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David H Arrington Oil & Gas Inc
PO Box 2071
Midland, TX 79702

Reference: Federal 34 001 30 015 22738
N-34-20S-26E Eddy County, New Mexico
2RP-162

Operator,

The New Mexico Oil Conservation Division District 2 Office (OCD) is in receipt of a remediation work plan
(plan) dated August 20, 2008 and an amendment letter dated September 29, 2008 for the remediation of a
release of produced fluids that occurred at the above referenced facility. The plan and the letter were
submitted on behalf of operator by *TECH Environmental & Safety Solutions, inc.

The plan to blend soils to attain established remediation leveis of 5,000 mg/kg for TPH, 50 mg/kg for BTEX,
and 250 mg/kg for chlorides and the amendment letter proposing excavation and proper disposal of impacted
soils exhibiting higher levels of chlorides are approved with the following stipulations:

Notify OCD 48 hours prior to commencement of activities.
Confirmation soil analyses of blended soils will be required.
Please notify OCD 48 hours prior to obtaining samples where analyses of samples obtained are to be
submitted to OCD.
* Remediation requirements may be subject to change as site conditions warrant.
¢ Remediation actions are to be completed on or before December 15, 2008.
e  Submit a Final Report Form C-141 upon satisfactory completion of activities.

Remediation requirements may be subject to other federal, state, local laws and/or regulations. Additionally,
please be advised that OCD approval does not relieve the operator of liability should their operations have
failed to adequately investigate and remediate contamination that may pose a threat to ground water, surface
water, human health or the environment.

Thank you for your attention to these matters. If | can be of assistance, you may reach me at the contact
information listed below.

Respectfully,

g ?éﬁerry Bonham

NMOCD District 2

1301 West Grand Avenue
Artesia, NM 88210

(505) 748-1283 Ext.109

sherry.bonham@state.nm.us

cc: Shane Estep
*TECH Environmental & Safety Solutions, Inc

Oil Conservation Division
1220 South St. Francis Drive » Santa Fe, New Mexico 87505 %—
Phone (505) 476-3440 - Fax (505) 476-3462 - www.emnrd state.nm.us/QCD X
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Enwronmenta! & Safety Solutions, Inc.

September 29, 2008

Ms. Sherry Bonham

New Mexico, Oil Conservation Division, District ||
1301 Grand Ave.

Artesia, New Mexico 88210

Re: Amendment to Remediation Scope of Work
David Arrington Oil & Gas, Inc., Federal 34 #1 Tank Battery & Wellhead

Eddy County, New Mexico

Dear Ms. Bonham,

As per our conversation, Etech Environmental & Safety Solutions, Inc. (Etech) has prepared this
change in the scope of work for remediation of the impacted soil at the Federal 34 #1 tank
battery site located in Eddy County, New Mexico.

To ensure remediation of the chloride impacted soil within the firewall of the tank battery, areas
of impacted soil exhibiting higher levels of chlorides will be excavated and shipped off-site for .
disposal in a state permitted landfill. The areas for excavation are in the east end inside the
north section of the firewall and behind the eastern storage tanks in the central area of the tank

battery.

The north side of the eastern end of the firewall will be excavated to an estimated depth of 6
inches and the area behind the eastern storage tanks will be excavated to an estimated depth of
2 feet. The estimated amount of soil to be shipped off-site for disposal is 100 cubic yards and
the areas are indicated on the attached site map.

The remainder of the impacted soil will be remediated as outlined in the original scope of work.
If you have any questions or need additional information, please call me at 432-563-2200.
Thank you for your attention in this matter.

Sincerely,

"
Shane Estep, P.G.

P.O. Box 8469 Midland - TX + 79708-8469 - Tel: 432-563-2200 - Fax: 432-563-2213
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1.0 Executive Su!mmary

On August 8, 2008, Etech Environmental & Safety Solutions, Inc. (Etech) completed the soil
delineation of hydrocarbon and chloride impacted soil at the Federal 34 #1 tank battery site
owned by David H. Arrington Qil & Gas, Inc. (DHA). The remediation activities were
associated with historic small releases occurring over the approximate twenty-six (26) year life
of the tank battery.

Initial assessment activities were conducted by New Mexico Environmental in April 2008. This
initial assessment included trenching the shallow surface soils with a backhoe and collection of
soil samples from the trench. Samples were collected from the surface soils and the loose soils
immediately above a layer of hard cemented alluvial rock.

The samples were analyzed for total petroleum hydrocarbons (TPH), chlorides and benzene,
toluene, ethylbenzene & toluene (BTEX). Sample results for TPH indicated values from 568
mg/Kg to 32,300 mg/Kg. Results from the BTEX analyses indicated benzene levels from non-
detect to 1.43 mg/kg. Chloride values ranged from 93.7 mg/kg to 1,750 mg/kg.

Based on the analytical results from the initial sampling, DHA tried a chemical amendment
designed to enhance biological activity of naturally occurring microbes and to open the soil to
allow for a greater influx of water and air. After allowing time for this amendment to work,
additional soil samples were collected from the surface and analyzed for TPH and chlorides. A
review of the analytical data indicated the TPH or chloride levels have varied both up and down.
It was determined this approach would not complete the remediation of the site and that
_ additional sampling would be required to complete the vertical delineation of the impacted soil.

As part of on-going maintenance at the site, DHA personnel scheduled the removal and
replacement of the 750 barrel produced water tank. At the request of the State of New Mexico
Oil Conservation Division (NMOCD), the impacted soil underlying the old tank was removed to
the depth of the rock and samples were collected from the bottom of the excavation.

During this same time frame, research into the depth to groundwater and other site classification
criteria was conducted. A review of records on the New Mexico Office of the State Engineer
revealed one (1) water well within the same section as the tank battery. The depth to
groundwater within this water well was determined to be 135 feet below the surface. Also, there
were no identified other water sources within 1,000 feet of the tank battery and the distance to
surface water was measured at approximately 3,000 feet to the Pecos River. With all of these
factors considered it was determine the site ranking score was 0 points allowing for a
remediation level of 5,000 mg/Kg for TPH.

The sample collected from the bottom of the produced water tank excavation indicated a TPH
level of 2,900 mg/kg and a total chloride level of 194 mg/kg. The benzene level found in the
sample was 0.261 mgKg.



To complete the vertical delineation of the impacted soil at the tank battery site a air rotary
drilling rig was scheduled for August 7, 2008. With the drill rig a total of ten (10) soil borings
were completed, nine (9) within the firewall of the tank battery and one (1) outside the firewall.
Samples from the borings were analyzed for TPH, BTEX and chlorides.

Samples collected from the soil borings were based on depths with the highest photo ionization
detector (PID) readings and the bottom hole sample. Analytical results from the samples
indicated all sample results for TPH were below the established remediation level of 5,000
mg/Kg. Sample results for total chlorides ranged from less than <100 mg/kg to a high of 282

mg/kg.

Based on the information obtained from the soil borings, the vertical delineation of the tank
battery site has been completed. This delineation indicated impacted soil above the established
remediation level is confined to the top two (2) feet of the surface soil. A scope of work for
remediation of this impacted soil will be included in this report.



2.0 Introduction

The Federal 34 Well #1 and tank battery site is located in Eddy County, New Mexico. The well
and tank battery site are located approximately 12.5 miles northwest of Carlsbad, New Mexico
on the south side of Lake Brantley Dam. The site is located in Unit N Section 34, T20S, R26E,
Eddy County, New Mexico and has an API #30-015-22738. The New Mexico Lease number is

NM-96833.

The immediate area consists of strong slopping to the east and southeast in the direction of the
Pecos River. To the north and northeast of the site are the dam of Lake Brantley and Brantley
Lake State Park. The area immediately surrounding the site is pasture and undeveloped range
lands. A topographic map showing the location of the site is provided as Figure 1.

On July 28, 2008, DHA personnel contacted Etech assist in the delineation and remediation of
the Federal 34 #1 tank battery site. A pervious assessment had been conducted at the site by
another environmental company with the collection of near surface samples within the firewalls
of the tank battery. This initial assessment revealed hydrocarbon and chloride impacted soil
within the top 2 feet of the site.

Etech conducted an initial site inspection on July 29, 2008. On August 1, 2008 during the
removal of a produced water tank, impacted soil was excavated from under the old tank. A soil
sample was collected from the bottom of the excavation to determine the levels of contamination

in the rock layer immediately underlying the surface soil.

Etech then scheduled and completed a another sampling event with the collection of samples
from soil borings conducted at the site August 7, 2008. This sampling completed the vertical
delineation of the impacted soil within the firewalls of the tank battery.




3.0 Site Description

3.1  General Location Setting

The site is located in Eddy County approximately 12.5 miles northwest of Carlsbad, New
Mexico east of State Highway 285.

The spill site lies within the United States Geological Survey (USGS) 7.5-minute Topographic
Quadrangle Map Lake McMillan South dated 1995 at the following coordinate:

N 32°31°29.6”
W 104° 22’ 20.1”

According to the topographic map the surface slope in the area of the spill site is to the southeast.
The surrounding land is unimproved range land with oil & gas operations.

3.2 Geologic ‘and Hydrogeologic Setting

The soil at this site appears to be part of the Upton gravelly loam. Typically, this type of soil is
gently sloping to steep, deep and moderately deep, loamy soils over sandstone or strongly .
cemented limestone gravels.

Thickness of the soil above the Bkm horizon ranges from 7 to 20 inches. Texture of the fine-
earth fraction of the A and Bk horizons ranges from sandy loam to clay loam. The texture varies
little between horixons within a given pedon, the fine-earth fraction having a clay content
between about 15 and 30 percent, and sand content between 20 to 60 percent. Volume of coarse
fragments, generally of limestone or hardened calcium carbonate gravel, ranges from 15 to 35
percent. More than 40 percent of the soil mass less than 20 mm consist of limestone fragments
and secondary carbonates.

A review of records on the New Mexico Office of the State Engineer revealed one (1) water well
~ within the same section as the tank battery. The depth to groundwater within this water well was
determined to be 135 feet below the surface. Also, there were no identified other water sources
within 1,000 feet of the tank battery and the distance to surface water was measured at
approximately 3,000 feet to the Pecos River. With all of these factors considered it was
determine the site ranking score was 0 points allowing for a remediation level of 5,000 mg/Kg

for TPH.
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4.0 Delineation Summary

The following contains details of each phase of the delineation and presents summaries of the
analytical data collected from each phase.

4.1 Initial Delineation Activities

Initial delineation activities were conducted at the site in April 2008 by New Mexico
Environmental. These activities included the completion of investigative trenches within the
area of the tank battery firewall.

Samples were collected from each trench at various depths including the near surface soil and the
bottom of the excavation near the top of the hard rock layer encountered at a depth between 2
feet and 3 feet. The samples were analyzed for TPH, chlorides and BTEX and the laboratory
analytical results are presented in the following table:

el Analytical Reésults from Initial Delineation Activities = April 10,2008 (mg/kg). "’ . i
Sample # . - .Chlorides TPH ... ' Benzene .. - Toluene . Ethylbenzene . }Xylene
001 NEC5P 6” 1,130 1,498 <0.100 <0.100 <0.100 2.15
002 NECS5P 2%, -~ 57596 v /21,526 %7~ 1+ '20.200 < - <0200 % 720200 -5 140 &
003 NEC5P 3° 792 1,363 <0.200 <0.200 <0.200 2.05
:004.SECSP.6”. " " s 1105 e’ Lt 631 94 1 <0.200 .,.50.200 | <0.200 . . 0.7020F
005 SEC5P 2° 93.7 568 <0.050 <0.050 <0.050 <0. 050

006 CSP 67 ;" - = 1;090. 4" =i

"2:3,250 - 22z

5<0:2005 £

]

£ <0200 L e

007 C5P 2’ 564 5,970 <0.200 0.356 <0.200
7008 CSP-3° 7= v . 916750 7 ., ‘?1;:-"%3;709;"‘;‘ CURE0200 7 F<0.200 N T 2072007
009 NWC5P 6” 1,490 2,710 <0.200 0.894 <0.200
O10:NWCSP.2% . o 17505 0 028,410 ¢ v -:-<0.500 7" %0500 - Vs & <0:500. -
011 SWC5P 6” 190 2,374 <0.200 <0.200
Z0126SWESP 2%+ <+i55,296: wv0].8957 % 5 <0,200 940,200
013 SWC5P 3’ 125 756 <0. 2oo <0.200
014 NEC Bat 6™ .t 712175777 712,930 &5.00: 70 U<5.00
015 NEC Bat 2’ 117 4,570 0.769 <0. 500
*016 NSC:Bat 6 - 4,430 15<0:500 25

017 NSC Bat 2’
“018:NW.CBat'62:
019 NWC Bat 2’
;020:SWC Bat 67¢
021 SWC Bat 2’

<0 200
5007
<5 00

5

<5. 00 _

0.891

L 5432300
4,620

1022 SSC:Bat 6 .-+,

R Y S N W
2P 1 8,080, ek L 0: ’

023 SSC Bat 2°

6,620

Bolded values 1nd1cate levels above estabhshed remedlatlon levels

Site maps detailing the sample collections points are as follows:
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4.2 Secondary Delineation/Remediation Activities

Based on the analytical results from the initial sampling, DHA tried a chemical amendment
designed to enhance biological activity of naturally occurring microbes and to open the soil to
allow for a greater influx of water and air. After allowing time for this amendment to work,
additional soil samples were collected from the surface and analyzed for TPH and chlorides. A
review of the analytical data indicated the TPH or chloride levels have varied both up and down.
It was determined this type of remediation would not complete the remediation of the site and
that additional sampling would be required-to complete the vertical delineation of the impacted
soil.

... -..Analytical Results from:Soil Boring Delineation Activities ~ August 7; 2008 (mg/kg) -: *:%.

Sample#_. - . . Chlorides ... . TPH._ - .. Benzene . . Toluené . Ethylbenzene' - Xylene .
Fed 34-1 #1 149.94 650.00 NR , NR NR NR
Fed 34 LH3 . g 05 199:96 TR k51730913 A S NR U e B UNR < 0 T TNR, T NR
Fed 34-1 #4 2,297.93 84.78 NR NR NR NR
“Fed34-1#5 = -F 77399.64 "7 . 4250.00. - . NR ,*-75#“NR.s. ... NR “~ . + NR,
Fed 34-1 #6 200.02 4.934.78 NR NR NR NR
“Fed 34-1 #7 /%<7 " 74873977 566522 " "NR . T NR % <" NR -7 NR &

NR - Indicates analysis not run on sample

4.3 Soil Boring Delineation Activities

As part of on-going maintenance at the site, DHA personnel scheduled the removal and
replacement of the 750 barrel produced water tank. At the request of the State of New Mexico
Oil Conservation Division (NMOCD), the impacted soil underlying the old tank was removed to
the depth of the rock and a sample was collected from the bottom of the excavation. The sample
collected from the bottom of the produced water tank excavation indicated a TPH level of 2,900
mg/kg and a total chloride level of 194 mg/kg. The benzene level found in the sample was 0.261

mgKg.

To complete the vertical delineation of the impacted soil at the tank battery site an air rotary
drilling rig was scheduled for August 7, 2008. A total of ten (10) soil borings were completed,
with nine (9) completed inside the firewall of the tank battery and one (1) outside the north side
of the tank battery firewall. .

Seil boring #1 — This boring was completed within the area of the former produced water tank
and was completed to a total depth of 26 feet bgs. Condensate odors were noted in the cutting
samples collected to an approximate depth of 20 feet. After 20 feet the odors began to dissipate
to the point of having no detectable odors at the total depth of the boring (26 feet). PID readings
dropped to below 100 ppm in the sample collected at 22 feet. Grab samples were collected from
the soil boring at depths of 5, 20 and 26 feet and analytical results for TPH, BTEX and chlorides
were below the established remediation level.

Soil Boring #2 — This soil boriné was completed off the northeast side of the east oil tank
approximately 8 feet. A strong condensate odor was noted to the depth of 12 feet then the odor
began to dissipate to the point of no odor at the total depth of the boring. PID readings dropped
to below 100 ppm in the sample collected at 24 feet. This boring was completed to 30 feet bgs.
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Grab samples were collected from the soil boring at depths of 5, 10 and 30 feet and analytical
results for TPH, BTEX and chlorides were below the established remediation level.

Soil Boring #3 — This soil boring was completed off the southwest side of the gun barrel tank
which is located in the western side of the tank battery. A strong condensate odor was noted to
the depth of 16 feet then the odor began to dissipate to the point of no odor at the total depth of
the boring. This boring was completed to 20 feet bgs. Grab samples were collected from the soil
boring at depths of 5, 10 and 20 feet and analytical results for TPH, BTEX and chlorides were
below the established remediation level. :

Soil Boring #4 — This soil boring was completed off the southeast side of the east oil tank which
is located in the eastern side of the tank battery. A strong condensate odor was noted to the
depth of 14 feet with the PID readings dropping to below 100 ppm in the sample collected at 20
feet. This boring was completed to 25 feet bgs. Grab samples were collected from the soil
boring at depths of 5, 10 and 25 feet and analytical results for TPH, BTEX and chlorides were
below the established remediation level. '

Soil Boring #5 — This soil boring was completed in the eastern area of the tank battery to the
southeast of the east oil tank. A strong condensate odor was noted to the depth of 14 feet then
the odor began to dissipate to the point of no odor at the total depth of the boring. This boring
was completed to 20 feet bgs. Grab samples were collected from the soil boring at depths of 7
and 20 feet and analytical results for TPH, BTEX and chlorides were below the established
remediation level.

Soil Boring #6 — This soil boring was completed in the eastern area of the tank battery to the
northeast of the east oil tank. A strong condensate odor was noted to the depth of 2 feet with the
PID readings dropping to below 100 ppm in the sample collected at 6 feet. This boring was
completed to 10 feet bgs. Grab samples were collected from the soil boring at depths of 6 and 10
feet and analytical results for TPH, BTEX and chlorides were below the established remediation

level.

Soil Boring #7 — This soil boring was completed in the eastern area of the tank battery in the far
northeast corner of the tank battery firewall. A strong condensate odor was noted to the depth of
7 feet with the PID readings dropping to below 100 ppm in the sample collected at 8 feet. This
boring was completed to 20 feet bgs. Grab samples were collected from the soil boring at depths
of 5 and 20 feet and analytical results for TPH, BTEX and chlorides were below the established

remediation level.

Soil Boring #8 — This soil boring was completed between the oil tanks on the north site which is
located in the eastern side of the tank battery. A strong condensate odor was noted to the depth
of 15 feet with the PID readings dropping to below 100 ppm in the sample collected at 18 feet.
This boring was compléted to 20 feet bgs. Grab samples were collected from the soil boring at
depths of 8 and 20 feet and analytical results for TPH, BTEX and chlorides were below the
established remediation level.

Soil Boring #9 — This soil boring was completed off the northwest side of the gun barrel tank
which is located in the western side of the tank battery. A strong condensate odor was noted to
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the depth of 16 feet then the odor began to dissipate to the point of no odor at the total depth of
the boring. PID readings from the bagged cuttings samples indicted high levels of volatiles near
the surface and decreasing with depth. PID readings dropped to below 100 ppm in the sample
collected at 18 feet. This boring was completed to 20 feet bgs. Grab samples were collected
from the soil boring at depths of 11 and 20 feet and analytical results for TPH, BTEX and
chlorides were below the established remediation level.

Soil Boring #10 — This soil boring was completed outside the firewall of the tank battery to the
north between the gun barrel and the produced water tank. A strong condensate odor was noted
to the depth of 26 feet with high PID readings noted to a depth of 25 feet. This boring was
completed to 30 feet bgs. Grab samples were collected from the soil boring at depths of 5 and 30
feet and analytical results for TPH, BTEX and chlorides were below the established remediation

level.

Boring logs from each soil boring are presented in Appendix A of this report. Analytical results
from samples collected from the soil borings are presented in the following table:

v & Analytical Results from Soil Boring:Delineation Activities ~ August 72008 (rg/kg): .- &
‘Sample # . . .. ... Chlorides = .. : TPH -.  Benzeme __ Toliene  Ethylbenzene _ Xylene
SB-1(5°) 152 168.3 <0.010 <0.010 0.0241 0.0899
"SB-1(20°)- ¢ -w ) L0000 0863 L T <0.010. oo 5<0.010 ... - <0.010.. . <0.010.
SB-1(26) 114 2.02 <0.010 <0.010 <0.010 <0.010
SB-2(5°) . . U200, L .81.547- 77 -<0.010 0 <0.010 - . <0.010 . <0.010
SB-2(10") <100 491 <0.010 <0.010 0.630 2.62
“SB=2'(307):F s N - T <1000 - s o T216,7 e i 0010 5. K0:010., 506000519 % 0 0.0946
SB-3 (5°) 133 1303 0.0317 <0.020 2.23 9.44
(SB-3(10°) . N4 T w064 01T, <0.0100 o <0.0100 k- 500.143.., . 0:484..
SB-3 (20°) 105 103 <0.010 <0.010 0.0289 0.0517
(SB4 (57) . e SLTD8) et 54300k 5. 5 20,010 T <0010 F 725004067~ 0169 ¢
SB-4 (10°) 162 287.9 <0.010 <0.010 0.106 0.293
‘SB-4(25%y, .. . <1007, -7, 158 .0 <0010 . . <0.0107 ¢ 0.0128% 57 00.0254 55
SB-5(7°) \ <100 472 <0.010 <0.010 <0.010 <0.010
TSB:54(200) -t s, 258 AT L3985 FIARZ0,010°T T <0107 F 1200010 7 25 ©010107
SB-6 (6°) 282 96.1 <0.010 <0.010 <0.010 0.0144
(SB-6 (107) U 0167 A T8 L 50k0.010 ) T r . 20.0107 "L -<0.010 . '<0.010
SB-7 (5°) 224 . 124.3 <0.010 . <0.010 <0.010 <0.010
VSB-T(20%) U RIS QT T R RGN Y RTL0.0100, % <0010 o <0.010 7 10,0331
SB-8 (8°) <100 190.7 <0.010 <0.010 0.0186 0.0476
SB:8.(20°). . ¢ 0, <100:50 o b <128 .0 - <0.010, . ...<0.010: i .- <0.010 7 .. <0.010.
SB-9 (11°) <100 11.3 <0.010 <0.010 <0.010 <0.010
:SB:9,(20°)"" L1007 B 44T T T <0010 7T 2<0.0105:4 -~ <0.010. <0010
SB-10(5) = 247 126.3 0.0160 0.0255 0.0444 0.0910
iSB-10(307) o <100 L 1097 e - v<0.0107 L <i<0.010: 5 000144y T F0.0292 ¢

Based on the above referenced delineation phases completed at the Federal 34 #1 tank battery
site, the delineation of the hydrocarbon and produced water impacted soil has been completed.

A site map detailing the sample collections points is presented in the following site map:
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5.0 Soil Remediation Scope of Work

Using the data collected during the delineation phases completed at the tank battery site, a scope
of work for remediation of the soil impacted above the established cleanup level has been
prepared and is presented in the following Sections.

5.1 Area of Impacted Soil for Remediation

A review of analytical data collected from all delineation activities indicted the area of impacted
soil requiring active remediation is contained within the firewalls of the tank battery. It also
revealed this impacted soil was confined to the upper 2 feet of the surface soil within the firewall
of the tank battery.

The area of impacted soil requiring remediation surrounds all the production storage tanks and
extends into the eastern low area of the firewall. Within this eastern low area, the area requiring
remediation is confined to the central and northwestern areas.

5.2 Proposed Soil Remediation

The established remediation levels for the site have been set at 5,000 mg/kg for TPH, 50 mg/kg
for BTEX and 250 mg/kg for chlorides. A review of the analytical data collected during the
delineation activities revealed all soil impacted above the established remediation levels is
contained within the top 2 feet of the surface soil within the firewall of the tank battery.

The highest levels of contamination were determined to be TPH within the surface soil
surrounding the gun barrel in the western area of the tank battery. Other areas requiring
remediation for TPH have levels just above the established remediation level and are surrounded
by soil that is below the remediation level.

Chloride levels requiring remediation vary with each sample point within the tank battery
firewall. A review of each area of elevated level of chlorides indicates the impacted area is
surrounded by soil with low levels of chlorides but elevated levels of TPH.

Based on the findings of each type of contamination requiring remediation, a remedial method
utilizing blending of the soil to reduce the levels of contamination to below the established level
is proposed. This type of remediation will blend soil with elevated levels of TPH but low levels
of chlorides with soil containing low levels of TPH but elevated levels of chlorides. This
blending, along with the blending of additional clean soil from the firewalls of the tank battery,
should reduce all contamination levels to below regulatory levels established for the site.

Areas of impacted soil remaining under the existing storage tanks will be left in place since the
tank acts as a cap to stop rain water infiltration and to prevent the downward migration of the
remaining contamination. As the tanks are removed for replacement or repair, remediation of the
underlying soil could be completed.
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SB-

1

Client David Arrington Oil & Gas Project Federal 34 #1 ,
Project Number 163-1724-000 Latitude W32.524893
Geologist Shane Estep Longitude N104.372234
Date Drilled 08/07/08 Total Depth of Borehole 26 Feet
Borehole Diameter 6 Inches Depth to Water No Feet
)
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3| Etech Environmental & Safety Solutions, Inc Page 1
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SB-2

Gas\Federal 34 #1\Soil Borings wi2

Client - David Arrington Qil & Gas Project Federal 34 #1 R
Project Number 163-1724-000 Latitude W32.524941
Geologist Shane Estep Longitude N104.372166
Date Drilled 08/07/08 Total Depth-of Borehole 30 Feet
Borehole Diameter 6 Inches Depth to Water No Feet
o0
=] =
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SB-3

Client David Arrington Qil & Gas Project Federal 34 #1
Project Number 163-1724-000 Latitude W32.524839
Geologist Shane Estep Longitude N104.372350
Date Drilled 08/07/08 Total Depth of Borehole 30 Feet
Borehole Diameter 6 Inches Depth to Water No Feet
o0
=] =
= 2
Q Description ° 2 o]
= = |3 8 =2 =
= - @ =
2 5Bl a | § |2 | 2| B
& e |lwn| & 2 = o Q
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Client David Arrington Oil & Gas Project Federal 34 #1
Project Number 163-1724-000 Latitude W32.524865
Geologist Shane Estep Longitude N104.372093
Date Drilled 08/07/08 Total Depth of Borchole 25 Feet
Borehole Diameter 6 Inches . Depth to Water No Feet
20
Q =
= 2
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= = |2 g =) =
[ = =) @ =
« & | § 8 = s| E
£ ® | g 2 $ & = Q
o A (| &~ @ = o @,
' e SM Silty sand with gravel (brown to black) B R ~4000 : ;
sc |  Brownclay with sand and gravel (black) | "~ 4000 - :
Cemented sand and gravel 1820 | <0.010 | 1543 | 282 E:
527 =7
e .‘ﬂ
1370 | <0.010 { 287.9 | 162 | |=:2
GM : =9
1080 - :
i o ]
-~ - 1710 = o
— 15— 320 Z9
Sandstone with interbedded gravel | | 320 = :
- - 140 =
— 20 =g
Sw B ] 96 =3
B 45 | <0.010| 158 [<i00{|2.d
e
___________________ e 25— =
L —
I
I 30—
}._ —_
3 I
: ]
2 L —
-
5 ]
% — |
o] — 40__
na — —
3 | -
51 ]
: - —
3| Etech Environmental & Safety Solutions, Inc Page 1




SB-5

Client David Arrington Oil & Gas Project Federal 34 #1
Project Number 163-1724-000 Latitude W32.524868
Geologist Shane Estep Longitude N104.372039
Date Drilled 08/07/08 Total Depth of Borehole 20 Feet
Borehole Diameter 6 Inches Depth to Water No Feet
80
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Client David Arrington Oil & Gas Project Federal 34 #1
Project Number 163-1724-000 Latitude W32.524951
Geologist Shane Estep Longitude N104.372005
Date Drilled 08/07/08 Total Depth of Borehole 10 Feet
Borehole Diameter 6 Inches Depth to Water No Feet
o0
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SB-7

Client David Arrington Qil & Gas Project Federal 34 #1 ,
Project Number 163-1724-000 Latitude W32.524956
Geologist Shane Estep Longitude N104.371863
Date Drilled 08/07/08 Total Depth of Borehole 20 Feet
Borehole Diameter 6 Inches Depth to Water No Feet
U]
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Client - David Arrington Oil & Gas Project Federal 34 #1
Project Number 163-1724-000 Latitude W32.524951
Geologist Shane Estep Longitude N104.372118
Date Drilled 08/07/08 Total Depth of Borehole 20 Feet
Borehole Diameter 6 Inches Depth to Water No Feet
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Client David Arrington Oil & Gas Project Federal 34 #1 R
Project Number 163-1724-000 Latitude W32.524940
Geologist Shane Estep Longitude N104.372425
Date Drilled 08/07/08 Total Depth of Borehole 20 Feet
Borehole Diameter 6 Inches Depth to Water No Feet
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SB-10

Client David Arrington Oil & Gas Project

E \Work\David Armington O1l & Gas\Federa! 34 #1\So1] Bonngs wi2

Federal 34 #1 ,
Project Number 163-1724-000 Latitude W32.525012
Geologist Shane Estep Longitude N104.372306
Date Drilled 08/07/08 Total Depth of Borehole 30 Feet
Borehole Diameter 6 Inches Depth to Water No Feet
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Appendix B — Laboratory Analytical Data
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Midland: T104704392-08-TX

Analytical and Quality Control Report

Etech Environmental Safety

P.O. Box 8469

Midland, TX, 79708

Project Location: Carlsbad, NM

Project Name:

Federal 34 #1

Project Number: 163-1724-000

Report Date: August 14, 2008

Work Order: 8080838

AR

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc.

Date Time Date

Sample Description Matrix Taken Taken Received

170093 SB-1 (5%) soil 2008-08-07 09:20 2008-08-08
170094 SB-1 (20%) soil 2008-08-07 12:00 2008-08-08
170095 SB-1 (26”) soil 2008-08-07 12:09 2008-08-08
170096 SB-2 (5") soil 2008-08-07 10:11 2008-08-08
170097 SB-2 (10°) soil 2008-08-07 10:24 2008-08-08
170098 SB-2 (30") soil 2008-08-07 11:00 2008-08-08
170099 SB-3 (5% soil 2008-08-07 13:15 2008-08-08
170100 SB-3 (10") soil 2008-08-07 13:21 2008-08-08
170101 SB-3 (20°) soil 2008-08-07 13:30 2008-08-08




Date Time Date

Sample Description Matrix Taken Taken Received

170102 SB-4 (5-6") soil 2008-08-07 14:05 2008-08-08
170103 SB-4 (10°) soil 2008-08-07 14:10 2008-08-08
170104 SB-4 (25’) soil 2008-08-07 14:25 2008-08-08
170105 SB-5 (77) soil 2008-08-07 14:41 2008-08-08
170106 SB-5 (20°) soil 2008-08-07 14:54 2008-08-08
170107 SB-6 (6) soil 2008-08-07 15:01 2008-08-08
170108 SB-6 (107) s0il 2008-08-07 15:10 2008-08-08
170109 SB-7 (5°) soil 2008-08-07 15:28 2008-08-08
170110 SB-7 (18’-207) soil 2008-08-07 15:41 2008-08-08
170111 SB-8 (8') soil 2008-08-07 16:00 2008-08-08
170112 SB-8 (18’-20") soil 2008-08-07 16:21 2008-08-08
170113 SB-9 (117) soil 2008-08-07 16:39 2008-08-08
170114 SB-9 (30") soil 2008-08-07 16:50 2008-08-08

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 50 pages and shall not be reproduced except in its entirety, without written approval of

TraceAnalysis, Inc.

Standard Flags

B - The sample contains less than ten times the concentration found in the method blank.

Page 2 of 50

Mebo dp/

Dr. Blair Leftwiéh, Director



Case Narrative

Samples for project Federal 34 #1 were received by TraceAnalysis, Inc. on '2008-08-08 and assigned to work order 8080838.
Samples for work order 8080838 were received intact at a temperature of 3.0 deg. C.

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

Test Method
BTEX S 8021B
Chloride (Titration) SM 4500-Cl B
TPH DRO Mod. 8015B
TPH GRO S 8015B

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
8080838 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 50



Report Date: August 14, 2008
163-1724-000

-Work Order: 8080838
Federal 34 #1

Page Number: 4 of 50
Carlsbad; NM

Sample: 170093 - SB-1 (5°)

Analytical Report

Laboratory: Midland .
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 .mg/Kg 1 0.0100
Ethylbenzene 0.0241 mg/Kg 1 0.0100
Xylene 0.0899 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag  Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.760 mg/Kg 1 76 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.817 mg/Kg 1 82 T 48.2- 155

Sample: 170093 - SB-1 (5°)

Laboratory: Midland

Analysis: Chloride (Titration) Analytical Method: SM 4500-C1 B Prep Method: N/A

QC Batch: 51331 Date Analyzed: 2008-08-11 Analyzed By: AG

Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL

Parameter Flag Result Units Dilution RL

Chloride 152 mg/Kg 50 2.00

Sample: 170093 - SB-1 (5°)

Laboratory: Midland

Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A

QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD

Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL

Parameter Flag Result Units Dilution : RL

DRO 134 mg/Kg 1 50.0




Report Date: August 14, 2008

Work Order: 8080838

Page Number: 5 of 50

163-1724-000 Federal 34 #1 Carlsbad, NM
Spike Percent Recovery
Surrogate Flag Result " Units Dilution Amount Recovery Limits
n-Triacontane 114 mg/Kg 1 100 114 10 - 250.4
Sample: 170093 - SB-1 (5°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL .
Parameter Flag Result Units Dilution RL
GRO 34.3 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result, Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.895 mg/Kg 1 1.00 90 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.926 mg/Kg 1 1.00 93 63.8 - 141
Sample: 170094 - SB-1 (20°)
Laboratory: Midland ‘
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL .
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene . <0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
Xylene <0.0100 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.753 mg/Kg 1 1.00 75 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.760 mg/Kg 1 1.00 76 48.2 - 155




7> Report Date: August 14, 2008

163-1724-000

Work Order: 8080838
Federal 34 #1

Page Number: 6 of 50
Carlsbad, NM

Sample: 170094 - SB-1 (20°)

Laboratory: Midland

Analysis: Chloride (Titration)
QC Batch: 51331

Prep Batch: 44022

Analytical Method:  SM 4500-Cl B
Date Analyzed: 2008-08-11
Sample Preparation: 2008-08-11

Prep Method: N/A
Analyzed By: AG
Prepared By: AG

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

Sample: 170094 - SB-1 (20°)

Laboratory: Midland
Analysis: TPH DRO
QC Batch: 51308
Prep Batch: 44003

Analytical Method: Mod. 8015B
Date Analyzed: 2008-08-11
Sample Preparation: 2008-08-11

Prep Method: N/A
Analyzed By: LD
Prepared By: LD

RL
Parameter Flag Result Units Dilution RL
DRO <50.0 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount, Recovery Limits
n-Triacontane 94.1 mg/Kg 1 100 94 10 - 250.4
Sample: 170094 - SB-1 (20°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO B 5.63 mg/Kg 1 1.00
Spike | Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.908 mg/Kg 1 1.00 91 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.930 mg/Kg 1 1.00 93 63.8 - 141
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Sample: 170095 - SB-1 (26°)

Laboratory: Midland

Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035

QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC

Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC

RL

Parameter Flag Result Units Dilution RL

Benzene <0.0100 mg/Kg 1 0.0100

Toluene <0.0100 mg/Kg 1 0.0100

Ethylbenzene <0.0100 mg/Kg 1 0.0100

Xylene <0.0100 mg/Kg 1 0.0100

Spike Percent Recovery

Surrogate Flag Result Units Dilution Amount Recovery Limits

Trifluorotoluene (TFT) 0.771 mg/Kg 1 1.00 77 68 - 136.9

4-Bromofluorobenzene (4-BFB) 0.760 mg/Kg 1 1.00 76 48.2 - 155

Sample: 170095 - SB-1 (26’)

Laboratory: Midland

Analysis: Chloride (Titration) Analytical Method:  SM 4500-Ci B Prep Method: N/A

QC Batch: 51331 Date Analyzed: 2008-08-11 Analyzed By: -AG

Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG

RL

Parameter Flag Result Units Dilution RL

Chloride 114 mg/Kg 50 2.00

Sample: 170095 - SB-1 (26°)

Laboratory: Midland

Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A

QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD

Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD

RL

Parameter Flag Result Units Dilution . RL

DRO <50.0 mg/Kg 1 50.0
Spike Percent Recovery

Surrogate Flag Result Units Dilution Amount Recovery Limits

n-Triacontane 101 mg/Kg 1 100 101 10 - 250.4
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Sample: 170095 - SB-1 (26°)

Laboratory: Midland ‘
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO B 2.02 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.904 mg/Kg 1 1.00 90 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.875 mg/Kg 1 1.00 88 63.8 - 141
Sample: 170096 - SB-2 (5°)
Laboratory: Midland
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
Xylene <0.0100 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.780 mg/Kg 1 1.00 78 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.766 mg/Kg 1 1.00 77 48.2 - 155
Sample: 170096 - SB-2 (5°)
Laboratory: Midland
Analysis: Chioride (Titration) Analytical Method: SM 4500-C1 B Prep Method: N/A
QC Batch: 51331 Date Analyzed: 2008-08-11 Analyzed By: AG
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL
Parameter Flag Result Units Dilution RL
Chloride 200 mg/Kg 50 2.00
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Sample: 170096 - SB-2 (5°)

Laboratory: Midland ‘
Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL
Parameter Flag Result Units Dilution RL
DRO 80.2 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units - Dilution Amount Recovery Limits
n-Triacontane 105 mg/Kg 1 100 105 10 - 250.4
Sample: 170096 - SB-2 (5°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO B 1.34 "mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.914 mg/Kg 1 1.00 91 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.827 mg/Kg 1 1.00 83 63.8 - 141
Sample: 170097 - SB-2 (10°)
Laboratory: Midland
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene 0.630 mg/Kg 1 0.0100
Xylene 2.62 mg/Kg 1 0.0100
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Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.775 mg/Kg 1 1.00 78 68 - 136.9
4-Bromofluorobenzene (4-BFB) ! 1.61 mg/Kg 1 1.00 161 48.2 - 155
Sample: 170097 - SB-2 (10’)
Laboratory: Midland
Analysis: Chloride (Titration) Analytical Method: SM 4500-C] B Prep Method: N/A
QC Batch: 51331 Date Analyzed: 2008-08-11 Analyzed By: AG-
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL
Parameter Flag Result Units Dilution RL
Chloride <100 mg/Kg 50 2.00
Sample: 170097 - SB-2 (10?)
Laboratory: Midland
Analysis: TPH DRO Analytical Method:  Mod. 8015B Prep Method: N/A
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL
Parameter Flag Result Units Dilution RL
DRO 157 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 92.2 mg/Kg 1 100 92 10 - 250.4
Sample: 170097 - SB-2 (10%)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO 334 mg/Kg 1 1.00

THigh surrogate recovery due to peak interference.



Report Date: August 14, 2008
163-1724-000

Work Order: 8080838
Federal 34 #1

Page Number: 11 of 50
Carlsbad, NM

Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.902 mg/Kg 1 1.00 90 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 2 1.84 mg/Kg 1 1.00 184 63.8 - 141
Sample: 170098 - SB-2 (30°)
Laboratory: Midland
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC

RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene 0.0519 mg/Kg 1 0.0100
Xylene 0.0946 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.743 mg/Kg 1 74 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.871 mg/Kg 1 87 48.2 - 155
Sample: 170098 - SB-2 (30°)
Laboratory: Midland ‘
Analysis: Chloride (Titration) Analytical Method:  SM 4500-Cl B Prep Method: N/A
QC Batch: 51331 Date Analyzed: 2008-08-11 Analyzed By: AG
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL ‘

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

Sample: 170098 - SB-2 (30°)

Laboratory: Midland
Analysis: TPH DRO
QC Batch: 51308
Prep Batch: 44003

Analytical Method: Mod. 8015B
Date Analyzed: 2008-08-11
Sample Preparation: 2008-08-11

2High surrogate recovery due to peak interference.

Prep Method: N/A
Analyzed By: LD
Prepared By: LD
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RL
Parameter Flag Result Units Dilution RL
DRO 144 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 99.8 mg/Kg 1 100 100 10 - 2504

Sample: 170098 - SB-2 (30°)

Laboratory: Midland

Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO 72.7 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.875 mg/Kg 1 1.00 88 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.956 mg/Kg 1 1.00 96 63.8 - 141

Sample: 170099 - SB-3 (5%)

Laboratory: Midland

Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC_
RL
Parameter Flag Result Units Dilution RL
Benzene 0.0317 mg/Kg 2 0.0100
Toluene <0.0200 mg/Kg 2 0.0100
Ethylbenzene 2.23 mg/Kg 2 0.0100
Xylene 9.44 mg/Kg 2 0.0100
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount, Recovery . Limits
Trifluorotoluene (TFT) 1.56 mg/Kg 2 2.00 78 68 - 136.9
4-Bromofluorobenzene (4-BFB) 3 3.60 mg/Kg 2 2.00 180 48.2 - 155

3High surrogate recovery due to peak interference.
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Sample: 170099 - SB-3 (5°)

Laboratory: Midland

Analytical Method:

Prep Method: N/A

Analysis: Chloride (Titration) SM 4500-C1 B
QC Batch: 51331 Date Analyzed: - 2008-08-11 Analyzed By: AG
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL
Parameter Flag Result Units Dilution RL
Chloride 133 mg/Kg 50 2.00
Sample: 170099 - SB-3 (5°)
Laboratory: Midland
Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL .
Parameter Flag Result Units Dilution RL
DRO 83.0 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery | Limits
n-Triacontane 117 mg/Kg 1 100 117 10 - 2504
Sample: 170099 - SB-3 (5°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO 1220 mg/Kg 2 1.00
. Spike Percent Recovery
Surrogate Flag Result Units Dilution ~ Amount Recovery Limits
Trifluorotoluene (TFT) 1.81 mg/Kg 2 2.00 90 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 4 4.24 mg/Kg 2 2.00 212 63.8 - 141

4High surrogate recovery due to peak interference.
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Sample: 170100 - SB-3 (10°)

Laboratory: Midland

Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035

QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC

Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC

RL

Parameter Flag Result Units Dilution RL

Benzene <0.0100 mg/Kg 1 0.0100

Toluene <0.0100 mg/Kg 1 0.0100

Ethylbenzene 0.143 mg/Kg 1 0.0100

Xylene 0.484 mg/Kg 1 0.0100

Spike Percent, Recovery

Surrogate Flag Result Units Dilution Amount Recovery Limits

Trifluorotoluene (TFT) 0.788 mg/Kg 1 1.00 79 68 - 136.9

4-Bromofluorobenzene (4-BFB) 1.04 mg/Kg 1 1.00 104 48.2 - 155

Sample: 170100 - SB-3 (10°)

Laboratory: Midland

Analysis: Chloride (Titration) Analytical Method: SM 4500-C1 B ‘Prep Method: N/A

QC Batch: 51331 Date Analyzed: 2008-08-11 Analyzed By: AG

Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG

RL

Parameter Flag Result Units Dilution RL

Chloride 142 mg/Kg 50 2.00

Sample: 170100 - SB-3 (10°)

Laboratory: Midland

Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A

QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD

Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD

) RL

Parameter Flag Result Units Dilution RL

DRO 118 mg/Kg 1 50.0
Spike Percent Recovery

Surrogate Flag Result Units Dilution Amount Recovery Limits

n-Triacontane 87.8 mg/Kg 1 100 88 10 - 250.4
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Sample: 170100 - SB-3 (10°)

Laboratory: Midland

Analysis: TPH GRO Analytical Method: S 80158 Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO 146 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.930 mg/Kg 1 1.00 93 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 1.31 mg/Kg 1 1.00 131 63.8 - 141
Sample: 170101 - SB-3 (20°)
Laboratory: Midland
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
2 Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene 0.0289 mg/Kg 1 0.0100
Xylene 0.0517 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene {TFT) 0.792 mg/Kg 1 1.00 79 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.863 mg/Kg 1 1.00 86 48.2 - 155
Sample: 170101 - SB-3 (20°)
Laboratory: Midland
Analysis: Chloride (Titration) Analytical Method: SM 4500-C1 B Prep Method: N/A
QC Batch: 51338 Date Analyzed: 2008-08-11 Analyzed By: AG
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG '
RL
Parameter Flag Result Units Dilution RL
Chloride 105 mg/Kg 50 2.00
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Sample: 170101 - SB-3 (20°)

Laboratory: Midland

Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A

QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD

Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD

RL

Parameter Flag Result Units Dilution RL

DRO 68.5 mg/Kg 1 50.0
. Spike Percent Recovery

Surrogate Flag Result Units Dilution Amount Recovery Limits

n-Triacontane 109 mg/Kg 1 100 109 10 - 250.4

Sample: 170101 - SB-3 (20’)

Laboratory: Midland .

Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035

QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC

Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC

RL
Parameter Flag Result, Units Dilution RL
GRO 34.5 mg/Kg 1 1.00
Spike Percent Recovery

Surrogate Flag Result Units Dilution Amount Recovery Limits

Trifluorotoluene (TFT) 0.932 mg/Kg 1 1.00 93 67.5 - 135.2

4-Bromofluorobenzene (4-BFB) 0.947 mg/Kg 1 1.00 95 . 63.8 - 141

Sample: 170102 - SB-4 (5’-6°)

Laboratory: Midland

Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035

QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC

Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC

RL

Parameter Flag Result Units Dilution RL

Benzene <0.0100 mg/Kg 1 0.0100

Toluene <0.0100 mg/Kg 1 0.0100

Ethylbenzene 0.0406 mg/Kg 1 0.0100

Xylene 0.169 mg/Kg 1 0.0100
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Spike Percent Recovery
Surrogate Flag Result, Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.804 mg/Kg 1 1.00 80 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.882 mg/Kg 1 1.00 88 48.2 - 155

Sample: 170102 - SB-4 (5’-6")

Laboratory: Midland

Analysis: Chloride (Titration)
QC Batch: 51338

Prep Batch: 44022

Analytical Method: =~ SM 4500-C1 B
Date Analyzed: 2008-08-11
Sample Preparation: 2008-08-11

Prep Method: N/A
Analyzed By: AG
Prepared By: AG

RL
Parameter Flag Result Units Dilution RL
Chloride 282 mg/Kg 50 2.00

Sample: 170102 - SB-4 (5°-6°)

Laboratory: Midland
Analysis: TPH DRO
QC Batch: 51308
Prep Batch: 44003

Analytical Method: Mod. 8015B
Date Analyzed: 2008-08-11
Sample Preparation: 2008-08-11°

Prep Method: N/A
Analyzed By: LD
Prepared By: LD

RL

Parameter Flag Result Units Dilution RL
DRO 124 mg/Kg 1 50.0

Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 104 mg/Kg 1 100 104 10 - 250.4
Sample: 170102 - SB-4 (5°-6°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC

Prep Batch: 44030 Sample Preparation: 2008-08-11

RL
Parameter Flag Result Units

Prepared By: DC

Dilution RL

GRO 30.3 mg/Kg

1 ’ 1.00
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Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.944 mg/Kg 1 1.00 94 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 1.01 mg/Kg 1 1.00 101 63.8 - 141

Sample: 170103 - SB-4 (10°)

Laboratory: Midland

Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 ‘ 0.0100
Ethylbenzene 0.106 mg/Kg 1 0.0100
Xylene 0.293 mg/Kg 1 ' 0.0100
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits

5 Trifluorotoluene (TFT) 0.783 mg/Kg 1 1.00 78 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.942 mg/Kg 1 1.00 94 48.2 - 155

Sample: 170103 - SB-4 (107)

Laboratory: Midland

Analysis: Chloride (Titration) Analytical Method:  SM 4500-C1 B Prep Method: N/A

QC Batch: 51338 : Date Analyzed: 2008-08-11 Analyzed By: AG

Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL

Parameter Flag Result Units Dilution RL

Chloride 162 mg/Kg 50 2.00

Sample: 170103 - SB-4 (10°)

Laboratory: Midland
Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A

QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
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RL
Parameter Flag Result Units Dilution RL
DRO 212 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount " Recovery  Limits
n-Triacontane 93.4 mg/Kg 1 100 93 10 - 250.4
Sample: 170103 - SB-4 (10°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO 75.9 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate , Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.949 mg/Kg 1 1.00 95 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 1.14 mg/Kg 1 ©1.00 114 63.8 - 141
Sample: 170104 - SB-4 (25°)
Laboratory: Midland )
Analysis: BTEX Analytical Method:. S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 - mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene 0.0128 mg/Kg 1 0.0100
Xylene 0.0254 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag Result, Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.835 mg/Kg 1 1.00 84 68 - 136.9
4-Bromofiuorobenzene (4-BFB) 0.864 mg/Kg 1 1.00 86 48.2 - 155
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Sample: 170104 - SB-4 (25°)

Laboratory: Midland
Analysis: Chloride (Titration) Analytical Method:  SM 4500-C1 B Prep Method: N/A
QC Batch: 51338 Date Analyzed: 2008-08-11 Analyzed By: AG
. Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL
Parameter Flag Result Units Dilution RL
Chloride <100 mg/Kg 50 2.00
Sample: 170104 - SB-4 (25°)
Laboratory: Midland '
Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL
Parameter Flag Result Units Dilution RL
DRO <50.0 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 121 mg/Kg 1 100 121 10 - 2504
Sample: 170104 - SB-4 (25°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO 15.8 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.980 mg/Kg 1 1.00 98 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.995 mg/Kg 1 1.00 100 63.8 - 141
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Sample: 170105 - SB-5 (7’)

Laboratory: Midland
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
Xylene <0.0100 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.806 mg/Kg 1 1.00 81 68 - 136.9
4-Bromofiuorobenzene (4-BFB) 0.808 mg/Kg 1 1.00 81 48.2 - 155
Sample: 170105 - SB-5 (7°)
Laboratory: Midland .
Analysis: Chloride (Titration) Analytical Method: ~ SM 4500-C1 B Prep Method: N/A
QC Batch: 51338 Date Analyzed: 2008-08-11 Analyzed By: AG
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL
Parameter Flag Result Units " Dilution RL
Chloride <100 mg/Kg 50 2.00
Sample: 170105 - SB-5 (7°)
Laboratory: Midland L
Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL
Parameter Flag Result Units Dilution RL
DRO <50.0 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount, Recovery Limits
n-Triacontane 124 mg/Kg 1 100 124 10 - 2504
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Sample: 170105 - SB-5 (7’)

Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO B 4.72 mg/Kg 1 . 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.948 mg/Kg 1 1.00 95 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.907 mg/Kg 1 1.00 91 63.8 - 141
Sample: 170106 - SB-5 (20°)
Laboratory: Midland
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
Xylene <0.0100 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag Result Units . Dilution Amount Recovery Limits
Triftuorotoluene (TFT) 0.842 mg/Kg 1 1.00 84 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.822 mg/Kg 1 1.00 82 48.2 - 155

Sample: 170106 - SB-5 (20°)

Laboratory: Midland

Analysis: Chloride (Titration) Analytical Method: SM 4500-C1 B Prep Method: N/A

QC Batch: 51338 Date Analyzed: 2008-08-11 Analyzed By: AG

Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL

Parameter Flag Result Units Dilution RL

Chloride 258 mg/Kg 50 2.00
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Sample: 170106 - SB-5 (20°)

Laboratory: Midland
Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
, RL
Parameter Flag Result Units Dilution RL
DRO <50.0 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 81.6 mg/Kg 1 100 82 10 - 250.4
Sample: 170106 - SB-5 (20°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL

Parameter Flag Result Units Dilution RL
GRO B 3.95 mg/Kg 1 1.00

' Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.985 mg/Kg 1 1.00 98 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.909 mg/Kg 1 1.00 91 63.8 - 141
Sample: 170107 - SB-6 (6°)
Laboratory: Midland ‘
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC

RL

Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
Xylene 0.0144 mg/Kg 1 0.0100
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Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.841 mg/Kg 1 1.00 84 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.888 mg/Kg 1 1.00 89 48.2 - 155

Sample: 170107 - SB-6 (6°)

Laboratory: Midland

Analysis: Chloride (Titration) Analytical Method: SM 4500-C1 B Prep Method: N/A

QC Batch: 51338 Date Analyzed: 2008-08-11 Analyzed By: AG

Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL

Parameter Flag Result Units Dilution RL

Chloride 282 mg/Kg 50 2.00

Sample: 170107 - SB-6 (6°)

Laboratory: Midland

Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL
Parameter Flag Result Units Dilution RL
DRO 71.8 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 107 mg/Kg 1 100 107 10 - 250.4

Sample: 170107 - SB-6 (6°)

Laboratory: Midland

Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035

QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC

Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL

Parameter Flag Result Units Dilution RL

GRO 24.3 mg/Kg 1 1.00
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Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.990 mg/Kg 1 1.00 99 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 1.02 mg/Kg 1 1.00 102 63.8 - 141
Sample: 170108 - SB-6 (10’)
Laboratory: Midland ) ‘
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC

RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
Xylene <0.0100 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.808 mg/Kg 1 1.00 81 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.853 mg/Kg 1 1.00 85 48.2 - 155
Sample: 170108 - SB-6 (10°)
Laboratory: Midland
Analysis: Chloride (Titration) Analytical Method:  SM 4500-C1 B Prep Method: N/A
QC Batch: 51338 Date Analyzed: 2008-08-11 Analyzed By: AG
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL

Parameter Flag Result Units Dilution RL
Chloride 167 mg/Kg 50 2.00
Sample: 170108 - SB-6 (10°)
Laboratory: Midland :
Analysis: TPH DRO Analytical Method:  Mod. 8015B Prep Method: N/A
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD



Report Date: August 14, 2008
163-1724-000

Work Order: 8080838
Federal 34 #1

Page Number: 26 of 50
Carlsbad, NM

RL
Parameter Flag Result Units Dilution RL
DRO <50.0 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 86.8 mg/Kg 1 100 87 10 - 250.4
Sample: 170108 - SB-6 (10°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO B 7.28 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.941 mg/Kg 1 1.00 94 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.981 mg/Kg 1 1.00 98 63.8 - 141
Sample: 170109 - SB-7 (5%)
Laboratory: Midland
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
Xylene <0.0100 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.813 mg/Kg 1 1.00 81 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.852 mg/Kg 1 1.00 85 48.2 - 155
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Sample: 170109 - SB-7 (5°)

Laboratory: Midland

Analysis: Chioride (Titration) Analytical Method: SM 4500-C1 B Prep Method: N/A
QC Batch: 51338 Date Analyzed: 2008-08-11 Analyzed By: AG
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL
Parameter Flag Result Units Dilution RL
Chloride 224 mg/Kg 50 2.00
Sample: 170109 - SB-7 (5°)
Laboratory: Midland
Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL
Parameter Flag Result Units Dilution RL
DRO 113 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 114 mg/Kg 1 100 114 10 - 250.4
Sample: 170109 - SB-7 (57)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL.
Parameter Flag Result Units Dilution RL
GRO 11.3 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.960 mg/Kg 1 1.00 96 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.952 mg/Kg 1 1.00 95 63.8 - 141
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Sample: 170110 - SB-7 (18°-20°)

Laboratory: Midland
Analysis: BTEX
QC Batch: 51389
Prep Batch: 44052

Analytical Method: S 8021B
Date Analyzed: 2008-08-12
Sample Preparation: 2008-08-12

Prep Method: S 5035
Analyzed By: DC
Prepared By: DC

RL

Parameter Flag Result ) Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
Xylene 0.0331 mg/Kg 1 0.0100

Percent Recovery
Surrogate Flag Result Units Dilution Recovery Limits
Trifluorotoluene (TFT) 0.749 mg/Kg 1 75 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.781 mg/Kg 1 78 48.2 - 155

Sample: 170110 - SB-7 (18°-20°)

Laboratory: Midland .
Analysis: Chloride (Titration)
QC Batch: 51338

Prep Batch: 44022

Analytical Method:  SM 4500-C1 B
2008-08-11
Sample Preparation: 2008-08-11

Date Analyzed:

Prep Method: N/A
Analyzed By: AG
Prepared By: AG

RL
Parameter Flag Result Units Dilution RL
Chloride 167 mg/Kg 50 2.00

Sample: 170110 - SB-7 (18’-20°)

Laboratory: Midland
Analysis: TPH DRO
QC Batch: 51308
Prep Batch: 44003

Analytical Method: Mod. 8015B
2008-08-11
Sample Preparation: 2008-08-11

Date Analyzed:

Prep Method: N/A
Analyzed By: LD
Prepared By: LD

RL
Parameter Flag Result Units Dilution RL
DRO <50.0 mg/Kg 1 50.0
Percent Recovery
Surrogate Flag Result Units Dilution Recovery Limits
n-Triacontane 101 mg/Kg 1 101 10 - 2504
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Sample: 170110 - SB-7 (18°-20’)

Laboratory: Midland

Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035

QC Batch: 51390 Date Analyzed: 2008-08-12 Analyzed By: DC

Prep Batch: 44052 Sample Preparation: 2008-08-12 Prepared By: DC

RL

Parameter Flag Result Units Dilution RL

GRO B 1.92 mg/Kg 1. 1.00
Spike Percent Recovery

Surrogate - Flag Result Units Dilution Amount Recovery Limits

Trifluorotoluene (TFT) 0.922 mg/Kg 1 1.00 92 67.5 - 135.2

4-Bromofluorobenzene (4-BFB) 0.919 mg/Kg 1 1.00 92 63.8 - 141

Sample: 170111 - SB-8 (8°)

Laboratory: Midland

Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035

QC Batch: 51389 Date Analyzed: 2008-08-12 Analyzed By: DC

Prep Batch: 44052 Sample Preparation: 2008-08-12 Prepared By: DC

RL

Parameter Flag Resuit Units Dilution RL

Benzene <0.0100 mg/Kg 1 0.0100

Toluene <0.0100 mg/Kg 1 , 0.0100

Ethylbenzene 0.0186 mg/Kg 1 0.0100 -

Xylene 0.0476 mg/Kg 1 0.0100

Spike Percent Recovery

Surrogate ) Flag Result Units Dilution Amount Recovery Limits

Trifluorotoluene (TFT) 0.757 mg/Kg 1 1.00 76 68 - 136.9

4-Bromofluorobenzene (4-BFB) 0.816 mg/Kg 1 1.00 82 48.2 - 155

Sample: 170111 - SB-8 (8°)

Laboratory: Midland

Analysis: Chloride (Titration) Analytical Method:  SM 4500-C] B Prep Method: N/A

QC Batch: 51340 Date Analyzed: 2008-08-12 Analyzed By: AG

Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG

RL
Parameter Flag Result Units Dilution RL
Chloride <100 mg/Kg 50 2.00
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Sample: 170111 - SB-8 (8")

Laboratory: Midland

Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
QC Batch: 51327 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL
Parameter Flag Result Units Dilution RL
DRO 146 mg/Kg 1 50.0
) Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 150 mg/Kg 100 150 10 - 250.4

Sample: 170111 - SB-8 (8’)

Laboratory: Midland

Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51390 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44052 Sample Preparation: 2008-08-12 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO 44.7 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.869 1 1.00 87 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.904 1 1.00 90 63.8 - 141
Sample: 170112 - SB-8 (18°-20")
Laboratory: Midland
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51389 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44052 Sample Preparation: 2008-08-12 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
Xylene <0.0100 mg/Kg 1 0.0100
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; Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.744 mg/Kg 1 1.00 74 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.771 mg/Kg 1 1.00 .77 48.2 - 155

Sample: 170112 - SB-8 (18°-20°)

Laboratory: Midland :
Analysis: Chloride (Titration) Analytical Method:  SM 4500-C1 B Prep Method: N/A
QC Batch: 51340 Date Analyzed: 2008-08-12 Analyzed By: AG
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL
Parameter Flag Result Units Dilution RL
Chloride <100 mg/Kg 50 2.00
Sample: 170112 - SB-8 (18°’-20°)
Laboratory: Midland )
~, Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
QC Batch: 51327 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
‘ RL
Parameter Flag Result Units Dilution RL
DRO <50.0 mg/Kg 1 50.0
Spike V Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 108 mg/Kg R 100 108 10 - 250.4
Sample: 170112 - SB-8 (18°-20°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B - Prep Method: S 5035
QC Batch: 51390 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44052 Samp}g Preparation: 2008-08-12 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO 12.8 mg/Kg 1 1.00
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Spike Percent Recovery
Flag Result Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.858 1 1.00 86 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.888 1 1.00 89. 63.8 - 141
Sample: 170113 - SB-9 (11°)
Laboratory: Midland
BTEX Analytical Method: S 8021B Prep Method: S 5035
51389 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44052 Sample Preparation: 2008-08-12 Prepared By: DC
RL
Flag Result Units Dilution RL
<0.0100 mg/Kg 1 0.0100
<0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
<0.0100 mg/Kg- 1 0.0100
Spike Percent Recovery
Flag Result Dilution Amount Recovery. Limits
' Trifluorotoluene (TFT) 0.738 1 1.00 74 68 - 136.9
* 4-Bromofluorobenzene (4-BFB) 0.768 1 1.00 77 48.2 - 155

Sample: 170113 - SB-9 (11°)
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Laboratory: Midland
Chloride (Titration)  Analytical Method: SM 4500-C1 B Prep Method: N/A
51340 Date Analyzed: 2008-08-12 Analyzed By: AG
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL
Flag Result Units Dilution ‘ RL
<100 mg/Kg 50 2.00
Sample: 170113 - SB-9 (11°)
Laboratory: Midland
TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
51327 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
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RL
Parameter Flag Result Units Dilution RL
DRO <50.0 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 110 mg/Kg 1 100 110 10 - 250.4
Sample: 170113 - SB-9 (11°)
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51390 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44052 Sample Preparation: 2008-08-12 Prepared By: DC
RL
Parameter Fiag Result Units Dilution RL
GRO ' 11.3 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.856 mg/Kg 1 1.00 86 67.5-135.2
4-Bromofluorobenzene (4-BFB) 0.794 mg/Kg 1 1.00 79 63.8 - 141
Sample: 170114 - SB-9 (30°)
Laboratory: Midland
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51389 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44052 Sample Preparation: 2008-08-12 Prepared By: DC
RL
Parameter Flag Result Units - Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene <0.0100 mg/Kg 1 0.0100
Xylene <0.0100 mg/Kg 1 0.0100
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.744 mg/Kg 1 1.00 74 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.736 mg/Kg 1 1.00 74 48.2 - 155
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Sample: 170114 - SB-9 (30°)

Laboratory: Midland

Analysis: Chioride (Titration) Analytical Method: SM 4500-C1 B Prep Method: N/A

QC Batch: 51340 Date Analyzed: 2008-08-12 Analyzed By: AG

Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL :

Parameter Flag Result Units - Dilution RL

Chloride <100 ~ mg/Kg 50 2.00

Sample: 170114 - SB-9 (30°)

Laboratory: Midland

Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A

QC Batch: 51327 Date Analyzed: 2008-08-11 Analyzed By: LD

Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD

RL

Parameter Flag Result Units Dilution RL

DRO <50.0 mg/Kg 1 50.0
‘ Spike Percent Recovery

Surrogate Flag Result Units Dilution Amount Recovery Limits

n-Triacontane 106 mg/Kg 1 100 106 10 - 250.4

Sample: 170114 - SB-9 (30°)

Laboratory: Midland 4

Analysis: =~ TPH GRO Analytical Method: S 8015B Prep Method: S 5035

QC Batch: 51390 Date Analyzed: 2008-08-12 Analyzed By: DC

Prep Batch: 44052 Sample Preparation: 2008-08-12 Prepared By: DC

RL
Parameter Flag Result Units Dilution RL
GRO B 4.47 mg/Kg 1 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.865 mg/Kg 1 1.00 86 67.5 - 135.2

4-Bromofluorobenzene (4-BFB) 0.837 mg/Kg 1 1.00 84 63.8 - 141
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Method Blank (1)

QC Batch: 51308

QC Batch: 51308 Date Analyzed:  2008-08-11 Analyzed By: LD

Prep Batch: 44003 QC Preparation: 2008-08-11 Prepared By: LD
MDL

Parameter Flag Result Units RL

DRO <15.8 mg/Kg 50

Spike Percent Recovery

Surrogate Result Units Dilution Amount Recovery Limits

n-Triacontane 724 mg/Kg 1 100 72 30.9 - 146.4

Method Blank (1) QC Batch: 51327

QC Batch: 51327 Date Analyzed:  2008-08-11 Analyzed By: LD

Prep Batch: 44003 QC Preparation: 2008-08-11 Prepared By: LD
MDL

Parameter Flag Result Units RL

DRO <15.8 mg/Kg 50

Spike Percent, Recovery

Surrogate Result Units Dilution Amount Recovery Limits

n-Triacontane 764 mg/Kg 1 100 76 30.9 - 146.4

Method Blank (1) QC Batch: 51331

QC Batch: 51331 Date Analyzed:  2008-08-11 Analyzed By: AG

Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
MDL

Parameter Flag Result - Units RL

Chloride <0.500 mg/Kg 2

Method Blank (1) QC Batch: 51338

QC Batch: 51338 Date Analyzed:  2008-08-11 Analyzed By: AG

Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
MDL

Parameter Flag Result Units RL

Chloride <0.500 mg/Kg 2
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Method Blank (1)

QC Batch: 51340

QC Batch: 51340 Date Analyzed:  2008-08-12 Analyzed By: AG
Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
MDL
Parameter Flag Result Units RL
Chloride <0.500 mg/Kg 2
Method Blank (1) QC Batch: 51371
QC Batch: 51371 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC
MDL
Parameter Flag Result Units RL
Benzene <0.00580 mg/Kg 0.01
Toluene <0.00470 mg/Kg 0.01
Ethylbenzene <0.00530 mg/Kg 0.01
Xylene <0.0136 mg/Kg 0.01
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.789 mg/Kg 1 1.00 79 48.3 - 132.5
4-Bromofluorobenzene (4-BFB) 0.775 mg/Kg 1 1.00 78 37.7 - 1289
Method Blank (1) QC Batch: 51372
QC Batch: 51372 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC
MDL
Parameter Flag Result Units RL
GRO 0.969 mg/Kg 1
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.903 mg/Kg 1 1.00 90 39.2-135.2
4-Bromofluorobenzene (4-BFB) 0.800 mg/Kg 1 1.00 80 16.8 - 138.1
Method Blank (1) QC Batch: 51389
QC Batch: 51389 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44052 QC Preparation: 2008-08-12 Prepared By: DC
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MDL
Parameter Flag Result Units RL
Benzene <0.00580 mg/Kg 0.01
_ Toluene <0.00470 ,mg/Kg 0.01
"Ethylbenzene <0.00530 mg/Kg 0.01
Xylene <0.0136 mg/Kg 0.01
: Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.724 mg/Kg 1 1.00 72 48.3 - 132.5
4-Bromofluorobenzene (4-BFB) 0.723 mg/Kg 1 1.00 72 37.7 - 1289
Method Blank (1)  QC Batch: 51390
QC Batch: 51390 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44052 QC Preparation: 2008-08-12 Prepared By: DC
MDL
Parameter Flag Result Units RL
GRO 0.872 mg/Kg 1
Spike Percent Recovery
. Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.866 mg/Kg 1 1.00 87 39.2 - 135.2
~ 4-Bromofluorobenzene (4-BFB) 0.809 mg/Kg 1 1.00 81 16.8 - 138.1
Laboratory Control Spike (LCS-1)
QC Batch: 51308 Date Analyzed:  2008-08-11 Analyzed By: LD
Prep Batch: 44003 QC Preparation: 2008-08-11 Prepared By: LD
LCS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
'DRO 208 mg/Kg 1 250 <158 83 27.8 - 152.1
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCSD Spike Matrix Rec. RPD
Param Result Units Dil.  Amount Result Rec. Limit RPD  Limit
DRO 216 mg/Kg 1 250 <15.8 86 27.8 - 152.1 4 20

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

continued . ..



T

;zt;~ Report Date: August 14, 2008

163-1724-000

Work Order: 8080838
Federal 34 #1

Page Number: 38 of 50
Carlsbad, NM

control spikes continued . ..

LCS LCSD Spike LCS LCSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. - Limit
LCS LCSD Spike LCS LCSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
n-Triacontane 5 121 134 mg/Kg 1 160 121 134 38 -1304
Laboratory Control Spike (LCS-1)
QC Batch: 51327 Date Analyzed:  2008-08-11 Analyzed By: LD
Prep Batch: 44003 QC Preparation: 2008-08-11 Prepared By: LD
LCS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
DRO 234 mg/Kg 1 250 <15.8 94 27.8 - 152.1
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCSD Spike Matrix Rec. RPD
Param Result Units Dil. Amount Result Rec. Limit RPD  Limit
... DRO 245 mg/Kg 1 250 <15.8 98 27.8 - 152.1 5 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCS LCSD ' Spike LCS LCSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
n-Triacontane 127 128 mg/Kg 1 100 127 128 38 - 130.4
Laboratory Control Spike (LCS-1)
QC Batch: 51331 Date Analyzed:  2008-08-11 Analyzed By: AG
Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
LCS Spike Matrix Rec.
Param Result Units Dil. Amount, Result Rec. Limit
Chloride 101 mg/Kg 1 100 <0.500 101 85 - 115
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
: LCSD Spike Matrix Rec. RPD
Param Result Units Dil.  Amount Result Rec. Limit RPD  Limit
Chloride 100 mg/Kg 1 100 <0.500 100 85-115 1 20

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

5High surrogate recovery due to peak interference.

7 g
5
wh umlz
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Laboratory Control Spike (LCS-1)

QC Batch: 51338 Date Analyzed:  2008-08-11 Analyzed By: AG
Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
LCS Spike Matrix Rec.
Param Result Units Dil. Amount, Result Rec. Limit
Chloride 101 mg/Kg 1 100 <0.500 101 85 - 115
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCSD Spike Matrix Rec. RPD
Param Result Units Dil. Amount  Result Rec. Limit RPD  Limit
Chloride 102 mg/Kg 1 100 <0.500 102 85-115 1 20

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

Laboratory Control Spike (LCS-1)

QC Batch: 51340 Date Analyzed:  2008-08-12 Analyzed By: AG
Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
LCS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Chloride 98.8 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.
LCSD Spike Matrix Rec. RPD
Param Result Units Dil.  Amount Result Rec. Limit RPD  Limit
Chloride 98.0 mg/Kg 1 100 <0.500 98 85 - 115 1 20

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

Laboratory Control Spike (LCS-1)

QC Batch: - 51371 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC
LCS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Benzene 0.846 mg/Kg 1 1.00 <0.00580 85 73.3 - 116.6
Toluene .0.865 mg/Kg 1 1.00 <0.00470 86 78.6 - 115.1
Ethylbenzene 0.844 mg/Kg 1 1.00 <0.00530 84 77.4-114.9
Xylene 2.54 mg/Kg 1 3.00 <0.0136 85 78.2 - 114.7

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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LCSD Spike Matrix Rec. RPD
Param Result  Units Dil.  Amount Result Rec. Limit RPD Limit
Benzene 0.895 mg/Kg 1 1.00 <0.00580 90 73.3-116.6 6 20
Toluene 0.909 mg/Kg 1 1.00 <0.00470 91 78.6-115.1 5 20
Ethylbenzene 0.900 mg/Kg 1 1.00 <0.00630 90 77.4-1149 6 20
Xylene . 2.69 mg/Kg 1 3.00 <0.0136 90 78.2-114.7 6 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

) LCS LCSD Spike LCS LCSD Rec.
Surrogate Result  Result Units Dil.  Amount  Rec. Rec. Limit
Trifluorotoluene (TFT) 0.954 0.805 mg/Kg 1 1.00 95 80 45 - 124.2
4-Bromofluorobenzene (4-BFB) 0.762 0.810 mg/Kg 1 1.00 76 81 47.2 -1304
Laboratory Control Spike (LCS-1)

QC Batch: 51372 ' Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC
LCS Spike Matrix Rec.
Result Units Dil. Amount Result Rec. Limit
8.70 - mg/Kg 1 10.0 0.969 77 57.5 - 106.4
%/ Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate resuls.
LCSD Spike Matrix Rec. RPD
Param Result Units Dil. Amount Result Rec. Limit RPD  Limit
GRO 9.38 mg/Kg 1 10.0 0.969 84 57.5 - 106.4 8 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCS LCSD Spike LCS LCSD Rec.
Surrogate Result  Result Units Dil.  Amount Rec. Rec. Limit
Trifluorotoluene (TFT) 0.897 0.929 mg/Kg 1 1.00 90 93 63.8 - 134.3
4-Bromofluorobenzene (4-BFB) 0.866 0.894 mg/Kg 1 1.00 87 89 53.3 - 123.6
Laboratory Control Spike (LCS-1)
QC Batch: 51389 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44052 QC Preparation: 2008-08-12 Prepared By: DC
LCS Spike Matrix Rec.
Param Result Units  Dil. Amount = Result Rec. Limit
Benzene 0.790 mg/Kg 1 1.00 <0.00580 79 73.3-116.6
Toluene 0.801 mg/Kg 1 1.00 <0.00470 80 78.6 - 115.1
Ethylbenzene 0.788 mg/Kg 1 1.00 <0.00530 79 774 -114.9
Xylene 2.37 mg/Kg 1 3.00 <0.0136 79 78.2 - 114.7

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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LCSD Spike Matrix Rec. RPD
Param Result Units Dil.  Amount Result Rec. Limit RPD Limit
Benzene 0.804 mg/Kg 1 1.00 <0.00580 80 73.3 - 116.6 2 20
Toluene : 0.822 mg/Kg 1 1.00 <0.00470 82 78.6-115.1, 3 20
Ethylbenzene 0.810 mg/Kg 1 .1.00 <0.00530 81 77.4-1149 3 20
Xylene 243 mg/Kg 1 3.00 <0.0136 81 78.2 - 114.7 2 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCS LCSD Spike LCS LCSD Rec.
Surrogate Result Result Units Dil. Amount  Rec. Rec. Limit
Trifluorotoluene (TFT) 0.769 0.774 mg/Kg 1 1.00 77 77 45 - 124.2
4-Bromofluorobenzene (4-BFB) 0.775 0.776 mg/Kg 1 1.00 78 78 47.2 - 1304
Laboratory Control Spike (LCS-1)
QC Batch: 51390 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44052 QC Preparation: 2008-08-12 : Prepared By: DC
LCS . Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
. GRO 8.11 mg/Kg 1 10.0 0.872 72 57.5 - 106.4
%) Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCSD Spike Matrix Rec. RPD
Param Result Units Dil.  Amount Result Rec. Limit RPD  Limit
GRO 8.64 mg/Kg 1 10.0 0.872 78 57.5 - 106.4 6 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCS LCSD Spike LCS LCSD Rec.
Surrogate Result  Result Units Dil.  Amount Rec. Rec. Limit
Trifluorotoluene (TFT) 0.885 0.867 mg/Kg 1 1.00 88 87 63.8 - 134.3
4-Bromofluorobenzene (4-BFB) 0.851 0.833 mg/Kg 1 1.00 85 83- 53.3 - 123.6

Matrix Spike (MS-1)  Spiked Sample: 170092

QC Batch: 51308 Date Analyzed:  2008-08-11 Analyzed By: LD
Prep Batch: 44003 QC Preparation: 2008-08-11 Prepared By: LD
MS Spike Matrix Rec.
Param Result - Units Dil. Amount Result Rec. Limit
DRO 239 mg/Kg 1 © 250 47.3 77 18 - 179.5

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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MSD Spike Matrix Rec. ~ RPD
Param Result Units Dil. Amount Result Rec. Limit RPD  Limit
DRO 244 mg/Kg 1 250 47.3 79 18 - 179.5 2 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MS MSD Spike MS MSD Rec.

Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
n-Triacontane 102 102 mg/Kg 1 100 102 102 34.1- 158

Matrix Spike (MS-1)  Spiked Sample: 170112

QC Batch: 51327 Date Analyzed:  2008-08-11 Analyzed By: LD
Prep Batch: 44003 QC Preparation: 2008-08-11 Prepared By: LD
MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
DRO 193 mg/Kg 1 250 15.89 71 18 - 179.5
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
DRO 202 mg/Kg 1 250 15.89 74 18 - 179.5 5 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
MS MSD Spike MS MSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
n-Triacontane 101 105 mg/Kg 1 100 101 105 34.1- 158

Matrix Spike (MS-1)  Spiked Sample: 170100

QC Batch: 51331 Date Analyzed:  2008-08-11 Analyzed By: AG
Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Chloride 5170 mg/Kg 50 5000 143 100 85 - 115
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
Chloride 5190 mg/Kg 50 5000 143 101 85 - 115 0 20

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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Matrix Spike (MS-1)  Spiked Sample: 170110

QC Batch: 51338 Date Analyzed: 2008-08-11 Analyzed By: AG
Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Chloride 5130 mg/Kg 50 5000 167 99 85-115
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
Chloride 5160 mg/Kg 50 5000 167 100 85-115 1 20

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

Matrix Spike (MS-1)  Spiked Sample:

QC Batch: 51340 Date Analyzed:  2008-08-12 Analyzed By: AG
Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
A MS ‘ Spike Matrix Rec.
 Param Result Units Dil. Amount Result Rec. Limit
Chloride 4980 mg/Kg 50 5000 <25.0 100 85 - 115
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
Chloride 5000 mg/Kg 50 5000 <25.0 100 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: 170109

QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC

MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Benzene § 1.66 mg/Kg 1 1.00 <0.00580 166 62.2 - 134.3
Toluene 7 1.76 mg/Kg 1 1.00 <0.00470 176 62.6 - 145.4
Ethylbenzene 8 1.79 mg/Kg 1 1.00 <0.00530 179 64.6 - 146.4

continued . ..

6Matrix spike recovery out of control limits due to matrix interference. Use LCS/LCSD to demonstrate analysis is under control.
"Matrix spike recovery out of control limits due to matrix interference. Use LCS/LCSD to demonstrate analysis is under control.
8Matrix spike recovery out of control limits due to matrix interference. Use LCS/LCSD to demonstrate analysis is under control.
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MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Xylene 7 5.41 mg/Kg 1 3.00 <0.0136 180 64.3 - 148.8
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
Benzene 10 153  mg/Kg 1 1.00 <0.00580 153 62.2-134.3 8 20
Toluene u 1.60 mg/Kg 1 1.00 <0.00470 160 62.6- 1454 10 20
Ethylbenzene 12 1.60 mg/Kg 1 1.00 <0.00530 160 64.6- 146.4 11 20
Xylene 13 485 mg/Kg 1 3.00 <0.0136 162 64.3 - 148.8 11 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
MS MSD Spike MS MSD Rec.
Surrogate Result Result Units Dil. Amount  Rec. Rec. Limit
Trifluorotoluene (TFT) 0.797 0.823 mg/Kg 1 1 80 82 38.8-127.5
86 49.3 - 1424

4-Bromofluorobenzene (4-BFB) 0.827 0.859 mg/Kg 1 1 83

Matrix Spike (MS-1)  Spiked Sample: 170109

QC Batch: 51372 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC

MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
GRO 15.3 mg/Kg 1 10.0 11.3029 40 10 - 139.3
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
GRO 16.9 mg/Kg 1 10.0 11.3029 56 10 - 139.3 10 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MS MSD Spike MS MSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
Trifluorotoluene (TFT) 0.972 0.920 mg/Kg 1 1 97 92 21.3-119
4-Bromofluorobenzene (4-BFB) 0.947 0.880 mg/Kg 1 1 95 88 52.5 - 154

Use LCS/LCSD to demonstrate analysis is under control.
Use LCS/LCSD to demonstrate analysis is under control.
Use LCS/LCSD to demonstrate analysis is under control.
Use LCS/LCSD to demonstrate analysis is under control.
Use LCS/LCSD to demonstrate analysis is under control.

9Matrix spike recovery out of control limits due to matrix interference.
10Matrix spike recovery out of control limits due to matrix interference.
1T Matrix spike recovery out of control limits due to matrix interference.
12Matrix spike recovery. out of control limits due to matrix interference.
13 Matrix spike recovery out of control limits due to matrix interference.
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Matrix Spike (MS-1)  Spiked Sample: 170117

QC Batch: 51389 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44052 QC Preparation: 2008-08-12 Prepared By: DC

MS Spike Matrix . Rec.
Param Result Units Dil. Amount Result Rec. Limit
Benzene 1.21 mg/Kg 1 1.00 <0.00580 121 62.2 - 134.3
Toluene 1.26 mg/Kg 1 1.00 <0.00470 126 62.6 - 1454
Ethylbenzene 1.27 mg/Kg 1 1.00 0.0517 122 64.6 - 146.4
Xylene 3.82 mg/Kg 1 3.00 0.0743 125 64.3 - 148.8
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
Benzene 1.31 mg/Kg 1 1.00 <0.00580 131 62.2- 1343 8 20
Toluene 1.36 mg/Kg 1 1.00 <0.00470 136 62.6 - 1454 8 20
Ethylbenzene 1.37 mg/Kg 1 1.00 0.0517 132 64.6 - 1464 8 20
Xylene 4.14 mg/Kg 1 3.00 0.0743 136  64.3 - 148.8 8 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MS MSD Spike MS MSD Rec.
Surrogate Result  Result Units Dil.  Amount Rec. Rec. Limit
Trifluorotoluene (TFT) 0.756 0.762 mg/Kg 1 1 76 76 38.8 - 127.5
4-Bromofluorobenzene (4-BFB) 0.784 0.780 mg/Kg 1 1 78 78 49.3 - 142.4

Matrix Spike (MS-1)  Spiked Sample: 170110

QC Batch: 51390 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44052 QC Preparation: 2008-08-12 Prepared By: DC
MS Spike Matrix Rec.

Param Result Units Dil. Amount Result Rec. Limit
GRO 10.6 mg/Kg 1 10.0 1.9169 87 10 - 139.3
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
GRO 14 7.50 mg/Kg 1 10.0 1.9169 56 10 - 139.3 34 20

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

continued . ..

14MS/MSD RPD out of RPD Limits. Use LCS/LCSD to demonstrate analysis is under control.
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MS MSD Spike MS MSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
MS MSD Spike MS MSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
Trifluorotoluene (TFT) (0.868 0.917 mg/Kg 1 1 87 92 21.3-119
4-Bromofluorobenzene (4-BFB) 0.891 0.927 mg/Kg =~ 1 1 89 93 52.5 - 154
Standard (ICV-1)
QC Batch: 51308 Date Analyzed: 2008-08-11 ) Adalyzed By: LD
ICVs ICVs ICVs Percent
. True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
DRO mg/Kg 250 260 104 85 - 115 2008-08-11
Standard (CCV-1)
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD.
CCVs CCvVs CCVs Percent,
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
DRO mg/Kg 250 215 86 85 - 115 2008-08-11
Standard (CCV-2)
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
DRO mg/Kg 250 230 92 85-115 2008-08-11
Standard (CCV-3)
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
DRO mg/Kg 250 233 93 85 - 115 2008-08-11
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Standard (ICV-1)
QC Batch: 51327

Date Analyzed: 2008-08-11°

!

Analyzed By: LD

ICVs ICVs ICVs Percent

True Found Percent Recovery Date
Param Flag Units " Conc. Conc. Recovery Limits " Analyzed
DRO mg/Kg 250 213 85 85 - 115 2008-08-11

Standard (CCV-1)
QC Batch: 51327

Date Analyzed: 2008-08-11

Analyzed By: LD

CCVs CCVs CCVs Percent
True Found Percent Recovery ’ Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
DRO mg/Kg 250 222 89 85 - 115 2008-08-11

‘Standard (ICV-1)

QC Batch: 51331

Date Analyzed: 2008-08-11

Analyzed By: AG

ICVs ICVs ICVs Percent .

True Found Percent Recovery Date
Param Flag Conc. Conc. Recovery Limits ‘ Analyzed
Chloride mg/Kg 100 100 100 85 - 115 1 2008-08-11

Standard (CCV-1)

QC Batch: 51331

Date Analyzed: 2008-08-11

Analyzed By: AG

CCVs CCVs CCVs Percent

True Found Percent Recovery Date
Param Flag Conc. Conc. Recovery Limits Analyzed
Chloride mg/Kg 100 99.6 100 85 - 115 2008-08-11

Standard (ICV-1)
QC Batch: 51338

Date Analyzed: 2008-08-11

Analyzed By: AG

ICVs ICVs ICVs Percent

True Found Percent Recovery ‘ Date
Param Flag Conc. Conc. Recovery Limits Analyzed
Chloride mg/Kg 100 100 100 85 - 115 2008-08-11
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Standard (CCV-1)

QC Batch: 51338 Date Analyzed: 2008-08-11 Analyzed By: AG
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Cone. Recovery Limits Analyzed
Chloride mg/Kg 100 99.5 100 85 - 115 2008-08-11
Standard (ICV-1)
QC Batch: 51340 Date Analyzed: 2008-08-12 Analyzed By: AG
ICVs ICVs ICVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chloride mg/Kg 100 102 102 85 - 115 2008-08-12
Standard (CCV-1)
QC Batch: 51340 Date Analyzed_: 2008-08-12 Analyzed By: AG
CCVs CCVs CCVs Percent
. True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chloride mg/Kg 100 98.5 98 85 - 115 2008-08-12
Standard (ICV-1)
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
ICVs ICVs ICVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Benzene mg/Kg 0.100 0.0917 92 8 -115 2008-08-12
Toluene mg/Kg 0.100 0.0940 94 85-115 | 2008-08-12
Ethylbenzene mg/Kg 0.100 0.0944 94 85 - 115 2008-08-12
Xylene "mg/Kg 0.300 0.284 95 85 - 115 2008-08-12

Standard (CCV-1)

QC Batch: 51371

Date Analyzed: 2008-08-12

Analyzed By: DC
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CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
_Benzene mg/Kg 0.100 0.0946 95 85 - 115 2008-08-12
Toluene mg/Kg 0.100 0.0947 95 85 - 115 2008-08-12
Ethylbenzene mg/Kg 0.100 0.0908 91 85 - 115 2008-08-12
Xylene mg/Kg 0.300 0.273 91 85 - 115 2008-08-12
Standard (ICV-1)
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
ICVs ICVs ICVs Percent
True Found Percent, Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
GRO mg/Kg 1.00 1.13 113 85 - 115 2008-08-12
Standard (CCV-1) '
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param . Flag Units Conc. Conc. Recovery Limits Analyzed
GRO mg/Kg 1.00 1.10 110 85 - 115 2008-08-12
Standard (ICV-1)
QC Batch: 51389 . Date Analyzed: 2008-08-12 Analyzed By: DC
ICVs ICVs ICVs Percent : )
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Benzene mg/Kg 0.100 0.0914 91 85 - 115 2008-08-12
Toluene mg/Kg 0.100 0.0934 93 85 - 115 2008-08-12
Ethylbenzene - mg/Kg 0.100 0.0919 92 85 - 115 2008-08-12
Xylene mg/Kg 0.300 0.276 92 85 - 115 2008-08-12

Standard (CCV-1)

QC Batch: 51389

Date Analyzed: 2008-08-12

Anal};zed By: DC
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CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Benzene mg/Kg 0.100 0.0960 96 85 - 115 2008-08-12
Toluene mg/Kg 0.100 0.0968 97 85 - 115 2008-08-12
Ethylbenzene mg/Kg 0.100 0.0942 94 85 - 115 2008-08-12
Xylene mg/Kg 0.300 0.280 93 85 - 115 2008-08-12
Standard (ICV-1)
QC Batch: 51390 Date Analyzed: 2008-08-12 Analyzed By: DC
ICVs ICVs ICVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
GRO mg/Kg 1.00 1.03 103 85 - 115 2008-08-12
Standard (CCV-1)
QC Batch: 51390 Date Analyzed: 2008-08-12 Analyzed By: DC
CCVs CCVs CCVs Percent,
: True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
GRO mg/Kg 1.00 1.10 110 85 - 115 2008-08-12
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NELAP Certifications

Lubbock: T104704219-08-TX El Paso: T104704221-08-TX Midland: T104704392-08-TX
LELAP-02003 LELAP-02002 ’
Kansas E-10317

Analytical and Quality Control Report

Shane Estep

Etech Environmental Safety Report Date: August 13, 2008

P.O. Box 8469 Work Order: 8080837

Midland, TX, 79708 OO0

Project Location: Carlsbad, NM
Project Name: Federal 34 #1
Project Number:  163-1724-000

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc.

Date . Time . A Date
Sample Description Matrix Taken Taken Received
170091 SB-10 (4’-6) soil 2008-08-07 17:04 2008-08-08
170092 SB-10 (30%) soil 2008-08-07 17:19 © 2008-08-08

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.
t

This report consists of a total of 13 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.



Py

Dr. Blair Leftwich, Director

Standard Flags

B - The sample contains less than ten times the concentration found in the method blank.
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Case Narrative

Samples for project Federal 34 #1 were received by TraceAnalysis, Inc. on 2008-08-08 and assigned to work order 8080837.
Samples for work order 8080837 were received intact at a temperature of 3.0 deg. C.

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

Test Method
BTEX S 8021B
Chloride (Titration) SM 4500-Cl B
TPH DRO Mod: 8015B
TPH GRO S 8015B

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
8080837 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.
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Sample: 170091 - SB-10 (4’-6°)

Laboratory: Midland
Analysis: BTEX
QC Batch: 51371
Prep Batch: 44030

Analytical Report

Analytical Method: S 8021B
Date Analyzed: 2008-08-12
Sample Preparation: 2008-08-11

Prep Method: S 5035
Analyzed By: DC
Prepared By: DC

RL

Parameter Flag Result Units Dilution RL
Benzene 0.0160 mg/Kg 1 0.0100
Toluene 0.0255 mg/Kg 1 0.0100
Ethylbenzene 0.0444 mg/Kg 1 0.0100
Xylene 0.0910 mg/Kg 1 0.0100

Percent Recovery
Surrogate Flag Result Units Dilution Recovery Limits
Trifluorotoluene (TFT) 0.756 mg/Kg 1 76 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.780 mg/Kg 1 78 48.2 - 155

Sample: 170091 - SB-10 (4’-6°)

Laboratory: Midland

Analysis: Chloride (Titration)
QC Batch: 51331

Prep Batch: 44022

Analytical Method:
Date Analyzed:

SM 4500-C1 B
2008-08-11
Sample Preparation: ~2008-08-11

Prep Method: N/A
Analyzed By: AG
Prepared By: AG

RL |
Parameter Flag Result Units Dilution RL
Chloride 247 mg/Kg 50 2.00

Sample: 170091 - SB-10 (4°’-6)

Laboratory: Midland

Prep Method: N/A

Analysis: TPH DRO Analytical Method: Mod. 8015B

QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD

Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL

Parameter Flag Result Units Dilution ‘ RL

DRO 100 mg/Kg 1 50.0
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Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 163 mg/Kg 1 100 163 10 - 250.4
Sample: 170091 - SB-10 (4°’-6’)
Laboratory: Midland . “
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO 26.3 mg/Kg 1 1 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.886 mg/Kg 1 1.00 89 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.850 mg/Kg 1 1.00 85 63.8 - 141
Sample: 170092 - SB-10 (30’)
Laboratory: Midland ‘
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene <0.0100 mg/Kg 1 0.0100
Toluene <0.0100 mg/Kg 1 0.0100
Ethylbenzene 0.0144 mg/Kg 1 0.0100
Xylene 0.0292 mg/Kg 1 0.0100
Spike Percent | Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.770 mg/Kg 1 1.00 77 68 - 136.9
4-Bromofluorobenzene (4-BFB) 0.821 mg/Kg 1 1.00 82 48.2 - 155
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Sample: 170092 - SB-10 (30°)

Laboratory: Midland

SM 4500-C1 B

Prep Method: N/A

Analysis: Chioride (Titration) Analytical Method:
QC Batch: 51331 Date Analyzed: 2008-08-11 Analyzed By: AG
Prep Batch: 44022 Sample Preparation: 2008-08-11 Prepared By: AG
RL
Parameter Flag Result Units Dilution RL
Chloride <100 mg/Kg 50 2.00
Sample: 170092 - SB-10 (30°)
Laboratory: Midland ‘
Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A
QC Batch: 51308 Date Analyzed: 2008-08-11 Analyzed By: LD
Prep Batch: 44003 Sample Preparation: 2008-08-11 Prepared By: LD
RL ‘
Parameter Flag Result Units Dilution RL
DRO <50.0 mg/Kg 1 50.0
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 121 mg/Kg 100 121 10 - 250.4
Sample: 170092 - SB-10 (30")
Laboratory: Midland
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 Sample Preparation: 2008-08-11 Prepared By: DC
RL
Parameter Flag Result Units Dilution ‘ RL
GRO 10.9 mg/Kg I 1.00
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.916 mg/Kg 1 1.00 92 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 0.874 mg/Kg 1 1.00 87 63.8 - 141
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Method Blank (1)

QC Batch: 51308

QC Batch: 51308 Date Analyzed:  2008-08-11 Analyzed By: LD
Prep Batch: 44003 QC Preparation: 2008-08-11 Prepared By: LD
MDL
Parameter Flag Result Units ' RL
DRO <15.8 mg/Kg 50
: Spike Percent Recovery
Surrogate Result Units Dilution Amount Recovery Limits
n-Triacontane 724 mg/Kg 1 100 72 30.9 - 146.4
Method Blank (1) QC Batch: 51331
QC Batch: 51331 Date Analyzed: 2008-08-11 Analyzed By: AG
Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
MDL ‘ '
Parameter Flag Result Units RL
Chloride <0.500 mg/Kg ‘ 2
Method Blank (1) QC Batch: 51371
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC
MDL
Parameter Flag Result Units ‘ RL
Benzene <0.00580 mg/Kg ‘ 0.01
Toluene <0.00470 mg/Kg 0.01
Ethylbenzene <0.00530 mg/Kg 0.01
Xylene <0.0136 mg/Kg 0.01
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount - Recovery ' Limits
Trifluorotoluene (TFT) 0.789 mg/Kg 1 1.00 79 48.3 - 132.5
4-Bromofluorobenzene (4-BFB) 0.775 mg/Kg 1 1.00 78 37.7- 1289
Method Blank (1) QC Batch: 51372
QC Batch: 51372 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC
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MDL /

Parameter Flag Result Units RL

GRO 0.969 mg/Kg 1
Spike Percent Recovery

Surrogate Flag Result Units Dilution Amount Recovery Limits

Trifluorotoluene (TFT) 0.903 mg/Kg 1 1.00 90 39.2 - 135.2

4-Bromofluorobenzene (4-BFB) 0.800 mg/Kg 1 1.00 80 . 16.8 - 138.1

Laboratory Control Spike (LCS-1)

QC Batch: 51308 Date Analyzed:  2008-08-11 Analyzed By: LD
Prep Batch: 44003 QC Preparation: 2008-08-11 Prepared By: LD
LCS Spike Matrix j Rec.
Param Result Units Dil. Amount Result - Rec.: Limit
DRO 208 mg/Kg 1 250 <15.8 83 27.8 - 152.1
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. ‘
LCSD Spike Matrix Rec. RPD

Param Result Units Dil. Amount Result Rec. Limit - RPD Limit
DRO 216 mg/Kg 1 250 <15.8 86 27.8-1521" 4 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCS LCSD Spike LCS  LCSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. - Limit
n-Triacontane I 121 134 mg/Kg 1 100 121 134 - 38 - 130.4

Laboratory Control Spike (LCS-1)

QC Batch: 51331 Date Analyzed:  2008-08-11 Analyzed By: AG
Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
LCS Spike Matrix Rec.

Param Result Units Dil. Amount Result Rec. Limit
Chloride 101 mg/Kg 1 100 <0.500 101 85 - 115
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. k

LCSD Spike Matrix Rec. RPD
Param Result Units Dil. Amount Result Rec. Limit A RPD  Limit
Chloride 100 mg/Kg 1 100 <0500 100 85-115 1 20

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

'High surrogate recovery due to peak interference.
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Laboratory Control Spike (LCS-1)

QC Batch: 51371 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC
LCS Spike Matrix ‘ Rec.
Param Result Units Dil. Amount Result Rec.’ Limit
Benzene 0.846 mg/Kg 1 1.00 <0.00580 85 73.3 - 116.6
Toluene 0.865 mg/Kg 1 1.00 <0.00470 86 78.6 - 115.1
Ethylbenzene 0.844 mg/Kg 1 1.00 <0.00530 84 77.4- 1149
Xylene 2.54 mg/Kg 1 3.00 <0.0136 85 78.2 - 114.7
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCSD Spike Matrix Rec. RPD
Param Result  Units Dil.  Amount Result Rec. Limit RPD  Limit
Benzene 0.895 mg/Kg 1 1.00 <0.00580 90 73.3-116.6 6 20
Toluene 0.909 mg/Kg 1 1.00 <0.00470 91 78.6 - 115.1 5 20
Ethylbenzene 0.900 mg/Kg 1 1.00 <0.00530 90 77.4-1149 6 20
Xylene 2.69 mg/Kg 1 3.00 <0.0136 90 78.2-1147 . 6 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
% LCS LCSD Spike LCS LCSD, Rec.
£4% Surrogate Result  Result Units Dil.  Amount Rec. Rec. Limit
Trifluorotoluene (TFT) 0.954 0.805 mg/Kg 1 1.00 95 80 45 - 124.2
4-Bromofluorobenzene (4-BFB) 0.762 0.810 mg/Kg 1 1.00 76 81 47.2 - 130.4

Laboratory Control Spike (LCS-1)

QC Batch: 51372 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC

LCS Spike Matrix f Rec.
Param Result Units Dil. Amount Result Rec. | Limit
GRO 8.70 mg/Kg 1 10.0 0.969 77 + 57.5-1064
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike Matrix Rec. ‘ RPD

Param Result Units Dil. Amount Result Rec. Limit 'RPD  Limit
GRO 9.38 mg/Kg 1 10.0 0.969 84 57.5 - 106.4 8 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCS LCSD Spike LCS LCSD Rec.
Surrogate Result  Result Units Dil.  Amount Rec. Rec. Limit
Trifluorotoluene (TFT) 0.897 0.929 mg/Kg 1 1.00 90 93 ' 63.8-1343

4-Bromofluorobenzene (4-BFB) 0.866 0.894 mg/Kg 1 1.00 87 89 53.3 - 123.6
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Matrix Spike (MS-1)  Spiked Sample: 170092

QC Batch: 51308 Date Analyzed:  2008-08-11 Analyzed By: LD
Prep Batch: 44003 QC Preparation: 2008-08-11 Prepared By: LD
MS Spike Matrix ‘ Rec.
Param Result Units Dil. Amount Result Rec. Limit
DRO 239 mg/Kg 1 250 47.3 77 18 - 179.5
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
DRO 244 mg/Kg 1 250 47.3 79 18 - 179.5 2 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
MS MSD Spike MS MSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
n-Triacontane 102 102 mg/Kg 1 100 102 102 34.1- 158

Matrix Spike (MS-1)  Spiked Sample: 170100

QC Batch: 51331 Date Analyzed:  2008-08-11 Analyzed By: AG
Prep Batch: 44022 QC Preparation: 2008-08-11 Prepared By: AG
MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Chloride 5170 mg/Kg 50 5000 143 100 85 - 115
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
Chloride 5190  mg/Kg 50 5000 143 101 8-115 . 0 - 20

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

Matrix Spike (MS-1)  Spiked Sample: 170109

QC Batch: 51371 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC
. MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Benzene z 1.66 mg/Kg 1 1.00 <0.00580 166 | 62.2-134.3
continued . ..

2Matrix spike recovery out of control limits due to matrix interference. Use LCS/LCSD to demonstrate analysis is under control.
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matriz spikes continued . ..

MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec.' Limit
Toluene 3 1.76 mg/Kg 1 1.00 <0.00470 176 62.6 - 145.4
Ethylbenzene 4 1.79 mg/Kg 1 1.00 <0.00530 179" 64.6 - 146.4
Xylene 5 5.41 mg/Kg 1 3.00 <0.0136 180 64.3 - 148.8
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
Benzene % 153  mg/Kg 1 1.00 <0.00580 153 622-1343 8 20
Toluene 7 1.60 mg/Kg 1 1.00 <0.00470 160 62.6 - 1454 10 20
Ethylbenzene 8 1.60 mg/Kg 1 1.00 "<0.00530 160 64.6-1464 11 20
Xylene 9 485 mg/Kg 1 3.00 <0.0136 162 64.3-1488 11 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
MS MSD Spike MS MSD Rec.
Surrogate Result  Result Units =~ Dil.  Amount  Rec. Rec.' Limit
Trifluorotoluene (TFT) 0.797 0.823 mg/Kg 1 1 80 82 38.8-127.5
4-Bromofluorobenzene (4-BFB) 0.827 0.859 mg/Kg 1 1 83 86 49.3 - 142.4
> Matrix Spike (MS-1)  Spiked Sample: 170109
QC Batch: 51372 Date Analyzed:  2008-08-12 Analyzed By: DC
Prep Batch: 44030 QC Preparation: 2008-08-11 Prepared By: DC
MS Spike Matrix ‘ Rec.
Param Result Units Dil. Amount Result Rec. Limit
GRO 15.3 mg/Kg 1 10.0 11.3029 40 10 - 139.3
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
GRO 16.9 mg/Kg 1 10.0 11.3029 56 10-139.3 10 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
MS MSD Spike MS MSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. ! Limit
Trifluorotoluene (TFT) 0.972 0.920 mg/Kg 1 1 97 92 21.3- 119
continued . ..

3Matrix spike recovery out of control limits due to matrix interference.
4Matrix spike recovery out of control limits due to matrix interference.
5Matrix spike recovery out of control limits due to matrix interference.
6Matrix spike recovery out of control limits due to matrix interference.
"Matrix spike recovery out of control limits due to matrix interference.
8Matrix spike recovery out of control limits due to matrix interference.
9Matrix spike recovery out of control limits due to matrix interference.

Use LCS/LCSD to demonstrate analysis is under control.
Use LCS/LCSD to demonstrate analysis is under control.
Use LCS/LCSD to demonstrate analysis is under control.
Use LCS/LCSD to demonstrate analysis is under control.
Use LCS/LCSD to demonstrate analysis is under control.
Use, LCS/LCSD to demonstrate analysis is under con:trol.
Use LCS/LCSD to demonstrate analysis is under control.
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MS MSD Rec.

MS MSD Spike ‘
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
4-Bromofluorobenzene (4-BFB) 0.947 0.880 mg/Kg 1 95 88 52.5 - 154

Standard (ICV-1)

QC Batch: 51308

Date Analyzed: 2008-08-11

Analyzed By: LD

ICVs ICVs ICVs Percent

True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
DRO mg/Kg 250 260 104 85 - 115 2008-08-11

Standard (CCV-1)
QC Batch: 51308

Date Analyzed: 2008-08-11

Analyzed By: LD

CCVs CCVs CCVs Percent
True Found Percent Recovery ‘ Date
o, L ATAM Flag Units Conc. Conc. Recovery Limits Analyzed
SDRO mg/Kg 250 215 86 85 - 115 2008-08-11
Standard (ICV-1)
QC Batch: 51331 Date Analyzed: 2008-08-11 Analyied By: AG
ICVs ICVs ICVs Percent,
True Found Percent Recovery ‘ Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chloride . mg/Kg 100 100 100 85 - 115 2008-08-11
Standard (CCV-1)
QC Batch: 51331 Date Analyzed: 2008-08-11 Analyzed By: AG
CCVs CCVs CCVs Percent
True Found Percent, Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chloride mg/Kg 100 99.6 100 85 - 115 2008-08-11

Standard (ICV-1)

QC Batch: 51371

Date Analyzed: 2008-08-12

Analyzed By: DC
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ICVs ICVs ICVs Percent
True . Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Benzene mg/Kg 0.100 0.0017 92 85- 115 2008-08-12
Toluene mg/Kg 0.100 0.0940 94 85 - 115 2008-08-12
Ethylbenzene mg/Kg 0.100 0.0944 94 85-115 2008-08-12
Xylene mg/Kg 0.300 0.284 95 85-115 2008-08-12
Standard (CCV-1)
QC Batch: 51371 Date Analyzed: 2008-08-12 Analyzed By: DC
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag . Units Conc. Conc. Recovery Limits Analyzed
Benzene mg/Kg. 0.100 0.0946 95 85-115 2008-08-12
Toluene mg/Kg 0.100 0.0947 95 85-115 | 2008-08-12
Ethylbenzene mg/Kg 0.100 0.0908 91 85 - 115 2008-08-12
Xylene mg/Kg 0.300 0.273 91 85- 115 2008-08-12
Standard (ICV-1)
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
ICVs ICVs ICVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
GRO mg/Kg 1.00 1.13 113 85 - 115 f 2008-08-12
Standard (CCV-1)
QC Batch: 51372 Date Analyzed: 2008-08-12 Analyzed By: DC
CCvVs CCVs CCVs Percent !
True Found Percent Recovery | Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
GRO mg/Kg 1.00 1.10 110 85 - 115 2008-08-12
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NELAP Certifications
Lubbock: T104704219-08-TX El Paso: T104704221-08-TX Midland: 7T104704392-08-TX
LELAP-02003 LELAP-02002

Kansas E-10317

Analytical and Quality Control Report

Shane Estep

Etech Environmental Safety Report Date: August 8, 2008

P.O. Box 8469 Work Order: 8080142

Midland, TX, 79708 i

Project Location: Carlsbad, NM
Project Name: Arrington Fed. 34 #1
Project Number: Arrington Fed. 34 #1

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TréceAnalysis, Inc.

Date Time Date
Sample Description Matrix Taken Taken ‘ Received
169330 Bottom soil 2008-08-01 10:51 " 2008-08-01

These results represent only the samples received in the laboratory. The Quality Control Report is generé’ced on a batch
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 12 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.



Standard Flags

B - The sample contains less than ten times the concentration found in the method blank.

Page 2 of 12

Dr. Blair Leftwich, Director



Case Narrative

Samples for project Arrington Fed. 34 #1 were received by TraceAnalysis, Inc. on 2008-08-01 and assfgned to work order
8080142. Samples for work order 8080142 were received intact at a temperature of 4.0 deg. C.

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

Test Method
BTEX S 8021B
Chloride (Titration) SM 4500-Cl B
TPH DRO Mod. 8015B
TPH GRO S 8015B

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
8080142 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined
by the laboratory control sample (L.CS) 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 asmst in general
data comprehension. Please contact the laboratory directly if there are any questions regarding this project.

Page 3 of 12
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Sample: 169330 - Bottom

Analytical Report

Laboratory: Midland ;
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5035
QC Batch: 51046 Date Analyzed: 2008-08-03 Analyzed By: DC -
Prep Batch: 43787 Sample Preparation: 2008-08-01 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
Benzene 0.261 mg/Kg 20 0.0100
Toluene <0.200 mg/Kg 20 0.0100
Ethylbenzene 4.82 mg/Kg 20 0.0100
Xylene 27.9 mg/Kg 20 ‘ 0.0100
Percent, Recovery
Surrogate Flag Result Units Dilution Recovery Limits
Trifluorotoluene (TFT) . 17.3 mg/Kg 20 86 68 - 136.9
4-Bromofluorobenzene (4-BFB) 21.8 mg/Kg 20 109 48.2 - 155

Sample: 169330 - Bottom

Laboratory: Midland

Prep Method: N/A

Analysis: Chloride (Titration) Analytical Method:  SM 4500-C1 B

QC Batch: 51119 Date Analyzed: 2008-08-05 Analyzed By: AG

Prep Batch: 43850 Sample Preparation: 2008-08-05 Prepared By: AG

, RL
Parameter Flag Result Units Dilution RL
Chloride 194 mg/Kg 50 ‘ 2.00
1

Sample: 169330 - Bottom !

Laboratory: Midland |

Analysis: TPH DRO Analytical Method: Mod. 8015B Prep Method: N/A

QC Batch: 51020 Date Analyzed: 2008-08-01 Analyzed By: LD

Prep Batch: 43756 Sample Preparation: 2008-08-01 Prepared By: LD
RL ’

Parameter Flag Result Units Dilution : RL

DRO 1060 mg/Kg 10 50.0
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Spike Percent ' Recovery
Surrogate Flag Result Units Dilution Amount, Recovery Limits
n-Triacontane T 255 mg/Kg 10 100 255 10 - 250.4
Sample: 169330 - Bottom
Laboratory: Midland f
Analysis: TPH GRO Analytical Method: S 8015B Prep Method: S 5035
QC Batch: 51047 Date Analyzed: 2008-08-03 Analyzed By: DC
Prep Batch: 43787 Sample Preparation: 2008-08-01 Prepared By: DC
RL
Parameter Flag Result Units Dilution RL
GRO 1840 mg/Kg 20 1.00
Spike Percent . Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 21.3 mg/Kg 20 20.0 106 67.5 - 135.2
4-Bromofluorobenzene (4-BFB) 26.4 mg/Kg 20 20.0 132 63.8 - 141
Method Blank (1) QC Batch: 51020 ‘
QC Batch: 51020 Date Analyzed:  2008-08-01 Analyzed By: LD
Prep Batch: 43756 QC Preparation: 2008-08-01 Prepared By: LD
MDL
Parameter Flag Result Units ! RL
DRO 20.2 mg/Kg ‘ 50
Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
n-Triacontane 79.0 mg/Kg 1 100 79 © 309 - 1464
\‘
Method Blank (1) QC Batch: 51046
QC Batch: 51046 Date Analyzed:  2008-08-03 Analyzed By: DC
Prep Batch: 43787 QC Preparation: 2008-08-01 Prepared By: DC
MDL
Parameter Flag Result Units RL
Benzene <0.00580 mg/Kg 0.01
Toluene <0.00470 mg/Kg 0.01
i continued . ..

1High surrogate recovery due to peak interference.
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method blank continued . . .

MDL
Parameter Flag Result Units RL
Ethylbenzene <0.00530 mg/Kg 0.01
Xylene <0.0136 mg/Kg 0.01
. Spike Percent Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.813 mg/Kg 1 1.00 81 48.3 - 132.5
4-Bromofluorobenzene (4-BFB) 0.783 mg/Kg 1 1.00 78 37.7 - 1289
Method Blank (1) QC Batch: 51047
QC Batch: 51047 Date Analyzed:  2008-08-03 Analyzed By: DC
Prep Batch: 43787 QC Preparation: 2008-08-01 Prepared By: DC
MDL
Parameter Flag Result Units RL
GRO 0.969 mg/Kg 1
Spike Percent | Recovery
Surrogate Flag Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.971 mg/Kg 1 1.00 97 39.2 - 135.2
4-Bromofluorobenzene (4-BFB) 0.882 mg/Kg 1 1.00 88 16.8 - 138.1
Method Blank (1) QC Batch: 51119
QC Batch: 51119 Date Analyzed:  2008-08-05 Analyzed By: AG
Prep Batch: 43850 QC Preparation: 2008-08-05 Prepared By: AR
MDL
Parameter Flag Result Units | RL
Chloride <0.500 mg/Kg 2
Laboratory Control Spike (LCS-1)
QC Batch: 51020 Date Analyzed:  2008-08-01 Analyzed By: LD
Prep Batch: 43756 QC Preparation: 2008-08-01 Prepared By: LD
: 1
LCS Spike Matrix Rec.
Param Result Units Dil. Amount Result "Rec.- Limit
DRO 286 mg/Kg 1 250 20.2 106 27.8 - 152.1

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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LCSD Spike  Matrix ‘Rec. RPD
Param Result Units Dil. Amount Result Rec. Limit . RPD Limit
DRO 296 mg/Kg 1 250 20.2 110 27.8-152.1 3 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCS LCSD Spike LCS LCSD Rec.

Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
n-Triacontane : 125 137 mg/Kg 1 100 125 137 38 - 130.4

Laboratory Control Spike (LCS-1)

QC Batch: 51046 Date Analyzed:  2008-08-03 Analyzed By: DC
Prep Batch: 43787 . QC Preparation: 2008-08-01 . Prepared By: DC
LCS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Benzene 0.936 mg/Kg 1 1.00 <0.00580 94 73.3-116.6
Toluene 0.960 mg/Kg 1 1.00 <0.00470 96 78.6 - 115.1
Ethylbenzene 0.932 mg/Kg 1 1.00 <0.00530 93 774 -114.9
Xylene 2.85 mg/Kg 1 3.00 <0.0136 95 78.2 - 114.7
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCSD Spike Matrix Rec. RPD
~ Param Result  Units Dil. Amount  Result  Rec. Limit | RPD Limit
Benzene 0904 mg/Kg 1 1.00 <0.00580 90 73.3-116.6, 4 20
Toluene 0.922 mg/Kg 1 1.00 <0.00470 92 78.6 - 115.1° 4 20
Ethylbenzene 0.897 mg/Kg 1 1.00 <0.00530 90 774-1149: 4 20
Xylene 2.74  mg/Kg 1 3.00 <0.0136 91 782-1147 4 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCS LCSD Spike LCS LCSD Rec.
Surrogate Result  Result Units Dil. Amount Rec. Rec. Limit
Trifluorotoluene (TFT) 0.775 0.821 mg/Kg 1 1.00 78 82 | 45 - 124.2
4-Bromofluorobenzene (4-BFB) 0.784 0.815 mg/Kg 1 1.00 78 82 47.2 - 130.4

Laboratory Control Spike (LCS-1)

QC Batch: 51047 Date Analyzed:  2008-08-03 Analyzed By: DC
Prep Batch: 43787 QC Preparation: 2008-08-01 Prepared By: DC
LCS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. . Limit,
GRO 10.4 mg/Kg 1 10.0 <0.442 104 57.5 - 106.4

2High surrogate recovery due to peak interference.
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Percent, recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD Spike  Matrix Rec. RPD
Param Result Units Dil. Amount Result Rec. Limit RPD Limit
GRO 9.31 mg/Kg 1 10.0 <0.442 93 57.5 - 106.4 11 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. :

LCS LCSD Spike LCS LCSD Rec.

Surrogate Result  Result Units Dil.  Amount  Rec. Rec. Limit
Trifluorotoluene (TFT) 1.03 0.998 mg/Kg 1 1.00 103 100 63.8 - 134.3
4-Bromofluorobenzene (4-BFB) 0.952 0.922 mg/Kg 1 1.00 95 92, 53.3 - 123.6

Laboratory Control Spike (LCS-1)

QC Batch: 51119 Date Analyzed:  2008-08-05 Anélyzed By: AG
Prep Batch: 43850 QC Preparation: 2008-08-05 . Prepared By: AR
LCS Spike Matrix i Rec.

Param Result Units Dil. Amount Result Rec. Limit
Chloride 101 mg/Kg 1 100 <0.500 101 85 - 115
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

LCSD , "~ Spike Matrix Rec. RPD
Param Result Units Dil.  Amount Result Rec. Limit ~ RPD  Limit
Chloride 103 mg/Kg 1 100 <0.500 103 -8 -115 - 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: 169330

QC Batch: 51020 Date Analyzed:  2008-08-01 Analyzed By: LD
Prep Batch: 43756 QC Preparation: 2008-08-01 Prebared By: LD
MS Spike Matrix | Rec.

Param Result Units Dil. Amount Result Rec. Limit
DRO 1120 mg/Kg 10 250 1060 24 18 - 179.5
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
DRO 3 834 mg/Kg 10 250 1060 0 18 - 179.5 29 20

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

3Matrix spike recovery out of control limits due to peak interference. Use LCS JLCSD to demonstrate analysis is under control.
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MS MSD Spike MS MSD Rec.

Surrogate Result Result Units Dil. Amount Rec. Rec. ' Limit

n-Triacontane s 295 855 mg/Kg 10 100 295 855 34.1- 158

Matrix Spike (MS-1)  Spiked Sample: 168951

QC Batch: 51046 Date Analyzed:  2008-08-03 Analyzed By: DC
Prep Batch: 43787 QC Preparation: 2008-08-01 Prepared By: DC

MS Spike Matrix Rec.
Param Result Units Dil. Amount Result Rec. Limit
Benzene 1.03 mg/Kg 1 1.00 <0.00580 103 62.2 - 134.3
Toluene 1.07 mg/Kg 1 1.00 <0.00470 107 62.6 - 145.4
Ethylbenzene 1.07 mg/Kg 1 1.00 <0.00530 107, 64.6 - 146.4
Xylene 3.25 mg/Kg 1 3.00 <0.0136 108’ 64.3 - 148.8
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
Benzene 1.01 mg/Kg 1 1.00 <0.00580 101 62.2-134.3 2 20
Toluene 1.03 mg/Kg 1 1.00 <0.00470 103 62.6-145.4 4 20
Ethylbenzene 1.06 mg/Kg 1 1.00 <0.00530 106 64:6 - 146.4 1 20
Xylene 320 mg/Kg 1 3.00 <0.0136 107 64.3-1488, 2 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MS  MSD Spike  MS  MSD Rec.
Surrogate Result  Result Units Dil.  Amount  Rec. Rec.: Limit
Trifluorotoluene (TFT) 0.772 0.814 mg/Kg 1 1 77 81+ 38.8-1275
4-Bromofluorobenzene (4-BFB) 0.802 0.836 mg/Kg 1 1 80 84 49.3 - 1424

Matrix Spike (MS-1)  Spiked Sample: 169330

QC Batch: 51047 Date Analyzed:  2008-08-03 ‘ Analyzed By: DC
Prep Batch: 43787 QC Preparation: 2008-08-01 Pregared By: DC
MS Spike Matrix \ Rec.
Param . Result Units Dil. Amount Result Rec. Limit
GRO L 2280 mg/Kg 20 200 1838.2 221 1 10 - 139.3

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

4High surrogate recovery due to peak interference.
5High surrogate recovery due to peak interference. ‘
SMatrix spike recovery out of control limits due to peak interference. Use LCS/LCSD to demonstrate analysis is under control.
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MSD Spike Matrix Rec. RPD
Param Result  Units Dil. Amount Result Rec. Limit RPD  Limit
GRO ! 7 2540 mg/Kg 20 200 1838.2 351 10-139.3 11 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.

MS MSD Spike MS MSD Rec.

Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
Trifluorotoluene (TFT) 19.7 21.2 mg/Kg 20 20 98 106 21.3- 119
4-Bromofluorobenzene (4-BFB) 25.7 28.2 mg/Kg 20 20 128 141 52.5 - 154

Matrix Spike (MS-1)  Spiked Sample: 169371

QC Batch: 51119 Date Analyzed:  2008-08-05 Analyzed By: AG
Prep Batch: 43850 QC Preparation: 2008-08-05 Prepared By: AR
MS Spike Matrix Rec.
Param o Result Units Dil. Amount Result Rec. Limit
Chloride 4940 mg/Kg 50 5000 52.55 98 85 - 115
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
2 ‘ MSD Spike Matrix Rec. RPD
il Param \ Result Units Dil.  Amount Result Rec. Limit RPD  Limit
Chloride 4970 mg/Kg 50 5000 52.55 98 85 - 115 1 20

Percent. recover& is based on the spike result. RPD is hased on the spike and spike duplicate result.

Standard (ICV-1)

QC Batch: 51020 Date Analyzed: 2008-08-01 Analyzed By: LD

|

| ICVs ICVs ICVs Percent

! True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
DRO : mg/Kg 250 277 111 85 - 115 2008-08-01

+

Standard (CCV-1)

QC Batch: 51020 Date Analyzed: 2008-08-01 Analyzed By: LD
CCVs CCVs CCVs Percent,
‘ True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
DRO mg/Kg 250 287 115 85- 115 2008-08-01

7Matrix spike recovery out of control limits due to peak interference. Use LCS/LCSD to demonstrate analysis is under control.
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Standard (ICV-1)

QC Batch: 51046

Date Analyzed: 2008-08-03

Analyzed By: DC

ICVs ICVs ICVs Percent
True Found Percent Recovery - Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Benzene mg/Kg 0.100 0.0914 91 85 - 115 2008-08-03
Toluene mg/Kg 0.100 0.0931 93 85 - 115 2008-08-03
Ethylbenzene mg/Kg 0.100 0.0907 91 85 - 115 2008-08-03
Xylene mg/Kg 0.300 0.276 92 85 - 115 2008-08-03
Standard (CCV-1)
QC Batch: 51046 Date Analyzed: 2008-08-03 Analyzed By: DC
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Benzene mg/Kg 0.100 0.0910 91 85 - 115 2008-08-03
Toluene mg/Kg 0.100 0.0921 92 85 - 115 2008-08-03
Ethylbenzene mg/Kg" 0.100 0.0873 87 85 - 115 2008-08-03
Xylene mg/Kg 0.300 0.279 93 85-115 2008-08-03
Standard (ICV-1)
QC Batch: 51047 Date Analyzed: 2008-08-03 . Anaiyzed By: DC
ICVs ICVs ICVs Percent
True Found . Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
GRO mg/Kg 1.00 0.982 98 85 - 115 2008-08-03
Standard (CCV-1)
QC Batch: 51047 Date Analyzed: 2008-08-03 Analyzed By: DC
CCVs CCVs CCVs Percent
True Found Percent Recovery ‘ Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
GRO mg/Kg 1.00 1.14 114 85-115 2008-08-03

Standard (ICV-1)

QC Batch: 51119

Date Analyzed: 2008-08-05

Analyzed By: AG



Report Date: August 8, 2008
Arrington Fed. 34 #1

Work Order: 8080142
Arrington Fed. 34 #1

Page Number: 12 of 12
‘ Carlsbad, NM

ICVs ICVs ICVs Percent

True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chloride mg/Kg 100 976 98 85- 115 2008-08-05

Standard (CCV-1)

QC Batch: 51119

Date Analyzed: 2008-08-05

Aﬂalyzed By: AG

CCVs CCVs CCVs Percent

True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analyzed
Chloride mg/Kg 100 102 102 85 - 115 2008-08-05
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Preface

Soil surveys contain information that affects land use planning in survey areas. They |
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many

different users, including farmers, ranchers, foresters, agronomists, urban planners,

community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose

special restrictions on land use or land treatment. Soil surveys identify soil properties

that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on

various land uses. The landowner or user is responsible for identifying and complying

with existing laws and regulations.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstabie to be used as a

foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or

underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodicaily. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Sail surveys are made to provide information about the soils and miscellaneous areas;
in a specific area. They include a description of the soils and miscellaneous areas and.
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of |
the slopes; the general pattern of drainage; the kinds of crops and native plants; and:
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share ‘
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 20086). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of ‘
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape. ‘

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that :

they could confirm data and assemble additional data based on experience and
research.

While a soil survey is in progress, samples of some of the soils in the area generally.
are collected for laboratory analyses and for engineering tests. Soil scientists interpret\l
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different!
uses. Interpretations for all of the soils are field tested through observation of the soils;
in different uses and under different levels of management. Some interpretations are’
modified to fit local conditions, and some new interpretations are developed to meet '
local needs. Data are assembled from other sources, such as research information, |
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from |
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such !
variables as climate and biological activity. Soil conditions are predictable over long .
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict thata
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map |

The soil map section includes the soil map for the defined area of interest, a list of soil :
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

Original soil survey map sheets were prepared at publication scale.
Viewing scale and printing scale, however, may vary from the
onginal. Please rely on the bar scale on each map sheet for proper
map measurements.

Source of Map'  Natural Résources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nres.usda.gov
Coordinate System. UTM Zone 13N

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area”  Eddy Area, New Mexico
Survey Area Data:  Version 6, Jan 28,-2007

Date(s) aenal images were photographed: 10/19/1997

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

|
i
v
|
i

Eddy Area, New Mexico (NM614)

Map Unit Symbol Map Unit Name Acres In AOI Percent of AOI

EE ' Ector extremely rocky loam, 9 to 26.3 21.3%
25 percent slopes

PM Pima silt loam, 0 to 1 percent 7.5 ‘ 6.1%
slopes

UG Upton gravelly loam, 0 to 9 452 36.7%
percent slopes ‘

UR Upton-Reagan complex, 0 to 9 443 36.0%
percent slopes

|
Totals for Area of Interest (AOI) ’ 123.3 100.0"/:}

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the |
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the'taxonomic classification of the dominant soils. Within a taxonomic |
class there are precisely defined limits for the properties of the soils. On the landscape, |
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend !
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscelilaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are cailed
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties

and behavioral characteristics divergent enough to affect use or to require different \
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified

by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape. |
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The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic“
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If |
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each:
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement. !

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity, -
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the .
detailed soil maps are phases of soil series. The name of a soil phase commonly ]
indicates a feature that affects use or management. For example, Alpha silt loam, 0 |
to 2 percent slopes, is a phase of the Alpha series. 3

Some map units are made up of two or more major soils or miscellaneous areas. !
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate |
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or :
anticipated uses of the map units in the survey area, it was not considered practical |
or necessary to map the soils or miscellaneous areas separately. The pattern and !
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material '
and support little or no vegetation. Rock outcrop is an example. !

10 ‘ |
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Eddy Area, New Mexico Version date:1/28/2007 7:42:44 |
PM

EE—Ector extremely rocky loam, 9 to 25 percent slopes

Map Unit Setting
Elevation: 3,300 to 4,800 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 58 to 62 degrees F
Frost-free period: 195 to 210 days

Map Unit Composition
Ector and similar soils: 100 percent

Description of Ector

Setting

Landform: Hills, ridges

Landform position (two-dimensional): Backslope, footslope, shoulder,
toeslope

Landform position (three-dimensional): Crest, nose slope, side slope,
head slope

Down-slope shape: Convex

Across-slope shape: Linear

Parent material: Residuum weathered from limestone

Properties and qualities
Slope: 9 to 25 percent
Depth to restrictive feature: 4 to 20 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately
low to high (0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 60 percent

Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/
cm)

Sodium adsormption ratio, maximum: 1.0
Available water capacity: Very low (about 0.4 inches)

Interpretive groups

Land capability (nonirrigated): 7s

Ecological site: Limestane Hills (RO70XD151NM)
Typical profile

0 to 6 inches: Very cobbly loam

6 to 60 inches: Bedrock

PM-—Pima silt loam, 0 to 1 percent slopes

Map Unit Setting
Elevation: 3,200 to 4,200 feet
Mean annual precipitation: 10 to 16 inches

11
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Mean annual air temperature: 60 to 64 degrees F
Frost-free period: 195 to 210 days

Map Unit Composition
Pima and simifar soils: 100 percent

Description of Pima

Setting
Landform: Alluvial fans, alluvial flats, flood plains
Landform position (three-dimensional): Rise, talf
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent matenial: Alluvium

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately

high (0.20 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None

Calcium carbonate, maximum content: 15 percent

Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/

cm)
Sodium adsorption ratio, maximum: 1.0

Available water capacity: High (about 11.9 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability (nonirrigated): 7c
Ecological site: Bottomland (R042XC017NM)
Typical profile
0 to 3 inches: Silt loam
3 to 60 inches: Silty clay loam

UG—Upton gravelly loam, 0 to 9 percent slopes

Map Unit Setting
Elevation: 3,000 to 4,400 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 60 to 64 degrees F
Frost-free period: 200 to 217 days

Map Unit Composition
Upton and similar soils: 100 percent

Description of Upton

Setting
Landform: Fans, ridges

Landform position (three-dimensional): Side slope,
Down-slope shape: Convex

12
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Across-slope shape: Convex
Parent material: Residuum weathered from limestone

Properties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: 7 to 20 inches to petrocalcic
Drainage class; Well drained

Capacity of the most limiting layer to transmit water {Ksat): Low to

moderately high (0.01 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 75 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Very low (about 1.4 inches)

Interpretive groups
Land capability (nonirrigated): 7s
Ecological site: Shallow (R042XC025NM)

Typical profile
0 to 9 inches: Gravelly loam
9 to 13 inches: Gravelly loam
13 to 21 inches: Cemented
21 to 60 inches: Very gravelly loam

UR—Upton-Reagan complex, 0 to 9 percent slopes

Map Unit Setting
Elevation: 3,000 to 4,400 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 60 o 64 degrees F
Frost-free period: 200 to 220 days

Map Unit Composition
Upton and similar soils: 55 percent
Reagan and similar soils: 35 percent

Description of Upton

Setting
Landform: Fans, ridges
Landform pasition (three-dimensional); Side slope, rise
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from limestone

Properties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: 7 to 20 inches to petrocalcic
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat):
maderately high (0.01 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
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Frequency of ponding: None

Calcium carbonate, maximum content: 75 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0

Available water capacity: Very low (about 1.4 inches)

interpretive groups
Land capability (nonirrigated): 7s
Ecological site: Shallow (R042XC025NM)

Typical profile
0 to 9 inches: Gravelly loam
9 to 13 inches: Gravelly loam
13 to 21 inches: Cemented
21 to 60 inches: Very gravelly loam

Description of Reagan

Setting
Landform: Aliuvial fans, fan remnants
Landform position (three-dimensional): Rise
Down-slope shape: Linear, convex
Across-slope shape: Linear
Parent material: Alluvium and/or eolian deposits

Properties and qualities
Siope: 0 to 3 percent
Depth fo restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately
high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent

Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/
cm)

Sodium adsorption ratio, maximum: 1.0
Available water capacity: Moderate (about 8.2 inches)

interpretive groups
Land capability classification (irrigated). 2e
Land capability (nonirrigated): 6e
Ecological site: Loamy (R042XC007NM)

Typical profile
0 to 8inches: Loam
8 to 60 inches: Loam
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