1.1/18, tng/L ............................... 1

Method Blank (1) QC Batch: 52185

QC Batch:, 52185
Prep Batch: 44070

Date Analyzed:; 
QC Preparation:

2008-09-08
200S-09,-05

Analyzed By: TP 
Prepared, By : KV

Parameter Flag
MDL

Result, Units RL-
Dissolved! Sodium <0.2-1-1 nig/L i



Report Date: September 22, 200S
H urn pi trey- Queen

Work
Hun

Order: 8090230; 
lphrcy-Quwn

Page Number: .1.1 of 25 
NB JaJ, m.

Method Blank (I) QC Bai.rl:: 02186

OC Batch: 52186
Prep Batch: '1-1670

Date. Analyzed: 
QC Preparatiitn

2008-0'M 18 
: 201)8-09 HO

Analyzed By: TP 
prepared By: KV

Parameter Flag
MDL

Result, Units RL
Dissolved Calcium <0.170 mg/L. 1 .

Method Blank (1) QC Batch: 52186

QC Batch: 02186
Pren Batch: 44070

Date Analyzed: 
QC Preparation

2CIQS-09-0S 
: 2008-09-05

Analyzed By: TP
Prepared By: I\V

Parameter Blag
MDL/

Result. Units HI-
Dissolved Potassium <0.327 mg/L ' 1

Method Blank (I) QC Batch: 02186 .

QC .Batch: 02180
Prep Batch: ••14671)

D.ate Analyzed: 
QC Preparation:

2008-09-08
2008-09-05

Analyzed By: TP 
Prepared By: KV

Paraihtiter ■... Pl»g ,............... . ..
MDI.

Result ....... . Units RI.
.Dissolved N-l.'iom.::! ....... " <0.H8 mg,/I- 1

Method Blank (l) QC Batch: 521SG

•QC Batch: .52186
Prep Batch:- 4467.0

Date Analyzed: 
QC Preparation:

2008-09-08
2008-09-00

Analyzed By: TP 
Prepared By: KV

Parameter Blag
.\:dl

.Result ' Units- ...............RL
Dissolved Sodium <0.244 ..... ........... nig/L 1



Report Rate: September 22, 2008 
llumphrey-Queen

Work Order: §090230 

Hinuphrcy-Quceii
Page Number; 12 of 25 

NJ:'. -Jal: NM

Duplicates; (1)

QG Batch: 52104 Date Analyzed: '2008-09-05 Analyzed By ; AR
Prep Batch. '44071 QC Preparation: 2008-09,05 Prepared By ; AR

Duplicate Sample ' RPD

Pararn Result Result, Units Dilution RPD Limit
Hydroxide, Alkalinity <1.04 <1.00 • ing/L as GaCf)3 •p" 0" 20
Car bouaie A lkn.I i n i tv <4.04 <1:00 mg/L as CaGo3 I 0 20
Biearbdnai.e A1 ita 1 ini ty 85,0 88.0 mg/L as GaC63 i 4 20
Total ..Alkalinity . 85.0 88.0 mg/'L as GaGo3 ..........,1 4 20

Laboratory Control Spike (LCS-1)

QG; Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By : AR
Prop Batch: 44594 QC Preparation: 2008-09-03 Prepared By: All

LCS ; Spike Matrix Rec.
Panun Result Units Dil. Amount Result Roc. Liinij.
Chlbrklfi: 11.5 nig/l’j 1 12.5 <0.172 90 90 - 110

Percent, recovery is based- on Urn spike result. RPD is- based on. the spike And spike duplicate result.

LCSD Spike Matrix Rec. RPD
Param Result Units Dil. Amount. 'Result. Rec. Liiiiit RPD Limit

Chloride .................11..4 mji/'L 1 12.5 . . <0.172 90 90 - 1.10 0

'Percent recovery is based oil- ■the spike result;. RPD is-based on the spike and spike duplicate result.

Laboratory Control Spike (LCS-1)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By:; All
Prep Batch: 44594 QC Preparation: 2008-09-03 Prepared By: AR,

LCS Spike Matrix Ret;:
Param Result. Units Dil;. Amount Result Rec. Limit

Fluoride 2.3:1 :' mg/L ' 1 ■ 2.50 . <0199; 92 90 - ,l;lt)

Percent recovery is based on the spike, result. RPD is based on the -spike and spike 'duplicate result.

lCsd Spike* Matrix Rec. RPD

Piirain Result Units Dil. Amount,, Result Roc.. Limit RPD Limit
Fluoride .............. 2:37 nig/:L 1 2.50 <0.199 95 90 - 110 ,3

Percent recdvfery is based on the spike; result. RPD’is on ifespike and-knike duplicate result,.

v



Report Date: September 22, 2008: Work Order: 8090230
Huinpiirny-Qiieen HTiimplirey-Queen

Page Number.: 13 of 25 
MEM, MM

Laboratory Control Spifoe (LCS-1)

QC Batch; 52009 Date Analyzed: 2008-09-03' •Analyzed By: All
Prep Batch: 44594 QC Preparation; 2008-09-03 Prepared By: Alt

PCS Spike Matrix
Param Result Units- Dil. Amount Rom;!-. R.cc, Limit
-Nitra.i.o-Js7- 2:26 mg/L lr 2.50 , <0.0120 90 90 - : !U

Percent recovery is based on the. spike result. RPD’ is based on the spike and spike duplicate, result.

LCSD Spike Matrix Rec. RPD
Pmi .hi . /Result. Units! Dil. Amount Result Reel.......Limit Rl’D Limit;
Nitrate-N .............. 2 20 mg/L 1 1 . 2.50 <0.0120 90 90 -•110 , r :

Percent recovery’is based bn the spike result. RPD is based outlie spike arid spike duplicate' result..

Laboratory Control Spike (LCS-1)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed, Byr AR
Prep Batch: 44594 QC Preparation: 2008-09-03 Prepared By': AR

I.CS Spike- Matrix Rec.
Pat a ip Result Uni:.>. Dil........ Amount, . Kesujf . Rec. , Limit
Sulfate .. i:......... 12.5 •--.0.I.-320 •90 90 - i.10

Percent recovery is, based on the'Spike result. RPD is based on the.-spike and spike duplicate result.

LGS D Spike Matrix Rec, RPD
Param Result, Dn its Dil. Amount Result Rec. . ILiinit ... RPD Limit;
Sulfate 1. . 11-2.... .mg/L 1 12,5 , <0:0320 w : Ms 110 o

Percent recovery is •’based oil tiig-spike result. RPD1 is based on tlierspike and spike duplicate result.

Laboratory Control Spike (LGS-1)

QC Batch: 52I85 Dan- Analyzed: 2G0S-09-08 Analyzed By: TP
Prep Batch: 44670 QC Preparation: 2008-09-05 Prepared By: IvV

LCS Spike Matrix Ret:.
Param

, ■ _____— ___
Result Units Dil. A mom:;. Result . Rec, Limit

'pissblvcd; Calcium 49.6 mg/L 1 ’,5.0,0 <-0475 99 85 -• 1.15..
........................... • ........Percent recovery is breedsbh.htia spike result. RPD is based on the spike.ami’spike-duplicate result..

Param.
LCSD

Result Units Dil.
Spike

Amount,
.Matrix
Result

Rec.
Rec., ... Limit RPD

RPD
Limit

Dissolved Calcium ■ -. .......494 ...... - 1 : 50.0 <0:175 99 S5': 115 0 20
...........           . . . .--------------- ;—;—-r—:—_ .... 1 . ‘ .—— - ——------------ ;---------- •• .—

•Pergient;-recovery is based on the’-spike-result. RPD is based on the spike and spikeduplicate result.



Report.- Date: September 22, .2008 Work Orcler: 8090230 Page Nuniber: PS of 25
iRmiphrey-Quetih - , Humplirey-Quecn -NE .Jal, NM.

Laboratory Controi Spike (LCS-1)

QC Batch: 52185
Prep Batch: -i-IOTii

Date Analyzed: 
•QC Preparation:

2008-09-08
2008-09-05-

Analyzed By 
Prepared. By

: TP
: K V

Puiaiii
I.CS 

. Result. Units.
Spike

DU. Amount
Matrix'
Result Hec.

Rec,

Limit
Dissolved Potassium lo.i mg/u 1 50.0 <0.327 99' 85 -. 11,5

.Percent recovery is based oh the spike result. RPD is. based on (.lie spike and spike duplicate result.

LCSD Spike Matrix ftec.. RPD
P ar am Result- Units- Dil. Amount. Result He ........ Limit RPD Liniit,
.Dissolved Potassium .........99.2 mg/1. ’ 1 . 50X1 <0/327 98 8:. - 115 ,0 20

Percent recovery .is based 011 the spike result: RPD is based oil the spike and: spike:duplicate result. .

Laboratory Control Spike (LGS-1)

QC Batch: 5218-5 Date Analyzed: 2008-09-08 Analyzed By: TP
Prep Batch: 44670 QC Preparation: 2008-09-05 Prepared B.v: KV

LGS Spike Matrix ftec.
Parairi Result Units Dil. Amount .... .Result ... Roc. Limit
Dissolved Magnesium •I8.G uig/L- 1 501! <0.-148 97 ! 85-11.5.

Percent, recovery is based on. the spike result. RPD i.s based pb.rhb spike and- spike duplicateresult.

LCSD Spike Matrix Rec. RPD
Pa,ram Result : Units - Dil: Amount Result Red. Limit RPD .Limit
Dissolved Magnesium 4812.. uig/L' .1 50.0. <0.148 90‘ 85G115 ....... 1 2Q

Percent recovery is based bn i;ta spike result. RPD: is based, on ....... ;;the spike and spike duplicate result.

Laboratory' Control Spike (LCS-1):

QG- Batch: 52ISO Date Analyzed: 20i)8-00 08 Analyzed By: TP
Prep Batch: -1 '.1(570 QC 1? reparation:. 2008-09-05 Prepared By; kv

Param
LGS

Result Units Dil.
Spike ■ 

Amount
Matrix
Result Rec.

Roc:
•Limit

Dissolved Sodium 50..1. mg/L 1 .30,0 <0.244 100 S5C.1T5

Percent recovery is based on the spike result. RP-D is based on the spike and spike duplicate-result.

LCSD Spike Matrix Rec. 11 I’D
Para.ni Result Units:. Dil:; 'Ainouiifr Result Red. Limn RPD Li mil,
Dissolve;! Sodium . ■■.... 49-2 '... mg/L;/ 1 50:0 : <0.244 98 :85-:--: I1.5- .. -2; 20

Percent recovery .is based oh the- spike result. RPD 'is-based-on the spike and. spike duplicate, iesult.
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Lab or at pry Control

QC Batch; 52186. 
Prep Batch: 44070

Parftfh

. Spike; (LCS-1)

.Date A 
QC Prc

LCS
Result

nalyked: 
'.partition :•

Units

2008-09-08
2008-09-05

Dil.
Spike

Amount

Allah
Prep;

Matrix .
Result :R,ec

czed By: • TR 

trod By: K V

R.ec.
Limit

Dissolved Calcium" •I9.fi “*g/k 1 50.0. <0.175 99 85 - 115

Percent recovery is baiiedyoii the.spike result.RP.P is based Oil the spike-ant;i spike duplecate result .

LOSE) Spike .Matrix Rep. RPD

Param. Result Units Dil. Amount Result 1 Lee: Limit RPD Limit

DisSplvecI Calcium" 49.4 rag/L 1 50.0 <0.175 99 85,- 1.15" U 20 !

Percent recovery is-lia: on the spike result. R.PD is based on the spike and spike dupllCate result.

Laboratory Control Spike (LCS-1)

QC Batch: 
Prep Batch:

52180
44670

Date Analysed: 2008-09-08
QC Preparation; 2008-09-05

Analyzed By; TP 
Prepared By: K\'

Pafajn
. LCS 
Result Units Dil.

:Spike
Amount:

Matrix
Result Roc.

Her.
Limit

Dissolved-'.Potassium 49,4. nig/L 1 50.0 <0:327 99 '8:5 - 1! :.

Percent recovery is basesi on the spike result,.. RPD is based bn the spike and spike duplicate"result.

Parani .
LCSD
Result Units Dil.

Spikri Matrix Rec.
Amount Result . Rfctc, Limit RPD

RPD
Limit:

Dissolved P.otassiuni 49.2 mg/L 1 50.0 <0.327 98 85-115 .0-..... 20

Percent, recovery is base 1 on 111c. spike result.. RPD is. base.d on the spike arid spike duplicate result.

Laboratory Control Spikt (LCS-1)

QC Ba tcli: 52186
Prep Batch: 44070

Date Analyzed: 
QC Preparation:

2008-09-08 Analyzed By
2008-09-05 Prepared By

: TP 
KV

Parani

LCS
Result. Units

Spike Matrix
Dil, Anlourit . Result Rec.

Rec..
Limit

Dissolved .Ma.gnesi.uni • 4,s.fi . -. mg/.L 1 50.0. <0.14.8. 97 5 - 115

Percent recovery is base i on tiie spike result. RP0 is based bn the spike and. spike duplicate result..

Parani

LCSD
Result , Units Dil

Spike Matrix Roe.
Amount. Result, Rec. Limit RPD

RPD
Limit

.Dissolved Magnesium 48.2 . ,mg/li 1 50.0 <0.1-18 90 85 - 115 1 20

Percent recovery is base 1 Oil flic spike result. RPD is based On the spike find spike duplicate result..
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Page Number: 16 Of 25 
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Laboratory Control Spike (LCS-1)

QC. Batch: 521SG
Prep Batch: 44670

Date. Analyzed: 
QC Preparation:

2008-0,9-08
2008-09-05;

Analyzed By:, TP 
Prepared By:- KV

Param
LCS'

Result Units
Spike

Dil. Amount,
Matrix
Result

Ucc.
Rec;.. Li mh

Dissolved Smiium 1 ; 5.0:11 mg/L X 50.0 ..... <0.244- 100: •85.-115’.

Percent recovery is based- on the spike result. R.PD is basM on the .spike- anil spike duplicate result.

LGSp Spike Matrix Rec. RPD.
fptarn ________ Result. Units.Dil. ..Amount,...... Result Rec. Limit RPD Limit
Dissolved Sodium 40.2 mg/L J 30.0 <.0.24 1 "98~ 85 - 11a 1 20

Percent; recovery is based cm- the spike result). 'RPD is based on the spike and spila; duplicate -result:.

Matrix Spike (MS^l) Spiked Sample; 172504

QC Batch: '52009
P rep Batch: 4 4594

Date Analyzer!: 2008-094)3
QC Preparation: 2008-09-03

Analyzed By; AH 
Prepared: By: AR

MS' Spike Matrix- Rec.
Pararii_______ ___________ ..Result Units Dil. AmountResult______R,r;c..____ Rij n it
Chloride " ; 1 "329 mg/L 5 62.5... " 280 78............ 90 ilO

Percent recovery is.based on the spike result. RPD is based on tlnyspikh and spike,-duplicate result.
. ' ..........

MSP 'Spike- Matrix Rec. RPD
Param. . .Result: Units Dil. Amount Result Rec. Limit RPD Limit
Chloride .. ' ,328 n.g/1, 5 liB 280........  77 90 7110 ~"o~........  '

Percent recovery is' based on the spike, result. R.PD. is based on the.spike -anct.spike duplicate result.

Matrix Spike (MS-1) Spiked. Sample: 172504

QC .Batch; 52009 
Prep Batch; 44594

Date Analyzed: 2008-09^03
QG Preparation: 2OQS7OD-O3

Analyzed By: AR.
Prepared By: AR

Pii.ra.tii
MS

Result; Units Dil.
Spike

Amount
Matrix
Result Rec.

Fluoride s 11:7 ■ mg/L..... 5 .... 12-5 ..... .... 2 . -78
Percent; recovery is based on tlie.spikerasu)^ RPD. is based-on the spike arid1 spike duplicate result.

Rod.
Limit

06 - nil'*

f-M:it.i'ix spike recovery out of control ‘limits clue to matrix interference. tjs« I..t’S/I,C:SP to (tcinOiisiraU! analysis is under'.control.
“Matrix spike recovery oilt of control limits due 'to. matrix interference.; Use :,CS/LC.S.Ij to demonstrate analysis is under, control;
".Matrix spike rectivciy out. of control limits due to matrix. limirfereiiCe. Use ijCS/hCSD 'to duinonsi.ratc.‘iin.-i).vsis is imflcr control.
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MSD Spike Matrix Rcc. RPD
Rnram . Ri'.-iu!': Units, D:I. Amount. Result Rec.. Limit RPD Li mit.
Fluoride.
——...

mg'/L......  5..... ... 12.5 2.' *;. - ..MR .. 90 - .110': ■ 0 
■=------- ---............. :...........------- ----- -------- —------:---- -................... ......... ;---.............. " " '....... --- ;------ P :----------- ----

Percent recovery is bused ou the spike result. RPD is based On the spike anil spike diipiichtie result..

Matrix Spike (MS-l) Spiked Sample: 172504

QC Batch: 52009 Rate-Analyzed': 2008-09-03 Analyzed By: AR.
Prop Batch: 44594 QC Preparation:- 2008-09-03 'Frej)iiri|d B>: AR.

Parani
MS

Result
Spike

Units Oil. Amount
Matrix
Result, Rec:..

Rec.
Liiriii;

■Xitrate-N- 1 LI mg/I. 5 12.5 3.1 90 90-110

Percent recovery is', based on the spike result., RRD is; based on the spike and spike-cKipiicata result:

MSD Spike. Matrix ■Rec. RPD
Pari tin Result . Units Dil. Amount Result Rec. Limit RPD Limit,
Ritrate-N 11.3 mg/L 5 12:5 3.1...... ■ 90. 90 - 11.0 1

Percent recovery Is based oh the spike, result. RPD is based on the spike and spike duplicate, result.

Matrix Spike (MS-1) - Spiked Sample: 172504

QG Batch: 52009 Date Analyzed: -2008-09-03 Analyzed By: AR
Prep Batch: 44594 QG Preparation: 2008*09-03 Prepared By: AR

MS Spike Matrix: Rec;
Param Result; Units Dil. Arniumt . Result Rc-c... Limit
Sulfate- ............ . '307 .................. nig/L 5 ■ 02.3 263;: . 70......... 91 t- no

Percent, recovery is' based -on the spike result. RPD is based on the spike aiid spike'duplicate result.

MSD Spike Matrix Rec, . RED
Pa.rani Result. Units Dili Amount Result; ... Rec, Limit. RPD Limit
Sulfate ' . 308 . mg/L 5. 02.5 . 263 :72 90 - 110 . 0 .' 3

Percent 'recovery is based on the spike result. RPD ik based on the spike, aiid.'spike duplicate result;,

Matrix Spike (MS-1)

QG Batch: 52185
Prep Butch: 4:1670

Sample: 172504

Date Analyzed: 2008-09*08'
QG Preparation: 2008-09-05

Analyzed By: TP 
Prepared By: K'V

' spiko roenvary oni; of control limits dui'i to matrix intdri’oronc.a. .ysc']-CS/LCST> ip demons!,rai,<; analysis'is undui' control .
’’'Matrix spikti recovery out of conl.ro! limits duo to matrix interference. Use LCS/LCS'D l.o demonst rate analysis is under control.
pMairix spike recovery cml of ovnlrol- limits-due to matrix inlerfereuce. Use UCS/UGSD L-r* dern()n§i.rai.e analysis is under control.
J Matrix spike recovery out of control limits due to matrix ihuirforcnoo. Use UCS/LCSp to demonstrate analysis is under control.
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Parani
MS

.Result Units : Dil.
Spike.

Amount
Matrix
Result; -Rec.

Rec.
Limit

Dissolved Calcium 104 .riig/L 1 '50.0 149 90 ?6 175

Percent, recovery is ba.secl £>sy: tili.fi spike, 'result'.. RPD itsbased bn the spike: mid spikesdupHcafce result

MSD Spike .Matrix Rec, RPD
Param Result , Units Oil. Amount Result Ret,. Limit 1 RPD Limit
Dissolved! Calcium 191 ing/L .1 50,0 149 . .84 75 - 125 2 .20

Percent, recovery is biased 6u the spike result: RPD is based ‘on the spike and spike duplicate result.

Matrix Spike (MS-l) SSpiked’ Sani pic: 172504

QG Bareli; 52185 Date, Analyzed: 2008-09-08 Aualy-zed By: TP
Prop Batch: 44070 QC Preparation: 2008-09-05 Prepai.re'd By : KV

MS; Spike. Matrix Rec.,
Param Result Units DiL Amount. Result . Rec. Limit

Dissolved. Potassium '5519 mg/L 1 50.0 6.31 09 75 - 125

Percent recovery is based on the Spike result. RPD is based oh the spike ami spike duplicate result.

...MSD 'Spike Matrix Rec. RPD

Parani. Result. Units- Dil. Aniounl Result Rec. Limit RPD Limit

Dissolved Potassium 56.2 mg/1. 1 50:0 0.31 100 76 - 125 (1: . 20.

Percent recovery is biased on the spike result’. RPD is based on the spike and spike .'duplicate result.

Matrix Spike (MS-1) ^i piked’ Sample: 172504.

QG Batch: 52185 Date- Analyzed: 2008-09-08 Analyzed By:' Tl?

Prep Batch: ,41670 QG Preparation: 2008-09-05 Prepared By: K V

MS Spike Matrix Roc.

Pa.r:a:n Result Units- . Dil. Amount Result Rec. .Limb: ...

Dissolved Magnesium..... 91.0 !i:g/b. .1 150.01: ■43.1 96 "75 4-25,,.

Percent recovery is based on. tile spike result: RPD ils based, on the spike and spike, ’duplicate-result:.-

MSD Spike Matrix Rec. RPD
Param Result. Units Dil. Amount Result . .Rec. i.'iniit RPD Limit

Dissolved Magnesium .....jusj mg/L, _ i . : i -50.0 1.5.1 97 75 - 125.... 1: 20

Percent recovery is. based 6n the spike result. RPD is.based on the spike and 'spike-duplicate result.

Matrix Spike (MS-1) Sipiked.Sample: i72504

QG Batch: -52ISo. Date Analyzed: 2008-090)8 Analyzed By: TP
Prep Batch: 44670 QC. Preparation: 2008-09-05 Prepared By: K V

I



Report Date: September-22, 20QB Work Order:: 8090230 Page Number: 19 of '25
Humphrey-Queen Huinphrey.-Qtieeh NE Jal, NM

Paraiii
Dissolved Sbcli m:n

MS;
Result.

‘204.:"
Units
mg/Q

.Dll.
Spike

iAini'miit;
Matrix

-Result; .Rec.
Ifec.
Limit

50.0: 160 AS 75-125

Percent, reeoyerr-is based.cm: the spike result, RPD is based on the spike 'aiid spike duplicate result.

MS 13 Spike Matrix (lee.- RPD
Raram Result Units Dil.. An,nun:. Result: ; R,ec, Limit, RPD i :mi:.
Dissolved Sodium 202 ing/L. 1 00.0 160 84 75 - 125: ,1 20.

Percent, recovery is basobAn the spike result,.. RPD is based on the spike and spike duplicate-result.

'Mat,fix, Spike (MS-1) Spiked "Sample: 172,503

QC Batichv 521.80 Date Analyzed: 2008-09-08- Analyzed By: TP
Prep Batch: 44670 QC Preparation: 2008-09-05 Prepared B y: KV

MS Spike Matrix R.ec.

Pararii ..Result ........Units Dil. . A inbuilt Result. Rue. . Limit

Disspiycd. Galciinn 4.43 ing/L ! ; 50.0 396 . 1 94 75- 125

• e*Percent, recovery is based oil the spike result. RPD is based on Clift spike and Spike duplicate result.

MSD Spike Matrix Rue. RPD

Eararn ..Result .Units Dil. .Amount Result, Rug. Lima RPD. Tim it.

Dissolved GaJci tun 434 mg/1. 1 50.0 396 76 75 - 125; 2 ..20

Percent recovery is based' on r.lie' spike result. -RPD is based on che spike ail'd spike duplicate result,.

Matrix Spike (MS-1) Spiked Sample:-172503

QG' Batch: 52ISO Date: Analyzed: 200S-09-08 Analyzed- By:: • TP

Prep Batch: 4-16.70 QG Preparation: 2008-09-05 Prepared By: KV

MS Spike Matrix Her,

Pafani Result Units Dil, Amount : Result: Rec. Limit
Dissolved: Potassium 60.4 . mg/1. 1 50.0 10.6 100 ,75 .-,1.25.:

Percent, recovery is based on the spike result, RPD is based on the spike, and spike duplicate result.

MSI) Spike Matrix Rer. RPD
Paruiiii. Result Units' l)ii. Amount Result line. ■ Limit RPD Limit-.

Dissolved- Potassium 01:4 ing/L 1 .504 10.fr 102 75 - 125: 2; ?20.

Percent: recovery is based on the spike- result. R.PD is based on the spike and spike duplicate result,.

Matrix Spike (MS-1) Spiked Sample: 172503

QG Batch: 52186 Date Analyzed: 2008-09-08 Analyzed B■y; TP
Prep Batch: 44670 QG Preparation: 2008-09-05 ■Prepared B y: KV



Report. Date:' September 22, 20U8 Work Order: .809.0230; Page Npihber: 20 of 25'
Huiriphrey-Queen Humphrey.-Queen $E Oak NM

Pararn
. us
Result., Units Dil.

Spike
Amount

Matrix
Result Rec.,

Rec.
Limit

Dissolved Magnesium. ' '173 . mg/L ■ l 5o;a: 1;27 ' , B.2' ■ .. .7 e - 125 ■

Percent; recovery Ls; based on the sp ke result. RPD is based on the spike ant l spike diiplicate result,

Param
.VLSI)
Result., jinil-s Dil.

Spike
Amount

Matrix-
Result

R.cc.
Rec, Limit RPD

RPD
Limit

Dissol ved Magh|sium •: 176 mg/1. 1 50.0 ■.127 ;98:.. 75 - 125 2 20

Percent recovery is hissed on thu/sp ke result- RI'D is based on the spike, am spike 'duplicate result.

Matrix Spike (MS-1) Spiked Sample: 172503

QG Batch: : 152180
Prep Batch- #5.70.

Date Analyzed: 
OG Preparation:

2008-00-08
200S-00-05

'Analyzed By 
'"Prepared By

TP.
■ KV

Param
MS

Result; Units pij.
Spike

Amount
Matrix
Result Rec.

.Rec;
Lin.it

Dissolved. Sodi urn : 408. mg/L .1 , 50.0 363, ■ Of 7 5- r 125.

Percent recovery is: based oil the sp ke result. RPD is based on the spike a,iic spike du plicate result.

Param

MSD '
Result Units Dil.,

Spike
.Amount,

Matrix
Result;

Rec.
Rec. r.iniit. RJ’D

Ri’D
Limit

Dissdlyed/Sodiinn 412 mg/L 1 50.0 363 .98. 75 , 125: 1 20

Percent recovery is. based icin'the spike result. RPD is based.on the spike and spike duplicate, result,

Standard (ICV-l)

QG Batch; . 52009. ;Date Analyzed:, 2008-09-03

ICVs IGVs IC-Vs
True Found' Percent,

Pararn Flag ..Units_______ Gone._______. Cone.________-.Recovery
.Chloride ing/L; 12,5 ' 11.2 ............00, IK) - 11.0 .2008-09^03

Standard: (ICV-l)

QC Batch: 52009 Date An ri.iyzed: 20084)9-03 .Analyzed By: All

TOYS' !C\'s 10 Vs l'crcen'
True Found Percent ■Reco'yery Date

Pararn Flag Units Gone. Cone. . ... Recovery Limits .Analyzed

Fluoride ... f'b/L 2,50. 2,43 97 90 - 110 2008-09-03

Analyzed By: AH

Percent
Recovery Date

Limits Analyzed

r



.Report.' Date: 'September 22, 
ilumphrcy-Quecn

2008 W,.rk Order: 8090230 
Humphrey-Queen

Page Number: 21 of 25 
'SiE dal, NM

Standard (lGV-1)

QC Batch: 520U9 Bate Analyzed: 2008-09-03 Analyzed By: AR.

IGVs IGVs ICVs Percent
True Found Percent Recovery Date

Parent Flag Units Cone. Gouc: -Recovery. Limits Analyzed

Nitratte-N ntg/Jr' .2,50" ............... 2.27........... :;'G ' 91 90 - 1U1 2008-09-03

Standard (ICV-1)

QC Batch: 52009 Bate Analyzed: 20OS-O9rU3 Analyzed By: AR,

ICVs ICVs ICVs Percent,

True Eon ud Percent Recovery Date

Pa rain , .Flag' Units Cone. Cone. Recovery Limits Analyzed

Sulfate mg/U ' 1-2# ' 11.2 ~ 90 - oo - no . 2008; 09.-03

'Standard (GGV-i)

QC Batch: 52009 Date Analyzed: 2008-09-03 Analyzed By: AR

CGVs CCVs CCVs Percent
True Found Percent ,, Recovery Date

Parain- Flag Units': . Colii'. Cone,, Recovery Limits Analyzed'.

Chloride" rng/L 12.5 ■ 'll,3 ....... 90, 90 - tin. .2008-09-03:

Standard (GGV-1)

QC Batch: 52009 pate .Analyzed:' 2008-09-03 Analyzed By: AR.

CCVs CCVs CCVs Percent

True Found Percent, 'Recovery Date

Barren Blag....... Units Gone. Cone. Recovery. Limits Analyzed

Fliiofide . nig/U . 2,50 2.38. ,95 90 110 2008-09103

Standard. (GGV-1)

QC Batch: 52009 bate Analyzed: 2008-09-03. Analyzed By: AR

Parain Flag Units

CCVs CCVs
True Found
Cone. Gone.

CCVs
Percent

Recovery

Percent
Recovery

Liiflifs
Date

Analyzed.

Ni Irate- N tng/L 2,50.' " 2:20 90 90 - 110 2008-09-03 .



Report: Dater September 22, 2008 Work Order: 809.0230 Pago Number: 22 of 25
Hi.miphrey?Queen lliuupliccy-Queeii .'NHTJaJj NM

Standard (CCV-1 I

QC Batch: 52009 Date Analyzed: 200S-09-03 Analyzed By: AR

OCX's ■ CCVs CCVs Percept
True Found1 Percent Recovery Date

Pafain Flag' Units Cone, Cone: Recovery Li mi is Analyzed
Sulfate ... R'si/J- 12.5;. 11,3 90 90 - 111) '200S-09-03

Standard (JCV-1)

QC Bnt.cii: 52104 Date Analyzed;. 2008^09-05 Analyzed By:. AR

ICVs ICVs. ICVs Percent
Tnie Found Percent Recovery Date

Parnin Flag Units Cone. Cone, Recovery Limits

1f

FI yd rox id's Alkal in i t.y mg/L as GaCo3 0.00 <i:p0 ■0 - 200
Carbonate •Alkalinity mg/L as CaCo3 0.00 248 0 - 200 2005-09-05
Bicarbonate ,A:lkalihitv ihg/L as CaC.o3 0.00 ■5.00; O'- 200 200S-Q9-05
Total Alkalinity nig/L, as.CaCo3 ....250 , 253 101 ........00- 110 2008-09-05

Standard (CCV-L)

QC Batch: 52104 Date Aiiaiy:zed: 2008-09-05 Analyzed By: AR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Parani Flag U m.ts Cone. Gone. Recovery Liinits, Analyzed,

Hy d rOxi de A1 ka! hi i t;y nig/1, as- Ca.Co3 0.00 2.00 0 - 200’ 2008-09-05
Carbonate Alkalinity mg/L as GaCo'L 0.00 252 0 - 200 2008-09-05
B i caiiboifate A1 kaliiiii.y uiM/'l. as CaGo3 0.00 <4.00 0 - 200 2008-09-05.

yVot.nJ Alkalinity nig/L as. CaCp3. 250 254 102. 90 -11.0 2008-09-05.

Standard (ICV-1)

QC Batch: ;52185 Date. Analyzed: 20QS.-09-08 Ana.lyzed By: TP

iCVs ICVs ICVs Percent

True Found PcrgchL Recovery Datii

'Parani . Flag.. Units Core. .Cone : Recovery limits Analyzed

Dissolved Calcium " " ' U mg/L.' . 50.0. 5F2 102: 90 • 11(1 20t.is 09 o;s

Stajidard (ICV-1)

QC Batch: 52185. Date Analyseed: 2008-09-0.8: Analyzed By: TP



Rejwrt D.afe: September 22,-2008 Work Order: 809023,0 Page .Number-: 23 of 25
Iiumplirey-Qiiecii TluniphreyrQueen NE Jnl. MM

Para.ni . Flag Units

ICVs
True
Cone,

ICVs
Found
Cone.

ICVs 
Percent 

. Recovery

Percent
Recovery
Limits

Date
Analyzed

Dissolved Pdtiissiuiii . !:'S/L v:;5o,o 50.3 101 9(y- i I0 ...... 2008-09-08

Standard (IGV-1)

QC Haute 52185' Date Analyzed; 2008-09-05 Analyzed By: T P

ICV.s ICVs , ICVs . Percent,
True Found Percent Recovery Date

Pa.rani Flag Unite Com;. Cone. ■ AtoMy- Limits. Analyzed

Dissolved Magilesiurn ing./L 5010 51.5 1.03 9ii - i h; .....200S-09;08

Standard.'(.T.Cy-1)

QC Buteh: 52185 Date! Analyzed: 200Ss09r08 Analyzed By: TP

ICVs ICVs ICVs Percent
'Due Found Percent. .Recovery Date

Param Flag Units Cone. Cone, Recovery Limits Analyzed
Dissolved Sodium,, mg/0 50.0 51.5 1Q3 90 - 110 • 2008-09-08

Standard (CCV- 1)

- .'V........

.QC Ba.tcli: 5218,5 Date Analyzed: 201)8-09-08 Analyzed By: TP

CCVs CCVs CCVs. Percent.
True Found. Percent Recovery Date'

Pa-rant Fills: . Units Com;. Cone. Recovery Limits Analyzed

Dissolved: Calcinin' . "le/r. 50.0. 49-8. 100 90 - 110 2008-09-08

Standard (CGV-1)

QC Batch: 52185 Pate Analyzed: 2008-09-08 Analyzed By:. TP

CCVs CCVs CCVs Percent.
Due Found Percent Recovery Date

Para,in Flag. Unite, Cone, Cone. Recot'ery Limits .Analyzed

Dissolved Potassitun rng/L 50.0 ,.49.4" " ' ' 99.............. . 90 - 110 2D08-09-OS

Standard (CC’V-1)

QC BtUcli: 52185 Date Analyzed: - 2008-09-08/ Analyzed By: TP



Report Date:. September 22,. 2008
Humphrey-Queen

Work Order:, 8090230 
HuinphteyyQueen

Page Number;' 2! of 25 
NE JaJ, N.M

Param

CCVs
True

■ Units Cone.

CCVs
Foil mi' 
Com:.

GCVs1.
Percent;

Recovery.

Percent.
Recovery

Limits:
Date.

Analyzed
Dissolved Magnesium mg/L .. -30.fi . 50.0 - U)0 : ■ 90 -,110 2008-09/08

Standard (CCV-l)

QC; Batch: mM Date Analyzed: 2,008-09-08. Analyzed By: TP'

Praam Flag

GCVs
True-

Units- Co:ic.

GCVs
Found
Cone. .

CCVs 

Percent. 
Recovery..

Percent
Recovery

Limits
Date

Analyzed
Dissolved Sodium mg/L 50.0 53.1 .. TOO 90- no 2008-09-08

Standard (ICV-1)

QC Batch: 521,80 Date Analyzed: 2008-09-08 Analyzed. By: TP

Parmn Flag

ICVs
True

Units. Cone.

ICVs
Found
Cone.

ICVs 
Percent 

Recovery .

Percent
Recovery

Limits;
' Date 

Analyzed
Dissolved Calcium mg/L- . 50.0 51.2 102' 90 - no 2008-09-OS

Standard (iCV-1)

QC Batch: 52186 Date Analyzed: 2008-09-08 Analyzed By: TP

Param Flag . .

LG Vs
Tnie

Units Gone.

ICVs
Foiu id. 
Cone.

ICVs.
Percent

Recovery

Percent 
Recovery 

Limits.
Date

Analyzed
DissOl vet! Pptassi ilni mg/.L...,, .50:0 50.3 101, 90-110 ...;20Q3-09,0S

Standard (IGVvl)

QC Batch-: 52186 Date Analyzed: 2008-09-08 Aiialvzed By. IT

Param. Flag

ICVs
True

Chits- ■ Cone,

, ICVs 
Found 
Comm

ICVs
Percent

Recovery

Percent
Recovery

Limits
Date

Analyzed
Dissolved Magnesium mg,’I- ,50-0 m 103 ......90 -110 2008-09-08-

Standard (ICV-J‘)

QC Batch: 52180 Date Allah-zed:. 21)0.8-09-08 •Analyzed By: TP



Report Date: September .22, -2008 
Humphrey-Queen

Work Order: 8090230 
Hu n i p 1 i rey - Q yep i

Page Niimher: 25 oE 25 
XL .Jal. XM

iC’Vs 1C Vs ievs Percent
True Found Percent Recovery Date ,

Parain Fiat! Units ........Cone. Cone... Recovery- Limits Analyzed
Dissolved Sodium V ihg/L 50.0 . 51.5 103 90 - WO, ' 200S-09-08

■Standard (CCV-I)

QC Batch: 52186 Date Analyzed: 2008-09-08 Analyzeid By: TP

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Parain Flag Units Cone. Cone. . Recovery .Limits Analyzed
Dissolved Caleiuiii. ing/L 50.0 61.0 103 5 90 - T10 ; 2008-09-08 '

Standard (CCV-i)

QC Batch: 521 S<i Date Analyzed: 2008-09-08 Analyze cl By: TP

GCVs CCVs - CCVs Percent
True Found Percent Recovery Date

Pararii . Flag, Units Cone. Cone. Recovery Limits Analyzed
Dissolved Potissiiisri n.g/1- 50:0 ■'49.8. . 100 90 - 110 2008-09-08 ’

Standard (OOV-i)

QC' Batch: 52!So Date. Analyzed; 2005-0!) OS Analyze d By: TP

CCVs CCVs CCVs Percent
True Found Percent, Recovery Date

Parain-. .Flag , Units Cone.. .. Cone, Recovery Limits Analyzed
Dissolved Magnesium , tng/L 50.0 51,8 104 90 - 110 200S-09.-08

Standard (CCV-l)

QC Batch: 52IS6 Date Analyzed: 200S-09-08 Analyzed By: TP

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Units- Cone. Cone. Recovery Limits Analyzed
Dissolved Sodium -H);./ 1. 50.0 51.4 103.... ,90 - 1 10 2008-09-08-
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Repon :Da,t,e: September 22 , 2008 Woi 1: Order: S090230 Page Nil mb er: .1 of 2
• .Iiiiiiipiirey-Queen XE I;'.!. XAi

Summary Report

Alike Hagaii
Etecli Environniei cal Safely •RfejioH Date: Septefnbcji: 22. 2008

P C) Box 8469i
Midland, TX, 79708

Work Order: 8090230

III MIN III 1!. . . . . .

Project Location: 

Project Name:
■NE Hal, NM
Hu i n pi i rev-Queen

Sample Description...... Matrix-
- Date
Taken

Time
Taken.

, .Date 
.Received

172503
172504

Sevier Well
Willis Well .

-water
water

2008-QS-29
20,08-08-29

10:42....... ' '
10:2,0

2008419-02
2(108-09:02

Sample: 172508 - Seyler Well,

Par am Flag Result ,Units RL

By'dr endde" Alkali n ity <1100 mg/FTsCaCo:! 100

Carbonate Alkalinity <1.00 mg/L as CaGo3 1,00

Bicarbonate Alkalinity 167 mg/L as Ca.GpS 4,00

Total Alkalinity- 167 mg/L as Ca€p3 •1.00

Dissolved Calcium 396 iCfi/L .1,00

Chloride 1020 mg/P (1.500

Fluoride <! .00 mg/L 0.200

Di ssolved 1 ’0 i. ass i uni 10, .6 •mg/L 1.00

Dissolvied Magncsiiun 127 Wg/L 1.00

Dissolved Sodium 363 mg/L LOO

Nitrate-N 15.2 mg/L 0.200

Sul fare 1160, .mg/L 0.500

Sample: 172504 - Willis Well

Par am Flag . Result . Units RL

Hydroxide Alkalinity <1.00 ■mg/L ;is Ca(Jo3 1,00
Garb on ate A1 kal i if i i;y <1.00 mg/L as CaCo.3' 1.0.0

Bicarbonate, Alkalinity
t—. •. ■..... ^  ---- tt—----:---- ------------- 1------ —

217 mg/L as CaCo3. 4,00

'TraeeAnalysis. InO'.. • G701 Aberdeen Aye., Suite 9; • ;Lubbc>ek. EX 79424-1515 • (806) <04-1296 

Thia. is only a iumiham,'. Plea&e, refer-to the complete report packciye for' (jpaUlp control data.



Report. .Date: September 22, 2008 Work .Order: 8090230 Page Nuihber: 2 of 2
.. HumplireytOjueen' NE-.Oal; NM

sample 172504':'ymttnved ..;

Pararn ■ I; ilag: ■ Res u I r. Units IlL
Total Alkalinity:- 217 ihg/LaSCaCo.S 4100
Dissolved Calcium ld9 ■mg/.L 1,00
Chloride.! 273 ing/L 0.500
.ETudridc 2.01 uig/L 0:200
Dissolved Potassium 6.31 mg/D 1.00
Dissolved Magnesium' 13.1 mg/L 1.00
Dissolved Sodium ■160 mg/I. LOO
Nitrate^N 3.12 mg/L 0.200
Sliifate- 253 ■ mg/L............ 6.500

TraccAiialysis, ihc. • C7.01 AbercleeiT Aye., Siiiie 9 • Lubbock, T-X' 79424-1-51 .ii * (806) 704-1296 

This is only n summary. Please.. ?;«/«>■' the. coinpleti: report packitye for quality control ditto.-,



Cation-Anion Balance: Sheet

DATE

Sample if
B/22/2C08-
Gafciunv-

ppm

Magnesium

ppm

Sodium

ppm

'Potassium

ppm

Alkalinity

ppm

Sulfate

.ppm

- Chloride '

.ppm

Nitrate

ppm.

Fluoride

ppm ,

Bromide

pprri. .

TDS

..ppm-

EG

nMHOs/crr

172503 .396. 127 '353. 1C 6 167' 1160 = 1020 15.2 0
•172504 * ■ 149 43.1 160 6.31 217' 253 ' 273 3.12 2.01

Sample it ^Calcium Magnesium Sodium- Potassium :AIKalinily Sulfate Chloride Nitrate- : Fluoride Bromide Cations Anions
in.meq/L ■ in rntsq’L in'ineq/L. . in: meq/L. ihnieq/L ip meq/L in meq/L in.meq/L. in meq/L ./in meq/L in rnoq/L in meq/L

, 172503 49.76 ■10.45 ■ 1 15.79 0.27 3.34 24.15 ‘ 28:77. 1X35120 ' 0 0-' •46.27 57:35
172504' 7.44 . . 3.55 / 6.96 . ; 0..16: 4,34 5:27 7.70 - ;0.2227360 .0.1053064 0... | 18:10 ,. ... 17.64.

Percentage
Error;

'5K3B059425
;:2.606r?86766



LAB Order ID # Page_ of

TraceAnalysis, Inc.
email1 lab@traceanalysis.com

6701 Aberdeen Avenue. .Suite 9 
■l ubhocfc, Texas 79424 

Tel,(S06) 794.-1296' '
F,r- (806) 794-1298 •

1 (SOG) 378-I296'

5002'Basln:StfeeuSu(te AM
Midland, T.ixas 79703 ■

Tel (432) 689-63011 
'Fax .'432',-339 0313

200'Eas!Sunset-Rd-,.SuiteiE: 
El Paso, Texas 79922 
' Tel (915) 585-3443 
•, Fax (9151 585-4944 j 

1 (5881*538-3443

sfiSCB-Gamp: Bowie, Blvd.-West.iSurte-l 80 V
Ft Worth, Texas 76116

lei (817j201-5260 . '
i Fax (817) 530-4336

Company Name:? . . * 4
r£r jL * n-

Phone#: /
- / r:' / "

Address: . *■ (Street,;City, Zip)11 i i ,«■ fc oi V/i'j /« Fait;#: - ?!
' Y S • Sr ?

Contact Person: , ( . •-/ ’
1V--.L'- frE‘ • ■ f 1- ■- / ' 1 »■ f-'■

■ E-mail: , * , ... ; ;
A f r *1 vii <T- flit Vfe'S'3 LI ,

Invoice to: . r
(If different from above) > ■ - . • ■■ .;
Project #. Project Name::

ft — < *\>- v '• i
‘Project Location (including state): , ^ | f '

*

Sampler Signature:,- ,
'■ • . '' - > ™ . -

LAB#

i Ah U >?l
QUI'V ‘

FIELD CODE

,:r -%/ r v

m 
oc 
yj.
z
I
oo
3*

•P •
<
fi>

•E
3'
$

MATRIX

✓

METHOD

Iff it

SAMPLING

u
<
o

LU
s

•Oj U

ANALYSIS REQUEST
(Circle or Specify Methg^No.)

,1s
V.

V

:C

f—
XJ

i*

* -,
Relinquished by:

* « U ; *■

Relinquished^:

'Company: <* Date: '* ;Tlme:
•' VS'. . .' . ■ 1 s:

F'gjL-fl-lAtfS f3^7

Received by:
A /

if...

’Gompany:- .Date: Time: Tempic: LABUSE

u-y t- r. o it 5 7 / f T
T

Company: Date: Tine' Received by: ’ Company: Date: Time: Temp”c: >
Intact ,_V-V ti 

Headspace V / Nl / NA

Relinquished by: •Company; Dated- Time: Received by: Company: -Date:1 Time: Temple:

Log-in-Review^

REMARKS:

i boOrvoWeighttBasistReauii-ed-,

!_1 TRRP Report .Required ■

-O ' Ghecksif, Special Reporting 
- -. Limits-Are- Needed -
‘ f '

Subjrniftal|ofisampJesl;constitutesVagreement;to*Terms?and':Sonditions listed on reverse side of CD C i
■ ft.,. Carrier t>' ■ * U

C-HAH'l C Ji-Y



Report; Date: Octo.ber 29, 2008 WorkCrder: 8101705 .

Arena Langlie-Matijx Humphrey

Page Number: i of .4 

NH ;>f lab -AM

Summary Report

MiHe Hagai!
Efbcli Environmental Safety

P.O. Box 8-109 
Midland, #,. 79708

'Report Date: 'October .29, 20(jS

Work Order: ,810171 .if.

muiin i iimi i!

Project Location; NE of Jaf, NM
Project Name: Arena LtuiglidMattix: '&? Humphrey

Date Time Date

Sample ...... Description Matrix a Taken. Taken : Received

176705 : : HMW-1. water 2008-10-16 12:35 2008-10-16

176706 M.MW-2 wai.br 2.008-1G-T 6 09:50 2008-10-16

176707 HMW-3' water 21)08-10-16 11:52 2008-10-16

176708 HMW-1 water 2008-10-16. 14:05 2008-1.0-16

176709 I1MW-2 water 2008-10-16 14:43 2008-10-16

176710 ........... HMW-3 water 2008-10-16 . 15:12 .. . 2008-10.16.

■Sample - Field Code

T PH PRO 
l)RO
Hus/C)

TPH GRO 
GHO
Ui'fc/U

176705 - HMW-1 <5.00 <0,100
176706 - HMW-2 <5.00 <0,100
176707 - HMW-3 <500 <0.100
176708 - HMW-1 <5,00 <o.ioo

176709 - HMW-2 <5.00 <0,100
176710 - HMW-3 <5.00 . <(IT00.

Sample: 176705 - HMW-1

Pdram Flag Result Units. RL

Hydroxide Alkalinity <1:0.0 ■ iug/L 'as CaCp3 ..... 1.00
Carbonate Alkalhiitv <1.00 rng/L as CaCdS 1.00

Bicarbonate AibiJinitv 89.0 nig/L as CkCo3 TOO

Total. Alkalinitv 89.0 ttig/L ns CitCo3 4.00

•Specific Conductance 51100 c.MHOS/i :t; O-OO

Chloride 19900 aig/L 0,500

Fluoride. <1,00 ing/L 0.200

Sulfate ■ 1840 rng/L . II.',00

Thuie Analysis: lilt;.' ® 6.701 Aia.-idei n Ave... Suite 9 • Lubbock. ' M 79424-1515 « (S06J 79

mMinned ...

1-1290
This is only a summary. 'Please, refer to the complete report, pat •kayo for qnalUy control daft t,



Report Date: October 29, 21)08 Work (Order: 8101 “05 -Page Number: 2,01');
Arena Langlie.-Mattix& Humphrey NE of Jal, NM

sample-II'G'W 5 continued...

Pararn £%-: Result,. links 111. :
Nitf-ate-M 9.12 »u;7L 0.20(1
pH 6.94 tf.U * ,|U)0
Dissolved Calcium 3250 mg/L 1.0(3
Dissolved Magnesium 1040 •dg/L; 1.(10
DiSstilved Pntiissiurn 136 Wg/L i .00
Dissolved Sodium 8200 mg/L 1.00
Tula) Dissolved Solids 35000 mg/L . 4 0.0:

Samples 176706 - RMW-2

'■mem,........................ . .... ......................  F1;iS........................... Result Units RL
Hydroxide Alkalinity <1.00 irig/L as GaCOS ............. LOO
Carbonate Alkalinity <1.00 hig/L as GaCd3 ■ LOO
Bii:a,rb6iia,t:i'. Alkalinity : 142 tng/L as Ca€o3: TOO
Total Alkaiihity 142 mg/L as CaCoM 4.00
Specitio Conductance 3050 uMHOS/cm (ton
Chloride 649 mg/L Ik 500
Fluoride 3.09 nig'/L U.2(Ki

Sulfate 399 mg/L (1500
Ni trade-N 2.55 mg/L (1200
pH 8.04 S.H. (TOO
Dissolved Calcium 257 tog/L 1.00

.Dissolved Magnesium 78.2 mg/L 1.00
Dissolved Potassium . 9.17 mg/L 1 .(jO

Dissolved Sodium 190 (ug/L 1.00
Total Dissolved .Relids J6ltt :"g/L . 10."

Sample: 176707 - HMW-3

Param .Flag. Result;
- ................. ■

RL
Hytl ru.vidv Alkali hi f.y ..<i:oo...... .... mg/L as C«Go3- ! .00
Carbon ate, Alka.1 in i t: V <1.00 tug/L as GaCo3' 1.00
B i carbonate A Ikalini ty 143 mg/L its CaCc>3 4.00
Total Alkalinity 143 mg/L. as C.aC63 4.00
Specific- Conductance 4300 uMHOS/cm 0.00
Chloride 1180 mg/L U.Aljtt
Fluoride 3.23 P>s/L ■ 0:200
Sulfate 314 mg/L 0:500

Murat,e-N 2.50 mg/L 0.200
pH, 7.54 •K;U, o.oo

Dissolved Calcium 359 tOg/T 1.00

Dissolved Mugnesimu -114 mg/L 1.00

D issol ved Potassium 11.4 nig/.L 1.00
Dissolved Sodium 372 - ««/L 1.00

eottuniii'/l ...
TmceAnalyrtis. Inc. •* .6701 Aberdeen Aw.. Suite 9 • Lubbock, IbK 79424-1515 • (806)794-1290

filin' is only a mmmary. Plerm, refer to the complete report-package-, for-qualitij control /lata.



Report Date: October-29,,20.08 Work Order: S'1,0170,5 Page Number: 3. of 4
Arena Lnnglie-Mattix fc Himiphrey JStEJ of Jab NM

sample i ItV/Ol continued .. *

liar am Flag Result Units R;L
Tt'l.ul DiSHnived Solids 2-100 10 0

Sample: 176708 - HMW-1

Parani Flag . Resul t .... Units RL
Hydroxide. Alkalinity < LOU tiig/li as'CaCtO................ LOO
Carbonate Alkalinity <1.00 mg'/Las ,CaGo3 1.00
BiearbptjatR Alkalinity 167 • mg/L as. CaCp3 -1.00
Total Alkalinity 167 mg/L as CaQo3 4.00
Spedlie. Crmd11dance 36500 u.YlHOS/em 0.00

( blonde 13500 mg/I. 0.500

Fluoride < i .Qfl mg/L 'I.20H
Sulfate 1700 mg/L 0:500

NitratmN 17.6 mg/L 0:200

pH 6.82 s.u. d.oo ■

Dissolved Calcium 2000 mg/L 1.00

Dissolved Magnesium 738 mg/L LUO
Dissolved Potassiuin 63.8 mg/L LOO

Dissolved Sodium 5740 mg/L 1,00
Total Dissolved Solids 24600 •hg/L 10.0

Sample: 176709 - HMW-2

I’urart! . .Flag Result Units' ILL

Hvilroxide Alkali iiitv <.1.U0 mg/L-ns CaCo3 LOO

Carbonate Alkalinity <1.00 mg/Lrtas G'.aCoS - Lilt)

Bicarbonate Alkalinity 112 mg/L as CaCo3 LOO
Total Alkalinity 112 mg/L as Ca,Go3 -LOO
Specific Conductance 2520 uMHlOS/em 0.00
Gliloride 639 1 nig/L 0.500
Fluoride 3.57 mg/L 0.200
Suifate 245 mg/L 0.500
Nitrate-N 6.86 mg-/L 0.200

pH 7.87 s.u. ti.00

Dissolved Calcium 259 nig/L 1.00

Dissolved Magnesium 81.5 nig/L 1.00

Dissolved Potassium 10.7 mg/L LOO

Dissolved Sodium 171 mg/L 1,D0

Total Dissolved Soli els
.. l-:. !V:--. .....■

1460 , mg/L .... HD'

Sample: 176710 - HMW-3

TriiceAnalysis. fiic. * 6701 Aberdeen A-ve-.,.'Suite 9 • Ltd)|:>oi:k, TX 79424-1515 • (806) 794--1296

fhU is ont'if h sminmy. Phase, .refhr to the complete report package, for quality control, data.



Report, Date: October 29. 2008 Work Order: 8101705' PugcvNinribi.T: 4 of 4

Arena Laiiglie-Mattix & Humphrey NE of Jal, NM

Parain ........ F ag„ Rietmlt .'.(pints* ................. Rl.
Hydroxide Alkalinity <1.00 mg/l. as CnC.'o.'i .... LOO
CiarliQiiate Alkalinity < 1-00 iiig/L as CaCo3: 1.00,
Bicarbonate AIknliiiii,y 86.0 ir..u/L as Ca('o3 4,00
Total Alkalinity 86,0 mg/I. as l)aCu3 4.00
Specific, Gmdneoinee 3950 uMH0S/cm U.00
Chloride 999 iirg/L- .0.5.00
Fluoride 3.88 n:g/L 0.200
Sulfate 632 :ing/L. 0,500
Niirate-N 7.10 nig/1- 0.200
pH 7.52 s.ii. Q.oo

Dissolved Calcium 433 mjg/L 1.00
Dissolved-Magnesium 146 : nig/l- 1.00
Dissolved .Potassium . 12.5 mg/L LOO
Dissolved Sodium 222 mg/D 1.00
Total Dissolved Solids 1980 . nig/L 10.0

Trace-Analysis, liic-. p C70i Aberdeen Ave.. Suite 9 • Lubbock, TX 79424-1515 • (806) 794-129.6

This -ii wily a nummary. Please, refer to the complete report package for quaMy cpntnil. data.
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WBENG: 237(119
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El Paso: T1(>170422il-08-TK 

LELAP-020Q2

DBE: VN 2065/

Midland: T1047O43‘)2-O3-1’X

Analytical and Quality Control Report

Mike Hagan

Etech Environment,;-!! Safety

PA;)1. Box 8469 
Midland, T.\, 79708

Report Date: Oetctber 29. 2008

Work Order: 8101 TCio

iiiiniHiiniiiiiiii
Project Location: NE of dal, KM
Project: Name: Arena Langlie-Mattix & Humphrey
Project, Number: Arena lianglic-Afattix & Humphrey

' 2
Enclosed are i,he Analytical Report, and Quahty Control Report for the following sample!:-;) .submitted to TnieeAmdysitt Lne.

Date Time Dale
Sample Description Matrix Taken Taken Received

J 707115 H.YIW-l water 21)08-10-16 12:35 2008-10-10
1767()6 ll.VIW-2 water 2008-10-16 09;-30 2008-10-16
1707117 HMW-3 water 2008-10-16 11:52 2P0S-.1O-I6
176708 HMW-1 water 2008-10-16 14:05 2008- IP-16
1.76709 HMW-2 wider 2098-10-16 14:43 2008-10-16

I707IU
— ...—n 

i*tM w-3 water 2UOS-J0-1O
—---—I----;..-■ ' “ '

, I S: 12
—

•iiiicsdii-ii;
- . ..................... • ..... ■ m. • — ....•............. .............. _ ................. - •

The.se results 'represent, only the samples received iu tile laboratory.- The Quality Control Report is generated cm a batch 
basis. Aji information contained in this report is Kir the tuinlytical hntchfe.s) in which your sa,mp]e(sj were analyzed.

This report consists of a total of 3.1 pages and shall nor be reproduced except! in its entirety, without written, approval of 
Tfi.tcciA-fiajysl*, Trie.

Standard Flags
B r The sanipln cCintninsOnsi l.lia.ii ten limes I lift cOiKWiil’raljon li.nmti in t,ln: mclhed WaHip



Case Narrative

Shirtples for project Arena Eangiie-Mattix & Humphrey were received by TraceAnalysis, Inc;., i)n 200S-Hi-1:6 arid assigned to 
work Order $101705. Samples for work 'Order 8101705 word received intact without headspace anil at a' temperature of 2,$ 
tlOg. Q'.

Samples were analyzed for' '(.he following tests using their respective methods:

fast Method
Alkalinity-!' SM. 2 32.0E)*
Cti. Dissolved S 60HIB
Chi'irido (1C) B301M1
Conductivity SM 25IUB
Fluoride (IQ) E1300.0
K. Dissolved ■S GO Mill
Mg." Dissolved S (id 1 nil
Na. Dissolved SfiOlOB
NC)3'( 1C) E 300.0

pH SM 4500-H-K

SO ! no E 300.0
IDS SM 2540C
PPM DIIO Mod. 8015B.

i PM CEO •S SO 1.5 B

ltesuli.s for these samples arc repotted <,m a wet;. weight; bains unices data package indicates otherwise.

A-matrix spike (MS) arid matrix spike duplicate. (MSD.) sample is. chosen at random from each preparation batch. Thft MS 
and MSD will-,indicate if a site Specific matrix problem ik occurring, however, it may not .pertaiii to the samples for work order 
8’l,ri!70p since the sample was chosen at.random; Therefore, the validity of tlin analytical 'data reported hap boon determined 
by the laboratory control sample (LGS) and the method blank (MB). These quality' control measures are performed with 
each preparation batch to ptVsi ire'data- ■integrity.

All other exceptions associated with this report have been footnoted on' the appropriate, mialytical page to assist in general 
data-comprehension. Please contact Hie laboratory directly if there are any ipiestipns regarding tills project.



Date; October '20. 2(50$ 
AtenuAtehglie-Mattix A: Humphrey

\V< >: t. Older: 810170.0
Arena I.unglic'-Ma't.i:-: A; ‘Humphrey

Page Number: 3 af 31
Mte.f .ini. NM

Sample: 170705 - HM.Wrl

La! juratory: Midland
Analysis:-. Alkalinity
QC Batch: -53407
Prep Batch: 15310

:Pi;ii;aijn;ter. Flag

Analytical Report

Analytical MiTlipd: SM 2320B.
Date Analyzed: 2008-10-20

Sample, Preparation: 2008-10-20

III.
Result,, Units

Prep Mel hod: 
Analyzed By: 
Prepared By:

..Dilution

N/A
All
All,

R.L

Hyclroxi tle A! kill i mfy < 1 .Cl) ing/L as CaCo.'S 1 1.00
Carbonate Alkalinity <4.00. tiig/L ;is (J;iCo3 l, 1.00
Bicarbonate Alkalinity 89.0 mg/L'as CaCo.T 1 4,00

Total Alkalinity 89.0 ing/L as CaCb8;, .............................1.;. ... 4:00

Sample: 176705'- HMW-1

t#ijrat6ry: Midland

Analysis: Conductivity Analytical Method: SM 251'4B Prep Mc!h"d: N/A

QC Batch: 53418 Date Analyzed: 2008-104 7 Analyzed By: All
Prep Batch: 45720 Sample. Preparation: 200840-17 Prepared By: AR,

Parameter iplag
RI.

Result Units Dilution R.L
Speciiic CpiiduhtftiicO; 51100 •iMHO.S/ciu 1 . 0.00

Sample: 176705 - HMW-1

Laboratory; Midland
Analysis: Tun Clirdniaf.bgraphy Analytical Matinad: Fi 500.(1 Prep Method: N/A

QC. Batch: 53457 Date Analyzed: 20084047 Analyzed By:. AR

Prep Batch: 45743 Sample Preparation: 2008-1.0-17 Prepared By: AR

Parameter Flag
R.L

Result tin its Dilution RL

Chloride 1.9900 mg/L 1000 0:500

Fluor i'le < 1,:00 ing/L 5 11.20(1
Sulfate ■1840: ii;-4/I-.......................................... 100 0.500



Report Date: October -2!). 2008 \V..rk Osdei: $101705 Page Number: 4 .of 31
Arena- L/u'igliteMat-tix & Humphrey Arena Langlie-Matrlx & Humphrey NE of .'Jab- NM

Sample: 176705 - HMW-1

Laboratory: Midi anti
Ana,lysis: >N03- {1C?)
QG ibtali: 53157"

Prep Batch: 457513

Anaiy tieal Met hod: 
Date Analyzed: 
Sample Preparation:

E .300.(1
2008-10-17
2008-10-17

Fi;ep Method: 
Analyzed By: 
Prepared By:

m
m
AR

Parameter Flag.....
R.L

Result Unite ; Dilution........................ RL
Nitrate-N ........9.12 , ............... Hte/i- 0.200

Sample: 176705 - HMW-1

Laboratory: .Midlaml
Analysis: pH
QC Batch: 53386.

Prep Hatch: 15721

Analyiical Method: SM ISOCLR-t:
Date-Analyzed: 20OS-10-17
Sample Preparation:. 2UU8-HH7

Prep Method: 
Analyzed By: 
Prepared By:

N/A,
AR.
AR

Parameter . Flag
RL

■Result .. .. Uiiits, Dilution 1M-
i’H 6,9-4 . s.u.. 1 (LOO

Sample: 170705 - HM W-1

Laboratory:, LuhiiurK
Analysis: Salts. Dissolved

QC Baum 53680
Prep Batch: 45759

•parameter- .: Flag

Anaiy tieal Method: 

Date Analyzed: 
Sample Preparation:

RL
Result.

S (iOlOB
201)8-10-28
2008-10-20

Units

. Prep 'Method: 
Analyzed By: 
Prepared: Byr

. Dilution

S 3iin:.A
KV
KV

RL

Dissolved Calcium 3250 mu/L.......... 100: L00
'Dissolved Magnesium 1040 mg/L 10 L00
D is® il ved Pptassi urn 136 ■ mg/L It] hi 10
Dissolved 'Sodium 8200 mg/1, , i no ,1,00

Sample: 176705 i HMW-1

Laboratory: Midland- 
Analysis: TDS Analytical Method: SM; 2540C P.rep Method- N/A
QC Batch: 53002 Date Analyzed: 2008-10-24 Analyzed By: AR

Prep Batch: 45794 Sample Preparation: 2008-10-20 Prepared By: AR



Report Dale: ;29, 200S Work Oi tlei:: 8101705 Page hiiimher; 3 of 31
Arena LangliR-Mantix & Humphrey Arena Lajglie-Mattix •& H.tmipijrey Ni3 i.»f .jal, NM

Parameter. Flag
Rl.

Result: Units ; Dilution RL
Total Dissolved Si'lid' 35000 ............  nnt/L .. ' 100 10:0

Sample: 176705 - H MW-1

Laboratory i Midland
Analysis: TPM DRO
QC Batch: 33437
Prop Hatch: 45754

Analytical Method: 
Date Analyzed: 
Sample Preparation:

Mod.. 8015B 
2008-10-20 
2008-10-20

Prep Met.l
Analyzed
Prepared

tod: N/A 
By: LD
By: LD

Parameter Flag
RL

Result Units Dilution RL
QUO ’ <5.00 mg/L /; i . 5.00

Surrogate Flag Result
Spike

Units Dilution. Amount
Percent

Recovery
Recovery

Limits
iitTriacoiitane" _L . 15.3 mg/1- 1 10.0 - .......... 153 , 70 - 13fi

Sample: 176705 - HMW-1

Laboratory: Midland
Analysis: " TPM GRO

QC Batch: 53423
Prep Hatch: 45718

Analytical Method: 
Date Analyzed:
Satnpie Ptvpara.tion:

S 801513
2008- J (1-10 
2008-10-19

Prop Method: 
Amilyzijd By; 
Prepared By:

S 503013 
AG
AG

Parameter Flag
RL

Result, Units Dilution PL

GRO . <0.1014 mg/L ■ i - 0.100

Surrogate Plug Result Units' Dilution
Spike Percent.

Amount Recovery
Reeyvery

l.itiiils
Trifluproti.il none.(TFT)
4-Broniofluorobenzeue ( ! BFB;

0.0793 mg/L
0.0827 mg/L

1
1

0.100
-O.IOO

79
S3

70 -130
70 - 130

Sample: 176706 - HMW-2

Laboratory: Midland
Alt aly sis: A.! fell iiii try
QC Batch: 53497
Prep Batch; 458ill

Analytical- -Method: 

Date Analyzed: 
Sample Preparation;

SM 2320B 
2008-10-20 
2008-10-20

Prep Method; N/A 
Analyzed By: AR
Prepared.By: All.

• ' .... •' nuihmi'-d ...

——■----- r——-------- :-----1 Mij»h BtinvjgauiTecovc'ry. Sample non*douiii.. result bias



c

Report Dart;; October 29. 2QI,)8 \Voi:k' Order; S1U1705 "Page Number: G of 31
Afi'aia-Li:uigIio-‘MW-ti3c & Humphrey Arpna. Langiie-Ma.t.tix & Humphrey N.E pf .1«1. Ts'jvj

'sample 176706 ixmbinned ...

HI-
Parameter £.!»& .. Result Ends: - Diiiitiou RL

ParameiCT Mu .......
RL

Result Units Dilution, Hit
Hydroxide Allviliiiit.y <71.00 nn.!/!. a.s,GaCo3 ' 1 1:00
Carbonate A1 kalmiliy <1.00 mg/L as Ca.G(>3 1 1.1 M.I
Bicarbonate A1 kai init.y 142 i!i;;/I. as Ca(.V>3 i 4.00
Total Alkalinity 142 mg/L 'as Ca€o3 1 4.00

Sample:- 176706 - HMVVv2

Laboratory.
Analysis:
QG Batch:

Midland
Conductivity Analytical Method: SM 251 OB PrepMcfhoii: N/A

53418 Date Analyzed: 2008-113-17 Analyzed By: Aft

Prep Batch; 45720 Sample Preparation: 2008-1(3-17 Prepared By: AR

RL
.Para mater lag Result Units. Dilution RL

,Specific Conductance 3050 uMH(3S/cm I 0.00

Sample:. 176706 - HMW-2

'Laboratory: Midland
Analysis: Ion Chromatography Analytical 'Method: E 300.(1 Prep-Method: N-/-A
OG Batch: 53437 Date Analyzed: 2(308-1(3-17 ' •Analyzed By: AR
Prep Bairh: 45743 Sample Preparation: 2iiii-8-1IJ-17 Prepared By: AR

RL
Parameter . Phi Result Units Diliitioil . RL
Chloride 649 iniv/L ■50 0.50(1
Fluoride 3.09 mg/L [i 0.700
Sulfate, 399 lUg/P .. 50 (.1.500

Sample: 176706 - HMW-2

La fx>r» lory: M id land
Analysis: A03(IG); AnaSyiirai Method: E 300,0 • Prop Mui.liuil: N
UC Batch: 53457 Dale Analyzed: 2008-10-17 Analyzed By: AB

Prep Batch: 45743 'Sample Preparation: 2(308-10-17 Prepared By: AR



Report Date: 'Odobiir .29, 2008 W^rk Order; 8101 /1)5' Page Number: 7 of 31
Arena LatfigUe-Mattix fe Humphrey Arena LHiiglie-iviattix &Bjniiphrey' Sife of Jal, NM

Panunetdr Flag,
RL

Result Units Dilution RL
Nitratu-N ....  2.55 mg/L 5 11.201,1

Sample: 176706 - HMW^2

Laboratory:
Analysis:
QC Batch: 
Prep Batch:

Midland

•53.386
45721

Analytical Method: 
jbate .Analyzed-: 
Sample Preparation:

SM 1000-H i- 
2008-10- i7 
2008-10.1.7 J-

gf H
i

.9
-.
es

 o
-<

■ ...X N/A
AR
AR

Parameter ■Flag;
RL

.Result. Units- Dilution RL
pH 8-04 M-U- 1. ■0,0(1

Sample: 176706 - FTMW-2

La bo rati jry :• Lu b b< n:k
Analysis: Salts,: Dissolved, Aiialyideal Methud r s eoioB Prep 'Method: S 3005A
QC Batch: 53080 Date Analyzed: 2008-10-28 Analyzed By: KV
Prep Batch: 45759 Sample. Preparation: 2008-10-20 Prepared By: KV

RL
Parameter Flag Result - Units -Dilution ILL
Dissolved Calcium .................. 257 mg/L 1 1.00
Dissolved Magnekiuni 78.2 mg/L. 1. uoo
Dissolved Potassium 9.17 mg/L;

mg/L
1 1.00

Dissolved Sodlimi 190 1 1.00

Sample: 176706 ? HMW-2

L a.b or; i to r y: M i < 11 a j i d
Analysis: TDS Analytical Method: SM 2540C Prep, Method: N7A
QC batch: 53662. Date Analyzed: 200S-10-24: Analyzed Bv: \R
Prep Batch: 45794 Sample Preparation: 2008-10-20 Prepared By: AR

Parameter
RL

... Hag..... .............. Result... Units....... Dilution Ri.
Total Di.-S'CV'-d Solds ............... 1510 .... h%/U ...2 ........... 100



Report Dai.:: October 29. Work Order: 810171)5 Page Number: 8 of 31.
Arena Langhe-Mattix M Humphrey Arena Langlie-Mattix & .Humphrey ND of.Jul, NM

Sample: 176706 - HM>V-2 

Laboratory: Midland
Analysis: 11‘H DHO Analytical Method: Mod. Si'll5B
LjC Batch: 53457 Dale Analyzed: 2flflS-10-20
Prep Batch: 45754 Sample .Preparation: . 2008-H)-20

RL
Parameter Result .............. Fims Dilution ................ 111.

DHO <5.00 . riig/L r ....................,5100

Surrogate . 'Flag . Rest lit Units
Spike

Dilution , .Amount
P' lT'-'ll 

Recovery
Recovery

Limits
n-TYinccmtautr' 'i' . 15.7 ing/L 1 1U.0 : .157 70 - 130

Sample: 176706 - HMW-2

Laboratory: Midland
Analysis:- TPH GR.0
QG Batch:' 53423
Prep Bateh: 45748

Analytical 'Method: 
Daii- Analyzed: 
Sample Preparation:

S Solid! 
21108-10-10 
2008-1(1-40

Prep. Method: S 5().']0B 
Analyzed By: At!
Prepared By: AG

Parameter Flag .
RL

Result . Units Dilution RL
GRQ <0400 mg/L 1 0.100

Surrogate . Flag . Result, Units . Dilution
Spike

..Amount
Percent

Recovery
Recovery

Limits
Trilluorotoluene, (TFT) 
■i-Brtmiufiuorobehxeuc’ (4-BF’B)

0:0702
0,0836

ing/L
ing/'L

1
1

0.100 
(1.10(1

79
84

70 - 130
70 - 130 .

Sample: 176707 - HMW-3

Laboratory: Midland
Analysis: Alkalinity Analytical Method: SM 2320,13 Pr..t> Method: N/A.
QC Batch: 53407 Date Analyzed: 20Q8-T0-20 Aniiiyz'ed. By: AR
Prep Batch: 45810 Sample Preparation: 2008-10-20 prepared By: AR

RL
Parameter Flag Result Units Dilutinn Rl.
Hydroxide Alkalinity ,<1.00 "ing/L as G.iiGo3 1 LOO

C ar! ruiuit a A1 Dili ni ty
Bicarbonate Alkalinity

<1.00 ■tiig/L as GaGo3 1 It Ml

143 uig/L as C;iCo3 1 LOO

Total Alkalinity 143 tng/L as G;iCe3 j. 4.00

-High surrogate recovery. iJatiiple lion-tierm. result bias high.

Prep Method: 14/A
Analyzed By: LD
Prepared By: LD



Repeal, Dati;: October 29, 2()US Work Oi:dftL; 8101705 Page Number: 9 of 31
Arena. tiiugii«-Mt£c.tix A' 'Huniphr«|y Arena Langlie-Muttix & ffuritphrey NE of jijl. NM

Sample: 176707 - HMW-3

Lhhnniipry: 
Analysis:- 
OC Batch: 
Pi-lip Batch;

Midland
Conductivity
5341.8
15720

Analytical Method: SM 251 Cl 13
Date Analyzed: 2008-10-!7
Sninple Preparation: 2008-10-17

Prep Method; 
Analyzed By; 
Prepared By:

N/A
AR
AR.

Parameter - i- h‘C ...
RL

Result ...........Duds: Dtltu ion RL
Specific Conductance 4300 uMHOS/'-.n: ! .. "-U0

Sample: 176707 - HMW-3

Laboratory:
Analysis:
QC Batch: 
Prep Butch:

Midland
Ion Cdironuttograpliv
53457 '

45743-

Analytical- Method: B 300.0
Date, Analyzed: 20(jS-lQ-!7
Sample 'Preparation: 20i,S$qO-17

Pl'-p Method: 
Analyzed By: 
Prepared By:

>:/a
AR
AR

Pam ret tier . Flag
RL

Result Unit's............ Dilution RL
Chloride' 
Fliioride
Sul fai e

1180
3.23
314. ..................

tng/L
tiig/L

- ,n-vL...........

ICXT
5
5

0.500
0.200
,0,500

Sample: 176707 - HMW-3

Laboratory:
Analysis:
QG Batch: 
'Prep Batch:

Midland
*03 (icy.
53457
45743

Analytical Method: 
Date Analyzed: 
Sample Preparation:

E 300.0 
2008-10-17
20(18-10-17

Ptep Method: 
Analyzed By: 
Prepared By:

N/A
AR
AR

Para,mot,or Flag
Rh

Result -Units Dilution RL
.\'it;rat;e-N 2.50 : n;ig/L. .. •7. .0.200

Sample: 176707 - HMW-3

Lahunttory:
Analysis:
QC Batch: 
Prep Batch;

Midland
pH
53386
45721

Analytical Method; 
Date Analyzed: 
Sample Preparation:

SM 4500-H-f
2008:10-17
2008-10-17

Prep Method: 
Analyzed By: 
Prepared By;

N/A
AR
AR

umi mjit’ii ...
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■sample 171/707 continued

Parameter Flag
HI.

Result: .Units Dilution R,L

Parameter Flag
RL;

Result •TJnits: Dilution .. HI.
I'D 7.54 A. liv i . : 0.00

Sample: 176707 - HMW-3

Laf/oratory:' .Li rbbpdc 
Analysis: Salts, Disso
Q€ Batch: 53680
Prep Batch: 4.5759

Ived Analytical Method: 
Date Analyzed:
Stliujil(j. Prepiiradon:

W

S 0(1! 0B
2008-10-2S 

: 2008-10-20

Prep Method: S 3
Analyzed By: K\
Prepared By: K\

.005 A
' (

Parain.el.er Flag ;
R.L

Result Units Dilution . RE
Dissolved Calcium
Dissolved M agi lesiinn 
Dissolved Potassium 
Dissolved Sodium

359
114

11.4
372

mg/h
•I’-o/I'
mg/1.
mg/E..

10
.1.

1
1.(1

1.00
1.00
id"
!•!>"

Sample: .176707 - HMW-3

Laboratory: Midland^
Analysis: TDS
QC Batch: 53GG2
Prep Batch: 15794

Analytic;!! Method: 
Date Analyzed:
Sam pie Preparation:

SM 254 0C
20(18-r.i-24
2008- L G.-20

Prep Method: 
■Analyzed By: 
Prepared Bv:

N/A
Ar,

AR

Piirametcr . Flag
BL

Result. Units Dilution iRL
Total Dissolved Solids 2400 mg/L . ■ ' p-_ 10.0

Sample: 176707 - HMW-3

Laboratory: Midland 
Analysis: " TpH DR.O

QC Batch: 53437
Prep Batch: 45754

A iialyt i cal Me frh.tH. 1 
Data Analyzed: 
Sample Preparation:

Mod. .80.1513 
2008-1.0-20
2008-16-20

PWjp Mfithodr. 
Aiiaiy/.bd By: 
Prepared By:

N/A
LD
LD

Parameter Flag
n l

Result, Units Diluii; m R.L
DRO ; ;.<5,t,iii mg/li....... 1 5.00 ■
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Surrogate Flag Result
Spike

Units .Dilution Amount
Percent

Recovery
Recovery

Limits
m Trianon l ane.: - 14.0 .. !!|g/l. ! 10.li . 445: 70 - 130

Sample: 176707 - HMW-3

Laboratory:. Midland
Analysis: TPM GRO
QC Batch: 53423
Prop Batch: 4574S

Analytical Method; 
Date Analyzed: 
Sample Preparation:.

S 801513
2008-10-ill
2008-10-19

Prep Method:. 
Analyzed By: 
Prepared By:

S 5030B 
AG
AG

Parameter Flag
RL

Result Ihi its Dihn iuti RL
CRQ <0.100. mg/L A o;ioo:

Surrogate Bias Result l nits
Spike

Dilution Aihomit
Percent

R< ■•om'i v

Recovery
Luiiite

Trifiuoniii.liH iio (TFT} 
RBroiiiOdugrobeiizoiie (4-BFB)

0.0823 n;g/L
04)801. mg/L

1 0:400
1 6:100.

- 82
.... so .. ■c

:;
0

Sample: 176708 - HMW-1

Laboratory:Mi<i!?ui<l
A n aly sis: A1 kali i ii t,y
QC Batch: 53497
Prep Batch: .45810

Analytical Method: 
Date Analyzed: 
Sample Preparation;

SM 23201!
JtluK-lo 20
2008-10-20

Prep Method:- N/A 
Analyzed By: AR’
Prepared By; AR

Parameter Flag
RL

Result; Unit.- ...Dilution RL
Hydroxide Alkalinity
Carbonate Alkalinity
Bi<;a.fbonai,e Alkalinity
Total Alkalinity

<1:00
<1.00

167
.167

mg/'L as QaCo3 
mg/L its CaCo.'l 
mg/L as GaGp3 

...mg/L as. GaCoO

1
1
1

1

i.flO

1:00
4.00
4.00

Sample: 176708 - HMW-1

r

I.uborninry: Midland
Analysis: Conductivity
QC Batch: 53418
Prep Batch: 45720

Analytical Method: 

Date .Analyzed:
Sam]tie Preparation

SM2310B 
■ 2008,10-17 
: 21)08-10-17

Prep Method: N/A 
Analyzed By: AR.
Prepared By: AR,

Parameter Flag i
RL

Result Units Dilution RL
Specific Conductance
~~-—-7---- : T 7  

36500 u.MllOS/nn 1 0.00 
- ..... ..

'■’lliglK-inmigaii; recover/. Sijmpte tysuii, bias high..
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Sample: 176708 - HMW-1

Laboratory: Midland
Analysis: Ion Cli ronlatygraphy
QG Batch: 53407
Prep Batch: 45743

Analytical Method:--, E 30041

Date Analysed: 20084 0-17
Sample Preparation: 2008-10-17

I’o p Method: 
Analyzed By: 
Pr'-eari d By;

N/A
AR
All

Pn.rarneit-Vr Flag
R.L

.Result, , Units Dilution RL
Chloride
Fluoride
Sulfate

13500 mg/L
< 1.00 .mg/L

. 1700 ii.-.d.

1000
•5

ion

0150(1
0:20(1
(i;5()(l

Sample: 17670S - HMW-1

Laboratory: Midland
Analysis: NQ3 (1C)
QG Batch: 53457
Prep Batch: 45743

Analytical (MethodE 300.0 
ij’afe Analyzed: 2008-10-1.7

Sample Preparation: 200,8-10-17

Prep Method: 
Analyzed By: 
Prepared By:

A/A

AR
AR

Parameter Flag
RL

. Result, Units Dilution HI.
Nitrate-N 17.6..................... /."mg/L 0 0.20(1

Sample: 176708 - HMW-1
(

Analytical Method: 
Date Analyzed:
Sam pi e P repair at, ion:

Laboratory: Midland
Analysis: pH
,QC Batch.: 53386.

Prep Batch: 45721

SM 4500-H+- 
2008-1.0-17
21)06- ill 17

Prep Method: 
Analyzed, By: 

Prepared By:

N/A
AR
AR

’Parameter Flag-
RL

Result Units Dilution RL
.PH 6,82 - H. 11. L 0,00

Sample: 176708 - HMW-1 ,

Laboratory:
Analysis:
QG Batch:

Lubbock
Salts. Dissolved Analytical Method: S 6010B , Prep Method: S 30113A
53680 Date Analyzed: 2U0,' It 1-28 Analyzed By; K V

Prep Batch: 45759 . Sample Preparation: 200S-10-20 ■Prepared By: KV

Cbuiirideil .C.
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sample. 170703 mntinuejl .

RL
P;iraitii;i(1:c;r . Flag-. Result, ' Units' Dilution-. RL

Parameter Flag
RL

'Result- Units Dilution R L
Dissolved Calcium
D issol veil Mjjftupsiiiin 
.Dissplvpfl Pptiissiiini■
Dissolved' Sodium

2000
738

63.8
5740

!%/F

uig/l-
mg/L
mg/L

10 LOG
10 1 ,[)0

1 LOO
loo \ . mo

Sample: 1.70708 - HMW-1

Laboratory:
Analysis:
QC Batch: 
Prop Raich:

.Midland
TD8
53002
35794

.Ariatvt.icat Method: 
Date Analyzed: 
Sample Preparation;

SM 25-10C
2008-10-24
20(18-10-20

Prep Me shod: N/A 
Analyzed By: AR
Prepared By: AR

Parameter Flag
RL

Result Pllil.H Dilution R1.
'total Dissolved Solids 24600 "'-./F.......... 100 io.o-

Sample: 176708 - HMW-1

Laboratory:
Analysis:
QC Batch: 
Prep Batch:

Midland 
'J PII DRO
53437
45754

Analytical Method: 
Date Analyzed; 
Sample. Preparation:

Mpd, 80 MB 
2008-10-20
2008-10-20

Prep Method: N/A
Analyzed By: LD
Pn-pamd By: LD

Parameter Flag,
III

Result Units Dilution RL
DRO <6.00 mg/'L .1 .. 5.00

Surrogate. .. BJag Result 'Units
Spike

.'Dilution'. Amount,.
Percent, Recovery

Recovery 'Limits
jiiTriaiioritane 1 15,2 mg/L 1 . 10.0 152 70 - 130

Sample: 176708 - HMW-1

Laboratory:
Analysis:
.QC Batch: 
Prop Batch:

Midland
TPH GRO
53423
45748

Analytical' Method: 
Date Analyzed: 
Sample Preparation:

S S015B
2008-10-19
200S-10-19

Prep Miithod: S 503011 
Analyzed By: AG
Prepared By: AG

A - , . .---:—:----^-------- -...------ ; ■: '■High siirn/gaie reaivw.y.'.SUmriiij nrinAluttol. fraujt Uias-'litgli:
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Parameter Plug

Rl

Result. Units Di fin ion RL
GRQ <0.100 n>g/L. l d.100

Surrogate “Flag .Result Units Dilution
Spike Percent

Amount. Recovery

Recovery 

Limits. .
Pci (hioip tpl tiehh •.( TFT,) 

ABfimipfiiiyrubeilzene pPBFB):
0.0802 

...................6.0839
u,%/L

. m/£-,
1

. 1
li.JOtl 80
0.100.. 80

70-130
; 70,- im .

Sample: 176709 - HMW-2

Lnbo r ai.ury: Midland
A it a. iy sisAlkajini ty .Analytical Method: SM 2320B Preu Method: iN'/A
QCi Butch: 534(17 Date Analyzed: 2008-10-20 Analyzed Bv: 

Prepared By:
AR

Prep Butch: 45810 Semple Preparation:

RL

2008-1(1-20 AR

Parameter flag Result Units Dilution RL
Hydroxide A Ikuliiii ty <1.00 mg/r. as CaGd3 1 .1.00
Carbonate Alkalinity <1.00 iug/L as CaCo3 - 1 i no
B i ca rb o n a te A1 kill id ty 112 liig/.L as Ga.Co3 1 -LOO
Total Alkalinity 112 mg/L as GaC63. 1 •1.00

Sample: 176709 - HMW-2

Laboratory; .Midland
Analysis: ijipiidiictivifcy
OC Batch: 53418
Prep Batch: 45720

Aiialyficai Method: SM 2510B

Dare Analyzed: 2008-10-17
Sample Preparation: 2008-10-17

Pri:p \ictli<..;|: 
Analyzed By:
Prepared By:

N/A
AR
AR

Parameter lyliig. .
RL

Result Units Dilution RL
Sprjtnti'c; Conductance 2520 ; iiMHOS/cn. i ....... Mb

.Sample: 176709 - HMW-2

Laboratory; Midland
A11a lysis: Ion Ciironlat offi'apliy

qe Batch:- 53457
Prep Batch: 45743

Analytical Method: E 300.0
Date Analyzed: 2Q0S-H1-17
Saj 11 p Id P reparation; 2008-10-17

Prep Method: 
Analyzed By: 
Prepared By:

N/A

AR
A:R

Parameter Flag
RL

Result. Units Dilution RL
Chloride 0.39 ing/L 50 0:500

r.oiii.nnial : 1
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sariipla 1767(19 wnHrmkd :'..

Parameter Flag
RL

Result ‘Units Dilution RI.
Fluoride . 3.57 mg/L S' - 0:200
Sulfci.te ’ 245

---------- -—. ...... -------------
■■nig/U...

..... ...........................■
0.5: if)

Sample: 176709 - 11 MW-2

Laboratory: Midland1 
Analysis: ,\C)3 (1C)
QC Batch: 534.57
Prop Batch: 45743

Analytical Method: E. 300,0

Date Analyzed': 2008-10-17
Sample Preparation: 2008-10-17

Pr- p \ 
Anrtlyz 
Prep: in

ft hod: N/A 
<1 "By: AR,

■d By: AR

Parameter Flag
RL

Result Units . 'Dilution RI,
Ni: ratc-N . 6.86 ) ' ' ■ mg/E\. ......... '5' 11,2110

Sample: 176709 - 11 A W-2

llni oratory,: Midland:
Analysis: p'H

QG Batch: 53386
Prop Batch: 4572]

Analytical Method: S.M 4500-H+
Date Analyzed: 2008-10-47
Sample Preparation.: 2Q(l8rIQ-1.7

Prep \f 
Analyst 
Propart

ot III at: N/A

d By: AR
>d By: AR

Parameter Fl4g
RL

Result: Units Dilution RL
i'll ........... 7-87 ' s.u.‘.. 1 ■o.oo

Sample: 176709 - HMW-2

Pr.lh Tallin : Lubbock
Analysis: Salts. Dissolved
QC Batch: 53680

Prep Batch: 4575.9

Parameter ■Flag.

A nalytical M et.hpd: 
Pate Analyzed: 
Sample l?reparation:

Hi.
■ Ri-suli

S,0OiOB
2008-10-28
20N8.'il,-20

..............Units

Prep .Method.: S 300oA 
Arrcv.vri! By: KV
Prepared By: KV

Dilution RL
Dissolved Grdciuiu '259 ii.g/L....... 1 " ....... 1.00
Dissol ved Magnesiuni 81.5 nifi/L 1 1.00 ■
pisKoIvcfl Ptitassiuii! 10.7 iug/L 1 1,00
Dissolved Sodium 171 ing/L 1 1.00
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_

Sample: 176709 - HMW-2

Labt >ra,tfiry-: M i d 1 hiii 1
Analysis; TBS’
QC Botch: 53662
Prep Batch: 45794

Analytical- Method: 
Date Analyzed: 
Sample Preparation:

SM 254QG
2008-10-24- 

200.8 10-20

Prep 'Method: N/A, 

Analyzed By: Ail
Prepared. By: A-R-

Parameter Flag.
RL

Result Units Dilution RL
Total Dissolved Solids 1460 mg/L ; 2 lli.d

Sample: 176709 - HMW-2

Laboratory:: Midland
Analysis: TPH DRO
QC Batch: 53437
Prep Batch: -15754

Analytical Method: 
Date Analyzed: 
Sample Preparation:

Mod. S015B
2008-10-20
2008-10-20

Prep Method: N/A 
Analyzed By: LD

Prepared. By: LD

Parameter,- Flag'
RL

Result . -Units Dilution HI-
DRO . <5.00 ■ 1!1-g/L 1. 5.00

Surrogate . Flag.. Result
.Spike

Units Dilution Amount.
Percent

Recovery
Recovery

Limits
n-TViaconta'ne 13.4 ■■“'«/L 1 10,0 134 .. 70 - 130

Sample: 176709 - HMW-2

,

Laboratory: Midland
Analysis: TPH GRO
QC Batch: 53423'
Prep Batch: 4574S

Analytical‘Method:- 
Bate Analyzed:
Sample Preparation:

S 8015B
2008-10-19
2008-10-19

Prep Method: 
Analyzed By. 
Po;pared By:-

S 5030B 
AG
AG

Parameter. Flag
RL

Result Units Dilution RL
GRO <0:1.00 mg/D . ! . 0.100

Surrogate Flag Result Units
■Spike

Dilution Amount
Percent

Recovery
Recovery

Limits
Tri.Hnorot,olHeiie'(TP'T)
4*BroinofiuoroH'enzene (4--BFB) .

0.0803 iivg/L
0.0839 mg/1.

1 ' Cl. 100
i lino-

, , - -

SO'
.8-1 .

70- 130
7(i 150

—-------- :—:-----:. ' -——----" jiij^h surro^riUi rer.pyc*ry. 'Harilpte•.sl'unrdeteci. result bias-high*

I
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Sample: 176710 - HMW-3

Laboratory: Midland
Analysis: Alkalinity Aliaiytteal Method: SM 2320B Prep Method:: N/A
QC Batch: 53497 Date Analyzed: 2008-10-20 Aiialvzed Bv: All
Prop Batch: 45810 Sn.tii pie Preparation: 20!(8 Hi i>(1 Prepared By: AR

Parameter .. Flag .
Id.

Result, Units Dili.it.Rnl Id..
11 v11 r oxide Alkalinirv < DUO mg/L as CaG<»3 ..... 1.............. 1.00
Carbonate Alkalinity- <1.140 mg/L as CaCo3 X l.tio
Bicarbonate, Alkalinity 86.0 mg/L as CaCp3 X 4 .111!
Total Alkalinity. 86:0 mg/L as CaCp3 X •1.1)0

Sample: 17(3710 - HMW-3

Laborakufy: Midland
Analysis: Conductivity Analytical Method: SM 251013 Pwp Method: N/A
QC Batch: 5.341 S Daft: Analyzed: 20()S- 1C.I-17 Analyzed By: AR
Prep Batch: 45720 Sample Prepantthm: 2008-10-17 Prepared By: AR

RL
Parameter Fin;:; ! Usulr Units .pilm.ipti Rl.
Specific Conductance 3950 uMHOS/cilU I 0.00

Sample: 176710 - H-MW-3

Laboratory:- .Midland ,

Analysis: loii GhrOinatography Analytical Method: E.3003).' Prep M‘ lhi."I: N/A
QC Batch: 53457 Date Analyzed: 201)8-10 17 Analyzed By: AR
Prep Batch: 45743 Sample 'Preparation: 2008-10-17 Pv pared By:. AR

RL
Parameter Flay ...... Res u It.. liiiiLs 1 'ihit.il,u Rl.
Glikin di: 999 mg/L 100 0.500
Fluoride 3.88 mg/L 5 U-.200
Sulfate

............................. .....................
032 ...................mg/L:, 101) 0:500

Sample: 176710:- HMAVs'3

Luborat ory; A’l idiarid
Analysis: NO3 t K. : Analytical Method: E 300.0 Prep Method: NJj
QC Batch: 53457 Date Analyzed: 200Sr 10-17 Analyzed By: AR
Prep Batch: 45743 Sample Preparation; 2: H ih-!0-17 Prepared By: AR
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ParaineU'i »'!; n-.
R,L

Result Units . Dilution R.L
Nii.ratc-N 7.10 1 I'W/I- 5 0.200

Sample: 176710 - HMW-3

Lab.orat.ory: M if 1 Uu i ci 

■Analysis: pll
QC Batch: 53386
P’rjep Batch: 45721

Ai ikly tieal (Method :< 
Date Analyzed: 

Sample Preparation:

SM 4500-11+ ■
2008-10-17
.2003-10-17

Prep Method: 
Analyzed By. 
Prepared By:

N/A.

AR
AR

Parameter Flag .
RL

Result. lotus Dilution RL
i’H .. . '.......... . 7.52 s-u. ............ ..... 1 0.00

Sample: 170710 - HMW-3

Laboratory; Lub bock
Analysis; Salts. Dissolved
QC Batch: '•53680

Piip Batch: 45759

Analytical Met,hod: 
Date Analyzed: 
Sample Preparation

S. 601013 
2008-10-28 

i: 2008-10-20

Prep Method: S 3005A 
Analyzed By: KV
Prepmud By; KV

Pumi miter Flag
R;L

Result . Units; Dilution RL
Dissolved Calcium
Dissolved .Magnesium- 
Dissolved Potassium

Dissolved Sodium

433
146

12.5
222

ntg/L
iiig/L
tug/L

10
1
L

;li

1:00
i.oft

1.00
1.00

Sample: 176710 - HMW-3

Laboratoi y: Midluud
Analysis:; TDS
QC Batch: 53662
Prep Batch: 45794

‘An aly.tic.ai ■ Method: 
Date Analyzed: 

Sample, Preparation:

SM. 25-1OC- 
2003-10-24 
2003-10-20

P.r<?p,.Method: 
Analyzed By:
Prepared By.:

N/A
AR
AR

Parameter Flag
R.L

Result lams Dilution . RL...
Total Dissolved Solids........... 1980 il Ai/I- ;5................. loo
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Sample: 176710 - HMW-3 

Lnliie-.-uory: Midland
Analysis: TPH DR,0 Analytical Method: Modi SQI5B
QC Batch: 53437 Date AmUyajd: 2008-10-20
Prep Batch: 457§4 Sample Preparation: 2008; 1.0-20

Para i! icvcr Hag:.
RL

Result ...Units Dilution . RL
PRO <5.00 . 7.7" 1 5.00

Surrogate Flag Result ■■Units- Dilution
Spikc

Amouiit,
Percent Recovery

Recovery Limits
ibTriiicOntaiit: •i - .160 mg/1; 4 10.0 160 70-130

Sample: 176i71C) - HMW-3

Lnlwiraptry:
Analysis:
QC Batch: 
Prep Batcli:

Midland
TPH GR.O
53423
45748

A na-lytical Method:
' Date Analyzed: 
Sample Preparation:

S 8015B
2008U0-49
2008-10-19

Prep Method: S 5030B 
•Analyzed By: AG
Prepared By: AG

Parameter Flag
m.

Result Units piliitioit Rl.
GRO. <0.100 mg/L ! 0. R'O

Surrogate Flag Result. l nits Dilution
Spike Percent, Recovery

Amount Recovery -Limits
Trifluormoimjnu (TFT)
4-13 roiriofiuorbh.onzeiie (4-OFB)

.0,0830
0.0874

mg/R 
111.:’./ 1-

i
1

0.100
0,100

S3 70 - 130
87 70 - 130

Method Blank (1) OG Batch: 53418

QC Batch: 534IS Date Analyzed: 2(108-1(1-17
Prep Bat.d!: 45720 QC Prepara,tiori: 2008-10-1.7,

MDL
Parjuiiefcet Flag Result. Units- RL
Specirk CpucliK-tance _______. .................. ................ ......... 7.3(1. .... ntVlHQS/ttni 0

Analyzed By: AR 
Prepared By: AR,

Prep Method: N/A 
Analyzed By: bD
Prepared By: I.D

'*High surrogate recovery. Sariiplc niffi-deteCt. result bias liigh.
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Method Blank (1) QC Batch: 53423

QC- Batch: 53423
Prep Batch: 43748

Date Analyzed; 2008-10-19 
QC Preparation:- 2008-10-19

Analyzed By. AG 

Prepared By: AG

Parameter Flag ..
MDL

Ee-.n!- Units HL
GEO 0.08O1 .. riig/.L ■0,1

Surrogate Flag Result Units Dilution

Spike

Amount
Percent: Recovery

Recovery Limits .
Tniiuorm.ihicuc (TFT) 
■l-Bromoihmrobenzene ( ;-bfb;

0:0813
R087S

mg / L 1
tng/L 1

0.400
0400

: S'i 70 - 130
SS 50. - 130

Method Blank (l)- QC Batch-. 53437

QG Batch: 53437
Prep Batch: 45754

Date Analyzed: 2008-10-20
QG .Preparation: 2008-10-20

Analyzed By: LD
Prepared By: LD

Parameter Flag
MDL

Result Units ■: ED
DRO - <2^4 : mg/1. 5

Surrogate Fhig Result Unite: Dilution
Spike Percent Recovery

Aiiidmit- Reiidyery Limits
li-Ti-iacpiiiduie .............. .12;:S'). " >ug/L

.......
10.G 1128 . .. 70 - 130

Method Blank (i) QG Batch: 53457

QG Batch: 53457
Prep Batch: 45743

Date. Analyzed: 2008-1 Of 17
QC Preparation: 2008-10-17

Analyzed By: Alt
Prepared By: Alt.

Parameter Flag
MDL

Result Units Rl.
Nitratti-iN <0.0120 riig/L 0.2

Method Blank (1) QC Batch: 53457

QG Batch: 53457 Date Analyzed: 20UH-10-17 Analyzed By;: AR,
Prep Batch: 45743 QC Preparation: '2008-10-17 Prepared By: AR



Report Date: October 29::-200S VV,,rk Order: 81017Q5 Page- fyuinbef: 21. Of 31
Arena Laiigiie-Mij.ttL'c & Fhmiphrey Arena Langiici-Mattix & Humphrey NE of.ial. NM

Paraitir.ri'r Flag
MDL

Result Units .RL
Clluride <6-172 mg/l, ;«.5
Fluoride <0.199 mg:/L-: . 0x2
Sulfate . <0:0320.......... r«S/t: 0,5

Method Blank (1) QQ Batch: 53497

00 Batch: 53d!)7 Date Analyzed:: 2003-10-20 Analyzed Bv: AR
Prep Batch: 45S1.U QC Prepare tiyn: 2003-1.0-20 Prepared By: AR

MDL
Parameter . Flag: Result .................UnitsL RL
Hydroxide Alkalinity <1.00 iiiit/L as GaCo3 1
Carbutiate A1 kaliuiiv <1.00 mg/L as CaCo3 1
Bi curium; iff Alkali nip- < 4.011 itig/L as CaCo3 4
'Total Alkalinity <4:00 ntg/L assPaCt>3 4

Method Blank (1) QC Batch: 53662
-

QC Batch: 536(52 Date Analyzed: 2008-10-24 Analyzed Bv:: AR
Prep Batch: 45794 QC Preparation: 2008-10-20 Prepared By: AR

Parameter
MDL

Flag Result- ... Units in,
Total Dissolved Solids " <5.00 mg/L to

Method Blank (1) Q

QC Batch: 53680
■Prep Batch: 4',75!)

Parameter

C Batch: 536S0

Date Analyzed: 2008-10-28
QC Preparation: 2008-10-20

MDL
Flag Result:

Analyzed By: 

Prepared By:

Units-

KV
K V

RL
Dissolved Calcium <0.T73....... mg/'L ..... .....1
Pisspl vigl Magnefsiun 1 <0.1.48 mg/L !
D i ssdlvetl Potassiurn <0.327 n>g'/L 1
Dissolved Sodium <0,244 mg/L 1



{

Report Dale: ODD** 20, 2003 , Work Order: 81111705 Page, IVimiber: 22 of 31
Arena Langhe-Muitix & Humphrey Arena Laiiglie-Mafctuc <fe Humphrey NE of JaL Nit!

Duplicates (l) Puplical:ed Sample: 176710,

QC Batch: 53386
Prep Batch: 45721

Date Analyzed: 
QC Preparation;

20U8A.0-17
2! 108-10-17

Analyzed .By: AR 
Prepared By: Alt

Pa rail i .. .
Duplicate Sample
. Result, .Result Unite-. Diliilion

RPD
It P D Limit

(>H . ... . 7-17 7.32 S.U. 1 ./ ...... 1 ........ 1.5:

Duplicates (1) Duplicated Sample: 17G710

QC Batch: 53418
Prop Batch: 45720

Date Analyzed: 
QC.} Preparation:

2008-10-17
2008-10-17

r Analyzed By: AR
Prepared By: AR,

Panim
Duplicate Sample

Resell . Result _; -t ji'iitB Dilution:
RPD

RPD. Limit
Specific Conductance 4030 3050 uMHOS/cm '■ .1,1 ...........2 20

Duplicates (1) Duplicated Sample: 176827

QC Batch: o3497
Prep Batch: 1.781)

Dale Analyzed: 
QC Preparation:

200840-20
2008-10-20. “ 

>
 

11
 ll ■y

 cp
>

 :>

Phru.m
Duplicate Sample

Result, Result, .Units Dilution
RPD

RPD. . Limit.
Hydroxide, Alkalinity 
Carbonate AjfeiJinity
Bicarbonate Aifodinity 

Total Alkalinity

< I uu <1.00
<11.00 <1.00

ISS 195
158 ,1.95.

mg/L as Cu,Co3 
mg/L as CaCo3 
mg/L as CaCu3 

mg/L as GaGo3.

1
i"
!
1

0 20
0 20
4 20
4 ... 2ft

Duplicates (2) Duplicated Sample: 176832

QC Batch: 53662
Prep Batch: 45704

Dan. Analyzed: 
QC Preparation:

2008-10-24: 
200S-10-20

Analyzed By: AR 
Prepared By: AR,

Pararn
Duplicate Sample

Result Result: Units . Dilution
. RPD

RPD Limit
Thud Dissolved Solids
Tut;il Dissol ved Solids

1560 1840
. 1360 1430

'%/!- ......
. mg/1.

*).

'2
g;: 20
8, _ 20

\



RopOrfi Pali:: October 29.. 200S 
An.-:i:.i LiUigiksMattix & Humphrey

Work
i Arena Langl

(Inter: 8101705 ■ 
ie-iVlattix & Humphrey

Pa,g(; Number 
NE o

: 23 of 31 
(Mai. NM

Laboratory Control Spike (LCS-l)

QC Bareli: 53423
. Prep 'Battik: '45748.

Date Analyzed: 
QC Preparation:

2008- It)-1.9 

: 2008-10-19
Aimly'zed By: AG 
Prepared Byr AG-

IV.I.'IMi
5T$

Reiulis. Units
Spike

Dil: Amount
: Matrix
‘Result . Rco. ■

Rue.
Limit,

GR.O 0.7S3 nig/L 1 LOU .........0:0801 ■ 70 70 • 130

Percent: recovery is based Oil tile spike result. R.PD is based on tile; spike, «.ricl-spike duplicate .'re$iiit.

Param
LCSD
Result Units Dil.

Spike Matrix
Amount Result

R< r.
Ret;.., Limit RPD

RPD
Limit

gro: ■ . n.757 nig/L 1 LOO 0.0801 6.S‘ .. 70 130 .. 3,. 20

Pui'cent recovery is hnsyd bn.'(Re spike result, R;PD is based oil the spike and spike duplicate result.

Surrogate-
LQS LCSD

Result . Result
Spike LCS

Uiiits Dil. Ainoun: ... lue.
LCSD

.. :..Rti.C'-.
Rec.

Lilli!!.
Trifiuororuincne 1 ITT! 
TBrOmofluOrpbenzerie ( l-BI'B!,

"LL 0830" 0 0S21
, 0.0900 .0,0900

nig/L 1 0.100 83
niR/l. 1 . Oil 10 00

82
90

70 - 13(1 
70 -130

Laboratory Control Spike (LCS-l)

QG Bareli: 53437
Prep Baidi: 45754

'Date'Analyzed: 
QC Preparation:

2008-10-20
2008- III 20

Analyzed By: LD
Prepared By. LD

Param
LCS

Result Units;
Spike

Dii. Amount
Matrix
Result Rec.

Rec,

Limit
DUO . 23 J' I|]g/L 1 25.0 . <2:44 ,05 ' 70 - 180

Percent recovery is based on j;he Spike result. R.PD is based on the spike and spike duplicate, n-Sjuit,

Paras i;
LCSD
Result Units , Dil.

Spike Matrix
Amount Result

Rtf.

R! i. Limit RPD
RPD
Limit;

DRO 20-0 . . mg/L 1 25:0 <2.44 SO ' 70 - 130 IV 20

Percent, recovery is based bn the spike result. RPD is based on tin; spike and spike duplicate result.

LCS
Surrogate. Result

LCSD
Result Units

Spike
Dil. Amount

LCS 
. R

LCSD

Rec.
Ryu.

Limit
ii-TniujonRuie-'. 12.7. LOT ;ing/L ! - 10.0 127 107 70 ; 130

Laboratory Control Spike (LCS-1)

QC Batdi: 5.3457 Date Analyzed: 2008-10-17 Analyzed By: A.R
Prep Batch': 45743 QC Preparation: 2(108-10-17 Prepared Bv: AR

' LL’Si) finaiyie out of range. 'LCS/L'QSI) fi.FLS a KI'D within limits. THorfOrtij i.GS shows: extraction oecuris'l pri.-ijcrly.



Report, Dale: .October 20, 2008 Work C)rder: S 1(11705 Pago ^timber: 24 of 31
Arena L!«iglio-M:»t,t,i.x & Humphrey .Alenin Liiygli^MiLttix & Humphry NE of jal, NM

Param
LCS:

Resiili. Uiiit.s Dil.
Spike

Amount

—--------------- -----------------------

Matrix
Result Rue

Pec.
Limit

Ikitrate-N. 2.(i2 ing/L1.... ...I' 1 ' 2.50 . <0.0120 1(15 DO - i!U

Permit rcccivery is biased on the spike result. RPD is based On the spike and Spike duplicate resul t;

Parana

lcsd

Result ■ Units Dil,
Spike

Amount;
Matrix-
Result?

Rei.
Rea'. Limit; RPD

RPD 
. Limit

Ni|,rat;e-?V 2.62 mg/L 1 2.50 <11.0120 105 fid - 110 0 ‘

Percent recovery -is bailed on the spike'resuit. RPD is based on the spike and spike duplicate result

Laboratory Control Spike (L.CS-1)

QG Batch: 53457 Date Analyzed: 2008-10-1:7 Analyzed By: AR
Prep lli.i.ch: 45743 VJG Preparation:: 2008-10-17 Prepared By: AR.

■ LCS Spike Mat. rix Rec.
Param ReSuit Units DO.. , Amount Result Rcc. Limit
Chloride 1L5 mg/L 1 12.5 <0.172 92 90 - 110
Fluoride 2,38 mg/L 1 2.50 <0.199 1)3 00- mi
Sulfate 12.7 mg/L 1 12.5 <0.0320 102 90, lit!

Percent recovery is based on the spike result. RPD is based oil the spike and spikiy duphc.ate rosult.

LGSD Spike Matrix Rue. RPD
Pa ran r Result. Units. Dil.. Amount Result Rer. Limit RPD Limit
Glilurkle 12. 2 mg/L 1 12.5 <0.172 ; 98 ''90- 110 6
Fluoride 2.37 mg/L 1 2:50 <0.199 95 00 r 110 0

Sulfa’ <■ 12. 7 mg/X l . 12.5 <003211 102 90 - 110. .0.

Percent recovery is- based on idle spike restilt. RPD is based Oil the spike and spike duplicate result.

Laboratory Gontrol Spike {LCS-.l)

QC Batch: 53680 Date Analyzed: 2008-10-28 Analyzed By: KY
Prep Batch: 45759 CjjC Preparation: 2008-1.0- 2.0 Prepared By: KV

LCS ;Spike 'Matrix Rec.
Param Result Units Dii. Amijituf Result lie-. Limit
Dissolved Calcium 5.0,7 rng/L 1 5Q.o: <0.175 10.1 35 - 11.5 '
Dissolved Magnesium .50.0 i: 1 50,0. <0,148 TOO 85- 115
Dissolved Potassium 17.7 mg/L 1 5.0,0 <0.327 95 85 - 115
Pissolvud Sodium .. 18.3 mg/L ; 1 . 50.0 <0-244 ■ 97 8.5. - 1)5

Percent m overv is based on cite strike, result:. . RPD is based on the spike and spike dupiicate re.suit.........................
rontnlin'd . ,



Ottjwrl; Date; D(;(:ohcr 29, 2u(.)S Work Qrder:' 8101705 Page Sum])®: 2S. yr 31
•Arena Langlin-Mnitix fe Humphrey Arena Laiiglie-Mattix <fe Hinnplirey NET pf .Ini. NM

f.dutfol, spikiss coiUmmut -i
LOSD Spike •Matrix Bee. RPD

Purani IPesiult;.,' Units: Dil. A.in i)u tit Result: .....Rue. . Limit fD'D Limit

LC.sn Spike Matrix Item RPD
Par am Itesuii Units Dil. AiiiOuiit: Result. Rue. Limit RPD Limit
Dissolved Calcium 50;5 mj»'/L 1 50.0 ' <0:175 101 85 -115 0 20
Dissolved Magnesium lh.fi uig/i. ! •50.0 <0:148 99 85 • 11.5 i 20
Dissolved Pytasshu it 17.fi nig/L 1 50.ll <0.327 95 85- 115 0 20
Dissolved .Sudiuui .48,3 mp./L 1 504) <0.244 07 -85 - 115. 0: , 20

Percent recoveryis bated mi i.lie spike result,. RPD :i.s based oil the spike, and spike diiplicatc reisuk.

Matrix Spike (MS-1) Spiked Sample: 176706

QG Batph: 53423 Date Analyzed: 20(18-10-19 Analyzed By: AG
Prep Hatch: 45748 QG Preparation:• 2(.H!$- 111 1!) Prupa red By: AG

MS Spike Matrix Item
Para in Result Units Dil. Amoinn Result Ret:, Limit
GRQ 0 , 0..G6.7 m'g/'L. 1 LOU CO.OOiJO4 67 70 r 130

Potent, recovery is based On the Spike result. RPD is based 'on the spike and spike duplicate result.

MSD Spike Matrix Roe- RPD
Punim Ri suit Units Dil. Amount Result Reu. Limit RPD Limit;
G R.O. 0:720 mg/'.L 1 1.00 <0.0590 72 70 - 130 . 8 20

Percent recovery’is based on the spike result. RPD is based on the spike and spike duplic.-ue result.

MS MSD Cipikft" MS MSD Her.
Surrogate Result Result Uiiits Dil. . . Amount Rec. Rem . Limit.
Tritiuoiotoliieirti (TFT) lG.l}:778 0.0778 mg/.L 1 0.1 78 7S TO - 130
4rBrc»n«j[fluoi:obt\uzeu'e (4-.BPB-) 0:0836 0-.0S31 nii/L 1 0.1,, 84 S3 .7.9 z. 13.0

Matrix Spike (MS-1) Spiked Sample: 1.767(15

QG H.'U i h: 53437 Date Analyzed: 20()S-i()-20 Analyzed By: LD
Prep Batch: 45754 QG Preparation: 2008 10 20 Prepared By: 'ED

MS Spike Matrix Rdc.
Parma. Result. Units DO Ainofiht; . Result Ree. Limit
PRO .......... 24.6 " mg/I.... 1 25.0, <2.44 98- 70 - 130

Percent recovery Fs Rated yn-tlie spike result.' RP.D ia bated on the spike and spike duplicate result;

*M«Urtx spike nirPVerv Oui of eouirol to po;ik mierfcnMicjfc Use l.CS/M/SU \o rloj noiiS!rate analysis- is under trC-mroU



Report, Date: October 29, 2008 Work Order: .8101705 Pa»; Nunitwr: 2'6.of:31
A-ri‘iia- Langlie-Matt-ix. & .Hiitnplirtjjr An;nn Laiigli«-Mattix-'«fe l;lurnj>hrey NE' <■>[' M. NM

Param
iVISD

. Result Units Dil.
Sjiikh

Amount
Matrix
Result.

Ret;.
Roe. Limit RPD

RPD
Limit

PRO 23.7 ...my/I. ....... i 25.0 <2.41 .. 95 70 - 1:30 4 20

Percent.'recovery ifc based . v .. •••• ... ........ -on the spike result.. RPD is based on the spike and spike duplicate result.

Surrogate,
MS

Result
MSD
Result Units . Dil.

• Spike 
Amount

MS
Ret:.

MSD
■Rec.

Roc.
Limit,

t.- Tricmtitoiii II!.5 10.4: iug/L 1 . 10 , 105 104 70- ,130

Matrix Spike (MS-1.) Spiked Sample: 17(7710

QG Batch: 53457
Prep Batch: 45743

Date Analyzed:
.QG Preparation:

2008-10-17
2008-10-17

Analyzed By: AR
Prepared By: Aft

Param
MS

Result Units Dil,
Spike

Amount
Matrix
Result Rec.

Rec.
Limit.

M:.rai.e-N 1S.9 rng/L . 5 : 12.5 7.1 ' 94 90 - 110

Bdi'Ctiut recovery is based on the spike result;. RPD is based on the spike- and spike duplicate result.

Param
MSD

Result, Units Oil.
Spike

Amount
•Matrix
Result;

Rcc.
llec. Lin.il RPD

RPD
Limit

Nilran-'N 19.1 - mg/L . 5 .... 12:5 ........ ...JA;. : ’.Hi 90 - lip..; .;;l.

Porcen'ti recovery in based pit the spike rpstijt. RPli is based on the spike ah<:1 spike’duplicate result.

Matrix Spike (MS-1) Spiked Sample: 176710

QG Batch: 53457
Prep Batch: 45743

Date Analyzed: 
tJG Preparation:

2008-10-17
2008-lb-17

Analyzed By: AR
Prepared By: A R

Param
MS

. Result Units Dil,

Spike

.Amount
Matrix
Result ■Rec.

Rum
Limit

Chloride
Fluoride
Sulfate-

y
1U
U.

1120 . mg/'L
14.1 ' rug/L
651 . n.-.'./l.

0
5
5

62:5 
12.5 
62.a .

1099
3.S8
636

34
S3
21

90- 110
Oil - III’
00 - Id O

Percent recovery is based on the spike result,. RPD is based on the siuko and 'spike duplicate result.

Param.
MSD

Result Units Dil.
Spike

A moil lit:.
Matrix
Result

Rcc.
.Rea. .Limit RPD

RPD
Lini.it

Chloride ' l -l 11 10 Hi!',71. 5 62.5 1099 IS w- 110 ' 1
cgntiimid ...

/'’.Mains spike rynivCry cm fcontrol liiiiits due to matrix ini'erienjnee. Use LCS/LCSl.) to deiiifiijSt.rate einalysii is under i.'pnirol.
'^Maia’is spife recovery out of control limits duu to hmtfi.v interference. Use I.C.S/l.CSL) IP demonstrate analysis is under coul,rol.
1 ''Mains spike nxrovwy ouf ofcoiurot limits due (</ matrix inlcrferraici*,. Use LCS/I.CSL) lu clenuiinstraic analysis is under ci.mtrol,
^Matrix spike reiinvcry oiii of comral- limits due to iimt/rix inletfereiiee. Use- (XS/LCSU'lu deiminsiniur Smiiyais ig under eOiu rpl.



Report Date: October 29, 2008 YVork Order; SlO 1705 Pkg«> Number-: 27 uf 3:1
Arena Langiie-Muttix Si Humphrey -Arena LiuigJie-'Mattix & Humphrey iVE of-'J'ai, NM.

matrix spikes mnfrrtued .
MSP Spike ’Matrix Ree. RPD

Pfirani- Result tf flits Dil. Amount, .Result Ret:. I.imit RPP Limit
Fluoride ,a 14.5 mg/L ' 5 ' 12.5 ’ 3.SS..... 85’ yo n to '4
.Sulfate :,fl . 645 mg/L 5 02.5 6.36 14 90 - 110 1

P(-!'•('!!! re t .VC I V is based on iht- spike resiilf... RPD is based oh t.ltc spike ant! spike duplicate result.

Matrix Spike (MS-1) Spiked Sample: 176705'

QC Batch: 53080 Date Analyzed: 2008-10-28 Analyzed Bv: KV
Prep Batch: 45759 QC Preparation: 2008-10-20 Prepared By: KV

MS Spike Matrix Ree.
Param. Result Units. Dil. A mount Result . Rcc, ' Limit
Dissolved OaJciiuii 30.40 mg/L. ,1.00 50.0 - 3250' -420 75 - 125
Disspivecl Magnesium- ■1100 mg/L 10 50.0 1040 120 75 - 125
Dissolved Potassium !ti 161 mg/L 10 50.0 136, 50 75f 125
Dissolved" Sodium 17 7590 mg/L 1.00 50.0 8200 -1220 75-425

Percent; recovery is bitstid oh the spike result; RPD is based on the spike and,spike duplicate result.

MSD Spike. Matrix Ree. RPD
I’aran: Rt-Hiiit Units Dil. Mipiiiii: Result- Rec. Lindt ROD Limit
Dissolved Calftiurii ~w 3420 uig/L 100 50,0. 3250V 340 75'-425- 12 20
Dissoh'ed Magi)esi u m ,a 1110 mg/L 10 50.0 1040 140 75 - 125 1 20
Dissolved Put:..—:!liltl 151 mg/L TO 50,0 136 30 75 r 125 Q 2"
Dissolved Sodium M 8440 thg/L 100 . 5il.ll 8200 .480 75- 125 II 20

Percent, recovery is based tin the spike.result. RPD is- based' on the spike and: spike duplicate result).

Standard (1CV-1)

QC Batch: 533.50 Date .Analyzed: 2O0S-10-11 Analyzed By: AR

ICVs IC:Vs ICVs Percent,
True Found Pc -m-nl Recovery Date.

Pi-iraui Flag Units Cone: (Auk.. Recovery Limits Analyzed
pH s.tt. .7.00 7.05 .

^—.. - ... - ..——- •
. on - 08 - .102 .

—a;, •••
...2008-10-17

Mat fix .---pike nlf*nvt<ry util: of CnrU.roilimits dm.1 to matrix ini uni-runci:, lisa IA "1/1 I) to dot nonst: rate is utidqr cqiiltOl.
1,1 Matrix sritku wenvery nut of urminil limits tint; m matrix iuierferunct;. list' LCS/LCSI) to riurnotrsl rale analysis is iimier control-.
,aiVlalnx spike recovery util: Of CoiitrOl limits due to .matrix imerjunjiite. tkso l.< 'S/LCSJ in ilumo’iistrat.e analysis is utiiier Crmirrjl.
"’Matrix siiikt; recovery itiii. of (iounoL limits flue to matrix iniBrference. list; LCS/LC'S!) to demonstrate analysis is under ftiiiinjl.
P Matrix spiku rtitovtry nui rtfctminii limits chip to mjitrix'inttrferfiiice. Use. LCS/LCSD tu dcnioristraie analysis is Under control,'
^’Matrix spike recovery otti •;if t'xmtrol limits tine to matrix itit,err«rt!iice- Use UCS/IXlSD in dcmrmsirate analysis is under cniuml.
"’Matrix spike rcetivery nut: uf cmtirol limits din's to matrix interference. Use, LCfi/liLSO-lt) demonstrate analysis Is under control.
-'’Matrix. spike recovery our of ktintrol limits due to itiatrix iutfifference. I esc IAM./U. 1S |y to deiiirmstraie analysis is nodcr c'oni ml.
Is 1 Matrix spike rectivury out of riinirol limits dm; to matrix interference. Use LOIg/iiCSD to demonstrate analysis is under control.



Report Date; October 2!), 2008. 
Arena Lauglie-Mafux & Humphrey

\V< ■!•.< Order: SLOlTO-5
Arena, Langlie-IVIuttix. & Humphrey

Page Number: 2S qf 3 ! ■

NE of ■lab NM

Standard (CCV-1)

Q.C Batch: 5338(5 Date Analysed: 2006-1.0-1.7 Aii.dx zed By: AR.

CCVs CCVs CCVs. : Percent
True Found; Percent Recovery Date

Param Flag Unit.- Gone. Cone. Recovery Lin-iis Analyzed
pH •S. 11: , 7.015 -7.12 102 9&- 102 20OS-1O-17

Standard (ICV-1)

Q'C Batch: 53418 Date Analyzed: 2006-10-17 Analyzed By: AR

1C Vs iCVs IGVs Percent.
'bare Found Percent Recovery Date

Par.-in: (Deg- Units Com;. Cone. -Recovery- Lii.il its Analyzed
Specific Conductance uMIK !S/ciii 1410 1-480 ' 105 Oil110 2ijo8-10-17

Standard (CCV-1)

QC Batch: 5341S Date Aiialyzed:. 200S-1.0-17 A.nalyzed By: AR,

CCVs CCVs CCVs Percent

J Triie. Found Percent, Recovery Date
Panini Flag. Unit's Cotic. Cone.: .Recovery Limits Analyzed
Specific' Conductance uMHOS/cin . 1410 1450. .... '.....102 .......OP - no 2008-10-17

Standard (ICV-1)

QC Batch: 53423 Date A iialyzed: 2008-10-19 A indyzed By: AG

IGVs IGVs IGVs Percent,
True. Found Percent; Recovery Date-

Parani Flag Units Coin;. Cone. Recovery. Limits Analyzed
CRO "mg/L ;;;... i.oo 0,900 90 85 - 115 2008-10-19

Standard (CCV-1)

QC Batch: 53423 Date Analyzed: 2(108-1009 Analyzed By: AG

CCVs CCVs CCVs Permn
True Found Percent Recovery Date

Param Flag 1 OlilS . Gone: bone. Recovery. Limits Analyzed
CRO ing/L 1.00 0.050 no 85-115 2008- 4 CM !J



Report. Date: U.uUilm'r 20. 200$ Work Order: 8101705 Page Number: 23 tit 31

Arena L;tni!.iit>.\luttix k Humphrey Arena I.;mu;lii.\-MuU ix A H.uinnhn.-v NE Ofdal. NM

Standard (ICV-l)

QC Batch: 33!37

Panun Flag .Units

' -:

Pate Analyzed: 201)8-10-20

ICAO ICVs ICV.-

Title Found Percent
Cone. Cone. Recovery

Ana

Percent;,
Hi i otrry 

Eitniis

ly/.ed By: ED

Pate
Analyzed

PRO mg/L 250 233 ■ 93 85 • 115 ' 2008-10-20

Standard (CGV-L)

QC Batch: 53437 Date Anaiy/.ed: 2008-10-20 Analyzed Bv: LB

■GCVs ' GCVs CCA'.-: ■Permit;
True Found Percent; Recovery Date.

Pavaiii Flag Units Cone. Cone. Recuverv L.itriits Analyzed
DR.O 1. .. •’50 226 -P 85 - 115 2008 in 20

Standard (ICV-l)

QC Batch: 5

Par am .

3457

Hag Units

Date Analyzed: -20QS

ICVs ICVs
Trite Found
Cone. Gone.

;- j n-17

ICVs
Percent

Recovery

Anal

Percent
Ri-'ccivcry

Limits

v/.r-d By: AR

Dare
Analyzed

Nitrate-N mg/L 2 51) 2.6-1 ' 106........ ........W- no - . ... 2003-10-17

Standard (TCV-1)

QC Batch: ft 3-157 Date Analyzed: 2008-10-17 ; Analyzed By: AR

ICVs ICVfi. JCVs Percent
True Found 'Percent: Recovery Date

pHram Plug Units C> uu-.. Cone, Recovery Limits- . Analyzed

Chloride iiig/t.... ■ - 12 A 11,! or 90-111) ......:200S-10-17
Fluoride (Hg/P 2,50 2;39 96 90 - 110 200S-10-17
Sulfate in.g/L ... .. 12,5 12.7

'............... ;
It 12 00 - 110 2008-10-17

Standard (CCV-1)

QC Batch: 53457 Date Analyzed: 2008-10-17 Aiuilytnid By: AR-



Report Date October 29. 2O0S Work Older: 8101705 Rage iViiihbor.:'; UO pf 31
Arena Langlie-Mafctiv. & Humphrey Aniiia La.ngiifr-Mattix S|.Huiiiphrey NB of ,j;tl. NM

Par am Flag Unite

CCVs ‘
True
Cone.

eevs
Found
Gone..

CCVs 
, Percent 
Recovery

Percent
Recovery

Limits

Date

.........Aiiaiyzed
iN'itrate-N mg/h 2.50 2.60 104 " 90 110 2008- i 0A 7

Standard (CCV-1)

QG Butch: 53457 Date Analyzed: 2008-10-17 Analyzed By: AR.

eevs CC\< CCVs Percent
True Found Percent, Recovery Date

Flag Units Cone: Clone. Hi •cevcry Lit nits Analyzed
Ghl6ridej mg/L 1 12.5 11.5 92 90-110 2008-10-17'
Fluoride nig/L 2.50 2,38' 95 90- 110 . 2008-10-17
SiilhiU: mg/L 12.5 12.7 102 90 - 110 2008-10-17

Standard (ICV-l)

QG Batch: 53497 Date. An alyzed: 2008-10-20 Analyzed By; AR,

revs ICVs ICVs Percent
Ttue Found 'Percent, Recovery Date

Pit:.'iiii Blag . Buite . Cone. Cone, Recovery Limits Analyzed
Hydroxide Alkalinity mg/L as CaC03 0.00 ' <F0li 0 - 200 2008-10-20
Carbonate Aikal in i ty1 nig/L, as CaCo3 (1.0(1 210 0 -200 2008-1020
Biwirbonau; Alkalinity mg/L as CaCo3 0.00 45:0 0 - 200 201)8-10-20
Tuiul Alkalinity mg/L.us CaQo3 250' 255 102, 90 no •2008-10-20

Standard (CCV-1)

QG Batch: 53497 Date Analyzed: 2(108-10-20 Adcilyzed By: AR

CCVs CCVs CCVs Percent
True Fou lid Percent Recovery Date

Baram Flag' Units Conic 'Coin.;, ■ ■Recovery Limits Analyzed
Hydroxide Alkalinity mg/L as CaQo3 0.00 < 1:0(9 0 - 200 20D8-10-2C!
Cudiqiiate Alkalinity mg/L as C'aCod 0:00 244 0 - 200 2008-1 0-20
Bicarbonate Alkalinity liig/L as CaCo3 0.00 9.00 (I - 2QQ 2008-10-20
Total Alkalinity iug/L as CuCtO 250 2-33 101 90- 110 2UU8 !('• 20

Date Analyzed: 200S-10-24 Analyzed By: AR

Standard (ICV-1) 

QC Batch; 53G02



Report; Date: October 29. 2008 Work Order:- S I tt 1,70-5 Page, dumber:. 31 Of 31

Arena. LmigliusMatux & Humphrey Arena Lunglie+Miintiix & Humphrey NEprlal. NM

Pilraiii: Flag Li in tip

ICVs
True
Gone,

ICVs
Found
Coin,,;.

ICVs
Percent

10 •••every

Percent
flucovtiry
.Limits

Date
.....Analyzed..

IttralHlissulveij Snlifis " mg/D 1'iOo ■ ■' 033 03 90 - 1 Hi ; 2008/10)2-1

Standard (CCV-1)

QC Batch: 53662 Ditto Analyzed: 2008-10-21 Analyzed By: AR

CCVs CCVs CCVs Percent
True la Hind Percent, Recover,- Date

Rararn Flag Units Cone. Coiic. Recovery Limits Analyzed
Total Dissolved Solids mg/'F 1000 006 10,0 90 - 110 . . 200S-10-2.1

Standard (IGV-1)

QC Batch: 53680 Date Analyzed: 2008-10-2S; Analyzed By: KV

ICVs TGVs ICVS Pcrcciit
True. FVmrid Percent. Recovery Date

Rural n, Units CdiiV. Cone. Recovery •Limits' Analyzed

DisHolvr:(,l Gfilciiun mg/1: 50.0 515 103 DO - 111) •2008-10-2$
Dissolved fylugmisium mg/L 30.0. 51.1. 102 90 - no 200S-10-28
Dissolved Potassium m.u/L 50 0 50.3 ,101 00 - no 200S-10-28
Dissalyed Sodium mg/L 50.0 . 50-6 .........101 ■Ml liu . 200S-K1-2S

Standard (CCV-1)

(1C Batch- 53080 Date Analyzed: 2008-10-2$ Analyzed By: KV

CCVs CCVs CGVs iVrcvnt
True Found Percent: Rccnv-vv Dale

Paratti Flag Units. . Com:. Cone. Recovery Limits Analyzed

Dissolved Gnleium mg/L, 50.0 51.1 .102 9(1 - 110 20U8-1.0-2.8
Dissolved Magnesi uni nig/t .50.0 ■ 50.3 101 Do - no - 200S-1Q-2&
Dissolved Potassium. roft/:L 50.(1 17.1 95 90 - lit) 2008/10-25
Dissoived Sodium . mg/1. : 50.0 19,$ 100 : DO - no .200.8-10-28
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Report; Date: October 29,, 2008

' •• • •.............. ......... ........

Work Order: SKI 1705
Arena LangMMattix, Si-- Humphrey

Page Number: I of 4 
WE rtf .lab NM.

Summary Report

Mike lla,'’.mi
Et.cch Environmental Safety

P.0. Box 8469 
Midland., TX, 79708

Report; Date: October’29; 2008

Work Order: .8101705
iiiiiiiiiHiiiiiiiiiii

Project; Location: NEof Jab- NM,
Project Name: Arena, LaiiglitAMatMx,&i Humphrey

Sample Description . , Matrix .

Date
Taken

Time 
; 'Taken.

Date
Received;

176705 HMVV-l Water 2008-10-16 12:35 2008-10-16

176706 tlMW-2 water 2008-10- 1C 09:50 2008-10 !6

176707 HMW-3 water •2008-10-16 11:52 2008-10-16

176708 11.MW 1 water 2008-10-16 14:05 2008-10-10

17670!) HM'VV-2 water 2008-10-1.6 14:43 2008-10-10

176710 I f M W-3 water 21108-10-16 15:12......... 2008-10,1.6

Sample - Field (Socle

TPH DRO. 
DRC)
•-m/Ll

TPH GRO 
GKO

Inm/C!
176705 - HMW-1 <5,011 <0.100
176706 - HMW-2 <5.00 <0.100
176707 - HMW-3 <5,00 .<0.100
176708 - HM W-1 <5.00 <0.400
•176709 - HMW-2 <5;00 <0.100
176710 - HMW-3 <5.00 <04 00

Sample: 176705 - HMW-1

Par am Flag.. ■Result ■Unite' RL

Hydroxide Alkaiinitv <1.0(1 mg/l. as CaCo.'l 1.00
Carbonate Alkalinity <1,00 mg/L as CaCo3 L.00
■Bicarbonate Alkalinity- 89.0 ing/L as CaCo3 4.00
Total Alkalinity 89.0 ing/L as CaCo.'l 4.00

Specific CdiiduCtiU’.CC 51100 uMHOS/Vm 0:00

Chloride 19900 ing/L 0.500
Fluoride <1.00. 0.201)
Sulfate 1840 rag/L, •1.500

cbriimiicd ■ ■.

TraceAnalysis. Ini;. • 6(01 Aberdeen Avt;.. Suite 9 ; • Lubbock. TX 79424-1515 « (81)6) 794-1296
Tins tj only « mvuuary. Piea.sc. refer to the--complete report package, for quality control, data.



Report Date: October 2!L, 2008 Wurk Order: $101:05' Page Number: 2 of 4

Arena l.sngiie-Mailb: &. Humphrey .NE of .lal, NM

sample 1767(15 mnt-mwxl

Par a,in ........................ , „..................Flag _______ Result:■Lfnits HI.
Xkra'e-N 9.12 .........mg/L .........0-200
pH 6.94 a-n. 0-00
Dissolved Calcium 3250 mg/L 1.00
Dissolved Magnesium 10-10 r mg/L t.UO
Dissolved Potassium 136 riig/L L0Q1-
Dissolved Sodium 8200 :mg/L 1.00
■Total Dissolved .Solids,. 35000   itiig/L ■.............................. 10.0

Sample: 176706 - HMW-2 \

Pariuii Flag . Result, Units R.L.
H.y d ryx Me A1 tail i n i ty <1.00 rrig/L as CaCo3 i .01.)
Carbonate Alkalinity <1.00 mg/L as CaCo3 i .(JO
Bicarbonate Alkalinity M2 mg/L as CaCo3 4.00'

Tutal. Alkalinity 142 rng'/’L as CaCo3- 4.00
Specific Conductance 3050 uMHOS/i.in 0.00
.Chloride 649 mg/L 0.60.0

Fluoride 3.09 ■mg/L 0=200
Sulfate 399 ■mg/I 0:500

NitnitevN 2.55 tng/L (1200

pH $.04 •S.ll: o.floDissolved Calcium 257 mg/L ! oO

Dissol veil Magnesium, 78.2 n.lg/L 1.00

Dissolved Potassium 9.17 ing/L 1.0(1

Dissolved Sodium 190 mg/L 1 00Total. Dissolved Solids 1510 ................................mg/l..................... 1(10

Sample: 176707 - HMW-3

Purnin ...................... Flag Result Units. R;L

Hvdroxide Alkalinity <1.00 mg/.L as GaCo3 ........ ■ 1.00
Carbttijate, A1 kali n i by <1.00 mg/L as G'a.CpS LOO

Bicarbonate Alkalinity 113 mg/L as CaCb3 ■1.00
Total Alkalinity 113 mg/L. as CaGo3 4.00

Specific Couductajicc 430(1 uMHO$/t:m 0,00
Chloride 1180 , ing/L (15.00

Fluoride 3.23 mg/L 0,200
Sulfate 314 ing/L 0,500

Niimte-N 2.50 mg/L i I.2U0
pH 7,54 H.n. 0,1)0
Dissolved Calcium 359 tng/L 1.00

Dissolved Magnesium 114 tng/L J .00

Dissolved Potassium 1.1,4 "ig/L 1:00
Dissolved Sodium 372 tng/L . . . 1,00

(■mitmiw.il i..

TraceAnalysis. Inct ® (3701 Aberdeen Aye.. Suite 9 • Lubbock, fji- 7S42445.I.5 ® (800) / 94-1296
Th is is only, a nummary. Please, refer to the complete report package:-for quality eimlrol data.



Repert Da.re: October 29. 2008 Work Order: 8101706 Pag,; Number: .3 of 4
Arena, Muiglid-iyiaXtix S: Humphrey NE of -Jal. N.M

sample 176707 continued ...

Param Flag Result Units RL
Total Disstilved Soliils - 2}»° ...liig/L ...................................HW .

Sample: 1.76708 - HMW-1

Param Flag ............... Result......
J _

Unite RL

Hydroxide Alkalinity <1 TO - 'mg/L as CaCo3 1.0(1
Carbonate Alkalinity <1.00 mg/L as CaCb3 i -00
Bicarbonate Alkalinity 167 iiig/L as C.aCo3 4.00

Total Alkalinity 167 mg/L as CaGo3 4:0Q

Specific Conductance 36500 uMHOS/cm 0.0(1
Chloride 13500 mg/L : (I..50CI

Fluoride <1.00 .mg/L 0.200
Sulfate 1700 mg/L .0:500 •

NifratiC-iy 17.6 mg/1. 0:200
pH 6.82 s.u. 0.00
Dissolved Calcium. 2000 mg/L 1.00

Dissol ve d M ag'i i esi inn 738 Oig/ll, L00
Dissolved Potassium 63.8 m?;/L ! .<JU
Dissolved Sodium 5740 mg/L 1.00
Total Dissolved Solids 24600 mg' Ik i'll!

1

Sample: 176709 - BMW-2

I’main Flag: Result. .Units ................. RL

Hydroxide Alkalinity <1.00 ttig/L AAOACuS 1,00
Ca rbona kg A l.kali i li ty <51:00, mg/L as GaCu3 LOO

Bicarbonate Alkalinity 112 mg/L as GaCoS 4:00

Total Alkalinity 112 mg/L as CaC',3 4.00

Specific Conductance 2520 uMHOS/cm O.Od

Chloride 639 mg/L ! 1.5011

Fluoride 3.57 mg/L 0,200
Sulfate 245 mg/L 0-500

Ni irate-N 6.86 mg/L 0.200

pH 7.87 0:00

Dissolved Calcium 259 mg/.L too
Dissolved Magnesium 81.5 mg/L, 1.00
.Dissolved Potassium 10.7 'mg/L 1.110
Dissolved Sodium 171 mg/L L00

Total Dissolved Solids ... 1460................. ............... . mg/L 10.0

Sample: 176710 - IIMW-3

Trace Analysis. Ini. • 6701 A,bei:dowi. Ave.. Suitef), ■ • Liibltpck. rI.X 79424? 1.515, •. (SOG) 794-1206

This' is onlli a' mmyirinj. Please,. :riifcr to fM'coniplcte report packagtyfor ■qmUtif mAred data-;



Report Date:. October 29. 'fOOS Work Order:. $10171)5 Pago Nuirtbw: 4 of-P
Arena. Lauglie-Maitix & Humphrey IVE of .la!. NM

Param fide

• • - ..................______;-----

Rest ill. I. biiis ..................RL

Hydroxide Alkali.iiifcy <4.00 ■mg/L as CitCo3 .1.00

Carl>'difate Alkalinity <1.00 , mg/L. as CaGo3 LOO
B i ear boi 1 a te A! kal ini t y 80.0 rug/L as CaCp3 4.011
Tola.' Alkalinitv 86.0 ng/L as CaC,03 4.00

Specific Conductance 3950 uMHOS/uu 0.00
Chloride 099 mg/L 0.500

Fluoride 3.88 mg/L 0.200 ■

Sulfate 832, mg/L 0.500

Nitrute-N 7.10 mg/L 0.200
pH: 7.52 s;.u. 0.1 HI
Dissolved Calcium 433 m.g/L. LOO
Dissolved M'agmjsi uin 146 riig/L: Ul£|.

Dissolved Potassium 12.5 mg/L 1.00
Dissolved Sodium 222 mg/L LOO
Total, IDissolved Solids 4980' ................................ ,nS/L - ■ 10.0

TraeoAnuilysis, Inc. 9 0701 Aberdeen A yen Suite ,9- • Lubbock,‘TX 79424-1515 ? (SfjG) 794-1.290

Thin in only a mtviwMnh ■Ple-dx?,- r<:fcr to the. row.phtr. report, j/ackiige for omlil.ii, control data.



8701.'Aberdeen Avenue, Suite 9 Lubbock, Texas 79424 ' BOO*378«1Z96 3D6*794* 1296 FAX 300•794'•1208:
200.Fast Sunset Road, Shita E ■ Pi Paso, Texas 73922. B88*580»3443 ■ 915*585*3443 FAX 915®580*4944
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E-Mail: lab@4rat:eaea!ysis.com

WBENC; 237010

Lubbock: T104704219-IJ8-TX

!.EL,M'-02U!)3 
Kvi:hsa« B-103IT

CertificatiQris
.HUB: 17524.39:743'L0(b86536'
NCTRCA VV f W B38444 \ 0009

NELAP Certifications
. El Paso: T104704221-.0.8-TX 

LBLAP-02002

DBE: V’N 20657

Midland: TTl)47l>i 392-0$-' PX

Analytical and Quality Control Report

Mike Hagan
hied; Environmental Safctj

R.0. Box 8469 
Midland, T:&, 79708

Project: Location: NIP of Jal. NM

Project: Name: Arena. Langhe-Mattix &, Humphrey
Projfic* Nu.rnbgr: Arena. Langlie-Matrix &. Hiniiplirey

•Enclosed are tin: Analytical Report and Quality Gomrijl Report for the following sample,(s) submitted to Trace Analysis, Inc.
Date Time Date

Sample , D' •' rip4i'>n Matrix Taken Taken Received
17G705' HMW-1 ...... water 2008-Hi-16 12:35 2008-10-16
17(5706 il.MW-2 witter 2008-10-16 1)9:50 2(108-10-16

1767(17 HMW-3 w;ti;er 200S-10-. 1G 1 1:52 200S-10-16
1.76708 H.MW-I water . 2008-10-16 14:05 ,2008-1.0-16

176709 ii.vi\v--j WtllLT 2008-10-16 14:43 2008-10-16
176710 HMVV-3 water ...........20.08-10; 16............ 45: i 2 .2l.iOS-l.Qt 16

These results represent only the samples received in the laboratory. The Quality Gohmil Report is .generated <it* a batch 
basis. All iitfurmaiiun contained in this report is for the analytical batch(es) in which yoiir saiiipMs) were analyiwid.

This report consists of a total of 81. pages and shail not Its reproduced except in its entirety, without, written approval of 
TraeciAhalysis, Ini:.

Leltwich. Director

Report. Date: October.29,-2008

Work Order: S1Q1705.

Standard Flags

B - ‘flic sanipk’ coiililiati less than ire times the ccricentt:ai.inn Ibtnid in tile metlied blank,



Case Narrative

Sample* for. .project Arena Eanglfe-iVlattix & Humphrey were received by TfacnAnnlySiS. Ini;, on 2(jOS-lO-L6 and assigned to 
work order 811)17(15. Sampled for work order til 01705 were received intact; wijlioiit; headspace fold at:'ft temperature of 2.8 
deg. G.

Samples were analj wti: for the■ following tests .using their respective rn.p.tlfocls;

Test;. Method
Alkalinity SM 2320B
Cm.. Dissolved S (foluR
Chloride (1C.) E 3(10.0.

Conductivity SM 25I0B
Fluoride (1(G) E 3u!Ui
K. Dissolved S (iltlilB
Mg, Dissolved S hi iH IB
Nn. Dissolved ■ S GOlflB
N03 (1C) E 3110:11
pH SM 4501FH+
S04 (1C: E 300.0
TDS SM 2540C
TP11 DR.O Mod. 801513
TPM GR.0
■ '•..:..■

S.SCU5B

Results for these .samples are reported on » wet. weight basis .unless data package indicates otherwise.

A matrix spike (MS) arid matrix spike duplicate,.(MSD) .sample is chosen at random ffciiii eikii preparation batch. The, MS 
aud MSD will indicate if a Site specific matrix prdb'fom is occurring, however, it- may licit, pertain to the samples for work order 

81,01705 since tin; sample was dieseii at. random. .Therefore', the validity of the analytica,]! data reported has been detenuiiied 
by the laboratory control sampler (ECS) and tlie method blank (MEi). These quality control m«R«siireS--are performed with 
each preparation batch to ensure data integrity;

All other exceptions associated with this report Inn's; been footnoted oil the appropriate analytical page to aksifo in general 
data .comprehension,. Please contact: the.laboratory directly if there are any questions regarding this project.

Page 2 of 31



Report DuM;: October 29. 2008 A7>t;k 0 pier: 3101043. Page-Ntmiber: 3 Of 31
Arena Lauglic Manix A; Humphrey Arena, Lunghe-Mattix & Humphrey NEof.lal, NM

Analytical Report

Sample: 176705 - HMW-i

La boratOry:' M itllai id
Analysis: Alkalinity :
QC latch; 53497

Prdp Batch: 1581,0

Analytical MQdwd:
Date Analyzed: 
-Sample Preparation;

SKI 232013
2008-11020
2008-10-20

. Prep Method: 
Analyzed By: 
Prepared By:

■N-/A
AR
AR

Parameter, .Flag
RI

Result Units piliHiyn ■RL
Hydroxide Alkalinity
Garlxmate Aikalhdry 
BicarlHiiiiiif Alkalinity
Tutu.! Alkalinity

<1.0ii
<1.00
89.0
89.0

nig./L as CaC'ii.i 
mr./I. as CaC<>3 
ing/L as GaCu3 
i3-.Lt/I. as CaC(>5

1
L
1
1 -

!1:00
44)0
4.00

,.-000

Sample: 176705 - HMW-1

Laboratory: Mi il l;u i d
Analysis: f Minima ivitv
QC Batch; 5341S
Prep Batch: 45720

Analytical Method: 

Date-Analyzed: 
Sample Preparation:

SM 251QB
2008 10-17
200S-10-17

Prep Method: 
Analyzed By: 
Pri-j.iared By:

N/A
AR
All

Parameter Fli*
RL

.Result. Units . Dilution RL
Spe< iiic t'.•ucliiciaiicj 51100 .uMliOS/eni 1 . 0440

Sample: 176705 - HMW-1

Laboratory: Midland
An alysisr lyii Cii l'onm.tCigvapliy
QC. Batch; 53457

Piatp Batch: 45743

Analytical Method: E 300.0
Date -Analyzed;. ■ 2008-lit J 7

Sample Preparation: 2008-1,0-17

Prep Method: 

Analyzed By; 
Prepared By:

N;/A
AR
AR

Parameter plug

RL

Result . UuitS; Dilution RL
GUloHtlti
1; l.iuiidt
Sulfate

19900
< 1-00
184^: :

tns/t
-rag/L
ifls/t............... ......

1000
-.5

too

0.500
■1.200
0:500



Fjtepqrl Daie; October 20. 2008 Work Order:: 8Id 1705 Page Number: 4 of 31
Arena- La.riglio-Matti.x &. Hunlphmv Arena Langiie-MaMx &v Humphrey NB dliJal. NM

Sample: 176705 - HMW-1

-Laboratory:
Analysis:

Midland
,\05 (16) Analytical Method; i: 3OO.0 Prep Method: N/'A

QC Batch: 53457 Date Analyzed: 2008-10-17 Analyzed By: AR
Prep Batch: 45743 Sample Preparation: 2008-10-17 Prepared By: AR

Parameter . Hag
EL

Result. Units Dilution RL

NiSfaus-$ 9.12 uig/L 5 0.200

Sample: 176705 - HMW-1

Laboratory:
Analysis:

Midland,

pH Analytical Method: SM 4500-H-i- Prep Method: N/A
QC Batch: 53386 Date Analyzed: 2008-10-17 Analyzed By: AR,

Prep Batch: 45721 Sample Preparation: 2(108-10-17 Prepared By: AH,

Parameter Play.
RL

Result Units Dilution RL
I'H 6.114 At i. 1 0,00

Sample: 17.6705 - HMW-1

Laboratory: Lubbock

Analysis: Salt's-. Dissolved
QC Batch: 53680
Prep Batch: 45759

Piurameter n.ig

Analytical Method: 
Date Analyzed:
Sa nip! e. P reparation:

RL
•Resjiiit

S 60!0B
2008-10-28
2008-10-20

Units

Prep Method: 
Analyzed By: 
Prepared By;

Dihn ion

S 3.000 A 
KV
kv

.............Dissolved Calcium 3250 . iug/L : 100 1.00
Dissol ved Magiiesi uin 1040 rng/L 10 1.00
Dissolveil Pittassiriin 136 nig/L 10 LOU
D is solved S( )d ii mi 8200 ,100 1.00

Sample: 176705 - HMW-1

l.nl.it 'laiury: .Midland
Analysis: TDS
QC Batch: 53662
Prep Batch: 15794

Analytical .Method: $M .25400.
Dale Analyzed: 200.5-10-24
Sample 'Preparation: 2008-10-20

Prep. 'Method': N/ A
Analyzed By:. A'B 
Prepared By: AE,



import Date; October 29. '20.08 Work Order: 81()ly05 Rage Number: § iaT 31.
Arena Langlie-Mattix <SL Hiliuplmiy Arena Uuig)i£-M>ittix.& Htiirriplirey- NE of jal, NM

Parameter
RL

Result' Units 'Dilution,: RL
Total Dissolved Solids .35000. ; iiig/L . - 1.00; HU)

Sample: 176705 - HMW-1

Laboratory: Midland
Analysis: ' TPH DR.0

QC Batch: 53437
Prop Batch: 45754

Analytical Method: 
Dai.!; Analyzed: 

Sample Preparation:

Mod. SCftSB
2008-10-20
2008-10-20

Prep Method: N/A 
.Analyzed By: LD
Prcpiircd Bv: LD

Paramerer Flag.
R;L

Result ; Units,....... Dilution ..........*>-
PRO <5.00 - "'A/1- ;".;t................ ...  5.1)0

Surrogate Fhtg Result.:
Spike

Units ..Dilution;. Amomu
Percent

Recovery
Recovery

Limits

n-Tr.ncnntc.!!!. 1 ; 15.3. •hg/L 1 lO.ii ; 153 70 ) 130

Sample: 176705 - HMW-1

Laboratory: Midland
Analysis: " Tl’H GRC)

QG Batch: 53423
Prep Batch: 45748

Aunlyueai Method: 
Date Analyzed: 
Sample Preparation:

S 801513
2008-1.0-19
2008-10-19

Prcp.Met.hod: 
Analyzed By: 
Prepared1 By:

S 503GB 
AG
AG

Parameter Flag
RL

Result Units Dilution

GRO <0.100 mg/L 1 0.100

Surrogate. Blag Result Units
Spike

Dilution . Amount
Percent 

. Recover)

Recovery

Limits

Tnlluorr.o li.eui- (TFT), 
T.Broitioduorobenzene.(S-BI- B)

I).0703
0.0827 thg/'L

1 0.100
1 0.100

70
S3

70 - 130
70 - 130

Sample: 170706 - HMW-2

'

Laboratory: Midland.
Analysis: Alkalinity
QC Batch: 53497

Prep Batch: 45811)

Analytical Method: 
Date Analyzed: 
Sample Preparation;

SM 232013
2008-10-20
2<10S<iCi-20

Prep Method: N/A
Analyzed By: AR.

Prepared By: AR

mittmuM ...

■'High surrogate recovery. Saiuple.uoiiHklect, result 'bias high:



lirpurt. Date: October- 29, 20(08 Work Order: S !1J 1,705 Page Number: 6 j?f 31.
Arena .LHrig|ie-.M'3ttbc.& .Humphrey Arena. LiuiglioMat-tix' & Rumpiirev NE of JmL NM

sample l '1671)0 continued ...

Parameter Flag
RL

Result : Unii.H Dilution RL

Pai asncii r Flag.
RL 

lb ki:It Fail' . Dilution RE
Bydroxidd A1 kaliriiily <1,00 nig/'L aS Ca,Co3: 1 LOO
Ciulii'naii' A|ka|iljily <1.00 ing/I. as (la Ci id 1 1.00
.Bidarboiuini Alkalinity 142 nig/L as CaC«3 1 4.00
Total Alkalinity 142 nig/L as Ca.Ck.i3 1 4.00

Sample: 176706 - H.MW-2

Laboratory:' Midland- 
Analysis; Conductivity

QC Batch: 53418
Prep Batch: 4572()

Analytical Method:. 
Dace Analyzed: 
Sample Preparation:

SM 2510B
2008-10- If 

■2008-10-17

Prep Method; 
Analyzed By: 
Prepared By:

N/A
AH
AR

1'aran.M.-r Fiag;,
RL

Result Units . Dilution HI.
Specific f.'onduri.niHV . 3050 uMHOS/<.:m 1 0.1«!

Sample: 176706 - HMW-2

Laboratory:
Analysis:
QC Batch: 
Prep Batch:

Midland
Ion Chroma togmphy
53457
45743

Analytical Method: E 3(MU)
.Drift! Analyzed:- .2008-40-17

Sample Preparation: 2008-10-17

Prep .Method: N/ A
Analyzed By: AR
Prepared By: AR

Parameter Flag.,.
RL

Result Units Dilution RL
.Chloride
Fluoride
Sul fate.

649 ms/L
3.09 nig/L
399 nig/L,

50 ■ 0.500
5 11.201)

,50 0.500

Sample: 176706 - HMW-2

L alioni tor y: Mi d 1 an d
Analysis: NOB (IP)
QC Batch: 53457

Prep Batch: 45743

Analytical'.Method: 
Date Analyzed; 
Sample Preparation:

E 300,0
2008-10-17

2008-10-17

Prep Method: 
Analyzed By: 
Prepared By:

N/A
AR

AR
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'...........  - •

Parameter . . Flag
RL

; Result Ijnitsi Dilution HI.
Nit rare-N .........'/ ........ . 2.55 ■mg/E’. ..5 . 02200

Sample: 176706 - HMW-2

Laboratory: .Midland.
Analysis; pH Analytical Method: SM 45D0-H-- .Prep: Method: N/A

Batch: 53386. Date Analyzed: 20(j8M0-17 Analyzed By: Aft
Prep Batch: 43721 Sample Preparation: 20dS-ML!7 Prepared By: All,

Parameter Flag
EL

Result, Uuiis .Dilution RL

pH ...... 7 " S.U. .......................i......................... ': 0,00

Sample: 176706 - HMW-2

Laboratory: Lubbock
Analysis: Salts. Dissolved
QC Bail'll: 536§U
Prep Batch: 15759

Parameter

Analytical Method: 
Date- Analyzed: 
Sample Preparation:

RL
Flag' Result

S OOIOB
•2008-10-28
2008-10-20

Units

Prep Method: 
Analyzed By: 
Prepared By:

Dilution

S 30Q5A 
KV
KV

RL

Dissolved Calcium ............................................ 257 ' ' " '“S/L "T........ LOO
Dissolved Magnesium, 78,2 mg/L ,1 L00
Dissolved Potassium 9.17 mg/L 1, l.Oli
DissolycdSodiimi, 190 hig/'L 1

Sample: 170706 - HMW-2

Laboratory:
Analysis:

Midland
IDS Analytical Method: SM 25=100 Prep Method: N/A

QC Batch: 53662 Date Analyzed: 2008-10-21 Analyzed By: AR.
Prep Batch: 15794 Sample Preparation; 2008-10-20 Prepared By: Aft

Parameter ,....... _.......................^ ■
RL

Result Units Dilntii'ii RL
Total Dissolved Solids 1510 " J%/L ■ ■ ........ :: ;2:............. io.i t

/
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Sample: 176706 - HMW-2

Laboratory: Midland
Analysis: TPH DRO
QC Batch: 53.437-
Pimp Batch:1 45754

Analytical Method: 

Date Analyzed: 
-Sample Preparation:

Mod. 801:513
2008-10-20
2008-10-20

Prep Mo: hob: N/A
Analyzed By: LD

. Prepared By: LD

Parameter Flag
RL

Result , Units Dilution ... RL
DRO <5.00 WmUk/L-.................. .....,1.; 5.H0

Surrogate ; Flag- Res: ill
Spike

Units .Dilution, Amount
Percent

Recovery
•Recovery

M'r#s
u-'Ii iarontaue - 15:7 mg/E 1 .. .10.0 157 70 - 130

Sample: 176706 - HMW-2

Laboratory: Midland
Analysis: " , TPH TIRO •

QC Bali ii: 53423
Prep Batch,: 4574$

Analytical .Method: 
Date Analyzed: 
Sample Preparation:

S 8015B
2008-10-19
2008- Ip-19

Prep Me: hod: 
Analyzed By; 
Prepared By:

S 5030B
Ac; '

AC

Parameter- Flag
RL

Result: Units Dilution RL
GRO .............. <0:100 mg/L, 1 0:100

Surrogate . Flag Result; Units
Spike Percent

Dilnsion Amouni Recovery
Recovery

Limits
TriHuoroi.nlueue (TFT) 
•!-r>n,ai<’:iuoroi)..ji/.i.r:(> ;) i-Bl B)

0.0.792 mg/L
O.OS3G nig/L

............. 1 O.lOd
1 0.1:00

79
84

70 t 130 
70 - 130

Sample: 176707 - HMW-3

'Laboratory: Midland
Analysis; Alkalinity
QC Batch: 53497
Prep Batch: 458 LO

A nalyt-ical Method: 
Date Analyzed: 
Sample Preparation:

SM 232015
200&UT20
20084)0-20

I’r: p Mathpd; N/A
Analyzed By: AR
Prepared By: AR.

Parameter. RMS:
RL 

. Result; Units... Dilution RL
Hydroxide Alkalinity 1
Garbo:iat,e A1 kal init.y 
Bicarbonate Alkalinity
Total Alkalinity

•re 1 HO 
<1.00

143
143

liig/L as CaCo3............
mg/L as CaGo3 
mg/L sis CaGo3 
nig/L as Ca.C()3

.............. r
l
i
i

LOO
1.01)
4.00

.. ,4.00

-High snmjj’sU: r'ktivery: Sample rteii-fliaiict: ix'sull' lijiiS lligli.
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Sample: 176707 -HMW-3

La 1,)("irutory: Mid land 
Analysis:, Conductivity
QC Batch. 53448
Prep Batch; 45720

Analytical Method: 
Date Analyzed; 
Sample Preparation

SM 2510B 
2008-10-17 

: 2008-10-17

Prep Method: N/A 
Anair/.f (1 By; All

Prepared. By: AR

Parameter Plag
RL

- . Result ............... 'Whits........... ........Dilution R,L
Specific CMnduetimee 4300 uMHOS/'-m ! <i.00

Sample: 176707 - HMW-3

Laboratory:. Midland 
Analysis: ion GiirrtradtOgfapljy

QC Batch: 50157 "
Prep Batch: 15743

Analytical Method; E 300-0 
Daly Analyzed: ,2(i08lip* 17
Sample Preparation: 2008-1(117

RL

Prep Method: N/A, 
Analyzed By:: AR
Prepared By: AR

Parameter Flag ...............Besuit Units 1 Dilution RL
Chloride' 1180 ing/L 4410 05500
FliiOritie 3.23 nig/L 5 0.200
Sulfate ................ 314 ms/L - •... 5 0700

Sample: 176707 - HMW-3 ,

Laboratory: Midland
Analysis: nos. fieri Aiiaiytical. Method: E 300.1) Prep 'Method: N/A
QC Batch: 53457 Date .AiuUyml: 2008-10-17 Analyzed By: AR.
Prep 'Batch: 45743 ■ Sample Preparation : 2008-10-17 Prepared By: AR.,

RL
Parameter Flag Result Units Dilution RL
Ni trait:-N 2.50 ‘"A/1- 5 . 0,200

Sample: 176707 - HMW-3

Laboratory; Midland
Analysis: PH Analytical Method: SM 45110-11 — Prep Method: N/A
QC Batch: 53386 pare Analyzed: 200S-l0-.it Analyzed By: AR
Prep Batch: 45721 Sample Pnjparar.ioii: 2!.ii.)8- 10-17 ............... Prepared By: AR

iAnkimuitl T..



Report; .Daus: October 29. 2008 Work Order: 8101705' Page Number:; Ill of .31
Arena-La,nglie-Mn.iiUx & Hiniiphrey Arena LaiiglierMa-Uix,.& Humphrey Ml.'. br.la.1, NM

sample 176707 mnimucd

Parameter

: 
1 RL

Re.Mlil. ■Units Dilution ill

Parameter Flag
RL

lieKulr. Units Dilution ............. -R«-
).)li ,7.54 75.11. .1 0.(1!)

Sample: 176707 - HMW-3

Laboratory: Lubbock
Analysis: Salts,, Dissolved
QG Batch: 536S0
Prep Batch: -15759

Analytical Method: 

Dale Analyzed; 
Sample Preparation:

S. 001 OB
2008-RF2S 

: 2008-10-20

Prep Method: S 3005A 
Analyzed By: KY
Prepared By: KV

Parameter. Flag
RL

Result Units.,. Dilution RL
Dissolved .Calcium
Dissolved Magnesium
Dissol ved Potassi i 11n
Dissolved Sodium

359
114

11.4
372

ing/L
mg/L
rn#i:
mg/L

10 ' ‘ 
1

1
in

l.CHi
i.on
11)0
11)0

Sample: 176707 - HMW-3

Laboratory: Midland
Analysis: TBS
QC Batch: 53.602
Prep Batch: 45794

Analytical Method: 

Date Analyzed: 
Sample Preparation:

SM 25-iOC 
2008-10-24 
2008-10-20

Prep Method: 
Analyzed By: 
Prepared By:

M/A
Aft
Aft-

Parameter -Flag: .
RL

Result Units . . Dilution. RL
.Total Dissolved Solids ; 2400 mg/L .. 5 . JO.O

Sample: 176707 - HMW-3

Laboratory:
Analysis:

Midland

TPH DRO A nalyt ii:a,I tYlet,liod: Mod. SOI SB/ Prep Merit; >d: m
QC Batch: 53437 Date Analyzed: 2008-10-20 Analyzed By: LD
Prep Batch: 45754 Sai nplfci P reparat; ion: 2008-10-211 Prepared By: LD

Parameter Flag
111,

Result Units Dilution RL
DRO ,

—--- -i--—--t--—---- :----“r—r ... II,7~--
<5,00

......
' 1.

.......----------------------——-----
•5.00
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'Surrogate,!. Flag.. Result
Spike

Units Dilution . Amount

. ......

Percent
Recovery

Recovery
Limits

iv-Tria(;.oi;f,aii(i 14.5 iiig/'l. 1 10.0 145 711 150

Sample: 1767Q7 - HMW-3

Laboratory: Midland
Analysis: 11’11 GRO
QC Batch: 53423
Prep Batch: 4574S

Analytical Method: 
Date Analyzed: 
Sample Preparation:

S Sl.l 1513
2008-4009

20(18 19-19

Prep Method: 
Analyzed .By: 
Prepared-By:

S 5O30.B 

AG
AG

Parameter _ Flag- .
RL

Result Units. Dilution RL
GRO <0.100 mg/L ...............i ; 0,100

Surrogate Flag, Result . Units
Spike

Dilution Amount
PercenS,

Recovery.
Recovery

Limits
Tnfliidrotolii'ttiio (TFT).......
•l-Brumnliiionilieii/ei'.i: (1-BFB)

0.0823 nig/L
n.uso i: mg/1.

1 0:100
1 .............0100

S2
$6

70 - 130
70 - 130

Sample: 170708 - HMW-I

Laboratory: Midland
Analysis: Alkalinity
QC Batch: 53#'

Prep Batch: 45$til

Analytical Method: 
Bate Analyzed: 

Sample Preparation:

SM 2320 B
2008-10-20
2008 10 20

Prep Method: A/A 
Analyzed By: A R
Prepared By: AR

Parameter Flag,
RL

Result ■Units Dilution. R.L
llydr<i.ridi- Alkalinity
Carbonate Alkalinity
Bica.rboitace AlkaJiui ty
Total. Alkalinity

<1.00 
<1.00 

its 7

ir.7................

mg'/'L as Ca.GoA 
mg/L as Gapod 
rng/L.as CaCd.'.i 

, .. mg/L as CaCo3

1
1
1

l

1.00
LOO
4.00
•LOO

Sample: 170708 - HMW-1

Laboratory:
Analysis:
QC Batch: 
Prep Batch:

Midland
Conductivity

53448
45720

Analytical Method:: 
Date Analyzed: 
Sample. Preparation:

SM 2510B 
2008-10-17
2008-10-17

Prep. Method; N/A 

Analyzed By: AR
Prepared By: AR.

Parameter ............... F1«R
R.L

Result Units Dilution RL
Specific Conductance. 30500 uMHOS/cm 1 ........... “0.00

*' l Lit'li aurrogiiit; recovery. Sample nOR-itiel'efet.- 'result bias liigh.
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Sample: 176708 - HMWH

Laboratory: Midland
Analysis: 1 <■!i Chromaloyrapity Annlyi icai Mellior1: E 300.0 Pn-p rtint,hod: N/A
QQ Bareli: 53dy7 Date Analyzed: •2008-10017 Analy:A;d By: AR.
Prep Batch: 45743 Sain pie. Preparation: 2008-1 (1-17 Prepa.1red By: AR.

HI.
Parameter Flag Result ..Units . Dilution........... RL .
Chloride 13500 h-K/L 1000. 0.400
Fluoride, <1.00 »>s/L 5 0.20(1
Sulfate 1700 100 o.'.un

Sample: 176708 - HMW-1

Laboratory:
Analysis:

Midland 
■ N03 (1C) Analytical Method: E 300.0. Prep Method: N/A

QG Batch: 53457 Date Analyzed: 2008-10-17 'Analyzed By: AR
Prep Batch: 45743 Sain pie Preparation: 2008-10-17 Prepared By; AR,

Parameter Flag
R.L

Res ulr, Units Dilution R.L
.Ntti'altAN '

-1-^2—.—'.....
17.6

.....
mg/L....... . 5 0.2(10'

Sample: 176708 - BMW-1

Analytical Alei.juxI: SM 4500-1I-F Prey Method: N/A
Dale Analyzed; 2008-10-17 Analyzed By: All
Sample. 'Preparation: 2008-10-17 • Prepared Dy: AR,

RL
Parameter Flag Result Units Dilution RL
pH 6.82 s. u. .1 0.00

Sample: 176708 - H.MW-1

Labui ;ititry: Lubbock
Analysis: Salts. .Dissolved Analytical Met,hod: S till 1013 Prep Method: S ill 105A
QG. Batch: 53680 pate Analyzed: 2008-10-2S Analyzed By: KV
Prep Batch; 4575') Sample. Preparation:. 2008-10:20 Prtjparad By: KV

cdntmmd ..:

Laboratory: Midland
Analysis: pH
Q( Batch: 58386

Prep, Batch: 4-5721
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■sample, 170708 amliimr.d ,

Parameter I'la.y;
RL

Result. Units' Dilution RL

Parameter Flag
RL

Result. Units Dilution RL
Dissolved Caleiuiii 2000 ' uig/L ■ 1,0: LOO
DissOl veil Magnesiuiri 738 mg/L 10 LOO

DiksOlyed; Putassiiim 63.8 rrig/L L LOO
Dissolved Siidiimi 5740 mg/L 100 LOO

Sample: 176708 - HMW-1

Laboratory: Midland
Analysis: TDS Analytical Method; SM 254QG Pr«p Method: N/A
OC Batch: 53062 Date Analyzed: 2O0S-I0-24 Analyzed By: AR
Prep Batcli: 45794 .Sample Preparation: 200S-10-20 Prepared Bv:

l
AR

RL
Pii.'-jHset't' Flag Result, Units Dilution RL
'total Dissolved Solids 24600 mg/L AW. .10:0

Sample: 176708 - HMW-4

Laboratory: Midland
Analysis: TPH DRO Analytical Method: .Mini. 8015B Prop Mot hod: N/A

QC Batch: 53437 Date Analyzed: 2008-10-20 Analyzed By: LD
Prep Batch: 45754 Sample Preparation: 2008-10-20 Prepared By: LD

RL
Pafamti er Flag Result Units ' ..Dilution RL

ORO............... <5:00................. nig/L. ...... ......... 1 5.00

Spike Percent R ecovery
Surrogate .. Flag Result. Unite Dilution Amount Recovery Li mite
n-lritiedutaim .............t............ i5,2.. i rng/L ... 1 " ' ..... i'M.i ' ■ 452 " 70 - 130

Sample: 176708 - 11M W-1 i

Laboratory: Midland \
.Analysis: TPH GRO Analytical Method: S SO 150 Prep Method: S 5030B

QC Batch: 53123 Date Analyzed: 2008-10-19 ..Analyzed By: AG

Prep Batch: 45748 Sample Preparation: 2008-10-19 Prepared By: AG

illigh Mirrogaiu recovery. Sample noiiAletcci; rault bias liigji.
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Plinimeter Flag
HI.

Result- Foils ■ Dilution. R.L
grq, .KQ-M................ - ,nS/l-... ..........

go=

Spike Pijrceu.t Recoyci'y
Surrogate. Blag.... Result .Units ...Dilution- Amount, . . Recovery Limits
TriHiiornfultiwie (TFT)' 0.0802 mg./l. ! 0.100 " " SO .0 130
4d3romuHuOrulreme!io (4-BFB) . 0:0839 mg/I. 1 . Q.iOO 84 . 70-130

Sample: 176709 - HMW-2

Labuniitory: Midland
Analysis: Alkalinity Analytical Method: SM 2320B Prep Method: N/A
OC Batch; 534!)7 Date Analyzed: 2I1H8-01-2(1 Analyzed By: AH
Prep Batch: 45810 Sample Preparation: 2008-10-20 Prepared By;. AR

PununcAsir- Flag
RL

.Result . Units Dilution. HI.
Hydroxide Alkalinity -Fin nig/L as GaGoT 1 .1.00
Car bon ate A1 kali ii i l:y <1.00 hrg/L :as GaGo3 1- 1.00
Bieai Ixuia i e A1 kalii ii fcy 112 mg/L its CaGp3 ! 4.0(1
Total Alkalinity 112 nig/L as CaGo3 i 4.00

Sample: 176709 - HMW-2

Laboratory: Midland
A indy sis: Conduct,ivi ty Analytical Method; SM 251 OB Prep-Method; N/A
QG Batch: 53418 Date Analyzed: 2008 10-17 Analyzed By: AR
Prep' Bat-jih: 4572(1 Sample Prs paration: 2008-10 17 Prepared By: AR

Parameter Flag
RL

Result. Units Dilution . RL

Specific Conduct,nnee 2520 uMHQS/cin 1 'Mid

Sample: 1 76709 - HMW-2

Laboratory: Midland
Analysis: (on Chromanigra p1hy Anaiyl icnl Method: E 300.0 Prep' Method: N/A
QC Batch: 53457 Date Analyzed: 200841 (> 17' Analyzed By: AR
Prep- Bat< -h: 45743 Sample Preparation: 2008-10-17 Prepared By: AR

P;traineler Flag
: RL
Result Units Dilution RL

Ch lurid''
. . - -

639 ■ing/L 51) i'.oitu
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simple 176709 con

Parameter

■Mmmi ■■ i.

Play:
RL

iiosuit. Units Dilution RL
Fluoride 3.57 ms/P It 0:200
Sulfate . 245 '3 . 0 500

Sample; 176709 - HMW-2

Laboratory: Midland
Analysis: Nt )3 (IG) Analytical Mr t hod: E 300.0 Prep Method: N/A
QC Haleb: 53457 Date Analyzed: 2008-10-17 Analyzed By; AR
Prep Batch: 45743 Sample Preparation:: 2008-10-17 Prepared By: AR

Parameter ..................... Flag
RL

Result Units Dilution RI.

-Nil rave-N ...... 6-*6 aig/L V 0.200

)
Sample: 176709 - H.MW-2

Laboratory: Midland

Analysis:
QG Batch: 
Prep Batch:

s*

45721

Analytical Mi 
Date Aualyzei 
Sample Propn

(hod: SM i-.MU-Il-
1: 2008-10-17
ration: 2008-1.0-17

Prep Method: 
Analyzed By: 
Prepared By:

N/A
AR
AR

Parameter Flag
RL

Result, Units Dilution RL

PH 7.87
...................... • V-________

s:u. 1 0:00

Sample: 176709 - HMW-2

Laboratory; Lubbock
Analysis: Salts: Dissoh'fid
QC; Batch: 53680
Prep Batch: 4.5759

Parameter Flag

Ana,i)Aic;U Method: 

Date Analyzed: 
Sample Preparation:

RL
Result

S G»11 OH
2008-1Q-28.
201)3- Hi-20

Unite

Prep Method: S 3005A
Analyzed By: KV
Prepared By. KV

Dilution. RL

Dissolved "Calcium 259 ®g/L ■ 1, - ,1.00
Dissolved Magnesium . 81-5 JDg/L 1; LflO

Dissolved Potassium 10.7 nig/L 1 1.00
Dissolved Sodium 171 mg/L L 1:00
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Sample: 176709 - IIMW-2

Laboratory:; Midland
Analysis: TDS Analytical Method:. SM 2540C Prep Method: N'/.A

QG Batch: 53662 Date Analysed: 2008-10-24 Analysed By: Aid
Prep Batch: -157!)' Sample Preparation: 2008-10-20 Prepared By: AR

PammeUir
RL

F(ag................. Result Units Dilution RL
Tot al Dissolved ‘Solids 1460 mg/L ..... 2 Id.fi

Sample: 176709 - IIMW-2

Laboratory: Midland
Analysis: TP 11 DRO Analytical Method: Mod. SO I BB Prep Method: N/A,
QG Batch: 53437' : Date Analyzed: 2008-10-20 Analyzed By: I.D
Prep Batch: 45754 Sample Preparation: 2008-10-2(1 Prepared 13y: I..D

P;u'<uii(:l:er Flag .
RL

Result Units . Dilution. RL
DRO <5.00 ■mg/L 1 5.00

Spike . Percent! Recovery
Siiirrogate Flag Result Units Dilution Amount Recovery Limits
a-TriacotstaiK : 13.4 IHg/L i 104) 134 70 s 130

Sample: 176709 - HMW-2 /

Laboratory: Midland
Analysis: TPM GRO Analytica) Method: S 8015B Prep Method: S 5030B
OC Batch: 53423’ Date Analyzed: 2008- 1U-19 Analyzed By: AG
Prep Batch: 4u748 Sample Preparation: 2008-10-19 Prepared By: AG

RL
Parameter Flag Result Units Dilution. RL

GRO <11:100 mg/L / 1 0.100

Spike Percent Recovery
Surrogate Flag Result Units Dilution' Amount Recovery LImii;s
Trifiuoiot qliieiie (TFT) 0:0803 ' mg/lT 1" 0:100 8(1 70: 130
A Broiuuiluorobeiizene (4-BFB) 0.0839 mg/L 1 ....... 0.100... S4 .... 70 - 130

■'IMrIi ^i!iTcig;iLii recovery. Sample nuLt-Liulftei; rosulr, bias high.
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Sample: 176710 - HMW-3

Laboratory: Midland
Analysis: Alkali nay Analytical Method: S.M 2320 B Prep Method:: N/A
QC'Butch: 5,3497 Date1 Analyze 1: 2008-10-20' Analyzed By: All
Prep Batch: ‘45810 Sample Preparation: 2008-10-20 Prepared By: AR

Panunetcr F!;4V •

R.L
Romili Units Dilution RL

Hydroxide Alkalinity < LOU mg/1- M CaCOS ......... ‘1 1.00
Carbonate Alkalinity <1.00 ■ing/L as CaCo3' 1 1.00
B i < arbpnate Alb ill li i i.y 360 tiig/L as, CaCb3 T 4.00
lotal Alkalinity 86.0 ujg/L.as CaGo3 i 4.00

Sample: 176710 - HMW-3

Laboratory:, Midland
A11 alybs: Con d i tetfv it.y A11 id yt, i c a:l M cl h di 1: SM ,251 OB, Prep Method: N/A
QC Batch: 534 IS Date Analyzed: 2008-10-17 Analyzed By: Aft
Prep-Batch: 45720 Sample Preparation: 200S-J 0-17 ■Prepared By: Aft

Parameter Flag:
RL

Result ... . Dints. ’. Dilution ILL
Specific Conductance 3950 iiMHOS/cm 1: ' 0.(10

Sample: 176710 - HM W-3

Laboratory: Midland

Analysis:
QC Batch: 
Prep Batch:

I’i liuia-tH

Ion Chromatography
53457
15743

Flag

Analytical Method: E 3000
Date Analyzed: 2008- i 0-17

Sample. Preparation: 200S-101 17

RL
llcsnk Units Dilution

Prep Method: N/A 
Analyzed By: AR
Prepared By:; AR.

RL
Chloride 999 mi^/L 100 OmUO
Fluoride 3.88 nig./1. 5 0=200
Sidfate .

................................
632 - ni-L 100 0.500

Sample: 170710 - HMW-3

Laboratory: Midland
Analysis: N03 (10;
QC Batch: 53457

Prep Batch: 45743

Analytical Met hod: E 300.(1
Date Analyzed: 2008-ID—1.7

Sample Prepi-ration: '2008-10-17

Prep Method: N/A
Analyzed By: AR,
Prepared By- AR..
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Work Order: Si01:05
Arena Ln.ugiie-Mattix Si Humphrey

Page, Number: iS of 3 1 
NE of dal, NM

Parameter Flag,.
HI.

Result . . Units ■Dilution .RL

Nitrate-N. 7-10 mg/L .. f ' ' :0.200

Sample: 176710 -HMW-3

Laboratory:
Analysis:

Midland
pH Analytical Method: SM 4500-11-0 Prep Method: N/A

qC Batch: : 53386 Date Analyzed: 21)08 10 1V Analyzed By : All
Prep Batch: 45721 Sample Preparation: 2008- ll'h 17 Prepared Bv: All

Parameter Flag
RL

Result Uniis Dilution RL

I'H , 7.52 SCI. ' 0.00

Sample: 176710 - HMW-3

Laboratory: Lubbock
Analysis: Salts, Dissolved
OC Bareli: 53680
Prep Batdi: 4 5 759

Parameter Hag

Analytical Method: 
Date A nalyzed: 
Sample Preparation:

RL
Result

S G010B
2008 10-28
20118-1!)-20

Units

Prep Method: 
Analyzed By: 
Prepared By:

Dilntipn

‘S 3005.A 
KV
KV

RL

Dissolved Calcium 433 mg/L 10. L.00

Dissol vud Magnesium 146 »>g/L 1 1.00
D isspl,ved Pptassi i11 n 12.5 mg/I, I ■ 1:01,1
Dissolved Sodium 222 iug/L

- • „
1.0(1

Sample: 1’76710 - HMW-3

Laboratory:
Analysis:

Midland
TDS Analytical' Method: SM 2540C Prep Method: N/A

Qt Batch: 53G62 Date Analyzed: 2008-10-24 Analyzed By: All
Prep Batch: 45794 Samp 1 e Prepara tion: 2008MO-20 Pi: pared By: All

Parameter
RL

Mag ......................Result. Units, Dilution , RL

Total Dissolved Solids' ; 1980 mg/L ■ 5 mo



Report Date: October. 29-, 20.08 Work Order; 8101705 Page Njiniber: 19' of 31
Arana Lnijglie-Mattix •& Humphrey Arena Langlie-Miittix & Humphrey NE of ,lal, N1VI

Sample: 176710 - BMW-3

Laboratory: Midland
Analysis: ’ 1 Pil DRO

QO Bareh: 5.3437
Prep Hatch: 15754.

Analytical Method:- Mod. S015J3 Prep Method: N/A
fiate Analyzed: 200S-10-20 Analyzed By: 1.1)

Sample Preparation: 20i>S-10-20 Prepared By: LD

Paranii-er ...... .................. Flag
HI.

R'.'-'u't Units , .Dilution HI.
DRO <5.00 # __ .r 5,00

Surrogate Flag .. Result Units Dilution
Spike Percent

Amount Recovery
Recovery

Limits
u-Triacoiitanq 1 lfj.6 uig/L 1 10.0 , 106- 70-130

Sample: 176710 - HMW-3

Laboratory: Midland

Analysis: TPH GRO
QC Bareli: 53123
Prep Batch: 45748

A11 aly t ical M et: h od: 
Dare Analyzed: 
-Sample Preparation:

S-.S0.l-5B
2008-10-19.
20,08-10-19

Prep Method: 
Analyzer! By: 
Prepared By:

: S 5Q30B 
AG
AG

Parameter Flag.
Rl.

Result Unite Dilution ILL
GRO <0.100: mg/L 1 tv.W

Surrogate Flag Result Units Dilution
Spike Percent

Amount Recovery
Recovery 
. Limits

Tiifiudrotiuluenc (TFT) 
4rBroriH>fliion?b^iizeii^ (4-BFB)

0.0830 nig/L
031874 mg/1.

1
i

•0,100 S3!
0.100 ' 87

70 - !80
70 - 130

Method Blank (1) ! JC B. itch: 53!IS

0<" Batch: 534IS
Prep Batch: 4.5720

Date Analyzed:

QG Preparation:
2008-10-17 
2008-1 Or17

Analyzed By: AR
Prepared By: A R

Parameter Flag
MDL

Result: Units RL
Specific C'<induct nun-

-- • " -r
7.31) uMHOS/cm 0

''High siji-rosai.e recovery. Sainpln m)riri1fii.(>cr; result bias-high.



Report Date: October-29. 2008 Work 0icier: Slfti.705 Page Number: 20of3l.
Atmm Langlie-MhtUx & H,ifin|>hri*.y Arena.lAihglie-Mattix & Humphrey NE of -Irfl, NM

Method Blank (1) QC Batch: 53423

:• -

QC Batch: 53423
Prep Batch:. 45748

.Dare Analyzed; 2008-10-19
QC Preparation: 2008-40-19

Analyzed By: A’G 
Prepared By: AG

Parameter Flag
MDL.

Result Units RL

GRO 0.0801 .uig/L 04

Surrogate Flag Result. Units Dilution.
Spikij

Amount
Percent Recovery

RiCCOviiry Limits

Tri 1111 on) 1,< >111<' i it; fT FT 1
1- B h.m ioi 1 unroi >e n zen e (4;-BlB'i

0:0813 
. 0,0878

nig/L 1
rng/L. . 4

0400.
0.100

Si. 70 - 130
88 50 130

Method Blank fl) QC Batch: 53437

QC Batch: 53437
Prep Batch: 45754

Date Analyzed: 2008-10-20'
QC Preparation: 21)08-10-20

Analyzed By: I..D

Prepared By: I I")

Parameter Flag
MDL

Result 1 .'nii.-: RL

PRO <2-44 rng/L ' 5"

Surrogate Flag. Result Units Dilution.
Spike . Percent Recovery

Amount Recovery Limits

n-Triiicor.oinc i2;s: tCg/l. 1 . ............... ... 1U.0................ :128 70 - 130

Method Blank (1) QC Batch: 53457

QG Batch: 53457'
Prep Butch: 45743

Date Analyzed: 21)08-10-I t
QC Preparation: 2008-10-17

Analyzed Byr AR 
Prepare.i By: AR

Parameter ........Flag ,
MDI.

Result 'Units RL

Nit’rute-N <0.0120, f>ig/L 0-2-

Method Blank (1) QC Batch: 53457

QG: 5345.7 Pate. Analyzed:, 200S-1IK17 Analyzed By.;, -AR
Prep Batch: 45743 QC Preparation: 2008-10-17 prepared 'By: AR



fteport D.Hfco: October 29. "200S Work Order: fiJ Oi cU5 Page Number: 21 of 3 I
Arena Panglie-Mattix & Humphrey Arena Langlie-MutUx & Humphrey NE t;if Jal. NM

.Parameter .. m.
MDL

Result ■ Units RL
Ghlon# <0:172 IJ.5
Fluoride <0,199 mg/L ():2
Sulfa-te <0.1)320 :mg/G 0,-5 .

Method Blank (1) QC Batch: 53497

QC Batch: 33497 D;u,n A milv/cd: 21 it IS lit- 20 Analyzed By: MR
Prep Bati;h: 45SJ0 QC Picipanitiwn: 2008-10-20 Prepared By; AR

Parameter Flag
MDL.

Result. .................. Units R.I.
Hydroxide: Alkalinity - <10(1 iiig/L as CaCo3 1
Carbonate Alkalinity < 1.00 iiig/L AS CaGcil 1
Bicarbonate Alkalinity <400 mg/L as CnCo.'i 4
■[Vital .Alkalinity < L00 . . . mg/.L as t’aCo3. ■1

Method Blank (j.) QG Batch: 53662

QC Batch: 53002 Date Analyzed:’ 2008-10-24 An lilyzed Bv: Aft.
Prep Batch: 45794. QG Preparation :■ 2008-10-20 Pr<spared By; A R

Pa ran icier ■ Blag
MDL

.Result; ..Units ■ R.L
Tui.al Dissolved Solids <5.00 ... iig/L 10

Method Blank (1) QGAMich: 53.680

QG Batch;. 53080 .Date Analyzed: 2008-1.0-28 ■ Aeaiyzvi! By: K V
Prep Bareli:. 45759 QC Preparation: 2008-1.0-20 Prepared By: KV

Para motor
MDL

Flag Result. Units RL
Dissolved Calcium .............<0175 ihg/t’ I
Dissolved Magnesium. <0.148 nig/L i
D issdl ved Put.assi mu <0.327 mg/L i
Dissolved Spcliuni <0.244 .mg/B i



Report Dafiy. October 29, 2003 \V,.irk Order: SIO.1705 Page Ad inibyr: 22 of 31

Arca;!. & Humphrey Arijna.;LfiuglieuVTatfcis: & Humphrey ‘N'Eof.blL NM

Diiplicates (lj Duplicated Sample: 17(5710

QQ Batch: 533$6 Data Analyzed: 2(308-10-17 Analyzed IBy: Afil

Prep Batch: 30721 QG Preparation: 2008-1(1-17 Prepared By: AR,

Parain
Duplicate.

Result
Sample
Result- Units ■■'Dilution

RPD
R PD Limit

7.-17 7-52 sot. 1 1 . 1-5

Duplicates (1) Duplicated Sample: 176710

QG Butch. 53-118
Prep Batch: 45720

Date -Analyzed: 
QC Preparation:

2008-10- i 7

2008-10-17
Analyzed By: AR 
Prepared By: AR

P;.r;m ■
Duplicate

:Wsu1r
Sample
Result Units : Dilution

RPD
. RPD Limit:

Speci lie’ Con d tic i finct!' ■1(130 3950 i,i MHOS/(ini. 1 2 20

Duplicates (1) Duplicated Sample: 176827

QG Batch: 53497
Prep Batch: !5>-lU

Date Analyzed: 
QC Preparation:

2008-10-20
2008-10-20

Analyzed By.; All 
Prepared By: AR

Raram
Duplicate

Result
Sample
Result; Unit,4 Dilution.

RPD
RPD Limit

Hydroxide Alkaliairy 
Carbonate Alkalinity'
Bi car btii i ate A1 kaJini ty 
Topi! Alkalinity

<1.00
<1.00

188
tas

<1.00
<1.00

1:95
195

ihg/L as Cat P3 ,1,
mg/L as Ga,Co3 1
iiig/'L. as Cat 5 >3 ' 1
mg/1. ns GaG<>3 ... 1

0 20
0 20
4 2(3
4 20

Duplicates (2) Duplicated Sample:. 176832

QG Batch: 53062
Prep Batch: 45794

Date Analyzed: 
QC Preparation:

200S-10-24
2008-10-20

Analyzed By; AR 
Prepared By; AR.

Pnrarn.

Duplicate Sample.
Re-suit ...............Result Units Dilution

RPD
RPD. Limit

Total Dissolved ’-Solids 
Tuia.l Dissolved Solids

1560 
. 1560

................. 1840
■4430

' ' mg/L ................. 2-
. mg/1. 2...

........2(1
S' 20



I

Repent Date: Olitolii i' 29, 2008 Work Onion 8101.705 Puge Number; 23 of 31
Arana Liuig-lie-Mattix &, Humphrey Arena, Lnhgjic-A'fattiAiy Humphrey NBof’Jal, NM

Laboratory Control Spike (LCS-1)

.00 Batch: 53423 Date Analyzed: 2008-10£ 19 Analyzed By: AG
Prep Batch: 45748 OC Preparation: 2008-10-19, Prepared By: AG

i.CS Spike. Matrix RcA.
i'arr.m .Result Units Oil.. Amount Result Ree. Li (nil.
GRO _ Q.7S3. mg/I ' ! UK' O.OSOl. .70 . "0-130

Percent recovery is based cm tlm spike result. RPD is based on the spike and spike duplicate result,.

LCSD Spike- Matrix Rue, RPD
Parairi Result Units Dil. Amount Result R.ec. Limit RPD Limit
GRO 0.747 mg/L . 1. 1.00 0.08(11 08 70- 130 3 20

Percent recovery is based cm (.lie. spike .result. RPD. is based on the spike and spike duplicate-result.

i.CS LCSD Spike LCS LCSD Hoc.
Surrogate Result Result Units Dil. -Amount Roc.-. ..... A**:........ Limit
Triiliiofbtohieiie (TFT) 0.0830 0.0821 mg/L 1 0.1.00 83 82 70 , 130
d-Brcmioiluorobrmxene (4-BFB) 0.1)900 0.0900 mg/L 1. 0.100 90 90 . 7(1 13(1

Laboratory Control Spike (LCS-1)

QC Bp,tele 43431 Date Analyzed: 2008-10-20 Analyzed By: LD.
Prep Batch: 45734 QG Preparation; 2008-10-20. Prepared By: LD

LCS Spike M auix Roc.
Parain Result, . I.'liilr. Dil, Amount Result Rm. Limit
DRO 23-7 mg/L J 25:0 <2.14 ' ' 95............ 70 130

Percent recovery is based on the spike result. RPD. is based cm the spike and spike duplicate result,.

LCSD Spike Matrix Rec. RPD
Raram, Result: Units Oil. Aiiiofini Result Rue. Limit RPD Lindt,
DRO .20.0 mg/L 1 25.0 <2,44 '80 70 - 130. ' 1.7 20

Percent recovery is based on the spike result,. RPD is based oil tlie spike aiid spike duplicate resul t.

!.cs LCSD ■Spilt*?.- LCS LCSD Ree.
Surrogate Result, . Result, Units Dil: Amount Ret. Her. Limit
u-Triaeont.nne 12.7 10.7 mg/L 1 10.0, 127 107 '70 - 130

Laboratory Control Spike (LCS-11

QG Batch: 53457 Date Analyzed: 2008-10-17 Analyzed By; AR
Prep Balxli: 45743 QC Preparation: 2008-10-J7 Prepared By: AR

‘ i/,:sp :»iValyte iiiit oi rBiiiie. L;CS/I.,CSU lias a, li t’liwittiiu luriits, Tlierfori.', LCS stows extractiijn yceitrecf properly.



Report Dati:: October 29, 2008 Work Order: SlOl ((55 page Number:-24 of 3!
Arpim; Langlie-Mai;tix & Humphrey Arena Lnnglip-Muttix & Humphrey NE of .lal., NM

Parani
PCS'

Result.. Units Oil.
Spike

Amount
Matrix:
Result R.ec.

Pec.
Limit;

Nirratie-N’’; " 2;'62 " mg/L 1 ' . 2.00 , <0.0120. 100 ■30 - I IP;

Percent recovery is based on the spike-i;esu!t. RPD is-based on ilu- Spike and spike duplicate result.

Param
LCSD

. Result. ..Units Oil.
Spike

Amount
Matrix
Result

Riv.
R.ee, -.Limit RPD

RPD
Limit

Nitrate^N- . . 2.02 . mg/1. ! ,2.50' <0:0.120 . 105.:. 90 - 110 0

Percent.-recovery/is; based on. ttip S])ikc result. RPD is based oil the spike and spike duplicate result..

Laboratory Control Spike (L(L’S-1)

QC Batch; 53 107 Date Analyzed: 2008-10-1 Ti Analyzed By: All
Prep Hutch: 45743 QC Preparation: 2008-10-1 7 Prepared By: A R,

I.CS Spike Matrix R<ic.
Rara.ni Result Units Dil. Amount Result Ree. Limit

Chloride 11.5 mg/L 1 ; 12 5 <0.172 92 90 - 110
Fluoride 2.38 nig/L i 2:50 <0.199 95 90 - 11/0

Sulfate ' 12.7 nig/t 1 12.5 <0,0320 102 ,90 - 110

Percent recovery is based on the spike result. RPD .is based on the spike ami -spike duplicate result;.

LCSD- Spike Matrix Rec. R:PD

Parain Remit, Units . Dil. Amount Result Rec. Limit .RPD Limit

Chloride 12.2 mg/L 1 • 12.5 <0.172 98 90 ■ no 0".
Fluuridfi 2.37 mg/11 1. 2.50 <0.199 95 00 - 110 0

Sulfate 1-2.7 . mg/L i . 12.5 <0.0320. d()2: 90 - 110: JO-

Percent: recovery,is based Oil the spike result. jtP©- is baset! on the spike ai id: spi ke d u pi i cate res u 11,

Laboratory Control Spike (LCS-1)

QC Bacclc 53G80 Date Analyzed: 2008-10-28 Analyzed By: t\V
i’trp Batch: 45759 V QC Preparation; 20QS-10-20 Prepared By: KV

LOS Spike Matrix Rue.

Param Result Units . Dil;...... A inbuilt.. Result- . Rec; Limit

Dissolved Calcium 50.7 mg/ L 1 50.0 <0.1/75 101 S5 - 115

D i ssol via 1 M ago esi mu 50.0 mg/L l 50.(1 <0.148 10(1 §5- 115

Dissolved Potassium 47.7 mg/L 1- 50.0 <0.327 95 85 - 115

Dissolved Sodium 48.3 mg/L 1 50:0 <0.24.4 97 So - 115

Percent fecoverv. is based on i.hti spike result; RPD is based on the spike and • spikii.diipiieate result..
continued ..



Report Daw; October 29. 20Q8 Work. Order: 8101705. Page Number:-2d of 31
Arena LangHc-Mafctix. & Hiiinphfpy Arena, Langli«-,Mattix & HinhRhrpy NE of Jab NM

control ■xpikt’fi coiUimied ..
I.GSD Spike Matrix Ren, RPD

Param .... .Result Units D i 1, Amount .Result; lice. Limit. RPD Limit

■ ;■ ■ .'.... ."................
I.GSD 'Spike Matrix II'-c. RPD

Param ;..Result.........Units ....Oil. ... Amount; .-Result' Rep.: Xiiii.it RPD Limit

Dissolved Galcimn 50.5 mg/L...... 1 ' .....50.0 <11.175 101 ...S5 -■ 11'5 "" ' 0 20.

Dissolved Magnesium 49.6 n.g/L 1 5ii.li ,<0.148 99 ■S.5.- 115 I 20

Dissoivi-i: Potassium 47.6 tug/I.j 1 •50. Q <0.327 95 - 115 0 20

Dissolved Sodium 48.3 mg/L 1 50.0 <0.2-14 97 85-115 0 20

Percent recovery is based Oil the spike .result. RPD'is haw! fni the-spikis arid -spike •duplicate result.

Matrix Spike (MS-1) Spiked Sample: i76706

QC Batch: 53423 'Date Analyzed: 2008-10-19 Analyzed By : AG

Prep Batch: 45748 QC .Preparation.: 2008-10-1.9 Prepared By: AG

MS Spike Matrix Rec.

Param Result Units Dil. .Amount Result Roc. Limit.

GRO ,v .0.667 mg/L 1 1:00 ..ii.H5tiO .67 70 - 130

Percent recovery is^based on thespikeresult. RPD is bused bn the spike and spike duplicate result.

MSD Spike, Matrix i Hoc. RPD

Param Resuit . Units Dil. Amount fit s:til R.ec. Limit RPD Limit

GRO . 0720 . itig/L .1, , 1.4)0 '<0.0590 . 72' 70- 130 8 . . 20

Percent- recovery is based-.on -the spike result; RPD is. biisetl on * *)* .1 he spi kn and spike de pi Rate rest tit.

MS MSD Spike MS MSD Ren.

Surrogate Result: Result Units Dil. .Amount R<-<. Rec. Limit

Trilluarofolmine (XFT) U.0778 0.0778' mg/L 1 0.1 78 78 70 - 130

-l-BfoiiioHuorobcnzciie (4-■ BFB) .. (1.0836 0.083.1 mg/.L 1 " 1........ 84. 83 7 0 - 130..

Matrix Spike (MS-1) Spiked -Sample: 176705

QC Batch: 534.37 Date Analyzed: 2008- i0-20 Analyzed By : LD

Pro)) Batch: 45754 QC Preparation: 2008-11! 20 .Prepared By : LD

MS Spike. 'Matrix Rec.

Param Result. Units Dil. Amount Result Rec.; Limit

DR.O 24.6 ulg/L I 25.11..............< 2.11 98; 7 0 - Kin

Percent recowry is based .un the spike result; RPD is based on r.he. spike and spike .lupin .w M-smt.

’■Miitrix.'spiki' rtcnviry out ptcom.rq! ’limits tiim.i.u peak .inferliyrfiii.ce. Bsc WS{W$0 if dcmoiifitfriiC analysis is llniler coni ioi:



Report Date: October -29: 200$ Work Order: 8101705 • . ’Bogie Number: 26 of 31
Arena Langlkj-Mattix & Humphrey Arena Limgiie-Mattix’& Humplii'ey NEofdai. NM

MSI.) Spike Matrix lice. RPD

PclTillli Result: . Units. Dil. Amount Result Rec. Limit RPD Limit •

DRO 23:7 mji/1. 1 25,(1 <2.44 05 .70 - 130 . M 2(1
•r- ’ ’ ..... • - ••• =......... .. ..... u .. . ’ ’Percent recovery is l.uisutl; oi) liliu spike result. RPD is based on the spike anti spike duplicate retell

MS MSI) Spike MS MSD ■ Refi.

Surrogate Result Result; Units Dil. Amoiint Ret Re< Limit

n-Triacouiam; 10.5 10.4" ' mg/L 1 10 ■ 105 104 70 - 130

Matrix Spike (MS-1) Spiked Sample: .176710

QG Batch: 53457 Date, Analyzed: 2008-10-17 Analyzed By: All

Prep Batch: 4574:} QG Preparation: 2008-10-17 Prepared Bv: AR

MS Spike Matrix Rite.

Piirain Units Dil, Amount . Result Rem Limit

NitratteN •S.U ml: .......5............ 12.5 ■ 7! 04 90 • 110

Percent recovery is based on tiie spike result. RPD is based »m the spike and spike: du[plicate'result-

MSD Spike .Matrix R RPD

Parana Result Units Dik Amoiiiit: Result. Rea Limit RPD Limit

Nikaie-N. ' 19.1 mg/I, .5 . 12.5.............7,1 90 . no - no i

Percent recovery is based on. the spike result. RPD fa based on the spike and spike duplicate result-.

Matrix Spike (MS-1) Spiked Sample: i’76710

QC Batch: 53457 Date Analyzed; 2008-10-17 Analyzed By; AR

Prop Batch: 45743- QG Preparation: 2008-10-17 Prepared By: AR

MS Spike 'Matrix Rec.

Parain Result.. Units Dil. A my im 1 Result R L iii lit

Chloride !! 11.20 tng/L 5 62.5 1099 34 90 - 110
Pliiofidu 10 14.3 ti-g/1- 5 12.5 3.88 -S3 90 - I K)

Sulfate !! 651 A'g/l- . 5 02.5 636 . 2! 90 -ill)

Percent recovery is based on the spike result, RPD i,s ban d on the :-.p:ki- mid spikedu[plicate result.

MSD Spike .Matrix Rea RPD

Parani ..Result UnitsI . Dil. Amount Result .'Roe. T-iimit. RPD Limit

Chloride ~ ¥. 1110 nig/Iite. te 62.5 1099 .1.8 A 09-110 .1,

••'nilui'to! ,..

ftMatrix .spite rj.:C(ivc?i-y iUiU of control limits due ui matrix iiiteriereiice. Use LCiS/iLOSt) W dninOnstratc analysis is under rOitlhil,:
!'■ Matrix spike recovery out of control limits due lo ma i.r:>: inicrlen'iice. Use UUdU.CSU to flemonHti'iitr' analysis -is under comroi.
1 ' Matrix spike recovery out oferiucnjl limits due to matrix interference; Use LCS/.yU,SU’ io.demons.!,raw analysis is under rontrol..
'' - Matrix spike recovery rmt of contra! limits due, to; imitrix intoi-liu'cnee. Use I.Ud/ia.'liU tit doinciiusi.raie analysis is uiider (irmi;i:of.



'ItejiUrt Date: October 20; 20p§ Wojk Order: 8.101/05 Page iS’liiiibei::'27 of 31
Arena tsmglic-Maitix & Humphrey Arena L/tnglie-Mahr.ix & Ffumphrev NE of Ji'd. NKL

■matrix .Hpikns cirnimacd ,:.

Pai ;nn
MSD
IRsuh: . ' Dyits Dil,

Spike
Amount

Matrix 
Result .

R.«;r
Her. . . Limit

RPD 
RPD ...Limb

Fluoride ......... ' 1-1.5 vng/B .5 '" 12.5 2.88 85 '90.-110 ' ' 1..... ' '
Sulfate: 1,1 645 .. >»8/k 5 62:5 . 636 11 90-11(1 1

•Peraaiti recovery-is based Qipdlekpik/! insult 13PD is 1Vised ..oii; the spike and Spike d tiplicttlb result

Matrix Spike (MiS-1;), Spiked Sample: 176705

Qt: Butch: -53GS0 Date Analyzed: 20Q8MQ-28' Analyzed By: KV

Prep Batch: 45759 QC Preparation: 2008,10-20 Prepared By: KV

MS Spike M arrix Her.
Panun Result, Units Dil, Auic/unt Result Rec. Limit.
Dissolved GaJcium ~_!u 3041) fiig/b 100 50:0 3250 -420 75 - 125
Dissolved Magnesium 1100 ni.g/B 10 50.0 1040 120 75 120
D issol ved Pofcassi uiti i!’ 161 rng/L 10 50.0 136 50 75 - 125
Dissolved Sodium ,T . 7590 nig/L __ . 100. . 50.0. 8*20.0 -122(1l 75- 125

Percent recovery is based on the spike result: RPD is based oil the spike and spike duplicate result.

-V1SD Spike Matrix ■ Rec. RPD
Pcruri: Result knits Dil, At no i int Result Rtc. Limit RPD Limit
.Dissolved Calcium !S: 3420' ihg/L 100 50.0 1 8250. 340. 75 - 125 12 ' 20
Dissolved Magnesium '-v‘ j,|-:iO: nig/b: IQ 50.0 1040: 140 75 -- 125 i 20

Dissolved Potassium 451 lllg/l.; .10 50.0 136 30 75 - 125 6 20
Dissolved "Sodium. 8440 mg/1.. IOC 50.0 S2IKI 4.80 75 - 125 1.1 20

Percent 'recovery is based on the spike result, R.PD is based on the spike and spike.-duplicate result.;

Standard (1CV-1)

QC Batch: .53386: Date Analyzed: 2008-10-lv Analyzed By; Alt

I.CV.s ICVs ICVs Percent,:
True Feniiid Percent Recovery Date

Pararn Flag. .Units Gone..., Gime. Recovery Limits . Analyzed

pH S.ll/' ...

---- —T------ 2... r'.r; ”™TT----------------
■no .7.05

.... V-t::;:,.......
1°1 98 - 102 .............201.1.8 Hi |7

——1 !■ 1 .... —rv—-— ------ .  •• . • ~r—. ... •• , ... •„ . ,l;{Mai,rix spike recovery out: of cVintrM limits JihVto matrix iiunrfcreuce. .Use LGS/LvJSU i.o dcinOiisirait: im.jlysiri is under control.
^.Matrix spikti n.*coy«ry''iiyt, limits due toimatrix interference. Use LGS/UGSU lo'demoiifitraitie analysis-is under control.

'l'’' Metrix spike recovery out nf enutruf limits iiu»MO matrix.mVorterchce. Use UCS/LCSt) to deiminstratV niOi.ly.sis is undt'jr opnifol.
'^Matrix spike recovery on* m-rmir'rof Siiiiits diie lo. pmu'ix interference. Use LC'S/l-C’S|> *n demoustTHti: analysis, is .under, epntroi.
-T:Matrix spike'.recovery out of 'CPrttrhf limits due to 'matrix iiUnHiirorice. Usn-liGS/LG.Sp to dei.rioiistraie-'aiialyaia is 'under ttintrob 
^.Matrix spike recovL-ry dm; of/control limits dun. wj matrix inuirferonce. Use. LGfpGXfSiiVto dernnristi'nte analysis- Is under control.
*11 Matrix spike recovery opt of .control limits due Id matrix interference. I isc L< 'H/T.< mD .to deirumstrapy analysis is under control;
’l).Matrix spike recoveryMui. of control- limits duo. to matrix in!.(Vrfcin;nce. U.se U'CIS/UOSU W demoristrap; analysis'.is Under corjirdf-
;s Matrix spike recovery put pf control limits due to matrix interference. Use LCS/LGS.D to demonstrate analysis is under control;



Report, Daw: October 29. 2008 Work Order: S|tj.l7U5 :PageWHiiila:r;; 2S. (if 31
Arena LanKlimMattik Si Huutp'hrejr Arena, Langlk:-Ma,ttix & Humphrey NE Qf-Jal. N’M

Standard iCCV-1)

QC Batch:. :3338fr

Ptirain Flag Units

"" 11 --!----- —■ ------

.Data Analyzed:, 2008-10-17

GGVs efevs .Gcyv"

True Found Percent
Gone, Gone. Recovery

Analyzed By: All.

Percent
Recovery Date.

Limits Analyzed

pH sm, . v.OO 7.12 102 98-102 20118-10-17.

Standard (ICV-l)

QG Batch: ,5341:8 Data Analyzed: 200S-HT17 AtiahfzeflBy: A R.

IGVs- IGVs IGVs Percent.
Triie Found Percent Recovery v Date

Pa,rani Flag Unit's Gone. Gone. .Recovery- : Limits , Analyzed

Specific, Conductance !i ■’ uMHOS/cm, ■141,0 ;i.4B0: ,1,05 .. 00-110 . 2008-1.0-17

Standard (CGV-1)

QG Batch: 3341.8 Date Analyzed; 2008-10-1.7 Anal) z.ed By: AR.

GCA's GGVs GGVs Percent.
True Found Fen •eiit Recovery Date:

Param Flag' Units Cone:, Cone. Recovery; limit,* Analyze,!

Specific :C.pii.du?staii(:e ':MHOS/cr.i 1.410 . 1450 102;:/..... UU - ill) . 2008, 111 17

Standard (ICV-l)

QC Batch: 13423.

Param- Flag Units

Date Analyzed: 2008-10-10

IGVs TGVs IGVs
True Found Percent
Cone, Gone. Recovery

A na.l yz

'Percent
Recovery

Li in its

:ed By; AG

Date
Analyzed

GRO mg/1 1.0.0 01900 90 85 115 2U08-10-19

Standard (GCV-l)

QG Batch: 53423 Date Analyzed: 2008-10-19 Analyzed By: AG

CCVs GG\% GGVs: I’erccm.

True Found Percent Recover)’ Date

Param Flag Units . Gone: Cone. .. Recovery Limits Analyzed

GRO ' '.mg/L TOO ,0.950 V)6 85-115 2008-10-19



Report Date: Oct,tiller 20. 2008 Work Order: 5101705 Page IVlimiter: 29 of 31
Arena, Lunglie-Mnttiv & Mmuplirwy Arena. Langlie-MaM,is, & Humphrey NB df.JaJ, NM

Standard (IC’V-1)

QC Batch: 53437 Date Analyzed: 2008- (1-20 An aly/.ed By: 1.1J

ICVs ilCVs . .. ICVs: I'< i i i It
/

True Found • Percent: RhcovtTV Date
Param . Flag Uiiits Cone. 'Gone, Recovery. Limits Analyzed

DRO uig/L . ■250 233 93. 85- 115 2008-10-20

Standard (CCV-1)

QC Batch": 53437 D;it;e Analyzed: 20.03-1(^20 At alyztxi By: LD

CCVs CCVs CCVs. Perce it
True Found Percent Recovt-ry Date

Param Flag Uiiits Cone. Cone. .Recovery Limits Analyzed

DRO iiig/c: 250 220 90 85 - I 15 2008-10-20

Standard (ICV-1)

QG Batch: 53457 .Ditto Analyzed:- 2008- 11-17 An *! %v: i i By : All

1CV:-; revs ICVs Perce lit
True Found Pen en: Recovery Date

Param Flag Units Cone. Gone. Recovery
Li mils . Analyzed

NiLraie-N ........ i'hui- . .......... 2,50 . 2.04 !! '(• 90 -,! 10 . 2005-llj-l;

Standard (JCV-1)

- • - -..... ■

QG Batch: 53457 Date Analyzed: 2008-10-17 An ilyml By: AR

ICVs ICVs ICVs Percent'
Tine Found Percent Recovery Date

Pitram Flag Units Gone. Cone. Recovery Limits Analyzed
Chloride !>ig/L 12.5 11.4 91 90 - 110 2008- TQ- T7

Fluoride. 2.50 2:39 96 00 - 110 2008-10-17

Sulfate................................ . jiig/L...... 12.5
...

102 00 - .14:0 2008-10-17

Standard. (G'CV-1)

QC Batch: 534§-7 Date Analyzed: 200.8-10-17 Aiudyztsd By: AR



Report; Date: October 21). 20QS Work Order.: 8101705 Page dumber:. 30 of 3!
Arena f.iingliis-Miittix & Hiimplinty Arena Lahglie-Mattix & Humphrey jfBuf.hii, NM

pai-ain,. Flag Units

CCVs
Till!

Cone,

CGVs
Found
GtmC.

GCVs

Percent
Recovery

Percent.
Reovery

Limits
Date

Analyzed
Yiirnt.e-\ tvtgZL 2.50 2.60 - 10! ■■■ ....... 90 - l i t.) 2008-1(1 J 7

Standard (GGV-l)

QC Batch: 53457 Date An a-iyzed: 2008>I0-'l-7 A.'!../':zed By: AR

GCVs • GCVs GCVs Percent
Trite Found Percent Recovery Dat<;

Pafam Flag Units Cone.. Cone:; . Recovery Limits Analyzed
Chloride m.y/1- 12-. 5 11.5 92 ' 90-110 2008-10-J7
Fluoride tag/1. 2:50 2.3S 95 90 - .ill) 2008-10-1.7
Siiifate , r rag/1- 12.5 12:7 102 90 - Hi) 200SH0-17

Standard (ICV-1)

QC Batch: 53497 Date Analyzed: 2008-10=21.1. Analyzed By: AR

ICVs revs lev/ Percent
Trite Found Percent, ■ !-«*■< •< every Dele

Parain . Flag; Units Cone. Cone, Recovery Limits Analyzed .
Hydroxide Alkalinity tiig/L as CaCoo 0.011 <1.00 0 - 200 200S-1.0-20
Carbonate Alkalinity’ ing/L as GaGo3 0.00 210' O' - 200 2008-10-20
Bi(iarbduatg Alkalini’ty tng/L its CaCo3: 0,00 45.0 0 - 200 2008-10-20
Total Alkalinity mg/L as CaCi.3 250. 255 . 102 90 - 110 2008-10-20

Standard (CCV-1)

QC Batch: 03497 Date Analyzed: 20.08-10-20 Analyzed By: AR

GCVs GCVs CGVs Percent
Tnie Found Percent Recovery Pat C

Par ah t .Flag Units Cong. Cohe. Recovery L units Analyzed
Hydroxide Aikaliiiity tiig/L as CaCoo 0.00 CLOU 0 - 200 1 •2008-10-20
Ciirbonatc Alkalinity nig/I. as CaCo3 0.00 244 0 - 2Q0 2008-10-20

Bi car hot rate A ] ktd i ni t v ing/.L as CaCo3 0.00 9:00 0 - 200 2008-10-20
Total Alkalinity . mg/L as. GaCo3 250 . 253. 101. 90-110 2008-1020

Date Analyzed: 201)8-10-21 Analyzed By: AR

Standard (ICV-1) 

QC" Catch: 53602



Arena Lan^)i(j*M)i.f.t!'ix & 'littiiiphrey Arena- Lariglie-Maipix &. Hinnplirey NE of :J«i. NM

- , .......................................................

Report Date October -20. 2008 'Work Order: 8101705 :i?agt*,Niiiril;»Rr: 3'I ofOJI-

Purani .Flag-. .....Units;

icy?
True.
Cone.

IGVs 
Found 
Cone......

revs
Peru nl 

. Recovery.

Percent
Recovery
..Limits

Date
. Analyzed

Total Dissolved Solid? ’ mg/U ' 1001} 933 93 90 - HO 1 ' 2008-10-24

Standard (CCV-1)

QC Batch: -53GG2 Date Analyzed: 2008-10-21 Ana-ly zed By: All

OCVs CCV-s' eevs Percent
True Found. IVicenl Recovery Date

Pal'i-.l!! Flag .. Unit.-: Cone. Cone, Recovery . Limits- . Analyzed

Total Dissolved Solids Img/L 1000. m OKI 90.-ilU 2()(jS;llT24

Standard (1CV-1.)

QG Bnidi: 53630 Dan Analyzed: 2008-10-28 Analyzed By: KV

IGVs I.CVs. IGVs Percent
True Found Percent- Recovery Date

Panin: Flag 'Units; Cone. ■pone. Recovery Limits Analyzed

Dissolved Calcinm "ig/.L TUI 51.5 -103 TKJ - 110 2008-10-28

Dissolved Magnesium mg'/L 50.0 51.1 102 90-.no 2008-10-28

Dissolved Potassimi! mg/1' 50.(1 50.3. ,101 9(1 - 1 1:0 2U0S-.10-28
Dissolved Sodium mg'/L 50.0 50.6 10) 90 - 110 2008-10-28..

Standard (CCV-1)

QG B.'.i. i:: Ti 1 Da-1lie Analyzed: -200S-10-28 AnalyZed By: KV*

CCVs GCVs. CCVs Percent
True Found1 Percent Recovery Date

Param Flag Units. . Gone. Cone. Recovery Limits Analyzed

Dissolved Calcium mg/L- 00.0 51.1 102 90 - no 2008- .10-28

Dissolved Magnesium mg/d 50,0 50.3' Id!- 90 - lip 20USt 10-28

Dissolved Potassium mg/T- 50,0 17.1 95 90 - 1.10 2008-10-28
Dissolved Sodium... mg/1- 50,0 49.8 MO 90- no ,2008,10-28



LAB Order ID # Page, of



Cation-Anion Balance Sheet
DATE: 1 10/30/2008

Sample S' Calcium

ppm

Magnesium.

■ppm.

■Sodium.

ppm

Potassium

ppm

Alkalinity.

PPni •

Sulfate

ppm

Chloride

ppm

Nitrate

ppm

Fluoride

ppm

Bromide

ppm:

TDS

ppm

EC
tiMHOs/citi

176705 3250, /- 1 040 8200 136 89 1840. 19900 ... . .9.12 ' - ,0 35000- : 5l128i

)7670e- .257 78.2' 190' 9,17 : 142. - ! .-399'' 649 i 2:55. : 3.09 1514 3047
176707 -359 114 , ,3yE 11:4- 143 ■ -314 ■ 11S0 ' 2;5, ' . 3:23. -2395:... 4303.
1767QB' ' - 2000' 7,38 .'■ .5740 63:8 167 1:700 13500 : 17.6 0 '24600' .. 36522-
176709 259 31-.5 171 10.7 112 245 ;■ 639 6.86 3.57 ■ 1.452' 2522
176710 « ■133 146 222 12.5 36 632: .999 : M_ 3.83 ■1975 3950

Sample 4 Calcium Magnesium • Sodium Potassium Alkalinity Sulfate, Chloride Nitrate Fluoride Bromide Cations Anions Percentage
. h meq/L in meq/L in .meq/L; .•■in"meq/L in meq/L In meq/L ...in meq/L iii meq/L in meq/L . in meqVL . in meq/L in meq/L Error

176'Ob 162,46 - 85.50 - ' •356.70. C. 3.48 . . 1.78' 30.31 • '■ " 80’ 33 " 0.6510768 0 - ,0v 007:94 602.12' 0.901378829
476706 12.82 6,‘14 3.27 0:23’ 2.84 .......9.31 18.31, 0..18204.45 0.1626576 ' 0’ v 27 76 .. 29.00 ■ 7,092622494
.'176707. 17.91 9,38 ■■16.18 o:29 2.86; . 6.54 33.29... 0.178475- 0.1.700272; ■'O' 43.77' 43.03 . ■' 1.693475052
176700 . 99.80 60.73 249.69 1‘.63 3.34 •35.39 . 380.84 1.256464 0 0 . 41.1.35, ■ .420:83- 2:155321869
176709 12.92 6.71 7 44 .0.27 ; r 2.24 5.10 , 18.03 7 0:4897354 0.1879248' -Q: 27.34 26.04 - 4:863258818
176710.. 21 61 , 12,01 . "9,66 0.32 1:72* 13,16. 28.10 0.506869 0.2012432; 0 - 43.60 43.77 - 0.396828016

jEC/Callcin, EC./Anion. ’TDS/EC TDS/Cal: TDS/Anion
176705 ; 60793.548 602' 1.8877 range 46015.2 to 56240.8 ' 0 68 0.58 0.56 needs to be 0.55-0.77

• 176706 .2775.89466 2980.01721 range 2,742:3 to 3351.7 0.50 0.55 : 0.51 needs: to ibe 0:55'-6.77
—T7SW“ 4376:8772 4303,37822 range 3872,7 to 4733.3- 0.56 0:55 0.56' needs,lei be 0.55-0.77

176^ : 41185.2024 •42082.5464 range 32869.8 to 40174.2 ■ 0.67 0.60 0:58 needs.to.be 0:55-0:77
—IV6V69; 2734.2941 2604.47502 range 2269.8 to 2774.2. 0,58 0,53 : 0.56 needs to-be 0.55-0.//
" iVi.V/16 , 4359.7791 4377,11422 range 3555 to 4345 0.50 045 045- needs lo be 0.55-0.77





Cation-Anion Balance Sheet
DATE:; ] 

-Sample: it

10/30/2008

Calcium--

ppm

;

Magnesium

ppm.

.Sodium

Ppm

Potassium

■ppm

/Alkalinity

ppm

Sulfate

ppm

Chloride

ppm

Nitrate

ppm

Fluoride

ppm

Bromide:

Epm :

IDS-

ppm

EC
uMHOs/cm

176705 3730' 1040 8200 136 89 = ■■ 1940 - / 19900 ; ' 9:.\2' '■ 0: 35000 .5112B.

1.76706 257; ■ 78.2 190 9.17 142 399 ^649 2.SS- 3.09 1514 3047

175707 ’ 359 = 114 372 ■11,4 ; 143- 314 1130 .2:5 3.23 2395 4303

■1 73703 2000: '738' "5740■ 63.8 167 1700 12500 17.6 ’ 0 24600 36522

176709 2591 01.5 1 71 .107 , 112 245 - =639- 6.86 3.57 1462 -2522

176710'= ' 433:- 146 .......2?,2 -■ -12.5," |... 8B =632 ’ - ' ■999 7.1 3.08 1975 3950

Sample S Calcium. Magnesium ; Sodium Potassium Alkalinity Sulfate Chloride- 1 Nitrate. .'Fluoride Bromide: Cations Anions Percentage
in meq/L . in meq/L in. meq/L in .meq/L in meq/L irrmeq/L 'in meq/L . In maq/L in meq/L in meq/L In meq/L in mcq/L Error

176705 =' 162.18 85.58 ■ -356:70 8:48 ; us 38.31 '561.30 0.6510768 0 "0.. ' G07=.94! . 602/12: ’0.961373820

176706 :12,82: \6M-' 3,27 0 23 2.04 ■ 8.31 ' 18.31 0.1020445 0:1626576 0 27,7.6 f 29.60 v 7.092622494

175707 '.. ,47,91; . 9.38 . • 16.18 0.29.. ■ ■2:86 . ■ 6:54 ' 33.29 0178475 =0,1700272 ; 0- . 43.77. 43.03: ; 1:693475052

• 176708 1 99.00; , 60.73 249.69 : 63 ' 3.34 ■ 35.39: '..300.84 1,256464; 0 ' '0 411.83 420.83 2.15532VB69

175709 12 . 92 - 6.7,1 7.44 Q-27 2.24 5..10- 10.03 0.4097354; 0.1079240; ■;Q-\ 27.34: 26.04 4.863258810

■176710 21.61: ■12.01 9;66 0.82 V72 ; 13.16 23.18 '•0.50S869-: 0.2042432 "O' 43.60 «,77 i 0.396828016

■EC/Cation; : EC/Anion TDS/EC rns/cat TDS/Anion

. 1,76705: 60793.548; 60211 38/7 range 46015.2 to, 56240.8 0.68 0.58 I 0.58 . needsio be o;.55-;o.77

, ;176706 2775.891166 2980.01721: range 2742.3 to 3351:7; .0,50 ; 0.55 0.51 . needs to be 0.55-0.77
i/S/OT 4376.8772 4303.37822 Tange 3072.7 to 4733:3 ;■ 0.56 , 0.55, 0.56- needs to be Ql55-0.77

t'7h”W~ 41185.2024 -42082.5464. range 32869.8 to 40174:2 , 0.67 0.60 .0.58 needs id be 0:55-0.77.

176709 2734.2941 , 2604:47502 range 2269.8 to 2774:2 0.58 0.53 0.56 heeds 10 be 0.55-0.77

1767-10 4359.779 4377:11422 Tango 3555 to 4345 0.50 0.45 0.45 needs to be 0:55-0.7.7
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WELL RECORD & LOG

OFFICE OF THE STATE ENGINEER 

www.osc.sfafe.nm.u.s

POD SV.WliK IWS L NliMiiKXl

HUMPHRY QUEEN TANK BATTERY UNIT HB-5
ClSE KILE NUMBER'S)

WELL OWNp.ltNAMi-jS)

ARENA RESOURCES, INC
PI (ONE (OP riON'A!,)

WELL OWNER MAILING ADDRUSS

2130 W BENDER BLVD
CITY

HOBBS
■ STATE

NM
ZIP

88240

WELL 

LOCATION 

(FROM GI’Sl
■LATITUDE .

•pgGREOS MINUTES SECONDS'

32 9 33.00 N

LONGITUDE, 103 8,00 vv

1 ACCURACY REQUIRED ONF-T ENTN OKA SECOND 

' DATUM KEOUiRED. WCS 84

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS

FROM LANGLIE MATTIX GO N ON CALICHE RD FOR 1.8 Ml TURN L INTO HUMPHRY T BATTERY FOLLOW GPS #'s

(2 5 ACRE)

'A

H0ACRI;) '

'A-

H0 ACRE)

'4

pfifl ACRE) SECTION TOWNSHIP

□ --Hill
□ I'ASI ■
□ WIKI'

SUBDIVISION NAME UTT NUMBER BLOCK NUMBER UNIT.TRACT '

TRACI* NUMBERHYDROGRAPHIC SURVEY MAP NUMBER

LICENSE NUMBER

WD1478
name of/licensed driller

EDWARD BRYAN
NAME OE WELL DRILLING COMPANY

STRAUB CORPORATION

DRILLING STARTED' DRILLING ENDED- DEPTH OF COMPLETED WELL (FT) BORE HOLE DEPTH (FI ) DEPTH WATER l-'IRST ENCOUNTERED tR’i

8-20-08 8-20-08 6 60 59*

n •STATIC WATER LEVEL IN COMPLETED WELL if-Ti

<
1
'O

—

COMPLETED WELL IS: □ ARTESIAN. 1 1 DRY HOLE [7] SIIALLOW (IJNCONEINED) N/A

DRILLING KLUip;
PI air , I”! ML'i) ( i ADDITIVES SPECIFY.

- . [2 HAMMER. H CABLE TOOL 1 1 OTHER- SPECIFY: .'b . DRILLING METHOD; 1/1 ROTARY, .

§
DERTK.(FT) BOREHOLE' CASING CONNECTION INSIDE DIA. CASING WALL SLOT

■ CS: FROM TO, ft]A’. (IN). •MATERIAL TYRE (CASING) CASING (IN) THICKNESS (IN! SIZE (IN)

0 GO ............5 :........... N/A I .N/A ' N/A . N/A N/A'

DKR'Oi U Ti THICKNESS
FORMATION DESCRIPTION OF FRjWCIPAI. WATERBEARING STRATA 

{INCLUDE WATER-BEARING CAVFITp OR ERACT'URITZONES)
YIELD

<
t— FROM TO, (FT) (OHM)
3

S

C' ■
2 "

3

52
SC'
iaJ

1 1
METHOD l;ISED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIKLD(GFM)

. FOKOSEiNTERNALUSH..... WELL RECORD & LOG (Version 6/4/08)

Tile number. ROD NUMBER, TRN'NUMBCR

LOCATION RAGE! OF’



c. 'I'YPEOF PUMP;
□ SUBMERSIRUt

□ turbine

□ JIT '"

□ CYLINDER

□ NO PUMP - WELL NOT EQUIPPED

□ OCHER - .SPECIFY:
F

Q DEPTH (FD BORE HOLE MATERIAL TYPE AND SIZE
AMOUNT MET HOD OF

$
ANNULAR' FROM TO DIA. (IN) (CUBIC FT) PLACEMENT

& SEAT; AND 
GRAVEL PACK

...TO...... "2 "" 5 ...... 1 BAGS 0= CEMENT............. TOPLOAO .

V. 2 60 ........5 12 BAGS OF 3/8 PLUG'. TOPLOAD

DEPTH (FT) THiCKNILSS COLOR AND TYPE OF MATERIAL ENCOUNTERED wa:i ER

FROM TO i FT i (INCLUDE WAT'ER-BEARING CAVITIES OR.FRACTURE ZONES) BEARING'?

.......0 7 ' .................................7 TAN FINE SAND - CALICHE - SANDSTONE □ yes □ NO

7 . 33 26. TAN FINE SAND - SANDSTONE □ YES 0NO

33 '... 37 " 4 TAN FINE SAND - CAL. SANDSTONE (DENCE) . □ YES ' □ NO

37 46 9 TAN LINE SAND - SANDSTONE (HARD) QYES □ NO

H 46 . .52, 6 RED FINE SAND - SANDSTONE WITH CLAY □ YES □ NO

S’
? 52 : 55 .■3. TAN FINE SAND - GRAVEL □ YES □ NO

Ll.

o .55 60. ,5. RED F|NE SAND - SANDSTONE □.YES □ NO

q TD 60 □ YES □ NO

a □ YES □ NO

o □ yes; □ NO

O
iii
o

□ YES □ NO

: '5= :
□ VIS .. □ NO -

□ yEs □ NO

□ YES □ NO

□ YES □ NO

r ' " . ;, □ YES: □ NO

....... —--------;-------------- : —:—:-----

□ YES □ .NO

'attach additional pages as needed to fully describe the geoiiogic log of the well

WELL TEST

METHOD: '□’BAILER ’’|g PUMP P'AiR.iiiFr □‘OTHER-SPECIFY:.

'TEST'RESULTS ; ATTACH A COPY OF DATA.COLLECTED DURING WELL TESTING, INCLUDING ST AR ]'TIME, END TIME, 
AND A TABLE .SHOWING DISCHARGE.AND DRAWDOWN OVER THE TESTING PERIOD,

.ADDn'ICWAl.STATRMKNTSOR PXPUANATibNS; ' •

SOIL BORING ONLY- SOIL BORING WAS PLUGGED AND ABANDONED UPON COMPLETION OF SAMPLING

W«
K<
U

'I'ill- UNDERSIGNED HEREBY. CERTIFIES TIT A'L TO THE' BEST OF HIS OR HER KNOWLEDGE AND BELIEF. THE.FOREGOING IS A TRUE AND 
CORRECT RECORD OF THE ABOVE DESCRIBED, HOLE. AND THAT IFF OR SHE WILL. FILE THIS WELL RECORD WITH THE STATE ENGINEER 
ITTETERMl ilTOLDER WITHIN 21) DA YS AFT ER COMPLET ION OF WELL DRILI.ING:

AND

SIGNATURE OF DRILLER

. FGROSE.INTERNAL USE . . .................. .. WELL RECORD & LOG.CVersion.6/9/08) . .

" FILFnUMBFR ’ POD. NUMBER; TRN'NUMBER

LOCATION PAGE 2 OF 2



OFFICE OF THE STATE ENGINEER 

www.ose-state.nni.us

WELL RECORD & LOG

£g

POONUMBF.^OVF.EEtNUMRKU) .
HUMPHRY QUEEN TANK BATTERY UNIT HB-4

OSJi NUMBURlS? ' • '

uo

■will.!, owner NAwnrs)

ARENA RESOURCES, INC
PI (ONE (OPTIONAL)

S'
■ WELL OWNER'MAILI NO ADDRESS

2130 W BENDER BlVD
•CITYv"

HOBBS
; STate

NM
' ZIP

88240

WELL.

LOCATION LATITUDE . .. .

DEGREES

32
MINUTES SECONDS

9 33.00 n ‘ ACCURACY REQUIRED' ONf* TENTH OF A SECOND

('FROM OP'S)
■LONGITUDE . 103 9 8.00 w * DATUM REQUIRED; VVGS U

V
OR.SCKinTON RiiEATINCi WJIi.U.OCATION TO. STREET ADDRESSvVNP COMMON LANDMARKS

FROM LANGLIE MATTlX GO N. ON CALICHE RD FOR 1.8 Ml TURN L INTO HUMPHRY T BATTERY FOLLOW GPS #'s

ACRE).

'A

(10-ACRE)

&

(*1 n ACRE)

y*

(160 ACRE)

V*

SUCTION TOWNSHIP

□ sm-,.1

RANGE
FI KAS-!'
P~j ■Arin1

. zz o SUBDIVISION NAME LOT NUMBER • BLOCK NUMBER UNIT/TRACT

r4 HYDROGRAPHIC’ SURVEY . • ; M AE NUMBER ■TkACl-NUMIJEK

LlfENSti NHMIiliS

WD1478
NAME OF LICENSED DRILLER

EDWARD BRYAN
NAME OF WELL DRILLING COMPANY

STRAUB CORPORATION

: nRii'UN(Cs;rAH'!To •
8-20-08

Drilling .ended

8-20-08
•.DEPTHOF 'COMPLETED WUlX llT) •

0

llORLHOLKDEl’tHTfn

60
PEPTIi v.’YI'liK sTliNCOUN

59:

I'ERTiOTHT)

rrK COMI'LETED/WELLIS: l~1 ARTESIAN . -O.DRY HOLIi [71 .SHALLOW (UNGONFINED)
STATIC WATER LEVEL IN COMPLETED VVHLLlTT)

N/A
5

DRILLINGFLUID.
|Z1 AIR Cl MUD | | ADDITIVES -SPECIFY;

PRILLING METHOD: IV 1 ROTARY I H HAMMER FI CABLE TOOL. 1 1 OTHER-SPECIFY:

■ J
DEP'I H (FT) BORE HOLE CASING CONNECTION INSIDE DIA. CASING WAIT. SLOT

C£ FROM ■ TO DlA END MATERIAL, TYPE (CASING') . CASING (IN) .1 HICKNESS (IN) SIZE (IN)

0 . 60 ........5:..... . JM/A . N/A N/A ..........  N/A N/A

DEPTH (FT) THICKNESS FORMATION DESCRIPTION Of PRiNCIPAL WAT EIOHFAIH NC! STRATA YIELD ■
<Urn PROM TO (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) (CiPM)

•!/'
O
>r.

ui
»

h*

rr

METHOD USED TO INTIMATE YIELD 01- WATER-RE AR1 N<j STRATA . 'TOTAL LiSTIM ATED WELL YHU D.(GPM)

FOR OSi- INTERNAL USB ....................... ...................................„ ,. : ... WELL RECORD. & LOO (Version 6/9/Ok) -

FILE NUMBER POD NUMBER ■ TRY NUMBER' ’

Location PAGE!OF 2

t



a.
; TYPE OF PUMP;

! : .

□ SUBMERSIBLE '

□ turbine

□ JET

□ CYLINDER

□ no pump - well n.OT'Equipped

□ OTHER - SPECIFY:

c.
Q

DEPTH ,FT) ..... BOREHOLE
MATERIAL TYPE AND SIZE

AMOUNT Method of

1 ANNULAR FROM TO DIA, (INV (CUBIC FT), PLACEMENT

3 SI:AI AND 6; . 2 5 .. 1 BAGS OF CEMENT ■ TOPLOAD

!/>
W

.2 ' 60 5 12 BAGS OF 3/8 PLUG TOPLOAD

DEPTI I (FT)' THICKNESS. COLOR AND TYPE OF MATERIAL ENCOUNTI RED water
BEARING?FROM TO (FT ) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES)

: 0 1 . ..................1 . TAN FINE SAND - SANDSTGInIE pGAUCHE □ YES □ NO

1 35 34 TAN FINE SAND - SANDSTONE □.YES E NO

...35 44 9 TAN FINE SAND - SILICEOUS SANDSTONE (HARD) □ yes □ NO

44 48 4 RED-FINE SAND- SANDSTONE;-GRAVEL □ yes □ NO

d-

s

48 ... 57 9 RED FINE SAND - SANDSTONE , □ YES 0 NO

> 57 60 3 TAN SILTY CLAY - SILTY SAND □ yes: □ no'

O : td 60 □ YES □ NO
8

pJ
: " ................. ....................... .................. □ YES .□NO

§. □ YES □ NO

3. □ YES □ NO

s- □ YES □ NO

<a □ YES □ NO

.'□.YES □ NO

□ YES □ NO

□ yes □ NO

□ VF-S .□no

□ YES □ NO

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE.GEOLdGIC LOG OF THE WELL

8
'METHOD; □ bailer □pump □ AIRLIFT □ OTHER SPEC! FY:

WELL TEST : TEST RESULTS - ATTACFi A COPY OF DATA COLLECTED DURING WELL TESTING^ INCLUDING START-TIME, END TlivlE,

. AFiD A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE'TESTING PERIOD,

E
a
e
aj

1
r-'

ApljlTIONAL.STATEMENTS OR EXPLANATIONS:.............. .

SOIL BORING ONLY- SOIL BORING WAS PLUGGED AND ABANDONED UPON COMPLETION OF SAMPLING

U!
££
e
<

The undersign e'd hereby certifies That, to the best of his or her knowledgeaNd belief, the foregoing ..is a true and
CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS: WEl.il- RECORD WITH THE STATE ENGINEER AND 

THE ITiRMrof-IOLDEK WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING; .
...... ... .............. ikm

==: ■SlGN^JrUREOF DRILLER.' ' /date

UPROSE INTER MAI. USE;, _________ _________________________ ____________________ WELL RECORD iSM.OGTVcr-siotv6?9/iJS)

FILE NUMBER POD NUMBER TRN NUMBER

LOCATION ... PAGE;2 OF 2



OFFICE OF THE STATE ENGINEER

www.ose.statc.nni.us X3§ii2^ -■■■■■-- ■———

WELL RECORD & LOG

y-
s

POO KUMBER iWH.I; NUMBER)

HUMPHRY QUEEN TANK BATTERY UNIT HB-3
GSETTU: NUMRERt'S)

i
VVT‘UEOWNEIVNAMi!l'S'j

ARENA RESOURCES. INC .

PHONE (OPTIONAL) '

w
5:

VMELI.OWNER MAILING ADDRESS '

2130 W BENDER BLVD
CITY

HOBBS
SI* ATE

NM
• ZIP

88240
• • • -------

*
-n

WELL

UH.WTiON ■ LATITUDI:

DEGREES

32

.MINUTES SECONDS

9 33.00 N * ACCURACY REQUIRED: ONE TEN-TIT OP A SECOND

t*s
(PROM GPS)

LONGITUDE
' ' 103.......... 9 8.00 w 1 DATUM REOUIRED:AVGS Sfl

,
■o DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS-

FROM LANGLIE MATTIX GO N. ON CALICHE RD FOR 1.8 Ml TURN L INTO HUMPHRY T BATTERY FOLLOW GPS #'s

-J
■*!

(2'5 ACRE)

'A

<io-:acri*)

'A

(-»« ACRE) ■

'A

Mfto ac:rkv

Va

SECTION TOWNSHIP' RANGE 1 
1

'iC
0

E
: SUBDIVISION NAME LOT NUMBER BLOCK NUMHIik UNIT/TRACT

O
HYDROCRAPHIGSURVK v ■ MAP NljMHJiR ' ' TRACT NUMfiCR

'IJ'CHNSB NUMBER

WDT478
NAMH.OF LICENSED DRILLER

EDWARD BRYAN

NAME OF WELL DRILLING COMPANY

STRAUB CORPORATION

DRILLING STARTED DRILLING ENDED DEPT H OP COMPLETED WELL (FT) BORE 1 lOLHDHPTT 1 (l-T'l DEPTH WATER FIRST ENCOUNTERED (IT)

£ 8-20-08 8-20-08 0 60 59'

COM I’LETED WELL |S:
F~l ARTESIAN □ DRY HOLE [3 SHALLOW (UNCONMNED)

STATIC WATER LEVEL IN COMPLETED WELLjPT)

N/A

1
DRILLING FLUID; 13 AIR □ .MUD FI ADDITIVES-SPECIFY:.

s
6; drilling Mirni.-D [71 ROTARY □ HAMMER □ cable TOOL. I] OTHER.^SFECIFY. ,

......... ........... ..............£l
u 'DEPTH (FT) BORE HOLE CASING CONNECTION 

TYPE (CASING)
INSIDE D1A. 
CASING ;IN)

CASING WALL 
THICKNESS (IN)

SLOT 
SIZE (IN!1

P'S .

FROM TQ Ol A. (IN). MATERIAL

C
----- 1

60. 5 'N/A .............N/A N/A N/A N/A

’ ' '

IIEP i'll (FT) THICKNESS FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA YIELD

£ FROM TO /FT) .(INCLUDE WATBR-BEARiNf, CAVJTIES.OR FRACTURE ZONES) (GPM)

2

>,
o

<
U-'
CS-
fiS-

<

rf

Min i IOD USED TO ESTIMATE YIm,n OF WATER-HEARING STRATA TOTAL 'ESTIMATED WELL YjELD(GPM)

IfGR’OSE INTERNAL USE

HI.!! NUMBER POD NUMBER

t r\t'' A'nnM

WELL RECORD & LOG (Vision (VWU8)

TRN NUMBER

PAGE I OF 2



- a.
1

TYPE OF PUMP;
□ submersible

□ turbine.

□ JET

□ CYLINDER

□ NO PUMP-WELL NOT EQUIPPED

□ OTHER-SPECIFY:

s..
a

‘ -DEPTH (FT)"
BORE HOLE

MATERIAL TYPE AND SIZE.
AMOUNT METHOD OF

3 :
ANNULAR FROM TO" DIA (IN) (CUBIC FT) PLACEMENT

SEAL AND ..... 0......... ...... ;2. 5 1 BAGS OF CEMENT TOPLOAD......

*r.
Ul\AV i;.L I'AV-K 2 - 60 5 12 BAGS OF 3/8 PLUG TOPLOAD

.............................. ...............................

DEPTH (FT) THICKNESS COLOR AND TYPE OF MATERIAL ENCOUNTERED water

FROM TO (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING'?

6 .8 8 TAN FINE SAND - SANDSTONE -CALICHE □ YES □ no

^ 8 37 29 TAN FINE SAND - SANDSTONE □ YES □ no

37 42 . 5 TAN FINE SAND - SILICEOUSSANDSTONE (HARD): □ yes' ' □ NO

42- 4 ,6 , 4 tan FINE SAND t sandstone □ yes □ NO

46 57 11...... ............ .................... RED FINE SAND - SANDSTONE WITH CLAY □ YES □ NO

Ui
> 57 58 : -1 RED FINE SAND - SILICEOUS SANDSTONE □ YES B no

Li.
C. 58 eo TAN FINE SAND - GRAVEL , □ YES □ NO

s- TD 60 □ YES □ NO

V- □ YES □ NO

o
_J

□ yes □ NO

o
= W.

o
□ YES □ NO

so □ YES □ NO

□ YES □ NO

DYES □ NO

□ YES □ NO

□ YES’ □ NO

□ yes □ NO

ATFACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE filE GEOLOGIC LOO OE fi:IE WELL.

o
METHOD □ BAILER □ PUMP □ AIR LIFT □ OTHER-SPECIFY:

is-
z

J3
WELL TEST ■ TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING STARTTIME, END TIME,

AND A T/UiLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD;

E
a 

. p 
<
<3

K

: ADOmONA'l;STATEMENTS ofrfeXWiANAtlCiNS:' '

SOIL BORING ONLY- SOIL BORING WAS PLUGGED AND ABANDONED UPON COMPLETION OF SAMPLING

;• 'UJ
; THE UNDERSIGNED HEREB Y CERTIFIES THAT. TO THE BEST: OE HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 

CORRECT RECORD OF THE ABOVE DESCRIBED. HOLE AND Til AT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 

THE PERMIT HOLDER WlTl jlN 20 DAYS AFTER COMPLETION OF WELL DRILLING;

• | Li
X

SIGNATURE OE DRILLER J DATE

FOR .OSE INTERNAL USE .......... ............ . ..................................... ■ _______________  WELL RECORD & LOG (Version 6/9/08)

TILENUMBER.............. TODNUMBER TRN NUMBER

LOCATION PAGE 2 OF 2



WELL RECORD & LOG
OFFICE OF THE STATE ENGINEER

www.ose.state.nmius

OS! FILE NUMBHRiS)I’OP NUMBER (WELLNUMliFR)

HUMPHRY QUEEN TANK BATTERY UNIT HB-2
WELL OWNER NAM RSI

ARENA RESOURCES, INC
RHONE (OPTIONAL) '

WELL OWNER MAILING ADDRESS

213QW BENDER BLVD
CITY

HOBBS
state

NM
XII’

88240

1
£
O
—:

WELL 

LOCATION 

{FROM GPSj
LATITUDE

" 'OEGRIiES MINUTES " SECONDS

32 9 33.00 n

ixiNLim/Di; 103 9 8.00 w

’ ACCURACY REQUIRED; ONE TENTH OF A SECOND 

; DATUM REQUIRED: WOS 84

DESCRIPTION RELATING WELL LOCATION TO -STREET ADDRESS AND CO.V1MON LANDMARKS

FROM LANGLIE MATTIX GO N. ON CALICHE RD FOR i.8 Ml TURN L INTO HUMPHRY T BATTERY FOLLOW GPS #’s

(15 ACRE!

h,A

(lOAtREl

W

(■Ki ACRE) (100 ACRE! SECTION TOWNSHIP
O (!a.t

SUBDIVISION NAME LOT NUMBER - BLOCK NUMBER

HY DKOGKAPHIC SURVEY WAP NUMBER TRACI' NUMBER

LICENSE NUNIBER
WD1478

NAME OF LICENSED DRjU.ER

EDWARD BRYAN
DRILLING ENDEi:

8-20-08

NAMEpF WELL DRILI .INC) COMPANY

STRAUB CORPORATION
DRILLING STARTED

8-20-08
DEPTH OF COMPLETED'WELL (FT)

0
BOREHOLE DEPTH ('IT!

60
DEPTH WATER EIKST ENCOUNTERED (FT)

59'

COMPLETED WELL IS: (3 ARTESIAN Q DRY HOLE 0 SHALLOW (UNCONFINED)
■STATIC-WATER LEVEL IN COMPLETED WELL (E

N/A

DRILLING FLUID'- ,p~] MUD. PI ADDITIVES -

=£.- a •

DEPTH (FT) BOREHOLE 

OVA. (IN)

CASING

MATERIAL

CONNECTION 
TYPE (C ASING)

INSIDE DIA. 
CASING (IN)

■CASING WALL 
THICKNESS (IN)

SLOT
SIZE'(IN)

PROM TO

0 . 60 5 N/A N/A N/A N/A N/A

"

<
£

St
1

£2
£S . tai-

DEPTH (FT)'' THICKNESS^
■(I'D

FORMATION DESCRIPTION OF PRINCIPAL WATER-HEAKING STRA TA 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES')
YIELD 
(GPM)

PROM TO ’

.........

.MHTHOD USED TO ESTIMATE YIELD OK WATKK-BEARlNG STRATA TOTAL ESTIMATEDWELL YIELD (GI’M)

FOR OSE INTERNAL USE ■ ...........................

A
WELL RECORD & L<5G.(Version S/9/QS)

FILE NUMBER POD NUMBER TRN NUMBER

LOCATION' ................ PAGE IGF2



a.£
•j

TYPE-OF PUMP: □ submersible

□ turbine

□ JET

□ CYLINDER

□ NO PUMP - WEI I. NOT EQUIPPED

□ OTHER-SPECIFY:

L_
: $ .... DEPTH (FT) BORE HOLE

MATERIAL TYPE AND SIZE AMOUNT 

.(CUBIC-FT).
METHOD OF 
PLACEMENT< ANNULAR FROM TO DIA. (IN)

w
SEAL AND 

GRAVEL PACK
o .... 2.. 5 ...... .......... 1 BAGS OF CEMENT... . TOPLOAD .

t/5

.rj 2 ■ 60 5 12 BAGS OF 3/8 PLUG TOPLOAD

DEPTH (FT) THICKNESS color and Type of materi al encountered
WATER 

BEARING? .FROM TO ' Hi 0.
.......... . ”

(INCLUDE WA TER-BEARING CAVITIES OR FRACTURE ZONES)

0 23 '' '23; ~AN FINE SAND - CALICHE - SANDS'ONF ...... □ YES . ' □ NO

23 37 14 TAN FINE SAND - SANDSTONE □ YES □ no

37' 42 , ..........  5;.......... TAN FINE SAND-SILICEOUS:SANDSTONE (HARD) ; Dyes □ NO

42 46 4 REDDISH TAN FINE SAND -SILICEOUS SANDSTONE (HARD) □ .YES □ NO

.. 46 51 , 5 RED FINE SAND - SANDSTONE WITH CLAY □ YES □ NO

✓
51 60 9 RED FINE SAND - SILICEOUS SANDSTONE - (HARD) □ YES □ NO

o ID . 60 □ YES □ NO

-j
□ yes □ NO

■ y □ YES □ NO

□ YES □ NO .

u . 
o

;• □ YES □ NO

□ YES □ NO

■ ' -• ------ • ----- ----- :---- 1-- . ----- :---- . ■ .
□ YES □ NO

; □ YES □ NO

□ YES □ NO

□ YF.S. □ NO

□ yes □ NO

ATTACH A DDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE Ti l E GEO LOGIC LOG OF THE WELL

■O
METHOD: □ BAILER. □PUMP' □ AIR LIFT □ OTHER-SPECIFY:

ii.
z

j
<

WELL TES T •JEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME,
AND A TABLE SHOWING DISCHARCiE AND DRAWDOWNOVER THE TESTING PERIOD,

§ ADDifiONAL S'i'lAfKV.r^fS OR EtfPL ANA TONS:

a
0 
<
*■*
1

K

SOIL BORING ONLY- SOIL BORING WAS PLUGGED AND ABANDONED UPON COMPLETION OF SAMPLING

US
.ac

THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF: THE FOREGOING IS A TRUE AND 
CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STA TE ENGINEER AND 
THE I'ErMITT*OL.DER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING:/

y

w

v<-M

c© SlGNATURjj OF DRILLER
' /DATE

FOR PSE internal use . -WELL-RECORD & LOG: (Version. 6/9/08!.
FILE'NUMBER. ROD NUMBER. FRN NUMBER.

LOCATION PAGE 2 OF 1



OFFICE OF THE STATE ENGINEER 

WYVw.ose.state.nm. us

WELL RECORD & LOG

;§
«-1

r*i-
£
2

POD NUMBER (WFXL NUMBER); '

HUMPHRY QUEEN TANK BATTERY UNIT HB-1
OSK PILENyMBERiS)

Wr;IX OWNER NAMEl'S)

ARENA RESOURCES. INC

WI-LL OWNER MAILINO ADDRESS '

2130 W BENDER BLVD

phone (on’iONAL)

city.

HOBBS
STATE

NM
MINUTES

9
WELL 

LOCATION 
(FROM OPS)

. Latitude

DEGREES

32
SECONDS

33.00 N

LONGITUDE 103 9 8.00 w

f ACCURACY REQUIRED. QNinTNTH QFA SeLonD 

• DATUM REQUIRED: WGS $•!

DESCRIPTION RELATING WELL LOCATION Tp.STREET1ADDRESS AND COMMON LANDMARKS'

FROM LANGLIE MATTIX GO N. ON CAJCHE RD FOR 1.8 Ml TURN UNTO HUMPHRY T BATTERY FOLLOW GPS #'s

(2,5 ACRE). (kVaCRK).

'A

{(I0 ACRE!

<A

(ISO ACRE) SECTION

LOT' NUMBER

TOWNSHIP
Q Hiwm 
□ soym

RANGE
□ • 
ri

SUBDIVISION name: BLOCK NUMBER UNnVTRA cr

HYDROGRAPil'lf.SIJRVl MAP NUMBER .. TRACT NUMBER

LICENSE NUMBER

WD1478
NAME OF LICENSED DRILLER

EDWARD BRYAN

DRILLING ENDED DEPTH OK COMl’LETED Wlil.l. (FT)

8-20-08 0

NAME OF WELL DlUIXiNci COMPANY

STRAUB CORPORATION
":lpih WATER PIRST ENCOUNTERED(pri ■

59'
•STATIC WATER LBVGMN CO.WKKTKD WELL <1*P»

DRILLING STARTED

8-20-08
HOKE HOLE DEPTH .(IT)

62

COMPLETED Wp.L IS- Q ARTESIAN FI DRV HOLE Y] SHALLOW (UNCONF1NHD) N/A

OK 11X1 NO PL.UID;, 0AIR ■IUD. J2 ADDITIVES - SPECIFY:

J
.

a£: 
2

. DLRTI] (F T) nORLHQLIL

OIA.CM)

CASING

MATERIAL

CONNECTION
1 YPi: lCASING!

INSIDE ill A.
” CASING (IN)

CASING WALL 
THICKNESS (IN)

SLOT 
SIZE (IN)

FROM TO

o 62 5 ' r' N/A. N/A N/A N/A N/A

'■ / .

<
f-
1
i/i

• g

2

&
' sa

£
<
>
<■
T*

; bEi’THirrj. TillGKiKlESS
I FT)

FORMATION'pnSGKljfTjON OF PRINCIPAL WATER.-BEAR 1NG S'i'RA'rA;

(INCLUDI; WATER-REARING CAVITIES ORXRACTIJRE ZONES)
YIELD
(GPM)

FROM ;to1 ■

’ MHTMOD USHDTO'ESflM ATE YIHLD OF WATERBEARING STRATA TOTAi. ESTIMATED WELL VlliLD (OPM)

tilCnuYbbr " ■ ROD NI.iMB.KK ; Y -tliN NUMBER

location ' PAGE ! Gif 2



a- TYPE OF PUMP;
□ SUBMERSIBLE

□ TURBINE

□ JET

. □ CYLINDER

□ no pumpl Well noi equipped

. □ OTHER-SPECIFY

a DEPTH (FT) BOREHOLE
MATERIAL 'FY.PE AND SIZE

AMOUNT METHOD OF

ANNULAR FROM TO DIA.(IN) (CUBIC FT) PLACEMENT

SEAL AND . 0 2 5.... ............ 1 BAG OF CEMENT ■(......... V*

. I TOPLOAD
'/i
\r\ 2 62 5 . 12 BAGS OF 3/8 PLUG I TOPLQAD .

1 ...................................
DI-PTH (FT) TfilGK.NHS'S COLOR AND TYPE OP MATERI AL ENCOUNTERED WATER

. FROM . TO' (FT) , (I NCLUDE W ATER-BEARING CA VITIES OR FRACTURE ZONES ) BEARING?

0 ; 1 ■ 1 BROWN FINE SAND - CALICHE j □.YES □ "NO

i •. ; 3 ; 2 ■ : , ' BROWN FINE SAND j....................... □ YES □ NO

3 19 ■ : 16 TAN FINE SAND - SANDSTONE j □ YES 0NO

19; .22 3 TAN FINE SAND - SANDSTONE - CALICHE □ YES E NO:

22 ; 37 15.......... TAN FINE SAND - SANDSTONE i □.-YES □ NO ■

£ 37 43 6 TAN FINE SAND - SILICEOUS SANDSTONE'(HARD) Q YES □ NO.

Si
O 43 .44 1. RED SILTY CLAY - SILTY SAND (RED) □ YES ] □ NO

o
Q 44 .57 13 RED FINE SAND - SANDSTONE WITH CLAY □ YES □ no

W 57'.. ;58 1 RED FINE SAND - (DENCE) SANDSTONE □ YES □ NO

O 53: 62 4; RED FINE SAND - SANDSTONE WITH CLAY □ YES iZ3 N O

O
TD 62

j
□ YES □ NO

□ YES □ NO.

' | OWES QNO

| □ YES □ NO

, ........................................................ ] □ YES □ NO

.... |
i...............

□ YES □ NO

............. .................................................... ' I...........................
.... !

□ YES □ NO

ATTACH ADDITIONAL pages as. needed to fully describe the geologic LOG QP THE well

©
METHOD: □ BAILER □ PUMP □ AIR LIFT □ OTHER - SPECIFY:

u.
£
J
->

WEU TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING. INCLUDING STARTTIME, END 
ANITA TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD.]

LIME.

X
/->

r-S
c
**•

H
CO
u;

,

1 A1 JIXTIQN A LSTATEMENTS OR '[-XPl-ANATIONS;

SOIL BORING ONLY- SOIL BORING WAS PLUGGED AND ABANDONED UPON COMP

.

LETION OF SAMPLING

Ui
K
w• H

'it.
O'

THE UNDERSlGNiED HEREBY CERTIFIES THAT, TO THE BEST OF, H|S OR HER''KNOWLEDGE AND BELIEF, T 
CORRECT RECORD OF T! IE ABOVE DESCRIBED HOLE AND THAT HE.OR SHE, WILL FILE THIS WELL RECO 

: I HEPERftllf HOLDER Wrm(N 20 DAYS AFTERCOmRLETT'ON OF WELL DRILLING:

M~j{ i!4f.

’HE FOREGOING.IS A TRUE AND
RD; WITH THE STATE ENGINEER AND

■so SIGNATORE of DRIU.F.R DATE

I

FOR-OSE INTERNAL USE 
FILE NUMBER 

location;

WELL RECORD & LOG ( Version 6/WOS).

TOD NUMBER TRNNUMBER

PAGE 2 OF 2



OFFICE OF THE STATE ENGINEER 

www.osestate.nm.us

WELL RECORD & LOG

jr,
O

POD NUMBER (WELL NUMBER) ............................................................. ......

HUMPHRY QUEEN TANK BATTERY UNIT MW-1
OSE FILE NUMBER(S)............................................................

• H*
■ <

Q-
O

WELL OWNER I’JAME(S) '

ARENA RESOURCES, INC
PHONE (OPTIONAL)

. J,
S
£

WKLl: OWNER MAILING ADDRESS

2130 W BENDER BLVD
CITY

HOBBS
STATE

NM
ZIP

88240

WELL

LOCATION LATITUDE;

DEGREES

32

MINUTES SECONDS

9 33.00 n * ACCURACY REQUIRED; ONETENTH QF A SECOND

£' (PROM GPS)
LONGITUDE- .103. 9 10.00 *

* DATUMjREQUIRiiO; WGS 84

i \

u DESCRIPTOR DELATING weix;locationto street address anl> common landmarks .

FROM LANGLIE MATTIX GO N. ON CALICHE RD FOR 1.8 MI TURN L INTO HUMPHRY T BATTERY FOLLOW GPS #'s

(2.5ACRE) '

!A

"(10-ACRE)

\/a

M0 ACRE)

Va

(160 ACRE)

W

SECTION'"' TOWNSHIP
~j fsS lftTl't

ZDsm/ftt .

RANGE

□ w?.sr
Z
o

’ F. ■

SUBDIVISION NAME LOT NUMBER •BLOCK-NUMBER UNIT/TRACT

r4
HYDROGRAPHIC SURVP Y MAP NUMBER......... :TRACTNUMBEK

LICENSE NUMBER

WD1478
- NAME OF LICENSED DRILLER

EDWARD BRYAN
NAME OH WELL DRILLING COMPANY

STRAUB CORPORATION

DRILLING STARTED

10-8-08
DRILLING ENDED

10-8-08
DEPTH OF COMPLETED WELL (FT)

75
BORE 1IDLE DEPTH (FT)

75

DEPTH WATER FIRST ENCOUNTERED (TT>

H
<
5? COMPLETED WELL IS: C~1 ARTESIAN PI .DRV j iOLE [71 SHALLOW (UNCONFINED)

1 STATIC WATER CEVEUIN COMPLETED WELL (FT)'

N/A .

5
DRILLING FLUID;

0 AIK ,0MUD ~1 ADDITIVES-SPECIFY:
S :

• w
ir.

J

DRILLING METHOD:
. 0 ROTARY 0 hammer n CABLE TOOL 1 1 OTHER-SPECIFY:

DEPTH (l-T) BORE HOLE CASiNG CONNECTION INSIDE DIA. CASING WALL SLOT
£ rKOM TO pi A, < IN) MATERIAL TYPE (CASING) CASING (IN) THICKNESS (IN) SIZE (IN)

»*> , 75 55 7 SCH 40 .010 SCREEN FJ 4 0.154 .010

55 +43 7 SCH 40 PVC RISER FJ. ■■ 4 ■ 01154 RISER

. DEPTH (FT) THICKNESS FORMATION DESCRIPTION OF PRINCIPAL WATER-BEAftlNG STRATA YIELD

; PROM TO (FT) .(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) (GPM)
<
as
if:
o
z

bi .

ee

H METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA • TOTAL ESTIM ATED WELL YIELD (G PM)

i;0R OSE INTERNAL IJ$H ______  .... _______,............- .......'..............................■ .... WELL RECORD £ LOG (Version 6/9/08)

FILE NUMBER POD NUMBER TRN NUMBER

'location
. .

.j PAGE 1 OF2



TYPE 01- PUMP:
□ SUBMERSIBLE □ JET □ NO PUMP-WELL NOT EQUIPPED

1 □ turbine □ CYLINDER .... □ OTHER - SPECIFY:
.£

D DEPTH (FT) BOREHOLE
MATERIAL TYPE.AND SIZE

amount' METHOD OF

< ANNULAR
FROM. TO DIA (IN) (CUBIC FT) PLACEMENT

i
ir'

SEAL AND , 75 49 .7 .. . 7 BAGS OF 20/40 SAND TOPLOAD
ORAV h : rAUK;- ,..49 " 2 ' . ■7. . _ 12 BAGS OF 3/6 PLUG 'TOPLOAD .

2 ........0 7 1 BAG OF CEMENT TORLOAD

DEPTH (FT.) thickness' COLOR AND TYPE OF MATERIAL ENCOUNTERED water

PROM . to (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING?

o :
.

1 .......... ! TAN FINE SAND '□.YES., 0 NO

i 3 2 , BROWN-FINE SAND □ YES 0 NO

3 i ' 11 8 TAN FINE SAND - SANDSTONE - CALICHE □ YES 0 NO

11 13 2 TAN FINE SAND - SANDSOTNE □ YES 0 NO

13 16 3 RED FINE SAND - SANDSTONE □ YES 0 NO
d

St
16 ; 34 18 TAN,FINE SAND, SANDSTONE □ YES 0 NO

U.
o 34 38 . ..............4 TAN FINE SAND - CALCAREOUS SANDSTONE (HARD) □ YES 0 NO

§ 38 43 5 RED,SILICEOUS SANDSTONE (EXTRA HARD) , □ YES 0 NO

u 43 47. 4 RED FINE MEDIUM SAND - SANDSTONE WITH GRAVEL □ YES 0 NO

-J
47 49 2 RED SILICEOUS SANDSTONE □ YES 0 NO

o
W
0

*0

49 55 6 RED FINE SAND - GRAVEL WITH CLAY □ YES 0 NO

55 61 ' 6 TAN SILTY SAND - CLAY □ YES 0 NO

61 ' 75 14 .......... RED SILTY CLAY □ YES □ NO

TD 75 □ YES □ NO

□ YES □ NO

□ YES □ NO

□ YES □ NO .

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL,

s-

£

METHOD: □ bailer '□pump' □ AIRLIFT □OTHER-SPECIFY:
-

WELL TEST TEST RESULTS • ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME,

AND A-TABLE SHOWING-DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD:. ........

o ADDITJONAi. STATEMENTS OR EXPLANATIONS:

3
c
<

1
H
r~

4X4 PAD - 6X6X60 HIGH RISER

W
g

<

o

THE UNDERSIGNED HEREBY CERTIFIES THAT-, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A 1 RUE AND 
CbRRECTRFCORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS'WELL RECORD WITH THE STATE ENGINEER AND

THE PERMFIZHQLDER WITHIN 20 DAYS AFTER.COMPLETIONOF WELL.DRILLING:
/ . / ./

{L4
fnhdtfc

SIGNATURE OF DRILLER / / DATE'

FOR OSE INTERNAL USE, 
file Dumber "

WELL RECORD & LOG tV'et^ion 6/9/QE)

. POD NUMBER TRN NUMBER

LOCATION PAGE2 01; 2



WELL RECORD & LOG
OFFICE OF THE STATE ENGINEER 

www.ose.state.nm;us

P0[>NUMBER (WELL NUMBER):
HUMPHRY QUEEN TANK BATTERY UNIT MW-2

QS l: FI Li£ N U M B li R{ S) '

'Wi$LL OWNER- NAMEfS)

ARENA RESOURCES, INC
PHONE (OPTIONAL)

W!;Ti. OWNiiR\iAlUNC ADDRESS

2130 W BENDER BLVD
CITY

HOBBS
• ST ATI: 'ZIP

NM 88240

WELL 

LOCATION 

< FROM CPS)

LATITUDE

'DECREES MINUTES SECONDS

32 9 32.00 N

LONGITUDE 103 7.00 w

• ACCURACY HKOUIRRD: ONE TENTH OF A SECOND 

“ DATUM; REQUIRED: WGS 84

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRERS AND COMMON LANDMARKS

FROM LANGLIE MA1TIX GO N. ON CALICHE RD FOR 1:8 Ml TURN L INTO HUMPHRY T BATTERY FOLLOW GPS #’s

(2.S ACRE) (ifi ACRE) (40 ACRE)

■*f
. ,’/< ‘A. 'A

(160 ACRE)

A

SECTION TOWNSHIP
n NdUI'JJ

O.iiiii,

RANCH
FI i=a.si

SUBDIVISION NAME LOT NUMBER ‘BLOCK NUMBER •UNIITI'RACT;

HYDROGRAPHIC SURVEY MAP NUMBER TRACT NUMBER

I .ICF-NSH NUMBER

WD1478
NAME OF LICENSED DRILLER

EDWARD BRYAN

name of well drilling company

STRAUB CORPORATION

DRILLING STARTED'

10-9-08

DRILLING ENDED

10-9-:08

DEPTH OF COMPLETED WELL (IT ) :

65
BOREHOLE DEPTH (H’)

65
DEPTH WA'n;.R‘FlRSTIENCOUNTFKEp(IT)

COMPLETED WELL IS: □ ARTESIAN CT DRY HOLE HI SHALLOW (UNCONFINED)

STATIC WATER LEVEL IN COMPLETED WELL (FTI

N/A

drilling fluid. 0 A!R I I MUD ■F~l ADDITIVES - SPECIFY;

DRILLING METHOD: 0:1 :I-IAMMER
;F~I cABLETodE. I~l other -specify;-

; /£
DEPTH (FT) BORE HOLE' CASING CONNECTION. INSIDE DIA. CASING WALL SLOT

s. : FROM TO ill A (IN) MATERIAL TYPE (CASING) CASING (IN) THICKNESS (IN) -SIZE (IN)

rn 65 : 55 ..........7 "..... SCH 40 .010 SCREEN FJ 4 0.T54 .010
55 +43" 7 SCH 40 PVC RISER FJ 4 0:154 RISER

Dhi’HliTT) THICKNESS FORMATION DESCRIPTION OF PRINCIPAL WA TER-BEARING STRATA YIELD

H FROM TO (PT). - '(INCLUDE WATER-BEARING CAVITIESOR FRACfURE ZONES) . (GPM )

cs
{/>

■ s - V - v - • • • .
«-■ ' 
uj
es
&

METHOD USED TO ESTIMATE YIELD OF WATER-REARING STRATA TOTAL ESTIMATED WELL YIELD iGPM)

FOR OSli 1 NTERN AL-USE, .........  ... .. .......... WELL.RECORD &LOG ( Version 6/9/08) . ..

pilenumBer POD NUMBER TRN.NUMBER

LOCATION . . . . . r PAGE 1 OF 2



f

n
l

•c

TYPE OF PUMP;
□ SUBMERSIBLE : .....

□ TURBINE

•□jet

□ CYLINDER

□ NO PUMP- WELL NOT EQUIPPED

□ OTHER-SPECIFY: .

j ....... DEPTH (FT) , BOREHOLE
MATERIAL .TYPE AND SIZE

AMOUNT METHOD OF

ANNULAR
' FROM . TO ; DIA. (IN) (CUBIC FT) PLACEMENT

I seal and

GRAVELPACK
, 65.... ; , 51 .... 7 . 7 BAGS OF 20/40 SAND TOPLOAD .

l/l
ir\

51 2 7 12 BAGS OF 3/8 PLUG TOPLOAD ,

2 0 ' 7 ' 1 BAG OF CEMENT TOPLOAD .

. DEPTH (FT) THICKNESS COLOR AND TYPE OF MATERIAL ENCOUNTERED •WATER

FROM ; to- (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING.'

0 :; 2... .......... 2 BROWN FINE SAND - CALICHE □ YES □ NO

2 11 9 . TAN FINE SAND - CALICHE - SANDSTONE □ YES □ NO

11 ’ 21 10.............. ......... TAN FINE SAND - SANDSTONE □ YES... 0 NO

21 : 34 13 TAN fInE SAND - CALICHE- SANDSTONE : □ YES 0 NO

>

34 37 ....3 TAN FINE SAND - SANDSTONE □ YES 0 NO

•37 46 9 " r PALE TAN SILICEOUS SANDSTONE (HARD) □ YES 0 NO

Li.
o 46 5.1 5 RED FINE SAND - P GRAVEL □ YES 0 NO

1 51 58 7 RED SAND (MEDIUM)- WITH CLAY □ YES 0 NO

0 58 59 ■ 1 RED SILICEOUS SANDSTONE □ YES 0 NO

■q 59 60 1 RED FINE SAND- GRAVEL '□YES 0 NO

g
O

60 65 5-. .. RED VERY FINE SAND - CLAY □ YES 0 NO

■* . -TO. 65 □ YES □ NO

□ YES □ NO

■ ' □ YES □ NQ

□ YES . □ NO

□ .YES □ NO

........ □ YES □ NO'

A'lTACH ADDITIONAL PACES AS NEEDED TO FULLY,DESCR1BETHEOEOLOGIC LOG OPXt-IE WELL,;

METHOD: : □ HAILE R '.□PUMP □ AIR LIFT □ OTHER - SPECIFY:

Z WHLI TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME. END TIME,
AND A TABLE SHCAVING’DISCH ARGE AND DRAWDOWN OVER TOE TESTING PERIOD.

I

<■Jii
'r

ADWTIONAI.STATEMENTS OR EXPLANATIONS:.'

4X4 PAD - 6X6X60 HIGH RISER:

UJ
£

TilE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 
CORRECT RECORD OF THE-ABOVEDESGrIbED HOLE AND THATHE OR SHE WILL FILE TH|S WELL RECORD WITH THE STATE ENGINEER AND. 
THE PERMJ’QnQLDER WllWN 20 DAYS AFTER COMPLETION OF WELL DRILLINGS

<
|

*4.... m*m ....
°0 SIGN^TOlj ^ OF DRILLER J I DATE

---- ...----

FOR OSEINTERNAUUSE............................ .................... WELL RECORD & LOG (Version 6/9/08) .

FILE NUMBER | POD NUMBER | TKN NUMBER ......

LOCATION
| PAGE 2 OF 2.



WELL RECORD & LOG
OFFICE OF THE STATE ENGINEER

www.ose.state.nm.us

. POD NUMBKK (WELLNUMRERj ......... OSH FILE NUMUEWS)

__c
HUMPHRY QUEEN TANK BATTERY UNIT MW-3

•WELL OWNER NAME1S; PHONE (OPTIONAL)

w
o

. -J

ARENA RESOURCES, INC

WELL OWNER MAILING ADDRKSS ' ■ CITY STATE ZIP
£ 2130 W BENDER BLVD

‘..... ................... ........
HOBBS NM 88240

Vi ' WELL
DEGREES MINUTES SECONDS

LOCATION' UfnubE 32 9 33.00 N * ACCURACY REQUIRED-ONE TENTH OF A SECOND

Is)
(FROM.GPS)

.LONGITUDE 103 9 7.00 w * DATUM-REQUIRED: WGS 84

O DESCRIPTION RELATING 'WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS :

— FROM LANSLIE MATTIX GO N ON CALICHE RD FOR 1.8 Ml TURN L INTO HUMPHRY T BATTERY FOLLOW GPS #'s

<X5 ACRE) •(10 ACRE) (40 ACRE): . ‘ (160 ACRE) SECTION 'TOWNSHIP
3 Ni’KTH

. RANGE*
D

-f
V•1 V* Vi Vi. □ stiimi ; □ wi«,

o SUBDIVISION NAME ' - LOT NUMBER BLOCK NUMBER UNIT/rRA CT

MlYDROGRAPHlCSURVuY : MAP NUMBER' TRACT NUMBER ;

LICENSE NUMBER' NaMEOF licensed driller "NAME OF WELL’DmLUNG COMPANY

WD1478 EDWARD BRYAN STRAUB CORPORATION

DRILLING STARTED DRlLUNCliNDED DEPTH OF COMPLETED WELL'CET) DORE HOLE DEPTH (IT) " DEPTH WATER FIRST ENCOUNTERED (FT)

10-10-08 10-10-08 65 65

STATIC WATER LEVEL IN COMPLETED WELL (FT)'

<- COMPLETED WELLlSl T'I'ARTESIAN- I' I PRY.HOLE I/I SHALLOW(UNCONFINED) N/A

“
Ls. DRILLING FLUIDS El air . El MUD

fl ADDITIVES - SPECIFY;

o ■ , DRILLING METHOD: E] rotary f~l HAMMER H CABLE TOOL ...... OOTHER,- SpiiClFV:,

£ DEPTH (FT) borehole: CASING CONNECTION INSIDE DlA, CASING WALL SLOT

5 ' FROM TO D!A.(1N) MATERIAL TYPE (CASING) CASINO (IN) THICKNESS (IN) SIZE (IN)

ri 65, 55 ......; .7 ' r SCH 40 .010 SCREEN FJ 4 0.154 ,010

: 55 +43“ 7 SCH 40 PVC RISER FJ 4 ' 0.154 RISER

DEPTH (I T) THICKNESS FORMATION DESCRIPTION OF PRINCIPAL.WATliR-BEARINC! STRATA YIELD

4*
H • FROM" .TO . (>•'<} ’(INCLUDE WATERBEARING CAVITIES OR FRACTURE ZONES) (G I’M)

«<

Lr.
6
z

tei

r*

5*
TT

Method used to estimate yield of water-bearing STRATA TOTAL ESTIMATED WELL YIELD (GPMi

.FOR.OSE INTERNAL USE .. ..................... ........ , .................. ............... „ WELL RECORD,& LOG (Version 6/S/08)

FILE NUMBER '.......... ' POD NUMBER TRN NUMBER

LOCATION .................. ............. ... PAGET OF 2



a.
7

TYPE OF PUMP
□ SUBMERSIBLE

□ TURBINE

□ JET

□ CYLINDER

□ NO PUMP - WELL NOT EQUIPPED

□ OTHER-SPECIFY:

a DEPTH (FT) BORE HOLE
MATERIAL TYPE AND SIZE

AMOUNT METHOD OF

< ANNULAR FROM TO DIA. (IN) (CUBIC FT) PLACEMENT
-J
<
u

SEAL AND 
GRAVEL PACK.

65 51 7 7 BAGS OF 20/40 SAND TOPLOAD

l/)
trl

51 2 7 12 BAGS OF 3/8 PLUG TOPLOAD

2 0 7 1 BAG OF CEMENT TOPLOAD

DEPTH (FT) THICKNESS COLOR AND TYPE OF MATERIAL ENCOUNTERED WATER

FROM TO (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING’’

0 3 2 BROWN FINE SAND □ YES □ NO

3 11 8 TAN FINE SAND - CALICHE - SANDSTONE □ YES □ NO

11 24 13 TAN FINE SAND - SANDSTONE □ YES □ NO

24 31 7 TAN FINE SAND - TAN SILICEOUS SANDSTONE (HARD) □ YES □ no

•J 31 36 5 TAN FINE SAND - SANDSTONE □ yes □ NO

w
£ 36 38 2 TAN SILICEOUS SANDSTONE (FRACTURED LAYERS) □ YES □ NO

lx.
o 38 46 8 TAN SILICEOUS SANDSTONE (SOLID) □ YES 0 NO

o
o 46 47 1 RED FINE SAND - GRAVEL □ YES □ NO

u 47 48 1 RED SILICEOUS SANDSTONE (HARD) □ YES □ NO

o
•J

48 51 3 RED FINE SAND - GRAVEL WITH CLAY □ yes □ NO

O
UJ
c

51 58 7 RED FINE SAND- CLAY □ yes □ NO

sD 58 59 1 RED SILICEOUS SANDSTONE (HARD) □ yes □ NO

59 65 6 RED SILTY SAND - CLAY □ YES □ NO

TD 65 □ YES □ NO

□ YES □ NO

□ YES □ NO

□ YES □ NO

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL

c
b.
z

<

METHOD: □ BAILER □ PUMP □ AIR LIFT □ OTHER - SPECIFY:

WELL TEST TEST RESULTS - AITACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME. END TIME.
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD

2
o
H
5
o
<
ds
te
fd
f-
r>'

ADDITIONAL STATEMENTS OR EXPLANATIONS

4X4 PAD - 6X6X60 HIGH RISER

UJ
*

f-

THE UNDERSIGNED HEREBY CERTIFIES THAT. TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 
CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMITHOLDER WITKJN 20 DAYS AFTER COMPLETION OF WELL DRILLING /

2
O

e'tu *>hdrt

00
^ sIGNATUlj

• OF DRILLER
/ j DATE

FOR OSE INTERNAL USEWELL RECORD & LOG (Version 6/9/08)

FILE NUMBER POD NUMBER TRN NUMBER

LOCATION PAGE 2 OF 2


